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An Interpretive Evaluation of Soils

in the Yazoo-Mississippi Delta

Area for Crop Production

The Southern Mississippi River

Valley is one of the most important

areas for crop production in the

United States. Approximately 17

million acres of alluvium-derived

soils are present v^/ithin the states of

Arkansas, Louisiana, and Missis-

sippi. The crop value in these states

exceeds that of crops produced on
any area in the nation with similar

acreage. Approximately five million

acres make up the Yazoo-Missis-
sippi Delta area in MississippK

The economy of Mississippi is

highly dependent upon the Yazoo-
Mississippi Delta since more than 40
percent of the gross annual income
is derived from the sale of crops from
this area. Despite the high level of

crop production, the potential pro-

ductivity of Delta soils have not been
fully realized. This failure has been
due in part to the extreme variations

in physical, chemical, and mineral-
ogical properties of available soils.

While progress has been made in

soil management, research workers
and farmers lack expertise in modi-
fying the chemical and physical soil

properties needed for maximum
crop yields.

The Soil Conservation Service, in

cooperation with the Mississippi Ag-
ricultural and Forestry Experiment
Station, has made extensive studies

of the Yazoo-Mississippi Delta area,

and has characterized the soils

present in published Soil Surveys on
a county basis (3). The purpose of

this report is to supplement infor-

mation contained in the county
surveys, with emphasis on the four

million acres of soils described in

the 10 all-Delta counties and the

Delta portion of Tallahatchie Coun-
ty, Mississippi. It is hoped that this

information will provide a wider base
for understanding soils in the area

and enable farmers to better utilize

soil maps contained in county re-

ports on an 'individual' farm basis for

better soil management and higher
crop yields.

Soil Origin

The Yazoo-Mississippi Delta area
is confined to the middle and eastern

flood plain of the Mississippi River.

The area encompasses ten all-Delta

counties and portions of nine coun-
ties along the western foothills of the

Brown Loam soil area. Delta soils

3
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were formed from stream action of

the Mississippi, Ohio and Missouri

rivers. Sediment carried by these

streams came from a watershed en-

compassing 20 states (1). The high-

ly variable nature of the alluvium was
the result of a long and complicated
series of shifts in the position of ma-
jor rivers and tributary streams.

Rapid moving water brought sedi-

ment into the area. Sand and coarse
sediments were first to settle as the

streams overflowed their banks.

Continuous overflows produced
natural levees of coarse sediment
near the stream channel; the levees

being usually higher in elevation

than the surrounding topography.
Fine sand and silt sized particles

were lost from the overflow water as

it moved slowly toward the lower to-

pographic positions. In the lower

areas where water accumulates, the

finer clay sediments were deposit-

ed. In time, the natural levees and
stream bed itself were built up to a

height above the surrounding flood

plain. Themeandering stream would
then break from its channel and cut a

new course toward the lower areas.

This process of river migration was
continually repeated and in time the

Delta became interlaced with

meander belts of old abandoned
stream channels.
The old channels generally lie be-

tween natural levees which grade
downslope into fine textured back-
water areas. Texture of the down-
slope sediment grades from coarse
sandy loams to fine clays, and inter-

nal and surface soil drainage
changes from well drained to very
poorly drained. The difference in

soil drainage was one criteria used
to classify the sediment into dif-

ferent soil units. The soil units have
many things in common; they have

ees
2

3

4

ipi

similar parent material and were

formed in about the same ti:

period. They occupy the same
relative topographic position (like

on the old natural levees) but duetcj

textured makeup, they vary in inter-

nal and, surface drainage.

Soils in the Yazoo-Mississippi

Delta were classified into four mairf

groups (2);
i

!si

1. Soils of the recent natural lev-! hi

Soils of the old natural levees.i Id

Soils of the backwater area, ii

Soils of the depressions.

Soils of the recent natural levee;

are considered the most recent

origin, and are found within a fev

miles of the present channel of th( |is[

Mississippi River. Recent sedimen
left by the river contained free lime

stone and the soils were slightly aci(

to near neutral in reaction. Th(

Crevasse and Robinsonville soil

occupy the highest topograph!
positions on the recent natural lev

ees. The Commerce soils are usual

ly found further from the channqBta
and the Mhoon soils are present
the backwater areas.

The old natural levees appea
somewhat older than the recent lev §^
ees and are generally slightly acidt^

strongly acid in reaction. Soils foun

on the old levees in order of de

creasing drainage (from excessiv

to poorly drained), are Clack, Bet
lah, Bosket, Dubbs, Dundee, an

Forestdale. The first four soils ar

usually found on the higher pos
tions near the old channel. Dunde
and Forestdale soils occur on th

lower levee positions near bach

water areas.

Soils of the backwater areas ar

largely fine textured sedimenj*uj

Locally called "Buckshot soils", the

developed under conditions of sic
j,,

ft

4
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jrainage. Differences in the physi-
'

:al makeup of backwater soils are

lot as evident as soils on the natural

evees and to some extent the

• 'Buckshot soils" are classified by
ijoil reaction and soil color, which is

nfluenced by differences in the

hickness of the clay deposited on
' he sandy strata underneath. In

)rder of increasing clay thickness,

he Bowdre, Tunica, Sharkey, and
, Alligator soils, as well as clay soils

unclassified) are found in the back-

vater areas.

The depressional soils occur in

' he lowest topographic positions.

They occupy the old abandoned riv-

;r channels and tributaries. These
jooils provide waterways for the slow

f: return of floodwater to the Missis-

iippi river and each year are subject

0 overflow. In order of decreasing
drainage, the Ark, Souva and
Dowling soils occur in the

depressions'.

, Other soils of mixed Loess origin

Dccurring near the foothills of the

Delta and in Bolivar County, are the

^earson and Brittain soils on the old

latural levees, and the Collins and

)f:
falaya soils in the Loess bottoms.

' These soils are moderately well to

)oorly drained.

Soil Distribution

Standard Soil Surveys of Bolivar,

Doahoma, Humphrey, Issaquena,
-eflore, Quitman, Sharkey, Sun-
lower, Tunica, Washington, and the

Delta portion of Tallahatchie Coun-
y were reviewed to identify the ma-
or soils present (3). Eighteen soils

ind certain unclassified acres were

found to make up 94% of almost 3.9

million acres in these counties

(Table 1). Five soils (Dundee, Forest-

dale, Sharkey, Alligator, and

Dowling) and the unclassified

acreages make up 80% of the total

land area. These same soils make up
the major portion of the unclassi-

fied acreages. The soils occupy the

low levees and the backwater and
depressional areas.

Each soil was classified by surface

texture, or the proportion of sand,

silt, and, clay sized particles pres-

ent in the topsoil. Six surface tex-

tures were reported: loamy sand,

sandy loam, silt loam, silty clay

loam, silty clay and clay (3).

Table 2 illustrates the distribution

of soils by surface texture, the ma-
jor soils present within each tex-

tural class, and counties with the

largest acreages.

The sandy loams - These soils

make up 9.17 percent of the Yazoo-
Delta. Principal sandy loams in

order of acreage are Dundee,
Dubbs, and Bosket. The Bosket
sandy loams are generally found in

the western counties near the Mis-

sissippi River. The Dubbs and Dun-
dee sandy loams are well distribu-

ted throughout the Delta area.

Silt loams and silty clay loams -

These medium textured soils occu-

py about 25% of the total land area,

and Dundeeand Forestdale make up
71% of this acreage. The soils are

more concentrated in the eastern

Yazoo-Delta counties. Sunflower
County has the largest acreage of

the Dundee and Forestdale silt

loams.

A number of soils that were mapped in the Delta are now inactive and have
seen absorbed into one or more soil series. For example, the Dowling soils

ire now considered Alligator or Sharkey depending on soil reaction and
:olor.
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Table 1. Percent of Yazoo-Mississippi Delta soils mapped by type\

So/7 Textures present Percent of Delta

Unclassified^ C 18.30

Alligator SiCL, SiC, C 16.11

Dowling C 13.03

Forestdale SL, SiL, SiCL, SiC 11.95

Dundee SL, SiL, SiCL, SiC 11.13

Rharkpv SL, SiCL, SiC, C 9.90

Dubbs SL, SiL 3.07

Commerce SL, SiL, SiCI, SiC 2.49

Tunica SiC, C 1.83

Bosket SL 1.66

Brittain SiL, SiCL 1.04

Collins SiL 0.91

Falaya SiL, SiCL 0.68

Bowdre SiL, SiC 0.44

Souva SiL 0.41

Pearson SiL 0.32

Crevasse-Clack LS 0.23

Beulah SL 0.21

Robinsonville SL 0.18

Percent total acreage 93.89

Total acreage = 3,864,900

Trom Standard Soil Surveys of 10 all-Delta counties and the

Delta portion of Tallahatchie County.
'Symbols LS, SL, SiL, SiCL, SiC and C represent loamy sand, sandy
loam, silt loam, silty clay loam, silty clay and clay soil textures,

respectively.

^Unclassified areas are primarily clay soils designated as alluvium,

clay soil complexes, swamps and miscellaneous areas.

Silty clay and clay soils - About
60% of the land area is composed of

fine textured sediment. Principal

soils are Alligator, Dowling,
Sharkey, and Forestdale,
respectively. The Sharkey soils most
frequently occur in the western
counties bordering the Mississippi
River, with 92% of the total acreage
being in Washington, Sharkey, and
Bolivar counties. Alligator soils are
generally found east of Mississippi
Highway 61, and like Dowling and
Forestdale, they are well distributed

throughout the eastern Yazoo-Delta
counties.

Suitability of Soils for Field Crops
An interpretive evaluation of the

relative suitability of soils for prO'

duction of field crops is shown in Ta^

ble 3. The criteria used to evaluate

suitability were physical composi
tion of soils, topographic position.

Internal and surface drainage, and
crop productivity.

The sandy loam soils are general

ly well suited for most field crops,

but moderately rapid water perme
ability through the soil profile

makes them unsuitable for rice. Soy-
bean production on the deep Bosket
sandy loams can be limited some

i,a«

11!

i
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Table 3. Relative suitability of Yazoo-Mississippi Delta soils for production of

field crops.^

Field Crops

Soil G rs in Soy-
C.nttnn Corn ^nrnh 1 irn Oats Wheat Rice

Oct 1 1 u y 1 \jcx 1 1

1

Di 1 n Hpp 436 -|
1 1 1 1 4

Diihhs 446 1 1 1 -j
1 4

1 1 1
1

1
1

1
1

4

Ol 1 1 lUcl 1 1

1

Di I

n

Hpp 435 -]
1 1 1

-| 3
FnrpQtH^ 1 p 425 2 0 2 9c 1

Collins 535 1 1 1 1 1 3
r^nmmprppV_yW 1 1 1 1 1 1d V/ 135 1 1 3
RrittainLJ 1 1 1 1 CI 1 1 1 825 2 3 2 2 2 -|

^ilt\/ flsv/ In^imoiiiy <../iciy i(.^ciiii

Forestdale 424 2 3 2 2 2 1

Di indpp 434 2 1 2

Alligator 314 3 4 2 2 2 1

Comnnprrp 134 1 2 1 1 3

Silty clay

Sharkey 323 3 3 2 2 2 1

Forestdale 423 3 4 2 2 2 2 1

Alligator 313 3 4 2 2 3 3 1

Clay

Unclassified 4 4 3 3 4 4 3

Alligator 312 3 4 2 2 3 3 1

Dowling 212 4 4 3 3 4 4 2

Sharkey 322 3 4 2 1 2 2 1

^Suitability ratings of 1 = well suited; 2 = suited; 3 = poorly suited; and 4 = not
suited, respectively.

;
years by drought stress during the

: late summer; a time when the crop
S . has the greatest moisture require-
lii ment.

The silt loams and silty clay loams

;J
are suited, to well suited for most

1|
field crops. Water losses by infiltra-

\l
tion and percolation increases the ir-

;|
rigatlon costs for rice production on

I" the Dundee, Collins and Commerce
i: silt loams. Rice grows well on these

soils, but a lower suitability rating

It was given because of water perme-
\l ability. Forestdale and Brittain silt

[s^ loams and silty clay loams normally
IV produce shallow rooted crops which

frequently suffer from drought
stress during the summer months.
These soils, including Alligator silty

clay loam, occupy the lower poorly
drained positions, and are
hampered by excess moisture in the

early spring. The soils are poorly
suited for corn, but well suited for

rice, and generally suited for other
field crops (Table 3).

The silty clay and clay soils are

better suited for rice, soybean, and
grain sorghum crops. Cotton and
corn productions are hampered by
the poor physical conditions asso-
ciated with clay, and by the wet na-

9
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ture of these soils. Dowling and the

jnclassified clays are generally sub-

ect to flooding after heavy rains

and, in general, should not be used
or cotton, corn, oats, and wheat
oroduction.

Estimated Crop Yields by Soil Type
An estimate of present average

/ields for the major field crops pro-

juced on Yazoo-Mississippi Delta

ioWs are shown in Table 4. The well,

0 moderately well drained sandy
cam soils have higher yield levels

or cotton, corn, oats, and wheat.

»('ield differences between sandy
cam soil types are somewhat indi-

;ative of their ability to supply mois-

ure for crops through the dry sum-
'ner months.

Soil compaction, slow internal

Jrainage, and shallow topsoil depth
-;iave the greatest influence on yields

)f silt loams and silty clay loams.

Dommerce, Collins, and Dundee
;oils occupy somewhat higher to-

)ographic positions which general-

y allows deeper root systems. The
vommerce soils were judged best

or crops other than rice because
'f their inherent natural fertility

nd high water holding capacity.

The effective rooting depths of

)lants and yields are influenced by
he physical and chemical nature of

he various soils. Current use of

leep tillage practices increases the

ooting depths of plants in the sandy
oams, silt loams, and silty clay

oams. The subsoil plow tends to re-

luce yield differences in these soil

ypes.

Sharl<ey silty clay and clay soils

:re considered more productive
han similar Alligator soils due to

ligher natural fertility, higher or-

lanic matter levels, and better tilth in

he topsoil. Crops on Dowling and

many unclassified soil areas in the

depressions suffer from excess

water in the spring, late planting,

poor plant stands, and/or flooding

prior to harvest. Production is not

economically advisable on these

soils for crops other than rice, soy-

beans or grain sorghum. However,
many of the unclassified acreages
do notfall intothisgroup. Atthetime
the soils were mapped, the unclas-

sified areas were woodland or

covered with water and were not

considered suitable for crop pro-

duction. Many areas have since

been drained and cleared, and are

considered relatively productive.

Summary
Soils of the Yazoo-Mississippi

Delta area were formed from alluvi-

al materials from the Mississippi,

Ohio, and Missouri rivers. Approxi-
mately four million acres of highly

productive soils are present in the 10

all Delta counties and the Delta por-

tion of Tallahatchie County. Ten
percent of the land area is com-
posed of sandy loam soils, 30% of silt

loams and silty clay loams, and 60%
of silty clay and clay soil types.

The Dundee, Forestdale, Alliga-

tor, Dowling, Sharkey, and unclas-

sified acreages make up 80% of the

total land area. These soils are found
on the lower levees, backwater and
depressional soil areas. Dundee and
Dubbs are the major sandy loams,
Dundee and Forestdale the major
silt loams, Forestdale and Dundee
the major silty clay loams, and Alli-

gator, Dowling, and Sharkey the ma-
jor clay soils, respectively.

Most sandy loam and silt loam
soils are suited for production of

most field crops except rice. The
silty clay loams are suited for all

crops, including rice. The silty clays

11
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and clay soils are better suited for

soybeans, grain sorghum and rice.

Estimated average crop yields

vary by soil type, as suggested by

the crop suitability ratings. The
sandy loam soils have high yield

levels for cotton, corn, oats, and
wheat. Soil compaction, slow inter-

nal drainage and shallow-rooting re-

duce the yields of these crops on the

silt loams and silty clay loam soil

types, but this can be partially over-

come by deep tillage.

Sharkey silty clay and clay soils

are considered more productive

than similar Alligator soils. Crops on
the Dowling and many unclassified

soil areas suffer from flooding after

rains, therefore production is not ad-

visable for crops other than rice,

soybeans and grain sorghum.
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