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SOILS OF MISSISSIPPI:

CHEMICAL AND PHYSICAL COMPOSITION.

Introduction.—How to maintain lands in a hig-h degree of

productiveness and how best to improve those that are depleted

and worn, are the important soil problems in this State, and a

study of these subjects is one of the principal lines of work being-

pursued by the Station. We desired to obtain all the valuable in-

formation we could concerning- the different soils of the State, and

the first thing- we did was to take a hack and g-o and see the differ-

ent lands, how they were tilled and manag-ed and the approximate

yield of crops. As we traveled we collected samples of representa-

tive soils for analysis, and the analytical results are reported in

this bulletin. The data given in the tables, tog-ether with the

map, which shows the location and extent of the different soil

areas, will, we hope, furnish full and satisfactory information con-

cerning- all samples.

Washing or erosion.—The heavy rains, which occur all

over the cotton belt, tog-ether with the system of farming- pursued,

have resulted in an abnormal and unusual washing- of the hill lands

in this section. In this State the orig-inal surface soil, or virg-in

soil, of the hills, has been largely washed down into the valleys,

so that the soil now tilled, in the valleys, was formerly hill soil,

and the soil now tilled on the hills was formerly subsoil. On the

Colleg-e farm the orig-inal surface soil of the valleys is covered from

one to four feet deep with washings from the hills. In some sec-

tions of the State the washing- of the surface of the hills into the

valleys has been much greater than here, and in other sections, less.

As a rule the valley lands are very productive, even when the

analysis shows comparatively small amounts of plant food ing-re-

dients. The reason is apparent. They are made, to quite a depth,

of material that was once productive, surface soil, and, when prop-
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erly drained, the water conditions are good. Plants root deep in

these soils.

Uplands.—As before stated, the tendency, in the cotton sec-

tion, has been for the orig-inal surface soil of the hills to wash down

FIG, 1.- Sfliall stalks show relative praductiveness of soil Jormerly subsoil)

with only two years' exposure.

to lower levels. In many places the entire surface soil and even

the upper subsoil have been washed away, and this wholesale ero-

sion of the surface, varying- in degree, gives for the existing sur-

face soils very different periods of exposure as such. It matters

not how rich they may be in plant food, subsoils are not productive

when first exposed at the surface. The influence of these facts on

the productiveness of our uplands is manifest in the " spotted " or

irregular crop-yields on every cultivated hillside in the cotton belt.

Prairie soils.—The prairie lands in the State contain com-
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paratively lar^-e amounts of clay, lime and lunnus, which deter-

mine their texture. As a rule they are rich in ])()tash and i)hos-

phoric acid, thoucjfh there are small areas that do not contain larj^e

amounts of these substances. Commercial fertilizers are not used

on these lands. They have been tried, and do not pay. Melilotus,

cow[)eas and clover help these lands very much, where they have
become unproductive by many years of cotton culture and improper
tillage.

Brown-loam soils —The soils of the brown-lonm reg-ion

g-enerally have a very desirable texture, due to a lartre amount of

Fill. 2. -Small stalks show effect of poor water conditions. Soils irom wuich

two samples were taken were equally fertile.

silt. Their content of phosphoric acid is small, but the supp'y of

potash seems ample. These soils were once very productive. Ex-

cept in the extreme southern part of this area, farmers are just be-
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g-inning- to use commercial fertilizers on these lands. At a depth

of from two to twenty feet this section is underlaid by sand and

gravel, and some parts of it are the worst washed lands in the

State. Cowpeas, clovers and superphosphates improve the worn

lands of this section.

Sandy and sandy-loam soils —The soils of the long-

leaf p'ne region are of a sandy or sandy-loam character with a clay

or sandy-clay sub-soil. Comparatively they contain but a small

amount of phosphoric acid, and farmers habitually use commercial

fertilizers on all these lands. The fertilizers used consist mainly

of superphosphates with a small amount of nitrogen and potash.

Some fertilizer tests, made in this section, indicated that potash

was not needed on these lands for the crops usually grown. We
have never seen soils respond so well to cowpeas and superphos-

phates as do the light loamy soils of this section.

Determining factors.—Plants must have food and they

must have water- Either phosphoric acid, potash or nitrogen may
determine the crop yield. The yield may be determined by the

supply of water in the soil. Hurtful or poisonous substances or

excessive quantities of otherwise harmless substances may deter-

mine the yield. By determining the water supply, seasons and

tillage may determine the yield, and the yield may also be deter-

mined by the use of ferti izers or plant food. It is desirable to

have deep surface soils ; former subsoi s^ recently exposed at the

surface, are not desirable because they are not productive. In this

State nitrogen, phosphoric acid and water are generally the deter-

mining factors in the production of crops.

Lime and organic matter.—Both lime and organic mat-

ter tend to change the texture of a soil and doubtless to increase

its productiveness, but for improving the soils of this State, or-

ganic matter seems to be much more economical and efficient. Or-

ganic matter helps the water supply and the food supply ; the crops

are surer and less sensitive to the evils of adverse seasons. So far

we have no evidence that any of the soils analyses of which are

reported in this bulletin require the addition of lime to make them
satisfactorily productive. In some pot experiments we have tried

lime on most of our typical soils without any beneficial effect ex-

cept on spongy reedbrake which contained abnormal amounts of

organic matter and was very acid. The data given in the tab'es

show further, that some of our most productive soils do not con-
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tain more than one-tenth of one per cent of lime, while many of

them do not contain more than two-tenths of one per cent. We
believe that the evidence is conclusive that from one-tenth to two-

tenths per cent, of lime is ample for the soils and crops of this State.

Interpretation of soil analyses.—Interpretations of

analytical results should be reliable and accurate.

The plant food in a soil may determine the yield of crops, but

it is not the on'y thing- that ma}' determine the yield.

Other thing-s being equal, soils containing- the largest total

amounts of plant food will have the most plant food available for

crops.

Other things being equal, surface soils, with many years' ex-

posure as such, will yield larger crops than former subsoils recently

exposed as surface soils.

Other things being- equal, the deepest surface soils give the

best yields.

Seven-hundredths to one-tenth per cent of phosphoric acid is

sufficient for a productive soil.

The work reported in this bulletin fails to show the mini-

mum amount of lime or potash that is necessary for productive soi's.

Except on spongy reedbrake soils, consisting largely of organic

matter, the application of lime has not helped any crop on any soil

in this Sta

There is no evidence that the application of potash, as a food

for plants, has helped or increased the yield of any crop on any

soil in this State.

Soils containing .05 percent, of phosphoric acid or less require

the use of superphosphates if large yields are to be obtained.

Leguminous crops, which add nitrogen to the soil and improve

the water conditions, increase more than an}^ other one thing, per-

haps, the productiveness of cotton soils.

We have not found a cultivated soil, which analysis showed
to be rich in plant food, that was not productive if other essential

conditions were good.

It is desirable to have soil material as fine as is consistent with

good texture,

It is desirable to have soils maintain a uniform water suppl}-.

Wide variations in the amount of soil water are hurtful.

As botanists collect herbariums to be used in identifying un-
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known plants, so chemists may obtain such a store of information

concerning- the soils in a State as will be of very g^reat service in

dealing- with samples sent by farmers and others for examination

and advice as to treatment.
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