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1. In the late summer of 1934 the Soil Conser-
vation Service began a reconnaissance erosion sur-
vey of the United States. The Soils Subsection of
the Towa Agricultural Experiment Station cooper-
ated in Towa, and the findings are reported in this
bulletin. .

2. In the Towa survey observations were made
on: (1) The factors influencing soil erosion; (2)
the extent and seriousness of erosion in the various
parts of the state, and (3) control measures which
have been found to combat soil erosion successfully.

3. The factors influencing soil erosion in Towa
are: (1) The amount, distribution and intensity
of the rainfall; (2) the topography of the land,
which includes the degree of slope, the length of
the slopes and the total area of the slopes of the
drainageways; (3) the erodibility of the particular
soil type or the summation of the combined physical
and chemical characteristics of the soil which may
allow it to erode; and (4) the soil management
practices and especially the type of vegetative cover.

4. The survey revealed: (1) That only about
13 percent of the total land area of Iowa shows
little or no evidence of erosion; (2) that approxi-
mately a third of the land shows slight sheet ero-
sion, and up to 25 percent of the original surface
soil has been washed away; (3) that more than 14
percent of the land has lost 25 to 50 percent of its
surface soil by erosion and that most of this area
shows occasional to moderate gullying; (4) that
about 31 percent of the land has been seriously
eroded and 50 to 75 percent of the original, fertile,
surface soil has been washed away, and that this
land has also been moderately to excessively gul-
lied; and (5) that about 9 percent of the land has
been severely eroded and has had 75 percent or
more of the original surface soil washed away by
erosion and that there has also been moderate to
excessive gullying in this area.

5. Approximately 30 billion tons of soil have
been estimated to have been washed away from
Jowa land sinece its cultivation was begun by man.
This is equivalent to a loss of more than 137,000
tons of soil per 160-acre farm or approximately
35 percent of the original surface soil. It is obvi-
ous that a much greater percentage of the surface
soil than this has been lost in those areas of the
state where erosion has been ‘most severe.

6. Along with the loss of surface soil there has

Summary

been a tremendous loss of plant nutrients amount-
ing to about 247 tons of nitrogen, 82 tons of phos-
phorus and 2,046 tons of potassium for every 160
acres. On the basis of the present price of com-
mercial fertilizers containing these plant nutrients
this loss would amount to approximately $2,975
per acre of farm land. The capital value of Iowa
farms, thus, is being depleted by erosion—a deple-
tion that is actually far greater in value than the
land’s market price.

7. Erosion is in the incipient stage on much ITowa
land and the evidences of it are not readily recog-
nized. Unless serious consideration is given to pre-
vention there will undoubtedly be a rapid increase
in erosion on this land. In time these areas will
be affected to the same extent as those lands that
are now rapidly approaching ruin.

8. Undoubtedly nature has demonstrated the
ideal method of controlling soil erosion by main-
taining grass on the rolling prairie lands, and grass,
brush and timber on the rougher lands bordering
the streams. This method may well be set up as
an ideal when planning soil management practices
for the best results.

9. To control soil erosion in farm practice it
would be wise to grow non-tilled and pasture crops
at regular and frequent intervals, reforest steep and

" broken areas, and build up the organic matter con-

tent of the soil. To do these things and at the same
time produce the necessary inter-tilled crops, it is
essential: (1) To cultivate the soil properly and
adapt the cultivation practices to the land accord-
ing to the needs for erosion control, in many cases

including contour planting and cultivation of the

crop, terracing and other special cultivation meas-
ures; (2) to follow a well planned crop rotation
adapted to the soil type; (3) to apply limestone to
acid soils so that legume crops may be grown in
the rotation; (4) to plow under crop residues, green
manure crops and farm manure to increase the or-
ganic matter content of the soil which in turn in-
creases its water-absorptive and water-holding ca-
pacity and decreases its erodibility; and (5) to
fertilize soils that are deficient in essential plant
nutrients in order that a greater abundance of vege-
tative cover may be provided which in turn mark-
edly decreases the erosive action of run-off water.
These practices make up the essentials of the Towa
system of soil management.
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Foreword

late summer of 1934, as a part of a national survey made by the Soil Conser-

vation Service of the United States Department of Agriculture.! The survey
was made under the immediate supervision of R. E. Uhland, regional director, and
William DeYoung, chief soils specialist, for the Soil Conservation Service at Bethany,
Mo. The field work was done by M. H. Brown, O. R. Neal, G. W. Musgrave and R. E.
Bennett of the Soil Conservation Service, and A. J. Englehorn and R. H. Walker of
the Towa Agricultural Experiment Station.

THE reconnaissance erosion survey of Iowa reported here was conducted in the

The data and maps showing the extent of erosion classes, slope classes, and depth
of surface soil were prepared by M. H. Brown of the Soil Conservation Service. The
soil area and soil type maps were prepared by B. J. Firkins of the Department of
Agronomy at Iowa State College. The pasture map was furnished by the Iowa State
Planning Board. The census data used in preparing the inter-tilled and non-tilled
crop maps were supplied by the Agricultural Economics Subsection at Iowa State
College. The data concerning methods of erosion control, as obtained at the Soil
Erosion Experiment Stations near Clarinda in Page County, Iowa, and at Bethany,
Mo., were furnished by G. W. Musgrave and R. E: Uhland. The pictures were kindly
furnished by the Soil Conservation Service at Bethany, Mo., and at Shenandoah, Iowa.
Various members of the Soil Conservation Service and of the Department of Agronomy
at Iowa State College have also offered valuable suggestions and criticisms and have
aided materially in this work.

.’I‘o all those who have aided in the completion of the erosion reconnaissance survey
and in the preparation of this bulletin the authors are deeply indebted and take this
opportunity to express appreciation.

1At the time the reconnaissance erosion survey was made the Soil Conservation Service was
known as the Soil Erosion Service, and it was administered under the United States Department
of the Interior. At that time also G. W. Musgrave, superintendent of the Soil Erosion Experi-
ment Stations at Clarinda, Iowa, and Bethany, Mo., was on the staff of the Bureau of Chem-

istry and Soils of the United States Department of Agriculture, and R. E. Bennett was on the
staff of the Iowa Agricultural Experiment Station.

Soil Erosion in lowa

By R. H. WALKER AND P. E. BROWN

‘ X J HEN the first settlers came to Iowa they
found the land covered with a dense vege-
tative growth of native grasses on the open
prairie, and timber, brush and grasses on the more

hilly land bordering the streams. This vegetative
cover held the rain and snow and thus prevented the

loss of water by runoff except during the heaviest"

rains. Furthermore, the precipitation was largely and
rapidly absorbed by the soils because of their unusu-
ally high organic matter content which had been built
up by the accumulation of grass roots and leaves
through the ages. Even when the runoff did occur, the
native vegetation protected the soil from being
washed away. Under these virgin conditions, maxi-
mum protection was afforded the soil against ero-
sion.

As the land was broken out of the native sod and
cultivated, native vegetative cover was destroyed
and soil erosion begun. Nature’s chief defense
against this destructive action was broken down.
Inter-tilled crops such as ecorn were grown, and the
soil was left bare and exposed to erosion during
the spring and early summer months when the rain-
fall is normally high. Steep hillsides that should
have been left in native prairie sod or eropped to
thick-growing hay or grain crops were planted to
corn and other inter-tilled crops which were culti-
vated up and down the slopes. The furrows left
between corn rows served as channels for the col-
lection and runoff of excess rain, and these fre-
quently developed into small gullies during single
rains. In these water channels enormous amounts
of the surface soil were carried away from much
of the rolling land.

As the land was more intensively cropped without
regard to the maintenance of fertility, the organic
matter content gradually decreased, and, as a re-
sult, the water absorptive capacity was reduced.
This increased the runoff water, which carried away
more and more soil, and the soil-cutting and trans-
porting power of the water was inereased. Fur-
thermore, as the land became less and less produc-
tive owing to the loss of the fertile top-soil by
erosion, new land was broken up, and this was gen-
erally the steeper hillsides. It consequently was not
only less valuable for crop production but also sub-

*Project No. 492 of the Iowa Agricultural Experiment Station.

ject to more rapid erosion. Thus the erosion situa-
tion became rapidly worse from year to year.

Because the washing away of the soil occurred
rather slowly at first, it went on practically un-
noticed. Large amounts of fertile surface soil were
washed away before gullies appeared, and even
then little attention was given to them, because
they developed slowly and without much apparent
damage. As time went on, however, erosion in-
creased at an alarming rate and practically ruined
much of the land on many Iowa farms.

Some farmers have sensed the seriousness of ero-
sion and have made an effort to prevent it, but
they have been handicapped because the factors
that promoted erosion and the methods of control
were not clearly understood. Most farmers, how-
ever, have had no idea of the enormous wastage
of fertile surface soil, and they have allowed this
waste to go on unchecked. As a result parts of
many farms are now unfit for growing cultivated
crops, and extensive areas of once fertile land are
fast approaching that condition. Many Iowa farm-
ers are facing the possibility of complete loss of
their land, which is their capital investment. And
there is no possibility of recovering the soil when
it is once lost except by those exceedingly slow
natural processes of soil building that require many
centuries to develop a comparatively thin layer of
surface soil.

To prevent the continuance of erosion it is neces-
sary that there be immediate action by the indi-
vidual farmer, as well as by those governmental
agencies that have been organized to demonstrate
methods for soil conservation.

THE PURPOSE OF THE. RECONNAISSANCE
SOIL EROSION SURVEY IN IOWA

The Soil Conservation Service of the United
States Department of Agriculture was organized
to develop a coordinated attack upon erosion on
agricultural lands in cooperation with farmers.
Some of the first problems of this organization were
to determine: (1) In what areas soil erosion oc-
curs, and (2) the character and seriousness of ero-
sion in the different soils of the country. It was
to solve these problems that the Soil Conservation
Service, in cooperation with the Agricultural Ex-
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periment Station, made a reconnaissance erosion
survey of Iowa, which is reported in this bulletin.

METHODS USED IN MAKING THE EROSION
SURVEY

In making the reconnaissance soil erosion survey
of Iowa, each county was surveyed as a unit. Soil
survey maps were used as base maps for the coun-
ties that had been surveyed, and for counties where
soil survey maps were not available, county en-
gineers’ maps or county highway road maps were
used. Two persons drove from 100 to 150 miles
over selected roads in each county. An attempt
was made to go over each county somewhat sys-
tematically, and when possible to drive at right
angles to the general directions of the streams and
natural drainage in the county. Special attention
was given to those areas in each county that were
most likely to be subject to soil erosion as indi-
cated by the soil and other maps showing the gen-
eral topography and character of the land.

‘While driving over the area observations were
made of: (1) The general topography of the land
in terms of the average degree of slope; (2) the
character of the soils and the extent and serious-
ness of sheet erosion; (3) the character and extent
of gully formation; (4) the general soil manage-
ment practices followed that tend to increase or
control soil erosion. In addition to the actual sur-
vey conducted in the field, the data included in
the state assessors’
reports were stud-
ied to determine

rolling to rolling soils having slopes ranging from 5 to
10 percent; (3) strongly rolling to steep soils with
slopes of 10 to 15 percent; and (4) steep to rough
broken land having slopes over 15 percent.

The various areas of the state were differentiated
on the basis of sheet erosion into the following
groups: (1) Slight sheet erosion with less than 25
percent of the original surface soil washed away ;
(2) moderate sheet erosion, from 25 to 50 percent
of the original surface soil washed away; (3) seri-
ous sheet erosion, with from 50 to 75 percent of the
original surface soil lost by erosion; and (4) severe
sheet erosion with 75 percent or more of the original
surface soil washed away and where in many cases
the subsoil is now being carried away.

Three classes of gullying were recognized, namely :
(1) Occasional to moderate gullying where the size
and frequency of the gullies are not so great that
it is beyond the power of the individual farmer to
combat them successfully; (2) serious gullying where
a particular area is cut up into a large number of
gullies and where their control is a difficult problem
when the soil is cultivated; (3) excessive gullying
where the gullies are so numerous and of such a
character as to make the land unfit for cultivation.

The term sheet erosion refers to the washing away
of the surface soil without gully formation. This
is the most prevalent type of soil erosion on cultivated
lands, and it is the most injurious. Its progress,
although rapid on many soils, is not as noticeable

he acreaces of the Fig. 1. A dense vegetative cover of native grasses on the open prairie, and of
the 3 g timber, brush and grasses on the more hilly land bordering the streams provides
various Crops maximum protection against soil erosion. When these are destroyed nature’s

grown and the per- chief defense against erosion is broken down.

centages of the
land utilized to
produce crops that
tend to promote or
prevent erosion.

From a topo-
graphic standpoint
the various erosion
areas were grouped
as follows: (1)
Comparatively lev-
el to gently wun-
dulating soils hav-
ing slopes ranging
from 0 to 5 per--
cent; (2) gently
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as is gully erosion, and it may proceed practically
unnoticed on many farms. Its effects are revealed
by: (1) Light-colored spots throughout the field, ex-
posing the lighter-colored subsoil; (2) deereased crop
yields resulting from the infertility and drouthiness
of the remaining subsoil; and (3) accentuated diffi-
culties of tillage on most soils because of the more
compact and impervious nature of the subsoil and its
lack of humus or organic matter.

Gully erosion results from the rapid collection of
runoff water in the natural depression where it
has strong soil-cutting and transporting power. The
result is the development of ditches or gullies that,
if left uncontrolled, rapidly develop into very large
gullies or ravines. This type of erosion is the most
noticeable and the type most people think of when
soil erosion is mentioned. On most soils, however,

‘serious gully erosion does not develop until after a

large proportion of the original surface soil has been
carried away by sheet erosion.

The term ‘‘original surface soil’’ as used in this
bulletin refers to the immediate surface layer of soil
which in most soils was uniformly darker in color
and contained more humus or decaying organic mat-
ter than the underlying subsoil. The depth of the
original surface soil varies widely in the different
soil types and also from place to place on individual
soil types. In order to establish a standard against
which the depth of the remaining surface soil in cul-
tivated fields could be compared, the depth of the
original surface soil was determined for each type
by examining the soil in virgin pastures or wood-
lands. Differences in the depth of the surface soil
in cultivated fields and in the virgin areas were used
in estimating the extent of sheet erosion.

RESULTS OF THE RECONNAISSANCE SOIL
EROSION SURVEY

An attempt was made in this reconnaissance ero-
sion survey to make observations on: (1) The factors
influencing soil erosion in Towa; (2) the extent and
seriousness of erosion in the various parts of Iowa;
and (3) the control measures taken to combat soil
erosion sucecessfully. The results of these observa-
tions will be presented and diseussed in the order
named.

FACTORS INFLUENCING SOIL EROSION IN IOWA

It was observed that the character and seriousness
of soil erosion in Iowa are influenced by four prin-
cipal factors as follows: (1) The amount, distribu-
tion amd intensity of the rainfall; (2) the topography

of the land, which would include the degree of slope,
the length of slopes and the total slope area drained
by the individual drainageways; (3) the erodibility
of the particular soil type which may be looked upon
as the summation of the combined physical and chem-
ical characteristics of the soil which may allow it
to erode; (4) the type of soil management practiced
on the soils and especially the vegetative cover.

Influence of Rainfall on Erosion

The total amount of annual precipitation has a
direct relationship to the amount of soil that may be
washed away by erosion. Inasmuch as it is the rain-
fall runoff that carries away the soil in suspension
it is obvious that, under conditions which are similar
in other respects, those regions receiving the most
precipitation annually are potentially subject to the
most soil erosion. Figure 3 shows the normal annual
precipitation for the state. It may be observed that
the least rainfall occurs in the extreme northwestern
part of the state where the annual precipitation is
less than 26 inches. In general, the amount of rain-
fall increases progressively from northwest to south-
east where the annual average is 36 inches (page 9).

The distribution of the rainfall and its intensity
are probably of greater importance in influencing
soil erosion, however, than the total amount of rain-
fall. For example, if a large percentage of the an-
nual precipitation fell as snow which melted slowly,
allowing a large proportion of the water to be ab-
sorbed by the soil, there would not be the danger
of soil erosion that there would if most of the pre-
cipitation fell as rain during the early spring months
when a large proportion of the land is bare and
unprotected. Furthermore, there would be less dan-
ger of erosion if the rainfall were well distributed
throughout the growing season than if it were
largely concentrated in 2 or 3 months. The average
normal distribution of rainfall in Towa is shown in
fig. 4 (page 10). It may be observed that the largest
monthly rainfall is in June, and that considerable pre-
cipitation oceurs during the spring and early summer

.months when the land is being prepared for corn

and later when the corn land is being cultivated.
During these periods when much of the land is bare,
it is subject to washing.

Figure 5 shows the normal distribution of rain-
fall in Towa during June, the wettest month of the
vear. During this period rainfall is most abundant

2The two rainfall maps in figs. 3 and 5 and the data for the
chart in fig. 4 were kindly furnished by Mr. Charles D. Reed
of the United States Department of Agriculture, Weather Bu-
reau and the Iowa Weather and Crop Bureau. They are also
published in Climatological Data, Iowa Section, Vol. XLIII,
No. 1, Jan., 1932.
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in western and southern Iowa where erosion is most
severe (page 10).

Figures 4 and 5 show clearly that the distribution
of rainfall is an important factor in determining
the extent of soil erosion. The intensity of the

- rainfall is likewise important. Experiments have
shown that soils of certain characteristics can ab-
sorb water at definite rates.

The damaging effects of a rainfall of high in-
tensity were observed on April 3, 1934, at the soil
erosion experiment station at Bethany, Mo., where
the soil is similar to a large proportion of the roll-
ing land of southern Iowa. On that day 3.03 inches
of rain fell at an average of 2.36 inches per hour.
On a plot which had grown corn previously and
was bare at the time of the rain, the loss of soil
was 46 tons per acre,
which was nearly as
great as the entire loss
of 56 tons per acre,
caused by the 76 rains
that fell on this same
plot in 1933.

During this intense
rainfall an amount of
water was lost in runoff
from this plot equiva-
lent to 69 percent of the
total rainfall of 1933.
Several instances have
been recorded by the
various weather bureau
stations in Iowa when
intensive rainfalls of 1
to over 2 inches of rain
fell during the period
of an hour, and other intensive rains of shorter and
longer duration. The excessive runoff of water
from the land during rains of this nature is ex-
tremely damaging unless the soil is sufficiently well
covered with vegetation to reduce the soil-carrying
power of the water.

Freezing and thawing also have considerable in-
fluence on soil erosion. When the soil is frozen its
absorptive capacity for rainwater is extremely low.
During the winter and early spring months there
frequently oceurs a warm rain which may thaw
out the soil for a few inches. If a heavy rainfall
occurs at that time, however, much of the water
runs off the land, and because the surface few inches
of soil are not frozen much of it may be carried
away by the runoff water. Excessive sheet erosion

[ Page 8 ]

Fig. 2. A field where extensive sheet erosion has oc-
curred; gullies are rapidly forming.

has been observed, particularly in southern Iowa,
as a result of these conditions.

Influence of Topography on Erosion

It has been assumed generally that topography
is the most important factor influencing erosion and
rainfall runoff. This, however, is not always true.
It has been shown that the character of the vegeta-
tive cover and of the soil itself usually has a
greater influence in determining the amount of ero-
sion. The three factors are intimately related, how-
ever, and each has an important influence on erosion.

In the reconnaissance survey an estimate was
made of the acreage of land in the various slope
classes. The total acreage of land in the various
slope classes is recorded in table 1. The detailed
data for each county
are shown in table 2,
and the location and ex-
tent of the various slope
classes in the state are
shown on the map in fig.
6 (page 11).

Some Iowa soils occur
in areas where the to-
pography is level to
gently undulating and
where the prevailing
slopes are less than 3
percent. The bottom-
land soils, the soils of
the Webster series, and
some of the Muscatine
and Grundy soils may
be classed in this topo-
graphic group. In gen-
eral these soils have not been eroded appreciably, and
the topography undoubtedly has been the principal
factor determining the extent of erosion.

On soils that are characterized by a strongly roll-
ing topography, where the slopes are steeper than
about 3 to 5 percent, other factors may be of greater
importance than the topography in determining the
extent of erosion. Nevertheless the degree of slope
is of considerable importance on these soils. For
example, it has been observed that the density of
the runoff or the amount of soil suspended in the
runoff inecreases very rapidly with an inerease in
the degree of slope of the land. Furthermore, the
density of the runoff, at least on certain soils, in-
creases with the length of slope.

In soil erosion experiments conducted at Colum-

bia and at Bethany, Mo.,’ on the Shelby loam and
the Shelby silt loam, soils which occur extensively
throughout southern Iowa, it was observed that
61 tons of soil were washed away annually when
corn was grown on land having an 8 percent slope.
On a similar soil where the slope is only 3.7 percent
the annual loss was only 20 tons of soil. When the
soil on these two slopes was covered with grass the
loss of soil by erosion was about the same in both
cases.

These results indicate that when there is no cov-
ering of vegetation the slope of the land may be

" the primary factor governing erosion, whereas, the

slope may not be of as much significance when the
land has a good vegetative cover. Inasmuch as a
large percentage of the land of Iowa is bare for a
long period in the spring and early summer while
it is being prepared for corn and until the corn
makes a fairly large growth, the slope of the land
is, under practical conditions, a very important
factor in erosion control. Special precautions and
erosion control methods must be observed in man-
aging soils of rolling to steep topography.

Influence of Soil Erodibility on Erosion

It was observed in this survey that some soils
erode comparatively easily while others under the

$National Resources Board Report, December 1, 1934, p. 165.
U. S. Gov. Printing Office, Washington, D. C

TABLE 1. THE ACREAGE AND PERCENTAGE OF
SOILS OF DIFFERENT SLOPE CLASSES

IN IOWA
i Per-
| Total | centage
Slope Description of | acreage | of total
classes slopes | in Towa |land area
e
Bottom- |
{andsF08toraipereent s —SSIRE g | 2,668,800 7.50
A rtosSepercent ciiitaaae v 2,110,720 5.93
H P to 5ipercent .ol 8y o 10,809,600 30.38
HK 0 to 5 percent with some
L 0o 05 1 o oy 0 e IR | 1,825,280 b:13
K Seto N percent i v - o is 11,728,000 32.96
KN 5 to 10 percent with, some
MRG0 Ih pereent. - . S5 - | 1,261,440 3.55
KR 5 to 10 percent with some |
KNR | 10 to 15 percent and some |
over:15 percenti et 663,680 1.87
NK 10 to 15 percent with some
5 -to 10 percent. - =SEeuia 424,320 | 1.20
N Mo 15 pereent. s S assiett 3,607,040 10.14
NR 10 to 15 percent with some | |
NKR | 5 to 10 percent and some ;
gyersdbpercent Loiiiiol 476,160 1.34
|
Btk Lo daw | 85,575,040 | 100.00
|

= | 7Z] (== [ [ ]
LeSs\‘hl;‘Zb 2628 2830 3032 32-34 _ More than 34

Fig. 3. Normal annual precipitation in inches. State
average, 31.89 inches.

same conditions of rainfall, topography and vegeta-
tion erode very little. This difference in erodibility
of soils is due to the differences in their physical
and chemical characteristics of which there are a
number of more or less importance. The principal
ones are the texture, struecture and organic matter
content.

Soils having coarse textures are more resistant to
erosion because generally they permit rain water
to penetrate more rapidly, thus reducing the amount
of runoff, and also because the individual soil par-
ticles are larger and heavier than those in fine tex-
tured soils, which makes them less easily suspended
and carried away by water.

Soils having practically the same texture may
differ markedly in erodibility, primarily because
they are characteristically different in structure, or
arrangement of the soil particles. Some soils, such
as the Marshall silt loam, have a mellow, friable
and open-structured surface and subsoil which per-
mits rapid penetration of rain water. This condi-
tion tends to decrease the amount of runoff and
hence erosion. In other soils, such as the Shelby
loam of southern Iowa, which have more compact
subsoils and are comparatively impervious to the
entrance of water, the amount that may penetrate
in a given period of time is limited and the amount
of runoff water is increased. ;

The principal character which affects the erodi-
bility of the soil seems to be the aggregation of the
soil particles. Those soils having a characteristic
granular or crumb-like structure, where the indi-
vidual soil particles are naturally gathered together
to form larger groups which act as a unit physically,
appear to be much more resistant to erosion than
soils where the individual particles are not aggre-
cated. The Marshall silt loam of western Iowa and
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Fig. 4. Distribution of average normal monthly rain-
fall in Iowa.

the Tama silt loam of east-central Iowa are examples
of soils whose structure has probably had some in-
fluence on their degree of erosion. In many respects
these two soils appear to be similar, for they exhibit
much the same topographic features and are simi-
lar in color. The Marshall silt loam, in general,
however, has been eroded to a much greater extent
than the Tama silt loam. Although the more in-
tensive eropping to corn on the Marshall silt loam
has been one of the major factors in bringing about
this difference in erosion, the difference in erodi-
bility presumably has also had some influence.

The organic matter content of soils is directly
related to soil erodibility. Soils containing com-
paratively large amounts of organic matter have
a mellow and friable structure which allows rapid
penetration of rain water. Furthermore, organic
matter acts much like a sponge in absorbing the
rain water, thus increasing the absorptive capacity
of the soil. These characteristics decrease the runoff
water and hence the amount of soil erosion. TUn-
doubtedly the high organic matter content of most
Towa soils limited the erosion which occurred during
the early periods of their cultivation. As the organic
matter content of soils is depleted through the con-
tinuous growing of inter-tilled crops and by im-
proper soil management practices, however, the re-
sistance of the soil to erosion is lessened.

These factors are all more or less intimately re-
lated, and it is the summation of their varied and
combined effects on the soil that determines its
erodibility, which, in turn, is of considerable im-
portance in determining the extent to which it will
erode under specific conditions of rainfall and soil
and crop management. The characteristics of the
individual soils will be discussed later in the see-
tion of this report dealing with the extent and seri-
ousness of erosion in the various parts of ITowa.

[ Page 10 ]

Influence of Soil Management and Vegetative Cover

on Erosion

One of the most important factors influencing
soil erosion is the type of soil management and the
cropping systems practiced. The importance of a
vegetative cover of a thick-growing crop to prevent
erosion cannot be over-emphasized. On the other
hand, the frequent or continuous growing of inter-
tilled crops on rolling to steep land greatly increases
erosion, and it is this practice that has been most
responsible for the loss of much of Iowa’s fertile
surface soil.

A striking example of the effects of the vegeta-
tive cover in controlling or preventing erosion is
shown by the Clinton, Lindley and Shelby soils of
southern Iowa. In areas where the original forest
cover on these soils has been left intact there has
been only a limited amount of erosion, and gullies
have not developed. But in areas where the timber
has been removed and the land has been subjected
to intensive cropping on slopes of 5 percent or more,
there has been severe erosion and gullies have
formed at a tremendous rate. Another example is
shown by the Fayette silt loam in northeastern Iowa.
This soil has practically the same topography as
the Clinton silt loam, and it is probably almost as
erodible, but owing to the type of management gen-
erally followed and to the attention given to ero-
sion control by the farmers of that area, it has
been fairly well protected from the serious erosion
that might have occurred. Much of the Clinton silt
loam, on the other hand, has been rather badly
eroded. Of far greater significance, however, is the
fact that some farms on any soil type are much
more badly eroded than neighboring ones where

O = 2] ==
Less than 40 _40-4.5 4.5-5.0 More than 5.0

Fig. 5. June normal precipitation; average 4.58 inches.
June is usually Iowa’s wettest month.
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TABLE 2. TOTAL ACREAGE BY COUNTIES OF THE DIFFERENT SLOPE CLASSES
‘ 5 to 10% |10 to 15%
Bottom- 0 to 5% | 5 to 10% with some 10 to 15% | ‘with some .
lands Uplands with some| with some 10 to 15% with some, 5 to 10%  Total
County 0to3% | 0to3% | 0to5% | 5to10% | 5 to 10% |10 to 15%  and some | 5 to 10% 10 to 15%  and some | acreage

} ‘ ‘, | | over 15% | | over 15% |
P 0 0 39,040 0 309,760 0| 0 0| 17,920 | 0 366720
Adniig, . . 11,520 0 0 ‘ 0 192,000 0 0 0 69,190 ‘ 0| 203280
Allamakee___—_________ 32,000 0 0 0 45,440 0| 0 0| 831,520 0 408,960
Appancosel - 2E T 38,400 0 42,240 0 196,480 0 | 0 0 51,200 0| §2§,5%U
Andabon: =t = CE TN 8,960 0 0 0 211,200 0 0 ] 63,360 0 283,520
Bentionts tr S iy 2,560 0 210,560 128,000 92,160 5120 0 0 17,280 | 0 455680
Black Hawk___________ 80,640 0| 129,280 | 151,680 0 0 0 0 0 0 361,600
BoQIp I et 0 37,760 | 211,200 30,720 15,360 0 0 0 0 69,120 364,160
Bremer____ 36,480 0 182,400 0 | 58,880 0 | 0 0 0 0 217,760
Buchanan. ... 0 0 349440 13,440 0 0 0 0 0 0 ’ 362,880
Buena Vista___________ 0 0 294400 0| 42240 0 0| 28800 0 0 \ 365,440
Bufilapas: it paati 61,440 0| 216960 | 47,360 | 43,520 0| 0 0 0 0 869280
Gilheun - e o 218,320 111360 3,840 ‘ 0 0 0 0 0 0 363,520
Garrolls’ = ShEER 7,680 0 144,000 0 195,200 0 | 0 0 - 18,560 0 365440
Caee.=. 16,000 0 0 0 325760 0 0 0 19,200 | 0 360,960
Cedar.___zs- S RiNSe ooF 5,760 | 0 160,640 0| 170,240 0 | 0 | 0 28,160 | 0 364,800
Cerro Gordo sy 13,440 | 4,480 320,000 24,960 | 0 0 0 0 0 0 362,880
Cherokee= s Ta Salins 0 0 0 107,520 | 170,880 0 0| 8332 0 0| 366,720
Chickasaw. : .z Teetsios 0 0 296,320 0| 21,760 0 0 \ 0 0 | 0 318,080
Clarke; . tiaas 0 0 57,600 0 211,840 0 0/ 0 4,480 0 | 273,920

| ‘ 1 ‘
;5 RIS e 64,000 69,760 = 188,300 4,480 0 0 0 3328 0 0 360320
Clayton: 7 -oEs -t cu i 3,200 0 16,000 0 151,680 64,000 - 250,240 2,560 0| 0 487,680
Clinton: =-=C 0. =i 67,200 0 211,200 0| 84,480 o 520 0 0 51,840 | 0 442,240
Crawford: - it st 16,000 0 0 0 201600 0 0 240,000 0 457,600
Dallsacs Tettoe " 4480 0 204160 0| 143360 0 | 0 0' 1408 10880 376,960
Dayia s A et 13,440 0 20,480 0 209920 35,840 | 0 0 40,960 | 0 320,640
Decatur________________ 21,760 0| 435% 0 231040 0 0 0 44800 0 BLIA
Delaware________._____ 11,520 0 195840 | 18560 i 60,160 0 16640 12,160 4480 46080 | 365440
Dés MoinegaeSehe i 39,680 1,920 | 94,720 | 0| 0 125,440 | 0 0 0| 0 ‘ 261,760
Dickingon= SeEREE T EF 93,680 | 35200 | 97,280 ‘ 84,480 | 0 0 0 0 0| 0 240640

| | | | | |
Dubuque 14,080 | 0 0 1,280 ‘ 134,400 0 160,000 0 74,880 0 384,640
Emmet____ 3200 | 55680 50,520 | 133,120 | 0 0 0 0 0 I 0 251,520
Hayette = i o ke 0 302,080 0| 10240 103,040 48,000 0 0| 0 463360
1L oo KSR s ogass . 26,240 | 76,800 | 177,920 0| 35,840 0 0 0 0| 0 316,800
Brankiin. oo 0| 80080 | 339,840 0 | 0 0 0 0 0 | 0 369,920
Eitemont- == - 7 ot 135,040 0 0 | 0 120,320 0 | 0 0 69,120 | 0 324,480
T TS 7,040 0| 280,320 58240 | 31,760 0| 0 0 0 0 367,360
Enpndyset e o e 0 0 184320 136,320 0 0| 0 0 | 0| 0 320,640
Gibhmes s = " 5,760 0| 49280 | 0 192,640 0 0 0| 133120 0 380,800
liien = 0 169,600 } 181,760 | 13,440 0 0 0 0 0 0 | 364,800

|
: | | |

35 T uhs 1) i e 41,600 45,440 157,440 | 120,320 0 0 0 0 0/ 0 364,800
531 7 SRR - e 00 0 76,160 ‘ 227,840 | 0 60,160 0 . 0 0 il 0 364,160
BIATTISONS o~ s 152,320 0| 0 0 0 0 0 0 157,440 | 132,480 449,240
TlenTyeedsasts y-m T 14,080 23680 96640 | 0 0| 138880 0| 0| 0 0 | 273.280
Howard So st o0 - = 0 0| 271,360 0 12,160 16,000 | 0 j 0| 0| 0| 299,520
Hnmholat o = e 36,480 | 179,200 60,160 | 0 0 0| 0 0 0| 0 275840
5 | o e i 0 0 0 0 209,280 0 0! 0 65,920 | 0 275,200

TloWHEE ettt e - | 60,300 0 5,120 0 81,920 7,680 0 0] 217,600 | 0| 373,120
Jachisonitaiemecs -« - 25,600 0 2,560 0 29,440 43,520 0 0 303,360 0 | 404,480
SHSpeET - . T 44,800 0| 0 0 422,400 0 0 0| 0 0| 467,200
SRELERRON o _ . Uk 4,480 0 ( 95,360 0 162,560 13,440 0 0 0 0| 275,840
BOEnson. - . : o Tiee 56,320 0| 72,320 0 67,840 0 01 0 193,920 0| 390,400
SEOnCREeT - o o DT R 6,400 0 180,480 14,080 0 0 0 0| 163,200 0 364,160
REORIE: oo S 27,520 0 48,000 0 294,400 0 0 0 0 0 369,920
Rossuth Lo - SoiSets 8,960 124,800 [ 488,960 0 0 0 0 0 0 0 622,720
7R S e, E 51,840 0 80,000 0 182,400 0 0 0 12,300 0 327,040
Bt ooyt R 1,920 G| 297,600 0 28,800 0 0 0| 125440 0 453,760
TORIEA: = ma o me 112,640 0| 71,680 0 60,160 0 0 0 8,960 0 253,440
TUGASE: 2 ey et O 0 0 15,360 16,000 234,880 0 0 0 10,240 0 276,480
Tyont-- 3 S¥ g 9,600 0 135040 0 193,920 33,920 0! 0 0 0 372,480
MadisonsdoraS Sub'i 5 0 0 0 0 261,760 0 0 98,560 0 0 360,320
Mahaska:-2s2 oo o 98,800 0 29,440 0| 280,320 24,960 0 0 0 0 363,520
Mansione = Suea o8 35,840 0 12,160 14,720 297,600 0 0 0| 0 0 | 360,320
Marshall Tmsruweer 8 28,160 1,280 | 72,960 98,560 137,600 27,520 0 0 0 0 366,080
T T T e e o 77,440 0 0 0 152,960 0| 0 0 49,920 0 | 280,320
Vit Chell = —Casr e i 2,560 48,000 | 209,280 0 36,480 0 0 0 0 0| 296,320
MoneRas: ~3 S TR 228,480 | 0 | 0 0 8,320 0 0 0 77,440 124,800 | 439,040
R TRy 0 0 52,480 0! 144000 73,600 0 0 6,400 0 276480

AMnfeomery T how o 53,120 | 0! 0 0 218,240 0 0 0 0 0| 271,360 |

Museapine.-.o:--..-..: 96,000 | 0 67,200 0 77,440 0 0 0 35,840 0 276,480 |

Ao Loali s s 5,120 7,680 180,480 | 151,040 0 0 0! 19840 0 0 364,160 l
L e 1280 | 12160 2331600 | 5760 0 0 0 0 0 0 252,800
Pagddto i s 47,360 | 0 0 0| 272,640 0 0 19,840 | 0 0 339,840

LalopAline Tiey o 35,200 129,920 183,680 | 10,240 | 0 0 0 0 0 0 359,040 |
Rlymouthe e st 19,200 0 35840 | 305,920 58,240 0 0| 128,640 | 0 537,840
Pocahontas____________ 5,760 245,120 117,760 0 | 0 0 0 0 0| 0 368,640
ROl s e 76,160 96,000 24,320 0= 104720 0| 0 0 0| 1,280 | 372,480
Pottawgdttamle ________ 92,160 | 0 0 355,200 0 0 0 155,520 | 0 602,880
Poweshiek: = =i oo 0 0 26880 0 272,640 1,920 0 0 69,760 ‘ 0 371,200

Ringgold 0 0 43,520 0 ; 0 | 0 0] 1,280 | 0| 345,600 |

0 0 190,080 0 160,000 0 0 0| 17,280 | 0 367,360 |

36,480 0 115,200 0 72,960 0 0 0 62,720 \ 0 287,360 l

22,400 0 0 0 280,960 0 | 0 0| 73,600 0 | 376,960 |
26,880 0 150400 | 113280 | 183,040 12,800 0 0 0 0 486,400
28,800 | 113280 = 97,280 6,400 | 117,120 0 | 0 0 0 0 362880

26,880 0| 0 128,000 133,760 172,160 | 0 0 0 0| 460,800 :

3,840 0 0 0| 286,720 0| 0 51,200 | 0 0| 341,760 ;

) 0 0 | 42,880 0 184,960 0| 0 0 45,440 " 0 273,280 ‘

NansBuren: “ 2 ie R 36,480 0 55,680 0 97,920 113,920 | 0| 0| 1,280 0 305,280 !

Wapelle S e tnes 28,800 | 0 51,840 0 43,520 91,520 | 0 0 58,240 0 ‘ 273,920 e

oot AR e 17,920 0 17,280 0 272,000 0 0 57,600 \ 0 0| 364,800 ‘
Washington___._______. 32,000 0| 118,400 0 202,880 0 0 0 ' 4,480 0 | 357,760
Waynese - i b 0 0 106,240 0 220,300 0 0 0 8,320 0 335,360
INEDStEIES ta e S 0 74,240 | 300,160 0 0 0 0 0 0 82,560 456,960
Winnebago- =i - 5. " 8,960 0155320 94,080 0 0 0 0 0 0 255,360
‘Winneshiek____________ 0 0 ¥ 0 154,240 0 188,800 0 0 0 439,040
Woodbury _____________ 124,160 0 0 0 80,000 70,400 0 12,160 257,280 8,960 552,960

Wort U e e S he s 1,920 76,800 147,840 28,800 0 0 0 0 0 0 255.360 ;

WMght _________________ 14,080 127,360 = 195,840 30,720 0 0 0 0 0 0 | 368,000 /
Tolaltg. 2,668,800 | 2,110,720 = 10,809,600 | 1825280 | 11,728,000 | 1.261,440 663,680 424,320 | 3,607,040 \ 476,160 ‘ 35.575,040




proper soil management practices have prevented
erosion,

The system of soil management and vegetative
cover is the factor influencing erosion that can be
controlled by the farmer. Nothing can be done
to modify the rainfall nor the general topography
of the land; little can be done to modify the erodi-
bility of the soil and that only through the soil
management practices adopted. A more complete
consideration of the influence of this factor will
be given in another section of this bulletin, which
deals with the methods used for the successful con-
trol of erosion.

EXTENT AND SERIOUSNESS OF SOIL EROSION
IN IOWA

The results obtained in the reconnaissance ero-
sion survey of Iowa have been summarized and are
presented in table 3. These data reveal thé im-
portant facts: (1) That only about 13 percent of
the total land of the state shows little or no erosion;
(2) that approximately a third of the land shows
slight sheet erosion and that up to 25 percent of the
original surface soil has been washed away; (3)
that over 14 percent of the land has lost from 25
to 50 percent of its surface soil by erosion, and
that most of this area shows occasional to moderate
gullying; (4) that about 31 percent of the land
has been seriously eroded, and 50 to 75 percent of
the original fertile surface soil washed away; that
this land has also been moderately to excessively
gullied; and (5) that about 9 percent of the land
of Towa has been severely eroded, having lost 75
percent or more of the original surface soil; that
there has also been moderate to excessive gullying
in this area.

The results of this survey are presented in greater
detail in table 4 (page 16) where the total acreage of
the different classes of erosion is given for each
county. The map in fig. 7 shows in detail the location
and extent of the various classes of soil erosion within
the state.

In order to show the erosion picture more broadly
and in less detail, certain classes of erosion have
been combined, and these are shown on the colored
map in the pocket attached to the inside back cover
of this bulletin. In preparing this general map the
areas of upland soil showing little or no sheet ero-
sion and slight sheet erosion have been grouped to-
gether and are shown in gray. Practically all of
the large area of drift soils in north central Iowa,
and the comparatively flat Musecatine soils of south-
eastern Towa are included in this class.

[ Page 14 ]

In interpreting the colored map one should not
draw the conclusion that the soils of these areas
are not subject to erosion, nor that there is no
erosion occurring in them. The data of table 4
and the map in fig. 7 show that although these are
the areas in which there has been the least erosion
in the state, they contain considerable acreages of
land that have been affected materially by sheet
erosion, although gully erosion has not developed
extensively. Sheet erosion on the steeper slopes
is very noticeable on bare land after a period of
intensive rainfall. A more detailed discussion of
erosion in these areas is given later.

In a similar manner the areas indicated in table
4 as showing moderate and serious sheet erosion
were grouped into a single class on the colored map.
The areas showing severe sheet erosion on the map
are practically the same as those indicated by the
data of table 4.

On the basis of the data of table 4 and a knowl-
edge of the depth of the original surface soils, es-
timates have been made of the depth of the surface

TABLE 3. TOTAL AND PERCENTAGE ACREAGE IN
10 EROSION CLASSES OF IOWA SOIL

Per-
Total | centage
Erosion Description acreage | of total
class in Towa |land area
Bottom-| River bottom land not |
land | eroded but subject to over-| 1
flow from adjoining up- }
e T 2,668,800 7.50
00 Level to flat upland with‘ ‘
little or no erosion________ | 2,125,440 | 5.97
10 | Slight sheet erosion with | |
practically no gully forma- | ‘
i SRR TR I WA T 111,336,320 31.87
17 | Slight sheet erosion with| i
| occasional to moderate 1
paniivine B Ce i et o 456,320‘ 1.28
20 | Moderate sheet erosion ‘
with practically no gully- ‘
Lt b A R 1,115,520 | 3.14
27 Moderate sheet erosion | ‘
| with occasional to mod- |
erate gullying ...l wsis | 3,602,560 10.13
37 Serious sheet erosion with |
occasional to moderate | ‘
gullying ‘ 8,819,200 |  24.79
38 | Serious sheet erosion with |
| serious to excessive gully-|
Fimgee - s UG ERA ia | 2,245,120 6.31
47 | Severe sheet erosion with
| occasional to moderate gul- i
Elving o TR N G 218’24(” 0.61
48 Severe sheet erosion with |
| serious to excessive gully- ‘-
b s SR AL SR j 2,987,520 8.40
L RN 135,575,040 100.00
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TABLE 4.

TOTAL ACREAGE BY COUNTIES OF THE DIFFERENT CLASSES OF SOIL EROSION

l Slight | Slight | Moderate Moderate | Serious | Serious Severe Severe |
sheet | sheet ero-| sheet | sheet ero-|sheet ero-| sheet |sheet ero-| sheet

Bottom- | Upland ’ erosion; sion; ocea- erosion; sion; occa-sion; occa- erosion; |sion; occa- erosion; | Total
land with| with | praecti- @ sional to practi- | sional to | sional to |serious to sional to }senous_ to acreage of

little or no little orno cally no moderate cally no moderate | moderate | excessive moderate excessive land in

County erosion | erosion | gullying | gullying | gullying gullying | gullying | gullying | gullying | gullying i county

00 ‘ 10 by } 20 27 37 38 3 47 | 48
| | [

Alinfeosinc, . naie s 0! 0 0 0 0 87,040 | 208,640 | 20480 0 50,560 366,720
Adams______ 11,520 | 0| 0 0 0 9,600 56,960 119,680 0 75,520 273,280
Allamakee 32,000 | 0 | 0 0 | 0 278,400 98,560 0 0 0 408,960
Appanoose._ .. 5% 38,400 | 0| 0 12,800 0 56,960 135,040 53,120 0 32,000 328,320
Andubpnr—~¥r- S 8,960 0 =n 0 0 0 5,760 150,400 50,560 0 67,840 283,520
Tanlam > T 2,560 | 0 182400 0 177,920 45,440 47,360 0 0 0 455,680
Black Hawk . =% = 80,640 | 0 280, 0| 0 0 0 0 0 0 361,600
Boonee /el E s 0 1,920 | 277,760 0 0 84,480 0 0 0 0 364,160
Bremppa== it 36,480 0 183,040 0| 58240 | 0 0 0 0 0 277,760
Buchanan— e ie 0 0| 324,480 0 ‘ 0 38,400 0 0/ 0 0 362,880
Bueng#Vistas &0 saohs 0 0 336,640 0 | 0 0 0 28,800 0 0 365,440
Buipler: = i 0SS 61,440 0 261,760 0 ‘ 46,080 | 0 0 0 0 0 369,280
Cillhoui. . ol spieas 0| 248320 | 115,200 | 0 0 0 0 0 0 0 363,520
Garvoll: . s e 7,680 0 143,360 | 0| 0 | 3,840 210,560 0 0 0| 365,440
Cass._. = - ua 16,000 0 0 0 0| 10,880 297,600 17,920 0 18,560 360,960
Cedar ;3 > i i 5,760 0| 118,400 | 0 | 39,680 | 54,400 146,560 0 0 0 364,800
Cerro .Gordo 2l is v 13,440 4,480 | 320,000 | 0 | 24,960 | 0 0 0 0| 362,880
Cherokee. - - = & S8 (1] 0 104,960 | 97,280 0 76,160 0 88,320 0 0 | 366,720
Chickasaw. = 222 == 0 0| 296,320 | 0 21,760 0 0 0 0 0| 318,080
Clarke: - ¥~ el ¥ 0 0| 0 0 0 53,120 14,720 | 183,680 0 0| 273920
Clays s 64,000 69,760 184,960 ‘ 0 1,920 0 0 39,680 0 0 360,320
Clayton:. .-t T 3,200 0 - 18560 | 0 0 34,560 | 312,960 0| 118400 0 487,680
Glintont: _(SE e 67,200 0| 199,680 | 0| 32,640 0 142,720 0 0 0 442,240
Crawford... .o i 16,000 0 0 0| 0 201,600 0 0 240,000 | 457,600
Dallas: - asgasr s 4,480 0 195840 0 0 147,200 0 | 29,440 0 | 376,960
Pigvlisearere- TS T 13,440 0| 0 0 ‘ 0 69,120 32,640 132,480 0 72,960 320,640
Deestur- o5 L. 21,760 0 0 5,120 | 0 38400 0| 51840 0| 224000 341120
Délawaress=a? =" " 11,520 0 192,000 0 | 72,320 12,800 76,800 0 0 0 365,440
Des:Mgines: s =0 39,680 | 1,920 97,280 0 0 0 112,000 10,880 0 0 261,760
Dickinson______________ 23,680 . 85200 | 181760 0 0 0 0 0 0 0 240,640
Dibpguetsa vt - sty 14,080 | 0 9,600 0 120,960 144,000 96,000 0 0 0 384,640
Emmeprets Rt el i 3,200 | 55,680 154,240 0 38,400 0 0 0 0 0 | 251.520
Fayelfes ot o 0 0 313,600 0 0 0 149,760 0 0 0 | 463.360
Hloydeo- Stet i = & 26,240 76,800 177,920 0 35,840 0 0 0 0 0 316,800
Franklin: 05 O 0| 30,080 | 339,840 0| 0 0 0 0 0 0|  369.920
Fremont el siot o 135,040 | 0 0 0 | 0 0 73,600 0 23,680 92,160 | 324,480
GIeene l: =it aee 7,040 0 279,680 0 0 80,640 0 0 0 0|  367.360
Grundy-- 22T e SEREER 0 0 320,640 0 0 0 0 0 0 | 320.640
GOthrie - _CeheseeEes 5,760 0 49,280 0 0 113,280 182,400 30,080 0 0 380.800
Hamilton . __ crfiesi 0 169,600 195,200 0 0 0 0 0 0 364,800
filncock ..o i 41,600 45,440 156,800 0 120,960 0 0 0 0 0 264.200
I R 0 76,160 227,840 0 0 0 60.160 0 0 0 364.160
ERTRon: 152,320 0 0 0 0 0 1.920 0 0 288.000 449 940
T R 14,080 23,680 98,560 0 0 12,800 90.240 33.920 0 n 972,990
HONFRNRIE— . 0 0 270,080 | 0 0| 0 99,440 0 0 0 909 590
Humbelsdie=sete. __ 36,480 175,360 64,000 | 0| 0 0 0 0! 0 0 275.240

Ida % . 0 0| 0 28800 | 0/ 0 179,840 13,440 | 0] 53120 | 275200
Towax @ it 60,800 0| 16,000 | 0| 64,640 8,960 192,000 30,720 | 0 0 3181
JackBome ot 25,600 | 0 3200 0 4480 44,160 | 806,560 0 20480 0 404480
ST e e e 44,800 | 0 16,000 0| 0 157,440 | 248,960 0 0 0 467,200
N 4,480 0 8960 85,760 | 0 0] 163,200 13,440 0 0 275,840
s R B 56,320 | 0 ‘ 117,760 0 0 22,400 | 193,920 | 0 ‘ 0 0 390,400
fonemes . & THUER 6,400 0| 137,600 0| 15360 37,120 | 164,680 0 0 0 364,160
BORIK.. s 27,520 | 0| 30720 190 0 106880 | 202,880 | 0 0 0| 369,920
Kossuh. Lt numets 8,960 124,800 | 483,960 0 0 0 0 | 0 0 0| 622,720
Bt R SRR 51,840 ‘ 24,960 | 0| 55040 | 0 0| 165,760 29,440 | 0 0 327,040
Rdnn i o e 1,920 | 0 258560 | 0 382640 19,840 | 140,800 0! 0 0 453,760
TOISAL - iR S a 112,640 | 0 70,400 | 0 0 6,400 64,000 | 0 0 0| 253440
TueAS: . & e 0 0 0! 5,760 0 33,920 | 154,240 9,600 | 0 72,960 | 276,40
Tiyons e i Fes 9,600 0 131,200 3,840 0 193,920 0 0 0 33,920 372,480
Madifian:wels vy 0 0 0 0 0 78,080 9,600 255,360 0 17,280 860,320
Mahagkas st S ot 28,800 | 0 382,640 | 0 0 82,560 172,160 37,760 | 0 9,600 | 363,520
MBTION:. o - et 35,840 | 0| 12160 | 4,480 0 24,320 | 256,000 27,520 | 0 0 360,320
Marshall _______________ 28:16() ‘ 13280 | 153,m [ 0 | 9,600 ‘ 13&y880 34,5&) ! 0 | 0 0 3%,0&)
TR S R 77,440 0 0 0 0 5120 | 145280 | 0 0 52,480 280,320
MITahell 00w Sihs Bl v 2,560 { 48,000 245,760 | Q| 0 0 0 0| 0 296,320
Monona.: =t = SRk 228,480 0 0 [ 0 | 0 0 8,320 | 0 | 0 202,240 439,040
Mabe = 0 0 5120 5840 0 5120 0 214400 0 0 276480
Montgomery____..____. 53,120 | 0 0| 0| 0| 12,160 163,840 | 42,240 ‘ 0 0 271,360
Miliseatine o L0l 96,000 0 90,240 0 | 0 62720 21,520 | 0 i 0 0, 276,480
e = 5120 7,680 301,440 0 0 28800 0 21,120 0 0 364,160
Becapias > et - - 1,280 | 14,720 231,680 | 0 5,120 0 0| 0| 0 0 252,800
o i N R 47,360 | 0 0 5120 | 230400 @ 31,360 | 0 25,600 339,840
Palo - Alhg e 35200 129,920 183,680 | 0 10,240 0 0 0| 0 0 359,040
Plymonths s ae et o 19,200 | 35,840 0 0 144,000 156,800 0 0 192,000 547,840
Pocahontas____________ 5,7 245,120 117,760 0 | 0 0 0 0 0 0 368,640
Polk.  iotosn e 76,160 96,000 24,320 0 0 163,840 3,840 8,320 | 0 0 372,480
Pottawattamie________| 92,160 0 0 0| 0 0 351,360 0 0 159,360 | 602,880
Poweshiek. 52T i 0 0 | 16,000 5,120 0 17,280 332,800 0 0 | 0 | 371,200
Ringgold— -~ 0 0 0 0 0| 69,760 0 21,760 | 0 254080 345600
| | | | |
Batae b i [ 0 192,000 39,680 | 0 0| 115840 | 0 0 19840 | 367,360
HL AR il 36,480 0| 111,360 0 0 28160 | 111,360 0 0 0 9287360
Shelby. 24 2o ianss o ,400 0| 0 0 0 12,160 278,280 | 0 | 0 69,120 376,960
S RN e 26,380 0 248320 0 0 154,880 43,520 | 0 0 12,800 486,400
SOt St S0 28,800 140,160 142,080 0 0| 51840 0 0 0 0 362,880
R e e e e 26,880 0 123,520 0 83,840 = 35840 190,720 | 0! 0 0 460,800
iRglor L ie Ewiv L 3,840 0 0| 7,040 0 67,840 0 197,120 | 0 920 341,760
Epignoteie ol 0 0 0| 0 0 39,630 71,040 31,360 | 0 131,200 | 273,280
RianiBurens. - w.oss 36,480 | 0 0 51,840 | 0 23,040 71,880 122,240 | 0 0 305,280
AN RS R 28,800 0 54,400 0 0 0 48,000 83,200 | 0 59,520 273,920
T AR 17,920 0 18,560 0 0 19200 | 188,800 = 119,040 0 1,280 364,800
Washington___________ 32,000 0 113,280 0 0| 5,760 194,560 | 0 12,160 0 357,760
e 0 0 0 0 0 102400 97,280 28,160 0 107,520 335,360
T R R R 1 0 74,240 300,160 0 0| 82560 0 0 0 0 456,960
Winnehaeos 2 Y 8,960 0 196,480 0 49,920 0 0 0 0 0 255,360
Winneshiek ___________ 0 0 78720 0 0 38400 | 321,920 0 0 0| 439040
Woodbury == S =iea. 124,160 0 0 0 0 14,720 90,240 | 16,640 43,520 263,680 552.960
WoOrth-= . e et 1,920 76,800 159,360 0 17,280 0 0| 0 0 0 255,360
Wright o 2 o8 14,080 127,360 195,840 0 30,720 0 0 0 0 0 368,000
Total __________ 2,668800 = 2125440 11,336,320 456,320 | 1,115520 3,602,560 | 8819200 2245120 218240 2,987,520 | 35,575,040
1] ) i | e y




soil present in the various parts of the state. A
summary of these data giving the acreage of land
with different depths of surface soils is shown in

table 5, and the detailed data by counties are given °

in table 6 (page 20). The location and extent of the
soils of different depths are shown on the map in fig. 8.

The data presented in the various tables, and
illustrated in the maps, show definitely that there
has been an enormous loss of the fertile surface
soil over large areas. The loss of soil has been
so great that much of the land has only a very thin
cover of fertile top soil remaining, and on many
acres only the less fertile subsoil remains. On small
areas on many farms the land has been so com-
pletely dissected by gullies that it can no longer
be cultivated, and an enormous amount of land has
been gullied to the extent that it is now difficult
to cultivate with the common farm machinery.. Fur-
thermore, erosion is in the incipient stage on much
of the land in the state where the evidences are
not so readily recognized at present. Unless seri-
ous consideration is given to the prevention of ero-
sion on these lands, it will undoubtedly rapidly in-
crease, and in time this land will be affected to the
same extent as those lands that are now nearly
ruined.

In summarizing the data as a whole, it has been
estimated that approximately 30 billion tons of soil
have been washed away from Iowa land since its
cultivation was begun. This is equivalent to a loss
of approximately 35 percent of the original surface
soil on the average Iowa farm. It is obvious, how-
ever, that a much greater percentage of the surface
soil than this has been lost in areas where erosion
has been most severe.

‘With this loss of surface soil there has been a
tremendous loss of plant nutrients. It is estimated

TABLE 5. THE TOTAL AND PERCENTAGE ACREAGES
OF SOILS OF DIFFERENT DEPTHS

IN IOWA
Total Percentagé
acreage in of total
Depth of surface soil Iowa land area
Bottomland of variable depth_._| 2,668,800 7.50
Soils with surface 12 inches deep
QR daunaNEs .o OSSR S B 3,061,120 8.60
Soils with surface 8 to 12 inches
deep 2. 2 Lot 12,212,480 34.33
Soils with surface 4 to 8 inches
CReRpir s ) e 14,566,400 40.95
Soils with surface 4 inches or
JessMndaptl) s e e | 8,066,240 8.62
SOV T Ny . S 35,575,040 100.00

[ Page 18 ]

that about 55 million tons of nitrogen, 18 million
tons of phosphorus and 455 million tons of potassium
have been carried away from the farms of Iowa by
erosion. This is equivalent to a loss of about 247
tons of nitrogen, 82 tons of phosphorus and 2,046
tons of potassium for the average size Iowa farm
of 160 acres. On the basis of the present price of
commercial fertilizers containing these plant nutri-
ents this loss would amount to a little less than
$3,000 per acre of land. Although this appears to
be more than the land is worth, it emphasizes the
fact that the capital value of Towa farms is being
depleted by erosion, and that this depletion is ac-
tually far greater than the market value of the
land. This vast loss in eapital stock to Iowa agri-
culture emphasizes further the need for immediate
and concerted action to control soil erosion

EROSION IN THE VARIOUS SOIL AREAS

Inasmuch as the erodibility of soils and the seri-
ousness of erosion are closely associated with the
soil type, and as each upland soil type occurs mainly
in a certain soil area, it has been deemed advisable
to discuss the erosion problem in Towa on the basis
of the five large soil areas of the state and soil
types oceurring in them. The discussion will be
divided into five major sections, therefore, each
dealing with a particular soil area.

There are five large soil areas in the state, the
divisions being based upon the origin and charac-
teristics of the soils. These are the Missouri loess, the
Southern Iowa loess, the Mississippi loess, the Iowan
drift and the Wisconsin drift areas,-and are shown
on the map in fig. 9 (page 22). Principal soil types
of the state are shown in fig. 10 (page 23).

The Missouri Loess Soil Area

This area lies in the western portion of the state,
and consists of a strip of loessial soil from the
northern to the southern boundary, about two and
one-half to three counties wide, extending from the
Missouri River east 50 to 75 miles. The loess ma-
terial is extremely variable in depth. In the western
part of the area it is 100 feet or more deep, but
progressing to the east it gradually becomes shal-
lower until on the eastern border of the area it
is only a few feet deep in many places. The area
is also rather variable in topography. Regarded
as a unit, it has the topographic features of a dis-
sected plain with a gentle slope from north to south,
and from east to west. Most of the streams have g
southerly and southwesterly direction.
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TOTAL ACREAGE BY COUNTIES OF SOIL OF DIFFERENT DEPTHS
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TABLE 6.
‘ Surface soil b‘lurfgceu S‘llﬂfaf:ces %urfaﬁ:e soil Totafl iacrgage
Bottomland | 12 inches soil 8 to 1 soi o inches or of lan
Oounty ‘ or deeper inches deep inches deep less in depth in county
; 0 \ 0 40,320 265,600 60,800 366,720
i, s A Sy 11,520 | 0 0 192,000 69,160 203,250 |
Adams______ 52000 0 | 0 316,960 0 408,960
Allamakee.._- 38400 0 | 12,160 249,600 28,160 | 325,320
Appanoose 8’960 0 0 206, (20 67,840 | 283,020
Anfuhont -t i G 2560 0 | 404,480 48,640 ¢ | 455,680
e e s S s 80,640 0 250,960 0 0 361,600
Black Hawk D 53,760 232,320 78,080 0 | 364,160
Boone_______________ 36,480 (o 183,040 58,240 0 | 211,760
Bremer ... 50 0 | 324,480 38,400 0 362,880
BUChaRan =53l ot | o e URR S T T e \
0 333,440 32,000 0 365,440
e Y b e 61,440 275,200 32,640 0 369,280
Butlep: o b e et 8 e S e S 248,320 111.360 3,840 0 363,520
Calliount” = = ek ces et Bl Es Ga s e o 7680 e 189,520 218,240 0 365,440
(85000 ) Sl Wi n L S e e 16:000 0 5,760 320,000 19,200 360,960
S R 5760 | 0 166,400 192,640 0 364,800
Cedar_______ = 13,440 3,840 320,640 24,960 0 362,880
Cerro GOrdo- oo 0 111,360 174,080 81,280 0 366,720
Cherokee. .o 0 S 296,320 21,760 0 318,080
Chickasaw .. s 0 0 0 255,360 18,560 213,920
63 EoN R o s et e T I \ ‘
i 178,560 47,360 0 360,320
O1BY. o %5200 | o 18560 560 111,360 487,680
IR TS P el B e St SN 67.200 | 0 | 252, 800 122,240 0 442,240
Clinton________ 16000 | 0 217,600 | 224,000 457,600
OPEWEONA,.—.— - e i vson teb e Ml oo to o 1480 | 0 229760 142,720 0 376,960
L R R S P R B N 13440 0 5,760 234,880 66,560 320,640
i g ST L e g b e 21,760 0 3,200 113,280 202,880 341,120
ks s 7 R e TR e 11,520 0 206,080 147,840 0 365,440
ey e g e e e e 39,680 1,920 94,720 125440 | 0 261‘7523
I IRON S s o et SRS R o 23,680 32,000 184,960 0 i 0 ;
14,080 0 9,600 360,960 0 485,650
Dubuque_ 200 55,040 157,440 35840 | 0 251,520
P a o e e 0 "0 313600 149,760 0 1360
Fayette 96,240 76,800 177,920 35,840 0 316,800
i BT R . T 20 32,640 3377280 0 0 369,920
Franklin .o 135,040 "0 0 72,960 116,480 324,480
Hremyont i e e 7040 | 0 277,120 83,200 0 367,360
Greene_ 0 0 320,640 0 0 320,640
ki ey T SRR S5 5,760 | 0 82,560 292,480 0 380.800
U e e e |
Hamiilton: St SRR L0 Con s T S 0 | 169,600 195,200 0 0 364,800
|
Hancock. . = = SOty o s e 41’&)8 ‘ %griég %g%’%‘ig l%%;?% 8 %3?3,%
Hardin. .- e 152.320 | =20 8 =0 289,920 | 442240
S L s e R 14080 93,680 96,640 138,880 0 273,980
- N < S R T "0 | 25 270,080 29,440 0 :
S TR wm i e 192,000 19250 275900
dao e 60.800 0 7,040 305,280 0 373,120
ToW R e e e :
. : . T S ——. i .
Jackiamitrramint | - o Sl SGwSher i g W 25,600 0 4,480 353,920 20,480 404,480
JaRPEF e Lo T o E S e e e 44,800 0 19,840 402,560 0 467,200
T | e . R SRl SRR, —4,480 | 0 96,000 175,360 0 275,840
Bahnison” . ___-.CasiEecabltl R St o i 56,320 | 0 119,680 214,400 0 390,400
ALV Ta 1 DNt o L i S P e e S 6,400 | 0 183,040 174,720 0 364,160
Fenkttk oo o 0 TR s e e e PR N 21,520 | 0 51,200 291, 200 0 369,920
Koesath . . = S e el tone i ol T 8,960 124,800 488,960 0 622,720
(PO Vgl S ET s O e L R 51,840 | 0 80,000 195, 200 0 327,040
{81111 ARSI - b, £ < e D e i it 1,920 0 286,720 165,120 0 453,760
Louisa; 1. ¥ Rt e s T L 112,640 | 0 74,240 66,560 0 253,440
FOCHE o e R RS e R o T 0 0 0 215,040 61,440 276,480
DyON S A e i S 9,600 | 131,200 197,760 0 33,920 372,480
NMafiSBpEse = B ot s e T e s 0 0 | 88,960 254,720 16,640 360,320
Mahaglee 3 oKl o e e, o e g 28,800 O 31,360 303 360 0 363,520
PIREInEe e  C  a 35,840 {54 14,080 310,400 0 360,320
MATSHRTI =7 SR - et s g e 28,160 1,280 | 177,920 158,720 0 366,080
M e s s e R R 77,440 0 | 0 152,960 49,920 280,320
WMitehell-" - . S50t s S e e R e 2,560 10,240 283,520 0 0 296,320
Monang:: “5. % K - BRI e 6F S MIRSONET 228,480 0 | 0 16,000 194,560 439,040
T RS SE N e 0 0 | 52,480 224000 0 276,480
Monbgomery. o i mh Can Sl - LR U 53,120 | 0552 0 218 240 | 0 271,360
Mueeatine . =" oo e is SR CSREEES S 96,000 | 0 | 81,280 99.200 | 0 276,480
| | | |
BSsan e o TN or s St e 5,120 307,200 | 0 51,840 | 0 364,160
T e R R oy 1 o 1,280 157,440 87,680 400 | 0 252,800
RS RS 47,360 0 | 0 212,640 | 19,840 339,840 ,
i i e e i S Vi o, 7 35,200 130,560 | 187,520 5,760 | ] 359,040 :
L TR R 19,200 35840 | 145,920 160, 000 1 186,880 547,840 |
R 5,760 245120 | 117,760 ! 0 368,640
L T e 76,160 | 94,720 | 44,160 157440 0 372,480
Pottawattamic 92,160 | 0 | 0 353,280 ‘ 157, 440 602,880
U e et R S S S 0 | 0 | 28,800 342,400 | 371,200 !
L TERL L R T 0 0 | 0 108,160 | 231, 0 345,600 ?
| | i
0 0 | 233,600 117,760 | 16,000 | 267,360 E
36,480 0 | 113,280 137,600 0 | 287,360 |
22,400 0 | 0 280,960 73,600 | 376,960 |
26,880 273,280 134,400 40,960 10,880 | 486,400
28,800 119680 156,800 57,600 0 362,880 |
26,880 0 213,760 220,160 0 460,800 1
3,840 0.} 0 213,920 64,000 341,760 T
[ 0 0 0 147,200 126,080 273,280 ‘
Van Buren 36,480 0 | 51,200 217,600 0 305,280 |
Wapello 28,800 0 | 51,840 135,040 58,240 | 273,920 f
Warten= L 17,920 0 33,920 311,680 1280 | 364,800 ‘
Washington 32,000 0 | . 110,080 215,680 0 | 357,760 l
Wayne_____ 0 0 | 0 | , 231,040 104,320 335,360 |
Webster__ 0 43,520 327,680 85,760 | 0 | 456,960 I
Winnebago_ 8,960 0 192,640 53,760 0. 255,360
Winneshiek_ 0 0 78,720 360,320 0 ‘ 439,040
Woodbury - 124,160 0 14,720 105,600 308,480 552,960
Worth______ 1,920 71,680 | 171,520 10.240 0 255,360
Wriglc o o Ll TR 14,080 360 | 195,840 30,720 | 0 368,000
o0 BT G S LR U o e 2,668,800 3,061,120 | 12212480 14,566,400 | 3066240 | 35575040




Soils of the Missouri Loess Area

The prineipal soil type of this area is the Marshall
silt loam which covers practically the entire upland.
Some counties are made up of as much as 80 percent
or more of this soil. It is the chief agricultural soil
of the area, and it is also generally the most pro-
ductive.

The soil in the virgin state is a very dark, grayish-
brown friable silt loam, extending, in general, to a
depth of 18 to 24 inches, and in many places the
original surface soil was even deeper. Below this
depth the subsoil is yellowish-brown or buft-colored.
As a result of the washing away of the surface, how-
ever, the soil is often considerably less than 18 inches
deep where it has been cultivated, and the depth of
the surface soil in cultivated fields varies from the
original depth to zero on the steeper slopes.

Other important soils of the area are those of the
Knox and Shelby series and the terrace and bot-
tomland soils. The Knox series occurs, in the main,
in a rather narrow strip of variable width along
the eastern edge of the Missouri River, constituting
the bluffs region. This soil also occurs along the
lower courses of the larger streams. It has a thin
grayish-brown friable covering over the yellow par-
ent loess. In many places the surface soil has been
entirely removed by erosion and the yellow or
brown silt loam subsoil is exposed. In the counties
not adjacent to the Missouri River this soil ecovers
only about 0.1 percent or less of the area, while in
counties along the river the area of this soil is
larger, covering, for example, 6.4 percent of the area
in Fremont County.

The Shelby loam occurs in numerous small areas
separating the Marshall silt loam on the uplands
from the bottomland, principally in the southeastern

THE PRINCIPAL SOIL AREAS OF IOWA

P77 Mmissourl LOESS AREA ES) owan DRIFT AREA
BB wisconsin DRIFT AREA  [] MISSISSIPPI LOESS AREA
B souTHERN IOWA LOESS AREA

Fig. 9. Principal soil areas of Iowa.
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It is of drift origin and
oceurs where the loess mantle has been washed
away exposing the underlying drift material.

The terrace and bottomlands of the area cover
an appreciable percentage of the counties adjoin-

portion of the soil area.

ing the Missouri River. Due to their prevailingly
level topography, however, these soils in general
have been eroded very little. They will not, there-
fore, be discussed in detail. This applies also to
the terrace and bottomlands of the other soil areas.

Topography and Degree of Slope

The mantle of loess in this area has been deposited
largely upon Wisconsin and Kansan drift material.
Undoubtedly the glacial drift had been eroded prior
to deposition of the silt, and in some places erosion
had probably progressed to a marked degree. The
topography of the drift thus being variable, with
some slopes much steeper than others, it is not
surprising that there are now striking differences
in the slopes of the land in different parts of the
area.

In the upper portion of the region, particularly
in the eastern part of Sioux and Lyon counties and
in Osceola and O’Brien counties, the loess is found
upon level or very gently rolling land. To the
southward, however, the slopes become more pro-
nounced. In the same manner, the individual val-

leys, having rather gentle slopes near their heads,

have more steeply rolling topography in their lower
reaches. Thus, the degree of erosion is much less
in the northern portions of the region than in the
southern parts. Likewise, in individual valleys in
general, although there are numerous exceptions,
the erosion is more marked in the lower portions.

Eastward from the Missouri River there is also
a transition from steep to gentle slopes. Through-
out the bluff region, where the Knox soils predom-
inate, the slopes range from 15 to 40 percent or
more. Many of these slopes should not be in
cultivation, but, nevertheless, they are frequently
planted to corn. Along the eastern margins of the
area the slopes become more gentle, but owing to
the thinner mantle of loess the erosion is frequently
severe. The erosion within individnal valleys com-
monly parallels that of the region as a whole. The
valley sides facing eastward, with their deeper dep-
osition of silt, frequently show less erosion than
the valley sides facing westward.

In general, the slopes on the Marshall silt loam
in the extreme northern portion of the area range
from 0 to 3 percent. To the southward the slopes

become steeper, ranging from 5 to 10 percent in
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the eastern part of the area and from 10 to 15
percent in the western part. In the rougher por-
tions some of the slopes are as steep as 20 percent.

The slopes on the Knox silt loam and other types
of the series range from 10 to 40 percent or steeper.
The slopes on the Shelby soils are similar to those
of the adjacent Marshall silt loam, ranging from
about 5 to 15 percent.

Type and Extent of Soil Erosion

The type of erosion in this soil area is very dif-
ferent from that of the other areas of the state.
It is characterized by enormous losses of surface
soil by sheet erosion with the development of only
oceasional gullies. Owing to the depth and uniform
character of the soil through the entire surface
layer, large amounts may wash away almost un-
noticed. On slopes between 5 and 10 percent the
soil washes off the surface almost uniformly over
the entire slope. Miniature gullies are formed
every few inches. Upon subsequent cultivation of
the soil, these small gullies disappear and the farmer
does not realize the seriousness of the loss of soil.
Furthermore, large gullies do not form except in
the main drainageways, and, hence, little attention
is given to the erosion situation.

As a result of the studies made in this recon-
naissance, it has been estimated that not more than
25 percent of the surface soil has been lost through
erosion in the more nearly level parts of the area
in the northern counties. On many farms in this
region, however, the slopes are sufficiently steep
to permit sheet erosion, and 25 percent or more of
the surface soil has been washed away from the
steeper slopes. From Plymouth and Cherokee coun-
ties south, from 25 to 50 percent or more of the
surface soil has been lost, and on about half of
this area more than 75 percent of the surface soil
has been washed away. On numerous of the steeper
slopes the surface soil has been entirely lost and
the underlying drift is now exposed.

It is probably safe to state that in this area there
has been a greater loss of soil by erosion, without
being noticed, than in any other area of the state.

Gully erosion in this soil area is entirely different
from that in the other areas of the state. The gul-
lies are rather inconspicuous and usually do not
extend into the hillsides with the formation of
finger-like tributaries as in the Southern Iowa loess
soil area. The gullies occur almost exclusively
along the main drainageways, and they are often
of a canyon-like character. Gullies 30 to 40 feet
deep were found, and many of them were 15 to 25
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feet deep, although they were comparatively nar-
row at the top. Many such gullies with nearly ver-
tical sides and comparatively narrow tops can
scarcely be seen one-quarter of a mile distant. The
active character of the gullies, however, constitutes
an extreme menace to all adjacent land. Through
these gullies enormous amounts of surface soil are
carried away. In general, the gullying is more
prominent in the southern and western portions
than in the northern and eastern portions of the
area and especially in the bluff portion or the ad-
jacent areas (fig. 12).

In a general way this area may be regarded as
one with only occasional gullies. This gives an
impression of very little erosion. It is necessary
actually to compare the depth of surface soil with
that in virgin areas in order to determine the amount
of erosion. The fact that the loess in eroded areas
is high in caleium, phosphorus, potash and other
minerals, adds to the general impression of little
erosion. Ome or two crops of sweet clover often
will return enough organic matter and nitrogen to
bring the eroded area back to a productive condi-
tion.

Agricultural Practices in Relation to Soil Erosion

As has been indicated in the previous discussion,
little attention has been given to the control of
erosion in this soil area primarily because of three
facts: (1) The surface soil has washed away prac-
tically unnoticed; (2) the original surface soil was
extremely deep and much erosion could take place
before it was all gone; and (3) even the subsoil
loess is comparatively fertile and with the addition
of organic matter—sweet clover as green manure,
or other forms of organic matter—the soil is readily
made productive.

Because the soils of this area are well drained,
possess good tilth and are extremely productive,
they have been subjected to an intensive system of
farming. A larger percentage of the land in this area
is devoted to corn production than in any other area
in the state. Apparently no systematic crop rota-
tion is followed in many parts of the area, legume
crops are grown infrequently, and on many farms
corn is grown on the same fields year after year.
Furthermore, corn and other inter-tilled erops have
often been planted in rows running up and down the
slopes. After cultivation the small furrows left be-
tween the rows serve as channels for runoff water,
and water running down moderately long slopes
has strong soil-cutting and transporting power. As
a result, in many fields a small gully forms in each

-

furrow after a heavy rain. This condition is most
noticeable in old ecorn fields in the spring before
the land is plowed, but it may be observed after
any rain heavy enough to cause appreciable run-
off. This practice of growing inter-tilled ecrops
year after year and of planting the corn in rows
and cultivating up and down the slopes, which leaves
small furrows that serve as water channels, has
greatly increased soil erosion in the Missouri loess
area. Furthermore, practically no grassed water-
ways have been left in the natural drainageways
of the Marshall silt loam. This has resulted in the
more rapid cutting of the soil and the development
of extremely deep gullies. If such farm practices
are followed in the future, soil erosion will proceed
much more rapidly than in the past. Obviously,
this will result in the loss of most of the surface
soil over a large part of the area, and only the sub-
soil will remain for crop production. Much may
be done to correct this situation by following a
good system of soil management, by practicing strip
cropping and contour farming on the strongly roll-
ing lands and by providing a good vegetative cover
of grass in the natural run-off channels. These and

other measures of erosion control are disecussed un-
der the heading of Erosion Control Measures.

The Southern Iowa Loess Soil Area

The Southern TIowa loess soil area comprises
that portion of the state from the eastern boundary
of the Missouri loess area in Adams and Taylor
counties east to within a short distance of the Missi-
sippi River and includes practically all of the south-
ern three tiers of counties within these bounds.
Originally this area was covered by the debris of
the Kansan glacier and to a limited extent by the
Nebraskan glacier and later by a layer of loessial
material averaging between 15 and 25 feet in thick-
ness. Krosion has occurred to a considerable ex-
tent since this loessial material was laid down and
now the area presents a picture of a more or less
completely dissected loessial plain. The general
direction of the drainage is to the southeast, and
it is good to excessive.

Soils of the Southern Iowa Loess Area

There is a distinet relationship between the topog-
raphy and the soil types in this area. One of the
principal soils of the area is the Grundy silt loam

Fig. 11. Sheet erosion occurs extensively on the Marshall silt loam; numerous small rills
and miniature gullies are formed during periods of heavy rainfall. These disappear
when the land is cultivated and the more apparent evidences of erosion are
destroyed. In the meantime, however, the fertile surface soil is being

washed away.




which occurs on the level to gently undulating up-
lands. It is of loessial origin, dark brown to black
in color and from 12 to 16 inches deep. Below this
point the material becomes heavier and less friable
until at about 24 inches it is a heavy silty clay. This
soil is very productive when properly managed. In
general, owing to the level topography, it is not
eroded badly, but on the edges of the type where
gullies from the drainageways have extended into
the uplands there has been some erosion.

The Grundy silty clay loam covers areas of ap-
preciable size in the eastern part of this loess area.
This soil is similar to the Grundy silt loam except
that it is flatter in topography and is more in need
of drainage. Although it may be erodible in its
physical and chemical characteristies, it has not been
eroded because of its flat topography.

Other upland loessial soils of this area are the
Putnam, Edina and Marion silt loams. These soils
do not cover any large area, and, because of their
flat to level topography, they do not present an ero-
sion problem.

The rougher uplands adjacent to the streams are
largely covered by the Clinton silt loam, a loessial
soil, and by the Shelby loam and Lindley loam which
are of drift origin. These soils are all highly erodible.

The Clinton silt loam occurs chiefly in the eastern
third of the Southern Iowa loess area where it cov-
ers extensive areas of the upland. The surface
soil of the Clinton silt loam is a gray to grayish-
brown, smooth, floury, uniform silt loam extending
to a depth of 8 to 10 inches in the virgin state.

Below the surface soil there is a buff to yellow or
vellowish-brown, friable silt loam more compact
than the surface soil and containing more clay. Be-
low 14 to 20 inches the subsoil consists of a heavy,
compact, tough, buff, brown or yellowish-brown to
gray and brown silty clay loam. In topography it
is rolling to hilly and generally the rougher and
steeper slopes adjacent to the streams face the
north. The slopes range from 5 to 15 percent or
steeper, with the average being, perhaps, about 10
percent or slightly above. This soil has been de-
veloped under forest conditions, and much of it
is still eovered with native timber. In areas where
the timber has been cut, however, and especially on
the steeper slopes, it has been eroded .badly. A
large part of the surface soil has been removed by
erosion, and gullying has become so severe that
many fields have been completely ruined.

The Shelby loam is of glacial origin and occurs
where erosion has been carried to the point where
the loessial covering has been completely removed.
It has an appreciable amount of sandy material
intermixed with the silt and clay. The surface soil
is a dark brown to black granular loam to a depth
of about 10 inches. It is underlaid by a dark brown
or brown coarse granular heavy clay loam extend-
ing to an average depth of about 21 inches. Below
this point there is a layer of heavy clay loam or
sandy clay containing some pebbles and gravel.

The Shelby soil is the most extensively developed
drift soil in the Southern Iowa loess area, and it
oceurs chiefly in the western two-thirds of the area.

Approximately 44.6
percent of Union County
is covered by this soil,

Fig. 12. Characteristically deep gullies that are comparatively narrow at the top and hile it comprises only

have almost vertical sides form in the natural drainageways in the Marshall silt
loam when the land is farmed without regard to proper soil management and

erosion control.

about 4 percent of the
area of Jefferson County
which is in the eastern
part of the area where
the Clinton silt loam
predominates. In to-
pography, it is rolling
to hilly and the slopes
range from 5 to 15 per-
cent or more and aver-
age about 8 to 10 per-
cent.

This soil is fairly pro-
ductive where it has
been properly managed
and erosion has been
controlled. Owing to
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its physical properties
and topography, how-
ever, it may be rated as
one of the most.erodible
soils of the state. Where
it has been -cultivated
much of the surface soil
has been washed away
and there has been se-
vere to excessive gully-
ing. Many fields have
been completely ruined.

The ILandley loam is
also of glacial origin,
but in many places it
has a thin covering of
loessial material over
the drift. It is a minor

type in the area from Fig. 13. Typical gully formation in the Southern Iowa loess area. In this area the

the standpoint of acre-

gullies do not cut so deeply as in the Marshall silt loam, but they form numerous
finger-like tributaries into the hillsides and adjoining uplands which rapidly

age, but it is of consid- destroy the land for agricultural purposes.

erable importance from

the standpoint of erosion. This soil has been de-
veloped under forest conditions, hence, it is lighter
in color than the Shelby soil and is somewhat less
productive.

The surface of the Lindley loam to a depth of
about 4 inches is a gray, friable, somewhat floury
loam or very fine sandy loam. Below 4 inches it
is a grayish-yellow, heavy loam or silt loam. Tt
usually occurs on the steeper slopes adjacent to
streams. The slopes range from 10 to 25 or 30
percent or more. Hence, it is subject to severe to
excessive erosion.

Much of this soil is still covered with virgin tim-
ber or is being kept in permanent pasture. Where
timber is still standing the erosion has not been
especially severe, but where the timber has been re-
moved and the land cultivated erosion has removed
much of the surface soil and has formed gullies
to the point where it is impossible to continue cul-
tivation in many fields.

Topography and Degree of Slope
Slopes have been discussed partially in the de-
seriptions of the various soils. In general, however,
the slopes upon which these soils occur are as fol-
lows:

Grundy silty clay loam............ 0- 1 per cent
SR S1M 10N . .\ i cor bl o e e 0- 5 per cent
BRI ARIIT  ToanT. . . . et 0- 3 per cent
TN RIE 10aMN. . . . . vioo 0o a s 0- 3 per cent
Do T A TR o) AR S S 0- 5 per cent
CHINEON SSIIC 10BN . . . o . v o o hals sialels 5-20 per cent
SOOI 45"} ifiii o v siele < dann o b inddnid 5-20 per cent
DT T ORI PR SRR i 10-30 per cent
ey 4

Type and Extent of Soil Erosion

Soil erosion in the Southern Iowa loess area has
proceeded more extensively and reached the point
where more land is completely ruined or will be
ruined in the near future than in any other soil
area.

On a percentage basis it may be estimated that
more of the surface soil has been lost from the Mar-
shall silt loam of the Missouri loess area than from
the eroded soils of the Southern Iowa loess, but
such an estimation does not show directly the
amount of soil left for future ecrop production. The
Marshall silt loam was unusually deep in the virgin
condition, and although 75 percent of it may be gone
in some areas, there still remains 4 inches or more
of very productive soil which may be as much as
some of the Southern Iowa soils had in the begin-
ning. Assuming that the Shelby loam was 10 inches
deep in the surface soil originally and that 75 per-
cent of it has been washed away, there would be
only 214 inches of surface soil remaining for crop
production in the future. And that is exactly the
situation in many fields.

Aside from the Grundy and related soils that
oceur on the level uplands, the Southern Iowa soils
were not deep in their original state, and over most
of the area of the Shelby, Lindley and Clinton soils
where they have been cultivated, erosion has car-
ried away 50 to 75 percent; or in many fields more,
of the surface soil., Consequently, the loss of sur-
face soil in this area is a very serious handicap to
a profitable agriculture.
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Furthermore,
gullies have devel-
oped severely on
the slopes, and are
rapidly working
their way into the
better upland soils.
Unlike the soils of
the Missouri loess
area, where the
gullies only follow
the main drainage-
ways, these soils
gully badly on
practically all the
hillsides, and each
gully develops nu-
merous finger-like
branches into the

uplands. In gen- Fig. 14. Leaving the soil bare of vegetation greatly accelerates soil erosion. Slopes

eral, the gullies are
not as deep as
those of the Missouri loess area, but they are more nu-
merous and injurious. Many fields of 20, 40, or even
80 acres in size were observed to be so completely dis-
sected with gullies that they could no longer be
cultivated and the land has been abandoned, and
most farms have small areas that have thus been
ruined for cultivation.

Agricultural Practices in Relation to Soil Erosion

The type of agriculture followed in this soil area
has been most conducive to soil erosion. Originally
much of the area was in timber. The first settle-
ments were along the streams and in the rougher
and timbered sections. Hence, the timbered lands
were cleared and farmed first and the prairie land
later. Furthermore, this portion of the state was
the first settled and so has been farmed longer than
any other section.

It seems to have been the practice in this area
to clear the timber from a little more land each
year to replace that previously cleared and which
has become less productive as a result of continued
cultivation and erosion. This practice is still being
followed. The remaining timber land, however, oc-
curs on the steeper slopes, and it would be disas-
trous to have it cleared. It seems that some con-
certed effort should be made to prevent the further
clearing of this land. For example, there is an
area of approximately 6,000 acres of timbered Lind-
ley loam bordering the White Breast Creek in the
southeastern part of Clarke County which shows
the value of maintaining the stand of timber. The
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too steep for cultivation should be planted to grass or reforested.

slopes of this soil range from about 10 to 15 per-
cent. In the areas adjacent, erosion has ecarried
away a large percentage of the surface soil, and
gullying has been excessive, but in this forested
area the soil has been maintained almost in its origi-
nal condition. Such areas should be preserved and
protected from erosion. There are many other such
areas, most of them smaller in size. Preserving
them would do much to protect the adjacent upland
soils from erosion.

In general, although the slopes are steeper in the
eastern half of this area, the erosion has been most
severe in the western half. This is undoubtedly
because it has been easier to cultivate the less steep
slopes, and as a result they have been subjected to
a more intensive system of farming, which has been
more conducive to erosion. In going over the area
from west to east this condition is rather notice-
able. In Ringgold, Union, Decatur, Clarke, Wayne
and Luecas counties the slopes are not so steep as
in the counties to the east. There is also a smaller
acreage of pasture and more corn, and erosion has
been more severe. From Appanoose County east
the slopes, in general, are steeper and more of the
land has been kept in permanent pasture. This was
done largely to retard erosion, so that, in general,
more of the surface soil is left, and the gullies are
not so numerous nor have they been so injurious
in their action.

Aside from the foregoing, very little is being done
to prevent or control soil erosion in this area. The
situation calls for immediate concerted action to

save this area from ruination and abandonment of
thousands of acres of produective land.

The Mississippi Loess Soil Area

The Mississippi loess soil area occurs in the east-
ern part of the state in the counties bordering the
Mississippi River and parts of adjacent counties.
It extends westward into the central part of the
state as far west as the Missouri loess soil area be-
tween the Southern Iowa loess area on the south
and the drift areas on the north. The exact location
of the area is shown in fig. 9. All of this area except
that portion in the northeast corner of the state
from Jackson County north to the state line was
once covered with glacial till of either the Kansan,
Iowan or Wisconsin glaciation. Later a layer of
loessial material was deposited over the entire area,
including the unglaciated section. The depth of
the original loess varied considerably. Further-
more, there has been considerable erosion since the
deposition of the loess mantle. As a result, there
1s now much variation in the topography of the area.

Soils of the Mississippi Loess Area

The prinecipal soils of the area are the Clinton,
Tama, Muscatine and Fayette silt loams which are
of loessial origin. In the northeast unglaciated sec-
tion, there is a considerable area of residual soils
and some rough stony land. The principal residual
soils are the Sogn and Gasconade loams. The Dodge-
ville silt loam, a loessial soil usually having lime
rock within the §urface 36 inches, also occurs in
many small areas in the unglaciated portion of this
soil area.

The Clinton silt loam occurs principally in the
counties adjacent to or near the Mississippi River.
It has been developed under forest conditions and
is usually rolling to steep in topography. A com-
plete deseription of this
soil was given under the
discussion of the South-
ern JTowa loess soil area.
This soil occurs in both
areas.

The Tama silt loam
probably covers more of
this soil area than any
other type, and it is
considered one of the
bettér soils of the state.
While it oceurs inter-
mixed with the Clinton
silt loam in the counties
adjacent to the Missis-
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sippi River, it is developed most extensively in the cen-
tral part of the state. In topography, it is gently roll-
ing to rolling and in some sections rather sharply roll-
ing.

The surface soil is a dark brown to almost black
friable silt loam, 10 to 12 inches in depth. This is
underlaid by a dark brown to brown heavy silt
loam or clay loam. The subsoil at about 20 inches is a
brown or yellowish-brown friable silty clay loam.

Practically all of the Tama silt loam is under cul-
tivation. Corn, oats and clover are the chief crops
grown, and the soil is naturally very productive.

This soil is not as erodible as many of the other
loessial soils of the state, such as the Marshall and
Grundy soils, that are otherwise similar in many
respects. It is also considerably less erodible than
the Shelby and Lindley and Clinton soils of the
Southern Iowa loess area.

The Muscatine silt loam occurs in the level to de-
pressed areas adjacent to the Tama silt loam. It
is somewhat similar to the Tama silt loam, except
that it has developed under conditions of poor drain-
age and, hence, is darker and deeper in the surface
and the subsoil is a drab or slate-colored silty eclay
loam. When well drained and properly managed,
this soil is very productive and may be intensively
farmed without danger of erosion.

In general, the individual areas of this soil are
comparatively small except in the southeast portion
of the soil area, principally in Muscatine and ad-
jacent counties, where rather extensive areas are
developed.

The Fayette silt loam is somewhat similar to the
Clinton silt loam and occurs principally in the
northeast portion of the soil area. In Clayton
County, for example, this soil covers over 28 per-
cent of the total area.

The surface soil of the Fayette silt loam to a

Fig. 15. The planting of crops on the contour reduces-rainfall runoff and erosion. Each
crop row serves as a miniature terrace to hold the water.




depth of about 5 inches is a grayish-brown or yel-
lowish-brown smooth friable silt loam, which when
dry appears gray. The subsoil to about 18 to 20
inches is yellowish-brown, and differs little in tex-
ture or structure from the surface soil. In topography
this soil varies from rolling to strongly rolling or
steep. It occurs on slopes and rolling areas, being
found on the steeper slopes and along the narrow
ridges. The degree of slope for the soil ranges from
about 5 to 20 percent with an average between 10
and 15 percent. From the standpoint of erodibility
it may be classed as being intermediate between the
Clinton and Tama soils, but because of the general
type of farming which has been practiced on the Fay-
ette soils erosion has not proceeded to the same extent
as on the Clinton soils. Considerable care is required,
however, in handling this soil to prevent erosion.

About 30 percent of the area of Fayette silt loam
is under cultivation. The remainder is covered
largely with timber, or, where the timber has been
cleared, it is used for permanent pasture. When
properly managed this soil is very productive.

The residual soils, such as the Sogn, Gasconade,
Union and Dodgeville,
and small areas of rough
stony . land which are
made up of a mixture
of the various residual
soils, oceur rather ex-
tensively in the north-
east portion of the area,
chiefly from Jackson
County mnorth to the
state line. This land is
somewhat rough and
broken in topography,
the degree of slope be-
ing as much as 30 to 40
percent on some hill-
sides. Furthermore, out-
croppings of limestone
and some sandstone are

Muscatine silt loam'.............. 0- 3 per cent
BamarsHt: loamy, e i 3-10 per cent
Pavette siltiloanmey .0 oiE i, 8l 10-20 per cent
Shmtontsilt Joam'son ... LSO 5-15 per cent
U TS S S A 5 5-15 per cent
RoughRtony dand.’. . ...... .. 000, 10-50 per cent

Type and Extent of Soil Erosion

The Muscatine silt loam, in general, does not pre-
sent an erosion problem. The Tama silt loam may be
rated as of only medium erodibility, and although it
occeurs on slopes ranging from 3 to 10 percent, it has
not been eroded as badly as the Clinton, Shelby, Lind-
ley and Marshall soils. Most of the Tama silt loam
has lost between 25 and 50 percent of the surface
soil, however, and in many small areas there has been
an even greater loss of surface soil. Gullies have
formed in most of the natural drainageways, and
they have also worked their way into the hillsides on
many farms. Unless measures are taken to check their
further development, gullies will undoubtedly ruin
many fields. Although this soil is not eroded as badly
as many others in the state, it is undergoing active
erosion.

A real erosion problem is encountered in prac-
tically every section where the Clinton silt loam
occurs. This soil is high-
ly erodible, and wher-
| ever the native timber
has been removed and
the land cultivated there
has been severe erosion.
In general, the soil is
fairly productive and is
easy to till. Conse-
quently, it has been in-
tensively cropped in
most places, which has
done much to increase
erosion.

Numerous examples
of severe sheet and gully
erosion were observed
on this soil. In many
fields it was found that

common in this section. Fig. 16. The contour planting and cultivation of corn the surface soil had

The rough stony land

where it is listed proves helpful in erosion control. Water is
held between furrows instead of being permitted to run

been completely washed

is largely non-agricul- down hill and form gullies in the furrows as is so often the away, and the yellowish

tural and is of little
value except for graz-
ing, while the other residual soils are generally culti-

vated.
Topography and Degree of Slope

The general topography of these soils has been
discussed but more specifically the degree of slope
for the various types have the following ranges:
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case when corn is listed up and down the slopes.

subsoil is also washing
away. This enormous
loss of surface soil has been accompanied by the rapid
development of gullies that are working their way
into the hillsides from the natural drainageways.

Erosion of this soil, in general, is very serious,
and control methods should be adopted as quickly
as possible.

The Fayette silt loam
presents a little differ-
ent erosion problem. Al-
though it oecurs on
rather steep slopes and
also in a region where
heavy rainfalls are not
uncommon, it has not
been seriously eroded.
This is primarily be-
cause the farmers who
cultivate it have adopt-
ed soil management
practices that have done
much to control erosion.
It is likely, however,
that unless erosion con-
trol is continued on this
soil and given even more
consideration on many
farms, the land will be
ruined very rapidly.

There was considerable erosion in past ages in the
residual soils and the rough stony land areas before
the land was settled with the result that the loessial
material had largely been washed away, exposing the
underlying limestone or sandstone rock. In most places
where the original rock is not exposed the surface soil
is not deep and is intermixed, usually with fragments
of limestone. Hence, there is not a large amount of
surface soil being lost at present, nor is there an ap-
preciable development of gullies. The area, however,
calls for special attention to erosion control in order
to preserve the small amount of surface soil that re-
mains as the land is of much value for grazing
purposes.

Agricultural Practices in Relation to Soil Erosion

The land of this area, in general, is subjected to
a rather intensive system of agriculture which is
conducive to soil erosion except in the northeast
portion of the area. In the latter section the pre-
vailing slopes are rather steep, being usually over
10 percent. The farmers of that section have been
faced with the problem of severe erosion and they
have become ‘‘erosion conscious.”” In general. they
are following a better system of farming for soil
maintenance than those in the other parts of the
Mississippi loess area. They have followed a dairy
system of farming, using much of the land for the
production of forage and for grazing. They grow
legumes on an appreciable portion of their land
each year and, in general, grow corn for not more

Fig. 17. The washing of soil down the corn rows has caused large losses of surface soil
on the rolling lands of Iowa.

than 1 year in the rotation on most of the land.
Furthermore, many farmers have practiced strip
cropping, contour farming and in some instances
terracing. Their methods for preventing gully ero-
sion are rather noticeable. In the swales where gul-
lies would naturally develop, the land is never
plowed in most fields. In the plowing operation,
the plow is lifted from the ground and allowed to
pass over the surface when ecrossing the natural
drainageways. These strips are kept seeded down
to the native prairie and timber grasses, which with
their abundant top growth and extensive root sys-
tems are very efficient in eontrolling erosion.

The farmers of other sections of the state could
well learn something about erosion control from
those of this section. From outward appearances
the farmers of this section are comparatively pros-
perous. On practically every ferm there is a good
home, good farm buildings and a large dairy barn
that indicate the type of agriculture followed and
the general prosperity.

The soils of the southeastern part of the Missis-
sippi loess area, chiefly the Clinton silt loam, are
badly eroded, largely as a result of the type of
farming that has been followed. The Clinton silt
loam was originally covered with timber. Because
of the steep slopes upon which most of this soil
oceurs and its highly erodible character, much of
it should never have been cleared of timber, and
many sections should undoubtedly be placed under
a good system of forest management. Where the
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timber has been cleared, the land is cultivated in-
tensively. Frequently corn is grown year after
year on the same land. Corn and soybeans are
planted in rows up and down the slopes, and the
furrows left after cultivation serve as channels
down which runoff water carries large amounts of
surface soil. In these channels numerous small
gullies form each year. Furthermore, little or
nothing of an effective nature is being done to
prevent or control erosion on this soil.

In the Tama and Musecatine silt loam soils a very
intensive type of farming is followed because they
are easily tillable and normally highly produective.
In the sections of more strongly rolling topography
and on the steeper slopes where the Tama silt loam
predominates, the intensive farming has been con-
ducive to severe sheet erosion. Hence, in these places
between 25 and 50 percent of the surface soil has
washed away.

The Iowan Drift Soil Area

The Iowan drift soil area is located in the north-
eastern part of the state. It is bordered on the
south and east by the Mississippi loess area and
on the west by the Wisconsin drift area. The area
consists of an undulating drift-covered plain which
is cut by a series of rivers and small streams which
flow from northwest to southeast.

Most of the streams have their headwaters in
the northern part of the area where the general
topography is that of a level to gently undulating
plain. Toward the southeastern portion of the area
the streams have cut rather deeply into the drift,
and in many places the underlying limestone ap-
pears near or at the surface. Hilly areas of a mile
or more in width often occur along the larger
streams in the southern part of the area. Between
the various streams, the smooth uplands have a
rather gentle undulating topography.

Soils of the Iowan
Drift Area

Drift soils cover

rington, Dickinson, Clyde and Floyd series. Small iso-
lated areas of Lindley soils also occur. The terrace and
bottomland soils belong to the O’Neill, Bremer, Wa-
bash and Cass series.

The Carrington loam and Carrington silt loam are
the principal soils of the area, and they oceur on
level or undulating upland plains. These soils are
broken by finger-like stretches of Floyd and Clyde
soils which follow the poorly-defined drainageways
into the upland plains.

The surface soil of the Carrington loam is a finely
granular dark grayish-brown, friable loam. It is
underlain at a depth of about 12 inches by a dark
grayish-brown loam containing much fine sand. Be-
tween the depth of 12 and 24 inches the color
changes from a very dark grayish-brown to a brown.
The texture ranges from a loam in the upper part
of the layer to a heavy loam or silty clay loam in
the lower part. The subsoil changes from a light
brown, heavy silt loam to a yellowish-brown clay
loam, streaked with gray and containing coarse
sand and small pebbles.

Practically all of the Carrington loam is under
cultivation and its natural fertility is high.

The Carrington silt loam is very similar to the
loam except that it has more silt and less sand in
the surface soil. :

The Clyde soils oceur in the poorly-drained de-
pressions and are used mainly for pasture.

The Floyd soils are intermediate between the Car-
rington and Clyde and are used more for cultivated
crops than for pasture where the land has been
adequately drained.

The Dickinson fine sandy loam oceurs in numerous
areas which range in size from a few acres to a
square mile. Within areas of the Carrington soils
the type ocecurs on knolls which are several feet
higher than the surrounding plains. It also occurs
on slopes adjacent to the minor streams or drainage
channels. This soil has a thin surface covering of

from 75 to 80 per- Fig. 18. Large amounts of fertile surface soil are washed away in the small rills and
P _; gullies that develop on land left bare and exposed to the erosive action of run-off
cent of the total water. A good vegetative cover will practically prevent this type of soil ero-

area in this part of sion.
the state. Terrace,
swamp and bot-
tomlands cover the
remainder of the
area. The prineci-
pal drift soils are
those of the Car-
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Fig. 19. Corn washed out and gullies formed in the wheel track of the corn planter as
a result of heavy rains and of planting the corn up and down the slope instead of

around the slope on the contour.

dark grayish-brown, fine sandy loam. The sub-
soil is also a sandy loam, but is lighter in color.
Because of its characteristic strongly rolling topog-
raphy the soil is subject to some sheet erosion dur-
ing heavy rains. Practically ali of the type is cul-
tivated or used as hay land.

Topography and Degree of Slope

The prevailing slopes in this soil area range from
0 to 5 percent and in the northern counties of the
area few slopes are steeper than 3 percent. In the
southern portion of the area the topography is more
strongly rolling, and many of the slopes are steeper
than 5 percent. The terrace and bottomland soils
are practically flat in topography, hence, the slopes
are less than 3 percent.

Type and Extent of Soil Erosion

This area is characterized in general as one of
slight erosion. Undoubtedly some surface soil has
washed away from most of the Carrington soils, but
in the main this would amount to less than 25 per-
cent. There are numerous areas of the Carrington
soils, although small in extent, that are slightly
more rolling than the major portion of this type.
Although these areas are usually a little coarser in
texture, they have been eroded to a greater extent
than the surrounding soils, primarily because of the
steeper slopes. From 25 to 50 percent or more of
the surface soil has been washed away in these more
rolling areas. Likewise, there has been an appreeci-
able amount of erosion on the steeper slopes of the
Dickinson soils, where 25 to 50 percent of the sur-

face soil has been
washed away in
many places.
Fortunately, the
areas subject to se-
vere erosion are
rather small and
widely scattered in
this part of the
state, so that ero-
sion is not a seri-
ous problem in this
soil area. By
proper soil man-
agement, with spe-
cial attention to
the more strongly
rolling phases of
the  Carrington
and Dickinson series, the little erosion that does occur
can probably be controlled without great difficulty.
Few gullies oceur in this soil area, and they are
in the main drainageways in the more strongly roll-
ing sections adjacent to the streams. In the north-
ern part of the area gullies are comparatively rare.

Agricultural Practices in Relation to Erosion

An intensive system of agriculture is being prac-
ticed in this area and little or nothing is being done
to prevent the loss of soil from the more strongly
rolling phases of the Carrington and Dickinson soils.
Better balanced ecropping systems and good soil
management practices would do much to control
erosion.

The Wisconsin Drift Soil Area

The Wisconsin drift soil area is located in the
northwestern central part of the state. It is bor-
dered on the west by the Missouri loess, on the south
and southeast by the Mississippi loess and on the
northeast by the Towan drift. The Wisconsin glacier
was the last to cover the state, hence, there has been
less time for erosion to modify the topography of
the area and for the soil-forming processes to act.
The result is a level to gently undulating plain,
dissected to only a slight extent by streams, and
having relatively immature soils and, in general,
only slight erosion. The three principal streams of
the area are the Iowa, Des Moines and Raccoon
rivers. In general, the ITowa River has not cut
deeply into the area and there is little rough land
adjacent to it morth of Hardin County. Through
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Hardin County and south, however, it has cut com-
pletely through the glacial drift and in many places
has developed a rather deep gorge into the native
limestone rock.

North of Fort Dodge the Des Moines River has
not cut deeply, but from there south to the boun-
dary of the drift area this river has cut an extremely
deep gorge through the drift and bedrock. As a
result there has been considerable erosion in the
soils adjacent to the river.

The Raccoon River which crosses the southwest
portion of the area has a rather wide flood plain.
The slopes adjoining the river are steep, however,
and they are badly eroded for a short distance from
the stream. In only a few places are the broken
areas more than 1 mile wide.

Soils of the Wisconsin Drift Area

The principal soils of this area are those of the
Clarion and Webster series. In addition there are
appreciable areas of Dickinson, Pierce, O’Neill,
Waukesha and Wabash soils and peat and muck.
In Kossuth County,.for example, the Clarion loam
constitutes 40.1 percent and the Webster loam and
silty clay loam constitute 51.4 percent of the total
area.

The Webster soils occur on the broad, flat, smooth
plains, and in the depressions and swales where drain-
age is poor. This soil is very black in the surface
and because of its immaturity the horizons are not
well defined. The surface soil is rather deep, how-
ever, gradually becoming heavier in texture. The
subsoil from about 28 inches is a silty clay loam,
grayish-yellow or gray and mottled. Small glacial
boulders and pebbles occur at all depths. It is also
high in lime. Due to its topography and physical
properties this soil may be rated as comparatively
non-erodible.

The Clarion soils occur in the more gently rolling
to rolling upland portions of the Wisconsin drift
area. The surface soil of the Clarion loam is dark
grayish-brown loam which appears black when wet.
The depth of the surface soil is from 7 to 10 inches.
The subsurface to a depth of about 24 inches is a
very dark grayish-brown, rather heavy loam. The
subsoil is a grayish-yellow, mellow glacial drift com-
posed chiefly of clay, but it contains some sand and
a few pebbles of various sizes. The subsoil is usu-
ally highly calcareous.

In numerous places this soil and other types of
the series, principally the fine sandy loam, occur
as low rounded knobs or ridges. The material of
these soils is probably of morainic origin or it was
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deposited .by the glacier as kames. In these places
the surface soil is thin, and there is evidence that
much of it has been washed away. The slopes on
these areas vary from 3 to 10 percent or more, and
in most cases the slope is the chief factor governing
the extent of erosion.

The rolling and steep phases of the Clarion loam
do mnot cover an extensive acreage in the area, but
they are of considerable importance from the stand-
point of erosion. The soils occur along the slopes
bordering the rivers and streams, the steep phase
occurring on the bluffs and steeper slopes. The
latter type is too steep for cultivation and is largely
forested, whereas the rolling phase is not so steep
and is used more for pasture. Erosion is severe
on these soils. Although the surface soil was not
deep originally, sheet erosion has washed away a
large part of it, and in many places the yellow sub-
soil is exposed. Excessive gullying is also evident
in this type, due largely to the prevailing topog-
raphy.

The Dickinson and Pierce soils occur within areas
of the Webster and Clarion soils. They are usually
a little more rolling in topography and coarser in
texture. The Pierce soils especially are composed
of a heterogeneous mixture of glacial material, in-
cluding much sand, gravel and boulders. Princi-
pally because of the character of the glacial material
and the topography, these soils have never devel-
oped a deep surface, and there has been considerable
sheet erosion.

Topography and Degree of Slope

In general the prevailing slopes of this area range
from 0 to 5 percent, with much of the land, chiefly
the Webster soils, having slopes less than 8 per-
cent. Slopes on some of the Clarion soils in the
morainic areas range from 5 to 10 percent. Com-
paratively steep slopes occur in the Clarion loam
(steep phase) along the rivers in the southern part
of the area, ranging from 5 to 30 percent.

Type and Extent of Soil Erosion

There has been only slight water erosion on the
Webster soils and on the more gently undulating
areas of the Clarion soils. Less than 25 percent
of the surface soil has washed away, and extremely
few gullies have formed.

On the more rolling areas of the Clarion and in
the morainic regions where the slopes in some places
are as steep as 10 percent, there has been more ero-
sion. Twenty-five percent or more of the surface
soil has been washed away from many of the slopes.

Gullies, however, have not developed except in iso-
lated cases.

During the spring months when the land is bare
and when the rainfall is rather heavy the exposed
slopes on the Clarion and Dickinson soils are sub-
ject to severe erosion. The more apparent effects
of this erosion are largely obliterated in subsequent
cultivation of the land, but the exposure of the
lighter colored subsoils, the decreased water ab-
sorptive capacity and the low fertility of these areas
are becoming more prominent from year to year.

On the steep slopes of the Clarion loam bordering
the rivers there has been excessive sheet and gully
erosion. In these areas 50 to 75 percent or more
of the surface soil has been washed away. In most
places the situation is serious and necessitates im-
mediate attention to prevent the further develop-
ment of gullies into the adjacent uplands and fur-
ther loss of surface soil.

As a result of the prevailing topography and type
of farming practiced in this area, there is, in some
years, an appreciable amount of soil erosion result-
ing from wind action. Strong winds blowing over
large areas of comparatively flat land with occa-
sional slopes in the spring when the land is unpro-
tected with a vegetative cover, and when there has
been less than the normal amount of rainfall, carry
away large amounts of the fertile surface soil. Aside
from carrying away the surface soil, an enormous
acreage of crops is frequently ruined by the strong
cutting action of the dust carried by the wind.
Other damaging effects of the wind erosion are the
drifting of soil in roadways, along fence lines,
around farm buildings and in other places where it

Fig. 20. Terraces prevent large amounts of water from running straight down the
slope at a high speed. Surface water is caught and led away slowly; thus the soil

has more time to absorb moisture and danger of gully formation is greatly

reduced.

may cause damage or inconvenience. This wind ero-
sion ean be largely checked by a proper cropping sys-
tem which in many cases should include the growing
of a winter cover erop of rye, barley or some other
crop that will cover the land in affected areas dur-
ing the late winter and spring months when this
type of erosion is most likely to occur. Special
cultivation practices in affected areas should also
be adopted. These are described in the section deal-
ing with the control of soil erosion.

Agricultural Practices in Relation to Erosion

A very intensive system of farming with the pro-
duction of corn and small grain is followed in this
soil area. This is naturally conducive to erosion
on the steeper slopes where the soils are subject
to erosion. Better planned eropping systems and
soil management practices will do much to prevent
further erosion in this area.

On the steeper slopes adjacent to the larger riv-
ers, much of the land is in timber. In many places,
however, the timber is being cut down and the land
cleared, even though it is too steep for cultivation.

THE CONTROL OF SOIL EROSION IN IOWA

Nature has undoubtedly demonstrated the ideal
method of controlling soil erosion. An abundance
of grass grew on the rolling prairie lands, and grass,
brush and timber were produced on the rougher
lands bordering the streams. Obviously it would
not be profitable nor desirable to leave all the land
under these types of vegetation, and a large part of
it must be used for the production of cultivated

crops. The erosion

control method

used by nature,

however, may well

be set up as an

ideal, and the
, principles involved
should be made a
part of the soil
management prac-
tices in present-
day farming.

In ‘order to con-
trol soil erosion in
farm practice it
would be wise to
imitate nature and
grow  mnon - tilled
and pasture crops
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