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JEFFERSON COUNTY SOILS· 
By w. H. STEVENSON and P. E. BROWN with the assistance of C. L . ORRBEN, L. w. FORMAN 

and A. J . ENGLEHORN 

J efferson County is located in southeastern Iowa in the third tier of counties 
west of the Mississippi River and i.n the second tier north of the Missouri state 
line. It is entirely m the Southern Iowa loess soil area and practically all of 

the soils of the coun.ty are, therefor e, of 
loessial origin. 

'l'he total area of the county is 431 squar e 
miles or 275,840 acres . Of this area 263,088 
acres or 95.4 percent is in farm land. The 
total number of farms is 1,853 and the aver­
age size of the farms is 142 acres. The farms 
ar e operated by 1,046 owners, 167 relative 
renters, 502 renters, 130 both owning and 

]?i7 . 2. A map showing th e locat ion of r enting, and 8 unclassified. The following 
Jefferson Qount~r. 

figures from the Iowa Yearbook of Agricul-
ture for 1925 show the utilization of the farm land in the county. 

Acreage in general farm crops ....... . ........ .. .. ....... . . .. . 146, 756 
Acreage in farm buildings, public highways and feed lots. . . . . . . . 9,537 
Acreage in pas ture ............... . .......... . ......... .. . .. . 109,319 
Acreage in was teland not utilized for any purpose. . . . . . . . . . . . . . . 723 
Acreage in farm " ·ood lots used for timber only. . . . . . . . . . . . . . . . 153 
Acreage in farm Janel lying idle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,638 
Acreage in crops not otherwise listed..... . . . . . . . . . . . . . . . . . . . . . 145 

THE TYPE OF AGRICULTURE I N JEFFERSON COUNTY 

In J efferson County the type of agriculture followed at the present time con­
sists mainly of a system of general farming , including the raising of corn, oats, 
and hay and the br eeding and feedi ng of beef cattle, dairy cattle and hogs. 'rhere 
is very little grain farming . The great majority of the farmers combine grain 
production and livestock r aising, and many farms are operated entirely on a live­
stock basis. The livestock system of farming or the general system permits a 
ready maintenance of the productivity of the soil. As this fact has become more 
generally r ecognized thru th e years, there has been a general tendency toward 
these systems of farming . 

The income of the county comes from the sale of corn, oats and other crops, 
and from beef cattle, hogs and dairy products. 

There is not a very extensive area in waste land but methods of treatment 
may be adopted for the reclamation of many areas which are classified in this 
way. The causes of infer tility are so variable that general recommendations for 
reclaiming waste lands cannot be given. Later in this report, under the descrip­
tions of individual soil types, special treatments will be suggested for use under 
any soil conditions to make the land more productive. In special cases for more 

*.See Soil Survey of J efferson County, Iowa , by C. L. Orrben of the Iowa Agricultural Experimen t 
Station and C. B. Boatwright of the U. S. Department of Agri culture. Field oper ations of the Bureau of 
So ils 1922. 
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'rABLE I. AVERAGE YIELD AND VALUE OF PRINCIPAL CROPS GROWN IN 
JEFFERSON COUNTY, IOWA* 

Percent of Bushels Total Total 
Crop Acreage total farm or bushels Average valu e 

land of tons or price of 
county per acre tons crops 

Corn . . .. .. ..... .. .. . 71,053 27.0 42.0 2,984,226 I $ 0.56 $1,671,166 
Oats .. ... . . . .. . .. ... 31,981 12.1 37.0 1,186,292 0.32 379,613 

I 

Winter wheat . .. . .. . . 3,708 1.4 17.0 36,036 I 1.36 49,008 
Spring wheat .. ... . .. 31 0.01 15.0 465 I 1.30 604 
Barley .. .... . .. .. . . ·1 44 0.01 I 25.0 1,100 0.57 627 
Rye .. . .. ............ 116 0.04 18.0 2,088 0.80 1,670 
Potatoes . .. .. .... .. . 119 0.04 63.0 7,497 2.35 17,617 
Tame hay ............ 32,227 12.2 1.4 45,118 13.50 609,093 
Wild hay ... ... ... . .. 38 0.01 1.5 57 10.50 598 
Alfalfa .. . .... . .. .... 133 0.04 4.0 532 17.50 9,310 
Timothy seed ..... .. . 2,781 1.1 

I 
4.5 12,511 3.15 39,409 

Clover seed ... .. .. . .. 4,251 1.7 · 0.7 2,846 14.27 40,612 
Pasture .. . .. . ....... 109,319 41.6 . . . . . ...... . .... .. ..... . 

or less abnormal conditions, advice regarding treatment may be secured upon 
request from the Soils Section of the Iowa .Agricultural Experiment Station. 

The general farm crops grown in J efl'erson County in the order of their im­
portance are corn, oats, hay, wheat, potatoes, alfalfa, rye and barley. The aver­
age yields and value of these crops are given in table I. 

Corn is the most important crop grown both in acreage and value. In 1925 it 
occupied 27 percent of the total. farm land. In that year average yields of the 
crop amounted to 42 bushels per acre. In favorable seasons and under the most 
desirable soil conditions the yields are larger than the average figure given. The 
chief varieties grown are Reid's Yellow Dent, Boone County White and Iowa 
Silvermine. The corn produced is used largely for feeding cattle and hogs and 
only a portion of the crop is sold off of the farms. Probably more corn is sold 
from the tenant farms than from the farms operated by owners, but there has 
been an increasing tendency toward livestock farming and hence a decrease in 
the amount of corn sold. .A considerable portion of the crop is utilized for 
silage. 

The hay crop is second in acreage and value. In 1925 tame hay was grown on 
12.2 percent of the total farm land. .A mixture of clover and timothy is the 
most common hay crop altho some clove,r and some timothy are grown alone. 
There is a very small acreage in wild hay and its production is of limited im­
portance. Some timothy is grown for seed and in 1925 the crop was utilized in 
this way on 1.1 percent of the total farm land. The value of the seed produced 
was considerable. In 1925 the area in clover which was utilized for seed 
amounted to 1.7 percent of the total farm land. The value of the clover seed 
produced was large. .All of the hay grown is utilized for feeding purposes on 
the farms, being fed to the beef cattle, dairy cattle and work stock. 

The third crop in acreage and value is oats. In 1925 this crop was grown on 
12.1 percent of the total area and average yields amounted to 37 bushels per 
acre. The leading varieties are Iowar, Iogren, Iowa 103, Iowa 105, Green Rus­
sian and Early Champion. Most of the crop is utilized for feeding purposes on 
the farms, being fed to the work stock, cattle and hogs. .A small portion is sold 
on the outside markets. 

*Iowa Yearbook of Ag:riculture, 1925. 
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There is a small acreage in wheat, in 1925 amounting to 1.4 percent of the 
total farm land. There was only a very small area in spring wheat. Average 
yields of the winter wheat amounted to 17 busliels per acre. Wheat serves as a 
cash crop and in many cases it proves a profitable crop in the rotation. 

Minor crops produced include potatoes, barley, rye, alfalfa, sorghum, and cer­
tain truck crops. Potatoes are grown on most farms to supply the home demand. 
Ordinarily the production is insufficient to meet the needs of the county. Barley 
and rye are grown on very small areas and the total production of these crops is 
small. 

.Alfalfa is produced on a limited acreage. · The yields of this crop are consid­
erable and it is extremely profitable. When proper precautions are taken in 
growing it very satisfactory yields may be secured. It is important that the 
soils should be limed and the seed inoculated for the best growth. With the 
proper preparation of the seed bed and good seed, alfalfa may be grown most 
profitably on many of the farms. 

Sorghum is grown in some communities and the sirup produced is sold 
locally. '!'ruck crops are grown for family use and a limited amount for canning 
factories. 

There are a few commercial apple orchards in the vicinity of Fairfield. Ben 
Davis, Jonathan, Delicious, Grimes Golden, Roman Stem, .Arkansas and Wine 
Sap are the principal varieties. Practically every farmstead has an orchard, 
but in general the production of apples is only sufficient to meet the home de­
mand. Some small fruits are grown but only a very limited amount is disposed 
of on the local markets. 

THE LIVESTOCK I NDUSTRY IN JEFFERSON COUNTY 

The extent of the livestock industries in J efl'erson County is indicated in the 
following figures taken from the Iowa Monthly Crop Report for July 1, 1926, 
giving the January 1, 1926, estimates of the Bureau of Crop and Livestock 
Estimates of the U. S. Department of .Agriculture. 

Horses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,100 
Mules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 900 
Cattle (all) ........ . ... .. ... . . . .. . ....... . .. . ....... . ...... . . 29,800 
Hogs .. .. . . . ...... . .......... . ..... . ......................... 63,400 
Sheep . . ..... . . .. . .. .... . . ... . .................. . . . ....... . . .. 14,900 

'l'he raising of hogs is the most important of the livestock industries from 
which a considerable part of the income on many of the farms is derived. Prac­
tically every farm has some hogs, the herds ranging from 25 to 250 head. Hamp­
shires, Duroc Jerseys, Poland China and Chester Whites are the favorite breeds. 
There are a few purebred herds in the county, but in general the hogs are grades. 

Cattle raising and feeding is the second livestock industry of significance. On 
January 1, 1926, there were 29 ,800 head of cattle on the farms. This, of course, 
includes the dairy cattle. The Shorthorns, .Angus, H ereford , and Red Poll are 
the most popular breeds. Only a few purebred animals are raised and these are 
used for breeding purposes. F eeders are secured locally or in car-load lots from 
the livestock markets in Chicago, Kansas City, Omaha, St. Paul, Ottumwa and 
Burlington. Every farmer has a few cattle, and on many farms large herds are 
maintained. 
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Dairying is not well developed, but a few dairy cows are kept on nearly every 
farm. 'l'here are several dairy farms near F airfield. Herds of Jerseys, Hol­
steins and Guernseys are found in various parts of the county. Dairy products 
are disposed of chiefly at Fairfield. Creameries are located at Batavia and Lock­
ridge. There are cream ·stations at various points thru the county, where the 
dairy products are collected daily by trucks. 

Horses and mules are kept merely as work stock. Some colts are raised and 
sold, but breeding is not common. Sheep are raised on some of the farms in the 
county, Hampshires, Shropshires and Southdowns being the common breeds. 
Sheep raising is not very general however. 

Some poultry is raised on all farms, chiefly to supply the home demand. There 
is considerable profit, however, in the sale of poultry products and the income on 
many farms might be considerably increased thru the proper development of the 
poultry industry. 

THE FER'l'ILITY SITUATION IN JEFFERSON COUNTY 

The crop yields on most of the soils in J efferson County are fairly satisfactory, 
but very much larger crops might be secured in many cases thru the adoption 
of proper methods of soil treatment. 

Some of the soil types in the county are not as well drained as they should be, 
and in such cases the proper drainage of the land is the first requisite for the 
most satisfactory crop yields. The Grundy silty clay loam, the Marion silt loam, 
and the Putnam silt loam on the upland are frequently in need of drainage. 
There are some areas in the Grundy silt loam where drainage is not entirely 
adequate. On the terraces the Chariton and Calhoun soils sometimes are in need 
of drainage. Many of the bottomland types would be improved by tiling. 

All of the soils in the county are acid in reaction and applications of lime ar e 
necessary for the best growth of general farm crops, particularly of legumes. It 
is very important that farmers in this county have their soils tested for lime 
needs and make applications of lime as shown to be necessary if they expect to 
secure the most satisfactory yields. 

Some of the soils in the county are lacking in organic matter and light in color. 
Others, however, are apparently very well supplied and are dark brown to black 
in color. On the light colored, coarse textured types, it is very important that 
fertilizing material supplying organic matter be applied in order to insure the 
growing of the most satisfactory crops. Even on those types, which are appar­
ently better supplied with organic matter, the use of fertilizing materials supply­
ing organic matter is desirable at regular intervals if the supply is to be kept up . 

Applications of farm manure are valuable on the light colored soils, and con­
siderable increases in the yields of general farm crops are secured from the use 
of farm manure on some of the darker colored, apparently richer types. It is 
one of the most valuable fertilizing materials which can be used. The turning 
under of leguminous crops as green manures will be of value on many types. 
Green manuring is especially desir able on the light colored, coarse textured soils 
where organic matter ic; tl cficient. It will be of value also, however, on some of 
the heavier soils as a supplc·ment to the use of farm manure or as a substitute for 
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that material. The thoro utilization of all crop residues will also aid in building 
up and maintaining the supply of organic matter in the soil. 

The soils of the county are low in phosphor~lS content and it is evident that 
applications of phosphorus fertilizers will be needed in the very near future. 
From the experiments which have been carried out on some of the main soil 
types and from the experience of farmers , it is evident that applications of cer­
tain phosphorus fertilizers will bring about profitable returns at the present 
time. Acid phosphate or rock phosphate may be used on many of the soils of this 
county now with distinct value. In some cases acid phosphate seems to be pref­
erable for use- particularly on the light colored soils. However, on many of the 
soils rock phosphate is quite as profitable. It is r ecommended that farmers test 
both acid phosphate and rock phosphate on their own soils under their particular 
farm conditions to determine which material will give them the more profitable 
returns. 

The application of complete commercial fertilizers to the soils of the county 
will probably not be as profitable as the use of acid phosphate for general farm 
crops. Where truck crops are grown, complete commercial fertilizers may be 
used with distinct profit. Certain complete brands may be of value on some of 
the soils, but applications of complete commercial fertilizers should not be made 
to extensive areas until tests have been carried out in comparison with acid phos­
phate to determine whether or not the application will prove profitable. 

Commercial nitrogenous fertilizers will probably not be of value on the soils 
of this county except for special crops or in small amounts as top dressings. 
Nitrogen may be supplied to these soils more cheaply by the use of leguminous 
crops as gre€n manures and the supply of nitrogen in the soil may be maintained 
thru the proper use of farm manure and leguminous green manures. Commer­
cial potassium fertilizers may prove profitable for use in some cases in the county, 
but in general the soils seem to be very well supplied with potassium and such 
fertilizers should not be applied extensively until tests have been carried out and 
it has been definitely shown that the application would be of value. 

Erosion occurs to some extent, particularly in the broken phase of the Clinton 
silt loam, in the Shelby silt loam, the Lindley silt loam and the Lindley loam. 
Some of the other types are occasionally injured by the washing away of the sur­
face soil or the formation of gullies. Wherever this destructive action occurs, 
some method for the prevention or the control of erosion should be adopted. 

THE GEOLOGY OF JEFFERSON COUNTY 
It is unnecessary to consider the geological history of J efferson County except 

insofar as the glacial and loessial deposits are concerned. The native bed rock 
material is so deeply buried by the deposits of glacial drift and loess that it has 
no significant effect upon the soil conditions in the county. 

During the glacial age, at least two great ice sheets swept over the county and 
each upon its retreat left behind a deposit of debris or glacial till. There is little 
evidence remaining of the first glaciation, known as the pre-Kansan, except for 
occasional layers of sand occurring between the beds of boulder clay, which have 
been noted in certain well borings. These sand layers indicate the occurrence of 
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some interval of time between the deposition of the underlying pre-Kansan de­
posit and the laying down of the later Kansan. 

The second glacier known as the Kansan moved over the entire area of the 
county and the drift deposits are the debris left by this glacier when it r etreated . 
The original deposit was probably about 125 feet in depth. The earlier topo­
graphic features were entirely obliter ated by t his glacier. In its unweather ed 
condition the Kansan drift is a bluish clay containing many small boulders and 
a few large ones. Thru weathering the upper layer of this clay has been oxidized 
until the color is a r ed or r eddish-brown . Less complete weathering below this 
upper layer has led to the development of a yell ow color. During the time which 
has elapsed since the thick loess covering was laid clown over this drift deposit, 
considerable washing away of the loessial materi al has taken place and in some 
cases the nnclerlying Kansan t ill is exposed at the surface. In other instances 
the loess covering is thin and the Kansan till material appears within the three­
foot section. Th e soi ls of the Shelby areas ar c derived from the Kansan drift 
and the soils of the Lindley series are derived partly from Kansan till material. 

In some later geological age, there was la id down over the entire surface of th e 
county a layer of loess, a fine, silt-like material which was deposited by the wind 
under conditions which are entir ely different than those which prevail at the 
present. 'fhis loessial deposit was undoub tedly laid do,vn uniformly over the 
previous topographic features of the county in a layer probably 18 to 25 feet in 
thickness. At the present time in many ar eas, much washing away of this 
loessial material has occurred and t l1 e depth of the loess deposit now is extremely 
variable, ranging from 1 to 18 feet. In its unweathered condition, the loess is a 
yellow to light gray silt loam to silty clay loam . Since its deposition, weathering 
and the accumulation of plant r esidues have brought about a change in the color. 
At the present time the loess material varies from the light gray of the Mario11 
soils to the dark brown or black of the Grundy types. 'fhe major portion of the 
upland soils of the county ar e derived from loess. 'l' he soils of the Grundy, 
Clinton , Marion, 'fama and Putnam series are all of loessial orig·in, and the soils 
of the Lindley series ar e partly of loessial origin. 

There ar e considerable areas of tenaces or second bottomland soils and of first 
bottomlancl soils in the county. These are formed by the action of the vat·ious 
str eams and they ar e extremely variable in character and depth. In general they 
consist of mixtures of drift and loess material carried by the streams and de­
posited in layers of varying· composition . In general these soils are predomi ­
nantly loessial in character. 

PRYSTOGRAPHY AND DRATNAGE 

In topograpliy the county presents several distinct features. Originally it was 
a broad plain nearly level, but this plain has been cnt by the various streams 
which now extend into nearly all parts of the county. 'fhere r emains, therefore, 
the fl a t or level areas of upland, the remnant of the earlier level topography. 
They occu r in strips, varying in width from one-half mile in the southeastern 
part of the county to 7 or 8 miles in the northwestern part. 'fhese areas have 
been influenced little by erosion ; the drainageways are small and the slopes 
gentle, leaving the areas flat to undulating in topography. Along the larger 
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Fig. 3. Map showing natural drainage system of J efferson County. 

streams in the county, the upland has been cut considerably and a rougher topog­
raphy is evident. These hilly uplands extend from the edges of the flat to level 
upland areas down to the stream bottoms. The longer slopes are found adjacent 
to the larger streams. The rougher topography appears along Walnut Creek in 
Walnut Township and in Des Moines Township along tributaries of the Des 
Moines River. The drop varies from 50 to 150 feet. These hilly upland areas 
present a striking topographic feature, and stand in contrast to the more level 
topography on the old upland plain. 

Terraces or second bottomlands occur in various places along the streams. The 
most extensive terrace located along Cedar Creek in Cedar Township is about ½ 
mile in width and less than 2 miles long. Small terraces are found also along 
Skunk River and Walnut, Coon and East Competine Creeks. The bottomlands 
occur in narrow strips; their width varying considerably in different areas. In 
Cedar and Round Prairie Township where the Cedar Creek has cut thru the 
country rock, the bottomlands are very narrow. Along the streams in Locust 
Grove, Center and Libe;ty Townships, the bottomland areas are somewhat more 
extensively developed. 

The Skunk River with its tributaries drains about 90 percent of the county. 
The remaining 10 percent is drained by the tributaries of the Des Moines River. 
The chief tributaries of · the Skunk River are Burr Creek, Burr Oak Creek, 
Walnut Creek and Rocky Branch which drain the northern part of the county 
and Brush Creek which drains the central eastern part. The southern and south 
central portions of the county and the western central portion are drained by the 
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Cedar Creek and its tributaries, chief of which are Coon, Competine and Rock 
Creeks. 'l'he extreme southwestern part of the county is drained by small 
streams which flow into the Des Moines River to the south. 'l'hese are Lick and 
Stamp Creeks. 

In general the drainage system of the county is fairly well developed and some 
of the major streams or their tributaries extend into all parts of the uplands. 
'l'be accompanying drainage map indicates the extent of the natural drainage 
system of the county. On some of the areas on the more level to flat uplands and 
particularly those areas wh ere the Grundy silty clay loam and the Marion silt 
loam occur, the drainage conditions are not entirely satisfactory and in these 
areas the installation of tile is very desirable for improving drainage. Some 
areas in the Grundy silt loam on the level uplands are also inadequately drained. 
Here, too, the installation of tile would be valuable. 

THE SOILS OF JEFFERSON COUNTY 
The soils of Jefferson County are grouped into four classes accordin(J' to their 

origin and location, drift soils, loess soils, terrace soils, and swamp and bottom­
land soils. Drift soils are deposits left by the glaciers and they consist of ma­
terials varying widely in composition and containing sand and some boulders. 
Loess soils are fine dust-like deposits made by the wind at some time when cli­
matic conditions were very different than at present. Terrace soils are old bot­
tomlands which have been raised above overflow by a decrease in the volume of 
the stream which deposited them or by a deepening of the river channel. Swamp 
and bottomland soils arc those which occur in low-lying poorly drained areas or 
along streams which overflow frequently. 

The occurrence of these groups of soils in H enry County is shown in table II. 
Over 83 percent, by far the largest portion of the total area, is covered by loess 
soils. The drift soils are much less extensive, covering only 6.9 percent of the 
county. The terrace soils l'lre developed to only a very limited extent and cover 
only l.4 percent of the area. Swamp and bottomland soils are more extensively 
cl eYeloped, covering 8.6 p ercent of the area. 

There are 19 individual soil types and these, with the broken phase of th e 
Clinton silt loam, make a total of 20 separate soil areas. There are three drift 
soils, eight areas of locss soils including the broken phase of the Clinton silt loam 
four terrace types and five swamp and bottomland types. 'l'hese various soil~ 
are distinguished on the basis of certain definite characteristics which are de­
scribed in the appendix to this report. 'l'he type names which are given to the 
individual soils denote certain group characteristics which will be described later. 
'l'he areas of the different soil types are given in table III. 

TABLE II. AREAS OF DIFFERENT GROUPS OF SOILS IN JEFFERSON COUN'l'Y 

Soil Group 
Drift soils ........ . . ... ............ . .... . . . .. . .... . . 
Loess soils . . . . ... .. . . .. . . .. . . .... . .. .. ..... . .... . . . . 
Terrace soils . . .. . .. . . .. .... . .... . . .. ...... . . . ...... . 
Swamp and bottomland soils ...... .. .. . .. ... ...... . ... . 

Total ..... . . . .... . .. . . .. . . .. . .. . . .. ... ... .. .. . . 

Acres 
19,072 

228,992 
3,904 

23,872 

275,840 

I Percent of total 
I area of county 

6.9 
83.1 

1.4 
8.6 
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TABLE III. AREAS OF DIFFEREN T SOIL TYPES IN JEFFERSON COUN'l'Y 

Soil 
No. 

93 
32 
65 

64 
80 
80a 
67 

120 
115 

66 
203 

81 
105 

42 
45 

26 
71 

117 
62 
48 

So il 'l'ype 

DRIFT SOILS 
Shelby silt loam . ... . .. ..... . .. . . . . ... .. ...... . · 1 

Lindley silt loam .... . ........ . ..... . . ... ... .. . . 
Lindley loam . .. ... . .. ...... ...... . .. .. . . .. .. . -I 

LOESS SOILS 
Grundy silt loam . .. . .. .. ..... .. ... .. . .. . .. . ... . 
Clinton silt loam .. . ... .... .. . ... .. . ...... . ... . . 
Clinton silt loam (broken phase) ......... . ..... . . 
Marion silt loam .. . . .. . .. . . . . . ... . . . . .. .. .. ... . 
Tama silt loam . ..... . . . . . . . . ...... . ......... . . . 
Grundy silty clay loa,m . .. ..... . ..... . ... . .. . . .. . 
Putnam silt loam ... .. ... ... ........... . ... . ... . 
Clinton fine saml .. .. ... . .. . .. . ...... .... ... . .. . 

TERRACE SOILS 
Jackson silt loam . . . .. .. .. .. .... . .............. J 

Chariton silt loam .. . .. .... . .. .. . . . . . . .. .. . . ... . I 
Calhoun silt loam .... . . . .... . ........ . . .. .... . . 
Buckner fine sanely lo:1,111 . . .. . . . . ...... .... ...... J 

Acres 

11,392 
6,464 
1,216 

125,440 
85,sss l 

4,544 J 
7,872 
3,008 
1,472 

512 
256 

1,408 
1,344 

640 
512 

SW AMP AND BOTTOMLAND SOILS 
Wabash silt loa m ..... . ..... . . ..... .... . .. . ..... I 
Genesee silt loam ... . . . .. .. ..... . ... . ......... . I 
Genesee fine sanely loam ... ...... .... .. . .... ..... J 

Wabash fine sandy loam . .. ....... . . . . ..... . . . . . . 
Wabash silty clay loam . . . ........ . ........ . ... . 

Total . . . . . . . . . . . . . . . . . . ... . . . : . .. .. .. .. . . 

14,912 
4,800 
3,648 

320 
192 

275,840 

I 
P ercent of 
total a rea 
of county 

I 
4.1 
2.4 
0.4 

45.5 
32.8 

2.9 
1.1 
0.5 
0.2 
0.1 

0.5 
0.5 
0.2 
0.2 

5.4 
1.7 
1.3 
0.1 
0.1 

11 

'l'he Shelby silt loam is 1hc largest drift soil and the fourth largest individual 
type. It covers 4.1 per cent of the total area. 'l'he Lindley silt loam is much 
smaller in extent, coYering 2.4 percent of the county. A small area of Lindley 
loam covers only 0.4 per cent of th e county . The Grundy silt loam is the largest 
individual type and the most extensively developed loess soil. It covers almost 
half of th e total area, 45.5 percent. The Clinton silt loam, together with the 
broken phase which is very much smaller in area, covers 32.8 percent of th e 
county. 'l'he Marion silt loam, the third largest loess soil, covers only 2.9 per­
cent of the area. The Tama silt loam covers 1.1 percent and the three remain­
ing types, the Grundy silty clay loam, the Putnam silt loam and the Clinton fin e 
sand, of the loessial group, each cover less than one percent of the area. 

'l'he four terrace soils are all very limited in occurrence, none of them covering 
more than one-half of one per cent of the total area. The Jackson silt loam is the 
largest of these t errace types, the Chariton silt loam is slightly smaller in area, 
and the Calhoun silt loam and Buckner fine sandy loam are both small in area. 
The Wabash silt loam is the largest individual bottomland soil and the third 
largest soil type. It covers 5.4 percent of the total area. The Genesee silt loam. 
the second bottomland soil, covers 1.7 percent of the county. 'l'he Genesee fin ~ 
sandy loam covers 1.3 percent. 'l'he Wabash fine sandy loam and Wabash silty 
clay loam are both very limited in occurrence, covering only one-tenth of a per­
cent of the total area. 

The topographic features of the various soils in the county, especially those 
types occurring on the uplands, are quite distinctive. 'l'he Shelby and Lindley 
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soils on the drift uplands are developed on the more strongly rolling to hilly or 
rough sections. On the loessial uplands the Grundy, Marion and Putnam soils 
occur on the more gently rolling to level areas. The Clinton and Tama soils 
occur on the more rolling areas. In some areas of the Clinton the topography is 
strongly rolling to hilly or rough. In general the Clinton soils are rougher in 
topography than the 'l'ama. In the broken phase of the Clinton silt loam the 
topog1:aphy is extremely rough and the soil is very much eroded. The ~opo­
graph1c features of the terrace soils and bottomland soils are not distinctive. In 
some cases on the higher terraces there is some evidence of topographic differ­
ences but in general these soils are more or less level. 

THE FERTILITY IN JEFFERSON COUNTY SOILS 

Samples were taken from all the soil types in the county except the broken 
phase of the Clinton silt loam and analyzed to determine their plant food con­
tent. The phase of the Clinton silt loam was not sampled owing to its great 
variability and its low agricultural value. The more extensively developed types 
were sampled in triplicate while the minor types were represented by only one 
sample. .All samplings were made with the greatest care that they should be 
representative of the type and that any variations due to local conditions or 
special treatment should be eliminated. The samplings were made at three 
depths, 0-6 2/ 3", 6 2/3-20" and 20-40", r epresenting the surface soil, the sub­
surface soil and the subsoil r espectively. 

The total phosphorus, total nitrogen, total organic carbon, inorganic carbon 
and limestone requirements were determined on all the samples. The official 
methods were followed in the case of the nitrogen, phosphorus and carbon deter­
minations and the Truog qualitative test was used for the determination of the 
limestone requirements. The results given in the table are the averages of 
duplicate determinations on all samples of each type. 

THE SURFACE SOILS 

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

The phosphorus content of these soils is quite variable, ranging from 619 
pounds in the Buckner fine sandy loam on the terraces up to 1,313 pounds per 
acre in the Wabash silty clay loam on the bottoms. No definite relationships are 
evidenced between the phosphonlS content of the soils and the various soil 
groups. The average of the drift soils is slightly lower than the average of the 
loess types, and both groups of upland soils will average slightly less than the 
terrace soils and swamp and bottomland soils. The latter show on the average 
more phosphorus than the terrace soils. This rough relationship might be ex­
pected inasmuch as there has been more crop growth on the upland soils and 
hence a larger removal of plant food constituents. The relationship between the 
drift soils and loess soils undoubtedly represents a difference in the character­
istics of the various soil types which are mapped in the groups. Those soils 
which occur on the drift uplands are naturally poorer in plant food constituents 
and lower in fertility than those occurring on the richer loessial uplands. 

JEFFERSON COUNTY SOILS 

TABLE IV. PLANT FOOD I N JEFFERSON COUNTY, row A, SOILS 
Pounds per acre of 2 million pounds of surface soil ( 0- 6¾") 
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Soil No.\ I 
Total / • I Total \ Total I Limestone 

Soil Type phos- Tot al organic inorganic / require-
. ph orus I nitrogen carbon carbon ment 

93 
32 
65 

64 
80 
67 

120 
115 

66 
203 

81 
105 

42 
45 

26 
71 

117 
62 
48 

DRIFT SOILS 
Shelby silt loam .. . . .. . . .. · 1 7 40 I 3,420 
Lindley silt loam.. . . . . . . . . . 640 2,240 
Lindley loam . . . . . . . . . . . . . . 599 1,920 

LOESS SOILS 
Grundy silt loam ........... 925 3,573 
Clinton silt loam .. . . . .. . .. . 740 2,040 
Marion silt loam ... . .. . . . . . 862 2,580 
Tama silt loam .. . . . . .. . .. . 929 4,220 
Grundy silty clay loam . . . . . 1,111 4,800 
Putnam silt loam . .. .. .. . . . 862 2,760 
Clinton fine sand ... . . ..... . 559 940 

TERRACE SOILS 
Jackson silt loam . . .. . .. . . . 1,192 2,600 
Chariton silt loam . . ........ 902 2,880 
Calhoun silt loam . .. . . . .. . . 1,050 2,120 
Buckner fine sandy loam . . . . 619 1,440 

38,712 
30,653 
25,731 

41,314 
26,764 
17,666 
45,188 
53,428 
31,795 
12,859 

28,342 
30,871 
22,070 
18,816 

SW AMP AN D BOTTOMLAND SOILS 
Wabash silt loam .. .... . ... 1,252 3,720 43,090 
Genesee silt loam . . . ... . ... . 754 2,060 27,146 
Genesee fine sandy loam .. . . 794 2,080 21,907 
Wabash fine sandy loam .... 734 2,320 23,490 
Wabash silty clay loam .. ... 1,313 5,140 67,136 

...... 

..... . 

.. ... . 

.... . . 

...... 

.. .. .. 

.. .... 

...... 

.. .. .. 

... .. . 

.. . ... 

.. . .. . 

.. .. .. 

..... . 

...... 

.... . . 

4,000 
5,000 
7,000 

4,666 
3,000 
3,000 
4,000 
4,000 
5,000 
7,000 

4,000 
4,000 
4,000 
1,000 

3,000 
3,000 
4,000 
1,000 
2,000 

Some interesting r elationships are apparent from these analyses when com­
parisons are made of the various soil series in which the types have been classi­
fied. 'l'hus on the drift uplands the Shelby is higher in phosphorus content than 
the Lindley soils. On the loessial uplands the Grundy soils are better supplied 
than the other types. The Tama and Putnam soils are second and the Clinton 
and Marion soils are the lowest in phosphorus. On the terraces the Jackson and 
Calhoun soils are the best supplied with this constituent, the Chariton coming 
next with the Buckner the lowest. On the bottoms the Wabash types are better 
supplied than the Genesee soils on the average. 

Here is certainly evidence of the effects of some of the characteristics which 
serve to distinguish the various soil series. The color of the surface soil, the 
topographic position, and the character of the subsoil all are significant. Those 
types like the Grundy, Tama and Putnam which are darker in color are richer in 
phosphorus than the lighter colored Clinton and Marion. The Wabash soils on 
the bottoms are darker in color than the Genesee and are richer in phosphorus. 
'l'he Grundy and Putnam soils are more level in topography and richer in phos­
phorus than the Tama soils which are slightly rolling and the Clinton types which 
are distinctly rough in topography. 'l' he Shelby and Lindley soils on the drift 
uplands are rough in topography and low in phosphorus. Those types with 
heavier subsoils are in general better supplied with phosphorus. 

There is some evidence of the effect of t exture on the phosphorus content. 
'l'hus the Lindley silt loam is better supplied than the Lindley loam; the Grundy 
silty clay loam is richer in phosphorus than the Grundy silt loam. The Clinton 
silt loam is higher in the element than the Clinton fine sand. The Wabash silty 
clay loam is richer than the Wabash silt loam which in turn is better supplied 
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than the Wabash fine sandy loam. There is little difference between the Genesee 
silt loam and the Genesee fine sanuy loam. In general it would seem from these 
observations that the soils which are finer in texture are better supplied with 
phosphorus. Silty clay loams are generally richer than silt loams, silt loams are 
better supplied than loams, loams are richer than sandy loams and sands. 

'l'he content of phosphorus in the various soils of Jefferson County is rather 
low, and it is evident that phosphorus ferti lizers will be needed on these soils in 
the very near future if they are not of value at the present time. 'rhe r esults of 
experiments which have been carried out and which will be discussed later in 
this report indicate that applications of certain phosphorus fertilizers will be of 
value on some of these soils at the present time. 

There is a rather considerable variation in the nitrogen content of the various 
soils, the amount present ranging from 940 pounds in the Clinton fine sand to 
5,140 pounds in the Wabash silty clay loam. Again there is little evidence of a 
r elationship between the nitrogen in the soils and the various soil groups, altho 
the upland types are a little lower on the average in this constituent than the 
bottomland soils. The terrace soils are likewise not quite so well suppli ed as the 
bottomland types. 

There is evidence, however, of a relationship between the nitrogen supply of 
the soils and the various soil series. 'l'hc various characteristics which serve to 
distinguish the soil series apparently have a definite effect on the nitrogen con­
tent. 'rhe color of the soil is significant and those types which are darker in 
color are usually richer in nitrogen. The Shelby soils on the drift uplands are a 
little richer than the Lindley types. 'rhe Grundy soils are richer than the other 
loessial soils, the Tama and Putnam soils come second and the Clinton and 
Marion types are the lowest in nitrogen. 'rhey are the lightest in color while 
the other types on the loessial uplands are dark brown to black in color. On the 
terraces and bottoms the dark colored soils are richer in nitrogen. This is par­
ticularly notable in the case of the Wabash soils which are much darker in color 
than the Genesee types. The topographic position is also significant. Those 
types which are level to flat in topography like the Grundy and Putnam soils, 
are higher in nitrogen. The rough, hilly or broken soi ls, like the Clinton, are 
low in nitrogen. 'rhe subsoil character is also important and those types which 
have heavier subsoils are rich er in nitrogen. 

The relationship of nitrogen content to soil texture is noted. The Lindley silt 
loam is richer in nitrogen than the Lindley loam. The Grundy silty clay loam is 
better supplied than the Grundy silt loam. 'rhe Clinton silt loam is very much 
richer in nitrogen than the Clinton fine sand. The Wabash silty clay loam is 
higher than the Wabash silt loam which in turn is richer in nitrogen than the 
fine sandy loam of the same series. 'l'here is little difference in the nitrogen 
content of the Genesee silt loam and the Genesee fine sandy loam. In general, 
however , previous observations are borne out in indicating that fine textured 
types such as silty clay loams are richer in nitrogen than silt loams, these are 
better supplied than loams and loams are richer than fine sandy loams or sands. 

While some of the soils in this county are fairly well supplied with nitrogen, 
there are a few types where the nitrogen content is low. This is particularly 
true on the lighter colored, coarser textured types. On such soils the application 
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of nitrogenous fertilizing materials is very desirable. On all the soils of the 
county it is very necessary that some fertilizing material supplying nitrogen 
should be applied regularly if the content is to• be kept up. The proper preser­
vation and application of all the manure produced on the farm will aid consid­
erably in keeping up the supply of nitrogen. 'l'he crop residues will return to 
the land some of the nitrogen which has been removed by the crops grown. The 
use of leguminous crops as green manures is the best and cheapest means of 
increasing the nitrogen content of the soil and green manuring is a valuable 
supplement to farm manure or substitute for that material. 

The total organic carbon content or organic matter in the so ils varies consid­
erably, ranging from 12,859 pounds in the Clinton fine sand , up to 67,136 
pounds in the Wabash silty clay loam. 'l'hese are the same types which showed 
the lowest and high est content of nitrogen respectively. 

'rhe same relationships noted in the case of ni trogen ·were observed between 
the soil groups and their organic carbon content. Thus the loessial soils on the 
uplands are a little lower on the average than the terrace and bottomland soils. 
'rhe drift soils are not so high as the loess types. The terrace soils are a little 
lower th an the bottomland types. 

'rhe differences among the soil series and individual types are more definitely 
shown. There arc the same relationships between the various series as were 
noted in the case of nitrogen. 'rhe same factors are evidently of sig·nificance. 
'l'hus the color of the soil is important. 'rhose types ,vhich are dark in color, 
like the Grundy and 'rama, are richer in organic matter than the light colored 
soils of the Clinton and Marion series. 'rhe Wabash soils are higher in organic 
matter than the Genesee series on the terraces and the Chariton soils are the 
darkest in color and the highest in organic carbon. 'rhe Shelby soils are richer 
in organic carbon than the Lindley types on the drift uplands. 'rhe topography 
is of importance. 'l'hose types which are more level like the Grundy so ils and 
Putnam soils are richer in organic matter than the more rolling to rough types, 
such as the soils of the Clinton series. The Shelby and Lindley soils of the drift 
uplands are poorer in organic matter than the level uplands of the loessial group. 
The subsoil condition is also important. 'rhose types with heavier subsoils are 
richer in organic matter. 

The relationship to texture is evidenced in a number of cases. 'rhe Lindley 
silt loam is richer in organic matter than the loam of the same series. 'l'he 
Grundy silty clay loam is higher than the silt loam. 'l'he Clinton silt loam is 
better supplied than the fine sand. 'rhe Wabash silty clay loam is richet· than 
the silt loam which in turn is better supplied than the fine sandy loam. The 
Genesee silt loam is a little high er in organic matter than the Genesee fine sanclr 
loam. It seems eviuent that those types which are fine textured are generally 
better supplied with organic matter and other plant food constituents. Silty 
clay loams are high er in 01·ganic matter than silt loams. Silt loams are better 
supplied than loams and these in turn are richer in organic matter than are the 
sanely types. 

While many of the soils in Jefferson County are apparently very well supplied 
with organic matter, in some cases there is a rather noticeable deficiency. On 
the light colored, rough types the supply . of organic matter is inadequate to 
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provide for the best conditions for crop growth. On these soils applications of 
fertilizing materials supplying organic matter are very necessary and on all the 
soils of the county the addition of such fertilizers will be of value. The appli­
cation of farm manure is of large value on the light colored soils but it brings 
about large crop increases on the darker colored soils which are apparently 
richer in organic matter. The practice of green manuring is very desirable on 
many of the soils of the county as a substitute for farm manure or as a supple­
ment to that material. The utilization of crop r esidues will also aid in maintain­
ing the supply of organic matter in the soils of the county. 

The soils in Jefferson County show no content of inorganic carbon. They are 
acid in reaction and the limestone requirements are rather high. The figures 
given in the table should be considered merely indicative of the lime needs of 
these soils. Soil types vary considerably in acidity and need for lime and even 
samples of the same type from different fields may show a variation in lime re­
quirement. It is very n ecessary, therefore, that samples be secured from any 
area before lime is applied and that those samples be tested for lime needs before 
any application is made. It seems evident from the figures given here, however, 
that the soils of this county are all strongly acid in r eaction and applications of 
lime are certainly necessary in order to secure the best growth of general farm 
crops, particularly of legumes. 

THE SUBSURFACE SOILS AND SUBSOILS 

The results of the analyses of subsurface soils and subsoils are given in tables 
V and VI. They are calculated on the basis of four million pounds of sub­
surface soil and six million pounds of subsoil per acre. 'l'he needs of the soils as 
indicated by the analyses of the surface soils are quite definite and a considera­
tion of the analyses of the soils at lower depths is unnecessary. There is no large 
content of any individual plant food constituent nor is there any striking de­
ficiency in any of the elements. There will be little effect, therefore, upon the 
fertilizer needs of the surface soils by any content of fertilizing constituents in 
the lower soil layers. 

In general these analyses serve to confirm the conclusions drawn from the 
analyses of the surface soils. They show that the phosphorus content of the soils 
of the county is not high and in fact in most cases it is rather low. It is evident 
that phosphorus fertilizers will be of value on these soils in the very near future 
and may be used profitably at the present time. 

The supply of organic matter and nitrogen in the soil must be maintained if 
the land is to remain productive and on some of the types it is desirable that the 
content of these constituents be increased. By the proper utilization of farm 
manure, the turning under of leguminous crops as green manures and the thoro 
utilization of all crop r esidues, the soils of the county may be built up and in­
creased in organic matter and nitrogen. 

The lower soil layers show no content of lime and all, in fact, give a high lime 
requirement. They are all acid in reaction and hence the needs of the surface 
soils for applications of lime are emphasized by the acidity conditions prevailing 
in the lower soil layers. It is certainly important that all the soils of this county 

JEFFERSON COUNTY SOILS 

'l'ABLE V. PLANT FOOD JN JEFFERSON COUNTY, IO'vVA, SOILS 
Pounds Per Acr e of 4 Mill ion Pounds of Subsu l'face Soil (63/:; " - 20" ) 
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So il No. I I 
Total / • I 'l'ot:i 1 [ Total [ Lim estone 

Soil Type phos- 'l'ot al 
phoru s [ nitrogen [ 

DRIFT ROILS 

93 I Shelby silt loam .... . . . .. . . · J 686 I 2/iG0 
32 Lindley sil t loam. . . . . . . . . . 862 [ 1,440 
65 Lindley loam .. .... .. . . .. . - 1 927 I l,!:i20 

LOESS SOILS 
64 Grundy silt loa m .... . ..... · \ 1,400 I 4,213 
80 Clinton sil t loam .. . ........ 1,440 I 2,040 
67 Marion silt lon.m ...... .. ... 1,293 I 1,860 

120 Tama silt loam .. . . . ....... 1,022 3,280 
llf'i Grundy silty clay loam ... .. l ,534 5,120 

I 66 Putnam s il t lo:i m ......... . 1,172 2,760 
20:'l Clinton fine sand .. . . .. ..... 1,199 l ,240 I 

T ERRACE SOILS 
81 Jackson silt loam .. . . . . . . . . l ,8 72 2,340 I 

105 Chariton silt loam ......... . 1,413 3,160 I 
42 Calh oun sil t loam . . . . . ' . . . . 1,253 l ,800 I 4.5 Buckner fine sandy loam .. .. 1,2 79 1,680 

Ol'ga ni c [ inol'ganic / r equire -
ea l'bon [ carbon ment 

3],049 
18,108 
16,581 

54,469 
19,654 
19,74:3 
33,986 
7] ,104 
34,422 
21,800 

25,282 
31,158 
18,654 
18,980 

I 
I 
I 
I 

... . .. 

. . .... 

. .. . . 

. . . ... 

. .. . .. 
. . . .. . 
...... 

. . . .. . 

. .... . 

. . .. . . 

. . . ... 

8,000 
8,000 
8,000 

4,320 
4,000 
8,000 
4,000 
4,000 
8,000 
4,000 

7,000 
5,000 
6,000 

. .. . 

SW AMP AND BOTTO ML AND SOILS 

26 Wabash silt loam .......... 1,912 5,920 I 77,709 I ..... . 3,000 
71 Genesee silt loam ... .... . .. 1,764 5,400 I G6,fi l 9 I ...... 3,000 

117 Genesee fine sandy loam .. .. . 1,602 3,000 I 30,831 I ... .. . 3,000 
62 Wabash fi ne sa ndy loam .. . . 2,033 5,040 I 71,321 I .. . ... ~,000 
48 Wab:ish silty clay loam ..... 767 I 5,200 I 93,833 I .... . . . .. . 

be tested for lime n eeds and that lime be applied regularly in tl1e rotation if the 
best legume crops are to be grown. 

GREENHOUSE EXPERIMENTS 

One greenhouse experiment ,ms ca rri ed out on a so il from J efferson County in 
an attempt to learn someth ing of the needs of th e soil and to secure indicatiow, 
of the value of the application of certain fertilizing materials. 'l'his e;xperiment 
was carried out on the Grund? silt loam. the majo r soil ty pe in the county. In 
addition to this experiment, the results secured in the greenhouse tests on the 
Grundy silt loam from Wapello County, on the Clinton silt loam from Wapello 
County, on the Marion silt loam from H enry County, on the Clinton silt loam 
from Henry County and on the Grnndy silty clay loam from Henry County are 
includ ed inasmuch as these soil types are th e same as those occurring in Jefferson 
County and the r esults secured indi cate quite accurately what may be expected 
on the same soil types in this county. 

The treatments used in all th ese experiments includ ed manure, lim e, rock 
phosphate, acid phosphate and a complete commercial fertilizer. These materials 
were applied in the same amounts in which th ey are applied in the field and 
hence the r esults of the gr eenhotise tests ma~, be considered definitely indicative 
of what may be expected in the fi eld. 

Manure was applied at the rate of 8 tons per acre, lime was added in sufficient 
amounts to neutralize the acidity of the soil, rock phosphate was applied at the 
r ate of 2,000 pounds per acre, acid phosphate at th e r ate of 200 pounds per acre 
and the standard 2-8-2 compl ete commercial fc rt.ili7,er at the rate of 300 pounds 
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'l'ABLE YI. P L AK T POOD J K JEJ<'PERSOX COUN 'l'Y, row A, SOILS 

Soil No. j 

93 
32 
65 

64 
80 
67 

120 
115 

66 
203 

81 
105 

42 
45 

26 
71 

117 
(i2 
48 

Pounds P er Acre of 6 Million Poun ds of Subsoil (20- 40" ) 

Soil Type I T ota l I I p hos- 'l'ota l 
1 

ph oru s I nitrogen 

DRIFT SOILS 
Sl_ielby sil_t loam. . . . . . . . . . · 1 J ,212 I 3,120 I 
Lmdley sil t lon,111 .. . . . . . . . . 1,2., 2 I 1,340 

1
1 

Lindl ey lon.m . . . . . . . . . . . J ,313 I 2.280 

LOESS SOILS 
Grundy sil t lon.m . . .. . . . . . .. 1,811 I 4,560 I 
Clinton sil t loam . . .. . ..... . 2,646 I 2,7 60 I 
Marion silt loam . . .. . ... . .. J ,958 I 2,520 I 
T ama sil t loam . .. . ... .... . J ,958 I 3,480 I 
Grundy silty clay lon. 111 . . ... J ,838 I 4,:560 I 
Putnam s il t loa m . . . . . . . . . . 1,313 I 4,200 I 
Clinton fine sand ... .. . . . . .. 1,83"8 I J ,340 I 

' l' lrnRACE SOILS 
J ack~on sil_t loam . .. ... . . . . - j 2,745 I 3,000 I 
Chanton s tl t loam . ... . .. . . · f 2,2 62 I 4,200 I 
Calhoun s ilt loam . .. .. .... . 3,060 I 2,760 I 
Buckner fin e sn.ndy loam . . . -I 1,959 I 2,040 I 

Total I Total I Lim esto ne 
org:m ic I inorganic I require­
ca rbon I carbon j ment 

36,792 
17,666 
29,454 

50,617 
26,836 
J !l, 798 
33,528 
59,223 
41,688 
16,68 7 

28,960 
34,00 0 
10,632 
27,162 

I 
I 
I 
I 

.... .. 

.. .. . . 

. . .. . . 

. . .. . . 

..... . 

..... . 

.. . .. . 

. . . .. . 

. . .. . . 

. . .. . . 

.. . ... 

8,000 
8,00 0 
8,000 

3,660 
8,000 
8,000 
5,000 
2,000 
8,000 
2,000 

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

SW A:MP AN D BOTTOMLAN D SOILS 
Wabash s il t loa m ... . . . . .. -I 2,586 I 6,480 I 75,858 I .. .. . . 6,000 
Genesee sil t loam .. . . . . . .. . . J 1,7] 7 I 3,960 I 36,127 I .. . ... 6,000 
Genesee fi nc sanely loam . .... J 2,120 I 2,160 I 28,797 I .. ... . 5,000 
,¥abash fin e sn ncly loa m . . . . [ 2,120 I fi ,%0 I 95,059 I .. . ... 2,000 
,¥abas h silty cl:i,y loam . .. . . : l ,980 I \520 I 105,3 60 I . . . .. . . ' .. 

per acre. Wheat and clover were grown in all the experiments, the clover being 
seeded after the wheat had been up about a month. In some of the tests only 
the yields of clover are given , the "·heat yi elds not being secured. 

RESULTS ON GRUNDY SILT LOAM l<' ROM J E FFE RSON COUK 'l'Y 

'l'he results secured in the gr eenhouse experiment on the Grundy silt loam from 
,Jefferson County are given in table VII. 'fhe appli cation of manure increased 
the yield of wheat in this experiment in a very pronounced way and a consider­
able gain was also noted on th e clover crop. Lime " ·ith the manure showed no 
effect on the wheat bu t brought about an increase in tbe yield of clover. The 
application of rock phosphate with the manure and lime increased the yield of 
wheat and showed a gain also in the case of the clover. 'fhe acid phosphate with 
the manure and lime increased the yield of wheat to a much larger extent than 
did the rock phosphate and brought about a much larger increase in the clover . 
The complete commercial fertili zer showed abou t th e same effect as the acid 
phosphate in the case of th e wh eat and had a slightly smaller effect on the clover. 

'l'hese results indi cate that th e application of manure will he of considerable 
Yalue on this type. Th e addition of lime will prove profitable from the stand­
point of increasing the legnme crops. The appli cation of a phosphate fertilizer 
seems distinctly profitabl e. Acid phosphate showed up somewhat better than 
rock phosphate in this ex periment, prodn cing large r effec ts both on the wheat 
and on the clover grown on this soil. Th e complete commercial fertilizer showed 
no larger effects than did the acid phosphate and hence would not seem as de­
sirable for use. 
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Fig. 4. CloYer in greenh ouse experiment with Gr undy s il t loam. 

RE SULTS ON GRUNDY SIL'l' LOAM FROM WAPELLO COUNT Y 

'l'hc r esults secured on the Grundy silt loam from W apello County are given 
in table VIII. Manure showed a slight effect on the clover in this experiment 
but had no effect on the wheat. Lime in addition to the manure proved of value 
on both crops, a distinct increase being obtained in the case of the clover. 'l'he 
rock phosphate increased the ·wheat y ields considerably and the clover yield was 
also increased to a large extent by the use of this material. The acid phosphate 
had practically no effect on the wheat ; the clover crop , however , was increased 
to a very much larger extent than by the use of the rock phosphate. The com­
plete commercial fertilizer increased the wheat yields to a smaller extent than 
did th e rock phosphate. The effect on the clover was small, the acid and rock 
phosphate both showing up much better on this crop. 

These results very largely confirm those secured on the same soil type in 
Jefferson County and indicate the value of manure, lime and a phosphate fer­
tilizer when applied on this soil. It seems evident that in some cases rock phos­
phate may be quite as satisfactory as acid phosphate while in other instances the 
acid phosphate gives larger r eturns. 

RESULTS ON CLINTON SILT LOAM FROM WAP ELLO COUNTY 

The results secured on the Clinton silt loam from \Vapello County are given 
in table IX. Manure brought about a distinct influence on both the wheat and 
clover crops. The application of lime with manure gave an increase in the 
wheat. Owing to an abnormal condition in the case of the clover crop, the yield 
was not secured. The rock phosphate showed a small effect on the wheat and a 
small effect likewise on the clover. The acid phosphate gave a distinct increase 

Pot 
No . 

1 
2 
3 
4 
5 
6 

T ABLE VII. GREENHOUSE EXPERIMEN T, GRUNDY SILT 
JEFFERSON COUNTY 

Treatment 

Ch eck . .. .... . . . . . .... . . .. . .. . . .. . . . . . .. . , I 
Manure .... . . . .. . . ... . . ........ . . . . • • • • • • - I 
Ma nure+lime ... . . . . . . . ..... . .... . . ... .. . -1 
Manure+lime+rock ph osphate . ... . . .. .. . . . -I 
Manure+lime+acid phosphat e .. . . . . . . . . . . -I 
Manure+lime+complet e com mercial fertilizer I 

W eight of 
wheat grain 

in grams 
8.8 

10.5 
10.7 
11.6 
12.7 
12.2 

LOAM, 

Weight of 
clover in 

grams 
27.4 
32.7 
35.0 
38.5 
43.0 
40.2 
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2 
3 
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TABLE VIII. GREENHOUSE E X PERLMEN'r 
Grundy Silt Loam- Wapell o County 

T1·eatment 

Check . .... . ... .. . . ... . ............ . .. .. .. j 
Manm:c ... . .... . .... .... . . . . .... .. . .... .. . . 
Manme+hme ... . . ........ . ...... . .. . .... . 
Manure+lime+rock phosphate . . .......... . 
Manure+lime+acid phosphate .. .. .. . ..... .. J 

Manure+lime+complete commercial fertilizer J 

Weight of 
wheat grain 

in grams 
18.1 
17.8 
18.4 
24.4 
18.2 
21.1 

Weight of 
clover in 

grams 
33.0 
34.0 
37.0 
48.0 
55.0 
38.0 

in the wheat yields and the effect on the clover was quite definite. The complete 
commercial fertilizer increased the wheat yields somewhat less than the acid 
phosphate but the opposite was true with the clover. In that case the commercial 
fertilizer showed the largest effect of any of the materials employed. 

These results indicate that this soil type will certainly respond readily to 
applications of manure, lime, and a phosphorus ferti lizer. It would seem from 
this test that acid phosphate may be slightly preferable to rock phosphate. The 
differences, however, are not very large and definite conclusions are hardly pe·r­
missible. 'l'he complete commercial fertilizer gave slightly better results than 
the phosphates but the differences were not large enough to warrant the use of 
the more expensive material. 

RESULTS ON MARION SILT LOAM FROM HENRY COUNTY 

The results secured on the Marion silt loam from Henry County are given in 
table X. Manure brought about a distinct increase in the yield of the wheat and 
a still further increase was secured by the addition of lime with the manure. 
The phosphate fertilizers showed no definite effect on this crop but the com­
mercial fertilizer brought about a small increase. In the case of clover, however, 
the effects of the treatments were much more noticeable. The applications of 
manure more than doubled the yield. Lime with the manure showed no increase 
over the manure alone. The rock phosphate used with the manure and lime 
gave an increase in the yields of clover and a much larger increase was obtained 
with acid phosphate, and only a slightly smaller effect with the commercial 
fertilizer. The yield with acid phosphate was over twice as large as with the 
manure alone. The same was true of the commercial fertilizer. 

These results indicate quite definitely that manure is a particularly valuable 
material for use on this soil and that the application of a phosphate fertilizer 
may bring about large increases in the yields of clover. The soil type is deficient 
in organic matter and low in phosphorus and the results indicate the large value 

Pot 
No. 
1 
2 
3 
4 
5 
6 

TABLE IX. GREENHOUSE EXPERIMENT 
Clinton Silt Loam-Wapello County 

Treatment 

Check . ...... . . ... . . ... .. . . . .. . .. . . . . . . .. . 
Manure .. . ... . ... . .... . .. ... . . .. .. .. . ... . 
Manure+lime .. .. . . ....... . . . . .. .. . . .. .. . . 
Manure+lime+rock phosphate .. . . .. . . . . . .. . 
Manure+lime+acid phosphate . ... . .. . .... . 
Manure+lime+complete commercial f ertilizer I 

Weight of 
wheat grain 

in grams 
17.39 
18.69 
19.27 
20.46 
23 .38 
21.89 

Weight of 
clover in 

grams 
38.0 
44.0 

47.0 
49.0 
52.0 

Pot 
No. 
1 
2 
3 
4 
5 
6 
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TABLE X. GREENHOUSE EXPERIMEN T 
l\farion Silt Loam- R em y County 

Trentment 

Check ... . . . . .. . .. .. ... . ....... . ....... . .. 
Manure .. . . . . . . . .. . . . ..... . . . . . . . . . .. , • • • • 
Manure+lime . . ... . . . ........ .. . , • • • • • · • · · 
Manure+lime+rock phosphat e . . . ... . .. . . , . 
Manure+lirne+ acirl phosplmte . .. ... ..... • • • I 
JYfanure+lime+complete commercial f ertilizer I 

·w eight of 
,Yh ent grain 

in grams 
8.50 

10.20 
11.85 
11.45 
11.10 
12.22 

Weight of 
clover in 

grams 
8.0 

17.0 
12.0 
25.0 
39.0 
36.0 
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from the application of these materials. The use of lime on t'.1is type_ is also 
generally of value and in most cases some very large increases m ~he !ields of 
leguminous crops and other general farm crops will follow the application. 

RESULTS ON CLINTON SILT LOAM FROM HENRY COUN'rY 

The r esults secured on the Clinton silt loam from H enry County are given in 
table XI, only the average yields of the clover being secured. These data show a 
beneficial effect from the use of manure and a very distinct increase from the 
application of lime. Rock phosphate used with the manure and lime showed no 
influence. The same was true of the commercial fertilizer. The acid phosphate, 
however, brought about an increase in the crop yields, indicating that phosphate 
fertilizers mav be of large value on this soil type. 

In general these results confirm those previously secured on the s~~e soil ty~e 
and they indicate the value of manure, lime, and a phosphate fertilizer on this 

soil. 

RESULTS ON GRUNDY SILTY CLAY LOAM FROM HENRY COUNTY 

The results secured on the Grundy silty clay loam from H enry County are 
given in table XII, only the yields of clover being secured in _this test._ It wil~ be 
noted that the application of manure brought about a large mcrease m the yield 
of clover. The use of lime with the manure gave a further considerable increase. 
The rock phosphate with the manure and lime had no effect but tl~e acid ~~os­
phate increased the yields considerably. 'l'he complete commercial fertilizer 
showed slightly less effect than the acid phosphate. . . 

It is apparent from these results that manure is very valuable on th1s soil 
type. Altha the soil is high in organic matter content, the additi~n_of t~e manure 
seems to have a very beneficial effect. Lime is of value as the soil is acid and for 
the best growth of legumes, additions of lime would certainly be very profitable. 
'fhe use of a phosphate fertilizer is certainly desirable. Acid phosphate show_ed 
up very much better in this test than did rock phosphate. It gave a larger m-

P ot 
N o. 

1 
2 
3 
4 
5 
6 

'l' ABLE X I. GREENHOUSE EXPERIMEN T 
Clinton Silt Loam- H enry County 

Treatment 
Cl1 eck . . . . . . . . . .... . . . . . ... ...... .. . 
1'-fanure . . . . . . . . . . . . . . ....... . . . . .. . . . .. . . . . . .. . . . . . . . . . . 
Manure+Jime . . . . ... .. .... . .. . . . . , . . ... . , • • • • • • • • • • • • • • · · 
manure+lime+rock ph osphate . . ...... . . . .. . . . . . • ,. , •, • • • • • • • 
Mannre+lime+acid phosphate .......... . . ..... • . • • • • • • • • • • • • 
Mannre+lime +complete commercial fertilizer . . ... .. ...... . ... . 

I Weight of clover 
J in grams 

35.0 
40.0 
56.0 
49 .0 
63.0 
56.0 
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TABLE XII. GREEN HOUSE E XPE.RI:M:EN T 
Grundy Sil ty Clny Loa111- Henry County 

Trcatn, ent 
JWeight of c lO\·er 
I in gram s 

~:\c,~~rn . : : : : : : : : : : : : : : : : : : : : : : : : : : : : . . . . . . ... ... .. ... 1 !o3_.0o 
. • . . . • . • . . • . • . • . . • . • . • . • u 

i\[:rnnrc+lim c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 
_:\fnnnrc+lim c+l'Ock ph osphn te . . . . .......... . 
ll[nnurc + lime+ acicl ph osph a te . . . . . .... ... .. . . . . . .. . . 
_:\J. :-11rn rc+ linie+compl cte c-o rn111 crc· inl fc rtilizeT . . . . . . . . .. . . . . . . 

GG.:i 
(i(i.;:j 

S0.0 
rn.o 

cr ease in the yields than did th e complete commer cial fertil izer. It , rnuld serm 
most drsirable, ther efore , that a phosphate ferti li zer be tested fo1· nse on t-11is 
type. 

FIELD EXPERIMENTS 

A fi eld experiment has been started in J efferson Co unty but the results Juwc 
not been secured over a long enough period of time as yet for the data to be 
significant. Experiments have been under " ·ay, howeYer , for a number of years 
in counties which are adjacent to Jefferson County and these experiments are 
located on the same soil types " ·hi ch occur extensively in this county. Results 
secured in these experiments wm be given here as they indicate quite definitely 
the ferti lizer effects which may be expected on these same soil types in J efferso~ 
County. 'l'ests on the Grundy silt loam on th e Mount Pleasant Field, Series 100 
and Series 200 in Henry County, on the Grundy silt loam on the Agency l<'ield 
in ·w apello County, on the Grundy silt loam on the ·west Point Field No. I. 
Series II , in Lee County, on the Clinton silt loam on the Princeton Field Serie~ 
I, in Scott County, on the Marion silt loam on the West Point Field 'No. II 
Series I , in Lee County and on the Grundy silty clay loam on the 1Yit. Unio1~ 
l<'i eld in H enry County are given here. 

These fi eld experiments are carried out to determine the value of certain soil 
treatments and they are laid out on land which is thoroly representative of the 
parti cular soil types. The fields include 13 p lots 155' 7" x 28' or one-tenth of an 
acre in size. They are permanently located by th e installation of corner stakes 
and all precautions are taken in the application of fertilizers and in the hanest­
ing of the crops to insure accurate r esults. 

'l'he experiments are carried out under both the livestock and grain systems of 
farming. In the former , manure is applied as th e basic treatment, while in t iJ r 
latter, crop r esidues are employed. The other fertilizing materials tested include 
limestone, acid phosphate, rock phosphate, and a complete commercial ferti lizr l'. 

l\Ianure is applied at the r ate of 8 tons p er acre once in the four year rotation. 
'l'he crop r esidues treatment consists of plowing under the corn stalks, which 
have been cut with the disc or stalk cutter and at least the second crop of: 
clover. Sometimes the first crop of clover is cut and allowed to remain on th e 
land to be plowed under with the second. Lime is applied in sufficient amounts 
1-o correct the acidity of the soil. Rock phosphate is added at the rate of 2 000 
pounds per acre once in four years. Since 1925 rock phosphate has been 

1

em­
ploy e.d at 1,000 pounds per acre once in four years. Acid phosphate is added at 
the rate of 150 pounds per acre annually. Until 1923 the old standard 2-8-2 
complete commercial fertilizer was used, applications being made at th e rate of 

l 
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300 pounds per acre annuall.v. Since 1-liat tim e the new standard 2-12-2 brand is 
being employed , applicatiolls bei11 g- made at the nlte of 202 pounds per acre 
annually , thus supplying t l1 e same arnonnt of° phosphoms as that conta ined in 

the 150 pounds of acid phosphate. 

THE MOl N T P LEASA~T F[ELD 

The r esults secured on the GL"und_v silt loam on th e l\Iount Pleasant E'i ehl , 
Seri es 100, in H enry County ar e g iYen in table XHI. The app licat ion of manu re 
has proved of value on this soil as is indicated by tl1e increased crop yields St'­

cured. The beneficial effed s of th e ma11ure a ppeared particularly on th e corn in 
1920 and on th e oats in 1926. Small increases were secured on these crops in 
ot her seasons. 'l'he application of lim e along ,rith t he manme brought abo ut 
crnp increases, which were very consid erab le in some years . 'l'hc corn in 1917 
and 1920 sho\\·cd very large increases due to the use of lime. Til e oats in 192~ 
showed a very large effect from the lime. Smaller increases "·ere secured in 
practically all years from the use of lime on this soil. 

'l'l1e application of rock phosphate gave increases in crops which were quite 
definite in all cases and in some instances -very large effects ,rere secured. This 
was true for the clover in 1919, the com in 1925 , and the oats in 1926. Acid 
phosphate likewise showed a large influ ence on crop yields in all seasons, and in 

TABLE XIII. FIELD EXPEHIME:N'r, GRUNDY SIL'r LOAM, HENRY COUNTY 
MT. PLEASAN'r FIELD SERIES 100 

( 1 ) (2) (3) ( ,1) ( fi ) (6 ) (7) 
1916 1917 19 18 l 9 l 9 Clover 1920 192 1 1922 1923 192 4 1925 1926 

Plot 
N o. 

Treatment Corn Corn Oats 'l'on s per A. Corn Corn Oats So y- Corn Corn Oats 
bu. bu. bu. l s t I :.! ncl ITot.n.l bu. bu. bu . bean s bu. bu. bu. 

,er A. per A. ier A . crop crop pm· A . per A. nPr A. per A. per .,\ per . ..-\. 

27 .4 36.0 72.3 2.22 1.65 3.87J 67.5 G5.7 IJ 54.5 . .. · \ 52 .0 55.0 \ 40.G 
22.2 37.5 75.1 2.29 1.50 3.79 
15.3 55.2 74.8 2.34 1.65 3.99 80.G 66.1 49.0 .... 55.3 5G.2 39.9 

1 Check . . . . . .. . 
2 Manure ... .. . 
3 Manure+lime l 4 Manure+li.Ine + 

I rock phospha te 40.4 66.0 76.5 2. 78 2.15 4.93 
5 I l\fanure + lime+ 

I acid phosphate 55.9 73.6 85.1 3.72 2.75 6.47 
90.0 65 .0 57.9 . . . . 57. 7 56.5 \ 38.8 

I G Mmmre+lime+ 
complete com· J 75.5 JI 66.9 JI 54.8 1

1 

• •. • \ 59.3 57.2 48.4 

mercial fer - \ 
tilizcr . . . . . . . 54.1 76.8 80.8 3.GS 3.25 6.93 I I I I 

7 Check . ... .. . . 47.9 60.1 76 .5 2.20 2.20 4.40 J I I I 
8 Crop r esidues . . 41.7 50.8 j 81.3 j2.30 I . . . . .. J 51.2 67.1 I 61.9 .... 59.7 
9 Crop r esidues + I I ! I J I I 45 .0 59.1 I 42.3 . . . . 50 .0 

I lime . . .. .. .. 

1

30.3 47.1 93.2 2.22 . . . . .. J 34.5 54.3 I 35.9 .. . . 50.7 
10 Crop residues + I 57.0 56.7 I 39.8 . .. . 54.0 

lime+rock J 76.G 59.5 I 62.1 . . . . 58. 7 
phosphate . . . 30.4 52. 7 9G.4 ' 2.85 . . . . . - I I 

11 Crop residues+ J 81.8 67.5 J 63 .3 .. . . GG.0 

5S.l 
52 .8 
41.2 
35.9 
40 .6 

:i0.G 

lime+ acicl I I I I I 
I phosphate .. . 30.G 54.7 J 99 .!l 3.21 .. . J 77.7 J 72.8 J 70.l J . . . . J 60.7 J G-U 

12 I Crop rcsiclues+ 1 I I \ I I I I 
I lime+complete J I I I I I I I j 
J comm ercial J J J J I I I 

I 
ferti lizer . . .. 127.0 I :"i2.8 \ 93. G 13.15 . . . . •• I G7.:5 J G4.9 I 70.G J .... J G2.0 [ G3.7 

Check ........ 21.l 48.3 72.3 2.18 I 2.00 I 4.18 J 65.6 J 60 .7 J 56.1 J . . .. J ,,4.0 I G4.l 

l. Sea so n wet , corn w eedy Lut good qualit y. 
2 . Short sea son , earl y frost . 
3. Cattl e trampled plot 1. 
-1. Corn not un iform. 
5 . Three tons lim e appli ed, oafs thin and down . Sma1·t. weed bad in 11 and 1:2. 
G. No records on account of weeds. 
7. Low yield du e to , ery dry seaso n :1nd co ns id erable ru st. 

-!7 .3 
30.G 
20.fi 
30.4 
3;5 _9 

47.:l 

GG.-± 

70.!l 
40.2 
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TABLE X I V. FJ.RL, ll EXPEH I MEN'r , GRUJ\' DY 8IL 'l' LOAM, HEN Ht ()(J LJ 1\' T \' 
,rT. rLEASA~ T F1 [<;L D, NER IF'.. ?.00 

I 
P lot I 
.\;o, 

Treatm ent 

( 1 ) 
1919 l 92 0 1931 
Corn Corn Oats 
bu. bu. bu. 

per A. p e r .:\. . pe r A. 

l I Check . . . . . . . . . . . . . . . • . . . . . I 55 . 7 I 48.1 I :rn.9 
~ Manure . . . . . . . . GG .3 5] .2 I 4G.9 
:i 111,rnure + l_illl e ...... . .. . . .... · I 74. 1 I G9 .8 33.3 
± J\fanme+ lime+ roc k ph osp l,atc. . 78 .G 66.4 · +~.G 
Ci iV[auure+lim c+nC' id ph ospha te.. 7:i .3 77.?. 48.9 
G l\ [a.nure+ lime + c·ompletc 

7 
8 
9 

10 

ll 

co 111m ercia l f ertili zer . . . . . . . . 66 .G 
Check . . . . . . . . . . . . . . . . . . . . . . . 50.6 
Crnp r es id ues . . . . . . . . . . . . . . . . G,i .3 
Crnp residu es + li111 e . . . . . . . . . . 71. 0 
Crop residucs+ Iime + rock 

I phosphate . . . . . . . . . . . . . . . . 7.:; .1 
Crop r es iducs + lin1e+ aci1l 

phospha te . . . . . . . . . . . . . . . . . . 81.l I 
Crnp residues+ lim_c:f-co 111pJc te 

co111morc,al f e, til.ze r .. . . .. .. 78.5 I 
13 I Check . . . . . . . . . 65 .8 

I . :1~hree tons l im e appli ed, o;it s lodge d in spots . 

81.2 
64.0 
75.5 
76.3 

7.,. I 

8.j , I I 

46.5 
33. 7 
43. 1 
40 .0 

.J3. 8 

90 .1 I 42.3 
6c! .1 3 1.1 

(2 ) 
19 32 

Oio ,·er 
To ns 
(' l'A, 

1.6 I 
Ul 
2.J I 
2.4 
?..4 

2.7 
2.1 
2.3 
2.6 

2.6 
] .7 

1 9 23 
Corn 
h u. 

per A. 

1 9 3 4 
Coru 

bu. 
pe r A. 

61.3 I 49.3 
77.3 58.0 
8:i.O 72 .7 
84.5 70.4 
77.6 73.3 

80.0 
58 .3 
64.6 
73.3 

69.0 

68 .0 

74.3 
60 .3 

65 .7 
44.3 
35 .3 
34.7 

38 .a I 
40.7 

41.3 
39.3 

(o) 
192 5 19:!G 
(J .i ts Clo \·e r 
l iu . l'u n s 

1• r A. le r A. 

50.9 OJ 0 
5 ,i .O 0.60 
DO. !) 1.0:i 
(j .'j, !/ J .:{ I 
G-l .8 J . .J :l 

GO.+ l .:t::i 
47.1 0.5~ 
47.(i I 0.G:2 
,,G. 1 I 0.7G 

:'i?.Ji 0.8u 

60.4 0.!l!l 
4:l.8 0.3!) 

2. I wo c rops on all but c rop res idue p lots . 
·•· P lots 7 to 13 w er e partl y hu r ned off in Ap ril. Chec k plots b:1dl.,· infes ted wi t h weeds. 

all but one case gave a larger influence on crop growth than did th e rock phos­
phate. 'l'he greater effect ,ms particularly evid ent on the clover in 1919, on the 
corn in 1924, and on the oats in 1926. In some of th e other seasons, the differ­
ences wer e not strikingly great but they were sufficien tly definite to show a dis­
tinct superiority for the acid phosphate.. 'l'h c complete commercial fel't iliz:er 
showed effects, which were very similar to those brought about by the acid p hos­
phate. In some cases the increases were somewhat larger, while in other seasons 
the effects were less evident than from the acid phosphate. On the average it 
would seem that quite as large increases may be secured from the use of th e ac id 
phosphate. 

.1-'i g . . i . 'l 'y p i,·:d (; r1rnd y si It lu:111 1 topog ra pity . 

JEFFERSON COUNTY SOILS 25 

The crop residues showed no large effects on th e yields of the various crnps. 
In a few instances small gains were noted. The application of lime along " ·ith 
the crop residues brought about distinct increases in crop yields. This was true 
of the oats in 1918 and th e corn in 1920. In other seasons, the effects were shown 
but not so definitely. The rock phosphate and the acid phosphate brought 
about crop increases in practically all cases. In general, the acid phosphate 
seemed to be somewhat more effective than the rock phosphate. The differen ces 
" ·ere not large in some seasons but with the clover in 1919 and the oats in J 926. 
the ncid phosphate proved very mn ch superior to the rock phosphate. In one or 
hYO cases the rock phosph ate bad more effect than th e acid phosphate. Th e 
complete commercial fertili zer in general showed about th e same effect as th e 
acid phosphate. 

'fhe r esults secured on the Grundy si lt loam on the Mount Pleasant Fi eld, 
Series 200, are given in table XIV. H ere again the beneficial effects of manure 
are evid ent in the increased crop yields secured in every season. Large definite 
increases were noted on the oats in 1921 and on the clover in 1926. The applica­
tion of lime along with the manure increased the crop yields in nearly all seasons. 
In some cases considerable increases were secured as, for example, on the corn in 
1920 and 1924 and on the clover in 1926. 

The use of rock phosphate with the manure and lime gave increases in some 
seasons, showing up particularly well on the oats in 1921 and 1925 and on th e 
clover in 1922 and 1926. In gen eral the effects were less evident and in some 
seasons were not shown at all on the corn. The acid phosphate had a greater 
effect than the rock phosphate in some seasons, show·ing up very much better on 
the corn in 1920, on th e oats in 1921, and on the clover in 1926. In some oth er 
seasons the effects were slightly less or the same as those brought about by th e 
rock phosphate. Th e complete commercial fer tilizer had larger effects than th e 
acid phosphate in one or two cases, notably on the corn in 1920 and on the clover 
in 1922. In most of the other seasons, however , th e beneficial effects were less 
evident than those brought about by the acid phosphate. 

The influence of crop residues on crop growth was not great. The use of lim e 
along with the crop r esidues showed beneficial effects on most of the crops. The 
clover in 1922 and 1926 was in creased very definitely. Th e corn was increased 
in 1923 and the oats in 1925. In the oth er seasons the effects of the lime were 
small and not definite. 

The use of rock phosphate proved of value on practically all of the crors 
grown. In some cases the increases were not large and in one or two instances 
no increases at all were secured. Th e acid phosphate showed larger effect than 
the rock phosphate in practically all seasons. The influence was much greater on 
the corn in 1920, on the oats in 1925, and on the clover in 1926. In the other 
seasons, the effects were about the same or slightly less than those brought about 
by the rock phosphate. The complete commercial fertil izer showed a greater 
effect than the acid phosphate in one or two cases, but in general, the differnnces 
were small and there was no evidence of a superiority of the commercial fertilizer 
over the acid phosphate. 

The results secured on the two experiments on the Mount Pleasant Field indi­
cate very definitely the beneficial effects of applications of manure to the Grundy 



26 SO.IL SUHYEY OJ<' row A 

silt loam. Lar ge increases in ?i Plds of general farm crops arc secured from the 
use of manure on this typ e. Th e Yalue of lime is Sho,Yn definit el:' b:· th e in­
cr eases in crop yields secnrcd . The desirabili ty of tli r u:-;c of a phosphate ferti­
lizer on this soil is cl early evident. In some cases, th e acid phosphate proved 
more desirable when used with lime and manure and also wh en appli ed with 
crop r esidu es and lime. Jn other instances th e rock ph ospl1ate seemed to be quite 
as beneficial as th e acid ph os plrntr. 'l'he nse of a complete commercial fr rtilizrr 
llid not seem any more cffecti,·e tltan th e use of c1 eid phosphate. 

Data secured in th e fi elcl experiment 011 th e Grund.,· silt loam in the Agency 
Field in ·wapello Conllt:• arc gi,·en in tabl e XV. 'l'h e benefi cial effec ts of manure 
on thi s fi eld are evid ent in th e in cr eases in crops whi ch were secured in pra c­
tically all season s. 'l'h e largest in cr ease was sho\\·n in th e oats in 1919, in th e hay 
in 1921 and 1922, and in th e oats in 1925. Th e use of lim e with manure brongl1t 
about cro11 inci·eases in practi call,v all seasons. The benefi cial effects of th e lim e 
wer e evident, particularly on th e hay crop , but large in cr eases were also shown 
on the corn and oats. 

The rock phosphate \\·ith th e nrnnnre :rncl lime increased th e crop yields in 
every season , in some cases Yr r,v lar/re effects being noted. The hay crop was 
particularly benefit ed b~1 th e rock phospliate. and considerable in creases \\·er e 
secured on the oats in 1919. on tl1r corn in J !)23 and on the ,\·heat in 1926. 'l'hc 
acid phosphate showed large r effects tlrnn the rock phosph ate in practi cally all 

'J'ABLE XV. FIELD EXP"EJn.\[l~~'l' , GRUN DY S fL T LO AM, WAI'}~LLO COUi\ '.l'l 
AGE NCY :E'IELD 

P lot 
No. 'l' rca tmc>nt 

(1) 
19 1 8 
Corn 
Lu. 

ie r A. 

t I ~i:~1~:rc . . : : : : : : : : : : : / ~!:6 
3 M::m ure+li1ne . . . . . . . . 6G.8 
4 l\f :rnu rc+ liu,c+r ock 

phosph a te . . . . . . . . . . 68.8 
5 Ma nure + limc+acid 

phosphate . . . . . . . . . . 70.0 
G Manure+Iime+completc 

comm ercial fertilizer 66.0 
7 Check . . . . . . . . . . . . . . . . f► !l . 3 
8 Crop r es idues . . . . . . . . . 58 .:5 
!l Crop residues + lime . . . 6 ] .3 

10 Crop residues+lime+ / 
rock phosphate . . . . . . 61.S 

11 Crop r csidues+lime+ 
acid phospha te . . . . . . 63 .5 

12 Crop residues+limc+ 
complete comm crci~l 
fertiliz er .. ... .. . .. -1 62.:i 

13 Check . .... . .. . . ... . . [ 52 .5 

19 19 
Oats 
bu. 

per A. 

44.9 
62 .2 
58 .3 

G3 .G. 

GG. G 

65.6 
54.5 
49.0 
59.fi 

61.2 

61.2 

G3 .6 
52 .0 

(2) 
\V inter 
w hent 

bu. 
per A. 

22. 7 
31.5 
36.7 

38 .7 

40. 0 

34.7 

:n .4 
43.8 

36 .4 

36.3 

35 .6 
22 .8 

(~) (4) 
192 1 1922 

OlovPL· T imothy 
and tons 

Timothy per A. 
tons 

per A. 

1.92 2.00 
2.09 2.20 
2.20 2.25 

2.G2 2.30 

2.39 2.80 

2.52 2.50 
J .82 2.30 
1.81 2.20 
2.02 2.40 

2.33 2.G5 

2.19 2.7 .J 

2.l 7 2 .GG 
u rn 2.40 

1. Corn dam aged sli ghtly b.,· ha il in ~Tuh· and dn· w en th r r in :\ n~: 11 :;;t. 

1923 
Co rn 
bu . 

per A. 

72.7 
71.8 
79 .2 

8G.8 

83 .0 
69.7 
G!i .3 
71.3 

n.1 

80 .7 

70.4 
G:l. 9 

1 P~4 
Co rn 
bu. 

pe r _\ _ 

46.4 
:il.9 
52. 2 

54.0 

G0. 2 

55.4 
43 .3 
43 .7 
50 .7 

54.9 

55 .G 

54.4 
42 .7 

193 5 
Oats 
bu. 

per A . 

66.2 
70.8 
73.8 

80.6 

77. 'J 

77 .3 
67.8 
6G.4 
72.1 

75.9 

74.G 

78.4 
58 .5 

(~) 
1926 

\Vinll'r 
w heat, 

bu. 
per A. 

21.7 
] 9.0 
2 1.8 

3.J .3 

3S .9 

30 .7 
14. 7 
18. 7 
18.G 

2G .0 

2. S ampl e No. 7 lost in trnns it: w heat do,\·n liu,ll y. L i? ht drC'sl-i i llg of n1: 111 u r c to :ii! plot-s h,Y mi:·•t:d.;(' 
in w int er o f 1 9 2 0. Lim e nppli ed in );[0 ,·e1nl1er . 

3. Pastured a fter first c rop. 
4. P astured after fir st crop. 
5. W et went hrr pre"entcd sec cl ing of plot s 11 - 1~ -·1::. 

I 
Lt 
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seasons. 'l'h ere ,Yer e no strikingly large differ ences, however, excep t in th e case 
of th e hay crop in 1922. In 1921 and 1923 thf rock phosphate gave a slightly 
larger effect on the corn and in 1925 on the oats. The complete comm er cial ferti ­
lizer generally showed somewhat smaller effects than the acid phosphate. Only 
on the lrny crop in 1921 was ther e any greater effect from the complete fertilizer. 
In some cases the rock phosph at e gave larger incr eases than did th e complete 
fertilizer . 

'l'he crop r esidues showed little effect on the various crops grown. Lime with 
th e r esidues brought about incr eased crop yields in p racti cally every season. 
Only in th e case of the wh eat in 1926 was ther e no in cr ease from th e nse of th e 
lime. In some seasons and on certain of the cr ops, the beneficial effects wer e 
quite definit e. 'l'his was particularly true of the hay crops in 1921 and in 1922. 

The appli cation of r ock ph osphate gave incr eases in crop yields in practicall y 
every season. In some instances th e incr eases ,rer e Ycry clefinit e as on the Jrn y 
crop in 1921 and 1922 and on the wheat in 1926. The acid phosphate showed 
larger effects than the rock phosphate in several seasons. It had a smaller effect 
than the rock phosphate, however , on the clover in 1921, on th e oats in 1925, and 
prac tically the same effect on the oats in 1919 and on the wheat in 1920. 'l'he 
complete commercial fertilizer gave very similar in cr eases to those brought about 
by the acid phosphate. Only in one case was there a striking differ ence. On the 
corn in 1923, the complete fertili zer showed no effect . 

The r esults secured on the Grundy silt loam in this fi eld confirm those obtained 
on the same soil type on the Mount Pleasant Field . 'l'l1 ey indicate the large 
value of applications of manure to this soil and tl1 e beneficial effects of applying 
lime when the soil is acid. 'l'h e use of a phos11hate fe rtili zer is very desirable on 
th is type either with manure and lime under th e livestock system of farming or 
with crop residues and lime under th e grain system. 'l'h e resnlts sometimes 
showed a superior value for r ock phosphate, while in other instances the ac id 
phosphate proved mor e effective. Th e complete commer cial fertili zer did not 
bring about any greater crop increases than th ose occasioned by the acid ph os­
phate. 

'J' lTE WES'l' P O IX 'J' FJELD J'\O . 

'l'lte results secured on the Grundy silt loam on th e 'Nest Point Field, No. I , 
Series I , in Lee County ar e given in table XVI. H ere again the application of 
manure brought about considerable incr eases in crop yi elcl s in most seasons. 'l'h e 
most beneficial effects wer e noted on the corn in 1922. 1925, and 1926 . Th e other 
crops wer e also somewhat incr eased by Oir use of th e manure. Lime \\·ith th e 
manure brought abou t appreciable increases in crop y ields in mos t cases. Th e 
largest effects of the lime, as ,rould be expected. were no ted on the clover and 
timothy in 1920 and on th e clover in 1924. Considerabl e in cr eases wer e secured, 
however , on some of th e oth er cr o11s in the r otati on. 

The application of rock pl1 os phaJe clicl not show any large effects on th e crops 
grown on this fi eld. Only in th e case of clover ilnd timothy in 1920 was th er e 
any considerable incr ease in 1-he y ield s. In several seasons no incr eases at all 
wer e noted. 'l'he oats in 1919. the cloYer and timothy in 1920, the oats in 1923, 
and the cloYer in 1924 \\·ere :i ll in creased appreciabl y b~, th e application of the 
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TABLE XVI. FIELD EXPERIMENT, GRUNDY SILT LOAM, LEE COUNTY 
WEST POINT FIELD NO. I, SERIES I 

(1) 1920 ( 2) (3) (4) (5) 
1918 1919 Clo ver 1921 1922 1923 1924 1925 1926 

Plot Treatment Corn Oats and Corn Corn Oats Clover Corn Corn 
No. bu. bu. 'l"'imoth y bu . bu. hu. tons bu. bu. 

per A. per A. tons per A. per A. per A. per A. per A. per A. 
per A. 

1 Check . ' .......... ..... 58.4 44.2 1.87 64.0 80.2 56.0 0.25 46.7 31.5 
2 Manure . . .... ... . ..... 59. 7 41.5 1.87 68.3 93.3 57.5 0.42 62.7 46.6 
3 Manure+lime ...... . ... 58 .0 43.5 2.8 9 72.5 98.1 61.3 1.08 61.7 47.1 
4 Manure +lime+TOck 

phosphate ........ ' .. 56.5 43.5 3.06 63 .5 97.7 62 .9 1.09 61.5 46.!l 
5 Manure+lime+acid 

phosphate ...... . ... . 56.0 61.9 3.1 2 70.0 94.6 71.5 1.24 63.0 37.6 
6 Manure+lime+complete 

commercial fertilizer .. 57.7 50.3 3.74 72.5 96.1 75.0 1.28 64.2 34.2 
7 Check . ............. ... 54.8 37.4 2.38 67.5 83 .3 61.3 0.36 46.2 24.6 
8 CTOp residues . . . .. ..... 55.4 36.0 2.72 66.0 80.7 56.1 0.51 48.2 28.4 
9 Crop r es idues + lime ... . 55.4 43 .5 3.14 70.1 88.2 64.5 0.88 50 .2 27.8 

10 Crop residues +lime+ 
rock phosphate . . . . . .. 58 .0 43.5 3.23 67.9 87.3 61.3 0.94 55.7 31.9 

11 Crop r esidues+lime+ 
acid phosphate ... . . .. 60.5 46.2 2.63 68 .1 84.0 66.3 0.92 54.2 28.9 

12 Crop residues +lime+ 
complete commercial 
fertilizer ........ . . .. 56.0 43.5 3.57 62.3 I 87.8 59.5 0.91 55.0 24.5 

13 Check .... ... ........ . . 58.0 47.6 2.38 54.4 I 77.2 39.1 0.30 47.0 27.2 

1. Crops on a ll plots injured by hot winds. 
2. Corn down badly due to storms in September . 
3. Two tons lime April 11. 
4. Low yields du e to very dry season. 
5. Wireworms did considerable damage, also wet weather dama ged some corn. 

acid phosphate. In one or two cases the acid phosphate apparently did not prove 
valuable from the standpoint of crop increases. The yields in 1926 were not 
significant as the crop in that season was materially injured. The complete 
commercial fertilizer showed slightly greater effect than the acid phosphate in 
several cases, particularly in 1920 on the clover and timothy. In many cases, 
however, it did not bring about as large increases in yields as did the acid 
phosphate. 

The crop residues brought about slight crop increases in several cases but the 
effects were not large. Applications of lime with the residues increased the crop 
yields to an appreciable extent in several seasons. The effect on the clover and 
timothy in 1920 and on the clover in 1924 was particularly noticeable. The 
yields of corn and oats were frequently increased by the use of the lime. 

The application of rock phosphate with the crop residues and lime increased 
the yields in most seasons, but the increases were not large in any case. The 
acid phosphate with the crop residues and lime had a slightly larger effeet than 
the rock phosphate in some instances, but in several cases did not show any more 
beneficial effects. The complete commercial fertilizer gave about the same r e­
sults as did the acid phosphate in most cases. In one or two instances there were 
larger increases as, for example, on the clover and timothy in 1920, and on the 
corn in 1922. 

The data secured in this experiment bear out in a very striking way the results 
secured on the same soil type on the Mount Pleasant and Agency Fields. It is 
certainly evident that the Grundy silt loam will respond readily to applications 
of manure, lime, and a phosphate fertilizer . Acid phosphate seems to be prefer­
able in some cases but rock phosphate often gives quite as satisfactory r esults. 

( 
I. 
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'l'HE WEST POIN T FIELD NO. II 

The r esults secured on the Marion silt loam on the West Point Field No. II, 
Series I in Lee County are given in table XVI!. The application of manure to 
this soil type brought about very striking crop increases in most seasons. In 
1922 the yield of clover and timothy was more than doubled. In several cases 
the yields of corn and oats were almost doubled. All the crops were benefited by 
the manure. The use of lime with the manure brought about definite increases 
in crops in practically all seasons. 

'The application of rock phosphate with the manure and lime brought about 
increases in crop yields in practically all cases. Sometimes very considerable 
increases· were secured as in the case of the corn in 1920, the oats in 1921, the 
clover and timothy in 1922 and the clover in 1925. In most other seasons in­
creases were secured. The crop was poor and irregular in 1926, hence the yields 
in that season should not be considered significant. The acid phosphate with the 
manure and lime brought about much larger increases than did the rock phos­
phate in several cases. The larger beneficial effects were evidenced on the clover 
in 1919 and 1925, on the clover and timothy in 1922, and on the oats in 1924. 
In most of the other seasons there was a slightly larger effect from the acid phos­
phate. The complete commercial fertilizer gave a somewhat greater effect than 
the acid phosphate in one or two cases, but the differences, with the exception of 
the oats in 1924, were not large enough to be significant. In most cases the in­
creases were very similar to those brought about by the acid phosphate. 

Crop residues affected the different crops grown on this field only slightly. 
Only in the case of the clover in 1925 was there any evidence of a significant 

'l'ABLE XVII. FIELD EXPERIMENT, MARION SILT LOAM, LEE COUNTY 
WEST POINT FIELD, NO. II, SERIES I 

( 1 ) (2) (3) (4) 
1918 191 9 1920 1921 19 22 1923 1924 1925 1926 

Plot Oats Clover Corn Oa ts Clover Corn Oats Clover Corn 
No. Treatment bu. tons bu. bu . an d bu. bu. to ns bu. 

per A. per A. per A. per A. 'l'imothI per A. per A. per A. per A. 
tons 

per A. 

1 I Check . . .... ... ... .. .. . 46.7 1.45 24.5 27.7 1.20 43 .4 38.8 1.08 37.3 
2 Manure . ...... .... . .. . 55.2 1.59 43 .0 28.7 2. 70 62.6 66.4 1.57 56.0 
3 Manure+lime . ... .. . . .. 55.2 1.87 37.2 28.7 2.80 62.4 66.8 1.73 60.2 
4 Manure + lime+rock 

phosphate . .... . .. . .. 51.3 1.91 45.5 38.4 3.00 68.5 66.4 1.92 53.1 
5 Manure+lime+acid 

phosphate ..... . ... .. 55.2 2.60 41.5 42.9 3.60 69.3 76.6 2.03 52.9 
6 Manure+lime+complete 

commercia.l fertilizer .. 55.2 2.85 46.5 46.6 3.60 69.8 86.4 2.01 58.6 
7 Check . ............ ... . 38.2 1.63 33.5 32 .5 1,60 49.6 40.3 1.02 41 .1 
8 Crop rnsidues . . . . . ..... 34.0 1.50 27.0 27.4 1.70 46.9 41.0 1.26 36.2 
9 Crop residues+ lime . ... 38.2 1.55 30.5 30.2 1.90 48.0 41.0 1.35 30.4 

10 Crop rnsidues+lime+ 
rock phosphate ....... 36.J. 2.07 32.0 35.0 2.60 48.5 54.4 1.41 25.6 

11 Crop residues+lime+ 
acid phosphate . . . . . . ' 38.2 2.68 30.5 24.4 3.20 54.9 56.9 1.45 28.5 

12 Crop residues+lime+ 
complete commercial 

I 
fertilizer ............ 51.3 2.73 27.0 42.3 2.90 56.4 53.0 1.72 38.4 

13 Check . . ......... . ..... 34.0 1.65 25.5 27.4 2.40 51.7 35.2 1.20 36.8 

1. Four tons lime November, 1917. 
2 . Wet sprjng made crop poor. 
3. Three tons lime September. Plots 3 and 11 low y ields du e to injury to samples. 
4. Stand of clover irregular. 
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benefi cial. effect. 'I'he use of lime ,vith the crop r esidues increased t-li e crop 
yields in nearly every season, in some cases Yery considerable increases being 
secured. 

rrhe application of the rock phospl1ate with the crop residues and lime gave 
considerable increases in the yields of clover in 1919, in the clover and timothy 
in lfJ22, and in the oats in 1924. In several other seasons definite increases in 
yields were secured. 'I'he acid phosphate brought about a very much larger effect 
than did the rock phosphate on the clover in 1919 and on the clover and timothy 
in 1922. In all other seasons larger effects were secured from the acid phosphate. 
'I'he com11lete commercial ferti lizer showed somewhat larger effects than did the 
acid phosphate in several seasons. 'I'he oats in 1918, the clover in 1925 and the 
corn in 1926 were increased considerably more by the complete ferti lizer than by 
the acid phosphate, bnt in three or four seasons, the acid phosphate proved some­
what superior. 

It is apparent from these results that the addition of liberal amounts of ma­
nure to the l\'Iarion si lt loam will bring about large increases in crop yields. 
'Where manure is not available in sufficient amounts, leguminous crops should be 
used as gr een manures in order to increase the supply of organic matter in this 
soil. The application of lime is necessary as the soil is acid and there will be 
very favorable effects on the legume crops of the rotation as well as on other 
general farm crops. Both rock phosphate and acid phosphate brought abont 
crop increases in this test. In some seasons the acid phosphate showed up very 
much better than did the rock phosphate. The complete commercial fertilizer 
generally had about the same effect as the acid phosphate. 

THE PRINCETON FIELD 

The results secured on the Clinton silt loam on the Princeton Field, Series I, 
in Scott County are given in table XVIII. 'l1 he application of manure increased 
the crop yields on this soil in nearly every season. In some cases very consider­
able increases were secured as, for example, on the wheat in 192S, the corn in 
1926 and the clover in 1922 and 1926. The use of lime with manure increased 
still further the yield s of crops on this soi l, the beneficial effects being particu­
larly evident on the clover in 1922 and 1926. Increases in the yields of corn, 
wheat and oats were also secured in practically every season. In some cases the 
effects on these grain crops were surprisingly large. 

'!'he addition of rock phosphate with the manure and lime increased the yields 
of crops in most seasons. The gains, however, were not generally large. '11 he 
acid phosphate with the manure and lime gave considerable increases in the 
yields in several cases. In one or bvo seasons, however, the effects of the acid 
phosphate were not any greater tban those brought about by the rock phosphate. 
'I'he oats in 1924 and the clover in 1926 showed the largest effects from the addi­
tion of the acid phosphate. The complete commercial fertilizer with the manure 
and lime gave somewhat greater effects than the acid phosphate in most srasons, 
but in other cases the beneficial influence ,vas less and in no case was there an,\· 
considerable gain from the use of the complete fertilizer over that brought about 
by the addition of acid phosphate. 

The crop residues showed little effect on the various crops grown, bringing-

1 
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'l'A BLE XVIII. FIBLD EXPERIMBN'l', CLINTON SILT LOAJ'-[, SCOT'l' COUN'l'Y 
PR.11\' CE'l'ON 1''LP.Ln, 8E IU l•;R I 

(1) (3) ( :>) (4) 
1918 1919 Co rn • 10:21 192.2 

Ko . Treatment Wint er Corn 1020 Oats Clover 
wheat bu . bu. bu. ton!'.; 

bu. per A . per A. pe r A . !J cr .. \ . 
per A. 

I I Check ............. . .... 40.7 69.3 61.8 27.7 1.41 
2 lvianure .. ..... .. .. . . .. .. 37.4 G7.6 68.3 28.4 1.93 
3 Manure + Jim e .... . '. ..... 43.0 GS .2 70.G 32.1 2.13 
4 I Manure + lime+rock 

phosphate . ..... . . .. .. 47.4 67.8 73 .5 31.9 2.25 
;) :\fanure + l irne+acid I phosphate ...... . ... . . 45.2 64.0 70.8 3,i .l I 2.29 
G Manure+Jime+complete 

I commercial fertilizer . . . 37.3 68 .4 73.0 36.4 2.34 
7 Check .. . . . . . . . . . . . . . . . . 31.7 57.0 57.5 24.4 I 1.60 
8 Crop residues .... . . . .... . .. 52 .6 58.6 29.6 I 1.47 
9 Crop residues+lime .. . ... 31.7 62.4 67.3 29 .7 I 2.14 

10 C,· op r esidues+lime+ I rock phosphate . .. .. ... 35 .0 64.1 GS.7 29.8 I 2.28 
11 Crop residues+ lime+ 

I acid phosphate ....... . 31.7 G6.6 61 .5 31 .1 2.18 
12 Crop residues + lim e+ I complete comm ercirrl I fertiliz er . . . . . . . . . . . . . 36 .2 65.2 69 .5 30.8 I . .. 
13 Check ...... . .... . . . . . . . 28.2 I 59 .3 59 .5 :25.5 I . .. 

" l. J hr ee tons l11n e appli ed August, 191 7 . ) _ 1rld on v!ot 8 pr1·o r . 
•> CloYCr poor and p lowed np. 
8. Plot 11 , many mi ss in g hill s, lo w yi eld. 
4. Yi eld s on plots 12 :rnd 13 lost dn e to error. 
5. Stand of wheat wa s thin due to dry weather. 

,.-, ) 
193 3 JU~ ,l 1923 [926 
Co rn Oats \\'inter C luvt~i· 
bu. bu. wh e at tons 

per .:\ . pe r A. hu. 1w rA. 
])Cl' . \ 

54.0 I G5.8 I 13.G 0.% 
G3.2 G4.8 I 2:2.(i 1 .. ,7 
70 .2 G5.3 I ~7 .. , :2 .0li 

72.5 63. 1 I ;-L!.l :2 .08 

I 
II 

73.2 I 7., .. , 
1. 

~1. 1) '.U\1 

I I 

I 68.1 7 1.!l 

I 
::u ... 2., ., 

53 .0 G2.2 Hi.!J 0. i:l 
55.:2 66.4 1.~. :, 0.7:! 
61.8 65 .G 23 .8 1.3.j 

Gfi.0 63...1 '?G .7 :!.llri 

6S.0 75.1. 27 .l 2 .il3 

70.1 73.5 28 .3 () () .-
_,_ .) 

58.G 54.4 17.5 0.l)S 

R.bout slight increases in some seasons. Lime with the r esidues incr eased th e 
crop yields in a very noticeable way in most seasons. 'I'he largest beneficial rf­
fects were shown on the cloYer in 1922 and 1926 and on the corn in 1919, 1920 
and 1923. 

The rock phosphate with the crop residues and lime increased the crop yields 
in all but one season. In the case of the clover crop, the increases were very 
definite. On the other crops grown, smaller increases were secured. Th e acir1 
phosphate with the crop residues and lime showed larger effects than the rock 
phosphate in some seasons. This was particularly true on the oats in 1921 arn1 
1924. In several seasons, however, there were smaller effects from the acid phos­
phate than from the rock phosphate. 'l1 he complete commercial ferti li zer gaYe 
larger increases than did the rock phosphate and acid phosphate in several cases. 
'l'his was noted particularly on the clover in 1!)26. In most seasons, however, 
there was very little difference between the effects of this material and the 
phosphates. 

'I'hese data indicate that the application of manure is particularly desirable on 
the Clinton silt loam, and large increases in the yields of all general farm crops 
may be secured from its use. The type is acid in reaction and the application of 
lime is very desirable. Beneficial effects from the use of acid phosphate or rock 
pl1osphate were secured in this experiment both under the livestock system of 
farming with the manure and lim e and also nncl cr the grain system of farming 
wit.J1 crop r esidu es and lime. In some cases tl1 e acid phosphate seemed to be 
preferable for use, but in oth er instances rock pl1osphate gave quite as goo(l 
r esults. rrhe complete commercial fertili7.er did not give an? better results than 
did th e acid phosphate. 
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'l'ABLE XIX. l<'lELD J~XPEl-UMJ;;N'J' , GRUNDY SIL'l'Y CLAY LOAM, HENRY COUNTY 
Mt. U nion Field- Series I 

(1) (2) ( 3) (4) ( 5) (6) ( 7 ) 
191 8 1919 1920 1921 1922 1 9 23 1926 19 25 192G 

Plot rrrentment Corn \Vi nter Corn Oats W inter Corn Corn Oats Clover 
l\o. bu . wheat bu. bu. wheat bu. Uu. bu. tons 

pe,· A. bu . pe r A . per A. bu . per A . pe,· A. per A. per A. 
per A. ner A. 

1 Check . . . . .. . . ... . .... 57. 2 

I 

8.3 45.0 I 25.4 I 21.3 45.3 23.4 I 35.1 Pastured 
•) Manure . . . . ' . . . . . . . . . 61.3 11.8 52 .0 27.7 22.0 65.0 27.5 36.8 " 
;; Manure+Iirne 6:2.0 12.0 52.5 27.0 22.1 65.6 35.7 37.6 " . ..... . . 
4 Manure+lime+rock 

phosphate G3.l 11.3 47 .0 31. 7 23.4 68.3 34.7 41.1 " .... . ..... 
.:; Manure+lime + acicl 

phosphate G5 .5 13.1 49 .0 35.1 28.5 66.9 37.3 45.5 " . . .. . . . ' .. 
G I JHanure+lime+complete 

I Ch:~~1111~'.·~i-~l - ~~1:t.i~i.z~'.·. 
59.4 12.2 50.0 42 .1 27.7 67.4 30.7 40.8 " 

7 57 .4 10.2 44.0 37.0 21. 0 34.9 22 .1 30.2 " 
8 Crop residues 54.1 9.8 48.5 32 .6 24.4 38.4 22.7 27.5 " . . . . .... 
9 Crop r esiclues+Ii me 56.!) 8.9 47 .5 33.9 21.7 39.7 21.3 29.8 " .. . 

JO Crop resiclues+lime+ I 
rock phosphate ... . . 58.9 10.9 47 . .:i 30.3 I 25.2 40.2 20 .0 34.6 " 

11 Crop resiclues+lime+ 
acid phosphate . . . .. 61.8 10.7 44.5 38.5 29.5 39.4 25.5 37.3 " 

12 Crop residues+lime+ 
complete commercial 
fertilizer 61.0 10.5 46.5 36.0 27.8 44.2 29.9 35.9 " . . . . . .. . . ' 

13 Check 59.0 11.3 49.0 34.5 I 22.4 36.2 22.7 29.8 " . . ... .. ........ 
1. Plots 8-9-10-11 damaged by excess ive ra in nt planting. No li me until 192 2. 
2. Wheat poor quality. 
:1. Poor stand , w et sprin g. 
4 . Clover poo r, plowed under and wheat planted. 
fi. Corn fired du e t.o hot wind s. Some down. 
G. Early fro st damaged corn consi derably. 
7 . Frost in Apri l damaged oat pl:ints res ultin g in a thin sta nd. 

THE MOUN 'l' UNION FIELD 

The r esults secured on the Grundy silty clay loam on the Mount Union Field, 
Series I in H enry County are given in table XIX. The application of manure 
to this soil type brought about increased crop yields in every season , in spite of 
the fact that the soil is dark in color and apparently well supplied with organic 
matter. In some cases the effects of the manure were particularly large as , for 
example, on the corn in 1920 and in 1923. In all cases, however, the increases 
were very definite. The use of lime with the manure gave small increases on the 
various crops grown on this field in every season. 

The rock phosphate with the manure and lime increased the yields of crops in 
a small way in most seasons. In one or two years no beneficial effects were noted . 
'l'he acid phosphate with the manure and lime brought about distinct crop in­
creases in all but one season. In some cases the gains were very definite, and in 
general , the effects were much larger than those brought about by the rock phos­
phate. The complete commercial fertilizer with the manure and lime brought 
about the same effect as the acid phosphate in most cases, showing up slightly 
better in one or two seasons, and being less effective in other seasons. 

The crop residues had little effect on the yields of the various crops grown. 
Lime wifh the residues brought about increases in the yields of crops in several 
cases. In no instance, however, was the incr ease large. The rock phosphate with 
the crop residues and lime showed small effects on the various crops grown. 
Only in one or two cases ,vere the increases very definite. The acid phosrhate 
with the crop residues and lime had a very much larger effect than did the rock 
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phosphate in nearly every season. 'l' he complete commercial ferti lizer showed 
slightly larger effects than the acid phosphate in one or two cases, but, in general, 
had an influence very similar to that of the a(!id phosphate. 

The r esults secured on the same soil type in Series II on the Mount Union 
Field in H enry County are given in table XX. Again the beneficial effect of 
manure is evidenced in these data. In every case large crop incr eases were se­
cured. Beneficial effects were shown even more definit ely in this series than in 
Series I. The application of lime with manure gave small crop increases in most 
seasons ; just as was noted on the same type in Series I. 

The rock phosphate with the manure and lime increased the crop yields in 
most seasons, showing very definite effects on the oats in 1922 and on the clover in 
1923. In most of the other seasons the incr eases were much smaller but still 
quite definite. In several cases the acid phosphate with the manure and lime 
showed larger effects than did the rock phosphate. The beneficial effect on the 
clover in 1919 was much greater. 'l'he corn in 1925 was also benefited to a much 
larger extent. In several other seasons th e rock phosphate seemed to give quite 
as sati sfactory results. '11he complete commer cial fertilizer showed a slightly 
greater effect than the acid phosphate in one or two cases, but in general the 
heneficial influence was less definite than that brought about by the acid phos­
phate. 

'l'he crop r esidues showed very litt le effect on the crops grown, bringing about 
slight incr eases only in one or two seasons. Lime with the r esidues increased the 
crop yields to a small extent in sever al seasons. The rock phosphate with the 
crop residues and lime brought about large crop incr eases in several cases. 'l'he 

'l' ABLE XX. FIELD EXPERIMEN'l', GRUNDY SILTY CLAY LOAM, HENRY COUN'l'Y 
Mt. Union Field-Series II 

(1) (2) 1 920 ( 3) (4) (5 ) (6) 1920 
P lot 19 18 1919 Corn 1921 192 2 192 3 19~1! 1925 Oats 
No. Treatment Oats Clover bu . Corn Oats CloYer Corn Corn bu. 

bu . ton s per A. bu . bu . ton s bu. bu . per A. 
pm· A . per A. p er A. p er A. p er A . per A. per A. 

1 Check . . .. . . ... . . . .. . . .. 65 .8 2.28 78.5 64.8 

I 
52.1 1.27 54.1 71.5 43 .3 

2 Manure . .. . .. . ... .. . ... 72 .1 3.22 91 .3 76.0 67.2 1.79 49.9 80 .1 50.8 
3 Manure+lime . . . . . ..... . 74.2 2.65 92.0 71.1 68.1 1.91 49.1 80.1 49.7 
4 Manure+lime+rock 

phosphate ..... . . . .. . . 74.2 2.89 95.3 79.1 80.8 2.47 52.5 87.5 53. 7 
5 Manure+lime+acicl 

phosphate . .. ' . .... .. . 72.1 3.33 99.0 79.1 75.9 2.36 51.4 93.0 57.1 
6 Manure+lime+complete 

commercial ferti lizer .. . 78.5 3.07 98.5 82 .0 72.6 I 2.34 48.8 88.0 54.9 
7 Check . . . .. . .... . . ... . . . 65.8 2.30 86 .8 62.9 69.0 I 2.33 39.2 70.5 43 .3 
8 Crop residues . . .. .. .... . 63.7 2.24 85.3 58 .3 I 57.5 I 1.59 40.3 76.0 46.G 
9 Crop residues+ Jim e . . .. . 61.6 1.90 79.2 60.3 55.7 1.72 37.9 73.5 38 .3 

10 Crop residues+lime+ 
rock phosphate . . . .... 65.8 3.34 80.7 68.6 71. 5 2.15 33.8 76.5 4,5,0 

11 Crop residues +lime+ 
acid phosphate . ..... . 65.8 2.98 86.3 70.1 55.5 2.14 34.9 77.0 52 .8 

12 Crop residues+lime+ 
complete commercial 
fertiliz er .. ... .... .. . . 65.8 2.57 86.9 64.8 60.3 1.88 45.6 80.0 53.0 

13 Check . ' ... ... . .. . ... . . . 61.6 1.76 85.0 59.7 59.7 1.18 37.3 69.5 40.l 

1. Soil ba si c a nd no lime appHed till la2 2. 
2 . Yield on p lot 2 too high. 
3. Stand not uniform , man y miss ing hills-especi all y on No. 5. Y ield co rrected for mi ss in g hi lls. 
4 . Plot 11 sample injured by mice and yield ina cc urat e. 
5. Spot.s on 12 and 13 wh ere clover was poor. 
6 . Early frost damaged corn to some extent . 
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clonr in 1019 and in Hl23 was very largely incrcasccl. 'l'Jie oats in 1022 showed 
a very consid erable gain from tl1e use of t-hc rock 11lwsphatc. Tile acid phospLatc 
with the crop residues and lime liacl Yery similar effects to tliose brought about 
by th e rock phosphate. In one or two cases it showed a some~diat greater influ­
ence, but in other instances it had no larger effect or was even less effective. 'I'l1c 
complete commercial fertilizer gaYc less effect tl1an the phosphates in some cases 
and in other instances was slightly preferable. 'l'he differences, l1owcver , were 
not large enough to be distinctive. 

From the results secured in this experiment on the Grundy silty clay loam, it 
is evident that this soil type will respond read ily to applications of manure aml 
considerable increases in the yields of various general farm crops nrny be secured 
by th e application of this ferti lizing material. The type is acid in reaction ancl 
additioJ1s of lime will be of value, particularly on the legumes of the rotation. 
Th e use of a phosphate fertilizer is Yery desirable. In some cases acid phospliate 
seems to giYe greater effects, while in o1hers rock phosphate is preferable. ] t 
does not seem from the data that a complete commercial fertilizer would be as 
desirable for use on this soil as acid phosphate inasmuch as no larger crop in ­
creases were secured by the use of the complete brand. 

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

Some general r ecommendations regarding the needs of the soils of J efferson 
County are given here. The results secured in the laboratory, greenhouse ancl 
field experiments, which have just been discussed, indicate in a general way th e 
fertilizing treatments which would be desirable on the soils of this county. 'l'hc 
snggestions, which will be offered, are based not only on the experimental work 
which has been carried out on the main soil types occurring in this county, but 
they are also based on the experience of many farmers. No suggestions are 
offered which have not been proved valuable by practical experience and t il e 
treatments recommended may be put into effect on any of the soils of the count;-·. 
Roils which are more or less abnormal require special treatment. 'l'hcse will br 
cliscussecl later under the descriptions of the individual soil types. The r ecom­
mendations, which are given here, refer in genera.I to th e normal soi ls of til e 
county. 

LIMING 

'l'he tests of the various soil types occurring in the county haYc shown that the 
soils are all distinctly acid in reaction. 'l'he figures given earlier in this report 
indicate roughly the lime requirements of the various soil types . They sho 11 lcl 
not be taken, however, to show definitely the actual lime needs of all the soils of 
the various types. There is so wide a variation in the lime requirements of soi Is 

and even of soils of the same type in different fi elds tl1at no aYerag·e figur e:; c,111 
be accepted as definite. It is essential that th e soil in eYery field be tested for 
lime r equirements if the proper application is to be mad e to tlt e particular a rea. 
Farmers may t est their own soils for acidity, but they will usually find it nrncli 
more satisfactory to send a small sample to the Soils Section of the Iowa J\gri ­
cnltnral Experiment Station and have it tested free of cl1arge. 
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Jt is generally recognized tliat 1hc best growth of farm crops and particularly 
of' legume;;;, " ·ill not be secured ou so ils wl1 iclt nrc strongly acid in reach on. On 
,mch types it is important that lime be applied. in order that the most satisfactory 
crop yields may be secured. In some cases the addition of lime may mean the 
difference bet\\·een a satisfactory crop and no crop at all. In the exreriments 
discussed ea rli er in this report very striking crop increases have been secured 
from the application of lime to some of the soil types found in the county. 'l'he 
beneficial effects have been shown on the Gruncl,y silt loam, the Marion silt loam, 
the Clinton silt loam and the Grundy silty clay loam, some of the more important 
upland types . Large increases in crop yields would also be secured on many of 
the other types in th e county. Farm experiences with lime have indicated that 
this material will bring about increases in the yields of general farm crops and 
its use has proved distinctly profitable. 

It is important, therefore, that all the soils of the county be tested for lime 
needs at regular intervals, at least once in the rotation, in order to provide for 
a proper supply of lime in the soil. 'rhe addition of lime according to the needs 
as shown by the tests should be made prior to the growing of the legume in th e 
rotation. 

Further information pertaining to the use of lime on soils, losses by leaching 
and other points connected with liming are given in Extension Service Bulletin 
105 of the Iowa Agricultural Extension Service. 

MANURING 

Some of the more extensive upland types in Jefferson County are fairly well 
supplied with organic matter, but there ar e a number of types which are light 
in color and sanely in texture, where there is an inadequate supply of organic 
matter at the present time to provide for the best crop growth. It is particu­
larly important on these light-colored, coarse-textured soils that some fertilizing 
material supplying organic matter be applied now in order that the content of 
organic matter may be built up . On all the soils of the county, the use of 
organic matter is necessary at regular intervals in order to maintain an acleq uatr 
supply. 

'l'he application of farm manure is the best means of increasing and maintain­
ing a supply of organic matter. Large increases in crop yields are secured from 
the application of manure to practically all these soils. 'rhe experiments re­
ported earlier have indicated the increases in crop yields which may be sectired 
from the application of manure to some of the soil types occurring extensively 
in this county. Increases are noted on the Grundy silt loam, the lVIation silt 
loam, the Clinton silt loam, and the Grundy silty clay loam. Less extensive soil 
types deficient in organic matter will respond even more r eadily to applications 
of manure. Even those types which are high in organic matter and dark in 
color respond very definitely to applications of manure. 'l'he liberal application 
of farm manure to all the soils of the county is certainly very desirable and 1we­
cautions should be taken to preserve all the manure produced on the farm and 
apply it to the land regularly. 

The proper utilization of all crop residues aids rnaterially in keeping up the 
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supply of organic matter in the soil. ·w hen the residues are burned, as is often 
the case, there is an actual loss of valuable fertilizing constituents. On the live­
stock farm the residues may be used for feed or bedding and returned to the 
land with the manure. On the grain farm, they may be stored and allowed to 
decompose partially before being applied, or they may be applied directly to the 
land. 

On the grain farm, the turning under of leguminous crops as green manures is 
very important in building up and maintaining the supply of organic matter in 
the soils. On the livestock farm green manure may also be used with value inas­
much as the production of manure on most livestock farms is inadequate to sup­
ply the needs of all the soils regularly. Green manures may serve as a substitute 
for farm manure or as a supplement to that material. "\Vhen leguminous crops 
are grown as green manures, they have a double value because of the fact that 
they not only add organic matter to the soil, but they also add nitrogen, which 
has been secured from the atmosphere by the well-inoculated legume. There are 
many cases in J efforson County where the use of leguminous crops as g1·een 
manures would have large beneficial effects. The practice would be of particu­
larly large value on the light colored sandy soi ls which are particularly in need 
of organic matter. 

THE USE OF COMMERCIAL FERTILIZERS 

'l'he supply of phosphorus is rather low in most of the soils of Jefferson County 
and in no case is there enough to provide £or crop growth for any long period of 
years. It is evident that the use of phosphate ferti lizers will be needed on the 
soils of this county in the very near future . It has been shown, however, from 
the greenhouse and field experiments which have been discussed earlier in this 
report that phosphate ferti lizers may prove valuable on some of the soils of the 
county at the present time. Considerable increases in crop yields have been 
secured from the treatment of these soils with rock phosphate or acid phosphate. 

The data which have been secured thus far on the relative value of rock phos­
phate and acid phosphate are not conclusive. In many of the tests, acid phosphate 
has seemed to be somewhat more effective but in other instances rock phosphate 
has shown up almost as well. While acid phosphate is more expensive than rock 
phosphate, it is applied in smaller amounts and it provides the element phos­
phorus in an immediately available form and, hence, it may have a quicker effect 
in increasing crop yields. This is particularly true on light colored soils which 
are low in organic matter, and on these types, the use of acid phosphate is very 
desirable. Rock phosphate, on the other hand, is applied in larger amounts and 
while it is less expensive the phosphorus is only slowly changed into the available 
form in the soil and, hence, it may have a slower effect. Frequently, however, 
the rock phosphate gives very profitable effects on crop yields, especially on soils 
which are well supplied with organic matter. 

It is recommended that farmers test both these phosphates on their own soil 
and determine for their particular conditions whether or not the phosphate ferti­
lizer will prove profitable and which material will be more desirable for use. 
Simple tests may be carried out quite readily on any farm. 1\1:any farmers are at 
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the present time conducting such tests on their farms. Directions which may be 
followed in carrying out such experiments are given in circular 97 of the Iowa 
Agricultural Experiment Station. • 

The more extensively developed soil types in Jefferson County are fairl~, well 
supplied with nitrogen but in some of the minor types which are lighter in color 
and coarser in texture, there is no large content of nitrogen and in some in­
stances there is even a deficiency. Application of some fertilizing material 
supplying nitrogen must be made on these soils at the present time to provide 
for the best crop growth. On all the soils of the county fertiliz ing materia I~ 
supplying nitrogen must be applied regularly if the supply of the element is to 
be kept up. 

'I' he turning under of leguminous crops as green manures is the best means of 
building up the supply of nitrogen in the land and the practice may be followed 
with distinct profit. Green manures also provide organic matter in which these 
soils are also deficient and thus they have a double value. 'l'he proper applicati on 
and preservation of farm manure will also aid in building up the supply of n it ro­
gen in these soils. The utilization of crop residues will return to the land some of 
the nitrogen removed by the crops grown. On all the soils of the county it is im­
portant that farm manure be applied, crop residues be utilized and leguminous 
crops be turned under as green manures in order to maintain the supply of 
nitrogen. If these practices are followed, it will probably be unnecessary to use 
commercial nitrogenous fertilizers. These materials cannot be recommended for 
general use in the county. They may be used in small amounts as top dressings 
for certain crops and produce profitable returns. For truck crops or garden 
crop such fertilizers are frequently of considerable value. 

Commercial potassium fertilizers are probably not needed on most of tlrn so ils 
in the county at the present time. Earlier analyses have indicated a large con­
tent of potassium in these soils and unless there is an inadequate production of 
available potassium to keep crops supplied, the use of potassium fertilizers will 
not be needed. Occasionally it is claimed that potassium fertilizers prod nee 
profitable returns on some general farm crops. Tests should always be carried 
out, however, on small areas before a potassium fertilizer is applied extensiwly. 
For special crops such as truck crops and garden crops, potassium fertilizers are 
frequently profitable. 

In the experiments discussed earlier in this report, a complete commercial 
fertilizer has been compared with acid phosphate and rock phosphate and it has 
been found that the phosphates generally give quite as large crop increases and 
always more profitable returns. 'l'he complete fertilizers are more expensive 
than the phosphates and, hence, must bring about much larger increases in yields 
if the applications are to prove profitable. The value of the complete ferti lizers 
probably lies mainly in the phosphorus content and it would seem, therefore, 
that acid phosphate or rock phosphate would be more desirable for general use. 
For the growing of special crops, the use of complete commercial fertilizers is 
frequently very desirable. Special brands have been prepared for use in con­
nection with individual truck crops and very profitable returns on these cro1'ls 
are often secured from the use of these complete fertilizers . Tests on small 
areas to determine the value of complete fertilizers for general farm crops are 
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r ecommended, comparing th em with acid ph osphate beforn they are used on an.v 
extensive ar eas. If profitable effects are secured from the application, there ca n 
be no obj ection to the use of complete fertilizers. 

DRAINAGE 

'l'he natural clrai rn1ge system of J efferson County is very well developed as li as 
been noted earlier in this r eport. 'l'he map given has indicated tha t th e major 
streams, the t ributaries and the intermittent drainageways extend into pl'ac­
t ically all parts of the county. 'l'h ere are some areas, however , in individual 
soil types where th e drain age is not entirely adequate, ,rnd on these a reas th e 
installation of tile would be very des irable. Th e Grundy silty clay loam and th e 
Marion silt loam on the level to flat upland areas in many cases ar e not as well 
drained as they should be and tiling would be valuable on these soils. Occa­
sional areas in th e Grundy silt loam will also be benefit ed by tiling. On th e 
terraces the Chariton and Cal110un soils would be benefited by tiling. Some of 
the bottomland types ar e poorly drained, but in general these bottomland soils 
need to be protected from oYerffo,w ; wh en this is accomplished tiling may then 
be of value. 

The need for drainage on some of the soils is indicated only in certain seasons 
when low crop yields are secured. ,Vher e,,er t he soil is too wet, however , sati s­
factory cr op y ields will not be secured r egula r ly and in wet seasons, very low 
yields may be obtained. The first treatmen t needed for such land is t he installa­
tion of tile. The cost of tiling may be considerable, but the r esults secur~d 
always warrant the outlay. F ertilizer treatment will have little value on land 
not p roperly drain ed. Th er e is an abundance of experimental data ancl mu ch 
fa rm exp erien ce to show defin itely the value from tiling ont wet land. 

THE ROTATION OF CROPS 

The value of adopting and following a proper rotation of crops on all land is 
· quite generally r ecogni zed . Ther e ar e still some farmers, however , who will 
grow one crop cont inuously on the same land because of th e greater money valu e 
from tha t particular crop. S uch a pra ctice very quickly reduces the f ert ility of 
the soil and the yields of th e cr ops grnwn will rapidly decrease until finally th e 
growing· of that crop will become unprofitable. E xperiments have indi cated 
very definitely th at tb e value of the crops grown in a g·ood rotation is mucl1 
gr eater than the value of the crops grown under a continuous cropping system 
over a period of years. rrhis is tru e in spite of the fact that in the ro tation 
certain crops are included whi ch ar e of less actual money Yalne than the crops 
used under the continuous cropping system. The greater value of th e crops 
grown under the rotation s~·stem is due to the fact that th e yields of th e crop 
grown continuously are so qui ckly r educed and , hence, th e profit is smaller. 

No special rotation experimen ts have been carri ed out in J efferson County, 
but ther e are a number of good rotations, whi ch are being used successfully in 
various parts of the state, and from among these r oJ-atiorfS, some one may be 
chosen which will fi t in with almost any farm condition . F armers in this county 
should follow a good rota tion since thi s is one of the fun<'lamental practices 
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necessary to the maintenance of fe r ti lity in the soil. F rom among the rotations 
suggested below, some one may be selected for use i11 thi s coun ty. Almost any 
r otation may be follo,1·ed with Yalue, howev~r , pro\·id cd it indnclrs a leg um e 
crop and the crops of particular money value. 

l. STX-YE i\ R HOTATTOK 

F ir~t y ear-Com 
S cconll y ear-Co rn 
Thircl year- 1Vlteat o r oat s ( ll" it h "lo ,·cr, or elu,·e r r11 L< l g r:iss ) 
Foiirt h year- Clo,·er, or cloYcr n nd g r:i ss 
F ift h y ear- 1Vhent (wi th clo1·or ), or grass rtnl1 cloYor 
Sixt h year-Clover, or cloYor :i nd g rass 
'l'ltis rotation ma y b e r edu ced t o a five- ·c:i r robt ion by c11 tt i11 g 011 t c• it her t he su,·u 11d ur 

s ixth yo:n and to rt. four -yea r rotat ion by 0111 it ti.J1 g t he fift h an <l s ixt h ycarR. 

F irst year- Co rn 
S econcl y ecir- Corn 

2. POUR OR ]<,IVE -YEA R ROTA'l' IO.\f 

Thircl year-Vvheat or oats (with clove r or with clover a nd ti,n ot l, y ) 
Foiirt h y ear- Clover ( If t imothy was rncclec1 ,d.th t he cloYor t he prec ecl i11 g yea r, th o ro tati on 

may be oxtem1ec1 to five years . 'rh e l::ist cr op will cons ist p rinc iprdly of timothy ) 

3. l<, OURYEAR RO T ATION vVPrII ALl<'ALPA 

First year- Corn 
S econ cl y ear-Oats 
T hircl y ear- Clover 
F oiirth year-Wheat 
F ift h year- Alfalfa ( T ho crop ma y J"OH1ain on th e la nd fiv o 'yp:11·8. 'l'h is fi eld s lio uld th en 

b o used for t he fo ur-yc:n rnta tion ou tlined. ab oYe and th o :ilfalf:t sh ift ed to one of tl, e 
fi elds \\'hich previously wa s i n t he fo ur -year systolll ) 

4. POUR-YE AR RO T A'l'IONB 

F irst y ear- Wh eat ( with clover ) 
S econd year- Corn 
l' hircl year- Oats ( with t lo,·cr ) 
F our th year- Clover 

F irst y ear- Corn 
S econcl year- Wheat or on.ts ( wit h clover ) 
T hird year-Clover 
Fourth year - Whea t ( \\·ith clo1·er ) 

' First year- W heat ( with clove r ) 
Seconcl year-Clover 
T hircl year-Com 
Fourt h y ear-Oats ( \Vitlt cl~vcr ) 

5. T H REE-YEAR HO'l'A'l'IO:\i'i 

F irst year-Corn 
S econcl y ear-Oats or wh ea t ( with clover seed ed in t he g ra i.11) 
Thircl year-Clover ( I n grain farmin g, 011 ly t he g ra in and r lo1·c r 8Ccd shoul <l b e so lt1, n,os t 

of the crop Tesiduos such as cor n stover and straw should b e p loll"ed unr1 or. 'l'h e elo,·e r 
may be clipped and lef t on t he land to be r et urncc1 t o th o so il an d only I li c seecl ta ken 
from the second crop ) 

F irst year-Corn 
S econcl y ~ar- Oat s or wheat ( with sweet clover ) 
Thircl year- Sweet clover ( t ho cloYer rn a.y b e mixed l' iove ,·s "'"I ttSf •I large ly as 1rn st urc 

and green manure ) 
( Thi s may b e chan ged to a two -year ro ta t ion by p lo,l"ing t ho Sll' eet clover unr1e r t he fo ll oll' -

ing spl'ing for corn. ) 

First year- Whea t (with clover ) 
S econ cl year-Corn 
Thircl yea r- Cowpeas or soybeans 
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Fig. 6. Erosion occu1Ti.ng in in termitt ent drni11 agcwnys. 

THE PREVENTION OF EROSION 

Erosion is the ca1,:ying away of the surfa ce soil by the free moYemen t of water 
over the surface of tl.J e land , kno,rn as sheet erosion, or t he washing away of the 
soil with the formation of gullies, gulches or ravines. 

Erosion occurs to a consid er able extent in J efferson County , particula rly i 11 

the broken phase of the Clinton sil t loam, which is very much eroded and g·t tl ­

li ed, in the Shelby silt loam, th e Lindley silt loam, th e Lindley loam an cl th e 
'l' ama silt loam. All of these types arc very badly washed and gulli ed h~· th e 
el'Osive action of water. On all th ese types some means of prevent.ion or control 
of this erosion should be taken . 

Various methods are followed for th e control and prevention of erosion i11 
Iowa. 'l'hese methods differ some,Yhat depending npon the type of erosion. 
:Rirosion occurring due to "dead furro ,rn" may be controll ed by " plowi ng in " , 
by '' staking in '' or by the use of earth dams. 

Small gullies may be filled by "staking in " , by the use of straw dams, 
eacrth clams, Christopher or Di cke~, dams, Adams clams, stone dams, r uhbisl1 
clams, woven wire clams, or concrete dams. Th ey may be prevented by thoro 
drainage or by the use of sod strips. Large gullies are similarly filled or pre­
vented from occurring. Erosion in bottomlands is preven ted hy str aigh ten ing 
streams, by tiling and by planting trees up th e drainage channels. Hi llside 
erosion is controlled by the use of organic matter, growing cover crops, contour 
discing, terracing, deep plowi ng and the use of sod strips. ,::, 

*See Bullet.in 18 3, Soil E ro sio n in I ow:1 . Iowa A gric11lt 11rnl Expf' rim ent SU1t ion , :rn d l~xte n:-;i o11 ~e rvicc 
B ull et in s 93 , 94, 95 , 96. Agriculturn l Extens ion Sen·icr1 I owa State Coll ege. 
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INDIVIDUAL SOIL TYPES IN JEFFERSON COUNTY• 
'!'here are 19 individual so il types in J eff't:! rson County and these with the 

broken phase of the Clinton sil t loam make a total of 20 soil areas. They are 
divided into drift soils, loess soils, t errace soils, and swamp and bottomlancl soils. 

DRIFT SOILS 

'!'her e are three drift soils in t li e co unty classifi ed in the S helby an<l L i n(lle)· 
series. Together th ey coYer 6.9 per cen t of the total area. 

SHELBY SIL'l' LOAM (93) 

The Shelby silt loam is th e largest individual drift soil, covering 4.1 percent 
of the total area. It is th e fourth most extensively developed type. It occurs in 
narrow ribbon-like areas on the slopes bordering the str eams and drainage chau­
nels in the central and western par ts of the county. It is most extensively devel­
oped on the slopes adjacent to Brush , South ·w alnut, L ittle "\Valnut, and Nor th 
·w alnut Creeks and certain of the tributaries of Cedar and Coon Cr eeks. 'l'h e 
largest developments of the type ar e in Black H awk and Center Townships. 

The surface soil of the Shelby silt loam is a dark brown to almost black friable 
silt loam, extending to a depth of 2 to 6 inches. 'l'he upper subsoil is a yellowish­
brown or rusty-bro\\·n mixture of sand, gravel and clay. At 26 to 30 inches the 
percentage of sand and gravel decr eases and th e clay becomes more gray with 
mottling·s of br own and rusty brown. "\Vithin areas of the silt loam as mapped 
there ar e areas of th e loam and sandy loam which are included with the type 

*T he descripti ons gi ve n in thi s Sectio n ,·c ry closely follow those in the Bureau of Soi ls R eport. 

F ig. 7. Dis:.1 strous results of eros ion. 
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F ig. 8. Eros ton oc:t urs t o :, <·o nsitlcr:1bl c exte nt 011 so me of the ro lli 11 g arc::ts. 

because of their small cxt e11t. The soil mapped in Van Buren County has beell 
called Shelby loam and this includes areas of the Shelby silt loam; the predomi­
nating texture in that county ,ms a loam. Tn °·eneral , in the areas of Shelb: · 
silt loam, in J efferson County the silt loam texture predominates on th e crests of 
the hills, the amount of sand inereases going clo\\'l1 the hill and there ar e usually 
narrow belts of a loam or sandy loam which are too small to show on the map. 
There is also considerable variation in the depth of the surface soil. ln th e 
r ougher ar eas the surface .·oil l1 as been washed away more extensively and it is 
much shallower. Wh er e th e slopes ar e more gr adual, the surface soi l is cl eeper 
and darker. In topograpliy th e Shelby silt loam is r olling to broken. 'l' hc 
drainage is good, being excessiYe on the steeper slopes. 

About one-thir d of the total acreage of thi: soil is under cultiYation, t he re­
mainder being utilized for pasture. A fe" · areas along the larger streams are 
forested ,,·ith oak and r ed elm. On th e cultiYatcd areas general farm crops 
including corn, oats, and hay are grO\rn. Th e aYerage y ield of co rn is about· 30 

bushels, oats 20 bushels and hay 1 % tons pe r ac re. 
This soil will respond r eadily to applications of manure and libeni l amot111h 

should be applied to the cult ivated ar eas. Not only will it increase th e or 0 ·ani c 
matter con tent of the soil , but it will aid in p r otc ·ting t he soil from eros ion. 
which occurs so extensively. 'rhe type is acid and applications of lim e a re de­
sirable for the best growth of legumes. 'l'h e turn ing under of leguminous crops 
as green manures \\·ill aid in building up the organic matter con ten t of the soi l. 
'J'he type will respond to applications of phosphorns fertilizer and the use of acid 
phosphate or r ock pho phate is yery desirable. Ow ing to the lo\\' organi c matter 
content of the soil the acid phosphate will probahl,,· be of more Yaluc on this soi l 

th an rock phosphate a t th e present time. 

LINDLEY SIL'l' LOAM (3~) 

The Lindley silt loam is tl1e second largest d ri ft so il, cow ring 2.4 per c·e11 t of 
t he total area. It occurs in small areas in ya ri o11. · p a rt s of the co unty , being 

l'o1md usua lly in assoc iat ion \l'ith the Clinton si lt 1011m 011 t he slopes. Th ere a1·<· 
no large individual areas of t he type. but th c.n a re a l::i rp:e number of Ye ry small 
narro,Y r ibbon-like area.. 'l'h e larg-Pst clcnlopm en t ol' t-h e type is in (' entc, 1· 
'l'o\\'nship \\-est of Fairfield and in th e centra l part of Cedar Township a long 
Troy Cr eek. Other areas of th e t- y pe are also de,·eloped in the north cPntl'ill 
part of the count~- and in th e so utll\,·estern aJ1d southeaste rn portions. 

Tl1c surface soi l of th e Limlle.,· silt loam is a grny to grayish-brown. smoot- h. 
fine. friable si lt loam extending- to a depth of three to eight inches. Th e 11pper 
subsoil is a ~·ellowish-brown and in some place:; a 1·ed<lish-lll'O\\·n or rust~·-b row11 
sandy and gravelly clay. At 2+ to 30 inch es the percentage of clay in creases. 
an<l th e sand and gravel decreases . Sligh t mottlings of gray appea r and iro11 
conc retions occur in th e lower sn bsoiL 

Th er e are many variations within small area:; of t- hi s t_,·pe. In places t hf• s il t 
loam of the surface so il is 6 to 8 inches in depth . \ \There the type joins tl1 e 
Clinton soils, the smface soil may be only 3 or 4 inches in depth. On many 
slopes t he surface material has been washed a\\'ay exposing the drift s11bsoi l. 
'l'hese spots are locally known as clay hills. Small areas of the loam and sanch 
loam occur at the ba. e of practically all th e slopes, but they are too small t·o 
show on the map and are includ ed with the sil t loam. In most cases there is a 
much larger proportion of sa nd in the soil 011 th e lo,,·er parts of the slopes. In 
topography the Lindley silt loam is r olling to broken. '!'he drainage is good to 
excessive. In gener al the heavy texture of the subsoil enables the type to retain 
moisture sufficiently to supply the needs of t he crops even in seasons of 
drought. 

'l'he type is r elatively unimportant agriculturally ; only a small port ion is 
under cultivation. About t \l'o-thirds is still in fo rest and is used as pasture land . 
Oak, elm, and iron wood a.re the common trees. Some of the smoother slopes 
have been cleared and are u.-ed to grow small gra ins and hay. The yields ar e 
low; corn ordinarily y ielding 25 bushels per acre, oats 20 bnshels and hay l ¼ 
tons per acre. 

Much of this land is more sat isfactori ly uti lized fo r past ure purposes since it 
is too rough and eroded to be suitable fo r cultiYated crops. It furnishes excel­
lent pasturage; blue grass grO\rs well, and only the more level ar eas should be 
p ut into cultivated crops. \Vh en general fa rm cr op:,; a re grown, a pplication" of 
farm manure will be of valu e and the turning under of leguminou s crops as 
gr een manures will a id in building up th e orga ni c matte r content and protect 
the soil from washing. 'l'he type is acid and ,rill r espond to applications of lime 
for the best gr owth of legumes. 'l'h e use of a. ph os ph ate fe 1·t.ilizer wonlcl be ver.)' 
des irable and tests of acid ph osphate are reco mm end ed. 

LIJ\"DL"EY LOA)[ ( G., ) 

'l'h e Lindley loam is a minor soil t~·pe coYering onl y OA percent of th e total 
ar ea. It occurs in numerous small areas in Yarious par ts of the county in asso­
ciation with the Clinton, :Marion and Lindley sil t loams. 'l'he largest develop­
ment of the type is in the southwestern corne r of t he cou nty along Stamp Creek. 
Another cornsiderable ar ea is found along \Volf Creek in the so uth eastern pal't 



44 SOTL SUJWBY OF row A 

of the county. A number of areas occur in the northeastern part along Skunk 
River. Other small areas occur in other parts. 

'!.'he Lindley loam surface soil is a gray to brownish-gray friable loam to sandy 
loam, extending to a depth of 4 to 8 inches. The subsoil is a yellowish-brown to 
reddish-brown sandy gritty clay, the amount of sand increasing with depth. At 
24 to 30 inches patches of gray and dark brown or black appear, and iron con­
cretions are abundant in the lower subsoil. Areas of the Lindley silt loam, which 
are too small to show on the map, are included with the loam. In topography 
the Lindley loam is rolling to broken. 'l'he drainage is good to excessive. 

Most of the type is in forest and used for pasture land. Only the smoother 
slopes are cropped; corn on these areas yields 20 to 35 bushels, oats yield 15 to 
30 bushels, and hay 1 to 2 tons per acre. In the areas, which are rougher, the 
type should undoubtedly be left in pasture and will be of most value when 
utilized in that ·way. When it is cultivated, it must be protected from erosion , 
from the formation of gullies, and the washing away of the surface soil. 

The principal need of the type is for additions of organic matter, which should 
be supplied thru liberal applications of farm manure or the turning under of 
leguminous crops as green manures. The addition of lime would be of value in 
remedying the acidity, especially for the best growth of legumes. 'l'h e applica­
tion of a phosphate fertilizer would be of value and tests of acid pl1osphate are 
recommended. 

LOESS SOILS 

There ar_e 7 loess types in the county and these with the broken phase of the 
Clinton silt loam make a total of 8 loess soil areas. '!.'hey are classified in the 
Grundy, Clinton, i\farion, Tama and Putnam series. Together they cover 83.1 
percent of the total area of the county. 

GRUNDY SILT LOAM (64) 

The Grundy silt loam is by far the largest individual soil type and the most 
extensively developed loess type. It covers 45.5 percent or almost half of the 
area. It is found in large areas on the broad, level upland areas between th e 
streams and drainage ways in the centra l and western parts of the county. It is 
the chief upland type in all the western townships and in Buchanan Township 
to the east. It is also extensively developed in the other eastern townships . 

The surface soil of the Grundy si lt loam is a dark grayish-brown to almost 
black, smooth fine-textured silt loam, extending to a depth of 6 to 16 inches. 
'!.'he subsurface soil is lighter in color, but heavier in texture than the surface. 
It extends to a depth of 12 to 20 inches. Here the subsoil is a compact, heavy, 
plastic and impervious si lty clay to clay, mottled with drab, yellow, and yellow­
ish-brown. 

Variations in the type occur in different areas thruout the co unty. Included 
with the type there are small ar eas where there is a pronounced subsurface gray 
layer. 'l'bese variations arc mapped with the Putnam silt loam when they are 
extensive enough to show on the map; otherwise they are included with this 
type. These small areas are generally developed where the drainage is poor. 
One area of this type, which does not appear on the map, occurs on the county 
boundary line where Jefferson, Washington and Keokuk Counties join. 
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In areas that adjoin the Clinton or Marion soils there is a gradual change 
from the dark colored soil to the lighter colorf d types and the boundary lines are 
placed rather arbitrarily. Along the upper courses of Walnut and Cedar 
Creeks, the surface soil is a grayish-brown to brown in color somewhat lighter 
than the typical Grundy, but the underlying soils are the same. 'l'hese are 
locally termed ''Elm '' soils or '' Quaking Asp'' soils from the trees which were 
recently on these prairie areas. 'l'his variation from the typical soil is somewhat 
less fertile than the typical Grundy, but more productive than the light colored 
forest soils. They have been included with the Grundy silt loam. In the north­
western and southwestern parts of the county in Polk and Des Moines 'l'ownships 
and on the '' gumbo fl.at'' along the Bluegrass Trail east of Fairfield, the surface 
soil is darker and deeper than on the more rolling land and on these level areas 
the surface soil is somewhat heavier in texture. 

In topography the Grundy silt loam is level to gently undulating to rolling. 
'l'he drainage is fairly good, particularly on the more undulating to rolling areas. 
In some of the fl.at areas, owing to the heavy nature of the subsoil and the level 
topography, the drainage is not entirely satisfactory and here tiling would be of 
value. 

Nearly the entire acreage of the Grundy silt loam is under cultivation and 
general farm crops are grown. Corn yields from 25 to 85 bushels per acre with 
an average yield of 45 bushels ; oats yield from 20 to 60 bushels; wheat from 12 
to 37 bushels; clover and timothy hay from 1 to 2½ tons per acre. Yields of 
general farm crops vary considerably on this soil, depending upon the particular 
conditions. 

,Vhile in general crop yields are fairly satisfactory on the type it has been 
found by experiments and from farm experience that considerable increases in 
yields may be secured thru proper methods of soil treatment. Experiments 
given earlier in this report indicate the very definite value of applications of 
farm manure to this soil. Liberal amounts of manure should be applied and 
large increases in general farm crops will follow its use. The type is acid and 
the additions of lime are of considerable value in increasing the yields of legu­
minous crops and also the yields of other general farm crops. In these experi­
ments the application of a phosphate fertilizer has been found to be of consid­
erable value. In some cases the acid phosphate has seemed preferable, while in 
other instances the rock phosphate has brought about quite as large effects. It 
seems desirable for farmers to test the value of both acid phosphate and rock 
phosphate on their own soils to determine which · will be more desirable for use 
under their particular conditions. On the more level areas of the type, drainage 
is sometimes necessary. Wherever the soil is too wet, the installation of tile is 
strongly recommended. 

CLINTON SILT LOAM (80) 

The Clinton silt loam is the second largest loess type and the second most 
extensively developed soil. Together with the broken phase which is very much 
smaller in extent it covers 32.8 percent of the total area. The type is most 
extensively developed in the eastern townships where, it covers extensive areas of 
the upland. A large part of Walnut, Lockridge, Round Prairie, Cedar and Penn 
Townships are made up of the Clinton silt loam. Considerable areas also occur 
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in Buchanan Township and the six western to,vnships. In the latter areas, the 
type occurs along the drainageways, being found separating the Grundy silt 
loam on the uplands from the bottomlands along the str eams. 

The surface soil of the Clinton silt loam is a gray to grayish-brown, smooth , 
floury, uniform silt loam, extending to a depth of 3 to 8 inches. At this point it 
becomes a buff to yellow or yellowish-brown , friable silt loam more compact than 
the surface soil and containing more clay. Below 14 to 20 inches the subsoil 
consists of a heavy, compact, tough , buff, brown or yell owish-brown mottled gray 
and bro,Yn silty clay loam. In the lower part of the three-foot section, black or 
rusty-brown iron concretions ar e sometimes present, and occasionally in suffi cient 
amount to give the lower subsoil a dark brown color. 

There are many variations from th e typical soi l. In heavily forested area,'> 
there is a dark brown covering of 1 to 4 inches of leaf mold overlying the gray 
surface soil. In many places the boundary lines separating the type from the 
adjacent soils are rather arbitrarily drawn as there is a gradual change from 
one type to the other. Soils known locally as "elm" soils, which are too light to 
be included with the Grundy silt loam, ar e mapped with the Clinton silt loam. 
Areas of this kind are found in Sections 1, 2, and 3 of P enn Township along 
Burr Oak Creek and along Cedar Creek in Locust Grove 'l'ownship. The soil in 
these areas is a dark gray to light brownish-gray silt loam with a buff to drab 
inottled subsoil. Th e areas occur in narrow strips along the streams and arr 
forested with elm, oak, and hickory. In some areas where the loessial covering 
is thin, yellow, brown, or rusty-bro,Yn mixtures of sand and clay occur, appear­
ing within the three-foot section beneath the thin covering of the silt loam, loam 
or sandy loam. Where these areas were of sufficient size, they were mapped with 
the Lindley soils, but in many places the slopes were short and steep, and the 
strips too narrow to indicate on the map and they are included with the Clinton 
silt loam. 

The type is rolling to hilly in topography, and generally the rougher and 
steeper slopes adjacent to the streams face the north. The smooth gradual 
slopes have a southern exposur e. Drainage is quite adequate and in the rougher 
sections is excessive. In many places very serious washing of the soil occurs nnd 
erosion is evident in practically all of the rougher sections of the type. 

Only one-fourth to one-third of the type is cultivated. Approximately one­
third is at present in forest and the r emainder in pasture. In the eastern part 
of th e county practically all the slopes along the str eams are forested. Oak, elm, 
hi ckory, poplar, aspen, hackberry, walnut, cherry, basswood , ironwood, buckeye, 
maple and birch are the trees growing on this type. v"\7here the topographic 
conditions are favorable, the soi l has been brought under cultivation and general 
farm crops including corn, oats, wheat and hay are grown. Corn yields from 
35 to 50 bushels per acre, oats from 25 to 60 bushels and hay from 1 to 3 tons 
per acre. 

This soil will respond r eadily to applications of manure and liberal amounts 
of this fertilizing material should be applied. Th e experiments, which have 
been carried out on the type, have indicated the very profitable returns secured 
from additions of farm manure. The type is low in organic matter and the 
manure is undoubtedly valuable because it supplies this material. The turning 

JEFFER SON COUNT Y SOILS 47 

under of leguminous crops as green manure would help in building the soil up 
in organic matter content, and in many areas t.he use of leguminous crops in this 
way wonld be distinctly profitable. 'I'he thoro utili zation of all crop residues will 
a lso aid in keeping up and bu il d ing up the supply of organic matter. The type 
is .acid in r eaction and applications of lime would be very desirable especially 
for the best growth of lrgurn e crops. 'l'he application of a phosphate fertilizer 
is strongly r ecommended on t his soil. 'l'ests have indi cated that acid phosphate 
or r ock phosphate may bring abo ut. Yery profitable increases in the yields of 
general farm crops. It " ·oulcl serm that acid phosphate would probably be more 
desirable for use at th e present time owing to the low content of organic matter 
in th e soil. In many cases th r ty pe needs to be protected from erosion, from th e 
washiu g a\\·ay of th e surfa ce soil, and th e fo rmation of gullies if it is to be culti­
vated. lVIa.ny of the areas are nndoubtedly too steep and the topography too 
rough for them to be profitr1hly cultivated. Such ar eas should be left in pasture. 
Vvherever the more rollin g lands ;ne cultivated , some means of stopping the 
washing away of the surface so il and thus preventing th e fo rmation of gulli es 
should be adopted. 

CLI N TOX SIL'!' LOAl\I (BROKEN PHASE ) (80A ) 

'l'hc broken phase of the Clinton silt loam is a minor type, covering 1.6 per­
cent of the total area. It occurs in small patches, and narrow strips in associa­
tion with the typical Clinton silt loam along the larg·er str eams. 'I'he largest 
developments of the type are found in the southeastern part of the county along 
Cedar Creek, in Round Prairie and Cedar Townshi p. 

This phase of the Clin ton silt loam occurs on rough broken areas where the 
surface soil has been largely removed. Th e remaining surface soil is very shal­
low and in many places the underlying yellow drift is exposed. 

This land is of little value agriculturally; most of it is in for est and used for 
pasture. The tree growth is similar to that on the typical soil and there is some 
growth of weeds and grasses on all the areas except those wh ere erosion is very 
active and frequent. 

MARION SILT LOAM (67 ) 

The Marion silt loam is t.he third largest loess type, and the fif th most exten­
sively developed soil. It covers 2.9 percent of the total area . It occurs in many 
small areas in all parts of th e county except the two northwestern townships. 
There are no lar ge individual ar eas of the type but many areas small in size. 
Th e largest development of the type is in the central southern part of the county, 
southwest, south and south east of Fairfield. The type occurs in association with 
the Clinton soils, in many places separating the Grundy and Clinton types. 

The surface soil of the J'lfarion silt loam is an ashy gray or light grayish-brown, 
smooth , floury, or powdery sil t loam, extending from 3 to 8 inches in depth. 
Below this point, there is a layer of a more compact smooth silt loam lighter in 
color than the surface, and fo rming a disti nct gray layer. At 12 to 20 inches 
this gray to white layer passes abruptly into a very tough, compact, waxy, hard , 
and impervious clay, gr ay to drab to brownish-yellow in color. Mottlings of 
brown and rusty brown occur and black and rusty brown iron concretions are 
found in the lower subsoil. Locally these soils are called "white oak" or " chalk 
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land.'' The subsoil is frequently called '' hard pan ' ' because of its tough, im­
pervious nature. 

'I'here are some variations from the typical soil. Where the type borders th e 
Grundy silt loam, the surface soil is often a darker gray and in some places is a 
bl'ownish-gray in color. Many variations in th e producing power of th e so il 
were evident in the county . In Section 33 of Round Prairie Township , the land 
seems too poor to start corn, whereas in sections in Des Moines Township the 
type yielded 48 bushels of corn per acr e. 

In topography the Marion silt loam is level to gently undulating. 'I'he natmal 
drainage of the type is poor, owing to the topographic posit ion and the impet'­
vious nature of the subsoil. 

'l'his land was formerly forested with oak, hickory, hackberry and locust. 
Practically all of it is now used for small grains and hay. Corn yields from 
10 to 40 bushels, oats from 15 to 45 bushels and hay consisting of clover and 
timothy together or separately, yields 1 to 3½ tons per acre. 

'fhis soil needs adequ ate drainage if it is to be made more productive. 'l'his is 
the first treatment r equired in many ar eas. Th e soil is very low in organi c 
matter and liberal applications of farm manure would be of value. Experiments 
have shown large increases in crop yields from the proper use of farm manure. 
The turning under of leguminous crops as gr een manure would be of consider­
able value in building up the organic matter content of the type. It is acid in 
reaction and additions of lime are necessary for the best growth of leguminous 
crops. The application of a phosphate fertilizer would undoubtedly be of val11e 
and tests of acid phosphat e should certainly be carried out. Acid phosphate 
would probably be preferable to rock phosphate at the present time because of 
low organic matter content of the soil. 

TAMA SILT LOAM (120) 

The 'l'ama silt loam is the fourth largest loess type, covering 1.1 percent of the 
total area. It occurs in a number of areas, but chiefly in the central and western 
parts of the county. The largest development of the type is in Black Hawk 
Township along Little Walnut Creek, east and north of Packwood. Other areas 
occur in Section 34 of Black Hawk Township, in Polk Township two miles south 
of Packwood and in Center To,'v·nship near Fairfield . The type is closely associ­
ated with the Grundy and Shelby soils, occurring in narrow strips between them. 
It is found on the tops of hills adjacent to the streams and drainage channels. 

The surface soil of the 'fama silt loam is a dark brown to dark grayish-brown, 
mellow, friable silt loam 6 to 10 inches in depth. The subsoil is a light brown to 
yellowish-brown silt loam slightly heavi er and more compact than the snrfacc 
soil. Below 18 to 24 inches, the subsoil is a yellow to yellowish-brown friable 
silty clay loam to clay loam. There are some variations in the characteristics of 
the soil in different areas; in depth the surface soil often varies several inches 
within short distances. In some places there has been erosion and on the steeper 
slopes, the surface layer is very thin and frequently mnch lighter in color than 
the typical soil. On the more gradual slopes, the color of the surface soil is 
darker. Brown to rusty brown iron stains and black iron concretions are fre-
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quently found in the subsoil in the lower part of the three~foot section giving 
the material a brown color. 

In topography the Tama silt loam is rolling •to billy . The drainage is good to 
excessive. Most of the type is under cultivation and general farm crops are 
grown; corn, oats, timothy and clover hay chiefly. Corn yields 30 to 50 bushels 
per acre, oats 15 to 40 bushels and hay 1 to 2½ tons per acre. Some of the 
steeper areas are left in pasture and very good pasturage is provided. 

'l'his soil will respond to liberal applications of farm manure and the experi­
ments, which have been reported earlier , have indicated the large increases in 
crop yields which will follow the application of manure to this soil. The turning 
under of leguminous crops as green manures would be of considerable value on 
the type also. It is acid in r eaction and the use of lime is necessary if the best 
growth of legumes is to be secured. The use of a phosphate fertilizer on the soil 
is strongly recommended. Either rock phosphate or acid phosphate may be 
employed with profitable returns. 'rests of the two phosphates under individual 
farm conditions are desirable. 

GRUNDY SILTY CLAY LOAM (115) 

The Grundy silty clay loam is a minor type, covering only 0.5 percent of the 
total area. It occurs in a number of areas in the county, being found on the 
level upland within areas of the Grundy silt loam. The most extensive areas are 
found in the vicinity of Packwood. Smaller spots are mapped in Sections 2 and 3 
of Center Township, 27 and 28 of Buchanan Township, Section 6 of Penn Town­
ship and Sections 13 and 14 of Cedar 'l'ownship. There is also an area on the 
county line in Section 34 of Liberty 'l'ownship. 

The surface soil of the Grundy silty clay loam is a dark brown to black, heavy, 
tenacious silty clay loam, extending to a depth of 8 to 18 inches. The subsoil is a 
heavy, impervious, plastic, dark drab, yellow and yellowish-brown mottled clay. 
'fhe depth of the surface soil is variable and in some areas it is only 8 inches in 
depth, while in other places it extends to a depth of three f eet. These deep dark 
colored spots are usually small and are found in slight depressions, which were 
originally marshy. 

In topography the type is flat to slightly depressed. 'l'he drainage is poor. 
Artificial drainage is necessary in order to secure satisfactory moisture condi­
tions for the best crop growth. 

General farm crops are grown on this soil, corn yielding from 50 to 100 bushels 
per acre; oats from 20 to 65 bushels; wheat from 15 to 40 bushels; and hay from 
1½ to 3 tons per acre. 

It is important that this type be properly drained if it is to be most satisfac­
torily productive. It must be handled carefully and should not be plowed when 
too wet or too dry. 'l'he application of farm manure is of value on the soil and 
tests, which have been reported earlier, have indicated the large increases in 
crop yields which result from the application of manure. The soil is acid and 
will respond to liming. The use of a phosphate fertilizer is very desirable and 
tests of acid phosphate and rock phosphate are recommended. 
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P U'r N AM SILT LOAM (66 ) 

The Putnam silt loam is a minor type, covering only 0.2 percent of the total 
area. It occurs in a number of small areas in various parts of the county in 
association with the Grundy and Clinton soils. Small areas are mapped in 
Walnut, Center, Penn, Black Hawk, Polk, Round Prairie, Liberty and Des 
Moines Townships. 'l'here are no large ar eas of the type. 

The surface soil of the Putnam silt loam is a brown to grayish-brown, smooth, 
fine-textured silt loam, extending to a depth of 6 to 10 inches. Below this point 
there is a gray to almost white, floury , silt loam layer from 4 to 8 inches in 
thickness. At 16 to 20 inches the subsoil is a heavy, plastic, impervious, drab, 
mottled brown and yellowish-brown clay loam to clay. Areas of the Putnam silt 
loam, too small to show on th e map, have been included with the Grundy silt 
loam. The thickness of the gray layer , characteristic of this type, is extremely 
variable. In Section 23 of Lockridge Township, it is not more than 2 inches in 
thickness and in some spots th ere is no more than a suggestion of the layer. 
Owing to the small size of th e ar ea and its close resemblance to the Grundy silt 
loam, it has been included with that type. In Section 7 of Des Moines Township, 
the gray layer is developed to a much greater extent, having an average depth 
of about 7 inches. In topography the Putnam silt loam is generally flat to 
slightly depressed. The drainage conditions are poor. 

Practically all of the type is used for th e cultivation of corn , oats, wh eat, aJ1d 
hay. Corn yields from 25 to 50 bushels, oats from 20 to 40 bushels, wheat from 
14 to 30 bushels, and clover and timothy hay from 1 to 2½ tons per acre. 

This soil needs to be thoroly drained in order to be most productive. It will 
then respond to liberal applications of farm manure and the turning under of 
leguminous crops as green manures would also be of value. The soil is acid and 
additions of lime would stimulate the growth of legume crops. 'l'he application 
of a phosphate fertilizer is very desirabl e on 1his soil antl tes ts of acid pl1ospha.te 
and rock phosph ate are r ecommend ed. 

CLIN'l'ON l'INJ~ S.A.N I) (~03 ) 

'l'he Clinton fine sand is a very minor type, covering only 0.1 percent of the 
total area. It occurs in only four small areas in the county, being developed 
along the east bank of the Skunk River in Sections 1, 12 and 13 of Lockridge 
Township and on the south bank of tl1 e Cedar Creek in Sections 4 and 5 of 
Liberty Township. 

The surface soil of th e Clinton fine sand is a grayish-brown to lig·ht brown , 
loose, open, fine sand to loamy fin e sand, extending to a depth of 4 to 10 inch es. 
Below this point, th e subsoil is li ghter in color but of th e same texture as the 
surface soil. At 18 to 22 inches it becom es a h11ff' to brownish-yellow mixture of 
sand and silt. 

In topography the type is rolling to hilly. rrhe drainage is good to excessive. 
Most of the soil is in pasture and forest. Oak, hickory, elm, and underbrush 
cover more than half of it and less than one-fourth is utilized for crop produc­
tion . Only the tops of the hill s are cleared and farmed. Melons, garden crops, 
truck and potatoes are grown. Yields of general farm crops are usually low 
except in seasons of heavy rainfall. '!: ____ _ _ . ..J 
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The cultivated portions of the type will r espond readily to applications of 
farm manure and the turning under of leguminous crops as green manure. In 
fact, for the growth of any crops on this soil, the incorporation of organic matter 
is very desirable. The type is acid and the use of lime would be of value in se­
curing a good legume crop. rrhe appli cation of fertilizers would be of large 
value on this soil where truck crops an d garden crops are grown. Tests of com­
plete fertilizers made up for particular crops are r ecommended. 

TERRACE SOILS 

There are four terrace types in th e county, classified in the Jackson, Chariton , 
Calhoun and Buckner series. 'l'ogether they cover 1.4 per cent of the total area. 

JACKSON SILT LOAM (81) 

The Jackson silt loam is a minor type, covering 0.5 percent of the total area. 
It is found in a number of small areas along the Skunk River , and Cedar, Wal­
nnt, Wolf and Brush Creeks, on old terraces high above overflow. 

The surface soil of the Jackson s ilt loam is light brown to bro,wn , smooth , 
even-textured, silt loam 6 to 12 inches in depth. The subsoil is a light brown, 
heavy, rather compact silt loam sli ghtly mottled with gray. At 24 to 28 inches, 
the subsoil is a more compact, mottled , brown, yellow, drab and gray silty clay 
loam. 'l'her e are included within th e type small areas of soil which differ som e­
what from the typical in texture and structure. 

In topography, the Jackson silt loam is level to undulating. Drainage of both 
th e surface and subsoil is good, but not excessive. 

Over two-thirds of the type is used for general farm crops. Corn yields 30 to 
50 bushels, oats 20 to 30 bushels, and hay from 1 to 2 tons per acre. Melons and 
garden truck are often grown on the type and very satisfactory yields are 
secured. 

Applications of farm manure ar e valuabl e on this soil, pa rticularly where 
truck crops are grown . The turning under of leguminous crops as green ma­
nures would be of material value in building up the supply of organic matter in 
th e soil. The use of lime would prove profitable in connection with the growth 
of legumes. The application of a phosphate fertilizer would undoubtedly be of 
value and tests of acid phosphate, wh en general farm crops are grown, would 
be very desirable. Wh ere truck crops a.re grown, the use of some complete com­
mercial fertilizer would undoubtedly be of value and tests should be carried out 
with brands made up for th e particular crops to be grown. 

CHARITON SILT LOA.'[ (105) 

'l'he Chariton silt loam is a. minor type, covering only 0.5 percent of the total 
area. It is found on terraces ·well above overflow, chiefly along the Cedar Creek. 
'l'he most extensive developments of the type are found in Cedar and Locust 
Grove Townships. The largest individual area of the type is found along the 
Cedar Creek, in Sections 18, 19, 28, and 29 of Cedar Township. 

The surface soil of the Chariton silt loam is a grayish-brown to dark brown, 
smooth, friable , even-textured silt loam, extending to a depth of 4 to 8 inches. 
Beneath the surface soil, there is a layer of a fine powdery or floury silt loam, 
ashy-gray to almost white in color and from 2 to 8 inches in thickness. The 
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subsoil is a compact, heavy, impervious mottled brown and drab clay loam to 
clay. In Sections 20 and 29 of Cedar 'l'ownship, there is a thin layer of sand 
and gravel at varying depths, in some places within two feet of the surface and 
in others below 40 inches. When this layer of sand occurs within three feet of 
the surface, the soil r esembles the O 'Neill soils, but owing to the small extent 
and irregular occurrence of these spots, they have not been separated from the 
Chariton silt loam. In topography, the type is flat to undulating. Drainage is 
usually poor on the more level areas. 

Nearly all of the type is under cultivation; general farm crops being grown. 
Corn yields about 45 bushels on the average, oats 25 bushels, wheat 20 bushels 
and hay l ½ tons per acre. 

'l'his soil needs drainage first of all in order to make it more satisfactorily 
productive. The application of manure would be valuable and increases in the 
yields of general farm crops will follow the use of manure on this type. The 
turning under of leguminous crops as green manures would also be of value. 
'l'he type is acid and will respond to liming. 'l'he use of a phosphate fertilizer is 
strongly recommended, and farmers ar e urged to test the relative effect of rock 
phosphate and acid phosphate on this type. 

CALHOUN SILT LOAM (42) 

The Calhoun silt loam is a minor type, covering only 0.2 percent of the total 
ar ea. It occurs in several areas, the largest being found along Skunk River in 
Walnut Township and along Cedar Creek in Cedar and Center Townships. 'l'he 
largest individual area occurs in Sections 13, 14, 23 and 24 of Walnut Township. 

The surface soil of the Calhoun silt loam is a light grayish-brown, smooth, 
powdery silt loam, extending to a depth of 4 to 10 inches. The subsurface is a 
very light gray or white very fine textured floury silt loam, lighter textured 
but more compact than the surface soil. .At 26 t9 30 inches this layer changes 
into the typical subsoil which consists of a gray mottled yellow, drab and brown, 
impervious, waxy and hard silty clay to clay loam. The topography of the Cal­
houn silt loam is flat to slightly sloping. Drainage is poor. 

The type was originally forested with oak, elm, birch, maple and hickory. A 
few patches of the original forest still exist, but most of the tY1Je has been cleared 
and brought under cultivation. Corn, oats and hay are the principal crops 
grown. 'l' he yields are not as high on this type. 

The soil needs to be thoroly drained for the satisfactory growth of general 
farm crops. The liberal application of manure would be of value in improving 
the content of organic matter in the soil and bringing about greater crop yields. 
The turning under of leguminous crops as gr een manures would help build up 
the organic matter supply . 'l'he type is acid and the addition of lime is very 
desirable. The use of a phosphate fer tilizer is strongly r ecommended and tests 
of acid phosphate should be carried out on this soil. 

BUCKNER FINE SANDY LOAM (45) 

The Buckner fine sandy loam is a minor type, covering only 0.2 percent of the 
total area. It is found in a number of small areas on the terraces in various 
parts of the county. It is developed chiefly along the Skunk River in Walnut 
and Lockridge Townships. 
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The surface soil of the Buckner fine sandy loam is a brown to dark brown, 
loose, friable, light textured fine sandy loam., extending to a depth of 8 to 10 
inches. The upper part of the subsoil does not differ much from the surface soil 
in texture but is a lighter brown in color. The lower subsoil at 26 to 30 inch es 
is a yellowish-brown to brown sandy loam about the same in texture as the sur­
face soil. In some spots the subsoil contains more silt than clay and is heavier 
than the typical. Small areas of silt loam, loam and sand, too small to show on 
the map are included with the fine sandy loam. 

The type occurs on terraces 10 to 25 feet above the flood plain of the streams. 
The topography is level and the soil is well drained to excessively drained. In 
dry seasons crop yields may suffer from drouth. 

Practically all of the type is farmed . Corn yields about 47 bushels per acre, 
oats 30 bushels and hay ¾ to l ½ tons per acre. Small ar eas of the type ar e 
utilized for the production of melons, cabbage and other truck crops. 

The type is in need of organic matter to make it more productive for general 
farm crops and also for truck crops. The liberal application of farm manure is 
very desirable. Turning under leguminous crops as gTeen manures would be of 
considerable help. The type is acid and will Tespond to liming for the best 
growth of legumes. The use of a phosphate fertilizer is advisable if general 
farm crops are to be grown and tests of acid phosphate ar e r ecommended. 
When truck crops are to be grown the use of a complete commercial fertili zer 
made up for that particular crop will undoubtedly be of profit. 

SW AMP AND BOTTOM LAND SOILS 

There are five swamp and bottomland soils in the county, classifi ed in the 
Wabash and Genesee series. Together they cover 6.8 percent of the total area. 

WABASH SILT LOAM (26) 

The Wabash silt loam is the largest individual bottomland soil and the third 
largest type. It covers 5.4 per cent. of the total area. It is found in practically 
all parts of the county along the var ious streams, being most extensively devel­
oped, however, along Cedar Creek in Liberty , Center and Locust Grove Town­
ships. There is rather an extensive area also along the Skunk River in the north­
eastern townships. The largest individual area extends from a point just south­
west of Fairfield along the Cedar Creek almost to Batavia. 

The surface soil of the W abash silt loam is a dark brown to black heavy silt 
loam, extending to a depth of 6 to 20 inches. The subsoil is a more compact dark 
brown to black heavy silty clay loam mottled with gray or rusty brown, changing 
at 26 to 30 inches into a gray and brown or grayish-brown, compact impervious 
silty clay to clay loam. 

The type is subject to considerable variation. In practically all the areas there 
ar e long, low ridges, consisting principally of sand on the banks of the streams. 
These are of necessity included with the type. The t exture of the surface soil 
of the type varies witbin short distances, r anging from a silt loam to sandy loam. 
In the larger areas the texture is more uniform but in the small narrow bottoms 
there are more variations, and in many places these variations are too small to 
map. In the larger areas of the type along Cedar Creek, there are small terraces 
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of the Chari ton and Bremer silt loams which a re included with the type owing 
to their small size. 

In the larger areas the topography is level to slightly undulating but drainage 
is fairly well established . In the smaller areas drainage is more apt to be poorly 
developed. Old stream channels are frequently wet and marshy at all times of 
the year. 

About one-half of the type is under cultivation, the r est supporting a growth 
of grass and fo r est trees, including elm, cottonwood, black hi ckory, walnut, bass­
wood, birch , poplar, willow and ironwood. It provides very desirable pasture 
land for stock. The larger areas of the type ar e flooded only during the spring 
rains and occasionally after heavy storms. On the cultivated a reas corn is the 
leading crop, yielding from 35 to 70 bushels per acr e with an average of about 
37 bushels. Small grains generally yield satisfactorily but are apt to lodge. 
Hay crops are grown most successfully . 

The type is naturally productive and when well drained and protected from 
overflow, very satisfactory crop yields may be secured. Small applications of 
farm manure ·would be of value on the soil when it is newly drained, in order to 
stimulate th e production of avai lable plant food. The type is acid and additions 
of lime would be of value when legume crops ar e grown. The use of a phosphate 
fertilizer would be profitable and tests of acid phospha te and r ock phosphate 
should be carried out. 

GENESEE SILT LOAM (71) 

The Genesee silt loam is t he second largest bottomlancl soil, covering 1.7 per­
cent of t he total area. It occurs along the various streams, being developed 
mainly along the Skunk River and Cedar Creek. Small narrow strips are found 
along the smaller streams and tributary streams. The largest areas of the type 
are found in the northeastern part of the county, northeast and southeast of 
Germanville. 'I'he type is r a th er extensively developed in Lockridge Township 
along Brush Creek. In oth er parts of th e co unty th ere are only limited ar eas of 
tlie type. 

The surface soil of the Genesee sil t loam is a dark gray to brownish-gray fine 
silt loam, extending to a depth of 16 inches. Th e subsoil is a compact gray silt 
loam containing somewhat more sa nd than the sur face soil. At 28 to 32 inches, 
the subsoil becomes heavier and finally grades into a brown and gray mottled 
silty clay to clay loam. 

The type varies considerably both in the character of the surface soil and of 
the subsoil. In Sections 35 and 36 in Walnut Township, a mile south of Merri­
mac Mills, there is an area of soil whi ch at the surface is a light brown to grayish­
brown friable silt loam underlaid by a brown mottled rusty brown and gray 
compact silt loam. In topography the Gen esee silt loam is level and drainage is 
usually poor. 

Only the larger areas of the type which are well drained and more uniform in 
texture are cultivated. The narrow strips along the smaller streams support a 
growth of forest trees and grasses. Willow, elm, black hickory, birch and maple 
are grown. The cultivated ar eas along· Cedar Creek and Skunk River are quite 
productive and general farm. crops are grown. Corn yields from 50 to 80 bushels 
per acre, depending upon seasonal conditions and drainage conditions. Oats 
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and wh eat are raised to some extent and satisfactory yields ar e generally secur ed. 
They may be sever ely damaged, however, during floods. Grasses grow luxuri-
antly on the type. • 

'l'he Genesee silt loam needs first to be protected from overflow and well 
drained if crop yields are to be most satisfactory. It will respond to additions 
of farm manure. It is acid and lim e should be applied for the best growth of 
legumes and the use of a phosphate fertili zer is strongly to be recommended. 
Tes ts of acid phosphate and rock phosph a te should be carried out on this soil. 

GENESEE F l NE SANDY LOAM (117) 

'l'he Genesee fine sandy loam is a minor type, covering only 1.5 percent of t he 
total area. It occurs in num erous areas on the bottomlands in various parts of 
the county, being developed chiefly along th e Skunk River and Rocky Branch. 
Th ere is also considerable development of the type along Cedar Creek in the 
southern part of the county in Cedar Township. Narrow strips occur on t he 
first bottoms a.long many of the other str eams arid tributaries in various sections 
of the county. 

Th e surface soil of th e Genesee fin e sanely loam is a grayish to light brown 
loose, friable fine sanely loam, extending to a depth of 4 to 10 inches. Th e sub­
soil is usually a gray and brown sticky, silty clay loam. Rusty brown and black 
i rnn stains occur both in the surface and subsoil. Small a reas of the silt loam 
which were too small to show on th e map wer e included with the type. 

In topography the ty pe is level and drainage is poor. M:ost of the narrow 
stri r s are in fores t trees and g l'ass. Good pastures ~r e maintained on the soil. 
The cultivated areas a rc devoted to corn and very good yields ar e sec iirecl in 
fayorable seasons. 

Th e type needs to be protec ted chiefly from overflow and to be well drained if 
it is to be nsed for cult ivated crops. It will then r espond to liberal applica tions 
of farm mannre in order to build up its organic matter content. 'I'he turning 
nud er of leguminous crops as green manures would be of value. 'l'he soi l is acid 
in r eaction and applications of lime should be made in order to secure the best 
growth of leguminous cr ops. Phospliate fert ilizers would undoubtedly prove of 
valne and tests of acid phosphaJ- e and rock phosphate ar e recommended. 

WABASH FINE SANDY LOAM (62) 

'l'he "\Vabash fin e sandy loam is a minor type, covering only 0.1 percent of the 
total area. It is developed to a very limited extent. Two small areas ar e found 
in the first bottoms along the Skunk River in "\Valnut 'I'ownship, and another 
area occurs in a narrow strip along Cedar Creek in Round Prairie Township. 

'l'he surface soi l of t he Wabash fine sandy loam is a loose friabl e, brown to 
dark brown fine sandy loam, 6 to 14 inches in depth. 'I'he subsoil is a friable 
light brown to brown loam. At 20 to 24 inches, there is more sand and at 24 t~ 
30 inches the subsoil is a brown, drab, and gray mottled plastic and often im­
pervious silty clay loam. 

There are some variations in the type; in Sections 13 and 36 of "\Valnut Town­
ship, the sandy texture extends well below the three-foot section. Small nanow 
ridges, consisting of soil of this type, are included with the "\Vabash silt loam as 
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they are too small to indicate on the map. In topography the type is level to 
hummocky. Drainage is fairly well established. 

About one-fourth of the type is utilized for general farm crops, the greater 
part being used for pasture and hay land. Grain crops yield well in favorable 
seasons. Corn yields from 30 to 35 bushels per acre, oats from 15 to 30 bushels, 
wheat from 10 to 23 bushels, and bay from 1 to 2 tons per acr e. 

If this soil is to be used for cultivated crops, it needs to be protected from 
overflow and to be well drained. The application of farm manure would be or 
considerable value on newly drained areas. The turning under of leguminous 
crops as green manures would also improve the condition of the soil by adding 
organic matter. The type is acid in r eaction and additions of lime would be of 
value for the best growth of legumes. The application of a phosphate fertilizer 
would undoubtedly prove profitable on this soil and tests of acid phosphate and 
rock phosphate are r ecommended. 

WABASH SILTY CLAY LOAM (48) 

The Wabash silty clay loam is a minor type, covering only 0.1 percent of the 
total area. It occurs only in six small areas, 4 of these are mapped on the east 
side of the Skunk River about one-half to one mile south of Merrimac Mills, and 
one lies one0 half mile north of the same town. The largest area is in Sections 
17 and 20 of Locust Grove Tmvnship along Cedar Creek. 

The surface soil of the Wabash silty clay loam is a dark brown to black, sticky 
and heavy silty clay loam, extending to a depth of 16 to 26 inches. At 14 to 30 
inches, the subsoil is a very compact, impervious, sticky, black, mottled gray and 
brown clay. In topography the type is flat to depressed and drainage is very 
poorly established. Many of the fields are wet and marshy thruout the year. 
In these areas plants have grown and the r emains have accumulated until there 
is a mucky surface layer in many places, extending from 2 to 4 inches in depth. 

The type is utilized only for pasture and in wet seasons does not serve very 
well for this purpose. The chief need of the type is drainage if it is to be suc­
cessfully used for pasture purposes. If it is to be cultivated, thoro drainage 
is certainly necessary and in such cases it must be protected from overflow. 
Small applications of farm manure would be of value on newly drained areas to 
stimulate the production of available plant food. The use of lime and phosphate 
fertilizers woura be of value. 
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APPENDIX 

THE SOIL SURVEY OF IOWA 
What soils !ieed to make them h_lghly productive and to keep them so, and how their needs 

may be supplied, a r e problems wluch are met constantly on t he farm today . 
To enable every ~armer to solve these problems fo r his local conditions, a complete survey 

'.'nd stu~y of the soils of the stat~ has be_en undertaken, t he r esults of which will b e published 
m a s~nes of_ county r epor~s . Tlns work rn cludes a detailed survey of the soils of each county, 
fo)lowmg wln~h all t~e soil types, streams, roads, railroads, et c., a r e accurately located on a 
s01_l map. This _portion of th e work is b eing carried on in cooper:ition with the Bureau of 
Soils of the Urnted St:ites Depa rtment of Agriculture. 

Samples of soils a1:e. taken and examined mechanically and chemically to determine their 
character 3:nd composition and to lear~ their needs. Pot experiments with t hese samples are 
conducted m the greenhouse to ascertarn the value of the use of manure fertilizers lime and 
other. materials on the various soils. T hese pot te.sts are followed in' many cas:s by field 
exp~nments to check the res'.1lt~ secured in the greenhouse. 'rhe meagerness of the funds 
avai)able_ for such work has lmnted the extent of these field studies and tests have not been 
possible m each county surveyed. Fnirly compl ete results have been secured however on the 
main types in the la rge soil areas . ' ' 

Following the survey, systems of soil management which should be adopted in the various 
counties ai:d on th~ di:f eren~ soils are ,:orked out, old methods of treatment are emphasized 
as necessaiy or th en discontrnuance advised, :md new methods of proven value ·are suggested. 

Fig. 9. :Map of Iowa showing the cou nti es surveyed. 
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PLANT FOOD IN SOILS 

:fifteen different chemical elements arc essential for plant food, but many of these occur 
so extensively in soils and are used in such small quantities that there is practically no danger 
of their ever running out. Such, for example, is the case with iron and aluminum, past 
exp erience showing that the amount of these elements in the soil remains practically constant. 

Furthermore, there can never be a shortage in t he clemen ts which come primarily from the 
air, such as carbon and oxygen, for the supply of these in the atmosphere is practicnlly in ­
exhaustible. The same is true of nitrogen, which is n ow known to be taken directly from the 
atmosphere by well-inoculated legumes and by certain microscopic organisms. 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 frequ ent growing of well-inoculated legumes and t heir 
use as green manures, to store up sufficient of this clement to supply all th e needs of succeed ­
ing non-legum es. 

THE '' SOIL DERIVED '' ELEMENTS 

Phosphorus, potassium, calcium and surfur, kno wn as '' soil derived'' elements, may fre­
quently b e lacking in soils, and then a fertilizing method carrying the necessary element must 
be used. Phosph orus is t he element most likely to be deficient in all soils. 'rhis is especially 
true of Iowa soils. Potass ium fr equently is lacking in peats and swampy soils, but normal 
soils in Iowa and elsewhere are usually " ·ell supplied with t his element. Calcium may be low 
in soils which have borne a heavy growth of a legume, especially alfalfa; but a shortage of 
this element is very unlikely. It seems possible from recent tests that sulfur may be lacking 
in many soils, for applications of surfur fe rtilizers have proved of value in some cases. How­
ever, little is known as yet regarding th e relation of this element to soil fertility. If later 
studies show its importa nce for plant growth and its deficiency in soils, surfur fertilizers may 
come to be considered of much value. 

AVAILABLE AN D UNAVAILABLE PLANT FOOD 

Frequently a soil analysis shows the presen ce of such abundance of the essential plant foods 
that the conclusion might be drawn t hat crops should be properly supplied for an indefinite 
period. However, applications of a fe rtilizer containing one of the elements present in such 
large quantities in the soil may bring abou t an appreciable and even profitable increase in 
crops. 

The explanation of this peculiar state of affairs l ies in t he fact t ha t all the plant food 
shown by analysis to be present in soils is not in a usable form; it is said to be unavailable. 
Plants cannot take up food unless it is in solution ; hence available plant food is that which 
is in solution. Analyses show not only this solution or available portion, but also the very 
much larger insoluble or unavailable part. The total amount of plant food in the soil may, 
therefore, be abundant for numerous crops, but if it is not made available rapidly enough, 
plants will suffer for proper food. 

Bacteria and molds are the agents which bring about th e change of insoluble, unavailable 
material into available form. If conditions in the soil a re satisfactory for their vigorous 
growth and sufficient total plant food is present, these organisms will bring about the pro ­
duction of enough soluble material to support good crop growth. 

REMOVAL OF PLANT FOOD BY CROPS 

. The decrease of plant food in the soil is the direct r esult of removal by crops, a ltho there 
1s oft~n some loss by leaching also. A study of the amounts of nitrogen, phosphoru s, and 
potassmm removed by some of the common farm cr ops will show how rapidly these elements 
are used up under average f a rmin g conditions. 

The amounts of th ese elements in various farm crops a re given in table I. The amount of 
calcium and surfur in the crops is not included, as it is only recently that the removal of these 
elements has b een considered important en ough to warrant analyses. 

The figures in the table show also the value of th e three elements contained in the different 
crops, calcula ted from the market value of f ertilizers containing them. Thus the value of 
nitrogen is figured at 16 cents per pound, the cost of the element in nitrate of soda; phos ­
phorus at 12 cents, the cos t in acid phosphate, and potassium at 6 cents, the cost 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 t o 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 
~lfalfa and clover only a small part should be taken from the soil. If th~se legumes arc 
moculatecl as they should b e, 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 fr om the soil by removal in non-leguminous crops is consider­
able. The phosphorus and potassium in the soil a re also rapidly reduced by the growth of 
ordinary crops. While the nitrogen supply may be kept up by the use of leguminous gree». 
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TABLE I. PLANT FOOD I N CROPS AND VALUE 
Calculating Nitrogen (N) at 16c (Sod iu m N itrate (NaNO3 ) ), Phosphorus (P) at 12c 

( Acid Phosphate ) , and Potassium (K ) at 6i- (Potassium Chloride (KCl) ) 

Plant Food, Lbs. Value of Plant Food Total 
Value 

of 
Crop Yield Phos- P otas- Nitro - Phos- Potas- Plant 

Nitrogen phorus sium gen phorus sium Food 

Corn, grain 75 bu. 

I 
75 I 12.75 

I 
14 

I 
$12.00 

I 
$1.52 $0.84 $14.37 

Corn, stover 2.25 '1-i. 36 4.5 39 5.76 0.54 2.34 8.64 
Corn, crop .. . ... 111 17.25 53 I 17.76 2.07 3.18 23 .01 
Wheat, grain 30 Lu. 42.6 7.2 7.8 6.81 0.86 0.46 8.13 
Wheat, straw 1.5 rr . 15 2.4 27 2.40 0.28 1.62 4.30 
Wheat, crop ... . . . 57.6 9.6 34.8 9.21 1.14 2.08 12.43 
Oats, grain GO bu. 33 5.5 8 5.28 0.66 0.48 6.42 
Oats, straw l .~J T . 15.5 2.5 26 2.43 0.30 1.56 8.28 
Oats, crop . . .. .. 48.5 8 34 7.76 0.96 2.04 14.70 
Barley, grain 30 bu. 23 5 5.5 3.68 0.60 0.33 4.61 
Barley, straw 0.75 'I'. 9.5 1 13 1.52 0.12 0.78 2.42 
Barley, crop ... .. . 32.5 6 18.5 5.20 . 0.72 1.11 7.03 
Rye, grain 30 bu. 29.4 6 7.8 4.70 0.72 0.46 5.88 
Rye, straw 1.5 T. 12 3 21 1.92 0.36 1.26 3.54 
Rye, crop ... . . . 41 .4 9 28.8 6.62 1.08 1.72 9.42 
.Potatoes 300 bu. 63 12.7 90 10.08 1.25 5.40 17.00 
Alfalfa, hay G T . 300 27 144 48.00 3.24 8.64 59.88 
'l'imothy, hay 3 r:1.1. 72 9 67 .5 11.52 1.08 3.95 16.55 
Clover, hay 3 T. 120 15 90 19.20 1.80 5.40 16.40 

manuro crops, phosphorus and potassium must be supplied by the use of expensive commercial 
fe rtilizers. 

The cash value of the pla11t food removed from soils by the growth and sale of various 
crops is considerabl e. Even ,vhere t he grain alone is sold and the cr op residues are returned 
to the soil, t here is a large loss of f ertility, and if t he entire crop is removed and no return 
made, the loss is a lmost doubl ed. It is evident, t herefore, that in calculating the actual in­
come from the sale of f arm crops, t he valu e of the plant food r emoved from the soil should 
be subtracted f rom the proceeds, at lease in the case of constituents which must be replaced 
at the present time. 

Of course, if the crops p rocmccl a rc f eel on the farm a nd the manure carefully preserved 
and used, a large part of the valuable matter in the crops will b e returned to the soil. This 
is the case in livestock and dairy farming where the products sold contain only a portion of 
the valuable elements of plant food removed from the soil. In grain f arming, however, green 
manure crops a nd commercial fer tilizers must b e depended upon to supply plant food de­
fi ciencies in the soil. It should be mentioned that the proper use of crop residues in this lat­
ter system of farming reduces considerably plant food loss. 

REMOVAL FROJ\1 row A SOILS 

It has b een conservatively estimated that the plant food tak en from Iowa soils and shipped 
out of the state in grain. amounts to about $30,000,000 annually. This calculation is based on 
the estimate of t he secretary of the W estern Grain Dealers ' Association that 20 percent of 
the corn and 35 to 40 percent of the oats produced in the state is shipped off the farms. 

This loss of f ertility is unevenly distributed over the state, varying as farmers do more or 
less livestock and dairy farming or grain f arming. In grain fanning, where no manure is 
produced and the entire gra in crop is sold, the soil may very quickly b ecome deficient in cer ­
tain necessary plant foods. Eventually, h owever, all soils are depleted in essential food 
materials, whatever system of farming is followed. 

PERJl1ANENT fi'ERTILITY IN IOWA SOILS 

'rhe preliminaq study of Iowa soils, already reported, revealed the fact that there is not 
an inexhaustible supply of nitrogen, phosphorns and potassium in the soils of the state. 
Potassium was found in much larger amounts than the oth er two elements, and it was con ­
cluded, therefore, t hat attention should b e centered at the present time on nitrogen and phos ­
phorus. In spite of th e fact that Iowa soils are still comparatively fertile and crops are still 
large there is abundant evidence at hand to prove t hat t he best possible yields of certain 
crops are not being obtained in many cases because of the lack of necessary plant foods or 
because of the lack of proper conditions in the soil for the growth of plants and the produc­
tion, by bacteria, of available plant food. 
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Proper systems of f a rming will insure the p roduction of satisfactory crops and the main ­
tenance of p ermanent f ertili ty and the adoption of such systems should not be delayed until 
t he crop yields a re much lower, fo r t hen it will involve a long, tedious and very expensive 
fi ght to bring th e soil b ack to a f ertil e condition. If proper meth ods ru·e put into operation 
while comparatively la rge amounts of certain pl ant foods a re still present in the soil, it is 
r elatively easy t o keep them abundant and attent ion may b e centered on other elements likely 
to be limiting factors in crop production. 

Soils may be kept permanently fe rtile by a dop t ing certain practices which will be sum ­
marized here. 

CULTIVATION AND DRAINAGE 

Cultiva tion and drainage are two of the most important farm operations in keeping the 
soil in a favorable condition fo r crop producti on, largely b ecause they help control the 
moisture in the soil . 

The moisture in soils is one of the most impor tant f actors governing crop production. If 
the soil is too dry, plants suffe r for lack of water necessary to bring them their food and also 
fo r lack of availabl e plant food. Bacterial activit ies a re so res trict ed in dry soils th a t the 
production of available pl an food pract ically ceases. If too much moisture is present, pl ants 
likewise refuse to grow properly because of the exclu sion of a ir from the soil and th e absence 
of available food. Decay is checked in t he absence of air, a ll b enefi cia l bacterial action is 
limited and humus, or orga nic matter, containi.ng plant fo od constituents in an unavailable 
form, accumulates. Th e infertili ty of low-lying, swa mpy soils is a good illustration of the 
action of excessive moisture in restrictin g plant growth by stopping aer ation and limiting 
benefi cial decay processes. 

While th e amount of moisture iJ.1 the so i.I depends very lar gely on the rainfall, any excess of 
water may be removed f rom t he soil by drainage and t he a mount of water present in the soil 
may be conserved du r ing th e per iods of drouth by thoro cultivation or the maintaining of a 
good mulch . The need fo r drain age is determined p ar t ly by t he nature of the soil, but more 
parti cularly by the subsoil. If t he subsoil is a heavy, ti ght clay, a surface clay loam will be 
rather r eadily affected by excessive rainf a ll . On the other hand, if the surface soil is sandy, 
a heavy subsoil will be of a dvantage in preventiJ.1g the rapid drying out of the soil and also 
in checking losses of valu able matter by leaching. 

'rHE ROTATION OF CROPS 

Experience has sh own ma ny times th a t the continuous growth of one crop takes the fertility 
out of a soil much more rap i.cl ly than a rotation of crops. One of the most in1portant farm 
practices, therefore, from t he standpoin t of soil f er t ility, is the rota tion of crops of a basis 
suited to the soil, climatic, farm and market condit ions. The choice of crops is so large that 
no difficulty should be experienced in selecting those suitable f or all conditions. 

Ther e is a third explanation of t he value of rota t ions. It is claimed that crops in their 
growth produce certain snbsta~1ces called "tox ic" which a re inj urious to the same crop, but 
have no effect on certain othe1· crops. In proper r otation the time between two different 
crops of the same plant is long enough to allow the " toxic " substance to be disposed of in 
the soil or made harmless. This th eory has not b een commonly accepted, chiefly because of 
the lack of confirmatory evidence. It seems extremely doubtful if the amounts of these 
"toxic" substances could be la r ge enough to bring ab out th e effects evidenced in continuous 
cropping. 

But, whatever th e reason for the bad eff ect s of continuous cropping, it is evident that for 
all good systems of farming some definite rotation should b e adopted, ancl that rotations 
should always contain a legum e, because of the value of such crops to the soil . In no other 
way can the humus and nitrogen content of soils b e k ept up so cheaply and satisfactorily as 
by the use of legum es, either as r egular or '' catch'' crops in the rotation . 

:MAN URING 

There must always be enough humus, or organic ma tter, and nitrngen in the soil if satis ­
factory crops a re t o b e secured. Humus not only keeps the soil in the b es t physical condition 
for crop growt h, but it supplies a considerable portion of nitrogen. An abundance of humus 
may always b e considered a 1·eliable indication of the presence of much nitrogen. This 
nitrogen does not occur in a fo rm arnilabl e for plants, but with proper physical conditions in 
the soil, th e nonusable nitrigen in t he animal an d vegetable matter which makes up the humus, 
is made usable by numer ous b act eria and changed iJ.1to solubl e and available nitrates. 

The humus, or organic matter, also encourages th e activities of many other bact eria which 
produce carbon dioxid e and various acid s which dissolve and make available the insoluble phos­
phorns and potassium in the soil. 

Three materials may b e used to supply the organic matter and nitrogen of soils. These a re 
f arm manure, crop residues and green manure, the fi rs t two being much more common. 

By using all the crop r esidues, all the manure produced on the farm, and giving well-inocu -
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la ted legumes a place in the rotation for green manure crops no a rt ific ial means of maintain ­
ing the humus an d nitrogen content of soils need be resor ted to . 

TilE USE OF P HOSPHORUS 

Iowa soils are not abundantly supplied with phosphorus. :Mor eover, it is possible by t he 
use of manures, green manmes, crop residues, straw stover et c., t o return to the soil th e 
entire amount of that element removed by crops. Crop r e~idues, stover and straw merely 
return a portion of th e phosph orus 1·emoved, and while their use is impor tant in checking the 
loss of the element, they cannot stop i t . Green manuring adds no phosphorus that was not 
used in the growth of green mantue crop . F ru·m manure r eturns part of the phosphorus 
removed by crops which a re f ed on the fa.rm, but n ot all of it. While, therefore, immediate 
scarcity of phosphorus in Iowa soils cannot b e positively shown, analyses and rnsul t sof 
experiments show tha t in the more or less distant futur e, phosphorus must be applied or crops 
will suffer for a lack of this element. Furthermore, ther e a re indications t hat its use a t 
present would prove profitable in some instances. 

Phosphorus may be applied to soils in three commercial forms, bone meal, acid phosphate 
and rock phosphate. Bone meal cannot b e used generally, because of its extremely limited 
production, so the choice rests between rock phosphate and acid phosphate. Experiments are 
now under way to show which is more economical for farmers ill the sta te. Many t ests must 
be conduct ed on a large variety of soil types, under widely differing conditions, and thru a 
rather long period of years. It is a t presen t im possible to make these experiments as complete 
as desirable, owing to small appropria t ions for such work, but the results secured from t he 
tests now in progress will be published fr om t ime to t ime in the different county reports . 

Until such definite advice can be given for individual soil types, it is urged that farm ers 
who are interested make comparisons of r ock phosphate and acid phosphate on their own 
farms. In this way they can determine at first hand the relative value of the two mat erials. 
Information and suggestions r egarding t he carrying out of such t ests may be secured upon 
application to the Soils Section. 

LIMING 

Practically all crops grow better on a soil which contai11s 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 p oorly. Only in a very few instances can a satisfactory 
crop be secured in the absence of lime. Th erefore, the addition of lime to soils in which it is 
lacking is an important principle in permanent soil f ertility. All s oils gradually become acid 
because of the losses of linle and other b asic materia ls thru leaching and the production of 
acids in the decomposition processes constantly occurring in soils. Iowa soils are no exception 
to the general rule, as was shown by the t ests of many representative soils reported in Bulletin 
No. 151 of this station. Particularly a re the soils in the Iowan drift, :Mississippi loess and 
Southern Iowa loess areas likely to b e acid. 

All Iowa soils should therefore be tested for acidity b efore the crop is seeded, particularly 
when legumes, such as alfalfa or red clover, are to b e grown. Any farm er may test his own 
soil and determine its need of lime, according to simple direct ions ill bulletin No. 151, referred 
to above. 

As to the amount of lime needed for acid soils as a general rule sufficient should be applied 
to neutralize the acidity in the surface soil and then an additional amount of one or two tons 
per acre. 

SOIL AREAS IN IOWA 
There are five large soil areas in Iowa, the Wisconsin drift, the Iowan drift, the Missouri 

loess, the Mississippi loess and the Southern Iowa loess. These five divisions of the soils of 
the state are based on the geological forces which brought about the formation of the various 
soil areas. The various areas are shown in the map, fi g. 10. 

With the exception of the northeastern part of the sta te, the whole surface of Iowa was in 
ages past overrun by great continental ice sheets. These great masses of ice moved slowly 
over the land, crushing and grinding the rocks beneath and carrying along with them the 
material which they accumulated in their progress. Five ice sheets invaded Iowa at different 
geological eras, coming from different direct ions 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 the fact that it is usually a rather 
stiff clay containing pebbles of all sorts as well as large b0ulders of '' nigger heads.'' Two of 
these drift areas occur in Iowa today, the Wisconsin drift and the Iowan drift, covering the 
north central part of the state. The soils of these two drift areas are quite different in chem­
ical composition, due primarily to the differ ent 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 Wis-
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consin drift soil, having undergone considerable leaching in the time which has 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 were very different than at present. These loess 
soils are very porous in spite of tho 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 Missouri, the Missis­
sippi and the Southern Iowa, ar e 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 is very close to the surface. The 
fertility of these soils and their needs arc greatly influenced, therefore, by their depth. 

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

THE SOIL SURVEY BY COUNTIES 

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

This is what is accomplished by the soil survey of the state by counties, and hence the needs 
of individual soils and proper systems of management may be worked out in much greater 
detail and be much more complete than would be possible by merely considering the large ;treas 
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 CHARACTERISTICS 

Soil types possess more or less definite characteristics which may be determined lar gely in 
the field, altho some laboratory study is necessary for final disposition. Usually the line of 
separation between adjoining soil types is quite distinct and it is a simple matter to locate the 
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Fig. 10. Map showing principal soil areas in Iowa. 
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type boundaries. In some cases, however, there is a graduation from one type to another and 
then the boundaries may be fixed only with great difficulty. 'rhe error introduced into soil 
survey work from this source is very small and need cause little concem. 

The factors which must be taken into account in t\stablishing soil types have been well 
enumerated by the Illinois Experiment Station in its Soil Report No . 1. Th ey are : 

1. 'l' he geological origin of the soil, wh ether res idual, glacial, loossial, alluvial, colluvial 
or cumulose. 

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

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

5. The textme or porosity, granulation, friability, plasticity, etc. 
6. The color of the strata. 
7. The 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 

Inorganic matter 

f All partially destroyed or decomposed 
( vegetable and animal material. 

j 
Stones-over 32 mm.* 
Gravel-32-2.0 mm. 
Very coarse s:md-2.0-1.0 mm. 
Coarse sand-1.0-0.5 mm. 
Medium sand-0.5-0.25 mm. 
Fine sand-0.25-0.10 mm. 

l 
Very fine sand-0.10-0.05 mm. 
Silt-0.05-0.00 mm. 

SOILS GROUPED BY TYPES 

The general groups of soils by types are indicated thus by the Bureau of Soils. 
P eats-Consisting of 35 percent or more of organic matter, sometimes mixed with more or 

less sand or soil. 
P eaty Loams-15 to 35 percent organic matter mixed with much sand and silt and a li ttle 

clay. 
Muclcs-25 to 35 percent of partly decomposed organic nrntter mixed with much clay and 

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

50 percent silt and clay. 
Silty Clay Loams-20 to 30 percent clay and more than 50 percent silt . 
Clay Loams-20 to 30 percent clay and less than 50 perrent silt and some sand. 
Silt Loanis-20 percent clay and more than 50 percent silt mi.,ed with some sand. 
Loams-Less than 20 percent clay and less than 50 percent silt and from 30 to 50 percent 

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

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

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

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

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

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

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

Gravelly Loams-25 to 50 percent very coarse sand and much sand and some silt. 
Gravels-More than 50 percent very coarse sand. 
Stony Loams-A large number of stones over one inch in diameter. 

METHODS USED IN THE SOIL SURVEY 

It may be of some interest to state bri efly the methods which are followed in the field in 
surveying the soils. 

*25m.m equals 1 in. tBureau of Soils Book. 
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As has been indicated the completed map is intended to show the accurate location and 
boundaries, not only of all soil types but also of the streams, roads, r ailroads, etc. 

The first step, therefore, is the choice of an accurate base map and any official map of th e 
county may be chosen for this purpose. Such maps are always checked t o correspond correctly 
with the land survey. The location of every stream, road and railroad on the map is likewise 
carefully verified and corrections are f requently 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 sur veyed and mapped. The distances 
in the roads are determined by an odometer attached to the vehicle, and in the field by pacing, 
which is done with accuracy. The directions of the streams, roads, railroads, etc., are deter ­
mined by the use of the compass and the plane table. The character of the soil types 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 indicat ed on the map. Ma ny samplings are frequently necessary, and individual sections 
may contain several soil types and require much time for mapping. In other cases, the entire 
section may contain only one soil type, wh ich fact is readily ascertained, and in th at case th e 
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 the adjoining 
a rea just mapped. Careful at tention is paid to the topographic features of the area, or th e 
"lay of t he land," for the character of the soils is found to correspond very closely to th e 
conditions under which they occur. 

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

The determinations of soil types ar c verified also by inspection and by consultation with those 
in charge of the work at the Bureau of Soils and at the Iowa Agricultural Experiment Station. 
When the entire county is completed, all t he section maps of fi eld sheets are assembled and any 
variations or questionable boundaries are verified by further observations of the particular 
area. 

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


