


























12 SOIL REPOllT No. 48 

stratum and it is impossible to describe each stratum in the. type name. The 

color and texture of the surface soil are usually included in the type name and 

when material such as sand, gravel, or rock lies at a depth of less than 30 inches, 

the fact is indicated by the word ''On,'' and when its depth. exceeds 30 inches, 

by the word ''Over''; for example, Brown Silt Loam On Gravel, and Brown 

Silt Loam Over Gravel. 

FIG. 7.-STUDYING THE SOIL PROFILE 

Deep natural exposures are made use of in studying the soil profile. 
To assist in designating soil types, a number is assigned to each type. These 

numbers are not only a convenience in referring to the respective typeff but they 

are especially useful in designating very small areas on the map and as a check 

in reading the map colors. 
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TABLE 1.-SOIL TYPES OF EFFINGHAM COUNTY, ILLINOIS 

Name of type 

Gray Silt Loam On Tight Clay ........... . GraCla�lt. _L��� -��-?_r��-g.e������l��. T_igh�.Yellowish Gray Silt Loam On Orange-Mot-tled Tight Clay ...................... .Deep Gray Silt Loam ................... . Grayish Brown Silt Loam On Clay ........ .Grayish Drab Silt Loam On Clay ........ . Light Gray Silt Loam On Tight Clay ...... .Yellow-Gray Silt Loam On Tight Clay ..... .Yellow-Gray Silt Loam On Compact Medium-Plastic Clay ................. .Reddish Yellow-Gray Silt Loam ..... .Eroded Gravelly Loam. . . . . . . . . . . . . .. . Slick Spots . . . . . . . . . . . . . . . . . . · . . . . . .. Mixed Loam ............ . ... ........ . 
Total . 

Area insquare miles 
215.12 

40.21 

.31 

4.46 

1.46 

4.43 
.85 

25.04 

89.81 
.37 

45.25 

3.97 

38.07 

469.35 

Areain acres 
137 677 

25 734 

198 

2 855 

934 

2 835 
544 

1G 026 

57 479 
237 

28 960 

2 .541 

24 365 

300 384 

Percentof total area 
45.84 

8.57 

.07 

.95 

.31 

.94 

.18 
5.33 

19.13 

.08 
9.64 

.85 

8.11 

100.00 
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The surface soil may be described as being 5 to 7 inches thick, light gray in 

color, and of a friable silt loam texture. The subsurface when present is an 

ashy, white silt loam. The subsoil, beginning at depths varying from 6 to 20 

inches, is a tough, sticky clay, light greenish gray or pale yellowish gray in 
color. When dry it is very hard, but when wet it is easily penetrated. 

FIG. 8.-COLUMNAR STRUCTURE IN SUBSOIL OF SLICK SPOT 

This distinctly columnar formation occurs just beneath the stir­
face horizons in Slick Spot areas. 

Managernent.-For Slick Spots drainage should be provided when possible, 
so that water will not accumulate in the soil above the 30-inch depth. Where 

drainage cannot be provided, no attempt at treatment should be made. If the 

surface soil is acid, as it usually is, enough limestone should be applied to enable 

sweet clover to grow. The sweet clover may be allowed to reseed itself for several 
years and then be plowed under. No further treatment can be suggested at this 
time. Practical experience has shown that animal manure does not pay so well 

when placed on these spots as it docs when used on the types in which these 
spots occur. Crop yields on these spots vary from nothing in unfavorable years 
to a small yield in a season when the moisture is just right. 

Mixed Loam (72) 

Mixed Loam is mapped on the overflow lands along streams. It occupies 

about 38 square miles in Effingham county. The streams overflow after each 

heavy rain and are continually depositing material brought down from sur­

rounding higher land or from upstream areas. The soil material is for the most 
part silty but in places contains some sand and gravel. On account of the con­

tinual deposit of new soil material, true soil development has not taken place 

and the soil is therefore said to be youthful. 
The surface 8 to 12 inches is usually darker in color than the material 

below it. In the broad bottom land of Little ·wabash river there are some places 

which receive little or no deposit. In these places some· compaction is noticeable 
between 20 and 30 inches, indicating that the subsoil has begun its development. 
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followed the use of potassium fertilizer. The money value of this increase is 

now sufficient to return some profit on the investment. 

Altha the above results show very large percentage increases for proper 

soil treatment, particularly for liming, yet with the best yields obtained the 

total production is not very high. The rather simple cropping system. serves 

the purpose of bringing out the possibilities of improving this soil but doubtless 

more profitable systems of farming can be developed by thoughtful planning 

in which other products are included in the farm output. 

FIG. 9.-WITHOUT LIMESTONE SWEET CLOVER REFUSES TO GROW 

A photographic record of adjacent plots on the Newton field. At the right where no 
clover is seen, no limestone hns been applied. 

TABLE 7.-NEWTON FIELD: SERIES 100, 200, 300, AND 400, SuMM.�RY OF CROP YIELDS 
Avera11;e annual yields 1913-1929-bushels or (tons) per acre 

Serial Corn Soybeans Wheat Oats Mixed Stubble-
plot Soil treatment hay clover 
No. 21! crops 17 crops 18 crops 3 crops 3 crops 2 crops 

1 0 ............. 9.5 ( .61) .8 9.7 ( . 74) ( 0 ) 
2 M ............ 15.1 ( .83) 2.0 19.6 ( . 85) ( 0 
3 ML ........... 26.2 (1.17) 11.3 23.2 (1. 77) ( .59) 
4 MLP ..... .... 25.8 (1.25) 15.9 23.9 (2.29) ( .88) 

5 0 ............. 9.8 ( .58) 1. 6 12.7 ( .68) ( 0 
6 R ............. 9.8 ( .55) 1. 7 13.1 ( . 75) ( 0 
7 RL ............ 16.4 ( .90) 8.6 21.9 (1.46) ( .34) 
8 RLP .......... 16.8 ( .99) 14.2 23.4 (1. 73) ( .52) 

9 RLPK. ........ 22.0 (1.10) 18.6 19.4 (2.28) ( .83) 
10 o ..... " 6.9 ( .54) .9 10.5 ( .88) ( 0 ) 

EWING FIELD 

As representing the soil type Gray Silt Loam. On Orange-Mottled Tight Clay, 

experimental results from a portion of the Ewing field are presented. 

The Ewing field is located in Franklin county about a mile northeast of 

Ewing. It was established in 1910. Altha four distinguishable soil types have 
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been identified on this field, the 100 and 200 series of plots lie wholly on Gray 
Silt Loam On Orange-Mottled Tight Clay. This land is nearly level, the drainage 

is very poor, and the soil is strongly acid. These two series, together with Series 

300 and 400, constitute a plot system farmed under a crop rotation of wheat, 

corn, oats, and clover, but because Series 300 and 400 lie mainly on another soil 

type, results from these plots will not enter into the present consideration. 

The handling of the crops. and the soil treatments have been in the main 

according to the somewhat standard plan described above. Until 1920 cowpeas 

FIG. 10.-CORN GROWING ON NEIGHBORING PLOTS ON THE EWING FIELD IN 1924 

At the right is a check plot which produced, as an average of eight years, only 15 bushels 
of corn an acre; while at the left the plot treated with manure, limestone, and rock phosphate 
produced 49 bushels an acre as an average for this same period. 

were seeded in the corn as a catch crop on the residues plots. From 1921 to 1925 

sweet clover served as the regular legume crop, but since that time a mixture of 

clover, alfalfa, and timothy has been used. In 1922 the limestone applications 

were discontinued after they had reached a total quantity of 8% to 10 tons 

an acre on the different series. No more limestone will be applied until the need 

for it appears. The return of the wheat straw as a residue was also discontinued 

at that time. In 1923 the rock phosphate was evened up on all phosphorus plots 
to 8,500 pounds an acre, and no more will be applied for an indefinite period. 

A summary of the results is presented in Table 8, showing the average 

annual crop yields obtained for the years the plots have been under their com­

plete treatments. The extremely poor yields on the untreated land are char­
acteristic of this soil. About 2.5 bushels of wheat an acre has been the average 

production on the check plots. 

The use of manure alone increases the crop yields somewhat, but not suffi­

ciently to put this kind of farming on a profitable basis. Residues alone are 

practically without effect. 

Limestone produces a very decided increase in yields used either with manure 

or with residues, the large increase with the latter being due mainly to the suc­

cessful growth of legumes following the application of limestone. A financial 

study of these treatments covering the last rotation period reveals the fart that 
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FIG. 11.-CORN ON THE RALEIGH FIELD 

At the right no treatment has been applied; at the left, manure, limestone, and phosphate 
have been applied, the major effect being produced by the limestone and manure. 

form a part of a plot system kept under a crop rotation of wheat, corn, oats, 

and clover. When clover fails, soybeans are substituted. 

The general management and soil treatments are as described on pages 26 

and 27. In 1922 the pra,ctice of returning the wheat straw in the residues system 

was discontinued. In the same year the regular applications of limestone were 

suspended until such time as lime might appear to be needed again. In 1923 the 

rock phosphate was evened up on all phosphate plots to a total application of 

41,4 tons an acre, and the applications were discontinued for an indefinite period. 

The results in terms of average annual yields of the respective kinds of crops 

are summarized in Table 10. 

A study of these data brings out the following comments conceming the 

effects of the various treatments on the Raleigh field: 

1. The untreated plots are conspicuous in. their low yields.

2. All the different kinds of grain crops show some response to the applica­
tion of stable manure, altho the beneficial effect varies greatly. 

3. Crop residues used alone have been of very little effect.

4. Limestone in combination either with manure or with crop residues stands
out in its effect as the most prominent agency in soil improvement. 

5. The application of rock phosphate has produced little effect, so that on
the whole the use of this material in the manner of these experiments has been 
attended by a financial loss. 
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Fw. 12.-P!WPER Son, 'l'lticA'l'MENT AND CHOPPING WOULD 1-lAv,; PHVl(N'l'IW '1'1[[8 CONDl'l'ION 

'l'ltis nlmrnlonccl hillsi,lc is just over the fence .Frnm the ficl,l sltnwn in Fig. 1:l. 

reducing erosion on this gently sloping land. Long shallow draws may often 

be kept in permanent sod to great advantage. Broad base terraces may be 

effectively used where the slope is a little too steep for effective control to be 

secured with a good crqpping system only. It is surprising however how effec­

tive a good cropping system is in decreasing washing. Experimental results in­

dicate that on relatively gentle slopes of about 4 percent the surface seven inches 

of soil may be washed off in about twenty-five years where a poor cropping sys­

tem is used, and that the use of a good cropping system alone will extend the 

time for the removal of the same amount of soil to some 350 years. 

The method or combination of methods suitable for the control of erosion 

on any given area depends on many factors; that is to say, no generally applicable, 

FIG. 13.-UOR::-1 GROWING ON IMPROVED HILLSIDE OF THE VIENNA EXPEIUMENT FIELD 
This land had formerly been badly eroded. It was reclaimed by proper soil treatment. 

ancl cropping. Compine ,dth Fig. 12. 
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A good indication as to whether· a soil needs limestone is the character of 

the growth of certain legumes, particularly sweet clover. This crop does not 

thrive on acid soils and its thrifty growth therefore indicates that the soil is not 

acid, at least in a harmful degree. Some legumes, for example red clover, will 

grow fairly well on soil of moderate acidity provided conditions are otherwise 

favorable. Too much reliance therefore -should not be placed on the behavior of 

FIG. 14.-SWEET CLOVER AS AN INDICATOR OF THE NEED FOR LIMESTONE 

Left, no limestone; right, limestone. Sweet clover is one of the most 
sensitive crops to soil acidity. This crop will not grow on acid soils until 
limestone has been applied. 

legumes as an indicator o.f the need of liming, for it frequently happens that 
fair stands are mistaken for good stands and even good yields can often be 

greatly increased by the use of limestone. Therefore it is well to be definitely 

informed regarding the condition of the soil with respect to acidity, using, where 

necessary, a reliable test such as that mentioned above. 

MAINTAINING A WELL-PLANNED CROP ROTATION 

In any program of permanent soil improvement one should adopt at the out­
set a good system of crop rotation, including a liberal use of legumes. It is im­

possible to prescribe the best rotation for every individual case because what will 

prove to be the most advantageous system to follow depends upon a number of 
different factors. Of primary importance among these factors is the location 

of the farm with respect to soil, to climate, and to market. The particular rota­

tion to be followed will be determined further by the type of farming-whether 
grain, livestock, orcharding, or other kind of enterprise. Finally, not the least 

important to be considered are the personal interests and inclinations of the 

farmer himself. 
Following are a few suggested rotations, applicable mainly to the corn belt, 

which are intended to serve merely as patterns or outlines, to be modified accord­

ing to special circumstances. In these suggested rotation programs the more 

common crops are mentioned merely as types, for which other crops of similar 

nature may be substituted as desired. In the following lists, for example, oats 

may be replaced by barley or spring wheat, and likewise winter rye might take 

the place of winter wheat. Or it may be advisable in some cases to divide the 

acreage of small grain and raise different kinds; for example, plant a part of 

the land to oats and a part to barley. The word "clover" in the following lists 

of rotations is used in a general sense to designate red, alsike, or sweet clover, or 

even a clover-grass mixture to serve either as pasture or meadow. In the event 
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Fm. 15-ALL EsSENl'IAL PI,ANT-FOOD ELE)fENTS MUST BE. PRESEN'l' 

The jars in which these corn plants are growing contain pure sand to 
which have been added various combinations of the essential plant-food 
elements. If a single one of these elements is omitted, the plants cannot de­
velop; they die after the small supply stored in the seed becomes' exhausted. 

Nitrogen Problem 

The nitrogen problem is one of foremost importance in American agricul­

ture. There are four reasons for this: nitrogen is becoming increasingly defi­

cient in most soils; its cost, when purchased on the open market, is often pro­

hibitive; it is removed from the soil in large amounts by erops; and it is readily 

lost from soils by leaching. A 50-busbel crop of corn requires about 75 pounds 

of nitrogen for its growth; and the loss of nitrogen from soils by leaching may 

vary from a few pounds to over one hundred pounds an acre in a year, depend­

ing upon the treatment of the soil, the distribution of rainfall, and the protection 

afforded by growing crops. 

An inexhaustible supply of nitrogen is present in the air. Above each acre 

of the earth's surface there are about 69 million pounds of atmospheric nitrogen. 

Leguminous plants such as the clovers are able, with the aid of certain bacteria, 

to draw upon this supply of air nitrogen, utilizing it in their food requirements. 

In so doing, these leguminous plants if returned to the land add to the soil a 

part of the nitrogen which has been taken from the air and transformed into 

food material that can be assimilated by other kinds of crops that follow. By 

taking advantage of this fact and introducing periodically into the rotation 

system a crop of legumes, the farmer may draw upon this cheapest source of 

nitrogen for soil improvement. In general farming, therefore, that is, in the 

production of such crops as corn, oats, wheat, and hay, legumes should furnish 

the main stock of nitrogen, this stock to be supplemented, of course, by all avail­

able manure and by other farm waste materials containing nitrogen. 

In addition to these home sources of nitrogen supply, there are various Cl)m­

mercial products containing nitrogen offered on the market. These materials 
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Pro. 16.-LEGUME:'; CAN 0B1'A!N THEIR NITROGEN FRO�f THE Am 

The photograph tells the story of how clover benefits the soil. In the pot 
at the left all the essential plant-food elements, including nitrogen, are supplied. 
In the middle jar all the elements, with the single exception of nitrogen, are 
present. At the right nitrogen is likewise withheld but the proper bai:teria are 
supplied which enable the clover to securtl nitrogen from the air. 

49 

formerly consisted largely of sodium nitrate, a mineral imported from South 
America; ammonium sulfate, produced in the manufacture of coal gas and coke; 

and certain waste and by-product materials mainly of organic composition. 

\Vithin very recent time, however, tremendous developments in the synthetic 

production of nitrogen compounds from air nitrogen have taken place. Among 

these new fertilizer materials may be mentioned cyanamid, calcium nitrate, 

sodium nitrate, ammonium nitrate, and urea. 

These developments in the artificial fixation of nitrogen will doubtless have 

a far-reaching effect in reducing the cost of commercial nitrogenous fertilizers. 

What the limits may be in this direction one dare not predict. Whether these 

manufactured nitrogen compounds will become so cheap some day as actually 

to compete with legume nitrogen is problematical, especially when the other ad­

vantages offered by legumes are considered. However, the day has not yet ar­

rived when we can afford to dispense wit.h legumes as a green manuring crop 

in the production of grain and hay. 
Accepting, then, this principle that legumes and farm wastes must consti­

tute the main source of nitrogen supply, the question arises-can these home­

grown materials be supplemented to advantage by the use of commercial car­

riers of nitrogen? 

The impossibility of making blanket recommendations has already been 

pointed out. The question finally resolves itself into a matter of expense and 

profit for each individual case. Sodium nitrate is purchased on the market at 

present at about $65 a ton. If a farmer applies 100 pounds an acre, he provides 
about two-fifths of an ounce to a hill of corn. A ton would cover 20 acres and 

the cost would be about $3.25 an acre. Under present prices an increase of about 

four to five bushels of corn or wheat would be required in order to cover the 

cost before any profit could be realized. 

Under what circumstances might such increases in yield be reasonably ex­

pected Y It is possible that in many cases wher.e manure or legumes have not 

been used, such an application o.f nitrogen would return a profit, but such usage 

should be regarded as a temporary expedient rather than a permanent practice 
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