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DUBUQUE COUNTY SOILS* 
BY w. H. STEYEXSOX AND P. E. BROW~ \YITH TIIE ASSIST,\NCE OF C. L. ORRBEN, L. W 

F ORi\L\N, J. L. BO.\.TIIAN AND w. G. BAKER 

DUBUQUE county is located in northeastern Io,va along the :1'Iississippi 
river, being in the second tier of counties south of the Minnesota state 

line and adjoining '\Visconsin and Illinois on the east. The location is shown 
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in the accompanying sketch map. It lies 
partly in the Mississippi loess and partly in 
the Iowan drift soil area and hence its soils 
are of loessial and glacial origin. 

The total area of Dubuque county is 601 
square miles or 384,640 acres. Of this area 
362,152 acres, or 94.1 percent is in farm 
land. The total number of farms is 2,462 
and the average size of the farms is 147 
acres. The follo,ving figures taken from 

Fig. 2. Location of Dubuque county, Iowa. the Iowa Year book of Agriculture for 1922 
sho,, the utilization of the farm land of the county: 

Acreage in general farm crops ........................................... 191,450 
Acreage in pasture ............................................ . .......... 150,000 
Acreage in farm bui1dings, feed lots and public high"'ays .................. 10,725 
Acreage in waste land. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,926 
Acreage in crops not otherwise listed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,286 

THE TYPE OF AGRICULTU,RE IN DUBUQUE COUNTY 

The type of agriculture practiced most extensively in the county at the 
present time is livestock farming or a combination of livestock farming and 
grain farming, commonly kno,vn as the general farming system. The major 
portion of the grain and for age crops are grown for feed on the farms. The 
farm income of the county is derived mainly from the sale of hogs, beef cat­
tle and dairy products. Dairying is an important industry and is carried 
on to some extent on most farms. J\,fany farmers sell considerable amounts of 
milk to the local creameries but in general dairying is practiced in conjunc­
tion with other livestock operations and is subordinate to them. 

On most farms the raising and fattening of hogs is the chief industry. The 
feeding of beef cattle is also an important industry and sheep raising is prac­
ticed to a small extent. 

Corn is the most important crop gro,vn and practically all of it is fed on 
the farms. There is about as large an acreage of oats as of corn. The acre­
age in hay exceeds that devoted to the grain crops and practically all of the 
hay produced is utilized for feed. Some vegetables are gro,vn for market, 
particularly near Dubuque, but not on a very large scale commercially. 
Orcharding is practiced in a small ,vay but is not an important industry. 

•Soll Survey of Dubuque county, Iowa, by J. 0. Veatch of the U. S. D ept. of Agr. and 
C. L. Orrben of the Iowa Agr. Expt. Station. 



4 SOIL SURVEY OF IOWA 

TABLE I. AVERAGE YIELDS AND VALUE OF CROPS GROWN IN DUBUQUE 
COUNTY, IOWA* 

111 
d 
0 ..... s ..... Q) 

0 i-. i-. Q) ::s 
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i-. r-. .... rn Q) (I) ..... 

..... ""' c:., Q) 0 ~ 8 ::S A 0 .0 0 > i-. Oo < p.. .... - p:i E-< < A E-< 
Corn . . . . . . . . ............. 66,000 18.22 47.0 3,102,000 $0.54 $1,675,480 
Oats ...................... 53,000 14.63 41.0 2,173,000 0.34 738,820 
Winter ,vheat ............. 550 0.15 20.0 11,000 0.97 10,670 
Spring wheat . . . . . . . . ..... 870 0.24 20.0 I 17,400 0.95 16,530 
Barley . . . . . . . . . . . . . . . .. .. 850 0.23 28.0 23,800 0.52 12,376 
Rye ...................... 250 0.06 20.0 5,000 0.71 3,550 
Pot a toes ...... ...... ...... / 2,010 0.55 126.0 253,260 0.62 157,121 
Tame bay ................ 67,300 18.58 1.6 107,680 10.40 1,119,872 ,vnd hay . . . . . . . . . . . . . . . . . 480 0.13 1.3 624 8.50 5,304 
Alfalfa . . . . . . . . . . . ........ 70 0.01 3.3 231 14.80 3,418 
Pasture ................... 150,000 41.41 I . . . . . . . . . . . . . . . . . ........ 
*Iowa Yearbook of Agriculture 1922. 

There is a considerable acreage in ,raste laud in the county, some of ,vhich 
might be reclaimed and made productive thru proper methods of soil treat­
ment. Considerable areas used for pasture are of less value than they should 
Le and might readily be made highly satisfactory pastures. In many cases t he 
land is suitable only for pasture purposes. There are other areas, however, 
,vherc special treatments might make the land suitable for general or special 
crops. General recommendations regarding the r eclamation of waste land can­
not be giYen as the causes of infertility are too Yariable. In a later section 
of this report suggestions ,Yill be offered as to the best methods for handling 
certain individual soils and the reclamation of ,vaste areas of the various 
soil types will be considered. In cases where the conditions are abnormal, 
suggestions regarding methods of treatment may be secured by corresponding 
"'ith the Soils Section of the Agricultural E xperiment Station. 

DUBUQUE COGNTY'S CROPS 

The general farm crops gro,vn in Dubuque county in the order of their im­
portance are as follows: Corn, hay, oats, potatoes, ,vheat, barley, rye and al­
falfa. The average yields and value of these crops gro,vn in Dubuque county 
are given in table I . 

Corn is the most important crop in value and it occupies only a slightly 
sn1aller acreage than hay. It is gro,vn on more than 18 percent of the total 
farn1 land of the county and in 1922 average yields of 47 bushels per acre 
,,·ere secured. On the more productive soils, ,vith the best seasonal conditions, 
yields of 60 to 70 bushels per acre are frequent. The dark colored upland 
soils and certain of the botton1 land types in favorable seasons yield the best, 
"·hile the lo,vest yields are secured on the more sandy soils especially in the 
seasons of lo,v rainfall. The most common variety grown is Reid 's Yellow 
I)ent or strains of this variety. 'rhc crop is mainly utilized on the farms as 
feed for the hogs, beef cattle and dairy cattle. ~luch of it is used for silage. 
In 1922 there "·ere 238 silos in the county, and 19,203 tons of silage were put 
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up. rrhat portion of the crop which is not utilized on the farm is disp osed 
of on out. ide markets. 

}lay is gro"·n on the largest acreage in the county, tame hay bein g the 
111ost important and occupying l .5 percent of the total farm land. Wild hay 
is gro"·n onl)r on a ~nnall area and is relatively unimportant. The principal 
hay crop is a mixture of timothy and red clover and average yields amount 
to 1.6 tons per acre. Some timothy is gro,vn alone and occasionally clover 
is gro'\\·n st'parateJy. usually for seed. The major portion of t h e hay pro­
,luced is utilized on the farms as ,vinte1· feed for beef and dairy cattle an d 
th~ " ·ork stock. 'rhe surplus i dispo eel of locally. 

The third crop in Yalue in the county is oats. This crop occupies 14.63 
lJCrcent of the total farn1 land and average yields for 1922 amounted to 41 
husht•ls per acrl'. The Yarieties most p:enerally grown are Io,va 103, S,vedish 
St' lect and Silver :Thiine. ~lost of the oats gro,vn are fed on the far ms. 

I>otatoes are gro,,n on 111ost farms and the total acreage in this crop is large . 
. A .. verage yields of 126 bushels per acre are reported. The value of the crop 
i .... considerable. 

,, ... heat ,vas formerly the most important crop in the county, but during 
reeeut years the arreage has decreased until at present only a relatively 
~mall area is utilized for this crop. A slight increase in acreage during t he 
" ·ar ha~ been follo,ved by a decrease since. Both winter wheat and spring 
" ·heat are grown, the latter occupying the greater acreage. The average 
yields of both crops are ~O bushels per acre. The crop is of minor importance. 

Barley is gr0'\\'n to some extent and average yields of 28 bushels per acre 
are spcured. Formerly it was an important cash crop but at the present time 
practically all of the barley gro,Yn is utilized on the farms as feed for h ogs 
and cattle. Some rye is gro,Yn, but it is relatively an unimportant cr op . 

..1.lf alfa is produced on a few areas and average yields of 3.3 tons per acre 
are reported. V{ith greater care in seeding and preparation of t he soil, 
highly profitable yields might be secured. The gro,ving of alfalfa should 
<·ertainl~- be encouraged in the county. 

()ther crops of minor importance in the county arc rape, sor ghum, millet, 
popcorn and soy beans. ,r egetables, melons, grapes, stra,vbcrr ies and certain 
bush fruits are gro"' ll on many farms and utilized for h ome consumption. 
On a ft>,, s111all farms these crops are the principal ones grown. Ar eas of 
more sanely soil along the l\:I ississippi river near the city of Dubuque are well 
'>Uited for the gro,vth of vegetables, aud many of the steep hillsides might be 
ntilizt>d profitably for the gro,ving of bush fruits and grapes. J->ractically all 
of these products are sold !orally. 

Orc·harding is practiced only on a small scale, the fruits grown consisting 
1nainly of apples, cherries and plums. The product is usually sufficient for 
home needs and to supply local markets. 

DUBUQUE COUNTY'S LIVESTOCK BUSINESS 
The livestock industry of the county includes the raising and feeding of 

hogs, dairying, the feeding of beef cattle and the r aising of sh eep . 
The follo,ving figures from the Io,va Yearbook or .Agriculture for 1922 

indicate the extent of the livestock industry in the county. 
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Horses, 'all ages ... : . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,581 
Mules, all ages. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 
Swine, on farm$ July 1, 1922.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122,305 
Swine, on fal'ms- January 1, 1923.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,671 
Cattle, cows and heifers kept for milk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,269 
Cat tie, other cattle not kept for milk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,122 
Cattle, tota!, an' ages, January 1, 1923...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48,391 
Sheep, all ages, on farms January 1, 1923... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,773 
Sheep, shipped in for feeding, 1922. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388 
Sheep, total pounds of wool clipped... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,761 
Poultry, total number of varieties.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278,060 
Poultry, number of dozen eggs received 1922 .................................. 1,079,729 

On the majority of farms the principal industry is the raising and fattening 
of hogs and the major portion of the farm income is derived from the sale 
of hogs. The breeds commonly grown are grades of Duroc Jersey and Poland 
China. 

Dairying is an i1nportant industry and is carried on to some extent on 
most of the farms1 chiefly, however, as a part of the general farming system. 
Crea1neries are located in Dubuque and in most of the smaller towns, and 
are easily accessible to the farmers for the sale of surplus milk. Considerable 
areas ~re suitable chiefly for pasture purposes and support excellent stands 
of blue grass and hence excellent pasturage is provided for the dairy herds, 
during the summer and early fall. 

The feeding of beef cattle is an important industry and the sale of beef 
cattle provides a considerable income on many farms. 

Sheep raising is practiced to some extent but is relatively an unimportant 
industry. A fe," horses are raised on most farms but the industry is not de­
veloped to any extent. Poultry is raised on practically all farms and a con­
siderable ,income is derived from the sale of poultry and poultry products. 
This industry might be developed to some extent if it received more atten­
tion. Poultry' and poultry products are chiefly utilized for homP consump­
tion, there being only a small sale of these products out of the county. 

. ' 
' 

VALUE AND CONDITION OF DUBUQUE COUNTY LAND 

The value of land in Dubuque county is \videly variable, depending upon 
soil conditions, location with reference to towns and railroads, improvements 
on the farms and topography. At the time of the survey in 1920 the average 
price of the most desirable farm land '"as $200 to $250 per acre. In some cases 
much higher prices had been secured, but these should be considered quite 
abnormal.· The more hilly areas and land more distantly located from the 
to\vns and railroads may be obtained at $100 to $150 per acre. Pasture areas 
of steep, uncultiYated upland sell for $30 to $60 per acre. 

AYerage yields of general farm crops gro,vn in Dubuque county at the 
present time are quite satisfactory. Larger crops might be secured in many 
cases if better methods of handling the soils were practiced. There are many 
cases where the soils are injured to a considerable extent by erosion or the 
carrying away of the fertile surface soil either by sheet erosion or by gully­
ing both of ,vhich may occur frequently in the rougher areas. The steep 
phase of the Clinton silt loam and areas of the typical Clinton and of several 
others of the upland types on the more rolling areas are apt to be more or 
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Jess seriously injured by erosion. In many areas, the land should undoubtedly 
be kept in pasture and not cultivated. In some cases, however, the adoption 
of some method for the reclamation of the eroded areas or the , prevention of 
erosion is very necessary. From among the suggestions giYeb..i latter in this 
report s01ne method may be chosen ,vhich will permit of the reclamation or 
satisfactory handling of many ""ashed or eroded areas. In some cases the 
land may be improperly drained and when this is true drainage should be 
practiced as the fundamental treatment. Satisfactor y crop gro,vth cannot 
be secured on land ,vhich is too ,vet, and installation of tile should undoubted­
ly l.>e practiced in certain cases. 

Dubuque county soils are practically all acid in reaction and satisfactory 
) 1clds of crops, particularly of legumes, will not be secured unless the proper 
amount of lime is applied to remedy the acid conditions. There is a wide 
variation in the lime needs among the various soils and general recommenda­
tions regarding the application of lime cannot be made. It is important 
that the particular soil be tested to determine its lime needs and that the 
lime be applied before a legume is seeded. 

l\Iany of the soils in the county are not particularly ,,ell supplied with 
organic matter and in no case is the supply so large that future additions 
\Yill not he needed. ..\.pplications of farm :u1anure haYe proYcn of large value 
on all the soils, gi,ing practically as large effects on t he richer, apparently 
1nore fertile soils, as on the more unproductiYe areas. The increase$ in crop 
yields secured by the use of manure are al,vays profitable. All crop residues 
should be utilized to aid in maintaining the organic matter content in the 
soil. These materials should neYer be burned or destroyed as they have a 
definite fertility value. 

I 

There are cases in which leguminous crops should certainly 
1
b~ used as 

green manures in order to increase the content of organir matter and nitrogen 
in the soil. It is particularly important that green manuring be_, practiced 
"·here the supply of farm manure is not adequate to permit of an applica­
tion to the entire area of the farm. I t is usually more satisfactory to dis­
tribute the farm manure produced over the farm and ~upplcment it by turn­
ing und<'r a legume crop, or at least a portion of a crop, and in ~his ,vay the 
largest beneficial effects on the soils f rom the fertilit:v stan}ipoint may be 
sccurPd. On the rougher, more rolling areas the addition of orga;q.ic matter in 
the soil 1s particularly important as it aids in preYenting the washing of the 
surf ace soil. But on all of the soils great care should be exercised in build­
ing up and maintaining the supply of orgalllc matter and nitrogen thru 
the proper use of farm manure, leguminous green manure and crop residues. 

The content of phosphorus in the soils of Dubuque county is not high and 
in tnost cases is rather low. It seems evident, therefore, that phosphorus 
fertilizers ,vill undoubtedly be needed on these soils in the near future, even 
if they do not prove of value at present. There is some evidence ho,vever 

' ' 
from farm experience and from experiments, that phosphates may 'be of value 
at the present time. It is not yet possible to say whether acid Jjhosphate or 
rock phosphate should be employed, as the results which have been secured 
,vith these t,vo materials indicate in many cases a similar value from both. 
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"\Vhile on one soil one phosphate may proYe desirable, under different soil 
<'onditions the other 1natcrial may seem preferable. It is urged, therefore. 
that farmers test their o-,vn soils by means of simple field experiments and 
determine whether or not a phosphorus fertilizer might be used profitably and 
also ,Yhether they should apply the acid phosphate or the rock phosphate. 
~Iany farmers are actually carrying on tests of this nature and are seeuriug 
,·ery interesting and Yery important r esults. 

Complete commercial fertilizers cannot be recommended for u~e in thi!) 
<'ouuty at the present time on general farm crops. Farmers "'ho are inter­
ested may test these• 1natcrials in c:01upari~o11 "·ith aeid phosphate and tliui-, 
determine whether or not their use is at all desirable. For truck crops spe­
cial brands of complete commercial fertilizers n1ay often be used very profit­
ably and in such cases farmers . hould secure a particular brand ,vhich gives 
the best results. _t\.gain it "~ould be very desirable to test the material before 
n1aking any extensive applications. 

THE GEOLOGY OF DUBUQUE COUNT\y 

Thruout most of Dubuque county the rock formations underlying the 
soils have been buried so deeply by the deposits of glacial material and 
loess that they have little influence upon the character of the soils. Only in 
the case of the Dubuque silt loam and the Gasconade loam is the ~oil derived 
fron1 the nnrlerl~·ing rock material. Jn these t,vo deposits the covering of drift 
and loess has been largely remoYed by erosion and the soil has been pro­
duced chiefly from the weathering of the limestone. These t,vo soil types 
"·hich are considered residual soils, occupy about eight percent of ihe total 
area of the county. 

During the glacial age great masses of ice kno,Yn as glaciers s,vept o°\'er 
the county and upon their retreat left behind thick deposits of debris or 
glacial till. The movement of the glaciers brought about a leveling of the 
surface features of the county, and retreating, they filled up the old valleys. 
There is very little evidence of the earlier glaciation in the county but the 
later glacier, kno,1·n as the Iowan, laid do,vn a thick layer of till and from it 
the soils of the county, classified in the Carrington.. Shelby, Lindley and Clyde 
series, have been deriYed. 

The soils deriYed from this glacial material are extremely Yariable in tex­
ture and they contain considerable amounts of sand and gravel. They are 
distinguished from the loessial soils on the basis of the content of coarse 
material and they are divided into series and types on the basis of their color, 
topography, surface and subsoil characteristics and texture. The darker 
colored soils \\·ith the heaYi<'r subsoils are cla. sified in the Carrington serie:-.. 
The lighter colored types "·ith more g-ravelly subsoil" are classified in the 
Shelby and Lindley series. The soils developed under poor drainage condi­
tions "·ith dark colored surface soil and heavier impervious subsoils are cla<;­
sified in the Clyde series. 

The drift depo it in the county is quite variable in thickness and it may 
1·xtend to a depth of 100 fppt. Ordinarily it is not oYer :30 or -!O fret in 
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I 
thickne -s. 'l'he earlier Kansan glaciation ,vas probably much thinner but 
there is little evidence of this deposit at the present time. 

-i\t some geological time follo,ving the glacial age, when conditions were 
ver.v different than at present, there "·as deposited on the surface of a consid­
f'ra ble portion of the county, a layer of fine silt-like material ,vhich is kno,vn 
as loess. In thickness this loessial deposit ranges from 10 to 30 feet or more. 
It is composed naturally of a grayi h and yello,v silt. As the material has 
"·cathered, ho,vever, the color has changed from a buff color to yello,vish­
hro"·n and the original high content of lime has been " 'ashed away in the 
llrainage \"'ater. The surface soils have beeu fur ther modified by the growth 
of YC'getation and the arcun1ulation of organic 1uat ter. On those soils which 
haYe been forn1cd under \YOocled <'Onditions thC' soils of the (.'lintou series 
have been developed. These are characterized by a yello"·ish to buff colored 
surface soil " ' ith a subsoil consi~ting of a , ilt~· clay loa1n. 

The Tama series has been developed on the prairies under less rolling 
topographic conditions and there has been a larger accu1nulation of organic 
u1atter; consequently this soil is darker in color and ordinarily somewhat 
111ore fertile. The disappearanee of lime has. ho,vC',·er, been rather complete 
in the case of both series. 

'I'he terrace and bottomlaud oils in the county have been formed by the 
Parlier streams ,vhich brought a bout the drainage of the laud and by the more 
rl'eent alluvial deposits of the present drainage system. The terrace soils 
are so1ne"'hat variable in characteristics as "'OUld be expected and many of 
them lie 30 to 50 feet aboYe the present flood plains. 

The O'Neill soils are characterized by loose sand and gravel in the sub­
~oil. "\Vhile they arc quite uniformly dark colored at the suface they are apt 
to be droughty. The Judson soils are uniform in texture and structure, fre­
quently to a depth of three feet or more. The DaYenport soils have heavy 
clar subsoils and usually contain lime in the subsoil. 

'fhe soils on the first bottoms are classified in the "\Vabash and Genesee 
series, and are distinguished on the basis of their color. They are extremely 
variable in composition and characteristics and are subject to frequent over­
flow and hence change in appearance and character. The Genesee soils have 
a lighter colored surface soil while the Wabash soils are dark colored in the 
surface and some,vbat darker in the lo,ver soil layers. These bottomland 
t} pes are derived chiefly from the loessial material "'ashed down from the 
upland or from the drift deposits on the upland, and hence they are com­
posed of a mixture of material of loessial and glacial origin. 

PHYSIOGRAPHY AND DRAINAGE 

The topography of l)ubuque county is quite Yariable in the different parts 
of the county. In the ,vestern portion the land is somewhat less hilly and 
rolling than that in the eastern part, but there are no areas where the sur­
face is level or flat, except narro,v strips along the streams. In the extreme 
north" estern part and also along some of the larger streams in the south­
,vestcrn part, bluffs and hills are found, but the roughest section of the county 
is found in the eastern part along the :\{ississippi river. The river flo,vs 
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thru a valley or gorge, \valled in by rocky bluffs ,vhich often reach a height 
of 300 feet. The tributaries to the river fl.o,v thru comparatively narrow val­
leys 200 to 400 feet in depth and ,vhere they join the main stream they are 
bordered by strips of rocky bluffs. 

At distances varying from one to ten miles west of the 1[issi~sippi 1·iver 
there is generally an abrupt change in elevation of the land sometimes as 
much as a 200 to 300 foot difference \vithin a distance of one-half to one 
mile. 'l'his change in topography is quite striking and the slopes toward the 
east are more steep and bluff-like and underlaid with limestone, while to 
the west the lower slopes underlaid "'ith soft shale are somewhat rounded 
and more gently sloping. 

The drainage of .Dubuque county fl.o"·s to the JY[ississippi river, all of the 
streams from the eastern part flowing directly to,vard the river while in 
the western part of the county in the more gently rolling areas the streams 
fl.ow southward or even west"·ard but ultimately reach the l\[ississippi. Th~ 
main streams have formed deep courses and have developed numerous trib­
utaries. The drainage of the county as a whole is the ref ore quite complete. 

The chief streams draining the eastern part of the county are the l\Iiddle 
Fork l\1aquoketa river. Little :i.\1aquoketa riYer, North Fork J\Iaquoketa ri,·er. 
Catfish creek, North Fork Catfish creek, ]\,fiddle Fork Catfish creek and 
Gonger creek. The western part of the county is drained mainly bJ· the 

Fig;. 3. ~1:ip of n 1t ural drai n '.1ge ::-ysten1 of Dubuque county. 
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Xorth Fork ::\Iaquoketa river, ,vith its tributar ies. The same river, J ohn 
Ct'L'<'k, \\.hite "'\\..,. ater creek, Curran Branch, Prair ie cr eek, Little creek and 
Buncon1b creek drain the southern part of the county. All of these streams 
possess numerous tributaries ,vhich extend into all parts of the upland, cut­
ting the land considerably but providing a very thoro drainage system. 

The accompanying drainage map indicates the rather complete drainagl:l 
sv~te1n of the countv. There are some instances where the installation of . . 
tile ,vould probably be of value as there are cases where the subsoil condi-
tions permit of the retention of too much moisture for the best crop growth. 
'l'he soils of the Clyde series for example, and of the Davenpor t series on 
the terrares, certain areas in the Carrington loam and in some other types 
"·onlc1 be benefited by a more complete tiling. 

Drainage i':) not an important factor in this county but in individual local 
areas the installation of tile might often be practiced to advantage and ,vher­
cvcr the soil is too wet, it is very desirable that precautions be taken to 
bring about the more thoro removal of excess ,vater. 

THE SOILS OF DUBUQUE COUNTY 
The soils of Dubuque county may be divided into five groups according 

to their origin and location. These groups include drift soils, loess soils, ter­
race soils, s,Yamp and bottomland soils and residual soils. 

Drift soils are formed from the material carried by glaciers or ice sheets 
aucl left behind on the surface of the land ,vhen the glacier retreated. They 
are extremely variable in composition and are filled with pebbles and boulders. 

Loess soils are fine dust-like deposits made by the '\Vind at some time 
"'hen climatic conditions were very different than at present. Terrace soils 
are old bottomlancls which haYe been raised above overflo,v by a decrease in 
the Yolume of the streams which deposited them or by a deepening of the 
riYer channel. 

:::," amp an<l botton1land soils are those occurring in lo,v, poorly drained 
areas or a long streams and subject to more or less frequent overflo,v. Residual 
soils are <leriYed from the weathering of the underlying rock materials and 
re111aining in place aboYe the rock from which they "'ere for1ned. 

The extent and occurrence of these groups of soils in Dubuque county are 
sho"'n in table I I . Almost three-fourths of the county, 71.4 percfnt is covered 
by the loessial upland types. 'I'he drift soils are minor in extent, covering 
only !J.6 percent of the county. The terrace soils are all small in area and 

TABLE II. AREAS OF DIFFERENT GROUPS OF SOILS IN DUBUQUE COUNTY 

Soil Group Acr·es 
Drift soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,800 
Loess soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274,560 
Tflrrace soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,992 
Swamp and bottomland soils ................... · \ 37,888 
Residual soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,400 

Percent of total 
area of county 

9.6 
71.4 

1.2 
9.9 
7.9 

1- ------1--------
Total ............................ · 1 384,640 
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TABLE III. AREAS OF DIFFERENT SOIL TYPES IN DUBUQUE COUNTY 

Soil I 
No. I 

1 
92 
79 
84 

135 

80 
176 
120 
177 
178 

179 
108 
131 
180 

71 
26 

181 
182 

53 
117 

183 I 
184 

Soil tYJ)e 

DRIFT SOILS 

Carrington loam .......................... , I 
Shelby fine sandy loam ..... . .............. . 
Shelby loam .............................. . 
Clyde silt loam ............. . .............. . 
Lindley fine sand .......................... . 

L OESS SOILS 

Clinton silt loam ........................... j 
Clinton _silt loam ( steep phase) ............. · / 
Tama ~ 1 lt loam ............................ . 
Tama silt loam (light colored phase) ...... · / 
Clinton very fine sandy ioan1 ............... . 

TERRACE SOILS 

Judson loamy sand ......................... . 
O'Neill loam .............................. . 
J udson silt loam .......................... . 
Davenport clay loam ....................... . 

Acres 

17,536 
9,792 
7,808 
1,024 

640 

173,632 
20,224 ' 
30,336 ' 
45,056 
5,312 

2,112 
1,664 

960 
256 

I Percent of total 
area of county 

4.6 
2.5 
2.0 
0.3 
0.2 

50.4 

19.6 
1.4 

0.5 
0.4 
0.2 
0.1 

SV{ Al\fP AND BOTTOl\ILAXD SOILS 

Genesee silt loam .......................... . 
Wabash silt loam ......................... . 
"'abash stony silt loan1 ( colluvial phase) ... . 
Genesee silty clay loam .................... . 
Riverwash ................................ . 
Genesee fine sandy Joa m .................... I 

RESIDUAL SOILS 

Dubuque silt loam ......................... · / 
Gasconade loam ........................... . 

Total ................................ I 

16,064 
8,192 
6,208 
4,480 
1,536 
1,408 

4.2 
2.1 
1.6 
1.2 
0.4 
0.4 

7.6 
0.3 

29,056 I 
1,34-! ---',---- ----

384,640 I 

the total acreage is small, amounting to only 1.2 percent of t he county. 
The s,vamp and bottomland soils are about the same in extent as the drift 
soils, and they coYcr 9.9 percent of the county. Residual soils are smaller 
in area, occupying 7.9 percent of t he count)·. 

There are 1 indiYidual soil types in the county and these with t he steep 
phase of the Clinton silt loam, the light colored phase of the Tama silt loam, 
the colluYial phase of the \Yabash stony silt loam and the area of riverwash, 
make a total of 22 separate soil areas. There are 5 drift soils, 5 areas of loess 
soils, 4 terrace types, 6 areas of swamp and bottomland and 2 r esidual soils. 

The areas of the different soil types in the county are given in table III. 
The Clinton silt loa1u is the 1nost extensiYe soil type and the largest loess ar ea. 
Together ,,,.ith the steep pbase, ,vhich is 1uuch smaller in extent, it coYers 50.4 
percent of the total area of the county. The Tama silt loam, light color ed 
phase, is the second largest soil area in the county, being somewhat more ex­
tensive than the typical Tama. Together the typical soil and the light 
colored phase cover 19.6 percent of the total area. The Clinton silt loam and 
the Tama silt loan1, together, coyer 70 percent of the <'Ounty. The r emain-
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ing :soil types arc all minor in area and COYer comparatively small acreages. 
The Dubuque silt loan1, a residual soil, is the third largest soil area in the 
<·ounty, coYering 7.6 percent of the total area. The Carrington loam is the 
largest drift soil and the fourth largest soil type in the county. It covers 
4.6 percent of the total area. The Genesee silt loam is the most extensive 
bottomlancl type and the fifth largest type in the county. It coYers 4.2 per­
eent of the county. The Shelby fine sandy loam and the helby loam are 
1uinor drift soils, <'OYering ~.5 and 2.0 percent of the total area, r espectively. 
The "\\ .. abash silt loa1n, stony silt loam (colluvial phase), and the Genesee 
silty clay loam, are 1ninor bottomland soils, covering 2.1, 1.6, and 1.2 percent 
of the county respectively. The Clinton very fine andy loam is a minor 
loess t) pe COYering 1.4 pf'rcent of the county. .All the terrace types and the 
ren1aining drift soils, s,,amp and bottomland soils and residual types, are 
-.;1nall in area, covering less than one percent of the county. 

~on1e relations arc evidenced bet,,cen the individual !-)Oil types and the 
topographic features of the county. 'l'hus the Clinton silt loam is quite gen­
~rally rolling in topography, varying to ro11gh or steep '"here it is mapped 
as the steep phase. The Tama silt loam is found on the more gently r olling 
upland. The Carrington loam like,vise occurs on the rathe1· gently rolling up­
lands, having, ho,vever, a more pronounced topogrHphy than the Tama soils. 
The Shelby and Lindley soils are rolling to rough in topography ,vhile the 
('lyde silt loam occupies depressed areas in the upland. The Dubuque silt loam 
and the Gasconade loam are found on ridges, slopes, knolls and bluffs, and 
are very striking in topogr aphy. The terra<>es and bottomland soils are 
quite generally level in topography and have very indistinct topographic 
features~ 

THE FERTILITY IN DUBUQUE COUNTY SOILS 
8amples "'ere taken for analyses from the most important soil types in 

th<.' county. The steep phase of the Clinton silt loam, the areas of O ');eill 
loan1 and ,Judson silt loam, and river"'ar-h " 'ere not sampled, o,viug to their 
s1nall E'Xt<>nt and relative unimportance and in the case of the steep phase 
( 'linton silt loam and the river,vr1sh, the variable nature of the soil 1naterial. 
'fhe n1ore extensive types "'ere sampled in triplicate and one sample was 
take>n from each of the minor <;oils. .All the san1ples " 'e re dra"·n ,vith care 
so tl1at the~· should be entirely r epresentatiYe of the particular types and 
that all vnriations ,,hich may have been brought about by loc•al conditions 
or preYious treat1nents should be cli1ninatcd. 

f.;ample-.; \\l'l'C takc·n at three depth~. fro1n O to (i:!3", (j:!3" to :20", a11cl :20" to 

-t-0". repr<:'sf'nting the surface soil, th<' subsnrfaC'r soil and thf' sub ... oil rc­
"lH'etively. The samples "ere analyzed for total phosphorus, total nitro~eu, 
total organic carbon, inorganic carbon, and limc·stone rcquire1nent. 'l'he 
official 1nc'thod-; ~·ere employed in the analyses for phosphorn~, nitrogen and 
c·arbon, "·hilc the Truog test "as uc;;ccl in the detcrn1ination of the lime~ton(' 
req uire1n en t. 

The figures in the tables ar<' the avera~es of duplicate deterrninations on all 
samples of each soil type and they represent, therefore, the results from four 
or t,velve determinations. 
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THE SURF ACE SOILS 

The results of the analyses of the surface soils are given in table IV, being 
calculated on the basis of 2,000,000 pounds of surface soil per acre. There is 
,vide variation in the phosphorus present in the various soil types of the 
county, the amount ranging from 1,710 pounds in the Genesee silt loam, down 
to 727 pounds in the Carrington loam. 

There is little relationship evidenced between the various soil groups and 
the content of phosphorus, altho the bottomland soils average higher in this 
constituent than the other soil groups. The loess soils will average somewhat 
higher than the drift types but the difference is not very distinct. The ter­
race soils seem to be somewhat higher in phosphorus than the upland soils. 
They are not so well supplied ho"'ever as the bottomland types. The larger 
content of phosphorus in the bottomland soils might be expected because 
of the smaller amount of crop growth from these soils and hence the smaller 
amount of phosphorus removed. 

Soil 
No. 

1 
92 
79 
84 

135 

80 
120 
177 

178 

179 
180 

71 
26 

181 

182 
117 

183 
184 

I 

TABLE IV. PLANT FOOD IN DUBUQUE COUNTY, IOWA, SOILS 
Pounds per Acre of Two Million Pounds of Surface Soil ( 0-6 2/ 3") 

s:l 
ti) (I) (.) 

;;;s bO -A 
s:l 0 

Soil type ....... en f,... - 0 - Cl! ..0 _g O 0 Cl! .b Cl! bO ;.., 
o.ci.d ...., ·- ...., I-< Cl! 

E-< A A OA 0 0 (.) 
E-< E-< 

DRIFT SOILS 

Carrington loam ............ • 1 727 I 2,440 28,637 
Shelby fine sandy loam ....... 1,212 1,360 14,196 
Shelby loam ................ 1,144 2,640 29,320 
Clyde silt loam ............... 1,320 6,920 72,891 
Lindley fine sand ............ -I 808 I 440 5,187 

LOESS SOILS 

Clinton silt loam ............. 1,073 2,520 26,148 
Tama silt loam ............... 956 4,060 48,507 
Tama silt loam (light colored 

phase) . . . . . . . . . ........... 1,185 1,120 I 43,680 
Clinton very fine sandy loam.· I 942 1,560 I 18,564 

TERRACE SOILS 

Judson loamy sand .......... · / 
Davenport clay loam ......... . 

1.305 I 
1,508 

1.200 I 11.029 
4,360 47,611 

SW A~IP AND BOTTOMLAND SOILS 

Genesee silt loam ............ · I 1,710 2,840 
"\Va bash s i It loam ........ .... 1,131 2,400 
Wabash stony silt loam ( col-

luvial phase) . . . . . . . . . . . ... 1,347 4,440 
Genesee silty clay loam ....... 1,589 2,840 
Genesee fine sandy loam ...... 1,373 3,840 

RESIDUAL SOILS 

Dubuque s ilt loam ........... · / 1,050 I 2,600 
Gasconade loam . . . . . . . . . . . . . 754 I 2,760 

37,018 
23,974 

53,212 
30,937 
38,220 

3~.306 
40,950 

I 

(.) -
§A 
bl)O 

- I-< .a cd O ~ 
...., A Cl! 
0 - (.) E-< 

0 
0 
0 
0 
u 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 

0 
0 

Q) 

s:l ' o<I> 
...., I-< 
en·- ...., 
ct) ;;;s s:l s C' Q) 

..... ~ 8 

..:l 

6,500 
4,000 
4,000 
4,000 
3,000 

4,6~ 
5,500 

4,000 
5,000 

4,000 
3,000 

3,000 
4,000 

3,000 
4,000 
5,000 

3,000 
2,000 
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The relationships among the individual soil types with respect to their 
phosphorus content, is much more distinct. The Clyde silt loam is richer in 
phosphorus than the other drift soils. The Lindley and Carrington soils are 
lo,Yer than the Shelby types. Ordinarily the Carrington soils are richer 
than the Shelby types. The particular sample of Carrington loam analyzed 
in this ,vork was evidently low in plant food constituents. 'rhe Tama soils 
are ordinarily a little better supplied than the Clinton but the differences in 
the soils in this county are too small to be distinctive. The Davenport clay 
loan1 on the terraces is richer than the Judson loamy sand in the same posi­
tion. In the bottoms the Genesee types seem to be richer than the \Vabash 
soils. .i\.gain, this is contrary to the usual relation bet,veen these series, but 
the differences are not extremely large. The Dubuque silt loam is higher than 
the Gasconade loam, as might be expected from the fact that it is a deeper 
soil. 

rrhere is apparently some relationship bet,veen the content of phosphorus 
a1Hl the texture of the soil, altho there is not opportunity to make many com­
parisons as there are not many types of the various series represented in the 
county. The Clinton silt loam is richer than the Clinton very fine sandy loam. 
'l'he Genesee silty clay loam is higher than the fine sandy loam but not any 
better supplied than the silt loam, altho ordinarily this would be true. The 
Rhelby loam is not quite so high in phosphorus as the Shelby fine sandy loam. 
rrhe difference however, is very small. Ordinarily a loam will run somewhat 
hig-her than a fine sandy loam. 

All the comparisons which are possible among the various soil types in 
the county, reflect in a general way not only the effect of the texture of 
the soil, but the influence of such characteristics as color, topography or sub­
~oil conditions, which serve to distinguish the various soil series. The Tama 
soils are not so rolling to rough as the Clinton types. They are darker in 
color and generally somewhat more productive. The Clyde soils occur in 
level to depressed areas in the uplands and hence they are richer than the 
more rolling areas of the Carrington, Shelby, and Lindley. Ordinarily the 
Carrington soils will appear more fertile than the Shelby and Lindley types, 
but in this particular case the Carrington loam sample was lower in phos­
phorus than the samples of the other types. It is usually darker in color 
and less rolling in topography and hence higher in plant food. The differ­
ences between the soils in the terrace groups are undoubtedly due mainly to 
the textural differences. I n the swamp and bottomland group the Genesee 
and ,,t abash soils are distinguished on the basis of color. There may be 
some relation here bet,veen phosphorus content and the color of the soils. 
It is generally true that finer textured soils, dark in color and more nearly 
leYel in topography, are better supplied ,vith phosphorus than coarse textured 
'>Oils, light in color and more rolling in topography. These relations are 
borne out to a certain extent by the results secured on the soils of Dubuque 
county. 

Considering the analyses of the soils of the county as a ,vhole, it seems 
quite evident that there is no large amount of this element present in any 
of the soils and in many cases, phosphorus may be the limiting factor in crop 
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growth. W here the total c:ontent of phosphorus is as lo"· as it is in many of 
the soils of this county, it is almost certain that there will be an insufficient 
production of the element in an a'Vailable form. E ven where the supply of 
this element is high, there is no assurance that there ,vill be a sufficient pro­
duction of available phosphorus to k eep crops supplied. Phosphorus fer­
tilizers will undoubtedly pro'Ve of Yalue on many of the soils of this county 
at the present time, to judge from the analyses alone. The experimental 
results obtained in the greenhouse and in the field experiments on the same 
soil types in other counties. confirm this conclusion. 

_\ cid phosphate or rock phosphate may be applied to the soils in this cou11 
ty "·ith profit, the former material giYing more immediate effects. It can­
not be said, ho,vever, ,vhich phosphate should be used in order to give the 
most profitable returns "·hen the crop effects are consider ed over a period 
of at least one rotation. 'l'he experiments ,vhich are being carried on thru­
out the state comparing these t,vo phosphates do not yet permit of definite 
conclusion!:>, but ,vill later i,,ho"· \\·bich fertilizer should be rmployed on an~· 
iudiYidual soil type. ...\..t the present ti1ne it is only possible to recommend to 
the far1ners of Dubuque county that they determine the value of phosphoru'> 
fertilizers on their o"·n soils, testing the relative effect of both the acid phos­
phate and the rock phosphate on small areas and thus determine whether or 
not their soils ,vill respond profitably to phosphates and which material should 
hP. employed. 

The> nitrogen content of the soil~ of the county is likewise extremely vari­
ahlP 1·angi11g fro1n G.920 pound:-. in the Cl,'·de silt loa1n down to 420 pounds in 
the Lindle~ fine sand. _\ -, "·as noted in the case of phosphorus, t here is 
some relation bet"·een nitrog-en supply in the soils and the groups of soil'>. 
The botton1lancl types are richer than the upland types on the average. The 
variations brt"·ern the loess and drift soils, ho,veYer, are not distinct. Tbr 
san1e is true of the residual soils and terrace types. I t would be expected 
that the bottomland soils "'ould be richer in thi · constituent o,ving to thf' 
lac-k of plant gro,Yth an<l the rrmoval of plant food by crops grown. 

There jq some relation bet"·een the nitrogen content and the soil series. 
'!'bus the Cl.'·cle soils are hig,her than the Shelby, Carrin~ton or Lindley types. 
The Tan1c1 silt loam is higher than the ('linton silt loam. The Davenport 
soil-; arr highc•1· tha 11 th<• -Tud-;on t.' pr!-. on the trrracfs. Thesr relation­
ship" refl<'(•t the c-olor of thr soil and the topographi<• po!-iition to a Yer.'· 
large cxt<'nt. I.Jig-hter <·olored soils like the 8helby and I1indley will run 
lo,Yf'r in nitrogen than the dark colored soils like the Clyde and Carrington. 
LeYel to flat soils lik<> the Clyde are ahYays higher in nitrogen than the morC' 
rolling types. The Tania silt loa1n i" darker than the Clinton and more 
gently rolling in topography, an<l henc<> higher in nitrogen. 

'fher<' arc relation!-) alc;o bet,\~een soil texture and the nitrogen content. 
altho there are not a large number of soils of different textures in the same 
<.;oil seriec;. in the countv. The Shelbv loam is richer than the Shelby :fine• . . . 
sandy loam. The Tama silt loam is much higher than the light colored phase. 
The Clinton silt loam is richer in nitrogen than the very fine sandy loam. 
< 'on1parisons an1011g the hottomland types are not PO'-sible as t he differencC>s 
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are not sufficieutly great. In general the fine textured types,
1 
dark in color 

and more leYel to fiat in topography, are higher in nitrogen than coarse 
texturc<l ..,oils light<'r in color and rougher in topography. Ordinarily the 
color, texture and topography of a soil will indicate the nitroge11 content. 

"\Y.ith one or two exception the soils of Dubuque county are not strikingly 
deficient in nitrogen but in several cases the amount present is not adequate 
for any loug continued production of large cr op s and in practically all cases 
the nitrogen content is such that this element must be consid er ed in planning 
systf>1ns of fertility. Kitrogen is constantly removed from soils by crop s and 
larg-e .tmonnt<; arc "·ashed a,vay in the drainage ,vater . I t may disappear 
front :-;oils in other ,vay . If the content of nitrogen is to be kept up and 
soils arr to eontinnc to he productive, nitrogen n1ust be returned at regular 
intPr, al:-. 

1'1arnt n1anure i--. the 1110:-;t con1mon fertilizer employed on the farn1 anc.1 it 
is , ery i1nportant a<:; a 8ource of nitrogen. When properly cared for and ap­
pliPd. it returns to the land much of the nitrogen remoYed .from the soils 
by the <·rops g-ro"·n. IIence it materially recluce8 the losses of nitrogen from 
the :--oil thru cropping. The application of farm manure ordinarily brings 
about considPrable in~reases in crop yields. These are undoubtedly due in 
part at lea'-t to the nitrogen supply. The soils of Dubuque county ma~· 
be benefited 111aterially thru the use of farm mannrf> ,'f"hich will aid in main­
taining the f;.Upp]y of nitrogen. 

Lar!!<' applirations of 111anure are not possible ou all soiJs on the farm and 
1H'ncr it i" not po..,sibl<' to increase the nitrogen content to any large extent 
by thC' uc;e of u1anure alone. On light colored, light textured poorer soils, 
.... on1c other 1neans must be employed to increase the nitrogen supply, but 
on t lH• richer soils far111 rnanure is a very important fertilizC'1' for keep ing up 
the nitrog-en cont<'nt. 

(¾rcen 11u1n11ring " ·1th legumes is an important operation on farms ,vherc 
nu1nure is not 11Yailahle in sufficient quantities to be applied t o all the soils, 
,uHl al..,o on 111c:1n>· farn1s as a supplement to the USP of farm manur e. On 
soils poor in nitrog-en. the growing of ,vell ino<'nlatr<l legumes and the turn­
ing u1Hlcr of thc<.;e c·rops in the soil, is very desirable, in order to build up 
th<• soils in nitrogPn. \\rhen ,yell i11oeulated as 1he leg't11nes should be, th<':v 
take 1nuch of 1 heir nitrogen from the atrnosphere, and "'hen the entire cr op 
i:-. t uriH·<l undrr as a green manure there is a large increase in t he nitrogen 
c-ontent of the soil. I f the legume crop is remoYed from the land) it ,vill 
haYC )if Ile Yalue as a nitrogenous fertilizer. If only a portion of the crop 
is tur!tPcl nnc1<'r. its Yalue "'ill depend upon the amount of material actually 
incorporatecl "·ith the soil. "\\Then the seed only of the legume is removed, 
1 here is a considerablr addition of nitrogen to the soil. Thus the 1nethod of 
han<lhng thr legume crop will determine the extent to which it will serYe 
as a uitro!?enous fertilizer. 

Thr thoro utilization of all crop residues aids 1naterially in maintaining 
the nitrogen ('On tent and these materials should never be destroyed. If 
the nitrogrn eontrut is to be kept up, cr op residues and farn1 manure should be 
thorol,· utilir,Pd aucl at lrast a part of th<' lrgumr erops plo,ved und er as gr een 
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manures., On some of the soils, particularly the light colored sandy types, 
green m~tinring 'should be practiced more extensively. • 

There' is ~sually a rather distinct relationship between the nitrogen in soils 
and the organic oarbon content. The latter constituent indicates the content 
of organic ·matter. The color of the soil also indicates the amount of organic 
matter pr.esent. Bla:ck soils are high in organic matter and hence in organic 
carbon, w.hile.1the light colored soils are lo,v in these constituents. The color 
of the soil also indicates the nitrogen supply. Dark colored types are gen­
erally high in nitrogen while light colored soils are apt to be low or even 
deficient in this constituent. The color of the soil may there£ ore be taken to 
indicate quite accurately the need of nitrogen and organic matter and hence 
the desirability of supplying fertilizing materials containing these constituents. 

There is a wide variation in the color of the soils of Dubuque county and 
hence a similar variation in the content of organic carbon. The differences 
in content of different constituents among the various soil types are very simi­
lar to the va:riations in nitrogen content ,vhich have already been discussed. 

The amount of organic carbon ranges from 5,187 pounds in the Lindley fine 
sand up to 72,891 pounds in the Clyde silt loam. These are the same types 
which sho,v the lo1vest and highest amounts of nitrogen. The r elations among 
the various types are very similar in the case of the organic carbon to those 
noted with nitrogen. The Tama soils are higher than the Clinton, the Clyde 
are higher than the Carrington, Lindley or Shelby. The Davenport soils arc 
better supplied than the Judson. Texture relations are also evidenced. 
The Shelby loam is higher in organic carbon than the fine sandy loam. The 
Clinton silt lqam is better supplied than the fine sandy loam. Comparisons 
among the bottomland types are not possible o,ving to the variations 1n 

these soils and to the minor differences noted in the analyses. 
There is evidence of a direct relationship between color, topography, and 

soil texture and the carbon content, ho'\vever. Dark colored soils level in 
topography ~nd, heavy in texture, are higher in carbon than light colored 
rolling so'ils, coarser in texture. Heavy textured types such as silty clay 
lo~ms_ are ,bett"er supplied than sandy soils. There are some variations among 
soil, types which do not follow this general relationship, but usually the color 

I 

or the soil bears a distinct relation to texture, topography, organic carbon 
and nittoge:µ supply. 

The relative amounts of organic carbon and nitrogen in soils indicate the 
characte,r of the decomposition processes going on in the soils and from this 
relati.0;11 it rqay be. determined bow r apidly plant food in an available form 
is being supplied to the crops. If the relationship between these constituents 
is not the best, there will be a low production of available food and crops 
~i\l not gr..O"'f properly. 
. In mO$t ~a!feS, tpe ,relation in the soils of Dubuque county is fairly satis­
factory. In several instances, however, it is not at the best and the pro­
duction 0£ av,ailable plant food is a little slow for the best crop growth. Thus 
in th.e S1l~lb~ ,fi\1e sandy loam, the Clyde silt loam, the Clinton silt loam, the 
J uds,qIJ,

1
.1.o~y. 1>a1,d, th~ \\T abash silt loam, the Genesee silty clay loam and 

~e S<\-P.dr /.9~Dl;, .~he ,fertility of the soils would be improved considerably by 
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a stimulation in the decomposition processes so that there might be a larger 
production of available plant food. This stimulation may be brought about 
most satisfactorily by the use of farm manID·e. It is the most ~aluable fer­
tilizing material from this standpoint, as it supplies bacteria and easily de­
composable organic matter and greater amounts of plant food are changed 
into a utilizable form. On the soil types mentioned, applications of farm 
manure would be of particularly large value and the desirable effe~ts brought 
about ,vould be due undoubtedly in large part to the stimulation of b!l,cterial 
action. Some of the types are low in organic matter and light in color and 
should be built up in organic matter. 

Farm manure should be used on all the soils in the county as far as it is 
available for use. The ordinary application of 8 to 10 tons per acre will prob­
ably be adequate on the better soils, but on the poorer types larger amounts 
might be profitably employed. On most farms, however, the production of 
farm manure will not permit of larger applications and hence green manuring 
is a desirable practice. 

On grain farms the use of legumes as green manures is particularly essen­
tial to build up the organic matter content. Crop residues should also be 
thoroly utilized. A careful return of these materials and the proper preserva­
tion and application of farm manure and the turning under of leguminous 
crops as green manures will make it possible to increase and maintain the 
organic matter content of Dubuque county soils and these materials will also 
aid in maintaining and increasing the nitrogen supply. The use of farm 
manure will have an additional value on many of the soils because of the 
stimulation in available plant food production. 

None of the soils of Dubuque county contain any inorganic carbon and 
hence they are all in need of lime. The lime requirements as shown in the 
tables, are considerable. With two exceptions the lo,ver soil layers are also 
acid in reaction and hence there is particular need for the use of lime. If 
the best growth of crops, particularly of legumes is to be secured, all the 
soils of the county should be tested for lime requirement and the amount 
indicated as necessary, should be added. 

The figures given in the table for lime requirement merely indicate the 
needs of the particular soil types and they should not be considered to show 
the exact amount of lime needed by any particular soil. There is a ,vide 
variation in the lime requirements of soils and even samples of the same type 
will differ widely in many cases. It is important to apply the right amount 
of lime and to do this the soil from each field on the farm should be tested 
separately. Farmers in Dubuque county may test their own soils or have them 
tested, and they should then apply the lime required if most desirable re­
sults are to be secured. 

Further tests of the soil are necessary at regular interYals, at least once 
in a rotation, preferably preceding the legume crop, in order that the supply 
of lin1e may be maintained in ihe soil. Farmers " 'ho have applied lime to acid 
~oils, have secured large crop increases and the practice has been found to 
be distinctly profitable. It can, therefore, be recommended. 



- - - -=----=----------- ---------------- . 

20 SOIL SURVEY OF IOWA 

THE SUBSURFACE SOILS AND THE Sl'BSOILS 

The results of the analyses of the subsurface soils and subsoils are giyen 
in tables V and '\'I. They are calculated on the basis of 4,000,000 pounds of 
subsurface soil and 6,000,000 pounds of subsoil. The lo,ver soil layers in 
Dubuque county do not seem to he unusually high in any of the essential plant 
food constituents and hence it ,vill not be necessary to discuss the analytical 
data in detail. There ic:; little effect on the fertility of the soil from the sup­
ply of constituents in the lov;·er soil layers unless there is a Yery large con­
tent of some one of the plant food elements. The results secured from the 
analyses of the lo\\·er soil layers may be considered, therefore, merely to sup­
port the conclusions dra"·n in the discussion of the analyses of the surface soil. 

It is CYiclcnt that phosphorus fertilizers ,-vill be needed in the near future 
and indeed it seems quite probable that they 1night be used profitably at the 
present time. .L\11 the eYi<lence aYailable from the analyses and from experi­
n1eutal "·ork indicates that farmers should te'>t the effect of phosphate fer­
tilizers on their soils and determine their Yalue. They may al o compare the 

Soil 
No. 

1 
92 
79 
84 

135 

80 
120 
177 

178 

179 
180 

71 
26 

181 

182 
117 

183 
184 

I 
I 

I 

TABLE V. PLANT FOOD IN DUBUQUE COUNTY, 10\\'A, SOILS 
Pounds per Acre of Four I\-1illion Pounds of Subsurface Soil (6 2/ 3"-20") 

C 
(J) Cl C) 

::, bO ·- i:: 
- VJ M .... 0 i::o 

Soil .... d .0 type Cl! 0 0 c,j .!:; d bO i-, ~,... ..c ..... _ ..., ' d 
0 'i:i, 0. 0 s:: Ooo 

E-< E-< E-< 

DRIFT SOILS 

Carrington loam •••••••••• ♦ •• 1,413 3,340 40,185 
Shelby fine sandy loam ........ 2,316 1,440 I 13,104 
She1 by loam ................. 1,938 1,680 

l 
17,253 

Clyde silt loam ............... 2,424 5,520 76,330 
Lindley fine sand ............. 1,346 408 4,914 

LOESS SOILS 

Clinton silt loam ............. 2,011 I 2,280 26,426 
Tama silt loam ............... 1,817 5,200 58,688 
Tama silt loam ( light colored 

phase) • • • • • • • • • • ♦ ••••••••• 2,236 5,760 72,618 
Clinton very fine sandy loam .. 1 1,508 I 1,920 16,926 . 

TERRACE SOILS 

Judson loa1ny sand .......... · 1 
Davenport clay loam ......... . 

1.-161 I 
1,858 

1,960 I 19,273 
2,160 15,080 

SWAl\-1P AND BOTTO.\ILAND SOILS 

Genesee sill loam 
\Vabash silt loam. 
Wabash stony sil 

·.:·.·.·.:::::::! 
t loam ( col-

luvial phase) .. . . . . . . . . . . . . 
Genesee silly clay 
Genesee fine sandy 

loam ....... 
loan1 ...... . 

3,770 2,240 
2,370 4,240 

3,798 5,760 
2,908 5,120 
1,996 3,840 

RESIDUAL SOILS 

I 34,179 
48,597 

73,720 
55,857 
44,226 

I 

I 

I 

I 

c.> ·-C 
c;!S:: 
t:1)0 

.... '" ..0 
<'.! 0 '" _, i;:: d 

~·- C) 

0 
0 
0 
0 
0 

{) 

0 

0 
0 

0 
0 

0 
0 

23,904 
0 
0 

Dubuque silt loam ........... · 1 1,616 1 2,240 I 29,4 4 o 
( not sampled) Gasconade loam ............ . 

I 

I 

Q) 
i:: • 
0 Q) .... '" r.n·- ~ 
Q) ::, C: s O' Cl 

·-ES 
~ 

5,500 
3,000 
5,000 
3,000 
2,000 

6,000 
7,000 

4,000 
6,000 

4,500 
2,000 

4,000 
5,000 

0 
5,000 
4,000 

4,000 
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I 
TABLE VI. PLANT FOOD IN DUBUQUE COUNTY, IOWA, SOILS 

Pounds per Acre of Six Million Pounds of Subsoil (20" •40") 

CJ 
A -_;!A ~A 

Soil 
,n Cl) 

= bO 
• _ o - ~_g bO o 

No. Soil type - a, i.. .... 1-, .0 
cdOO ('lj b CO b.O i.. ('lj O I-< 
.... .Q.Q ......... .... 1-, cd .... r::l ('lj 
0 AA oi:::1 0 00 ~ ..... CJ 
8 8 8 

DRIFT SOILS 

1 Carrington loam . . . . . . ....... 1,716 1,440 31,613 0 
92 Shelby fine sandy loam ....... 2,667 1,320 13,104 0 
79 Shelby loam . . . . . . . . . . . . .... 1,926 1,800 13,595 0 
84 Clyde silt loam ............... 2,988 1,800 15,561 0 

135 Lindley fine sand ............. 1,818 360 4,258 0 

LOESS SOILS 

80 Clinton silt loam ............. · 2.663 2,800 20,092 0 
120 Tama silt loam ............... 2,281 3,420 37,008 0 
177 Tama silt loam (light colored 

phase) • • •• ♦ • • • • • •••••••••• 2,787 2,280 16.069 0 

178 I Clinton very fine sandy loam .. 3,111 2,160 12,286 0 

TERRACE SOILS 

179 Judson loamy sand ........... 2,968 1,560 22,686 0 
180 Daven port clay loam .......... 2,424 2,160 13,923 0 

SWAMP AND BOTT011LAND SOILS 

71 Genesee silt loam ............ 4,968 1,920 20,475 0 

26 Wabash silt loam ............. 3,474 2,880 78,184 0 

181 Wabash stony silt loam ( col-
luvial phase . . . . . . . ....... 4,808 3,000 37,246 30,732 

182 Genesee silty clay loam ....... 4,605 6.960 74,445 0 

117 Genesee fine sandy loam ...... 3,231 1,240 17,035 0 

RESIDUAL SOILS 

183 I Dubuque silt loam ........... · \ 
184 Gasconade loam ............ . 

4,119 1 2,2so I 42,546 I 21,888 
(not sampled) 

21 

<I) 

A• 0 <I) ..., s.. 
Cl} ...... ., 

Cl) = s:l s g <I) 
.... I-< s 
i-.:i 

4,500 
3,000 
5,000 
2,000 
2,000 

7,666 
6,500 

4,000 
5,000 

4,500 
2,160 

6,000 
6,000 

0 
6,000 
4,000 

0 

value of rock phosphate and acid phosphate and decide which may be used. 
The supply of organic matter and nitrogen is not sufficient for all time 

and in all the soils of the county fertilizing materials which will supply these 
constituents must be employed regularly. The careful preservation and ap­
plication of farm manure, the utilization of all crop residues an~ the turnin~ 
under of leguminous green manures, will make it possible to keep up the 
supply of organic matter and nitrogen and will also permit of increasing thl' 
amount of these constituents in the soils. 

Only two of the soil types show any content of lime in the subsoil antl 
these are the Dubuque silt loam and the '\Va bash stony silt loam ( colluvial 
phase). All the other soils are acid in the subsoil. The necessity of apply­
ing lime to the soils of the county in amounts determined by tests run for 
that purpose, is emphasized by these analyses. Only by testing soils and apply­
ing lime, will the best crop growth be secured. Even on those two types 
showing lime in the lower layers, the surface soils are acid and the addition 
of small amounts of lime may be necessary to secure good initial growth of 
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legumes. Lime rarely moves up,vard in the soil and hence if the surface soil 
is acid, lime should be used notwithstanding the presence of lime in the sub­
soil. 

GREENHOUSE EXPERIMENTS 
Greenhouse experiments were carried out on soils from Dubuque county in 

the attempt to determine the value of the application of certain fertilizer 
treatments. The soils tested were the Clinton silt loam and the light colored 
phase Tama silt loam, the t,vo most important types in the county. In ad­
dition to these tests there are included the results of the greenhouse experi­
ments on the Clinton silt loam from Scott county and Henry county, th<.> re­
sults on the Tama silt loam from Marshall county and Cedar county a.nd 
the results on the Carrington loam from Clinton county. These experiments 
were carried out on soil types which are the same as those occurring in 
Dubuque county and hence the results may be considered applicable to that 
county. 

In all the greenhouse experiments the fertilizers tested were employed in 
the same amounts as are used in the field experiments. Thus the results obtained 
in the greenhouse may be considered to indicate quite accurately the effects of 
the same fertilizer in the field. The treatments used include manure, lime, 
rock phosphate, acid phosphate and a complete commercial fertilizer. 1fanure 
was added at the rate of eight tons per acre, sufficient lime was supplied to 
neutralize the acidity of the soil and two tons additional were added. Rock 
phosphate was applied at the rate of 2,000 pounds per acre, acid phosphate at 
the rate of 200 pounds per acre and a standard 2-8-2 complete commercial 

• , 

' I I ( I ' I 

' ) \ I \ \ i ~ ! 
I , \ 

I \/ ~ I ' /I, t1I 
1' . t I I \) I ; . I 

' I I 1, \ \ 
I I 

JI 
I 

I 
; 

I 

• I ... 
:t 

/ l 

Fig. 4. Greenhouse experiment with wheat and clover on Clinton Silt Loam, 
Dubuque county. 
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fertilizer at the rate of 300 pounds per acre. Wheat arid clover were gro,vn 
on the plots, the clover being seeded about one month after the wheat was 
up. In the two experiments on the soils from Dubuque county only the ,vheat 
yields ,vere secured. In two of the experiments only the clover yields are . 
given. 

RESULTS ON CLINTON SILT LOAM 

The results secured in the experiment on the Clinton silt loam from Dubuque 
county are given in table VII, the figures being the averages of the yields of 
,vheat grain in grams on the duplicate pots. The addition of manure brought 
about a distinct increase in the wheat and lime with manure gave a large 

Pot / 
No. 

1 
2 
3 
4 
5 
6 

TABLE VIL GREENHOUSE EXPERIMENT CLINTON SILT LOAM, 
DUBUQUE COUNTY 

Treatment 
Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . " . 
Manure ............................................. . 
Manure+ lime ....................................... . 
Manure+lime+rock phosphate ....................... . 
Manure+ lime+acid phosphate ....................... . 
Manure+lime+comrplete commercial fertilizer ......... . 

Weight wheat grain 
in grams 

6.087 
6.971 
8.167 
9.224 
9.355 
8.400 

gain. It is not usually expected that lime will increase yields of ,vheat but 
in this case a distinct gain in the crop ,vas noted. Both the rock phosphate 
and acid phosphate brought about large increases in the yield of grain, the 
acid phosphate showing up slightly better than the rock. The complete com­
mercial fertilizer did not produce as large an effect as the phosphates. 

It seems apparent that manure is a valuable fertilizer for use on this soil 
and the addition of lime with the manure may bring about a considerable in­
crease in the yields of general farm crops, even of such crops as wheat which 
are not usually particularly sensitive to acidity. Phosphate fertilizers ap­
parently may produce a large effect on the yield of wheat and will undoubted­
ly have similar effects on other crops. The complete commercial fertilizer 
used in this test is evidently not as desirable for application as the use of a 
phosphate. The results do not indicate positively whether or not acid phos­
phate or rock phosphate should be used, but there are indications that acid 
phosphate is somewhat preferable. 

RESULTS ON TAMA SILT LOAl\1, LIGHT COLORED PHASE 

The results secured on the light colored phase of the Tama silt loam from 
Dubuque county are given in table \ TIII. The addition of manure brought 
about a large effect on the wheat gro,vn on this soil. Lime with manure gave 

TABLE VIII. GREENHOUSE EXPERil\,IENT TAMA SILT LOAM (LIGHT COLORED 

Pot I 
No. 

1 
2 
3 
4 
5 
6 

PHASE) DUBUQUE COUNTY 

Treatment 
Check ............... ............. ................... . 
Manure ............................................. . 
Manure+lime ....................................... . 
Manure+lime+roek phosphate ....................... . 
Manure+lime+acid phosphate ....................... . 
Manure+lime+complete commercial fertilizer ......... . 

Weight wheat grain 
in grams 

3.073 
5.296 
7.651 
7.997 
8.655 
9.397 
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Fig. 5. Greenhouse experiment with clover on Tama silt loam in ::\1arshall county. 

a still further pronounced increase which is particularly interesting as wheat 
does not usually respond to applications of lime. The two phosphates both 
increased the ,vheat grain, the acid phosphate showing up very much bet­
ter than the rock phosphate. The complete commercial fertilizer gave larger 
effects than either of the phosphates. The gain over the aciu phosphate ,vas 
hardly sufficient, however, to make the use of the complete fertilizer more 
profitable. 

The results of this greenhouse experiment indicate very definite benefits 
from the application of manure to this soil and apparently this material should 
be liberally applied. The addition of l ime along with manure brought about 
distinct increases in the wheat yield and would undoubtedly have large effects 
on other crops. The appli_ca tion of a phosphate fertilizer seems to be of dis­
tinct value on this soil, the acid phosphate having a much greater effect than 
the rock phosphate. It would seem that the acid phosphate would probably 
be more desirable for use but definite conclusions along this line should 
not be drawn until more complete experimental data are secured. While the 
complete commercial fertilizer used in this test gave somewhat better re­
sults_ than the phosphates the latter materials would probably prove more 
profitable for use. 

RESULTS ON CLIXTON SILT LOAtf FROM SCOTT COUNTY 
The results from the greenhouse experiment on the Clinton silt loam from 

Scott county are given in table IX, the average yields of both the \\·heat and 
clover being shown. · 

l\f anure brought about an increase in the wheat yield and had a very pro­
nounced effect on the clover. Lime with manure gave a further increase in 
the ,vheat but showed no effect on the clover. This is contrary to the usual 
results as lime orJinarily increases the clover yield to a large extent and may 
have but little effect on crops like wheat. The acid phosphate increased the 



Pot 
No. 

1 
2 
3 
4 
5 
6 

DUBUQUE COUNTY SOILS 

TABLE IX. GREENHOUSE EXPERIMENT, CLINTO~ SILT LOAM, 
SCOTT COUNTY 

Treatment I Wheat grain Clover in 
in grams grams 

Check . . . . . . . . . . . . . . . . . . . . . . . . ................ . 
~ianur~ ...................................... . 
l\fanure+lime ................................. . 
l\.1anure+Iime+rock phosphate ................ . 
Manure+lime+ acid phosphate ................ . 
Manure+ lime+complete commercial fertilizer ... . 

8.34 25.5 
8.55 49 5 
9.30 47.0 
8.49 68.0 
9.97 46 0 
9.27 49.5 

25 

wheat yield to a considerable extent but had little effect on the clover. Rock 
phosphate on the other hand had no influence on the ,vheat but brought about 
a distinct effect on the clover . The complete commercial fertilizer showed 
little effect on either crop. 

These results very largely confirm those obtained on the Clinton silt loam 
from Dubuque county. They sho,v the beneficial effect of manure on this 
soil and they indicate the value of lime, ,vhich may be eYi<lenced on the 
legume crop or other crops of the rotation. There are indications that the 
addition of a phosphate fertilizer might be of distinct value. Apparently it is 
not possible to choose between the t,vo phosphates as sometimes the acid 
phosphate seems preferable while at other times rock phosphate gives the 
largest influence. The complete fertilizer does not seem to be as desirable 
for use as the phosphates. 

RESULTS ON THE CLINTON SILT LOAM FROi\I HENRY COUNTY 

The r esults secured in the greenhouse experiment on the Clinton silt loam 
from Henry county appear in table X. Only the clover yields are given in 
the table as the results for the wheat were abnormal. 

The application of manure brought about a profitable effect on the clover 
and lime with manure increased the yield to a large extent. The rock phos­
phate had no apparent influence but the acid phosphate gave a distinct gain 
in the crop. The complete commercial fertilizer had less influence. 

Again these r esults confirm those secured on the same soil type in Dubuque 
county. They show the beneficial effect of manure and very definitely in­
dicate the increase ,vhich may follow the application of lime to a crop like 
clover . Apparently phosphate fer tilizers may be of considerable valne and 

Fig. 6. Clover pot culture on Clinton silt loam. 
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TABLE X. GREENHOUSE EXPERI1\1ENT, CLINTON SILT LOA)1, HENRY COUNTY 

Pot / 
No. 

1 
2 
3 
4 
5 
6 

I 
Treatment I 

Check .......................................... . .. '.····1 
Manure ............................................... . 
Manure+lime ......................................... . 
Manure+ lime+ rock phosphate ......................... . 
Manure+ lime+ acid phosphate .......................... . 
l\1anure+lime+complete commercial fertilizer ........... . 

\'\'eight of clover 
in grams 

35.0 
40.0 
56.0 
49.0 
63.0 
56.0 

acid phosphate seems to be somewhat preferable. Further results are of 
course necessary before a definite choice bet,veen the t,vo phosphates can 
be made. The complete commercial fertilizer had less effect than the phos­
phates and hence could not be considered as desirable for use. 

RESULTS ON THE TAMA SILT LOAl\1 FROM l\1ARSHALL COU~TY 

The data obtained in the experiment on the Tama silt loam from ~1arshall 
county are given in table XI. In this test manure brought about a distinct 
effect on the wheat crop but had little influence on the clover. Lime in ad­
dition to manure increased both crops sho,ving a slight effect on the ,vheat 
but a large influence on the clover. Rock phosphate and acid phosphate both 

TABLE XI. GREENHOUSE EXPERI1\1ENT, TAl\1A SILT LOAM, MARSHALL COUNTY 

Pot / 
No. 

1 
2 
3 
4 
5 
6 

Treatment 
Check .................................... . 
11anure ................................... . 
Manure+ lime ............................. . 
l\1anure+lime+rock phosphate ............ . 
Manure+lime+acid phosphate ............. . 
Manure+lime+complete commercial fertilize r 

Wt. of wheat 
grain in grams 

19.75 
23.00 
23.50 
24.00 
27.50 
24.00 

Wt. of clover 
in gram& 

45.36 
45.36 
49.89 
54.43 
72.63 
63.50 

gave increases in the two crops, the acid phosphate having very much larger 
effects than the rock pho. phate. The latter gave a distinct increase in clover 
and had a small effect on the ,vheat. The acid phosphate produced a very 
large increase in clover and bad a distinct beneficial effect on the ,vheat. The 
complete commercial fertilizer had a beneficial effect on both crops but it 
sho,ved less influence than the acid phosphate, proving, however, somewhat 
superior to the rock phosphate in the case of the clover crop. 

Apparently this soil will respond to applications of manure and the use 
of lime is very desirable as large increases in the legume crop are secured 
and beneficial effects may also be obtained on crops like wheat. The value 
of a phosphate fertilizer is very definitely sho,vn as acid phosphate has a 
particularly large beneficial effect. The complete commercial fertilizer seemec.l 
less desirable than the acid phosphate but it gave somewhat better results 
than rock phosphate. Definite recommendations regarding the use of phos­
phates on this soil cannot be given until more complete data are secured. 

RESULTS ON THE TA1\1A SILT LOAl\1 FROM CEDAR COUNTY 

Results obtained on the Tama silt loam from Cedar county are given in 
table XII. Only the green ,veight of the clover crop is gi,en and the "'heat 
yields were not secured. 
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TABLE XII. GREENHOUSE EXPERI1\1ENT, TAMA SILT LOAM, CEDAR COUNTY 

Pot 
No. 

1 
2 
3 
4 
5 
6 

Treatment 
Check • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••••••• ♦ •••••••••• 

Manure ............................................... . 
J\ti anure+ lime ......................................... . 
Manure+lime+rock phosphate ........................ . 
Manure+ lime+acid phosphate .............. ....... .... . 
Manure+ lime+complete commercial fertilizer ........... . 

Green weight clover 
in grams 

4.53 
43.09 
58.96 
58.96 

106.59 
111.13 

The large beneficial effect of manure is indicated in these results and the 
value of lime on the legume crop is also definitely shown. Rock phosphate 
had apparently little effect but the acid phosphate and complete commercial 
fertilizer brought about large increases, the complete fertilizer having slightly 
larger effects than the acid phosphate. 

These results confirm those secured on the same soil type in Dubuque 
county and they sho"' the value of applications of manure to this type and that 
lime should be applied if the best gro,Yth of legumes is to be secured. The 
use of a phosphate fertilizer may be distinctly beneficial and apparently 
acid phosphate is far more desirable than rock phosphate. A complete com­
mercial fertilizer does not appear to bring about results which are sufficiently 
greater than those produced by the acid phosphate to ,varrant the application 
of the more expensive material. 

RESULTS ON THE CARRINGTON LOA~l FROM CLINTON COUNTY 

In table XIII there appear the r esults obtained in the experiment on Car­
rington loam from Clinton county. The application of manure to this soil 
brought about an increase in the ,vheat and had a very large beneficial effect 
on the clover. Lime ,vith manure increased the yield of both crops showing 
not only a large effect on the clover but a very pronounced beneficial effect 
on the wheat. The phosphate fertilizers both increased the clover, the acid 
phosphate showing up the best but it had no influence on the wheat while 
the rock phosphate gave a distinct gain. The complete commercial fertilizer 
increased the ,vheat but had little effect on the clover. 

It is apparent from these results that this soil should receive liberal ap­
plications of manure and that lime should be applied not only because of its 
beneficial effect on the legume crops but also because it brings about in­
creases in other general farm crops. Phosphate fertilizers may prove of 
distinct value on this soil but the data does not permit of a choice between 
rock phosphate and acid phosphate. The complete commercial fertilizer 

Pot 
No. 

1 
2 
3 
4 
5 
6 

TABLE XIII. GREENHOUSE EXPERiiIENT, CARRINGTON LOAM, 
CLINTON COUNTY 

Treatment 
Check ········································· 
Manu.re ....................................... . 
Manure+lime ................................ . 
Manure+lime+rock phosphate ................ . 
Manure+ lime+acid phosphate ................. . 
Manure+ lime+coroplete commercial fertilizer ... . 

Wheat grain 
in grams 

7.27 
7.50 
8.75 
9.17 
7.77 
9.32 

Clover in 
grams 

6.0 
35 o 
67.0 
58.0 
63.5 
66.5 
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seems to be of less value than the acid phosphate or the rock phosphate and 
apparently one of the latter materials should be employed. 

FIELD EXPERIMENTS 

Field experiments have been laid out in Dubuque county only recently and 
hence no results from these tests are yet available for use. Data must be 
secured over a period of years before conclusions should be drawn from them. 
Results from these fields in Dubuque county will be published later in a sup­
plementary report. Field tests have been under way however in some other 
counties for seyeral years on soil types which occur in this county. The 
results of some of these experiments ,vill be discussed here as they are un­
doubtedly pretty definitely indicative of what may be expected on the san1e 
soils in this county. 

These field tests are all laid out on land which is representative of a par­
ticular soil type and the plots are 155'7" by 28' in size making them one-tenth 
of an acre. They are permanently located by the installation of corner stakes 
and all precautions are taken in the application of fertilizers and the harvest­
ing of crops that the results may be accurate. 

The fertilizing materials which are applied include limestone, rock phos­
phate, acid phosphate, and a complete commercial fertilizer either with manure 
or ,vith crop residues, the former representing the livestock system of farm­
ing and the latter the grain system. 1\Janure is applied at the rate of eight 
tons per acre once in a four-year rotation. Limestone is added in amounts 
sufficient to neutralize the acidity of the soil and supply two tons additional. 
Rock phosphate is used at the rate of 2,000 pounds per acre once in a four­
year rotation, acid phosphate at the rate of 200 pounds per acre annually and 
until 1923 a 2-8-2 complete commercial fertilizer was used at the rate of 300 
pounds per acre annually. The new standard 2-12-2 brand is now being em­
ployed at the rate of 267 pounds per acre annually, thus supplying the same 
amount of phosphorus as that contained in the 200 pounds of acid phos­
phate. 

On the grain system plots all of the crop residues are turned under in the 
soil. The second crop of clover is plowed under and sometimes the first 
crop is cut and allowed to remain on the land to be plowed under with the 
second. The corn stalks are cut with the disc or stalk cutter and plowed 
under. The straw from the small grains is all returned to the land, application 
being made at some convenient time. 

THE PRINCETON FIELD 

The field experiment in Scott county on the Princeton Field is on the Clin­
ton silt loam and the results of this experiment are given in table XIV. The 
addition of manure showed a large increase on the corn in 1920 and 1923 and 
on the clover in 1922, it also benefited the oats in 1921, but it had no large 
effect on the crops in 1918 and 1919. Lime ,vith manure increased the crop 
yields in every case showing beneficial effects not only on the clover but on 
corn, oats, and wheat. The phosphates with manure and lime proved of 
value in most cases. Increases were noted from both materials on the clover 
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T1\BLE XIV. FIELD EXPERIMENT, CLINTON SILT LOAM, SCOTT COUNTY. 
PRINCETON FIELD-SERIES I 

_, 
s:l< :< s:l< w< s:l < 

Plot .c 1-, 1-, 1-, Mi., .... i.. i.. 1-, i.. 

~~ 
0 Q) 0 <I) cd Q) ~UJ< 0 Q) 

No. Treatment C) C. t.) C. Oc. C) C. 
00 • • 0) • 0 • ..... :s:i O s:l i.. C':) • ..... is: ::, ,... ::, es1::S C'1 ::s es1-oa> C'1 ::s 
0) .0 O).Q 0) .0 c,,.Q O'> (.) .... i:i. a,.O ..... ..... ,-4 .... .... .... 

1 Check ................... , 40.7 I 69.3 
II 

61.8 

I 
27.7 1.41 54.0 

2 Manure ................. 37.4 67.6 68.3 28.4 1.93 63.2 
3 Manure+lime ........... -I 43 .0 I 68.2 I 70.6 32.1 2.13 70.2 
4 Manure+lime+rock phos- 1 

p hate .................. 47.4 67.8 73.5 31.9 2.25 72.5 
5 Manure+lime+acid phos-

phate .................. 45.2 64.0 70.8 35.1 2.29 73.2 
6 Manure+ lime+complete 

commercial fertilizer . . . 37.3 68.4 73.0 36.4 2.34 68.1 
7 Check . . . . . . . . . . . . . . . .... 31.7 57.0 67 .5 24.4 1.60 63.0 
8 Crop residues ............ 54.1 62.6 58.6 29.6 1.47 56.2 
9 Crop residues+ lime . . . . . 31.7 62.4 67.3 29.7 2.14 61.8 

10 Crop residues+lime+rock 
phosphate . . . . . . . . . . . .. 35.0 64.1 68.7 29.8 2.28 65.0 

11 Crop re~idues+lime+acid 
phosphate . . . . . . . . . .... 31.7 66.6 61.5 31.1 2.18 68.0 

12 Crop residues+lime+com-
plete commercial !erti-
llzer . . . . . . . . . . . . . . . ... 36.2 66.2 69.5 30.8 White 70.1 

13 Check ••••••••••• ♦ •• •• • •• 28.2 69.3 69.5 25.6 Mildew 68.6 

in 1922, on the corn in 1923 and on the wheat in 1918. The acid phosphate 
proved beneficial to the oats in 1921. The rock phosphate increased the corn 
yield in 1920. The acid phosphate seems slightly superior to the rock phos­
phate but the differences are not large enough to be distinctive. The com­
plete commercial fertilizer had slightly larger effects than the phosphates 
in four cases but showed less influence on the \vheat in 1918 and on the corn 
in 1923. The differences were too small in every case to ,varrant the use 
of the material. 

The crop residues showed increases in a fe,v instances the effect being 
noticed on the oats in 1921 and on the corn in 1923. Lime ,vith the residues 
gave large effects on the clover and on the corn in 1919, 1920 and 1923 but 
had little effect on the oats and none on the wheat. The phosphates ,vith the 
crop residues and lime brought about increases in crop yields in most cases, 
altbo no large effects were noted. The rock phosphate gave the largest 
effect on the corn in 1923, sho,ving gains also on the other crops. The acid 
phosphate increased the corn in l 919, the oats in 1921 and the corn in 1923 
to the greatest extent. The complete commercial fertilizers had slightly 
larger effects than the phosphates in several cases but the differences were 
not large enough to warrant the use of the more expensive material. 

It is apparent from the results of this experiment that the Clinton silt loam 
will.respond to applications of manure, lime and phosphates. Manure should 
be applied in liberal amounts, lime should be added to neutralize the acidity 
especially if legumes are to be grown and a phosphorus fertilizer should 
undoubtedly be employed. There are indications that acid phosphate ,vould 
be more profitable than the rock phosphate but further experimental results 
are necessary before definite conclusions can be drawn regarding the relative 
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TABLE XV. FIELD EXPERIMENT, TAl\fA SILT LOAM, BLACK HAWK COUNTY, 
HUDSON FIELD-SERIES II 

d r:n d d r:n d 

Plot 
... ... .... ... ...... ... ... ..., ... ... ... 
0 Cl) (d Cl) 0 Cl) 0 Cl) cd Cl) 0 Cl) 

)-TO, Treatment 
0 A Cl) 0 A Cl) 0 ::i. Cl) 0 0. Cl) 0 p. Cl) 0 A a> 
00 •M C> • i-.. 0 • i-.. rl .... C"1 • M M . ~ 
rl ::I (., rl ::I 0 C"1 ::I 0 C<I ::I 0 C<I ::, (., C<I ::I 0 
c,,,Oc.1 O'> .0 al 0) .0 al C) .0 c.l C> .0 c.l C> .0 c.l 
rl rl rl rl rl rl 

1 Check . . . . ............... 45.8 47.6 53.2 44.8 54.0 

2 Manure .................. 49.3 54.7 62.8 Cut 53.1 59.6 

3 Manure+lime ........... 54.4 59.2 67.4 and 59.6 65.2 

4 Manure+ lime+rock phos- put 
phate ................. 56.5 64.9 73.3 in 58.1 61.4 

5 Manure+lime+acid pbos- I I silo 
phate ................. 57.4 62.2 73.3 53.2 59.6 

6 Manure+lime+ complete 
commercial fertilizer ... 58.5 57.5 72.4 62.2 68.4 

7 Check ...... . ......... . .. 56.9 62.2 44.0 41.4 54.8 

8 Crop residues ........... 54.7 62.2 65.2 49.0 53.l 

9 Crop residues+lime . . . . . 57.9 64.6 71.3 62.4 66.7 

10 Crop residues+lime+rock 
phosphate . . . . . . . . . .... 62.8 58.1 74.9 59.6 65.7 

11 Crop residues+lime+acid 
phosphate . . . . . . . ... ... 55.6 55.8 74.9 64.4 62.8 

12 Crop residues+lime+ com-
plete commercial ferti-
lizer . . . . . . . . . . ........ 52.5 57.5 74.1 71.3 62.8 

13 Check . . . . . . . . . . . . . . . . ... 54.5 57.0 71.3 59.7 50.2 

value of these two materials. Apparently one of the phosphates would be 
preferable to a complete commercial fertilizer, as the latter will not give 
results which are sufficiently greater to warrant the higher cost of the 

material. 

THE HUDSON FIELD 

The results secured on the Tama silt loam on the Hudson Field in Black 
Hawk county are giYen in table XV. Crop yields have been secured on this 
field for five years. In the year 1921 no yields were recorded as the corn 
""as cut and put in the silo by the co-operator. Manure brought about a prof­
itable effect on all of the corn and oats crops on this field, the average in­
creases being quite definite in all cases. Lime ,vith manure gave further in­
cr eases, the gains being surprisingly distinct as corn and oats are not usually 
sensiti,·e to acidity in soils and the addition of lime often has little effect. 
Increases fr om the use of rock phosphate and acid phosphate were secured 
in 1918. 1919 and 1920, but these materials had little influence in 1922 and 
1923. In the years when beneficial effects were secured, there was little dif­
fer ence in the effect of the two materials and no choice bet,veen them could 
be considered as indicated. The complete commercial fertilizer sho"·ed a 
beneficial effect on the crops in all cases except on the oats in 1919. Bene­
ficial effects \\"ere Yery little if at all greater than those brought about by 
the phosphates and hence it would seem that the latter materials are more 

desirable for use. 
Crop r esidues sho,ved some effects on the corn in 1920 and on the oats in 

1922, but in general brought about no distinct influence. The addition of 
lime, as ,vas true in the case of the application of lime " ' ith manure gave 



DUBUQUE COUNTY SOILS 31 
I 

distinct increases in the crops each year, the largest effects being noted on 
the oats in 1922 and on the corn in 1923. The rock phosphate gave increases 
in two cases but in general had little effect. The acid phosphate likewise 
brought about increases in two instances, but the differences in crop yields 
\Vere small. The complete commercial fertilizer had no greater effect than 
the phosphates except in one case and then the difference was not large. 

These results indicate that the Tama silt loam will respond very definitely 
to the application of manure and this material should be applied in liberal 
amounts. Lime with manure is of large value, bringing about very definite 
increases even on corn and oats. The addition of a phosphate with lime and 
manure may proYe profitable and farmers should test the value of rock phos­
phate and acid phosphate to determine the need of phosphorus on their soils 
and also to learn which material should be employed. A complete commer­
cial fertilizer cannot be recommended in preference to a phosphate as the 
latter will apparently give larger economic returns. The use of lime under 
a grain system of farming with crop residues is very desirable and it seems 
possible that a phosphate fertilizer might be used under such conditions with 
profit. 

THE JESUP FIELD 

The results obtained on the Carrington loam on the Jesup field in Black 
Hawk county are given in table XVI. The application of manure to this 
soil gave increases in crop growth except in the case of the oats in 1918 and 
J 923. The application of lime along " 'ith the manure increased the crop 
yields in all cases except one. Rock phosphate and acid phosphate both 
proved of value on the corn in 1922 and on the oats in 1923, but the materials 

TABLE XVI. FIELD EXPERiiIE"NT, CARRINGTON LOAl\I, BLACI<: HA \\'K COUNTl?, 
JESUP FIELD-SERIES II 

en I.. ' 'O ~ i:: i:: I.. en 
..... I.. 1-, Q) S A ~ I.. I.. i..Q) ..... I.. 

Plot t'd Q) Q) P, .... t'd I.. P, 0 Q) 00. t'd Q) 

No. I Treatment 0 P, <I) > en J> 8 >, g;> en 0 0. ~ C) Q) 0 P,Q) 
00 • i.. O> 0 i:l h 0 ..C O i:l M • ;.... C'I • h Cf) • i.. ..-; ;:I() ..-;-oo N ~-o C'I ::I () C'I ::I () C'I ::I () 
O> ..0 C'd o, a ..... t'd 0>00 ..... O> ..0 C1l O> ..0 C1l O> ..0 C'd ..-; ..-; ..-; ..-; r-4 ..-; 

1 Check .................. · \ 71.9 1.17 0.50 58.7 51.4 31.7 
2 1\,lan ure .................. 71.6 2.08 0.85 72.8 65.6 29.4 
3 Manure+lime • • • • ♦ • • •••• 83.1 1.92 1.20 77.6 71.1 37.3 
4 Manure+lime+rock phos-

p hate ................. • 81.8 1.86 1.15 78.1 73.4 41.8 
5 Manure+lime+ acid phos-

phate . . . . . . . . . . . . . . ... 76.1 2.22 1.12 75.5 73.4 45.3 
6 Manure+ lime+ complete 

commercial fertilizer ... 77.2 2.80 1.25 78.7 77.6 44.2 
7 Check . . . . . . . . . . . . . . . . . . . I 60.8 1.38 0.47 54.0 53.7 34.0 
8 Crop residues . . . . . . ...... 64.0 1.36 0.52 56.5 56.0 38.3 
9 Crop residues+lime . . . . . . 64.9 1.15 0.42 46.4 52.0 36.3 

10 Crop residues+lime+ rock 
phosphate . . ........... 63.6 1.53 0.42 60.8 60.8 38.7 

11 Crop residues+lime+acid 
phosphate • • • • • • • • ••• ♦ • 62.5 1.53 0.60 67.6 62.6 3~.3 

12 Crop residues+lime+ com-
plete commercial fer ti-
lizer • • • • • • • • • •••••• ♦ •• 75.7 1.77 0.70 72.8 70.2 38.3 

13 Check . . . . . . . . . . . . . . . ... . 67.8 1.20 0.65 Go.2 55.4 34.0 
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did not show any large effect on the crops grown in the earlier years except 
the acid phosphate on the clover in 1919. The complete commercial fertilizer 
had no greater effect than the phosphates except on the cloYer in 1919, when 
this material sho,ved an increase greater than that brought about by the acid 
phosphate. 

There was very little evidence of value from the crop residues tho slight 
incr eases were noticed in most cases. Lime with the crop r esidues like­
wise had little influence. The phosphates both brought about distinct gains 
in cr op yields with all of the various cr ops except the oats in 1918. The acid 
phosphate seemed slightly superior to the r ock phosphate and there was 
very little di fference in the effect of the t ,vo materials. The complete com­
mercial fertilizer was slightly superior to the phosphates in sever al cas~s, 
the differences being particularly noticeable on the corn and clover . 

I t is appar ent fro m these r esults that manure is a very valuable fertilizer 
for use on this soil and the addition of lime is necessary when the soil is 
acid. P hosphate fer tilizer s may be very desir able for use as there are indica­
tions of value from the application of r ock phosphate or acid phosphate. A 
choice between the t wo materials cannot be made from the data at present 
available. The complete commer cial fer tilizer apparently is not any more 
valuable than acid phosphate, and hence cannot be r ecommended as any 
more desirable for use. 

THE WAVERLY FIELD 

The results obtained on the Carrington loam on the Waverly field No. I , 
Series I in Bremer county are given in table XVII. The application of 
manure increased the yields of all of the crops grown on this soil except the 

TABLE XVII. FIELD EXPERIMENT, CARRINGTON LOAl\1, BREMER COUNTY, 
WAVERLY FIELD-NO. I SERIES I 

2 1-, 
1-, d .!S 1-, 

d <fl 
1-, Q) 

1-, 1-, 1-, 1-, ..., 1-, 

Plot ell Q) 0 Q) ~ Q) 0 Q) ~ Q) 

0 °' 
Q) A 

C) A<%> QA C) A OA 
No. Treatment Q) > <l) Q) Q) Q) Q) 

I 
<X> • ;... a, O d s.. 0 • 1-, .-4 • 1-, C'I • 1-, M • S.. 
..... ::, c.> ,..-( - 0 0 C"I ::, c.> C"I ::, (.) C"I ::, c.> C"I ::, c.> 
a, ,O ~ a,C)....,ell a,,O ~ C7) .c ell C).C ~ c:,, ,0 c;l 

I .-4 ,....; .-4 .-4 .-4 ,....; 

1 Check .................. · 1 46.6 1.40 85.3 36.8 54.9 32.8 
2 l\1anure ................. 57.2 1.84 89.0 38.9 57.6 31.7 
3 Manure+Iime .......... · 1 49.1 2.02 87.8 35.4 60.5 29.4 
4 Manure+lime+rock phos-

p hate ................. 67.0 2.10 94.0 46.5 64.1 34.0 
5 Manure+lime+~cid phos-

phate ................. 62.5 3.10 101.5 45.2 74.9 37.3 
6 Manure+lime+complete 

commercial fertilizer ... 58.5 2.84 94.2 40.7 81.0 38.3 
7 Check ...... ............. 50.4 1.48 83.8 33.5 61.1 34.0 
8 Crop residues ............ 52.6 1.90 81.6 35.3 60.8 27 .2 
9 Crop residues+llme •••• ♦ 57.2 1.94 96.3 42.4 73.6 30.6 

10 Crop residues+Jime+rock 
phosphate ············· 60.7 2.32 97.8 48.6 70.6 36.3 

11 Crop residues+lime+acld 
phosphate . . . . ......... 56.8 2.52 101.0 37.7 64.5 29.4 

12 Crop residues + lime+com-
plete commercial ferti• 
llzer .................. 48.1 2.68 104.5 45.8 78.1 35.2 

13 Check ..... .. ............ 48.9 1.56 I 84.3 34.7 59.2 31.7 
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oats in 1923, increases being very pronounced in most cases. The application 
of lime along with manure proved of value in several cases, the increases be­
ing particularly noticeable on the clover. Rock phosphate and acid phosphate 
proved of distinct value in all cases on this soil, the acid phosphate showing 
up very much better than the rock phosphate in all cases but one. In fact 
increases brought about from the use of acid phosphate on this soil are very 
large. The complete commercial fertilizer was less beneficial than the acid 
phosphate in all cases but one and hence could not be considered as desirable 
for general use. 

Crop residues had little effect on the yields on this soil. The addition of 
lime brought about quite large increases in all cases even on the corn and small 
grains. Again the addition of rock phosphate and acid phosphate proved 
of value, large increases being brought about in several cases. The com­
plete comroel'cial fertilizer had somewhat greater effects than the acid phos­
phate ,vith most of the crops but the differences were not very large. This 
material could not be considered as any more desirable for use than the acid 
phosphate. 

These results very largely confirm those secured on the Jesup field, in­
dicating the value of manure and lime on this soil and suggesting the pos­
sibility of large crop increases resulting from the application of either rock 
phosphate or acid phosphate, the latter material apparently being somewhat 
preferable for use. The complete commercial fertilizer seems less desirable 
than the acid phosphate. 

AVERAGE RESULTS ON THE TAMA SILT LOAM 

Average results secured from all of the field experiments in the state on the 
Tama silt loam are given in table XVIII. Manure brought about increases 

TABLE XVIII. TAMA SILT LOA11. AVERAGE CROP YIELDS AND INCREASES 
DUE TO FERTILIZER TREATMENT. IOWA EXPERIJ.\ilENT FIELDS 

Corn• Oats• 

Treatment 

<I) s <I) <I) s <I) ... 0 ... ... 0 ... 
C) ... ...., C) C) ... ...., C) 

cd ...,. A cd c,:! ....,. A cd 

... <I) <I) s... 
s... <I) <I) ... 

<I) rn S <I) <I) rn S <I) 

A cd...., A A cd...., A 
<I) c,:! <I) c,:! 
1-, <I) • s... <I) • 

::, C.) 1--, :::s :::s C) ... :::s 
i:Q 

A ...., .C 
p:) 

A ...., .c ,_. ,_. 

Check ........................................... . 63.3 .... 46.0 . ... 
Manure ......................................... . 69.6 6.3 49.4 3.4 
Manure+lime ......................... .......... . 
Manure+lime+rock phosphate ................... . 
Manure+ llme+acid phosphate .... ............... . 

71.8 8.5 66.3 10.3 
77.7 14.4 68.6 12.6 
75.3 12.0 66.7 10.7 

Manure+ lime+complete commercial fertilizer .. ... . 73.7 10.4 62.9 16.9 
Crop residues ................................... . 69.7 6.4 47.0 1.0 
Crop residues+llme ............................. . 
Crop residues+llme+rock phosphate ............. . 
Crop residues+ lime+acid phosphate .............. . 

71.8 8.5 67 .9 11.9 
74.4 11.1 68.9 12.9 
75.7 12.4 63.3 I 17.3 

Crop residues+ llme+complete commercial fertilizer 72.7 9.4 68.0 I 22.0 

*The corn yielns are the averages of 3 years results on 2 fields. The oats yields are 
the averages of 2 years results on 2 fields. 
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1n both corn and oats. Lime \Vith manure had large effect on both of these 
crops. Rock phosphate and acid phosphate produced large increases, the dif­
ferences between the effect of the two materials being rather slight but some­
what in favor of the rock phosphate. The complete commercial fertilizer 
had less effect than the phosphates on corn but proved some,vhat better on 
the oats. Crop residues had very little effect on the ,arious crops but lime 
again gave distinct increases in both crops. Phosphates gave increases in 
both cases, the acid phosphate sho,ving up somewhat better than the rock 
phosphate. The complete commercial fertilizer again gave less effect than 
the phosphates on the corn but had greater effect on the oats. 

The results as a whole indicate the value of lime, manure and phosphorus 
on the Tama silt loam. With crop residues the acid phosphate seems to be 
better than the rock phosphate while in the presence of manure the rock 
phosphate seems to give quite satisfactory. r esults both on the corn and on 
the oats. The complete commercial fertilizer had less effect than the phos­
phates on the corn but gave greater increases on the oats but they ,-vere not 
large enough in any case to make the use of this material more profitable 
than the acid phosphate. The testing of phosphate fertilizers on this soil is 
very desirable. 

A VERA GE RESULTS ON THE CARRINGTO:N" LOA:\1 

Average yields secured on all of the experiment fields on the Carrington 
loam are given in table XTX. 'T'he application of manure to this soil brought 
about large increases in the corn, oats and clover. Lime ,vith manure proved 
of value on these three crops sho"ing quite as large effects on the corn and 

TABLE XIX. CARRINGTON LOAM. AVERAGE CROP YIELDS AND INCREASE 
DUE TO FERTILIZER TREATMENT. IOWA EXPERil\lENT FIELDS 

Corn• Oats* Clover• 

'O (I) (I) 'O 0 Cl) 'O (I) (I) 

Q) :.. :.. :.. Q):.. ... ... - :.. ;... 
..... C) 0 +-' C) ..... C) 0 +-' C) 

Q) C) 1-, C) 
..... c'd 0 +-' c'd 

Treatment 
;,,-. ell ...,. A c'd I>, C\I ...,. A C\I I>, ""'i:l 
(I) ;... (I) (I) ... (I) I-, Cl) (I) I-, :.. 

Cl) Q) 1ii Q) (I) 
bl) (I) rn E Q) bl) (I) 1/J s Q) bl)P. ~ .§ p. cd p. C\I +-' p. c'd p. cl! +-' p. 

c'dl/J ;... (I) cl! 1-, • (I) C\I (I) c'd rn 
Q) • ~ Q) • (I) ::, ;... (I) • ... i:::: ;... (I) i:::: 
> ::, C) ;... ::, (.) :.. ::, Q) 0 (.) :.. 0 < ,.0 s:: .... .0 :> .0 s:: .... .0 >+-' i:l +-' +-' 

H < H < H 

Check ........................ -1 51.9 .... I 43.6 I . ... I 1.26 I . ... 
Manure ....................... - I 58.8 6.9 49.6 6.0 1.38 0.13 
Manure+Iime . . . . . . . . . . . . . . .... 62.6 10.7 53.0 9.4 1.57 0.32 
Manure+lime+rock phosphate ... 66.0 14.1 62.3 18.7 1.97 0.72 
Manure+Iime+acid phosphate .. · 1 66.3 14.4 60.8 17.2 2.27 1.02 
Manure+ lime+complete commer- I 

I cial fertilizer ................ · I 66.8 14.9 62.4 18.8 2.29 1.04 
Crop residues .................. 54.7 2.8 47.3 3.7 1.37 0.1? 
Crop residues+lime ............. 67.5 5.6 49.3 6.7 1.41 0.16 
Crop residues+lime+rock phos- I I 

phate . . . . . . . . . . . . . . . . . . . . . ... 61.8 9.9 51.2 7.6 1.80 0.56 
Crop residues+lime+acid phos-

phate . . . . . . . . . . . . . . . . . . . . . . .. 62.4 10.5 
Crop residues+ lime+complete 

52.7 9.1 1.94 0.69 

comn1ercial fertilizer ........ . 64.2 12.3 68.2 14.6 2.02 0.77 

•corn yields averaged from 20 crops on 10 fields, oats from 9 crops on 5 fields and 
-clover from 15 crops on 9 fields. 
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small grain as on the clover. The application of rock phosphate and acid 
phosphate proved of profit on the various crops, the results being very similar 
on corn and oats but the acid phosphate showed up much better on the clover. 
The complete commercial fertilizer gave results very much the same as those 
produced by the phosphates on the corn and oats and the same as t he results 
with the acid phosphate on t he clover . Crop residues gave slight increases 
and the use of lime along with the residues proved of distinct value. The 
two phosphates increased the crop yields, the acid phosphate showing up 
better than the rock in e\'ery case. The complete commer cial fer tilizer 
brought about increases ,vhich ,vere somewhat larger than those occasioned 
by the acid phosphate. 

On this soil the addition of manure is evidently very desirable and lime 
should be employed to remedy the acid conditions. The application of phos­
phorus fer tilizers will undoubtely prove of profit and tests of rock phosphate 
and acid phosphate ar e very desirable. The complete commercial fertilizer 
does not seem to be of any greater value than the phosphates when applied 
with manure and lime. I n the grain system of farming ,vhen the fertilizer 
is applied with cr op residues and lime, acid phosphate seems distinctly superior 
to the rock phosphate and the complete commercial fertilizer gave better 
r esults than acid phosphate. The differences are considerable and it may be 
that under the grain system of farming a complete fer tilizer might prove of 
large value. Tests on individual farms are recommended. 

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

FIELD EXPERIMENTS 

The fertilizer needs of the soils of Dubuque county are indicated by the 
laboratory, greenhouse and field experiments which have just been discussed. 
While the field experiments described were not located in this county, the 
soil types are the same as those appearing in Dubuque county and hence the 
results may be considered to indicate quite definitely the needs of Dubuque 
county soils. The experiments which have been started in Dubuque county 
have not yet been under way for a long enough time so that conclusions can 
be drawn from them. The regults of these tests ,vill be published later in a 
supplementary report. 

The results secured in these adjacent counties very largely confirm the 
conclusions from the laboratory and greenhouse tests and they are also sup­
por ted by much practical experience, hence the suggestions which are offered 
here may be considered as based on considerable experimental ,vork and 
practical experience. No treatments are recommended which have not proYen 
of Yalue. It is suggested in some cases that tests be carried out on individual 
farms and it may be said that such tests may be readily carried out by any 
farmer . l\1any ar e already conducting similar tests on their farms and are 
securing results of large value to themselves and of general interest to 
farmers on the same types. The Soils Section of Iowa Agricultural Experi-
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ment Station will aid any who may wish to test the needs of their own soils 
and directions which may be followed in carrying out such tests are given 
in Circular 8~ of the Experiment Station. 

LIMING 
The soils of Dubuque county are all acid in reaction in the surface and 

practically all are acid in the lo,ver soil layers as well. Hence there is need 
for the application of lime to practically all of the soils in the county. Gen­
eral farm crops and particularly legumes such as red clover and alfalfa grow 
best in the presence of lime. The legumes will make a very unsatisfactory 
growth when the soil is acid but corn and the small grains are not particularly 
sensitive to acidity. The addition of lime to acid soils will, ho,vever, fre­
quently give considerable increases in the yields of these crops. Large gains 
are practically always secured when lime is applied on acid soils for legumes. 

The addition of lime to soils proves of -value because of the improvement 
in the physical, chemical and bacterial conditions. It is of importance chiefly 
because it neutralizes the acid conditions in the soil which may be quite in­
jurious to legume growth. It also supplies the plant food constituent, calcium, 
which may be deficient and \vhich is required in considerable amounts for 
such crops as alfalfa. The physical conditions of both heavy and light soils 
are improved by liming as it opens up tight, impervious soils, introducing 
air making them less cold and moist and in a generally better condition for 
the production of available plant food. J..1ight sandy soils are improved by 
liming because it cements the particles together, makes the soils less open 
and porous and better able to retain moisture and plant food. All the de­
sirable bacterial activities in soils are stimulated by additions of lime. There 
is greater decomposition of organic matter and consequently a greater pro­
duction of nitrates and all other necessary plant food constituents in an avail­
able form. There may be greater :fixation of free nitrogen from the air in 
the soil both by the free living microorganisms and by those living in associa­
tion with the legumes. Hence the use of lime may aid in the maintenance 
of the total nitrogen content of the soil. In some instances the application 
of lime may be of value on acid soils because of the effect on the chemical, 
or the bacterial or the physical conditions, but in general the increases ,vhich 
are obtained in crop yields may be attributed to the effect on all conditions 
together. 

The necessity for applying lime to the soils of Dubuque county is indicated 
by the lime requirement tests reported in the analyses of the soils, but there 
is evidence of large effects of lime on crop yields which support the indica­
tions from the analytical data. The greenhouse tests and the field experi­
ments discussed earlier in this report sho,v ,vhat benefits may result from 
the use of lime. 11uch farm experience also confirms the importance of the 
practice and liming is largely coming to be considered a fundamental soil 
treatment on every farm if the best growth of crops, particularly legumes, is 
to be secured and the soils are to be kept permanently productive. 

There is considerable variation in the amount of lime needed on different 
soils, and wide variations will also frequently occur in soils of the same 
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type in different fields. The only way to determine the actual amount of 
lime whieh should be used on any particular soil is to test the need of that 
soil. Samples should be taken from eYery field and tested separately i£ the 
proper amount of lime is to be applied. The average results given in the 
tables should be consider ed merely indicative of the needs of the individual 
soil type. Lime should be applied on the basis of these analyses but only 
after the soils have been tested. Farmers may test their own soils and deter­
mine ho,v much lime is needed on the particular area but it will probably be 
more satisfactory for them to send a small sample to the Soils Section of the 
I owa Agricultural Experiment Station and have it tested free of charge. 
Then they may be confident that they are applying the proper amount of 
lime to secure the best results. 

One addition of lime to a soil will not be adequate to keep up the supply 
indefinitely as lime is removed from soils rather rapidly thru leaching and 
utilization by crops. I t is considered desirable that the soil be tested at 
least once in a four-year rotation and that lime be applied as needed. The 
best results are secured when the lime is applied just preceding the legume 
crop of the rotation. The other crops of the rotation are also benefited but 
to a small extent. 

It is urged that farmers of Dubuque county have their soils tested now for 
lime needs and that they apply the amount shown to be necessary by the 
test!. 'rhey should also plan on making tests at regular intervals in the 
future and keep up the supply of lime by regular additions. In this way they 
may insure the best growth of leguminous crops and may keep their soils 
permanently fertile. Further information regarding the use of lime· on the 
soil and other points in connection with liming are given in Extension Bulle­
tin 105 of the Iowa State College. 

MANURING 

The supply of organic matter is not particularly large in any of the soils 
of Dubuque county. In most of the types the supply is rather low. The Clin­
ton silt loam £or example, the most extensive type in the county is rather poor­
ly supplied. The Tama silt loam is not very rich in this constituent, the Car­
rington loam Uke,vise is rather poorly supplied and many of the minor soil 
types, particularly those more sandy in texture are rather lacking in organic 
matter content. The bottomland soils are of course, better supplied than the 
upland types but the amounts even in these soils are not extremely large. Ou 
the terraces, the sandy soils are lo"' in organic matter while the heavier types 
are better supplied. It is apparent that the supply of organic matter should 
be increased in many of the soils in the county and in all cases it is very im­
portant that proper treatments be follo,ved to maintain the supply of this 
material. 

Farm manure is the most important fertilizer for supplying organic mat­
ter to the soil. It is also the most commonly employed. I ts effects in increas 
ing crop yields are very noticeable, in fact it brings about the large~t in­
crease in crop yields of any fertilizer which can be employed. On the lighter 
colored coarse textured soils the effects of the manure are particularly e-vi-
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denced. On the heavier types, ho,Yever, small additions of manure haYe bene­
ficial effects and on these soils as ,vell as on those more in need of organic 
matter the use of farm manure is Yery desirable if the soils are to be kept 
in the best condition for crop growth. 

The Yalue of farm manure is due to its effect on the chemical, physical 
and bacterial conditions in the soil. It contains a large part of the essential 
plant food constituents ,vhich haYe been removed from the soil by the crops 
gro,vn and used for seed. I-Ience it actually lengthens the life of the soil 
by returning large amounts of these important plant food constituents 
,vhich are apt to become deficient in the soil. The importance of manure 
in permanent agriculture is therefore apparent. The organic matter present 
in the manure improves the soil conditions chemically and physically. I t 
makes light open soils more retenti-ve of 1noisture and plant food. I t opens 
up impervious heavy soils and brings about better air and moisture condi­
tions and hence a better production of available plant food. Bacterial con­
ditions in the soil are much modified by manuring because of the large num­
bers of bacteria supplied in the manure and also because of the stimulation 
in the action of the bacteria already present in the soil. Bacteria are respon­
sible for the production of available plant food in soils and an increase in 
most of the organisms and their action ,vill lead naturally to a larger supply 
of available plant food for crop gro,Yth. 

'l'hc influence of manure on crop yields is frequently not appreciated and 
care is not taken to secure the largest effects from this material. Some­
times it is stored in loose piles exposed to the ,veatber and n1uch of the Yalu­
able constituents allo,Yed to ,vash a"·ay in the drainage ,vater. Often as much 
as 70 to 90 percent of the most Yaluable portion of the manure is thus lost 
before it is applied to the soil. "\"\""hen this occurs the effects of the n1auure 
on crop yields will be largel~· reduced. It should be e1nphasized that losses 
from n1anure thru improper storage mran an actual money loss to the farn1er 
because of the reduced effects of the manure on crop gro,,th. It is Yery im­
portant that proper precautions be taken in storing manure in order to 
prrYrut losses if it is to proYe of thr large. t Yalue. Occasionally it is possible 
to spread the manure on the land as rapidly as it is produced and " ·hen this 
is the cai:-e there is the least opportunity for losses to occur. IIo,YeYcr, it is 
not al,vays practicable to handle the manure in this way and generally it 
n1ust be stored. Various methods of storing the manure ha,;-e been suggested 
as desirable but conditions are so variable that no one 1nethod can be rec­
omn1rndcd for all circu1nstances. Sometimes coYered yards are used. Pits 
n1ay be employed. Composting is sometimes practiced. There are other 
methods ,vhich are desirable under certain conditions but in general it may 
be said that any method ,vill be satisfactory if the manure is kept moist and 
c•on1part ancl ,vell protet'ted frorn the ,veather. EYen " ·hen most earefnlly 
i:-torrcl, 1nannrr undergoes losses but ,vhen these are kept at a n1inimun1 as 
1nuch as 73 percent of the value oE the manure may be returned to the land. 

The usual application of manure is about 8 to 10 tons per arre once in a 
four-year rotation. I t is rarely economical or desirable to appl)' larger 
amounts than thjs for general farm crops. Experin1euts have indicated that 
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about eight tons usually gives the largest crop effects per ton of manure. 
On soils which are particularly deficient in organic matter, ho\vever, larger 
applications may son1etimes be made ,vith profit. But it is rarely desirable 
to go above an application of 16 to 20 tons except \vhere truck crops ar e 
gro,vn. On the average livestock farm there is rarely sufficient manure to 
provide for eYen the usual 8 ton application to all of the land on the 
farm once every four years. Hence if larger applications are made on some 
areas on the farm other lands must remain untreated and ,vill gradually de­
cease in productivity. It seems best to distribute the manure produced rather 
evenly over the farm, thus securing the beneficial effects on all of the land, 
supplementing the applicatious as necessary by the use of other materials 
supplying organic matter, among ,vhich leguminous green manures are the 
most important. 

The beneficial effects of manure on the soils of Dubuque county have been 
indicated in the gr eenhouse and field experiments and the experience of many 
farmers confirm these observations. Farm manure is certainly the most prof­
itable fertilizing material which can be used on the soils of this county and 
far mers should see to it that all of the manure produced is carefully stored 
and uniformly distributed over their lancl. It should serve as the basic soil 
treatment and other fertilizers should be used in adclition to farm manure. 
They will not give the best effects if the organic matter supply of the soil is 
low. 

GREEX l\'.CANURING 

As has been suggested aboYe the production of manure may uot be ade­
quate to supply the needs of all of the soils on livestock farms and some 
other material supplying organic matter ,Yill be needed. On grain farms 
some other forms of organic matter must be utilized. In both cases the use 
of legume crops as green manures is ver y desirable. Non-legumes may some­
times be employed as green manures but in general they are less desirable. 
Legumes, ,vhen "·ell inoculated, have the ability of utilizing the nitrogen of 
the atmosphere, hence ,vhen they are turned under in the soil as green manures 
they add considerable amounts of nitrogen to the soil along ,vith organic 
matter. This giYes them a double value. :Kon-legumes on the other hand 
lvhile they add organic matter do not increase the nitrogen supply. rrhere are 
many legumes ,vhich may be utilized as green manures and some may be 
chosen which will give satisfactory results under almost any climatic, soil, 
or rotation conditions. 

Green manuring may be a very desirable practice on many of the soils 
in Dubuque county. I t is absolutely necessary on grain farms and may give 
very desirable effects on livestock farms to supplement the use of farm 
manure. I t is a practice, however, which should never be follo,ved blindly or 
carelessly as it may lead to undesirable effects. If the soil is too dry, a heavy 
green crop turned under may prove injurious to subsequent crops becauc::f' of 
the interference ,vith moisture conditions. '\'"\Then properly practiced, how­
ever, green manuring proves most profitable. Occasionally a portion of the 
clover crop is turned under and "'hen this is the case there is a partial green 
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manuring effect. Sometimes the first crop is cut and the second plowed 
under. Sometimes the seed only of the legume is removed and the remainder 
of the crop turned under in the soil. Ver y large gr een manuring effects may 
thus be secured. I t seems quite desir able that the practice of green manur­
ing at least partial gr een manuring be practiced quite generally in Dub uque 
county, and beneficial effects of the practice will be evidenced on general 
far m cr ops. I t will also per mit the soils to be kept well supplied with organic 
matter and nitrogen indefinitely. Advice regarding green manuring under 
special conditions will be given by the Soils Section upon request. 

The proper utilization of crop residues aids mater ially in maintaining the 
supply of organic matter in the soH, and there is also some value from these 
materials because of the plant food constituents which they contain. When 
they are burned or otherwise destroyed, as is so often the case, there is an 
actual waste of a Yaluable source of fertility. On livestock farms the residues 
should be used for feed or bedding and returned to the soil with the manure. 
On grain farms they may be applied directly or the straw may be allowed to 
decompose partially before being plowed under. The proper use of all 
crop residues is very necessary on grain farms but is also important on live­
stock farms in order to aid in maintaining the supply of organic matter and 
other plant food constituents. 

THE USE OF COMMERCIAL FERTILIZERS 

'l'he soils of Dubuque county are rather poorly supplied with phosphor us, 
the amounts present as indicated by the analyses discussed earlier in this re­
port being r ather low. The bottomland soils are somewhat better supplied 
than the upland types but even on these soils the content of phosphorus is in­
adequate for any long period of time. I t seems quite evident that phos­
phorus fertilizers will be needed on these soils at a very early date even if they 
do not pro-ve of value at the present time. Ther e is question ho,vever, 
whether the soils are not lacking in a-vailable phosphorus no,v. \\..,.hen the 
supply of a constituent becomes as low as is the case with phosphorus i:n 
some of the soils in this county, the production of the element in an avail­
able form is very much more rapidly reduced and hence in the soils of this 
county it seems quite likely that ther e is an inadequate production of avail­
able phosphorus to supply the needs of crops. Even where there is a large 
amount of phosphorus present there is no assurance that there will be a large 
production of the element in an available form and hence even on soil which 
seems to be better supplied with phosphorus the application of a soluble phos­
phate may prove of considerable value. 

Phosphorus fertilizers may therefore be considered as absolutely necessary 
for use in Dubuque county at some future time and regularly if the soils are 
to be kept productive. Furthermore, fertilizers supplying the element in an 
available form may be very desirable for use at the present time and in fact 
the results of the greenhouse and :field tests, discussed earlier in this r eport. 
indicate that profitable effects may be secured from the use of certain phos­
phate fertilizers at the present time. Definite conclusions cannot be drawn 
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yet but the r esults do indicate the desirability of testing the value of phos­
phates on the soils of this county. 

Acid phosphate and rock phosphate are the two phosphorus fertilizers which 
are most generally used on soils to supply phosphorus. Acid phosphate con­
tains the element in an immediately available form. It is applied at the rate 
of 150 to 200 pounds per acre annually. The r ock phosphate on the other 
hand contains the element in a very slowly available form and it is used at 
the rate of 2,000 pounds per acr e once in a four-year rotation. The rock phos­
phate, however, is much less costly than the acid phosphate. The r elative 
value of the two materials depends, therefore, upon the amount of crop in­
crease secured and upon the cost of the application. The field tests which 
are now under way include both these fertilizers and later it is hoped that 
definite conclusions regarding their relative value may be reported. For the 
present it can merely be said that the results seem to vary under different 
conditions, the acid phospliate usually proving slightly superior but not in 
all cases. 

Farmers are urged to test both materials on their own soils and thus deter­
mine for their own particular conditions which should be employed. It is 
comparatively easy to carry out tests on the farm and directions are given 
in Circular 82 of the I owa Agricultural Experiment Station ,vhich may be 
followed in laying out simple field experiments. It should be emphasized 
that r esults thus far secured indicate clearly a need for phosphorus on 
Dubuque county soils and it seems quite likely that profitable r esults may be 
secur ed thru the use of phosphate on these soils. 

The nitrogen content of many of the soils in Dubuque county is rather 
low and only in one or two cases is there any large supply of this constituent. 
The need of supplying nitrogen to the soils in this county regularly is evident, 
and the importance of increasing the amount of nitrogen in some of the 
soils at the present time is likewise evident. 

Nitrogen gradually disappears from soils thru leaching and thru utilization 
by crops and some nitrogenous fertilizer must be applied if these losses are 
to be replaced and the supply of nitrogen maintained. \Vhen farm manure is 
carefully stored and applied to the land it adds considerable amounts of 
nitrogen and may thus serve to build up and maintain the amount of this 
constituent in the soil. But farm manure alone will not keep up the supply 
of nitrogen. An ordinary application will return only a portion of the 
nitrogen ,vhich has disappeared from the soil and some other nitrogenous 
fertilizer must be employed. 

The use of legume crops as green manures is the most desirable means of 
supplying nitrogen to the soil. \\then the legumes are inoculated, they take 
a large part of their nitrogen from the air and hence they may serve as 
nitrogenous fertilizers. If they are not inoculated this utilization of nitrogen 
will not occur and the legume ,vill deplete the supply in the soil just like other 
crops. If the legume is utilized for hay it will not serve as a nitrogenous 
fertilizer and the soil will not gain in nitrogen, but if part of the crop is 
removed there may be some nitrogen added to the soil. If only the seed is 
harvested the legume has a considerable effect in supplying nitrogen, but the 
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large-,t value of the practice from the standpoint of supplying nitrogen can 
only be secured ,Yhen the entire crop, thoroly inoculated, is plowed under. 
By the u. e of legumes in this ""ay commercial nitrogenous fertilizers ,vill not 
be necessary. They cannot generally be recommended for use in t his county, 
a-. legu1ninous green manures are much more profitable. Possibly they may 
be used in ..,1nall amounts as top dressings but for general farm crops they do 
not see1n necessary. There is no objection to the use of commercial nitrogen 
carrier-s if tests sho,v them to be of value but they should not be employed 
until such tests have been carried out. 

The oils of I o"·a have been shoYvn by many analyses to be quite generally 
,vell supplied ,vith potassium. In Dubuque county therefore it see1ns hardly 
likely that potassium fertilizers would pro,e of profit on general farm crops. 
If thr supply of organic matter is kept up and the physical condition of the 
soil i.., satisfactory there should be sufficient potassium changed into an avail­
able form to keep crops "·ell supplied. There may be ca-ses in which a small 
applic•a1 ion of an available potassium fertilizer such as the muriate or the 
">ulphate rnight be of value to supply a deficiency in available pota::,sium. 
But in g<'neral these materials "·ould probably not prove profitable. Small 
applirat1ons of thr<:..e potassium fertilizers as top dressings may sometin1es be 
desirable but they cannot be generally recommended. In any eYent potassium 
should not be applied to the soils in this county until te ts have been carried 
out to detcrn1i11c the Yalue of the particular fertilizer. If profitable results 
are ~ecnred then the n1aterial may be applied to the soil with the assurance 
of dL'..,1rahle effects on crop yields. 

The use of con1plete commercial fertilizers on Dubuque county oils can not 
he g11 nPral1y recon11nendrcl at the present ti1ne. The pota.;;sium supply should 
be adequate for many years and the nitrogen content 1nay be kept up 1nore 
satisfaC'torily by the use of legumes as green manures. The deficiency in 
phosphorus 1nay be supplied by the application of acid phosphate and rock 
phosphate. Tests "·hich haYe been reported earlier indicate some increases 
in crop yields from the use of complete commercial fertilizers but in general 
arid phosphate has proYen quite as satisfactory and hence more profitable for 
use. The complete fertilizers are more expensi, e than the phosphates and 
rnust therefore bring about very much larger effects on crop yields if they are 
to be as profitable. rrhe indications at present are that the phosphates are 
more desirable for use. rrhere may be cases ho"·eyer "·here the co1nplete 
brancls "·oulcl give better effects. .,\ny "'ho are interested may readily test 
the rclatiYP effect of a complete fertilizer in comparison "·ith acid phosphate 
and clctern1ine the relatiYe Yalue of the t"·o 1naterials for their ov,•n conditions. 
If profitable results are secured from the use of complete fertilizers there is 
no objection to applying them. "\\7 here truck crops are gro,vn complete 
fertilizers may often be used "' ith profit. For such crops specially prepared 
brancls may be employed ,vith profit. 

DRAINAGE 

The soils of Dnbuquc count.'· are in general quite adequately drained. The 
extensi,c natural drainage s~·stem of the county is sho"·n in the drainag-e 1nap 
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given earlier in this report. There are small areas scattered thruout the 
county, however where drainage is poor and in these areas, tiling is very 
desirable. Several of the terrace and bottomland soils are poorly drained, 
the latter of course being subject to overflow. If the best crops are to be 
secured wet land must be thoroly drained. This is the first treatment needed 
and other treatments mav be of little value unless the land has been tiled . 

• 

The laying of tile in some areas in Dubuque county is very desirable and would 
undoubtedly bring about profitable effects. The installation of tile may mean 
a rather considerable expense but the increased crop yields secured always 
more than warrant the outlay. Care should be taken on many of the soils 
in Dubuque county that adequate drainage is proYided. 

THE ROTATION OF CROPS 

The continuous gro-\vth of any one crop very rapidly reduces the fertility 
of the soil and it has been found by experiments and farm experience that a 
rotation of crops prevents such a rapid reduction in fertility. Frequently an 
attempt is made to grow the same crop every year because of the value of 
the crop, but this is always disastrous. Even when crops with less money 
value are used in the rotation the income secured over a period of years will 
be greater where the rotation is practiced than where the same crop is grown 
constantly. 

Some r otation should always be selected and follo,ved on every soil if the 
land is to be kept permanently productive. 1o particular rotation can be 
suggested for use under all conditions in Dubuque county and no special 
studies have been made of rotations but from among the rotations suggested 
below some one may be chosen which should be satisfactory for almost any 
conditions. In fact almost any rotation may be selected provjded it contains 
a legume crop and the money crop. The following are suggested rotations for 
use in the state. 

1. SIX-YEAR ROTATION 

First year -Corn. 
Second year-Corn. 
Third year - Wheat or oats (with clover, or clover and grass). 
Fourth year-Clover, or clover and grass. 
Fifth year - Wheat (with clover), or grass and clover. 
Sixth year -Clover, or clover and grass. 

This rotation may be reduced to a five-year rotation by cutting out either the second or 
sixth year and to a four-year rotation by omitting the fifth and s ixth years. 

2. FOUR OR FIVE-YEAR ROTATION 

First year -Corn. 
Second- year-Corn. 
Third year -Wheat or oats (,vith clover or with clover and timothy). 
Fo1irth year-Clover. (If timothy ·was seeded with the clover the preceding year, the 

rotation may be extended to five years. The last crop will consist 
principally of timothy.) 

3. FOUR-YEAR ROTATION WITI-I ALFALFA 

First year -Corn. 
Second year-Oats. 
Third, year -Clover. 
Fo1trth year-Wbeat. 
Fifth year -Alfalfa. (The crop may remain on the land five years. This field should 

then be used for the four-ye,r rotation outlined above and the alfalfa 
shifted to one of the fields which previously was in the four-year system. ) 
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4. FOUR-YEAR ROTATIONS 
First year -Wheat (with clover). 
Serona year-Corn. 
Third year -Oats (with clover). 
Fo1,rth year-Clover. 

First year -Corn. 
Serond yea7'--Wbeat or oats (with clover). 
Third year -Clover. 
Fourth year-Wheat (with clover). 

First year -Wheat (with clover). 
Second year-Clover. 
Third year --Corn. 
Fourth year-Oats (with clover). 

5. THREE-YEAR ROT A TIO NS 
FirNt year -Corn. 
Sr>r·on<l yPar-Oats or wheat (with clover seeded in the grain). 
Third. year -Clover. (In grain farming, only the grain and clover seed should be sold; 

most of the crop residues such as corn stover and straw should be 
,plowed under. T he clover may be clipped and left on the land to be 
returned to the soil and only the seed taken from the second crop.) 

First year -Corn. 
SPr'n11<t 11ca r-Oa ts or wheat ( with clover). 
Third year -Clover. 

First year -Wheat ( with clover). 
Second year--Corn. 
Third year -Cowpeas or soybeans. 

THE PREVENTION OF EROSION 

Erosion is the carrying away of soil thru the free movement of water over 
the surface of the land. If all the rain falling on the ground were absorbed, 
erosion could not occur, hence it is evident that the amount and distribution 
1of 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. 

Slo,vly falling rain may be very largely absorbed by the soil, provided it is 
not already saturated with water, while the same amount of rain in one storm 
will wash the soil badly. When the soil is thoroly wet, the rain falling on it 
will of course wash over it and much of the soil may be carried away in this 
manner to the detriment of the land. 

Light, open soils ,vhich absorb water readily are not apt to be subject to 
erosion ,vhile heavy soils such as loams, silt loams and clays may suffer much 
from heavy or long-continued rains. Loess soils are apt to be injured by 
erosion ,vhen the topography is hilly or rough and it is this group of soils 
which is affected to the greatest extent in Io,va. Flat land is, of course, little 
influenced by erosion. Cultivated fields or bluffs and hillsides are especially 
suited for erosion ,vhile land in sod is not affected. The character of the 
cropping of the soil may the ref ore determine the occurrence of the injurious 
action. 

The careless mana~ement of land is quite generally the cause of the erosion 
in Iowa. In the first place, the direction of plo,ving should be such that the 
dead furrows run at right angJes to the slope; or if that is impracticable, the 
dead furro,vs should be "plowed in" or across in such a manner as to block 
them. Fall plowing is to be recommended whenever possible as a means of 
preventing erosion. Only when the soil is clayey and absorption of water is 
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very slow will spring plo,ving be advisable. The organic matter content of 
soils should be kept up by the addition of farm manure, green manures and 
crop r esidues if soil subject to erosion is to be properly protected. By the 
use of such materials the absorbing power of the soil is increased and they 
also bind the soil particles together and prevent their washing a,vay as rapidly 
as might otherwise be the case. By all these treatments the danger of erosion 
is considerably reduced and expensive methods of control may be rendered 
unnecessary. 

There are two types of erosion, sheet washing and gullying. The former 
may occur over a rather large area and the surface soil may be removed to 
such a large extent that the subsoil may be exposed and the crop growth 
prevented. Sheet washing often occurs so slowly that the farmer is not aware 
of the gradual removal of fertility from his soil until it has actually resulted 
in lo,ver crop yields. Gullying is more striking in appearance but it is less 
harmful and it is usually more easily controlled. If, ho,veYer, a rapidly 
widening gully is allovved to gro,v unchecked an entire field may soon be made 
useless for farming purposes. Fields may be cut up into several portions and 
the farming of such tracts is more costly and inconvenient. 

Erosion occurs to a considerable extent in Dubuque county. The Clinton 
silt loam and particularly the steep phase Clinton and the Carrington, Shelby 
and Lindley soils are all more or less eroded. There is some surface washing 
on the Tama soils but these are less severely injured than the other uplands. 
In many cases much of the surface soil has been washed a,vay and particularly 
in the Clinton series there may be an extensive occurrence of gullies. It is 
very necessary that some precautions be taken in this county to protect the 
various soils from the injurious effects both of surface washing and of gully 
formation. 

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 FURROWS 

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

'' Plowing In. ''-It is quite customary to "plow in" tbe small gullies that 
result from these dead furrows and in level areas where the soil is deep, this 
"plowing in" process may be quite effective. In the more rolling areas, 
however, ,vhere the soil is rather shallo,v, the gullies formed from dead 
furrows may not be entirely filled up by '' plowing in.'' Then it is best to 
supplement the" plowing in" with a series of "staked in" dams or earth dams. 

"Staking l n."-The method of "staking in" is better as it requires less ,vork 
and there is less danger of \Vashing out. The process consists in 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. The stakes in each series 
should be placed three or four inches apart and the tops of the stakes should 
extend ,vell above the surrounding land. It is then usually advisable to weave 
some brush about the stakes, allowing the tops of the brush to point up-stream. 
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Additional brush may also be placed above the stakes, with the tops pointing 
upstream, permitting the water to filter thru, but holding the fine soil. 

Earth Damis.-Earth dams consist of mounds of soil placed at intervals along 
the slope. They are made somewhat higher than the surrounding land and 
act in much the same way as the stakes in the '' staking in'' operation. There 
are some objections to the use of earth dams, but in many cases they may be 
quite effective in preventing erosion in "dead furrows." 

St1ALL GULLIES 

Gullies result from the enlargement of surface drainageways and they may 
occur in cultivated land, on steep hillsides in grass or other vegetation, in the 
bottom.lands, or at any place ,vhere water runs over the surface of the land. 
Small gullies may be filled in a number of ,vays but it is not practicable to fill 
them by dumping soil into them; that takes much work and is not lasting. 

Checking Overfalls.-The formation of small gullies or ditches is practically 
al,vays the result of overfalls and one of the most important problems is, 
therefore, the checking of these overfalls and preventing them from working 
back and extending the size of the gully. An easy method of checking the 
overfalls is to put in an obstruction of straw and brush and stake down ,vith 
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 
do,vn behind them and the straw and brush both are held in place by cross 
pieces nailed to the posts. This method does not fill the existing ditch but 
does prove very satisfactory for preventing the overfall from working back 
upstream. It is an installation which is very desirable before any success can 
be had in :filling small or large gullies. 

"Staking In. "-The simplest method of controlling small or moderate sized 
gullies and the one that gives the most general satisfaction is the staking in 
operation recommended for the control of dead furro,v gullies. The stakes 
shoul<l vary in size ,vith the size of the gully, as should also the size and 
quantity of brush ,voven about the stakes. A modification of the system of 
'' staking in'' ,vhich has been used with success in one case consists in using 
the brush "•ithout stakes. The brush is cut so that a heavy branch pointing 
clo,vn\\·ard, is left near the top. This heavy branch is caught between a fork 
in the lo"·er part of the brush-pile, or hooked over one of the main stems and 
driven ,vcll into the ground. Enough brush is placed in this manner to extend 
entirely across the gully, ,vith the tops pointed dolvnstream instead of 
upstrea1n, which keeps it from being ,vashed a,vay as readily by the action 
of a large volume of "~ater. ~\ series of these brushpiles may be installed up 
the course of the gully and with the regular repair of ,vashouts or under­
cut tings may prove very effective . 

.J.\ n1oclification of this s~·ste1n of "staking in'' "·hich is being used ·with 
success in some sections, consists in covering the bottom and sides of the ditch 
,vith stra,v for a distance of four to ten £eet, depending upon the width of the 
ditch. Brush, ranging in size from fine at the bottom to coarse at the top, is 
laid on the stra,v ,vith the butts headed upstream. The brush and stra,v are 
held in place by cross pieces spiked to posts previously set. The number of 
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posts ,vill depend of course upon the size of the gully. These posts should be 
set well into the ground and spaced about four feet apart, being arranged in 
a V-shape with the point downstream and lower in the center than at the sides 
of the ditch. This modification of the "staking in" method is proYing very 
satisfactory. 

The Strau.J Da.nz.-A simple method of preYenting erosion in small gullies is 
to fill them with stra,v. This may be done at threshing time with some saYing 
of time and labor. The straw is usually piled near 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 pile should be made so large that it will not ,vash out readily 
when its gets smaller thru decomposition and settling. One great objection 
to the use of straw is the loss of it as a feed, as a bedding material and as a 
fertilizer. Yet its use may be warranted on large farms which are opera tea 
on an extensive scale because of the saving of time, labor and inspection. 

The Earth Darn,.-Tbe use of an earth dam or mound of earth across a gully 
may be a satisfactory method of controlling erosion under some conditions. 
It will prove neither efficient nor permanent, however, unless the soil above 
the dam is sufficiently open and porous to allolv of a rather rapid removal of 
water by drainage thru the soil. Otherwise too large amounts of ,vater may 
accumulate above the dam and wash it out. In general it may be said that 
when not provided with a suitable outlet under the dam for surplus ,vater the 
earth dam cannot be r ecommended. When such an outlet is provided the dam 
is called a ''Christopher'' or ''Dickey'' dam. 

The "Christopher" or "Dfr;key'' Dam.-This modification of the earth clam 
consists merely in laying a line of tile do,vn the gully and beneath the dam, 
an elbo,v or a "T" being inserted in the tile just above the dam. This "T," 
called the surface inlet, usually extends two or three feet above the bottom 
of the gully. A large sized tile should be used in order to provide for flood 
waters and the dam should b~ provided ,vith a cement or board spill,vay or 
runoff to prevent any cutting back by the ,vater flowing from the tile. The 
earth dam should be made somewhat higher and ,vider than the gully and 
higher in the center than at the sides to reduce the danger of washing. I t is 
advisable to grow some crop upon it, such as sorghum, or even oats or rye, 
and later seed it ·to grass. 

The Adams Dam.-This dam is prac-tieally the ame as the Christopher or 
Dickey Dam. In fact the principle of construction is identical. In some 
sections the name '' Adams dam'' bas been applied and hence it is mentioned 
separately. This is one of the most satisfactory methods of filling gullies and 
the dam may also serve as a bridge. The installation of a culvert is generally 
made of sewer tile with tightly cemented joints and it is recommended that 
the inlet to the tile be protected from clogging by the installation of posts 
supporting woven wire. The concrete or plank spill platform is a very 
important feature of the Adams dam and it is also recommended that an 
up-stream concrete guard be constructed so that the face of the dam is pro­
tected. Taking into account the cost, maintenance, permanence and efficiency, 
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the Adams dam or the Christopher or Dickey dam may be considered as the 
most sat isfactor y for filling ditches and gullies, especially the larger gullies. 

The Stone or Rubble Dam.- Where stones abound they are frequently used 
in constructing dams for the control of erosion. With proper care in making 
such dams the results in small gullies may be quite satisfactory, especiall)· 
when openings have been provided in the dam at various heights. The 
efficiency of the stone dam depends rather definitely upon the method of con­
struction. If it is laid up too loosely, its efficiency is r educed and it may be 
washed out. Such dams can be used only very infrequently in Io,va. 

The Rubbish Dam.-The use of rubbish in controlling erosion is a method 
sometimes follo,ved and a great variety of materials may be employed. The 
r esults are in the main r ather unsatisfactory and it is a very unsightly method. 
Little effect in preventing erosion results from the careless use of rubbish even 
if a sufficient amount is used to fill the cut. The rubbish dam may be used, 
however, when combined ,vith the Dickey system, just as the earth dam or 
stone dam, provided it is made sufficiently compact to r etain sediment and to 
withstand the ,vashing effect of the water. 

The Woven 1Vire Dam.-The use of \YOven-wire, especially in connection with 
brush or rubbish, bas sometimes proven satisfactory for the prevention of 
erosion in small gullies. The woven wire takes the place of the stakes, the 
principle of construction being other,vise the same as in the "staking in" 
system. It can only be recommended for shallo\v, flat ditches and in general 
other methods are somewhat preferable. 

Sod Strips.-T he use of narro,v str ips 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. 'l'he amount of lantl lost from cultivation in 
this way is relatively small as the strips are usually only a rod or two in 
width. Bluegrass is the best crop to use for the sod, but timothy, redtop, 
clover or alfalfa may serve quite as well and for quick results sorghum may 
be employed if it is planted thickly. This method of controlling erosion is in 
common use in certain areas and it might be employed to advantage in many 
other cases. 

The Concrete Dam.- One of the most effective means of controlling erosion is 
by the concrete dam, provided the Dickey system is used in connection with it. 
They are, however, rather expensive. Then, t oo, they may overturn if not 
properly designed and the services of an expert engineer are required to insure 
a correct design. 0\ving to their high cost and the difficulty involved in 
securing a correct design and construction, such dams cannot be considered 
as adapted to general use on the farm. 

Drainage.-The ready removal of excess water may be accomplished by a 
system of tile drainage properly installed. This removal of water to a depth 
of the tile increases the ,vatcr absorbing power of the soil, and thus decreases 
the tendency toward erosion. Catch ,veils properly located over the surface 
and consisting of depressions or holes filled ,vith coarse gravel and connected 
with the tile hel p to catch and carry a,vay the excess water. In some places 
tiling alone may be sufficient to control erosion, but generally other means are 
also required. 

• 
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LARGE GULLIES I 

The erosion in large gullies which are often called ravines may in general 
be controlled by the same methods as in the case of small gullies. The Christo­
pher or Adams dam, already described, is especially applicable in the case of 
large gullies. The precautions to be observed in the case of this method of 
control haYe already been described and emphasis need only be placed here 
upon the importance of carrying the tile some distance do,vn the gully to 
protect it from washing. The Dickey dam is the only method that can be 
recommended for controlling and filling large gullies and it seems to be giving 
very satisfactory results at the present time. 

BOTT011LANDS 

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

Straightening and Tiling.-The straightening of the larger streams in bottom­
land areas may be accompliRbed by any community and ,vhile the cost is con­
siderable, large areas of land may thus be reclaimed. In the case of small 
streams, tiling may be the only method necessary for reclaiming useless bottom­
land and it often proves very efficient. 

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. The row of trees often extends much further 
into cultivated areas than is necessary and tillage operations are interfered 
with. Furthermore, the trees may seriously injure the crops in their immediate 
vicinity because of their shade and because of the water which they remove 
from the soil. In general it may be said that in pastures, bottomlands and 
gulches the presence of trees may be quite effective in controlling erosion, but 
a row of trees across cultivated land or even extending out into it, cannot be 
recommended. 

HILLSIDE EROSION 

Hillside erosion may be controlled by certain methods of soil treatment 
\.Vhich are of value, not only in preventing the injurious washing of soils, but 
in aiding materially in securing satisfactory crop growth. 

Use of Organic Matter.- Organic matter or humus is the most effective means 
of increasing the absorbing power of the soil and hence 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. 
Crop residues such as straw and corn stalks may also be turned under in soils 
to increase their organic matter content. In general it may be said that all 
means which may be employed to increase the organic matter content of soils 
will have an important influence in preventing erosion. 

Growing Crops.-The growing of crops, 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 red top are also quite 
desirable for use in such locations. The root system of such crops as these 
holds the soil together and the washing action is reduced to a marked extent. 
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Contour Discin[J.-Discing around a hill instead of up and do,vn the slope 
or at an angle to it is frequently very effective in pr· venting erosion. This 
practice is called "contour discing" and it has proven quite satisfactory in 
many cases in Io,va. Contour discing is practiced to advantage on stalk 
ground in the spring, preparatory to seeding small grain, and also on fall 
plo,ved land that is to be planted to corn. It is advisable in contour discing 
to do the turning ro,v along the fence, up the slope, first as the horses and 
disc ,vhen turning will pack and cover the center mark of the disc, thus leaving 
no depression to form a water channel. 

Sod Strips.-The use of narro"· strips of sod is very desirable for preventing 
hillside erosion as well as for the preventing of gully formation. The sod 
protects the field from the fl.ow of ,vater during rains and prevents the vvashing 
away of the surface soil. 

Deep Plowing.- Deep plo-\Ying increases the absorptive po-wer of the soil and 
hence decreases erosion. I t is especially advantageous if it is done in the fall 
as the soil is then put in condition to absorb and hold the largest possible 
amount of the late fall and early spring rains. It is not advisable, however, 
to change from shallo,v plo,ving to deep plo\ving at a single operation as too 
much subsoil may be mixed with the surface soil and the productive po,ver of 
the soil may therefore, be reduced. A gradual deepening of the surface soil 
by increasing the depth of plowing will be of value both in increasing the 
feeding zone of plant roots and in making the soil more absorptive and there­
fore less subject to erosion. 

INDIVIDUAL SOIL TYPES IN DUBUQUE COUNTY~ 
There are 18 individual soil types in Dubuque county and these ,vith the 

steep phase of the Clinton silt loam, the light colored phase of the Tama silt 
loam, the colluvial phase of the \\y abash stony silt loam and the area of river­
wash make a total of 22 soil areas. They are divided into five groups accord­
ing to their origin and location. These groups are drift soils, loess soils, 
terrace soils, swamp and bottomland soils and residual soils. 

DRIFT SOILS 
There are five drift soil types in the county, classified in the Carrington, 

Shelby, Clyde and Lindley series. Together they cover 9.6 percent of the 
total area of the county. 

CARRINGTON LOA~l (1) 

The Carrington loam is the most extensive drift soil in the county and the 
sixth largest type. It occurs in the "·estern and south,vestern parts of the 
county chiefly in Dodge, Cascade, 'l'aylor, and Prairie Creek to,vnships. The 
largest areas are found around Farley, east of Worthington and in the vicinity 
of Bernard. Small areas occur near Dversville and Cascade. 

~ 

The surface soil of the Carrington loam is a brovm to dark bro\vn mellow 
friable loam 12 to 20 inches in depth. It is underlaid by a yellowish-bro,vn 

•The descriptions given in this section of the r~port very closely follow those in the 
Bureau of Soils report. 
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loam extending to a depth of 20 to 30 inches and chan~ing at that point into 
a yellowish friable sandy and gravelly clay or clay loam. P ockets of sand are 
frequently found at shallow depths and there ar e other variations in the soil 
and it is not at all uniform. Glacial drift consisting of a mixture of sand and 
gravel, clay and boulders is found at depths of three to four feet. The surface 
soil varies from a fine silty loam to a fine or very fine sandy loam. In the 
more level areas and along intermittent drainageways the surface soil is 
deeper and a black color occurs at lo,ver depths. On knolls and low hills the 
soil is shallow and lighter in color. 

In topography the type is gently rolling or nearly level. Most of the land 
was originally in prairie and only sparsely timbered. At the present time 
nearly all of it has been brought under cultivation and general farm crops, 
chiefly corn, oats and hay are grown. Average yields of corn amount to about 
40 bushels, oats 30 to 35 bushels, timothy and clover 1 to 1½ tons per acre. 

The Carrington loam will r espond profitably to applications of farm manure 
and the use of this material in liberal amounts is strongly recommended. 
Large increases in crop yields are al,vays secured by the proper use of farm 
manure. ,'{hen farm manure is not available to apply, some leguminous crop 
should be turned under as a green manure, in order that the organic matter 
content of the soil may be built up and kept up. Incidentally the use of a 
legume crop as green manure will permit of the maintenance of the nitrogen 
supply in the soil provided the seed is inoculated. The soil is acid in r eaction 
and should be tested and lime applied as necessary if crop growth, particularly 
of legumes is to be satisfactory. 

Phosphorus fertilizers will undoubtedly be needed on this type in the future 
and in fact there are indications from experiments that the soil may often 
respond profitably to the use of phosphorus fertilizers at the present time. 
It can not be definitely stated whether acid phosphate or rock phosphate 
should be employed, and farmers are urged to test the use of these materials 
on small areas on their o,vn farms and thus determine for their particular 
conditions which phosphate will prove most profitable. 

In some cases the type is eroded or " 'ashed to some extent. This is very apt 
to occur on the more rolling to steep areas. It is very important that some 
method for the control or prevention of sheet ,vashing or gullying be follo,ved 
in order to protect the soil from serious injury. 

SHELBY FINE SANDY LOAlVI ( 92) 

The Shelby fine sandy loam is a IIUnor type in the county covering 2.5 per­
cent of the total area. I t occurs only in the ,Yestern part of the county in 
association ,vith the Carrington loam and along John creek, the largest area 
being found along the latter creek in White ,\.,..ater township. Smaller areas 
are located northeast of Farley, southeast of Dyersville around Cascade and 
on ,vest along the l\i aquoketa river. Quite a considerable area is located south 
of \\T orthington. 

The surface soil of the Shelby fine sandy loam is a bro-nTnish to dark g1ayish­
brown loose fine sandy loam. The soil gradually becomes lighter in color at 
lower depths grading into a yellowish sandy or gravelly clay loam at three 
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Fi~. 7. Shelby fine !'andy loam in Dubuque county. 

feet or slightly less. The depth of the surface soil is somewhat variable and 
the dark color may extend from 6 to 24 inches. The subsurface soil is 
generally somewhat higher in content of clay than the surface soil. 

The type is developed mainly on nearly level or gently sloping land and on 
low ridges and knolls. It is also found on moderately steep slopes along some 
of the larger streams. Originally the soil was forested with bur oak and white 
oak. In a few areas there is still some for est growth, but most of the type is 
now cultivated. Corn, oats, timothy and clover are the principal crops gro,vn, 
the yields being some,vhat lower than those secured on the Carrington and 
Clinton soils on the adjacent land. The soil is well drained and often exces­
sively drained becoming somewhat drouthy in dry seasons. 

Crop yields on this soil may be increased to a very large extent thru the 
liberal use of farm manure or the turning under of leguminous crops as green 
manures. The building up of the supply of organic matter is the most impor­
tant treatment which the soil needs. The type is acid and in need of lime for 
the best growth of legumes. The phosphorus supply is low and a phosphate 
fertilizer would undoubtedly prove of considerable value. Tests with acid 
phosphate are recommended. 

SHELBY LOA!vl ( 79) 

The Shelby loam is a minor type in the county, covering 2 percent of the 
total area. It occurs in several small areas in the eastern part of the county 
in association with the Carrington loam and the other Shelby soils. I t is found 
mainly in New Wine, Dodge, and Cascade townships, the largest areas being 
located along John creek, and southeast of Dyersville. Several smaller areas 
occur in Taylor, White Water, and Iowa to,vnships. 

The surface soil of the Shelby loam is a bro,vn to dark grayish-brown mellow 
:fine loam to a depth of 8 to 15 inches. Belo,v that point there is a yello,vish 
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clayey or sandy clay loam "'hich is somewhat 1nore cou/i)act than the surface 
.. oil. The subsoil appearing at depths of 30 to 40 inches is a yello,,·ish mixture 
of . and, graYel, clay and boulders. The surface soil YariE:'s in different areas 
from a silt loam to a fine sandy loam. In some places there is onl~· a thin layer 
of the drift resting· upon li1nerock. rrhe e areas ,,,ere too small to separate 
on the map. 

The soil ,,·a originally forested " ·ith a thick ~taud of trees but at the pre ent 
ti1ne the greater part of it is under cultiYatiou. The chief crops grown are 
rorn. oats and hay. \'"ields are low·er than those secured on the Carrington 
-,oils and on thf' adjacent Clinton and Tama . ilt loams. 

The soil is lo,v in organic matter and should receive liberal applications of 
farm manure. It ,voulcl also undoubtedly be improved by the turning under 
of legun1inous crop~ as green manures. The supply of organic matter is 
particularly important to protect the soil from serious erosion. The soil is 
acid in r eaction and should be limed before legu111es a re gro,vn. It is lo,v in 
phosphorus content and the addition of a phosphorus fertilizer ,vould un­
doubtedly proYe of Yalue. 

CLYDE SILT LOAM (84) 

The Clyde silt loam is a very minor type in the county covering 0.3 percent 
of the total area. It occurs entirely in small narrow areas at the heads of 
drainagc"·ays, or in small depres ed areas in the drift upland. Numerous 
-,mall areas are found in the vicinity of Farley ancl areas occur near Worthing­
ton and DyersYillE:'. Other small areas are found in the south,vestern part of 
the county in the Io,van drift area. 

'l'he surface soil of the Clyde si lt loam is a black and dark slaty gray compact 
-;ilt loam to a depth of 4 to 10 inches. At this point its becon1es a clay loam 

Fi~. 8 Clyde $ilt loan1 near Dyer$ville. 
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which gradually changes to a drab or mottled yellowish and gray stiff im­
pervious clay at the lower depths. The subsoil w ich is encountered at depths 
of 2 to 4 feet consists of sand and gravel or a mixture of sand, gravel and clay 
of drift origin. Boulders are frequently found on the surface. In virgin 
areas there is often a thin covering of 1 to 3 inches of black muck. A small 
area of peat located in sections 20 and 21 of Dodge township is included with 
the type owing to its small extent. In this spot the peat is 5 to 6 feet in depth. 
In the area mapped in sections 31 and 32 in the extreme southwestern corner 
of the county the soil is a dark brown silty clay loam to heavy silt loam under­
laid by a fine textured clay. The soil here resembles a heavy phase of the 
Tama silt loam but is much stiffer and more compact and more difficult to 
handle. It is included within the Clyde because of its small extent. 

The Clyde silt loam is particularly wet when in its virgin condition and 
supports a dense gro,vth of sedges and coarse grasses. Where it has been 
drained it proves very productive for general farm crops. Drainage is the 
first treatment which the soil needs and when this is accomplished crop growth 
may be quite satisfactory. Small applications of farm manure would be of 
benefit on drained areas to stimulate available plant food production. Appli­
cations of a phosphorus fertilizer would probably be of value. 

LINDLEY FINE SAND (135) 

The Lindley fine sand is a very minor type in the county covering only 0.2 
percent of the total area. It occurs in several small areas in association with 
the Shelby soils and the other drift soils in the southwestern part of the county. 
The largest area and the only area of any size is southeast of Filmore. Other 
areas occur east of Cascade, northv,est of Filmore along John creek and along 
the county line south of Worthington, southeast of Dyersville and in section 36 
of Dodge tovvnship. Other very small areas occur scattered thru the drift 
upland. 

The surface soil of the Lindley fine sand is a light bro,vn or light grayish­
brown loose fine sand. The texture changes very little to a depth of 3 feet. 
The color of the soil becomes a pale yellow gradually changing to a lighter 
color at the lo,,er depths. The type is found on small knolls and low ridges 
and also at the base of slopes. l\lany of the areas are too small to separate and 
are included ,,..ith the Shelby fine sandy loam. 

The type is of little importance agriculturally. I t is farmed "·ith the Shelby 
soils. Its yields are somewhat lo,ver. Treatments required are ver~· much 
the san1e as those needed for the Shelby fine sandy loam. A liberal application 
of farm manure is particularly important. Leguminous crops should be used 
as green mnnures. The soil is acid and in need of lime, and it will undoubtedly 
respond to a phosphorus fertilizer. 

LOESS SOILS 
There are three loess types in the county and these ,vith the steep phase of 

the Clinton silt loam and the light colored phase of the Tama silt loam make 
fiye loess areas. The soils are classified in the Clinton and Tania ::.eries and 
together they coYer 71.4 percent of the total area of the eounty. 
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Fig. 9. Clinton silt loam topography. 

CLINTON SILT LOAM ( 80) 

rrhe Clinton silt loam is the most extensive soil type in the county. Together 
\Vith the steep phase which is very much smaller in extent it covers 50.4 percent 
of the total area. The typical soil covers 45.1 percent of the county. It occurs 
widely distributed over the uplands of the county being the chief upland soil 
thruout the eastern part of the county and thru the central portion. It is also 
an important upland type in the northwestern part of the county, and occurs 
in smaller areas in the south,vestern part. 

'fhe surface soil of the Clinton silt loam is a grayish to light bro,vn silt loam 
4 to 8 inches in depth. Belo,v this point there is frequently a layer of 2 to 6 
inches of ash colored or very light gray silt. At depths of 12 to 15 inches the 
soil is a buff colored silty clay loam more compact than the upper layers. At 
30 to 40 inches the subsoil is a friable silt loam grading into the grayish iron 
stained subsoil silt. The surface soil varies considerably in color and thick­
ness being darker and thicker at the bases of slopes and in the shallow areas 
at the heads of drainage,vays. On the steeper areas where erosion has occurred 
the surface soil is thin and yello,v spots occur sho,ving the exposure of the 
lighter colored subsurface. In some areas, the surface soil is so light that it 
appears almost white when dry. 'fhis is true on nearly level land such as the 
flat tops of ridges just back of the cliffs along the 11:ississippi river. In many 
areas the light gray silty subsurface layer is very imperfectly developed and 
often it does not occur. All of these variations of the typical soil are minor 
in importance as the areas are too small to sho\v on the map. 

In topography the Clinton silt loam is rolling to hilly and some rather steep 
slopes are included. Drainage is quite adequate. The land on this type was 
originally covered ,vith a gro,vth of white oak, hickory, red oak and aspen. 
The greater part of the type is no,v cultivated and probably less than 5 percent 
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r c1na ins 111 the Yirgin condition. General farm crops are gro,vn ,vith fair 
yields. Corn averages 40 bushels per acre, oats 30 to 40 bushels, ,vheat and 
barle.,· about 15 bushels and timothy and clover hay about 1½ tons per acre. 

The Clinton silt loam i rather poorly supplied with organic matter and 
applications of farm manure are of particular value. Large increases in crop 
yields ah,·ays follo"· the use of this fertilizer. Leguminous crops as green 
mantll'<'S "·ould undoubtedly often proYe of value. The soil is acid in reaction 
and should be limed if the be1,t gro"·th of legumes is to be secured. 

l)hosphate fertilizers might proYe of value and tests of acid phosphate or 
rock pho:-;phate are urged. The experiments di cussed earlier in this report 
sbo"' <1uite definitely the value of applicationc;; of manure and lime to this . oil. 
and they indicate also the possibjlity of profitable rffC'ct" from the use of a 
phosphate fertilizer. Hence it seems Yery desirable for farmers to determine 
b~· sin1ple tests on their O'\Yn soil:-; "·hether or not a pbo,phate is needed and 
if so "·hich particular phosphate fertilizer ~hould be employed. The type i 
:')ubject to erosion aud care should be taken to prevent the washing away of 
the surface soil or the formation of gullies. Some n1Pthod should be follo"·ed 
to prevent serious injury to the land fro1u erosion. 

CLI:'\TO~ SILT LOA~l ( STEEP PH.ASE) ( 176) 

The steep phase of the Clinton ~ilt loam is small in area covering 3.3 percent 
of the total arC'a of the count~·. It occurs chiefly thruont the central portion 
of the county in as ·ociation "·ith the typical Clinton and "'ith the Dubuque 
~ilt loan1 and the Genesee silt loa1n on the botton1:-;. The areas are u. uall~­
narro,v and frequently separate the more gently rollin~ uplands from the 
bottoms. The Dubuque silt loam separate, the typical Clinton from the steep 
phase, ,vhich in turn joins the GPnesee silt loam on the bottoms. In other 
areas the steep phas<> joins the typical soil of the Dubuque silt loam on the up­
land. The largest areas of this phase are found along the Little niaquoketa 
riYer in Center to"-nship and to the north thru Io,Ya and Concord to"'nships. 
Other in1portant areas occur along Catfish creek ancl ({ongrr creek in 'fa blt> 
~f ouncl township and to the east thru ::\Iosalem to"·nship. 

The surface soil of thi<5 phase is practically the samE' as that of the typical 
~oil and thE' soil conditions are Yery similar thruout this section. The phast' 
is confinp(I to slopes "'hich are uni.for1nly steep and dreply cut by streams. 
Some- :-;teep sloprs ,vhich should really bf' included arr too sn1all to sho" 
scpara tcly on the- n1ap and are included in the typical soil. Small bodies of 
dark gra~· or :-;]aty black <..ilt loan1 and clay loam underlaid by stiff clay or 
shale rock at shallo,v depths are included "·ith this, oil. 'l'he areas are kno,vn 
as '' spouty ·' ]and and reall~· forrn a distinct soil type but could not be epa­
rated on the 1nap because of thrir s1nall extent. 

The phase "'as originally forested "·ith "~hite oak, bur oak, hickory, elm 
and aspen and a small amount of the land ic;; still in original forest gro"·th. 
P robably 60 to 70 percent of thr area as mapped is under cultivation, being 
utilized chiefly for corn, ha~· and oat . 

The soil yields some"·hat lo,ver than the typical soil but the differences are 
not large. It is subject to rrosion and gullying occurs to a considerable 
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Fig. 10. Tama silt loam in Dubuque < ounty 

extent. 'l'he chief treatment needed is protection fro111 erosion and control 
of gullying. Other treatments necessary ar e si1nilar to those r equired hy the 
typical Clinton. Liberal amounts of farn1 manure are needed and legu1ninou~ 
crops should be used a green manure. Th e soil is acid and in need of lime 
and the application of a phosphorus fertilizer ,Youlcl undoubtedly proYe of 
value. On some areas the steep phase should undoubtedly be kept in pasture 
as the 1nost desirable method of utilizing the land. 

TA:\IA SILT LOAl\1 (120 I 

'l'hc Tama silt loa1n is the third largest soil t)·pc in the county. 'l'oget her 
,vith the light colored phase ,vhich is son1e,Yhat larger in extent it covers tht• 
second largest area, 19.6 percent of the county. .t\lone it covers 7.9 percent 
of the county. I t occurs mainly on the uplands in the southern and western 
parts of the county. The principal areas arc in Dodge, 'raylor, ·\.-eruon, 
Prairie Creek and "\\7 ashington to,vnships. , 'mall areas occur in other parts 
of the county in the ,vestern and southern to,vnsbips. 

The surface soil of the Tama silt loam i,;; a dark bro\\·n, 1nello,v silt loa1u to 
a depth of 12 to 18 inches. Below this point the soil gradually changes to a 
lighter bro,vn somc,vhat mor e compact silty clay loa1n. 'l'he dark color of the 
surface soil sometimes extends to a depth of 20 to 30 inches. In topography 
the type i · gently rolling and the natural drainage is generally quite adequate. 
There are some areas \vhere the type occurs in more level location" and 
dr ainage conditions ar e not quite adequate. 

All of the type is under cultivation and the chief crops arc corn, oats and 
ti111othy and clover hay. Average yields of corn amount to 45 bushels per 
a<"re, oats yield about 40 bushels and hay l½ to 2 tons per acr e. 

Thr Tama silt loam is quite satisfactorily productive but consider able in-
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creases in crop yields may often be secured thru better methods of soil treat­
ment. Altho the type is not low in organic matter, applications of farm 
manure are of considerable value and bring about large crop increases. The 
soil is acid in reaction and applications of lime are of value, particularly for 
the gro,vth of legumes such as alfalfa and clover. There is no large content 
of phosphorus and applications of phosphorus fertilizers may prove of con­
siderable value. The tests discussed earlier in this report indicate the possi­
bilities of profitable returns from the applications of a phosphate fertilizer, 
but it is not yet possible to say definitely that the use of a phosphate will 
ah,ays be of value. It is urged that farmers test the use of a phosphate on 
this soil and they may also compare the relatiYe effects of acid phosphate and 
rock phosphate, determining which material will be the most profitable for 
use. By the liberal application of farm manure the use of lime as needed 
and possibly the application of a phosphate, larger crop yields may be secured 
on this type and it may be kept in a condition of permanent fertility. 

TAMA SILT LOAM (LIGHT COLORED PHASE) (177) 

The light colored phase of the Tama silt loam is the second largest soil in 
the county covering, ,vith the typical soil, 19.6 percent of the total area, and 
alone 11.7 percent of the county. It occurs mainly in the central and western 
parts of the county in association with the Clinton and Carrington soils, the 
largest areas being found in Liberty, Concord, Iowa and Cascade townships. 
Considerable areas occur in the other ,vestern, central and southern townships. 

The surface soil of the phase is somewhat lighter in color than the typical 
Tama. Otherwise the soil is very similar in general characteristics to the 
typical soil. The surface layer ranges from 15 to 30 inches in depth, averaging 
18 to 20 inches. There are gradual changes from this phase to the typical soil 
and also to the Clinton silt loam and in many cases the boundary lines are 
rather arbitrary. In topography the phase is gently rolling or somewhat like 
the typical soil. The drainage is quite adequate and artificial drainage is 
rarely needed. The topography is not steep enough to lead to excessive 
erosion altho some surface washing does occur. 

Probably most of the area in this phase was originally forested and in a fe,v 
small areas there is still a growth of white oak and bur oak remaining. 
Practically all of the areas in the soil are now under cultivation and the yields 
are very much the same as on the typical Tama, averaging only slightly lower. 
The needs of the soil are Yery similar. It will respond to applications of farm 
manure, lime is needed to remedy acid conditions and applications of a phos­
phate fertilizer would probably prove of value. 

CLINTON VERY FINE SA.J.'l'DY LOAM (178) 

The Clinton very fine sandy loam is a minor type in the county covering 
only 1.4 percent of the total area. It occurs in several separate bodies in 
Cascade, Dodge1 Taylor, White Water, and Prairie Creek tO\\'nships. The 
largei-;t areas are founcl in "\Vhite Water to,vnships north of Fillmore, in 
Prairie Creek to,vnship ,vest of Washington 1\Iills and in Taylor township 
north\vest of Epworth. 
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The surface soil of the Clinton Yery fine sanely loam 
1

is a grayish and light 
brown very fine sandy loam 10 to 15 inches in depth, underlaid by a buff 
colored more compact Yery fine sandy clay loam. This material becomes less 
clayey at depths of 30 to 40 inches and at 4 to 5 feet grades into a grayish 
and yellowish loose mixture of Yer.r fine sand and silt. The surface soil varies 
somewhat in color and in depth in different areas depending upon the 
topography location. The topography varies from rolling or moderately hilly 
to rather steep. 

The land ,vhere this soil occurs \Yas originally forested, the gro"·th consist­
ing mainly of bur oak, red oak, ,vhite oak, hickory and aspen. ]\,1ost of the 
land is no,v cleared and under cultivation, and general farm crops such as 
corn, oats and hay are gro,vn. Yields on this type are much the same as those 
secured on thr Clinton silt loam averaging perhaps slightl~· less. 

The soil is somewhat drouthy and crops are apt to suffer in dry seasons. 
The chief need of the soil is for liberal additions of farm manure or the 
turning under of leguminous crops as green manures in order to build up the 
organic matter supply. When this is accomplished there is less danger of 
injury to crops in dry seasons and the soil is made more productive. Appli­
cations of lime are necessary especially for the gro,vth of legumes and phos­
phate fertilizers ,vould undoubtedly give profitable effects. Tests of acid 
phosphate on this type are desirable. 

TERRACE SOILS 
There are four terrace types in the county classified in the Judson, 0 'Neill 

and Davenport series. They are all small in area together covering only 1.2 
percent of the county. 

JUDSON' LOAl\1.Y SAND (179) 
The Judson loamy sand is the largest of the terrace soils covering. ho,Yever, 

only 0.5 percent of the total area. It occurs mainly along the 1\Iississippi 
riYer in t,vo rather extensiYe areas. one at the mouth of the I;ittle J\Iaquoketn 
riYer and the other north of the city of Dubuque and in several smaller areas. 
Small areas are also found along John creek in "\\Thite ,,,rater to,Ynship and in 
the Yicinity of Cascade and ,,,r orthington. 

The Judson loamy sand is bro,Yn in color to a depth of ~0 to 30 inches belo,Y 
,Yhich point the sand is yello,vish in color. The loamy sand texture usually 
continues for depths of 3 to 4 feet changing to a coarse sand at depths from 
3 to 15 feet. There are some Yariations in the soil in different areas. the depth 
to ,vhich the brown color extends bf.ing some,vhat yaria ble and there being 
some variation in texture. In some places there is a layer of clayey sand 
,--rithin 3 or 4 feet of the surface. In a part of the area at the mouth of the 
Littl~ 1Iaquokcta riYcr Past of Dyers, illc the soil is a dark bro\\'n coarse sand 
an<.l fine graYel, containing, ho,vever sufficient finer particlPs to produce a 
~ome"·hat loamy structure. The subsoil is a n1ixturc of sand and gravel. 
The soil in this area is quite drouthy but in nor1nal seasons !?<'IH'ral farm crops 
and garden , cgetables. melons aucl srnall fruits do " ·ell. In topography the 
,Judson loan1y sancl is level or only slightly uneYen and hummocky. It is 
ncarl~ a hvn~ s dry and crops are apt to suffer in dry sPasons for lack of 
moisture. 
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F·ig. 11. O'Nei ll loam along North Fork :\iaquoketa river. 

::\l ost of the type except that "·ithin the city of Dubuque is utilized for 
general farm crops, for the gro,ving of truck crops and small fruits. The soil 
is ,vell suited for early Yegetables and good yields are secured ,Yith proper 
treatment and mois ture conditions. Average yields of corn, oats and hay are 
lo,Yer than on the silty soils of the uplands or on the lower-lying bottomlands. 
This type is particularly in need of organic matter to make it more productive 
and it should r eceiYe liberal applications of farm manure. Leguminous crops 
hould be turned under as green manures in many cases in order to increase 

the organic matter content of the soil. The improYement of the soil f r om the 
standpoint of organic matter will mean that it "'ill be less apt to be drouthy. 
The type is acid and lime should be employed. Applications of phosphorus 
fertilizers ,vould undoubtedly prove of Yalue and where truck crop or Yege­
tables are gro,vn applications of complete commercial fertilizers especially 
designed for garden crops may be profitably employed. 

O'NEILL LOAM (108) 

1'he O '~ eill loam is a minor type in the county coYering 0.4 percent of the 
total area. I t occurs only in the "·estern part of the county and chiefly in 
the Yicinity of DyersYille and "\Vorthington. There are no large areas, the 
most extcnsiYc being found just southeast of DyersYille. Small area,;; occur 
along the X orth Fork ::\Iaquoketa riYer in the south,vestern part of the county. 

The surface soil of the O 'Xeill loam is a dark grayish-bro,\·n or dark bro,yn 
loa111 Yar:·ing in depth fro1n 8 to 12 inches. The upper subsoil is a lighter 
bro"·n rather coarse loam underlaid at depths from 18 to 30 inches by a loose 
porous coarse sand and graYel. There are v-ariations in the soil in different 
localities and some places the sand is rather coarse. In some of the flatter 
areas: the upper subsoil contains larger amounts of silt and eYen silty layers 
bet,,cen the beds of coarse material. The type i~ found on lo"' t erraces only. 
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a fe,Y feet aboYe the present flooding area. The drainage is good to exce siYc. 
The loose open nature of the subsoil n1akes the land drouthy and in clr:i­
c;;eason the crops may suffer. 

:J\1ost of the type is under cultivation and corn and grasses arc the principal 
crops grown. ..A .. verage yieldc;; arc secured in fayorable seasons but large 
increases in crop yields may be secured thru the liberal application of far1n 
manure, the use of leguminous crops as green manures, the application of lin1e. 
which is needed, and possibly also by the u e of acid phosphate. 

JUDSON SILT LOAl\1. ( 131) 

The Judson silt loam is a minor type in the county covering only 0.2 percent 
of the total area. Only a fe,v small areas of this type have been mapped, one 
at the mouth of Catfish creek, another east of Sageville, three along the rorth 
Fork ~Iaquoketa riYer, t"·o along "\\Thite "\Va ter creek anll t,yo along the riYe1· 
north of DyersYille. On<> of these latter areas is the 1110-.t ex:tPn'-iYc ot·c·t1rrt•11<·<' 
of the type in the eounty. 

The surface soil of the ,Judson silt loam is a bro,vnish silt loam mello\\· or 
loamy in structure extending to a depth of 10 to 20 inches. Belo,v that point 
the soil is a vello,vii;;h or buff colored silt. There is little variation in texture 

~ 

thru the 3 foot section and the color gradually beco1nes lighter at the ]o,Yrr 
depths. .. ometimes the subsurface soil is some\\·hat 1nore compact and clayey 
than the surface soil. 

The type is used for general farm crops and the ~-ields are much the same 
as on the Clinton si lt loam. Improvement in crop production may be brought 
about thru the liberal application of farm manure or the turning under of 
leguminous crops as green manures. The type is acid and should be limed 
for the best growth of legumes. Applications of phosphorus fertilizers ,,ould 
undoubtedly prove of value. 

DAVENPORT CLAY LOA1\1 (180) 

The Davenport clay loam is a 1ninor type iu the county covering only 0.1 
percent of the total area. It is found only in one area in the county in the 
vicinity of Sageville, occupying an acreage of about 250 acres. 

The urface soil of the Davenport clay loam is a dark gray compact some­
,vhat plastic silty clay loam, extending to a depth of 3 to 6 inches. At that 
point it changes to a fine grained, i;;tiff, somewhat impervious clay to a depth 
of 3 feet or more. The subsoil clay is grayish. yello,Yish and chocolate colored 
and generally calcareous. The type occurs on the terraces 40 to 50 feet above 
the first bottoms. Drainage is poor on account of the impervious cla:v sub­
surface. 

The land is not regularly used for cultiYated crops altho in some areas good 
yields of general far1n crops have been securerl. The type should be ,vell 
drained and should r eceive applications of farm manure in order to put it in 
good condition for crop growth. Applications of phosphorus fertilizers mig-ht 
prove of Yalue and tests are very desirable. 
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SW AMP AND BOTTOMLAND SOILS 
There are five s\vamp and bottomland soils in the county classified in the 

Genesee and \\rabash series, and there is also an area of riverwash. The total 
area in swan1p and bottomland soils amounts to 9.9 percent of the county. 

GENESEE SILT LOA:i.\1 (71) 

The Genesee silt loam is the most extensive bottomland type, covering 4.~ 
percent of the county. It occurs in numerous areas thruout the county, along 
the various streams. The areas are all narro,v strips seldom more than 1 1 of 
a mile in "·idth and in many place!-5 less than 100 yards ,vide. 

The surface soil of the Genesee silt loam is a light bro,vn and very <lark 
gray silt loam and loam, extending to depths of 20 to 40 inches. The subsoil 
is a clav loam or clay si1uilar in color to the surface soil. The soil is ,ariable, 

~ . , 

as is usually the case ,vith bottomlancls and sometimes a stiff clav laver occurs . . . 
or layers of sand and gravel. The color variation is sometimes considerable 
frequently tile darkest color appearing at 20 to 36 inches. There has been 
some exaggeration in the mapping of the narro"T strip of soil separating the 
bottom from the adjacent upland and this ,;;trip is some"·hat different from 
the typical Genesee. These narro,v strips consist of a light bro"·n to dark 
bro"·n ,;;ilty loam underlaid at ~0 to 36 inches by a grayish, bluish-black -;ilty 
clay loam. There is usually a high content of organic matter to a depth of 
3 feet and the soil is often ,vet and in need of drainage. 'fhese areas could 
not be separated from the bottomland because of their small extent. The 
G-eucsee <,jlt loam lies 3 to 8 feet above the beds of the streams and is '.'iUbject 
to overflow. · 

~Io::.t of the land is uncultiYat~d and utilized for pasture. This is due to 
the fact that the bottomlands are narro,Y and the streams are \Yincling, ,vhicb 
makrs the land difficult to cultiYate. "\'then it is utilized for general farn1 
crops good yieldl) are secured in f,l'\ arable seasons, particularly of corn. There 
is al"·ay-, the danger of injury from o, erflo,,·. The type is poorly drained in 
son1e sr1ots and if crops are to be gro"'n more adequate drainage should be 
proYicled. "'"hen cropped the land will respond to small applications of farm 
rna11u1·P, the application of lime to remedy acidity and possibly the application 
of a phosphoru':> fertilizer. 

WABASH SILT LOA'\l (26) 

The \\"a bash silt loam is the second largrst botton1land soil, <;oYering 2 1 
percent of the county. It occurs along the riYers and creeks in the ,vcstern 
and central southern part~ of the county, being foun<l generally along \\"bite 
,,~ater creek and the Xorth Fork ~Iaquoketa riYer. It occurs in narro"· strips 
along the st1 earns the ,viclth of the bottoms being very much the same as those 
in the eastern part of the county ,vhere the Genesee silt loam occurs. 

The surface soil of the \Vabash silt loam is a mello,v silt loam, dark brown 
to almost black in color. It grades gradually into a dark bro"'D, dark gray 
or mottled bro"Tn and gray heavy clay loam. There are some Yariations in 
the type "" may he exp<'cted, and in some area,;; the soil is lighter in color 
and varies some,vhat in texture. In the areac:;, where the streams flo,v thru 
Clinton upland, there is a light colored silt loam covering over the typical 
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\ \T abash. In other cases ther e are deposits of material from the upland laid 
down over the \ y· abash on the bottoms. 

The greater part of the Wabash silt loam is under cultivation and corn is the 
chief crop gro,vn. Hay and small grains are produced to some extent and 
occasionally other crops are grown. The type is quite productive in favorable 
seasons but is apt to need drainage. I t is subject to overflo,v, and crops may 
be injured in some seasons. Small applications of farm manure ,vould be of 
value when the soil is to be used for farm crops. I t is acid and lime should 
be applied and it might also respond to applications of phosphorus fertilizer 

\YAB.\SH STO)JY SILT LO.\:\I (COLLU\'IAL PHASE l ( 181) 

The \\yabash stony silt loam, collu,;ial phase, is a minor type in the county, 
covering 1.6 percent of the total area. I t occurs along the bluffs bordering 
the 11I issis~ippi river and along the lower course~ of the Little l\Iaquoketa. 
There are small areas along some of the other larger strea1ns ot the county. 
The areas are all narro,v and of little agricultural value. 

The surface soil is mainly a dark bro,vn silt loam and loam containing rock 
fragn1ents, stones and gravel. The subsoil is a yello"·ic;h-bro,vu ch1y loam and 
clar. The upper slopes consist of out-crops of lime rock ou ,vhich there arc 
scattered patches of soil probably loessial. In general the thin covering of 
loess has been ,vashed do\\·11 the slopes. The land consists 1nainly of pre­
cipitous rock bluffs and is valued chiefly for its fore-.t gro,Yth. It has <.;mall 
value for pasturage. There is a rlense gro"·th of white oak, red oak. "·alnut, 
hickory, elm, hard maple, bass wood, and aspen on the slopes. Small patches 
of soil at the bases of the bluffs might he used for gro,ying fruits or for garden 
crops. 

GE ESEE SILTY CLAY LO.\,:\l ( 182) 

The Genesee silty clay loam is a minor type in the couuty c0Yer111g l.~ 
percent of the total area. I t occ11rs on the bottoms along the lo\ver courses 
of the Little 1\f aquoketa river and Catfish creek, and most of the lo\\· lying 
botto1nlands along the 1\1ississippi river. 'l'hc largest areas are found east of 

ageville, east of Dubuque and east of l\Iassey on Green Island. Rather 
considerable a reas occur along the Little l\1aquokcta river south and " 'est of 
Sageville. 

The surface soil of the type is a gray and light br0\\'11 compact silt loam 
grading at depths of 2 to 4 feet into a slightly more co1upart clay loan1 and 
silty clay. ~\.t shallo"' depths there is a lead gray color specked \\~ith bro,Ynish 
and blackish iron stains. There are some small areas of the silt loa1n included 
with the type as they could not be separated. The bonndar) lines separating 
this soil from the Genesee silt loa1n are frequently rather arbitrary as there 
is apt to be a gradual tran~ition fro1u one type to th~ other The type lies 6 
to 10 feet above the }eye} of the strean1s and is subject to overflo,v. It is very 
poorly drained naturally and ,Yhen cultivated is in need of artificial drainage. 

The higher land on the islands in the :\1ississippi river is heavily fort.'stcd 
\vith soft maple, ash, and elm, and the lo,ver areas arc covered ,vith a " ' illo,v 
growth. Very little of the land has been cleared and used for cultiYation 
because of the frequency of overflo,vs. On cultivated areas corn is the chief 
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crop and in favorable seasons yields of 50 to 60 bushels per acre are obtained. 
1-Ieavy crops of hay are also secured in good seasons. When cultivated the 
-;oil needs first of all to be thoroly drained, it would respond to small appli­
cations of farm manure and it should be limed. 

RIVER WASH ( 53) 

There is a s1nall area of rivern·ash in the county, covering 0.4 percent of 
the total area. There are numerous small areas of this material along the 
:.Iissi-;sippi river and it consists of a variable material laid down by the river 
jn recent deposits. It is found along the shores of the river and consists of 
loo:-c i,and on alternating layers of grayish silt and sand. Some of the areas 
are pern1anently ,vet and all are subject to overflo,v. It supports a gro,vth 
of ,Yillo,vs and some cotton and soft maple. The land has practically no 
ag-ri('ultnral valU('. 8on1e of the botto1ula11cl "·ithin the ciLy of Dubuque has 
been filled in ,vith soil fro1n excav,1tions and refuse and the material is there­
fore cxtremelv variable. 

~ 

GENESEE FINE SANDY LOAi\1 ( 117) 

The Genesee fine sandy loam is a minor type in the county covering 0.4 
percent of the total area. It occurs in very narro"' strips along the streams 
in the south"·estern part of the county, being found mainly along John creek 
a ncl the Xorth Fork ::\Iaquoketa river. 

The :-.urface soil of the (¾enesee fine sandy loam is a light bro".,n friable fine 
sandy loa1n to depths of :20 to 30 inches. Belo,v that point the material is 
-;0111e"·hat lighter in ('Olor and contains a higher amount of clay. The surface 
:-;oil varies from a sanely loam to a very fine sandy loam. These variations are 
included O"\Ving to their small extent. 

'/ery little of the land is cultivated as the bottoms are na1-rolv and the soil 
is subject to overflo"·· Blue grass and "'hite clover support good pasturage. 
If cultivated the soil "·ould be improved by additions of farm manure, the use 
of lime, the turning under of leguminous green manure and possibly by the 
application of a phosphorus fer tilizer. 

RESIDUAL SOILS 

'l'here are t"·o residual soils in the county classified in the Dubuque and 
({a,<·onade series. 1'ogether they cover 7.9 percent of the total area. 

DUBUQUE SILT LOAM (183) 

'l'he Dubuque silt loam is the larger of the residual soils and it is the third 
largc~t soil type in the county. It covers 7.6 percent of the total area. It 
occurs thruout the eastern and central portions of the county and to some 
extent in the south central part of the county. I t occurs on the steep slopes 
and bluffs along the various streams and drainage"·ays and also in narrO'\V 
strips separating the Clinton silt loam from the steep phase. In some places 
it is found adjacent to the bottomlands. The type occurs, in general, in 
narro"' ribbon-like strips altho there is a rather more extensive occurrence 
in ::\Iosalem to,vnship. 

The surface soil of the Dubuque ~ilt loam is a grayish-brown or light brown 
n1cllo,v silt loam, grading into a yellow silty clay loam which at 20 to 36 inches 
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Fig. 12. Gasconade loam in foreground. Carrington loam background. 

becomes a yellow or reddish rather stiff gravelly clay resting on limestone. Variation 
in the thickness of the so il and in the color are con1mon. The soil on the tops of bluffs 
is generally lighter in color and the underlying clay is steeper and more reddish. At 
the base of the slopes the soil is somewhat darker in color and more loamy and open. 
These variations from the typical soil cannot be shown on the map owing to their oc­
currence in narrow strips. The s ubsoil is calcareous and frequently lime fragments 
occur in the surface. 

All of the type was originally forested with white oak, red oak, walnut, elm and 
hickory. Partly cleared land provides excellent pasturage and blue grass grows ,vell. 
The unfavorable topography makes little of the land s uitable for cultivation. Only in 
small areas would it be desirable to grow cultivated crops. In general it should be 
kept in pasture. When cultivated the soil should receive applications of farn1 manure 
in order to bring about the best crop yields. 

GASCONADE LOAM (184) 

The Gasconade loam is a minor type in the county covering only 0.3 percent of the 
total area. It occurs in ridges, slopes and knolls chiefly in the ,vestern and southwest­
ern parts of the county. The areas are all small and of minor importance. The larges t 
occurrence of the type is along the county line south of Bernard. Other areas of im­
portance occur in the vicinity of Dyersville. Numerous s mall areas are found scattered 
thru the southwestern townships. 

The surface soil of the Gasconade loam is a brown to dark brown loam and sandy 
loam, underlaid by a thin layer of clay or clay loam and resting on limestone rock at 
shallow depths. In some areas there is only 3 to 6 inches of dark surface soil resting 
directly on rock. In other areas there is a shallow layer of stiff reddish clay separating 
the soil from the rock. In general the soil is a mixture of residual material formed 
from the weathering of the limestone with mineral particles derived from the drift 
and loess. 

The areas of the type are from 2 to 40 acres in extent and much of it is so thin and 
stony that it cannot be plowed and therefore utilized only for pasture. Cultivated 
crops suffer for lack of moisture and ,pasture grasses are also apt to be injured by lack 
of water. The deeper variations of the soil are cultivated and frequently good yields 
of general farm crops are secured. Wben cultivated the soil should receive liberal appli­
cations of farm manure in order to bring about the best crop growth. It might also re­
spond to applications of phosphorus fertilizers. 
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APPENDIX 

THE SOIL SURVEY OF IOWA 
\\.hat soils need to make them highly productive and to keep them so, and how 

th~ir needs 1nay be supplied, are problems which are met constantly on the farm 
today. 

To enable every farmer to solve these problems for his local conditions, a complete 
survey and study of the soils of the state bas been undertaken, the results of which 
will be published in a series of county reports. This work includes a detailed sur­
vey of the soils of each county, following which all the soil types, streams, roads, rail­
roads. etc., are accurately located on a soil map. This portion of the "·ork is being 
carried on in cooperation •with the Bureau of Soils of the Uniled States Department 
of Agriculture. 

Samples oi soils are taken and examined mechanically and chemically to determine 
their character and composition and to learn their needs. Pot experiments ·with these 
san1ples are conducted in the greenhouse to ascertain the value of the use of manure, 
fertilizers. lime and other materials on the various soils. These pot tests are followed 
in many cases by field experiments to check the results secured in the greenhouse. 
The n1engerness of the funds available for such ,vork has limited the extent of these 
neld sturlies an<i. t<•sts have not been possible in each county surveyed. Fairly com­
plete results ha ,·e been secured, however, on the main types in the large soil areas. 

Following the survey, systems of soil management which should be adopted in the 
various counties and on the different soils are worked out, old methods of treatment 
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are emphasized as necessary or their discontinuance advised, and new methods of 
pro\'eo yalue are suggested. 

PL,.4.1VT FOOD 11.V SOILS 

Fifteen different chemical elements are essential for plant food. but n1any of ther;e 
occur so extensively in soils and are used in such small quantities that there is prac­
tically no danger of their ever running out. Such, for example, is the case "·ith iron 
and aluminum, past experience showing that the amount of these elements in the 
soil ren1ains practically constant. 

Furthern1ore, there can never be a shortage in the elements which come prirnarily 
from the air, such as carbon and oxygen, for the supply of these in the atn1osphere is 
practically inexhaustible. The same is true of nitrogen, ·which is no,v kno"·n to be 
taken direct!} from the atmosphere by ,veil-inoculated legumes and by certain micro­
scopic organisn1s. Hence, altho many crops are unable to secure nitrogen from the 
air and are forced to draw on the soil supply, it is possible by the proper and fre­
quent grov. ing of v.•ell-inoculated legumes and their use as green manures, to store up 
sufficient of this elem'ent to supply all the needs of succeeding non-legumes. 

Tl-IE "SOIL DERIV"CD" ELErvlE:NTS 

Phosphorus. potassium, calcium and sulfur, kno,vn as "soil deriverl" elements, 1nay 
frequestly be lacl{ing in soils, and then a fertilizing material carrying the necessary 
element must be used. Phosphorus is the element most like]~, to be deficient in a11 
soils. This is especially true of Iowa soils. Potasc;ium frequently is lacking in peats 
and swampy soils, but normal soils in Iov.·a and elsewhere are usually well supplied 
with this ele1nent. Calcium may be low in soils which have borne a heavy gro,vth of 
a legu1ne, especially alfalfa; but a shortage of this el0rnent is very unlikely. It seems 
possible from recent tests that sulfur may be lacking in many soils. for applications 
of sulfur fertilizers have pro, ed of value in some cases. Ho,vever, little is known as 
yet regarding the relation of this element to soil fertility. If later studies show its 
importance for plant gro,vth and its deficiency in soils, sulfur fertilizers may co1ne 
to be considered of much value. 

AVAILABLE AND UNAV.AILABLE PLANT FOOD 

Frequently a soil analysis sho,vs the presence of such abundance of the essential 
plant foods that the conclusion might be dra,vn that crops should be properly supplied 
for an indefinite period. Ho,vever, applications of a fertilizer containing one of the 

T~\BLE I. PLANT FOOD IN CROPS AND VALUE 

Calculating Nitrogen (N) at 16c (Sodium Nitrate (Na N03
) ), Phosphorus (P) at 12c 

( Acid Phosphate), and Potassiun1 (K) at 6c ( Potassium Chloride (KCl) ) 

Plant food, lbs. \~aluc of plant food Total 
value 

Crop Yield 
Nitro- Phos- Pot as-

of 
:'\itro- Phos- Potas- plant 

gen phorus sium gen phorus sium food 

Corn, grain ..... 75 bu. 75 12.75 14 $12.00 $1.52 $0.84 $14.37 
Corn, stover . . . . 2. 25 T. 36 4.5 39 5.76 0.54 2.34 8.64 
Corn, crop ..... 111 17.25 53 17.76 2.07 3.18 23.01 . . . . . . . . 
Wheat, grain ... 30 bu. 42.6 'i . 2 7.8 6.81 0.86 0.46 8.13 
Wheat, straw 1.5 T . 15 2.4 27 2.40 0.28 1.62 4.30 . . . 
Wheat, crop .... 57.6 9.6 34.8 9.21 l .14 2.08 12.43 . . . . . . . . 
Oats, grain . . . . . 50 bu. 33 5.5 8 5.28 0.66 0.48 6.42 
Barley, straw . . . 1.25 T. 15.5 2.5 26 2.48 0.30 1.56 3.28 
Oats, crop . . . . . . 48.5 3 34 7.76 0.96 2.04 14.70 . . . . . . . . 
Barley, grain . . . 30 bu. 23 5 5.5 3.68 0.60 0.33 4.61 
Barley, straw . . . 0. 75 T. 9.5 1 13 1.52 0.12 0.78 2.42 
Barley, crop . . . . 32.5 6 18.5 5.20 0.72 1.11 7.03 

♦ • • • • • • • 

Rye, ~rain ...... 30 bu. 29.4 6 7.8 4.70 0.72 0.46 5.88 
Rye, stra,v . . . . . 1.5 T. 12 3 21 1.92 0.36 1.26 3.54 
Rye, crop ....... . . . . . . . . 41.4 9 28.8 6.62 1.08 1.72 9.42 
Potatoes . . . . . . . 300 bu. 63 12. 7 90 10.08 1.25 5.40 17.00 
Alfalfa, hay .... 6 T. 300 27 144 48.00 3.24 8.64 59.88 
Timothy, hay ... 3 T. 72 9 67.5 11.52 1.08 I 3.95 16.55 
Clover, hay ..... 3 T. 120 15 90 19.20 1.80 5.40 16.40 
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elements present in such large quantities in the soil may bring about an appreciable 
and even profitable increase in crops. 

The explanation of this peculiar state of affairs lies in the fact that all the plant 
food shown by analysis to be present in soi ls is not in a usable form; it is said to be 
unavailable. P lants cannot take up food unless it is in solution: hence available 
plant food is that which is in solution. 

Bacteria and molds are the agents which bring about the change of insoluble, un­
available material into available form. If conditions in the soil are satisfactory fo r 
their vigorous growth and sufficient total plant food is present, these organisms will 
bring about the production of enough soluble material to support good crop growth . 

RE1\.1OV AL OF PLANT FOOD BY CROPS 

The decrease of plant food in the soil is the direct result of removal by crops, altho 
there is often some loss by leaching also. A study of the amounts of nitrogen. phos­
phorus, and potassium removed by some of the common farm crops will show how 
rapidly these elemments are used up under average farming conditions. 

The amounts of these elements in various farm crops are given in table I. The 
amount of calcium and sulfur in the crops is not included, as it is only rerently that 
the removal of these elements has been considered important enough to warrant 
analyses. 

The figures in the table show also the value of the three elements contained in the 
different crops, calculated from the market value of fertilizers containing them. 
Thus the value of nitroi?en is figured at 16 cents per pound, the rost of the elements 
in nitrate of soda; phosphorus at 12 cents, the cost in acid phosphate, and potassium 
at 6 cents, the rost in muriate of potash 

It is evident from the table that the continuous growth of any common farm crop 
without returning these three important elements will lead finally to a shortage of 
plant food in the soil. The nitrogen supply is drawn on the most heavily by all the 
crops, but in the case of alfalfa and clover only a smaJI part should be taken from 
the soil. If these legumes are inoculated as they should be. they will take most of 
their nitrogen from the atmosphere. The figures are therefore entirely too high for 
the nitrogen taken from the soil by these two crops. but the loss of nitrogen from the 
soil by removal in non-leguminous crops is considerable. The phosphorus and potas­
sium in the soil are also rapidly reduced by the growth of ordinary crops. \Yhile the 
nitrogen supply may be kept up by the use of leguminous green manure crops. pbos­
phorus and potassium must be supplied by the use of expensive commercial fertilizers. 

Of course, if the crops procured are fed on the farm and the manure carefully pre­
server! and used, a large part of the valuable matter in the crops will be returned to 
the soil. This is the rase in li\'estock and dairy farming where the products sold con­
tain only a portion of the valuable elements of plant food removed from the soil. In 
grain farming, however, green manure crops and commercial fertilizers must be de­
pended upon to supply plant food deficien<'ies in the soil. It should be ruentioned that 
the proper use of crop residues in this latter system of farming reduces considerablJ 
plant food loss. 

REl\.lOVAL FROlVl I O\YA SOILS 

It has been conservatively estimated that the plant foort taken from Iowa soils and 
shipped out of the state in grain amounts to about $30,000,000 annually. This calcu­
lation is based on the estimate of the secretary of the \ \ 'estern Grain Dealers' Associa­
tion that 20 percent of the corn and 35 to 40 percent of the oats produced in the 
state is shipped off the farms. 

This Joc::c:: of fertility is une,·enlv distributert oYer the state. varying as farmers do 
more or less livestock and dairy farming or grain farming. I n grain farming, wher e 
no manure is produced and the entire grain crop is sold, the soil may very quickly 
become deficient in certain neressary plant foods. Eventually, however. all soils 
are depleted in essential food materials, whatever system of farming is followed. 

The preliminary study of Iowa soils, already reported, revealed the fact that there 
is not an inexhaustible supply of nitrogen. phosphorus and potassium in the soils of 
the state. Potassium was found in much larg-Pr amounts than the other two elements. 
and it was concluded, therefore. that attention should be centered at the present time 
on nitrogen and phosphorus. In spite of the fact that Iowa soils a re still comparative­
ly fertile and crops are still large there is abundant e,•idence at hand to pro"e that 
the beet possible yields of certain crops are not being obtained in many cases because 
of the Jack of neressary plant foods or becauc;e of the lack of proper conditions in 
the soil for the growth of plants and the production, by bacter ia, of available plan t 
food. 

Proner systems of fa r ming wi ll insure the produrtion of satis factory crops and t he 
maintenance of permanent fertility and the adoption of such systems should not be 
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delayed until the crop yields are much lower, for then it will involve a long, tedious 
and very expensive fight to bring the soil back to a fertile condition. If proper 
methods are put into operation while comparatively large amounts of certain plant 
foods are still present in the soil, it is relatively easy to keep them abundant and 
attention may be centered on other elements likely to be limiting factors in crop 
production. 

Soils may be kept permanently fertile by adopting certain practices which will 
be summarized here. 

CULTIVATION AND DRAINAGE 

Cultivation and drainage are two of the most important farm operations in keeping 
the soil in a favorable condition for soil production, largely because they help control 
the moisture in the soi l. 

The moisture in soils is one of the most important factors governing crop production. 
If the soil is too dry, plants suffer for lack of water necessary to bring them their 
food and also for lack of available plant food. Bacterial activitioo are so restricted in 
dry soils that the production of available plant food practically ceases. If too much 
moisture is present, plants likewise refuse to grow properly because of the exclusion of 
air from the soil and the absence of available food. Decay is checked in the absence of 
.air, all beneficial bacterial action is limited and humus, or organic matter, containing 
plant food constituents in an unavailable form, accumulates. The infertility of lo\v­
lying, swampy soils is a good illustration of the action of excessive moisture in restrict­
ing plant growth by stopping aeration and limiting beneficial decay processes. 

While the amount of moisture in the soil depends very largely on the rainfall, any 
excess of water may be removed from the soil by drainage and the amount of water 
pres~nt in the soil may be conserved during the periods of drouth by thoro cultivation 
or the maintaining of a good m ulch. The need for drainage is determined partly by the 
nature of the soil, but more particularly by the subsoil. If the subsoil is a h eavy, tight 
clay, a surface clay loam will be rather readily affected by excessive rainfall. On the 
other hand, if the surface soil is sandy, a heavy subsoil will be of advantage in prevent­
ing 'the rapid drying out of the soil and also in checking losses of valuable matter by 
leaching. 

THE ROTATION OF CROPS 

Experience has shown many times that the continuous growth of one crop takes the 
fertility out of a soil much more raipidly than a rotation of crops. One of the most 
important farm practices, therefore, from the standpoint of soil fertility, is the rotation 
of crops on a basis suited to the soil, climatic, farm and market conditions. The choice 
of crops is so large that no difficulty should be experienced in selecting those suitable 
for all conditions. 

MANURING 

There must always be enough humus, or organic matter, and nitrogen in the soil it 
satisfactory crops are to be secured. Humus not only keeps the soil in the best physical 
condition for crop growth, but it supplies a considerable portion of nitrogen. An 
abundance of humus may always be considered a reliable indication of the presence of 
much nitrogen. This nitrogen does not occur in a form available for plants, but with 
proper physical conditions in the soil, tbe nonusable nitrogen in the animal and vegeta­
ble matter ,vhich makes up the humus, is made usable by numerous bacteria and changed 
into soluble and available nitrates. 

The humus, or organic matter, also encourages the activities of many other bacteria 
which produce carbon dioxide and various acids which dissolve and make available the 
Insoluble phosphorus and potassium in the soil. 

Three materials may be used to supply the organic matter and nitrogen of soils. These 
are farm manure, crop residues and green manure, the first two being much more 
common. 

By using a ll the crop residues, all the manure proouced on the farm, and giving 
well-inoculatecl legumes a place in the rota tion for green manure crops, no artificial 
means of maintaining the humus and nitrogen content of soils need be resorted to. 

THE USE OF PHOSPHORUS 

rowa soils are not abundantly supplie<l with phosphorus. l\1oreover. It is possible 
>y the use of manures, green manures, crop residues. straw, stover , etc., to return to the 

soil the entire amount of that element removed by crops . Crop residues, stover and 
straw merely return a portion of the phosphorus removed, and while their use is im­
portant in checking the loss of the element. they cannot stop it. Green manuring adds 
no phosphorus that was not used in the growth of the green manure crop. Farm manure 
returns part of the phosphorus removed by crops which are fed on the farm, but not 
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all of it. While, therefore, immediate scarcity of phosphorus in Iowa soils cannot be 
positively shown. analyses and results of experiments show that in the more or Jess 
distant future, phosphorus must be applied or crops will suffer for a lack of this ele­
ment. Furthermore, there are indications that its use at present would prove profitable 
in some instances. 

Phosphorus may be applied to soils in three commercial forms, bone meal, acid phos­
phate and rock phosphate. Bone meal cannot be used generally, because of its extr eme­
ly limited production, so the choice re8ts between rock phosphate and acid phoophate. 
Experiments are now under way to show which is more economical for farmers in the 
state. 11any tests must be conducted on a large variety of soil types, under widely dif­
fering conditions, and thru a rather long period of years. 

LL\1ING 
Practically all crops gro,v better on a soil ~·hich contains lime, or in other words, on 

one which is not acid. As soils become acid, crops grow smaller, bacterial activities are 
reduced and the soil becomes infertile. Crops are differently affected by acidity in the 
soil; some refuse to grow at all; others grow but poorly. Only in a very few instances 
can a satisfactory crop be secured in the absence of lime. Therefore, the addition of 
lime to soils in which it jg lacking is an important principle in permanent soil fer­
tility. All soils gradually become acid because of the losses of lime and other basic 
materials thru leaching the production of acids in the decomposition processes con­
stantly occurring in soils. Iowa soils are no exceptions to the general rule, as was· 
shown by the tests of many r epresentative soils reported in Bulletin No. 151 of this sta­
tion. Particularly are the soils in the Iowan drift, l\1ississippi loess and Southern Iowa 
loess areas likely to be acid. 

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

SOIL AREAS IN IOTI'A 
There are five large soil divisions in Iowa, the " risconsin drift, the Iowan drift, the 

l\fissouri loess, the l\1ississippi loess and the Southern Iowa Iooos. These five divisions 
or the soils of the state are based on the geological forces which brought about the forma­
tion or the various soil areas. The various areas are slJown in the n1ap, fig. 12. 

With the exception of the northeastern part of the state, the whole surface of Iowa 
was in ages past overrun by the great continental ice sheets. These great masses of ice 
moved slowly over the land, crashing and grinding the rocks beneath and carrying along 
with them the material which they accumulated in their progress. Five ice sheets in­
vaded Iowa at different geological eras, coming from different directions and carrying 
therefore, different rock material with them. 

The deposit, or sheet, of earth debris left after the ice of such glaciers melts is called 
"glacial till" or "drift" and is easily distinguished by th e fact that it is usually a rather 
stiff clay containing pebbles of all sorts as well as large boulders of "nigger beads." 
Two of these drift areas occur in Iowa today, the Wisconsi n drift and the Iowan drift, 
covering the north central part of the state. The soils of thooe two drift areas are quite 
different in chemical con1position. due primarily to the different ages of the two ice 
invasions. The Iowan drift was laid down at a much earlier period and is somewhat 
poorer in plant food than the \Yisconsin drift soil, having undergone considerable leach­
ing in the time ,vhich bas elapsed since its formation. 

The drift deposits in the remainder of the state have been covered by so-called loess 
soils, vast accumulations of dust-like materials which settled out of the air during a 
period of geological time when climatic conditions ~·ere very different than at present. 
These loess soils are very porous in spite of their fine texture and they rarely contain 
large pebbles or stones. They present a strong contrast to the drift soils, which are 
somewhat heavy in texture and filled with pebbles and stone. The three loess areas in 
the state, the :\lissouri, the l\ligsissippi and the Southern I owa, are distinguished by 
differences in texture and appearance, and they vary considerably in value for farming 
purposes. In some sections the loess is very deep. while in other places the underlying 
leached till or drift soil is very close to the gurface. The fertility of these soils and 
their needs are greatly influenced, therefore, by their depth. 

THE SOIL SURVEY BY COUNTIES 
It is apparent that a general survey of the soils of the state can give only a very gen­

eral idea of soil conditions. Soils ,·ary so widely in character and composition, depend­
ing on many other factors than their so urce, that definite kno,vledge concerning thei r 
needs can be secured only by thoro and con1 plete study of them in place in small areas. 
Climatic conditions, topography, depth and character of soi l, chemical and mechanical 
composition and all other factors affecting crop production must be considered. 

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

GENERAL SOIL CHARACTERI STICS 

Soil types possess more or less definite characteristics ·which may be determined 
largely in the field, altho some laboratory study is necessary for final disposition. Usu­
ally the line of separation bet,veen adjoining soil types is quite distinct and it is a sim­
ple matter to locate the type boundaries. In some cases, however, there is a gradation 
from one type to another and then the boundaries may be fixed only with great dif­
ficulty. The error introduced into soil survey work from this source is very small and 
n eed cause little concern. 

SOIL AREA.5 Of IOWA 
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Fig. 12. Map sho,ving principal soil areas 10 Iowa. 

The factors which must be taken into account in establishing soil types have been well 
enum erated by the Illinois Experhnent Station in its Soil Report No. 1. 
They are: 

1. The geological origin of the soil, whether residual, glacial, loessial, alluvial, col-
luvial or cu mulose. 

2. The topography or lay of the land. 
3. The structure or depth and character of the surface, subsurface and subsoil. 
4. The physical and n1echanical composition of different strata composing the soil. 

as the percentages of gravel, sand, silt, clay and organic matter which they contain. 
5. The texture or porosity, granulation, friability, plasticity, etc. 
6. The color of the strata. 
7. T he natural drainage. 
8. The agricultural value based upon its natural productiveness. 
9. Native vegetation. 

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

Organic matter 
{ 

All partially destroyed or decomposed 

vegetable and animal material. 
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Stones-over 32 mm.• 
Gravel-32-2.0 mm. 
Very coarse sand-2.0-1.0 mm. 

Inorganic matter Coarse sand-1.0-0.5 mm. 
l\1edium 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 
Tbe general groups of soils by types are indicated thus by the Bureau of Solls. 
Peats-Consisting of 35 percent or more of organic matter, sometimes mixed with 

more or less sand or soil. 
P eaty Loa1ns-15 to 35 percent organic matter mixed with much sand and silt and 

a little clay. 
Mucks-25 to 35 percent of partly decomposed organic matter mixed with much clay 

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

more than 50 percen t silt and clay. 
Silty Clay Loams-20 to 30 percent clay and more than 50 percent silt. 
Clay Loanis-20 to 30 percent clay and less than 50 percent silt and some sand. 
Silt Loarns-20 percent clay and more than 50 percent silt mixed with some sand. 
Loams-Less than 20 percent clay and less than 50 percent silt and f rom 30 to 50 per-

cent sand. 
Sandy Clays-20 percent silt and small amounts of clay up to 30 percent. 
Fine Sandy Loanis-1\-iore than 50 percent fine sand and very fine sand mixed with 

less than 25 percent very coarse sand, <'Oarse sand and med iu m sand, much silt and a 
little clay; silt and clay 20 to 50 percent. 

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

l- ery Fine Sand-l\1ore than 50 percent [ine sand and Jess than 25 percent very coar se. 
coarse and medium sand, less than 20 percent silt and clay. 

Fine San<l-:\1ore than 50 percent fine sand and less than 25 percent very coarse, 
coarse and medium sand, less than 20 percent silt and clay. 

San<l-l\1ore than 25 percent very coarse, coarse and medium sand, less than 50 per­
cent fine sand, less than 20 percent silt and clay. 

Coarse Sand-1Iore than 25 percent very coarse, coarse and medium sand, less than 50 
percent of other grades, less than 20 percent silt and clay. 

Gravelly Loarns-25 to 50 percent very coarse sand and much sand and some silt. 
Gravels-l\1ore than 50 percent very coarse sand. 
Stony Loams-A large n umber of stones over one inch in diameter. 

l\-1ETHODS USED IN TtIE SOIL SURVEY 
It may be of some interest to state briefly the methods which are followed in the fi eld 

in surveying the soils. 
As bas been indicated the completed n1ap is in tended to show the accurate location 

and boundaries, not only of all soil types but also of the streams, roads, railroads, etc. 
The first step, therefore, is the choice of an accurate base map and any official map of 

the county may be chosen for this purpose. Such maps are always checked to corre­
spond correctly with the land survey. The location of every stream, road and railroad 
on the map is likewise carefully verified and corrections are frequently necessary. 
When an accurate base map is not available the field party must first prepare one. 

The section is the unit area by which each county is surveyed and mapped. The dis­
tances in the roads are determined by an odometer attached to the vehicle, and in the 
field by placing, which is done with accuracy. The directions of the streams, roa ds, rail­
roads, etc., are determined by the use of the con1pass and the plane table. The character 
of the soil types is ascertained in the section by the use of the auger, an instrument for 
sampling both the surface soil and the subsoil. The boundaries of each type are then 
ascertained accurately in the section and indicated on the map. l\iaoy samplings are 
frequently necessary, and individual sections may contain several soil types and r e­
quire much time for mapping. In other cases, the entire section may contain only one 
soil type, which fact is readily ascertained, and in that case the mapping may proceed 
rapidly. 

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

The completed map, therefore, sho,vs as accurately as possible all soils and soil bound-
aries, and it constitutes also an exact road map of the county. 

• 25 mm. eQuals 1 In. tBureau ot Soils Book. 




