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LETTER OF TRANSMITTAL.

U. S. DEPARTMENT OF AGRICULTURE,
BUREAU oF Soius,
Washington, D. C., June 15, 1917.

Sir: Field operations of the Bureau of Soils for 1916 included a
soil survey of Dodge County, Nebraska, undertaken in cooperation
with the University of Nebraska. The selection of Dodge County
for survey was made after conference with State officials.

I have the honor to transmit herewith the manuscript and map
covering this work and to recommend their publication as advance
sheets of Field Operations of the Bureau of Soils for 1916, as author-
ized by law.

Respectfully,
Mivton WHITNEY,
Chief of Bureau.

Hon. D. F. Housron,

Secretary of Agriculture.
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SOIL SURVEY OF DODGE COUNTY NEBRASKA.

By B. W. TILLMAN, of the U. S. Department of Agriculture, In Charge, and
H. C. MORTLOCK, of the Nebraska Soil Survey.—Area Inspected by THOMAS
D. RICE.

DESCRIPTION OF THE AREA.

Dodge County, Nebr., lies in the eastern part of the State, about
30 miles west of the Missouri River. The bordering counties are
Cuming and Burt on the north, Burt and Washington on the east,
Douglas and Saunders on the south, and Colfax on the west. Dodge
and Saunders Counties are separated by the Platte River. The
county is roughly rectangular, with an
extension in the southeastern part be-
tween the Platte and Elkhorn Rivers.
The area of the county is 531 square
miles, or 339,840 acres.

About one-third of the county consists
of uplands and the remainder of terrace
and bottom lands. The upland occurs in
four separate areas, three in the northern Fre. 1.—Sketch map showing
half of the county and one in the south- églfnat;i;’;a"’}flegr’fe Dodge
central part. The largest area is in the
northwestern corner of the county and extends 12 miles along the
western county line and 9 miles along the northern line. On the
east lies the valley of the Elkhorn River, here about 4 miles wide.
East of this valley is a second upland arca separated by the some-
what narrower valley of Logan Creek from a third upland occupy-
ing the northeast corner of the county. The fourth area lies south
of the valley of Maple Creek. These upland areas consist of more
or less eroded portions of the loess plain that once covered much of
southeastern Nebraska.

In general the upland topography is rolling to hilly, but there are
some gently undulating areas, and other small comparatively flat
areas, representing remnants of the original surface of the plain.
The elevation is greatest in the northwestern part of the county
where it averages about 1,300 feet. The upland is in many places
bordered by high terraces, but in many others abuts directly on the
first bottoms. In the northwestern area the slopes are steep, especi-
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6 FIELD OPERATIONS OF THE BUREAU OT SOTLS, 1910.

ally where the upland drops to the alluvial flood plains. In the area
south of Maple Creek the slope from the upland to the terraces
is gradual and from the upland to the first bottom precipitous. In
the northeastern area the slopes are more gentle, and include no land
too steep for cultivation.

The terrace or second-bottom lands of Dodge County are about
as extensive as the uplands. They include a high second terrace
and a low first terrace. The high terrace of the Platte River is cut
into several irregular areas by the larger tributary streams, bordered
by strips of flood plain. One terrace area nearly 11 miles long
and 2 to 3 miles wide extends from the western county line to the
western end of the central loessial area. Small remnants of this
terrace occur east of the loessial area. The most extensive development
of high terrace is a triangular area lying between the Elkhorn River
and Maple Creek. This terrace area and those to the south lie about
60 feet above the flood plains of the Platte and Elkhorn Rivers.
Another high-terrace area, 1 to 2 miles wide, extends in a general
north and south direction along the west side of Logan Creek, and
smaller ones occur along the Elkhorn River and its larger tributaries
in the northwestern part of the county. These terraces do not stand
quite as high above the streams as the larger terraces to the south.

The first, or low, terraces lie about 15 feet above the first bottoms.
The town of Nickerson, in the eastern part of the county, is situ-
ated on a typical low terrace, and others occur along Maple Creek
and other streams. There are no areas of low terrace along the
Platte River.

The topography of the terraces varies from gently undulating or
in places slightly rolling to flat, with many depressions. The slopes
from the terraces to the first bottoms are usually gentle and culti-
vable. In some places the slopes grade into colluvial areas which
lie 8 to 10 feet above the first bottoms.

Approximately one-fourth of the county consists of first-bottom
land, most of which is in the flood plains of the Platte and Elkhorn
Rivers. The bottom lands along the Platte vary in width from 5
to 12 miles, but those of the Elkhorn seldom exceed 3 miles in
width, averaging only about 2 miles. The flood plains of the
smaller streams, such as Maple, Pebble, and Logan Creeks, vary in
width from a fraction of a mile to a few miles. The streams all
follow meandering courses. They usually flow near the center of
the valleys, but the Platte River flows along the south side of its
valley. The bottom lands are all flat except where interrupted by
abandoned channels, overflow sloughs, and sandy ridges.

The elevation of the bottom land in the vicinity of Fremont, in
the southeastern part of the county, is about 1,200 feet above sea
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level, according to data of the United States Geological Survey,
while that of the bottom areas in the northwestern part is about
1,300 feet. It is estimated that the upland lies about 120 to 150 feet
above the first bottoms on the average, and the total range in eleva-
tion in the county is probably not over 250 feet. There is a general
slope toward the southeast.

Dodge County is drained by the Platte and Elkhorn Rivers. The
Platte River borders the county on the south. It is a broad, shallow
stream, overburdened with sediment. Although all the drainage
ultimately reaches this stream, only about one-fourth of the total
area of the county drains directly into it. The northwestern and
northeastern parts are drained by the Elkhorn River and its tribu-
taries. Rawhide Creek drains the lowland of the Platte Valley.

In general, the upland is thoroughly to excessively drained, while
drainage on the terraces and first bottoms is deficient. All sections
of the upland are reached by drainage ways except the flat areas of
Marshall silt loam. As a rule, the divides are rather narrow and
stream branches numerous, but in some places the relief is not so
pronounced, the surface being more undulating. The most imper-
fectly drained areas are the terraces and first bottoms. Very fre-
quently the channels of upland streams are filled with sediment
where they issue onto the lowlands, and the water collects in depres-
sions or spreads over the lowland before it evaporates.

The first permanent settlement in this territory was made about
1854, near the mouth of Maple Creek. The county was organized in
1854, and the county seat established at Fontanelle, which is now
in Washington County. Fremont was made the county seat in
1860.

The early settlers in this region came largely from Iowa, Illinois,
Missouri, Indiana, and Eastern States. About 1870 there was a great
inflow of Swedish and Danish settlers, who made their homes largely
in the central part of the county. Many German families also ar-
rived about this time and settled in various sections. A Bohemian
colony was established in the northwestern part of the county. The
southwestern part, in the vicinity of North Bend, was settled largely
by Scotch-Irish.

White persons of native birth constitute 82.5 per cent of the total
population. Dodge County in 1910 had a population of 22,145, of
which 60.6 per cent was classed as rural, averaging approximately
25 persons to the square mile. The rural population is quite evenly
distributed, but is sparsest in the bottoms.

Fremont, the county seat, had a population of 8,718 in 1910. It is
situated in the southeastern part of the county, in a rich agricul-
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tural section. Fremont has important manufacturing and com-
mercial interests, and is the chief distributing point for farm imple-
ments and supplies. Other thriving towns, with populations of less
than 1,000 in 1910, include North Bend, on the Union Pacific Railroad
in the southwestern part of the county, and Scribner and Hooper,
on the Chicago & North Western Railway, in the central part. Wins-
low, Nickerson, Uehling, Dodge, Snyder, and Ames are other small
railroad towns.

The northern, eastern, and southern parts of Dodge County have
good transportation facilities. The Union Pacific Railroad traverses
the county east and west along its southern border. A line of the
Chicago & North Western Railway crosses the county in a
northwest-southeast direction, with branches extending west from
Scribner and east from Fremont. The Lincoln, Fremont & Sioux
City branch of the Chicago, Burlington & Quincy Railroad extends
north and south across the extreme eastern part of the county. These
various lines afford direct connection with Omaha, Lincoln, and
Sioux City, which constitute the principal markets for the farm prod-
ucts of the county. TFremont furnishes a good local market for dairy
and poultry products.

Dodge County is well supplied with public roads, which follow
land lines regardless of topography. The Lincoln Highway, a trans-
continental road, crosses the southern part of the county. There are
a few miles of gravel road in the vicinity of Fremont, but most of
the highways are not surfaced. The more important ones, such
as the Lincoln Highway and the main road from Fremont to Hooper
and other towns, are well graded and are dragged after each rain.
Little attention is given to the upkeep of some of the less important
roads, particularly those in the hilly section in the northwestern part
of the county. There are some very substantial bridges, such as the
two long steel structures across the Platte River, but the crossings
of the smaller streams are frequently in very poor condition. The
building of concrete culverts is receiving increased attention. Rural

mail-delivery routes and telephone service reach all parts of the
county.

CLIMATE,

The climate of Dodge County is well suited to grain farming and
stock raising. The following table shows the normal monthly, sea-
sonal, and annual temperature and precipitation as compiled from
the records of the Weather Bureau station at Fremont:
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Normal monthly, seasonal, and annual temperature and precipitation at

Fremont.
Temperature. Precipitation.
Month Total Total

onth. Absolute | Absolute amount | amount

Mean. | maxi- mini- | Mean. | for the for the

mum. mum. driest | wettest

year. year.

° F. ° F. *F. Inches.| Inches. | Inches.
25. 4 66 —24 1.05 2. 60 0. 69
19.6 61 —-31 .87 .40 1.68
22.1 68 -31 1.02 1.48 2.74
21.7 68 -31 2.94 4.48 5.11
35.2 89 —16 1.59 .70 1.73
50.5 98 14 2.59 2.22 1. 54
60.3 101 22 4.25 3.08 6.97
48.7 101 —16 8.43 6.00 10.24
70.3 99 39 5.13 1.59 5.99
75.0 110 36 4.21 2.39 8.95
73.1 106 38 3.98 1.34 9.65
72.8 110 361 13.32 5.32 24. 59
65.1 106 24 2.90 1.10 3.67
52.8 93 11 2.13 1.88 .56
31.3 79 —16 1.00 15 .98
Falleoeoi il 51.7 106 —16 6.03 3.13 5.21
Year. ..o 48.9 110 —31| 30.72 18.93 45.15

The mean annual precipitation is given as 30.72 inches, of which
13.32 inches, or 43.4 per cent, falls during the months of June,
July, and August, which constitute the principal part of the grow-
ing season. The mean annual precipitation in the driest year on
record was 18.93 inches, as compared with 45.15 inches in the wettest.
The driest months are November, December, January, and February,
each of which has a normal precipitation of about 1 inch. May,
June, and July have the heaviest precipitation. In summer the rain
usually comes in the form of thundershowers during which the pre-
cipitation is heavy for short periods of time. Torrential rains,
however, are rare. Droughts are almost unknown in May and June,
but during the latter half of July and in August the rainfall is con-
siderably lighter and less evenly distributed, so that long dry periods
occasionally occur.

The mean annual temperature is 48.9° F. The warmest month is
July, with a maximum recorded temperature of 110° F. The mean
temperature for the summer months is 72.8° F., and for the winter

104669°—18—-2
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21.7° F. The coldest temperature recorded is —81° F., which has
been reached in both January and February.

The average date of the first killing frost in the fall is October 4,
and that of the last in the spring April 28, making the average
growing season 159 days in length. The earliest recorded killing
frost in the fall occurred September 11, and the latest in the spring
on May 27. Fruit is sometimes injured by late spring frosts, es-
pecially when frosts follow unusually warm periods during which the
fruit buds have developed.

Periods of excessive heat accompanied by warm winds occasionally
cause injury to corn, oats, and pasture grasses. Tornadoes and hail-
storms, although uncommon, sometimes do damage.

AGRICULTURE.

The basic industry of Dodge County is agriculture. The prairie
land was broken soon after settlement began and devoted to the pro-
duction of farm crops. Few of the first settlers attempted to culti-
vate more than enough land to supply the immediate needs of the
family. Wheat was the first cash crop. Agricultural progress was
rapid until the Civil War, following which there was a short period
of depression. The completion of the Union Pacific Railroad in
1867 marked the beginning of a period of rapid agricultural develop-
ment. Corn soon became the principal cash crop. Flax and barley
were important crops until about 1870, when the extension of trans-
portation facilities in other parts of the West opened up large areas
of land better suited to the production of these crops.

By 1879 corn had surpassed wheat in acreage, the census reporting
53,095 acres in corn as compared with 45,584 acres in wheat. Hay
was third in acreage, its extensive production being due to the large
areas of bottom land from which wild grasses were harvested. Oats
were extensively grown for feed, the census reporting 10,262 acres
in this crop, with a production of 311,410 bushels. Rye was grown
on 1,253 acres and barley on 1,731 acres.

Spring wheat began to decline in acreage about 1880, as it was
found less profitable than either corn or oats. About 1895 wheat
again became important, the growth in popularity being indicated
by the increase from 13,419 acres planted in 1889 to 30,206 acres in
1899. This revival of interest in wheat production was due largely
to experiments carried on by the Nebraska Agricultural Experiment
Station, in which were demonstrated the superior qualities of a
variety of winter wheat known as Turkey Red. This variety con-
tinues to be grown extensively in this and adjoining counties. After
1900 wheat gradually decreased in acreage, concurrently with in-
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creased production of the other small grains, hay, and alfalfa, but
at the present time (1916) the acreage in wheat is larger than ever
before. Oats have steadily increased in acreage and now hold second
place in acreage among the small grains. This crop was grown on
51,511 acres in 1909, as compared with 10,262 acres in 1879. Alfalfa
increased in acreage from 129 acres in 1899 to 1,420 acres in 1909.
The area in wild hay decreased from 40,871 acres in 1899 to 27,176
acres in 1909. This change is due to the fact that much of the
bottom land has been sufliciently well drained for the production of
grain crops,

The changes in the relative importance of the various crops have
been accompanied by equally important changes in the agricultural
methods. Farming at first was crude and wasteful, little attention
being given to proper seed-bed preparation, seed selection, crop rota-
tion, and fertilization, with the result that yields steadily decreased.
As the cause of the lowering in yields became apparent more atten-
tion was given to remedial measures, and at present there is a general
tendency among the farmers to improve the crops by careful selec-
tion of seed and to increase the productive capacity of the soil by
crop rotation, manuring, and growing leguminous crops such as
alfalfa and clover.

Grain growing is the leading type of agriculture in Dodge County,
with live-stock farming, including the raising of beef cattle and hogs
and dairying as an important adjunct. The principal crops are corn,
oats, wheat, wild hay, timothy, clover, and alfalfa. The value? of
all cereals produced in 1909 was $2,561,333. The income from ani-
mals sold or slaughtered amounted to $1,462,568. Dairy products
were produced to the value of $166,429, and poultry and eggs to the
value of $200,852. The value of the corn, wheat, and oats produced
in 1915 is reported as $2,895,281.

Over 27 per cent of the total area of the county was devoted to
corn in 1909, there being 92,500 acres in this crop, with a production
of 3,283,401 bushels, averaging 35.5 bushels per acre. In 1915 there
were 91,838 acres in corn, yielding 37.1 bushels per acre. The pro-
duction reached 3,407,189 bushels, valued at $1,703,595. Dodge
County ranks as one of the leading counties in the State in average
vield of corn. Some of the corn produced is sold, but most of it is
fed to cattle and hogs. Silage corn is grown to some extent in con-
nection with dairying. That part of the crop not used for silage or
fodder is husked in the field, and the stalks after being pastured in
the winter are cut in the spring and plowed under. Corn is grown
on all the soils in the county, but does best on the Wabash and Cass

3 The agricultural statistics quoted in this chapter are taken from reports of the
Federal cemsus, except those for 1915, which are taken from the annual report of the
Nebraska State Board of Agriculture.
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silt loams of the bottoms and the Waukesha silt loam of the terraces.
Both yellow and white Dent varieties are grown. Reids Yellow
Dent, Improved Leaming, and Iowa Silver Mine are the leading
varieties.

The cultural methods for corn are practically uniform throughout
the county. Very little fall plowing is done. Most of the crop is
listed, the single-row lister ordinarily being used, but part is check-
rowed. Besides being more quickly planted, listed corn is thought
to withstand drought better and is more easily kept free from weeds,
but the results obtained with listing over a period of years do not
compare favorably with those obtained with more thorough seed-
bed preparation. On many farms corn is grown five or six years in
succession on the same land. Better yields are obtained where the
crop is grown in rotation with small grains and a legume. In recent
vears increased attention has been given to corn breeding, and
varieties adapted to the local conditions are easily obtained. Over
the county as a whole, however, seed is indifferently selected, and the
vields in general could be greatly increased by greater care along
this line. Varieties of corn recommended by the Nebraska Experi-
ment Station as being well adapted to this county are Reids Yellow
Dent, Nebraska White Prize, and Towa Silver Mine.

Oats were grown on 51,511 acres in 1909. The acreage devoted to
this crop has steadily increased since 1879, when only 10,262 acres
were grown. At the present time it is estimated that about 15 per
cent of the area of the county is devoted to this crop. In 1915 there
were 49,128 acres in oats, ylelding 37.4 bushels per acre, or a total of
1,837,387 bushels. Red Rustproof and Kherson are the leading va-
rieties, the latter being better adapted to the bottom soils, on which
the crop is likely to lodge and rust. Very little effort is made to con-
trol smut, notwithstanding the fact that yields are sometimes lowered
as much as one-sixth by this disease. The average yield of oats in
1909 was less than 26 bushels per acre. This yield is greatly exceeded
on many farms. In the season of 1916 some fields yielded as much as
65 bushels per acre, and reports from farmers indicate an average
yield for the county of about 40 bushels per acre. As a rule oats fol-
low corn in the rotation. They are very seldom sown twice in suc-
cession on the same land. The crop is usually cut with a binder and
either thrashed from the shock or stacked. The straw is used for
roughage, very little of it being baled and shipped. The grain is used
extensively as feed for horses and other stock, but some is sold
on the market. Seed is frequently imported from other sections, as
the opinion prevails that the local seed deteriorates.

As already noted there has been much fluctuation in the produc-
tion of wheat since the settlement of the county, and among other
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changes there has occurred the substitution of winter for spring
wheat. The area in this crop in 1915 was 35,251 acres and the aver-
age yield 22.8 bushels an acre, the production reaching a total of
826,523 bushels. Spring wheat was grown on only 1,250 acres, with a
yield of 16 bushels per acre. The acreage in wheat in 1915 was
slightly larger than in the preceding year, owing to the expectation
of an advance in prices. Turkey Red, a strain of Russian winter
wheat, is the predominant variety. Several other varieties of wheat
are grown, but the names are generally unknown and little effort is
made to keep the strains pure.

Wheat usually follows oats or corn, but on some farms it is grown
continuously for several years. When the crop follows oats the
ground is plowed in the late summer and thoroughly disked to pre-
pare a compact seed bed. Where it follows corn, the latter crop is
usually cut for silage or fodder and the ground disked thoroughly.
Excellent yields are obtained in this way. Wheat often is used as a
nurse crop for clover and timothy. The crop is usually thrashed
from the shock. Most of the grain is sold direct from the thrashing
machine, but there is a tendency in some sections of the county to
store the grain and hold it for advanced prices. Some damage is
caused by smut, but not much effort is made to control this disease.
Rust rarely causes damage to winter wheat, but is very destructive to
spring wheat.

Hay is an important crop in Dodge County. The acreage in wild
hay is still quite large, as large areas of bottom land are untilled on
account of deficient drainage. Practically none of the upland re-
mains in wild grass. Wild hay is now produced mainly on the La-
moure clay and the Wabash clay, but there are considerable areas on
other heavy soils of these series as well as on the Cass and Sarpy
soils. No doubt all the bottom land, except that which is very de-
ficient in drainage, owing to its extremely low position, will in a few
years be devoted to grain growing. The yields of wild hay range
from 1 to 2 tons per acre. The crop is stacked in the field and either
baled for market or hauled to the feed lots as needed. The produc-
tion of wild or prairie hay in 1909 is reported as 46,637 tons. Omaha
is the principal market for the hay. It commands a price of $6 to
$12 a ton, depending on the quality and demand.

Alfalfa is receiving increased attention in Dodge County. In 1915
there were 8,652 acres in alfalfa, with a total production of 31,147
tons. The crop does well on all the well-drained soils, both bottom
and upland. It is grown mainly on the terrace soils, but there are
many productive fields on the upland as well as on the higher lying
bottom soils. Three cuttings and sometimes four are obtained each
year, giving a total yield of 3} to 5% tons per acre. Most of the hay
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is fed to live stock on the farms, but some is marketed. The stand
of alfalfa is usually left for a number of years. The seed is usually
sown in August, at the rate of about 15 pounds per acre. In some
cases a nurse crop of wheat or oats is grown successfully with
alfalfa. Owing to its high feeding value for all kinds of live stock
and its adaptation to the soils of the county, alfalfa promises to be-
come one of the leading crops.

The State board of agriculture reports 6,191 acres in clover in
1915. The soils, particularly the Waukesha and Marshall silt loams,
are highly adapted to clover where maintained in proper condition.
There have recently been some failures to obtain stands, but these
have been due largely to unusually dry seasons. The seed is usually
sown with a nurse crop of wheat or oats in early March, at the rate
of 6 to 8 pounds per acre. If rain falls at the critical time follow-
ing the removal of the nurse crop, clover does well and makes a
luxuriant growth. Frequently, however, little rain falls from the
middle of July to the middle of September, and the delicate young
clover plants die upon being subjected to the hot, dry winds after
removal of the nurse crop. If the seeding withstands this unfavor-
able period it quickly revives after the fall rains. The crop sup-
plies excellent fall pasturage for hogs and cattle, and is cut for hay
the following spring, with yields of 1 to 2 tons per acre. The second
crop is sometimes harvested for seed, but more often it is used for fall
pasture. The following spring the land is planted to corn, which
on clover sod gives ylelds far above the average. In some cases the
second crop of clover is plowed under and the land seeded to winter
wheat. The growing of clover invariably results in increased yields
of succeeding crops.

When mixed timothy and clover are grown the first crop is almost
pure clover, the second about an equal mixture of the two, and the
third almost pure timothy. The census reports a production of
18,086 tons of mixed clover and timothy hay in 1909. This is appar-
ently all fed to live stock on the farms, and it is held in high esteem
for work horses.

The acreage in barley has steadily decreased in recent years. This
crop is grown to be sold to breweries. Rye and millet or Hungarian
grass are crops of minor importance.

Potatoes were planted on 1,406 acres and produced 121,574 bushels
in 1909. This crop is grown mostly on the lighter textured soils of
the bottoms in the vicinity of Fremont. Trucking has been given
little attention in Dodge County, but some vegetables are grown on
a commercial scale near Fremont and certain smaller towns.

A considerable number of farms have small orchards of apples,
cherries, and pears which, with proper care, produce excellent fruit,
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but as far as known there is only one commercial apple orchard in
the county. The trees in this orchard are carefully pruned and
sprayed, and the orchard is reported to be profitable. The Marshall
silt loam, Waukesha silt loam, and Knox silt loam are excellent fruit
soils. Varieties of apples grown successfully in adjoining areas
are the Early Harvest, Red June, Wealthy, Jonathan, Winesap, and
Black Twig. The total production of apples in 1909 was 126,813
bushels. There are a few small vineyards in the county. The cen-
sus reports 9,393 grapevines in 1909, producing 70,952 pounds of
grapes. Like apples, grapes require special care in cultivation, prun-
ing, and spraying to control the prevalent fungous diseases and
insects. The excellent shipping facilities and the adaptation of
the soils favor an extension of fruit growing. Small fruits grown
to some extent include strawberries, blackberries, and raspberries.
These fruits are grown for local consumption only.

As a source of income the live-stock industry is important. As
already stated, the total receipts from the live-stock sources in 1909
amounted to $1,820,632. A total of 17,078 cattle were sold or slaugh-
tered in that year. There are several large herds of purebred beef
cattle in the county, and many purebred bulls have been introduced
in recent years to improve the grade stock. The quality of the beef
cattle in general is very good. The Hereford, Shorthorn, and Gal-
loway breeds lead in the order named. The beef cattle are usually
fed for market, but some are sold as stockers and feeders. A few
farmers feed cattle purchased at the stockyards in Omaha.

Dairying is gradually being extended in conjunction with general
grain farming. The number of purebred dairy cattle is small, but
sufficient to serve as a basis for the development of the dairy industry.
The abundance of rich nitrogenous feeds, such as clover and alfalfa,
to balance the corn crop, and the good marketing facilities combine
to favor the extension of dairying. From 8 to 10 cows are kept on
the average farm, and practically every farmer has a cream sepa-
rator. Some milk is disposed of at skimming stations. In the vicin-
ity of Fremont milk and cream are taken up by collectors, who charge
20 to 25 cents per hundredweight for hauling. Few farmers are en-
gaged in dairying exclusively. Many farmers milk grade beef cows,
and there is a great need for the introduction of more purebred bulls
of dairy breeds. At present the Holstein is the prevailing breed in
the improved dairy herds.

Hog raising is an important branch of the live-stock industry.
Nearly every farmer fattens 30 to 60 hogs a year, and large num-
bers are raised in connection with the feeding of beef cattle.
Although there are few purebred herds, the quality of the stock in
general is very good. Poland China and Duroc Jersey seem to be
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the most popular breeds, but Chester White and Berkshire are also
common. Practically all the stock is raised and fattened on the
farm. Hog raising has been disastrously affected at times by the
prevalence of hog cholera. Much attention is now given to hog-
cholera vaccination, and there is an awakening to the value of sanitary
measures in combating this disease.

There are only a few flocks of sheep in the county, and sheep rais-
ing does not receive the attention it deserves. Some farmers buy a
carload or more of sheep in the fall, fatten them on corn and
pasturage, and sell them when market prices are favorable. The
census reports 2,082 sheep in the county in 1910.

Poultry is kept on all the farms, and constitutes an important
source of income. There is a good local demand for poultry prod-
ucts, and increased attention is being given to improvement of the
stock. There are no highly specialized poultry farms in the county.
The Leghorn, Barred Rock, Rhode Island Red, Orpington, and
Wyandotte are the most important breeds.

The breeding of draft horses receives attention on nearly all
farms and some mules are raised, but the local demand for mules
is greater than the supply. The quality of the horses is excellent.
The Percheron is the most popular breed, followed by the Clydes-
dale and Belgian. Much improvement in the quality of the horses
has been made within the last 10 years.

The adaptation of the different soils to crops receives almost no
recognition, and practically all the ordinary crops are grown indis-
criminately on most of the soil types. Corn, oats, and wheat do
well on the silt loams as well as on the heavier types. In general, the
crops grown are well adapted to the soils and climatic conditions.

Only the more progressive farmers follow a definite rotation.
The one ordinarily followed consists of corn for one to three years,
oats or wheat, timothy, and corn. The most successful farmers do
not grow corn more than two years in succession. When corn is
followed by oats, the latter crop is succeeded by wheat and the wheat
is followed by clover and timothy. On the bottom lands corn is
often planted for three years or more in succession, and good yields
are maintained. On some farms crops are not rotated until the
vields begin to decrease. Clover frequently fails to catch, and the
value of the rotation is largely lost when there is no leguminous crop
to build up the soil. In some cases alfalfa is taking the place of
clover, but owing to the desirability of keeping the stand of alfalfa
for three or four years or longer this crop does not fit so well in the
rotation. Frequently alfalfa is grown five to seven years in the same
field.

The importance of proper cultural methods and fertilization is not
fully appreciated. Wheat land is generally plowed in the fall just
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before seeding and the seed bed prepared with a harrow and disk.
Little time is allowed for proper aeration of the soil between plow-
ing and seeding time. Corn land is usually listed, and sometimes
double listed where the crop succeeds itself. Where wheat or oats
follow corn the land is usually disked. The methods vary with dif-
ferences in the soils. ‘The better practice in growing fall wheat is
to plow the ground in early summer, as soon as the preceding crop
1s removed, and to keep the soil well mulched until the time of seed-
ing, in September and October.

Considerable barnyard manure is produced, but in most cases little
care is taken to preserve it. No manure pits have been constructed,
and on some farms the manure is piled outdoors without protection,
where much of its fertilizing value is lost by leaching. The more
progressive farmers remove the manure in the barns and lots about
twice a year, applying it mainly to wheat land, but sometimes to
corn land. The plowing under of green crops is not extensively
practiced. Practically no commercial fertilizers are used, the ex-
penditure in 1909 being only $578 for the entire county.

Farm improvements in Dodge County, with few exceptions, are
substantial. Many farms have gravity water systems to supply the
house and other buildings. The farm machinery is of the most im-
proved type. Four-horse to six-horse gang plows are common, and
power tractors are used on many farms. The work stock is usually of
heavy draft types.

Farm labor is scarce. 'Wages range from $25 to $40 a month, with
board and room. Day labor commands from $1.50 to $2 a day, with
board. Harvest hands are frequently paid $2.50 to $3 a day, with
board. Many farmers hire labor by the year, and in this way insure
against lack of help at critical periods.

Dodge County in 1910 contained approximately 310,693 acres of
farm land, amounting to 91.4 per cent of its total area. The average
size of the farms is 177 acres. In 1880, according to the census, the
average size was 165 acres. Only 50.5 per cent of the farms are op-
erated by owners, the remainder being farmed by tenants. Both the
cash and share systems of leasing are followed. Under the prevail-
ing system the owner gets two-fifths of the crops, the tenant furnish-
ing implements, work stock, and labor. Where the owner furnishes
the implements and work stock, he and the tenant share all crops
equally. In a few cases the tenant pays rent for the pasture land
and grows the grain crops on shares. In nearly all cases the tenant
is required to deliver the owner’s share of the grain at the elevator.
Cash rent ranges from $4 to $6.50 an acre for the best land, depend-
ing on the kind of soil. Rents for farming land are highest in the
vicinity of Fremont.
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The average value of all farm property per farm in Dodge County
in 1910 was $20,334, of which the land constituted 79.8 per cent,
buildings 10.3 per cent, implements 1.7 per cent, and live stock 8.2
per cent. From 1900 to 1910 the average assessed value of the land
increased from $38.46 to $91.66 an acre. The selling price at this time
(1916) ranges from $90 to $200 an acre, depending on the improve-
ments, soil, and location. The poorly drained bottom lands are the
lowest in value. Upland farms can rarely be bought for less than
$150 an acre.

SOILS.

The soils of Dodge County may be divided on the basis of physiog-
raphy into three broad groups, upland, terrace, and first-bottom
soils. The upland group includes the Marshall and Knox series and
a colluvial soil, classed in the Judson series. The terrace soils are
classed in the Waukesha and Scott series, and those of the first
bottoms in the Wabash, Lamoure, Cass, and Sarpy series and River-
wash. The upland soils are loessial in origin. The terrace soils
represent former valley-filling deposits, in which the lower lying
material is sand and the upper part mainly reassorted loesslike mate-
rial. The first-bottom soils represent alluvium, derived from the
bordering uplands.

The underlying rocks, as determined by well records and by out-
crops in adjacent counties, consist of alternating beds of limestones,
shales, and sandstones of Pennsylvanian and Cretaceous ages. These
formations are not exposed at the surface in Dodge County and are
of no economic importance. According to State surveys, the basal
rocks are covered in adjoining areas by three distinct drift sheets, of
which the Kansan is the uppermost, the Aftonian the intermediate
layer, and the Nebraskan the lowermost. In Dodge County only the
Kansan sheet is exposed. One exposure occurs about 6 miles north-
west of Fremont at the foot of the slopes from the central upland
area. Other exposures are in the deeper cuts of strecams in the
northwestern part of the county. This drift sheet is characterized
by irregular masses of gravel, pebbles, and small stones, mixed
usually with much clay, silt, and sand. It evidently underlies all the
upland, and it seems also in places to underlie the terraces and flood
plains. It has contributed very little or nothing to the soils of this
county.

Overlying the basal Kansan drift and covering it to a depth of
80 to 100 feet is a deposit of silt. Similar deposits along the Missouri
have been classed as loess. Geological evidence indicates that the
wind has been the principal agent of distribution of this material
along the river. The mode of formation of the silt deposit in Dodge



SOIL SURVEY OF DODGE COUNTY, NEBRASKA, 19

County, however, has never been satisfactorily explained. Accord-
ing to State surveys the extensive occurrence of this material at great
distances west of the river does not favor the hypothesis of eolian
origin. Furthermore, the subsequent invasion of the area by water,
forming the extensive terraces occupied by the so-called valley loess,
would seem to support the view that the material was carried to
its present position by slowly moving water at the time of the in-
vasion of the ice sheet. On account of its similarity in physical
characteristics, lithologic character, and stratigraphic position to
the loess of the Missouri River this material is classed as loessial.
It is possible that soil material derived from glacial deposits in
situ may subsequently, through the action of chemical and physical
soil-forming processes, develop true loessial characteristics. The
loess formation gives rise to the extensively developed Marshall silt,
loam and to the less important Knox silt loam and a colluvial type,
the Judson silt loam. The formation covers about one-third of the
total area of the county and occurs in four distinct areas, remnants of
the loess plains. The loess soils are characterized by an unusual
uniformity in the size of soil particles and by a tendency to split into
vertical planes, producing perpendicular bluffs along watercourses
and roads and in other places subject to erosion.

Terrace or second-bottom soils are very extensive in Dodge County.
They consist of reassorted soil material derived from the upland and
deposited by slowly moving water in former ages. The terraces
consist of a first or low terrace and a second or high terrace. The
soil material of the higher terrace varies in thickness from 5 to 30
feet or more and is underlain by light-gray alluvial sand and gravel.
The low terrace lies about 15 feet higher than the first bottom. Tt
is not underlain by the basal sand formation. The surface materiai
of the terraces gives rise to the Waukesha and Scott silt loams, and
the basal sandy material to the Waukesha fine sandy loam.

The present stream alluvium, or first-bottom soil material, comes
from two main sources. That along the smaller streams, including
the Elkhorn River, is derived from local upland material. That in the
flood plain of the Platte River has been formed from heterogeneous
deposits brought down by that stream, including material derived
not only from the local uplands but also from other soil provinces.

The streams are continually changing their channels, eroding on
one side and depositing the reassorted material on the other. Fre-
quently the current changes to a new channel and the old bed of
sandy or silt material is covered with a thin deposit of silty clay.
This condition has given rise to areas of soil of widely varying
texture. At times of overflow, very fine sand, silt, and clay have
been deposited in immense quantities, changing the soils in texture
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and other characteristics. Along the smaller streams the alluvium
is generally more uniform, consisting largely of stratified clay and
silt. The alluvial soils are classed in the Wabash, Lamoure, Cass,
and Sarpy series.

The Marshall series includes types with dark-brown to black sur-
face soils and a lighter yellowish brown subsoil. It is characterized
by and distinguished from the lighter colored Knox series by the
large quantity of organic matter in the surface soil.

The Knox soils are light brown, and the subsoil yellow to grayish
yellow. These soils occur mainly in the Central Prairie States.
They have a prevailingly rolling to hilly topography.

The Judson series represents colluvial accumulations of terrace
material derived from the Knox and Marshall soils of the upland.
It is characterized by a prevailingly dark brown color in the sur-
face soil, grading into light brown in the subsoil. The Judson soils
occur at the foot of upland slopes.

The Waukesha soils are dark brown to brown in the surface layer,
and have yellowish-brown to brown subsoils. They are derived from
water-assorted loessial and glacial deposits. The topography is
mainly flat to undulating. The Waukesha soils differ from the
Marshall in origin and in being more compact in the subsoil and
lighter colored in the surface layer.

The surface soils of the Scott series are brown to drab; the sub-
soil is light drab to gravish. These soils consist of lake-laid material
eroded from the higher lying surrounding soils and deposited by sheet
surface waters in temporary lakes or ponds occupying local un-
drained, sinklike depressions. The soils are poorly drained.

Four types of the Wabash series, the silt loam, clay loam, silty clay,
and clay, are represented in Dodge County. The soils of this series
are black, ranging to dark brown, and have a high organic-matter
content. The subsoils are drab to grayish drab. The material has
been derived by wash from the loessial and associated uplands.

The Lamoure soils differ from the Wabash in being less perfectly
drained and in having a highly calcareous subsoil. The subsoil is
prevailingly lighter colored than that of the Wabash series. The
Lamoure soils contain more saline areas than the other soils of the
county. The series is represented in Dodge County by three types,
the silt loam, silty clay, and clay.

The Cass series is represented by the fine sandy loam, very fine
sandy loam, loam, silt loam, and silty clay types.. These soils are
black in the surface portion and differ from the Wabash soils in
having brownish-gray, sandy subsoils. Drainage is good where the
land is free from overflows.

The soils of the Sarpy series differ from the Cass soils in the light-
brown to grayish-brown color of the surface layer. They differ from
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the Wabash and Lamoure soils in having a loose, silty or fine sandy
subsoil, distinctly lighter in texture than the surface soil. Owing
to their low position in this county the Sarpy soils are in general
rather poorly drained. The topography is flat except where modified
by slight ridges and depressions. The series is represented by two
types, the very fine sand and the very fine sandy loam.

The following table shows the actual and relative extent of each
soil type mapped in this county :

Areas of different soils.

Soil. Acres. Per cent. ’ Soil. i Acres. | Percent.
) \

Marshall siltloam ... ....... 86,016 5.6 Lamoureelay.ee. cooioaan.n 4,864 1.4

Flat phase... .. ......... 960 “U Cassloam..ee ool 4,352 1.3
Wabash silt loam........... 78,848 23.2 {| Lamouresilty elay......... 4,288 1.3
Waukesha silt loam.........| 64,192 } 2.3 Lamouresilt loam.......... © 4,160 1.2

Low-terrace phase..... 4,672 : Knox siltloam. . .......... | 4,096 1.2
Cass very fine sandy loam..| 16,128 4.7 || Sarpy very fine sand........ ! 2,368 .7
Wabash silty elay.......... 14,336 4.2 || Cassfine sandy loam....... } 2,048 6
Wabashelay............... 11,072 3.3 || Judson siltloam............ © 2,048 6
Casssiltloam....._......... 10,752 3.2 || Riverwash.cea...oooooo.ott. 1,920 .6
Sarpy very fine sandyloam . 8,512 2.5 || Wabash elay loam.......... 1.536 4
‘Waukesha fine sandy loam.. 6,336 1.9 || Casssiltyelay.............. I 1,088 3
Scott silt loam.............. 5,248 L5 =

MARSHALL SILT LOAM.

The Marshall silt loam consists of a dark-brown, friable silt loam,
with an average depth of 15 inches, underlain by a subsoil of lighter
brown, slightly heavier silt loam, changing below 22 inches to a
yellow to yellowish-brown compact silty clay loam. This either con-
tinues through the 3-foot section without change or becomes heavier
with depth, until at 30 inches it consists of a compact, yellow silty
clay, sometimes mottled with gray. From 30 to 36 inches and lower
the subsoil frequently grades into a yellow, friable silt loam. On
gradual slopes to streams the color of the surface soil in places is
black and the material is prevailingly deeper, often extending to
24 inches without change in color or texture. The deeper subsoil, at
about 40 inches, is calcareous, the lime occurring in the form of con-
cretions which vary from one-sixteenth to one-eighth inch in
diameter.

The depth of the surface soil depends largely on the topographic
position. On flat divides and slopes it is usually 15 to 20 inches in
depth, while on sharp divides and shoulders of hills the yellowish-
brown subsoil is frequently encountered at a depth of 10 to 12
inches. The type in these shallow areas really represents an extreme
variation toward the Knox silt loam, which is not mapped separately



22 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1916,

where it occurs in areas of less than 10 acres. Shallow, light-colored
areas occur in the northeastern and northwestern parts of the county.
Freshly plowed fields in these areas have a spotted appearance, as
the subsoil is brought to the surface in spots where erosion has
thinned down the darker surface layer. In a few places these light-
colored areas are noticeably heavier in texture than the typical soil,
approaching a silty clay. If allowed to continue, erosion will ulti-
mately seriously impair the productiveness of such areas.

The Marshall silt loam is one of the important soil types of Dodge
County. Tt forms the several upland divisions already described,
and occupies the highest stratigraphic position.

The Marshall silt loam differs from the Knox silt loam in its
darker color, due to a higher organic-matter content, and in hav-
Ing a smoother topography.

The Marshall silt loam is regarded as one of the best upland corn
soils in the Mississippi Basin. It originally supported a thick sod
of prairie grasses and was used extensively for grazing. All the type
is now under cultivation. About one-half of it is in corn and the re-
mainder largely in oats and wheat. Excellent yields of corn are ob-
tained in normal years, and in dry years the yields are usually
greater than the average for the State. The average yield for the
last six years is estimated by farmers to be as high as 37 bushels per
acre. Yields of 60 to 65 bushels an acre are common under good
management, and show the possibilities in corn production. Oats
ordinarily yield about 40 bushels per acre. The acreage in winter
wheat is béing increased. The average yield is between 22 and 25
bushels per acre, but many farms produce as much as 40 bushels per
acre. The acreage in clover, timothy, and alfalfa is comparatively
small, but has increased in recent years. Clover frequently fails to
catch, and in recent years alfalfa has to some extent taken its place.
In favorable years clover yields 1 to 2 tons per acre. Alfalfa nor-
mally gives a total yield of 8% to 5 tons per acre. All the hay pro-
duced is fed to live stock.

Corn on this soil is usually listed. Where oats or wheat follows
corn the land is disked. Plowing for wheat is usually done in the
late summer or in early fall just before sowing. Owing to its ex-
tremely favorable strueture the soil is easily handled and can be
cultivated under a wide range of moisture conditions. Where prop-
erly tilled it resists drought for long periods. Little or no commer-
cial fertilizer is used, but manure is applied by the more progressive
farmers, usually to the wheat land before plowing.

The usual rotation consists of corn one or two years, followed by
oats and wheat one year. This is varied by growing an occasional
crop of clover or timothy. Alfalfa following wheat is usually
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allowed to stand five or six years before the land is returned to corn.
Many farmers grow the same crop continuously for several years.

Increased attention is being given to the raising of live stock,
principally beef cattle and hogs, and there are quite a number of
dairy cows on farms on this type. A few farmers import feeders
from the Omaha market.

Land of the Marshall silt loam sells for $135 to $175 an acre,
depending on the improvements and the nearness to towns.

The present system of extensive grain growing without adequate
provision for maintaining the organic content of the soil is resulting
in decreased yields. In the absence of an adequate supply of stable
manure the productiveness of the soil can not be maintained unless
a leguminous crop, such as alfalfa or clover, is grown at least once
in every four years. The soil is ideally adapted to both these crops,
and they should be made the basis of the rotation, the hay to be fed
to live stock and the manure returned to the land. Occasionally a
crop of clover may be plowed under. Another method of adding
organic matter, practiced in other States with success, is to sow
sweet clover in wheat, to be plowed under in the fall or in the fol-
lowing spring. In this way it is possible to have two leguminous
crops to plow under in each rotation and yet to grow three grain crops
in the four-year period. Where it is difficult to grow red clover,
as on some of the run-down land, applications of bone meal will prove
beneficial. Where live stock is not kept in considerable numbers
clover should be plowed under for green manure the year following
the season of seeding. The entire crop should be plowed under where
the soil is very deficient in nitrogen. Clover seldom fails to make a
stand when seeded alone.

The yield of winter wheat can be materially increased by early
plowing. The oat or clover sod should be plowed as soon as pos-
sible after harvest and a fine, firm sced bed prepared. Fall plowing
should be more extensively practiced for spring plantings where
there is no danger of erosion. Ixperience on many farms has shown
the superiority of thorough seed-bed preparation for corn over the
prevailing method of listing the crop.

The control of erosion is one of the most important problems in
the management of this soil. The losses from erosion have not been
sufficiently realized in the past because of the fact that with the
addition of decaying organic matter and exposure to the air the sub-
surface soil to great depths produces as good crops as the present
surface soil. With the gradual depletion of organic matter and the
continual washing away of the surface material the soil will wulti-
mately be left in an unproductive condition and the land will be
gullied and rendered uncultivable. Erosion is already serious in the



24 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1916,

northwestern part of the county. To counteract the tendency to
wash, the soil should be deeply cultivated, so as to facilitate the
absorption of water. KErosion can also be checked by keeping the
surface covered with a crop as much of the year as possible.

After ditches have been formed the prevention of erosion becomes
more difficult. A method practiced with considerable success in
other areas consists of building a dam of earth or stone across the
ditch in the lower part of the field to check the run-off. A drain-
pipe passes through the dam and connects with an upright pipe on
the upper side. The sediment held by the dam gradually fills the
ditch. The drain pipe disposes of the water left standing below
the upright pipe.

Marshall silt loam, flat phase—The Marshall silt loam includes
two small areas of soil having a flat topography, which are shown
on the accompanying soil map as a flat phase of the type. The soil
differs from the typical Marshall silt loam in the darker color and
greater depth of the surface soil. Prevailingly the phase consists
of a black silt loam, 22 inches deep, grading into a yellowish-brown,
compact silty clay. It represents remnants of the original loess
plain which have not lost any of their surface features through
erosion. Both surface drainage and internal drainage are good.
The agricultural value of this phase does not differ greatly from that
of the typical Marshall silt loam.

KNOX SILT LOAM.

The soil of the Knox silt loam is a yellowish-brown or light-brown,
keavy silt loam, 8 or 10 inches deep. Below this a yellow, heavy silt
loam to silty clay loam is encountered, extending to a depth of 20 to
25 inches. The lower subsoil, to 36 inches, is a yellow, friable silt
loam, much lighter in texture than the layer immediately overlying
it. Reddish-yellow iron stains and lime concretions are common in
the subsoil. The surface soil varies slightly in color with difference
in topographic position. On sharp divides and steep slopes the
lighter colored material is exposed, while on broad divides and mod-
erate slopes the soil is brown to dark brown in color, resembling the
Marshall silt lcam. Areas of such brownish soil occur in the north-
eastern part of the county. The line of demarcation between the
Knox silt loam and the Marshall silt loam is indefinite, as the two
soils grade imperceptibly into each other. In the northwestern part
of the county small areas of Marshall silt loam on the steeper slopes
are as light in color as some of the Knox silt loam in the northeastern
part of the county, but owing to the absence of any areas of typical
Knox silt loam in this section the soil is mapped as Marshall.

The largest areas of Knox silt loam occur in the northeastern part
of the county. Small developments are encountered in both the
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northwestern and central upland areas. Along the slopes of the
central upland area adjacent to the Platte Valley there are some
outcrops of the Kansan drift. This material has not influenced the
soll to any great extent, but a few small areas contain a sufficiently
large amount of fine sand particles of drift material to give the soil
a loamy structure. Such areas actually represent the Shelby loam,
but owing to their small extent they are not mapped separately.

The Knox silt loam is confined to the slopes and steep ridges be-
tween the areas of Marshall soil and the bottom lands. It is thor-
oughly dissected by short streams, and drainage is naturally exces-
sive. The type is subject to severe erosion during periods of heavy
rainfall, but since the subsoil material is productive after aeration
and the incorporation of organic matter, the effect of erosion has
not been keenly felt.

The common staple crops of the county are grown on this type,
and good yields are obtained. 'The soil is particularly well suited to
alfalfa, on account of its thorough drainage and high lime content.
Yields of 3 to 44 tons an acre from three cuttings are frequently
obtained. Corn yields 35 to 45 bushels an acre, and wheat and oats
20 to 45 bushels. Practically all the type is under cultivation.

Owing to its small extent and irregular occurrence, no definite
selling value can be assigned to this soil. It is usually held in asso-
ciation with the Marshall silt loam, and slightly reduces the value
of farms, owing to the steepness of its slopes and the generally un-
favorable topography.

The Knox silt loam is naturally low in organic matter, and owing
to this deficiency and to its rougher topography it is not as well
suited to grain growing as is the Marshall silt loam. TIts productive-
ness is gradually decreasing under the present methods of farming.
A much larger acreage should be devoted to leguminous crops, to
which the o0il is so well adapted. Erosion is serious on this soil, and
every effort should be made to lessen its damaging effects by grow-
ing winter cover crops and by following the other methods sug-
gested for the Marshall silt loam.

In other counties of Nebraska and in surrounding States this soil
is extensively used for the production of small fruits, vegetables, and
orchard products. It is recognized as one of the strongest fruit
soils in the United States. In Douglas County, Nebr., and Buchanan
County, Mo., the growing of small fruits, principally grapes, straw-
berries, and blackberries, is becoming a very important industry on
this soil.

It would seem that fruit growing could be profitably extended on
both the Knox and Marshall soils in Dodge County, as very little
fruit is grown and the market facilities are excellent. Potatoes also
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are grown on this type in other areas, and yields of 150 to 175 bushels
per acre are obtained.

JUDSON SILT LOAM.

The Judson silt loam typically consists of a dark-brown silt loam
2 feet deep, resting on material slightly heavier in texture and light
brown in color to a depth of 36 inches. In some places the soil con-
tains enough fine sand, derived from glacial drift and from the basal
layer of the terrace, to have a loam texture.

This soil is the result of colluvial action. It occurs at the foot of
slopes reaching from the uplands and from the terraces, and separates
these from the first bottoms. It is not subject to overflow and suffers
little from erosion, having a gradual slope to the lowland. It lies
about 8 to 10 feet above the first bottom.

This type occurs in small areas in various parts of the county.
Both the surface drainage and underdrainage are good. The soil is
rich in organic matter, and owing to this and to its favorable texture
it is very productive and easy to maintain in proper tilth. It does not
bake or crack and withstands drought for long periods. All the type
is under cultivation, and it ranks as one of the best agricultural soils
in the county. Corn, wheat, oats, alfalfa, and red clover are the prin-
cipal crops grown. Corn yields 40 to 60 bushels per acre, and the
yields of the other crops are well up to the average for the county.

In general, the type is well adapted to the crops grown upon it.
The soil needs only good farming methods, including the growing
of leguminous crops, to be maintained in a productive condition. No
definite selling value can be assigned to this type, as it occurs in nar-
row, irregular areas and is held in association with other types of
both the bottoms and the uplands. It enhances the value of farms
in which it is included.

In the following table are given the results of the mechanical
analyses of samples of the soil and subsoil of the Judson silt loam:

Mechanical analyses of Judson silt loam.

!
o oer Fine i Coarse | Medium Fine | Very fine .
Number. Description. gravel. | sand. sand. sand. sand. Silt. Clay.
[
|
Per cent. | Per cent. | Per cent.| Per cent. | Per cent. | Per cent. | Per cent.
872239, .. ..eeea.n. Soil....oon.n 0.2 0.6 0.6 1.8 13.7 63.5 19.3
872240 . .eeennn.. Subsoil...... .2 | 1.1 1.4 5.3 2.1 55.4 24.6

WAUKESH.A FINE SANDY LOAM.

As developed in the northern part of the county along the Cuming
County line, the Waukesha fine sandy loam consists of a brown to
dark-brown fine sandy loam, 10 inches deep, grading into a light-
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brownish to yellowish-brown fine sandy loam, which extends to 15
inches. Below this the material changes in texture and color, becom-
ing a grayish-brown fine sandy loam, somewhat more sandy than the
surface soil, and passing into a grayish fine sand or fine sandy loam
mottled with yellow. In depressions the surface material is often
dark brown to black in color and a loam to silt loam in texture, under-
lain by a brownish fine sandy loam subsoil. On ridges the surface
material in places is a brownish or grayish fine sand, grading into a
light gray to gray, loose, incoherent sand to fine sand.

As developed on the slopes leading from the Waukesha silt loam,
the soil consists of a light-brownish to brown fine sandy loam 10
inches deep, underlain by yellowish-brown fine sand, which grades
at any depth between 18 and 24 inches into a loose, grayish fine sand,
mottled with yellow and brown. It includes small areas of fine
sand, one-fourth to one-half acre in extent, in which the soil is very
similar to typical sand blows. Such areas occur on the slopes of the
terrace one-fourth mile west of Nickerson. They are usually bare.
In other places the type includes small areas of brownish silt loam
underlain by very fine sand, the heavier surface material consisting
of soil of the Waukesha silt loam, which has accumulated by washing
and creeping down the slopes.

The principal area of the Waukesha fine sandy loam occurs on
the terrace north of Scribner between the flood plains of Cuming
Creek and the Elkhorn River, extending into Cuming County on the
north. Here the type consists of the surface formation of the
terrace. In other parts of the county it occupies the slopes lead-
ng from terraces occupied by the Waukesha silt loam, as in the
vicinity of Nickersen and to the east along the border of the Fremont
terrace. It separates the Waukesha silt loam from the lower lying
bottom soils.

The topography of the principal area of this soil northeast of
Scribner varies from smooth to gently rolling or rolling. The ter-
race slopes occupied by the type range from gentle to steep, and are
thoroughly to excessively drained, being eroded in many places.

The Waukesha fine sandy loam is of secondary agricultural im-
portance in Dodge County. It is devoted to the common farm
crops. The soil is less productive than the upland loessial types and
the Waukesha silt loam. Corn vields 30 to 35 bushels per acre,
wheat about 15 bushels, and oats 30 bushels. Little clover or alfalfa
is grown, although alfalfa does well on most of the type where the
soil has been kept in a fair state of productiveness. The small
spots of fine sand are not adapted to either clover or alfalfa. In
general the type is droughty, and crops suffer quickly in dry periods.
Crops are not as systematically rotated on this type as on the upland
soils and the other terrace types.
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Some of the land in the main body of the type sells for $75 to $100
an acre. The narrow strips on the terrace slopes are held in con-
junction with the Waukesha silt loam, and reduce the value of farms
in which they are included.

Under a system of grain farming without the growing of legumi-
nous crops in the rotation this type deteriorates in productiveness
faster than any other soil in the county, owing to its naturally low
content of organic matter and its extremely porous nature, which per-
mits the leaching of plant food. The organic content of the soil
should be increased through the rotation of crops, the use of animal
manure, the growing of legumes, and green manuring, preferably
with legumes. Trucking could evidently be profitably engaged in,
as the warm, porous nature of the soil makes it well suited to crops
of this kind, especially potatoes.

WATUKESHA SILT LOAM.

The Waukesha silt loam consists of a brown to dark-brown silt
loam, 15 inches deep, gradually changing to a light-brown to yel-
lowish-brown, heavy silt loam which extends to a depth of 20 inches.
A yellow, very compact silty clay loam underlies this to a depth of
30 inches, below which the subsoil again approximates a heavy silt
loam in texture, and is much more friable and loose than the compact
layer above it. This lower stratum is yellow, with occasional mot-
tlings of gray. Gray mottlings may also occur in the subsurface soil.
There is no change in color or texture of the brown silt loam subsoil
to depths of 6 to 12 feet or more, below which the basal layer of fine
grave] and sand is encountered. The heavy, compact, yellow sub-
soil Jayer is the result of the action of percolating water, which has
washed down the finer particles from the surface soil. The subsoil
of the Waukesha silt loam contains numerous lime concretions below
depths of 3 feet, but the interstitial material does not effervesce with
acid. On the tops of knolls the soil is lighter brown in color and
heavier in texture than in flat areas, being a heavy silt loam. The
surface soil in these more elevated areas is shallow, being only about
10 to 12 inches deep, as compared with 15 to 20 inches in the slightly
depressed areas. The color of the surface soil in the smooth and
the slightly depressed areas is very dark brown to black. Where the
soil is exposed in road cuts, it has a structure similar to that of the
loess, but it is heavier in texture, and the subsurface stratum is more
compact. In places where weathering has been active, as on the
slopes extending to the first bottom, the soil profile is very similar to
that of the brown loess, or Knox silt loam. There are included with
the type some areas of Scott silt loam, 1 to 2 acres in extent.

The topography of the Waukesha silt loam varies from prevail-
ingly flat to gently undulating or slightly rolling. South of Hooper
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some areas contain distinct knoblike elevations, rising 10 to 15 feet
above the general level. Frequently the higher lying areas are in
the form of long, narrow ridges rising 6 to 8 feet above the sur-
rounding land. Scattered throughout the Waukesha silt loam are
small depressions, the soil of which is separated as the Scott silt
loam. Very little of the Waukesha silt loam has been subjected
to stream erosion. There is almost an entire absence of drainage
ways in the areas covered by this soil, but it is nevertheless well
drained, the surface water finding its way into the depressions
occupied by the associated Scott silt Ioam.

The Waukesha silt loam is one of the most extensive soils in Dodge
County. Its distribution is coincident with that of the high ter-
races. These terraces lie 50 to 60 feet above the flood plains of the
streams in the southern part of the county, but their relative eleva-
tion decreases slightly as the northern and northwestern parts of
the county are approached. They have the same elevation as the
terrace in Todd Valley, in Saunders County.

All the Waukesha silt loam is in cultivation. It constitutes the
most valuable agricultural land in the county. Originally it sup-
ported a dense growth of prairie grass. Corn, oats, wheat, alfalfa,
clover, and timothy are the most important crops. Corn and wheat
occupy the largest acreage. The total area in clover and alfalfa,
although increasing, is still small. This is regarded as the best corn
and wheat soil in the county. KEstimated yields of corn are 45 to
50 bushels per acre, and of wheat 25 to 28 bushels. Winter wheat,
of the Turkey Red variety, is grown almost exclusively. One 40-acre
field of beardless wheat was observed in the course of the soil
survey, but this variety does not seem to do as well as the Turkey
Red. Oats give very good returns, yielding an average of 50 bushels
per acre. In some cases corn has yielded 65 bushels per acre, oats
60 bushels, and wheat 35 bushels. Some of the corn and oats and
all the wheat are sold.

On nearly all farms some cows are kept, the cream being sold to
the local creameries. Few cows of the dairy breeds are kept, al-
though the number of Holsteins is increasing. Most of the animals
are good grades of the beef breeds, principally Shorthorn and Here-
ford. Nearly all the farmers fatten a few steers each year. Prob-
ably more hogs are fattened than cattle. The hogs raised are of
very good quality and include some purebred animals. The Poland
China seems to be the favorite breed.

This soil is easily cultivated on account of its favorable topogra-
phy and good structure. It seldom bakes or cracks when cultivated
under ordinary moisture conditions, and it is naturally retentive of
moisture and resistant to drought.
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The prevailing rotation on this soil consists of corn 2 years, oats
1 year, and wheat 1 year. This is occasionally varied by growing
clover or mixed clover and timothy for two or three years after the
wheat. In some instances alfalfa is grown five or six years or more
before the land is returned to corn. Corn is usually listed when it
succeeds itself and generally checked on sod or stubble land. Clover
yields 1} to 3 tons per acre and alfalfa 3 to 5 tons.

Four to six horse teams are generally used on this type. There is
a tendency to employ the most efficient machinery and increased
horsepower in order to economize on manual labor. Farm tractors
are used to an increasing extent. Practically no commercial fer-
tilizer is used, and green manuring is not practiced, but the use of
barnyard manure is increasing on most farms. An application of
manure results in increased yields for several seasons. There is con-
siderable difficulty in obtaining a stand of clover on this soil, and
alfalfa is being substituted where a leguminous crop is desired.
The general tendency is to grow less corn and more alfalfa and to
keep more live stock, but not more than 1 acre in 30 is at present
devoted to the production of leguminous crops.

Land of this type in the vicinity of Fremont and Hooper and other
towns sells for $175 to $200 an acre. Farms more remote from towns
sell for $150 to $175 an acre, the price depending on the improve-
ments, the nearness to transportation lines, and the included acreage
of Scott silt loam.

For the improvement of this soil under the present system of ex-
tensive grain production, there must be a more liberal use of manures.
Clover and alfalfa should be grown on one-fourth of the farm land
each year. The soil is ideally adapted to both clover and alfalfa
owing to its favorable structure, good drainage, and high lime con-
tent. Where the organic-matter content has become seriously de-
pleted, so as to make the growing of clover difficult, applications of
a phosphatic fertilizer, such as bone meal, should be made. Both
alfalfa and clover should be used as green manures where the nitro-
gen content of the soil is low. Another method of improving the
soil is to sow sweet clover in wheat, to be plowed under in the fall
after the wheat is harvested. In this way two leguminous crops
can be grown in the four-year rotation.

Waukesha silt loam, low-terrace phase—As mapped, the Wau-
kesha silt loam includes a low-terrace phase. The phase consists of a
dark-brown to almost black silt loam 15 inches deep, grading into
a yellowish-brown, compact, heavy silty clay loam which extends to
22 inches. Below this, to a depth of 30 inches, the subsoil is a yel-
lowish-brown silty clay loam, underlain by friable silt loam of the
same color. The basal sandy layer encountered in the high terrace
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occupied by the typical Waukesha silt loam is lacking. A typical
arvea of this low-terrace phase occurs at Nickerson. Other small
areas are encountered north and west of Nickerson, along the Elk-
horn River and Maple Creek and their tributaries. The phase lies
at the foot of the higher terrace, at an elevation of 10 to 15 feet
above the first-bottom soils. Tt separates the bottoms from the Wau-
kesha fine sandy loam, which occurs on the slopes of the higher lying
terrace. In drainage conditions, crop adaptation, and value this
phase does not differ greatly from the typical Waukesha silt loam.

SCOTT SILT LOAM.

The Scott silt loam consists of a very dark gray to black, floury
silt loam, usually about 15 inches deep, underlain by a very compact,
brownish-gray to gray silt loam, which frequently rests at about 30
inches on a heavy, impervious, brownish-drab clay, mottled with
rusty brown. If this impervious layer does not occur within the 3-
foot section, it almost invariably lies at slightly lower depths. The
black silt loam surface soil frequently continues to depths of 25
inches without change. In some small areas the surface soil is pre-
vailingly a brown silt loam, 15 inches deep, and grades into a gray,
heavy silty clay loam, mottled with brown and yellow, underlain by a
light brownish gray to dark-gray silty clay or clay. The soil when
dry becomes almost light gray in places, and the subsoil ashen gray,
mottled with rusty-brown spots. The lower subsoil is calcareous and
usually contains iron concretions. The mellow surface soil is prob-
ably of much more recent origin than the impervious stratum in the
deeper subsoil.

The Scott silt loam occurs in small developments throughout the
main area of the Waukesha silt loam. Tt is extensively developed on
the Fremont terrace, bordering the Platte Valley from a point north
of Fremont to Maple Creek, and numerous areas are encountered on
the terrace south and west of Hooper. Many areas 1 to 2 acres in
extent have been included with the Waukesha silt loam in mapping.
Only a few areas of the Scott silt loam exceed 45 acres in extent, and
most of them cover less than 15 acres.

This soil is mainly of lacustrine origin, consisting of material
washed from the higher lying Waukesha silt loam and deposited in
shallow water collecting in depressions. Very few streams flow from
one area of this soil to another. The surface is flat or slopes very
gradually toward the center of the area. Drainage is very deficient.
Depressions which receive the run-off from large areas of surround-
ing land are frequently covered with water for days following heavy
rains. This is particularly true of areas underlain with the imper-
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vious silty clay or clay layer within the 3-foot section. In wet years
crops are badly damaged by standing water. Very few outlet ditches
have been dug. In many of the areas which are rather distant from
natural drainage courses the cost of construction of ditches is pro-
hibitive under present economic conditions, but most of the type
can be readily improved both by ditching and tiling.

The Scott silt loam is nearly all in cultivation. A few of the areas
in which drainage is deficient are still in virgin prairie grass. Corn,
wheat, and oats are grown, with corn as the predominant crop. In
years when the rainfall is not excessive corn gives heavy yields, 45 to
50 bushels an acre being obtained. In wet years, however, the crop
frequently fails, and there is always considerable difficulty in ob-
taining a stand of corn. This is partly due to the occurrence of the
type in small areas surrounded by the Waukesha silt loam, which is
usually in condition for planting when the Scott silt loam is still
much too wet. The type is not as well adapted to wheat and oats as
to corn, on account of its cold, wet nature in the spring. Wheat yields
20 bushels or more an acre in the best years, but is frequently a failure.
The yield of oats fluctuates as much as that of wheat. This soil can
not well be cropped separately, on account of its irregular occurrence.

This land is held in conjunction with areas of the Waukesha silt
loam, the selling value of which it depreciates.

Better drainage is the most important need of the Scott <ilt loam.
Its irregular distribution in small, isolated areas throughout the better
drained Waukesha silt loam make it almost impossible to follow
special cultural methods or to grow special crops on much of the type.
Yields can be greatly increased by delaying planting until the soil
has become sufficiently dry and warm to insure proper germination
of the seed.

The soil is well supplied with organic matter, but owing to the diffi-
culty of growing either clover or alfalfa the maintenance of the
organic content is difficult. Alsike clover, according to extensive
experiments in other areas, is extremely well snited to this soil and
should take the place of red clover in the rotation, since the latter crop
does not do well under poor drainage conditions existing at present.

Much of the type near drainage ways can be adequately drained
by ditching. Where ditching is impossible good results may be ac-
complished by digging wells or openings through the impervious sub-
soil into the basal sandy layer which occurs at depths of 6 to 12 feet
or more. Frequently three or more areas can be drained into one
such opening. With adequate drainage the soil could be handled
in much the same manner as the surrounding Waukesha silt loam,
thus minimizing the present difficulty of providing separate cultural
methods and crops for a soil so irregular in occurrence.
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The results of the mechanical analyses of samples of the soil and
subsoil of the Scott silt loam are given in the following table:

Mechanical analyses of Scott silt loamn.,

N Fine Coarse | Medium Fine |Veryfine ;
Number. Description. gravel. sand. sand. sand. sand. Silt. Clay.
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.| Per cent.
372237 ... ... Soil......... 0.4 0.6 0.6 0.9 10.8 63.1 23.3
372238............ Subsoil...... J .2 1.5 1.3 1.5 7.7 71.2 16.5

WABASH SILT LOAM..

The Wabash silt loam consists of a black silt loam, 15 inches deep,
grading into a dark-brown, slightly heavier silt Joam which extends
to a depth of 20 inches, where it rests upon a light-brown to brown-
ish-drab silty clay loam to silty clay marked with rusty mottlings.
When very dry the soil is dark gray to brownish gray.

The type presents many variations. These are of irregular oc-
currence and not sufficiently conspicuous or extensive to warrant
separate mapping. In many places the soil shows no appreciable
difference in color or texture throughout the 3-foot section. An
important variation occurs along Maple Creek south of Hooper,
where the soil consists of a brown to dark-brown, friable silt loam,
12 inches deep, underlain by a lighter brown silt loam which con-
tinues to 20 inches, where it gives way to a light-brown to yellowish-
brown silty clay loam to silty clay. Some small areas of light-
brown silt loam occur at the foot of slopes leading from the Wau-
kesha silt loam. The soil here consists of terrace material washed
down and deposited as a surface covering over the alluvial Wabash
silt loam. Where the washed or colluvial material has been derived
from the loessial upland and is developed in sufliciently large areas
the soil is shown as the Judson silt loam. Adjacent to stream chan-
nels the Wabash silt loam is usually brownish in the surface 18
inches, grading into a light-brown to yellowish-brown heavy silt
loam below. Throughout the type there occur small areas with a
typical surface soil, but underlain at 20 to 25 inches by a heavy,
plastic silty clay to clay. Another subsoil variation occurs in which
the material below 20 inches consists of alternating layers of silty
very fine sandy loam and clay. Where the heavy material predomi-
nates the soil is classed as the Wabash silt loam, and where there ig
a predominance of light-textured strata it is included in the Cass
silt loam. The subdrainage of areas with the light-textured mate-
rial is better than that of the areas with clay substratum. In sec. 8,
T. 17 N, R. 7 K., the subsoil of the Wabash silt loam below 28 inches
grades from a heavy silty clay into a fine sandy clay.
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In some irregularly distributed small areas the surface soil con-
sists of a grayish-black heavy silt loam to silty clay loam, under-
lain by an almost black silty clay mottled slightly with yellowish
brown. Such areas are locally referred to as “alkali spots.” The
surface material quickly dries out to a hard, white or grayish ecrust.
Crops usually fail on such areas or give low yields. The more
conspicuous of these areas support little vegetation other than a
species of salt grass. These alkali areas occur on all the silt loams
and heavier soils of the bottoms, but are rarely if ever encountered
on the sandy types. They are increasing in extent on the heavy clay
soils. Analysis of a typical sample of soil of this character showed
the salts to be composed largely of sodium sulphate, with important
quantitics of sodium chloride. The saline condition is caused by a
concentration of salts in the surface soil, to which they are carried
in solution through capillary action of the soil water.

The Wabash silt loam is the most extensive bottom-land type in
Dodge County. It occupies approximately one-halt the area of the
Platte River bottoms and practically all the first bottoms along Maple
Creek and other smaller streams, as well as large but irregularly
distributed areas along the Elkhorn River. In the Platte Valley
it occurs, as do all the other bottom soils, in strips one-half to three
miles wide running parallel with the river. The largest area is en-
countered north of a line connecting Fremont and North Bend, but
important developments occur in the southeastern and western parts
of the valley. In general the Wabash silt loam occurs farther from
the stream channel than the lighter textured sandy soils and nearer
than the heavy clays.

The surface is flat, except where relieved by old cut-offs or slight
elevations. The type lies 3 to 6 feet above the level of the Cass and
Sarpy soils adjoining the Platte River, there being a sort of natural
levee at a distance of one-half mile to 2 miles from this stream. This
levee roughly parallels the Lincoln Highway from near the Col-
fax County line on the west to a point 1 mile west of Fremont. Ifrom
this place an artificial levee has been built to the Chicago, Burling-
ton & Quincy Railroad line, and the natural levee continues southeast
from this point to the Douglas County line.

Drainage on the Wabash silt loam is variable. Originally some of
the land was poorly drained, but this condition has been remedied by
ditching. Most of the ditches have been cut through areas of Wabash
clay and the Lamoure soils, but the adjacent types, including the
Wabash silt loam, have incidentally been improved. Some small
areas of the type are still poorly drained. These could easily be re-
claimed by an extension of the lateral ditches or by tiling. Most of
the areas of this soil are very rarely inundated, but run-off from the
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upland frequently collects in small depressions which have no outlet.
Certain areas of this soil, which are reported to have been practi-
cally worthless for farming owing to their periodic inundation by
run-off from the upland, have been drained by ditching and give
higher average yields of corn and wheat than the surrounding land.

The Wabash silt loam is one of the most important soil types in
the county. About 90 per cent of it is in cultivation or temporarily
in pasture to be plowed up later. Originally it supported a growth
of timber consisting mainly of cottonwood, elm, linden, and willow.
Corn, oats, wheat, alfalfa, clover, and timothy are the principal
crops, ranking in acreage in the order named. Corn yields 50 to 60
bushels per acre, depending on the season. Average yields of 30
bushels of wheat and of 40 to 50 bushels of oats are obtained in
favorable years. Short-strawed varieties of oats are grown, as the
crop has a tendency to lodge. Turkey Red is the principal variety
of wheat. The average yields of all crops exceed those for the
county as a whole. The Wabash silt loam 1is the strongest corn soil
in the county, and it stands continuous cropping to corn better than
any other soil except the Wabash clay. Alfalfa and red clover are
produced on only the better drained areas, but the drainage of all
the type can be so improved as to make the growing of these legu-
minous crops highly profitable. Where the water table comes within
4 feet of the surface a stand of alfalfa can not be kept as long as on
the higher lying areas. Alsike clover does well on poorly drained
areas of this soil, but the crop has received little attention. The
live-stock industry is becoming more important. A considerable
number of hogs and beef cattle are fed on this and associated types
of bottom soil, particularly where areas of the poorly drained
Wabash eclay, which can be utilized as pastures, are held in con-
junction with the silt loam. The type in most places is rich in
¢rganic matter. Fertilizers are not used, and are not needed under
proper management.

Crops are not rotated as systematically on this and associated
bottom-land soils as on the upland types. Many fields have been
in corn for 10 to 12 years. Straw stacks are frequently burned.
The continued cropping to corn has resulted in decreased produec-
tiveness on most farms, but yields have not declined to such an
extent that the production of corn is unprofitable. The injurious
results following a one-crop system are becoming more generally
understood, but on account of the large percentage of farms op-
erated by tenants on short-time leases it is exceedingly diflicult and
often impossible to introduce leguminous crops into the rotation for
the purpose of building up the plant-food supply of the soil.

The price of farms on this type in general varies from $135 to
$185 an acre, depending on the drainage conditions, the improve-
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ments, and the nearness to towns. Near the city of Fremont land
values are higher than those mentioned.

Under the present system of cropping this soil is not capable of
maintaining its productive capacity. Leguminous crops should be
introduced into the rotation. These should be fed to live stock and
the manure carefully preserved and returned to the land. All the
straw and vegetable matter available should be plowed under. The
addition of organic matter will incidentally retard the accumulation
of injurious salts in the depressions. Better drainage is one of the
foremost needs of this soil.

WABASH CLAY LOAM.,

The surface soil of the Wabash clay loam is a black clay loam, from
12 to 15 inches deep, containing a relatively large proportion of fine
sand. Below this the material becomes lighter in color and heavier
in texture, consisting in the upper part of a grayish-black to drab
plastic clay, which grades at 25 to 27 inches into a grayish-drab,
heavy plastic clay. The type is variable in texture of the subsoil. In
some places it is sandy clay loam to sandy clay. Nearly always below
40 to 46 inches it is a sandy loam to sandy clay. In the deeper subsoil
the sand becomes coarser and the content increases. In some places
the subsoil contains lime concretions.

This type is relatively unimportant in Dodge County. It occurs in
four small areas about 4} miles north of North Bend. The surface is
prevailingly flat. Surface drainage is usually fair, but the internal
drainage is more or less deficient, depending on the texture of the
subsoil.

Nearly all this soil is in cultivation, principally to corn and wheat.
Oats and clover are grown to some extent. Part of the type is in
wild grass which yields 13 to 2 tons of hay per acre. Corn is usually
listed. Yields of all crops are about equal to the average obtained
on the other soils of the bottoms. In general this soil ranks between
the Wabash silt loam and the Wabash clay in agricultural value. It
has not decreased in productiveness under cultivation.

WABASH SILTY CLAY.

The Wabash silty clay consists of about 12 inches of very dark
gray to black silty clay, underlain to a depth of 36 inches by a plastic,
drab, or mottled drab and yellowish-brown clay. In some places
the heavy clay subsoil is not encountered above 18 inches. The soil is
somewhat lighter in color and more friable than the Wabash clay
and does not crack ag badly upon drying. The type is variable in
texture near the margin of the areas, grading into the Wabash silt
loam on the one hand and into the clay on the other. As the color
indicates, it is very high in organic matter.
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This soil occurs throughout the flood plains of the Platte and
Elkhorn Rivers and the smaller streams. The areas are quite vari-
able in size and irregular in distribution. The type characteristically
occurs between the Wabash silt loam and clay types. It has a flat
surface and is inadequately drained, owing partly to its low position
and partly to its heavy subsoil.

The Wabash silty clay is one of the less extensive soils of the
county, its total area being approximately 22 square miles. About
60 per cent of the type is under cultivation, the remainder being in
pasture or hay land. It is a very strong corn soil and yields of 50
bushels per acre are frequently obtained. Wheat and oats also do
well, but these crops have a tendency to grow too rank in favorable
years and during wet seasons some of the land is too poorly drained
to produce the best yields. Some red clover and alfalfa are grown.
The soil is not well suited to these crops under present conditions,
but with improved drainage they would thrive. The acreage of
these and other crops is kept down, owing to the high yields of corn
obtainable. Not much attention is given to crop rotation, fields being
devoted to corn for five or six vearsor more. No fertilizer isused, and
none is needed under careful management. The type supplies excel-
lent pasturage. The stand consists mostly of bluegrass and white
clover, the latter making a very luxuriant growth. Where land of
this type is owned in conjunction with the better drained Wabash
silt loam and Cass soils it is usually left in grass. It produces 1}
to 2 tons of hay per acre. The hay is either fed from the stack to
work stock as needed, or is baled for market. It sells for about $8
to $9 a ton in Omaha.

Owing to its high clay content this soil can not be cultivated under
a very wide range of moisture conditions. If plowed when wet it
puddles and remains in poor physical condition until granulation is
restored by freezing and thawing or by the drying out of the soil
after it becomes wet. Cracks frequently form and permit excessive
loss of moisture from the surface and subsurtface soil. In forming
they sometimes injure the roots of the growing crop. The type is
greatly benefited by fall plowing, but this is not practiced to any
considerable extent.

Owing to its irregular distribution in small areas no definite selling
price can be quoted for this type, but in general it ranges between
the Wabash silt loam and Wabash clay in agricultural value.

The greatest need of this soil is more adequate drainage. Alsike
clover does better on the poorly drained areas than red clover or
alfalfa. Areas of saline soil should be thoroughly drained and
manured, in order to allow the soluble salts (mainly sodimn sulphate)
to leach out and to be neutralized by chemical changes.
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WABASH CLAY.

The Wabash clay, to an average depth of 12 inches, consists of
a black, heavy, plastic clay. Below the depth of 12 inches the soil
gradually becomes lighter in color and is a dark gray to drab to
a depth of 18 inches. Below this the subsoil changes to a drab,
heavy, plastic clay which contains iron-oxide concretions or rusty-
brown stains resulting from their oxidation. In places the black
clay of the surface soil continues without change throughout the
3-foot section. The type includes small areas in which the soil is
a silty clay in texture, but is typical in soil and subsoil color. In
some irregularly distributed areas the subsoil is a brownish sandy
clay, mottled with gray. In places the subsoil contains a few lime
concretions, but the subsoil material itself is not calcarcous.

The heavy clay soils of the Platte Valley to the southeast of I're-
mont contain a materially smaller number of calcium-carbonate con-
cretions in the 3-foot section than most of the areas of heavy clay
soil to the north of North Bend, in the western part of the county.
It has been decided, therefore, to classify the first-bottom clay soil
east of Fremont and along the Elkhorn River as \Vabash clay and
that in the southwestern part of the county as Lamoure clay. A
few typical areas of Wabash clay have, however, been separated
from the Lamoure clay.

The surface of the Wabash clay is flat. The type occupies the
lower lying first-bottom areas, and drainage is deficient both on
account of the low position and an impervious subsoil. Extensive
drainage ditches have been constructed and great improvement has
resulted, but there is still need for the extension of lateral ditches
leading into the mains. Small areas have been improved by tile
drainage, which has been found highly profitable and could easily
be extended over much of the type.

It is estimated that about 50 per cent of this soil is in cultivation,
the rest being in grass. Grain farming is the predominant type of
agriculture, but considerable attention is given to live stock by farm-
ers who use this soil in conjunction with upland types or with the
better drained bottom soils. Corn, oats, wheat, and hay are the most
important crops. Corn does very well except in wet years. Yields
of 60 bushels are frequently obtained on the better areas. The oats
grown are mainly of the short-strawed variety known as Kherson.
Yields depend upon the season, but are usually very satisfactory,
ranging from 45 to 55 bushels per acre. Wheat yields 20 to 30 bushels
per acre in the most favorable years, but frequently the land is too wet
and the crop suffers. Clover and timothy are successfully grown in
small fields. Alsike clover is better adapted to a wet soil of this
character than red clover, but it is grown to only a small extent.
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Wild hay yields 14 to 2 tons of hay per acre. Most of the hay is
stacked in the field and hauled to the barn in the winter as needed.
Some of it is baled and sold. Prices ordinarily range from $6 to $9
a ton, depending on the quality. It is popularly believed that the
hay grown on this soil in the Elkhorn Valley is superior in feeding
value to that grown in the Platte Valley.

No effort is made to rotate crops systematically, and corn often
succeeds itself for years. The crop is usually listed. The rotation
most commonly practiced consists of three or four years of corn,
one year of oats, and one year of wheat. No fertilizer is used, and
there is no need of fertilization, as the soil contains an abundant
supply of plant food. The Wabash clay is difficult to handle. When
wet it puddles badly and requires subsequent freezing and thawing
before it assumes a good structure. It can be properly cultivated
under only a very narrow range of moisture conditions. When the
moisture conditions are good the soil breaks up into small granules,
which form a muleh, and it is subsequently easy to keep in good
tilth. Tt cracks badly when dry, causing injury to roots as well as
excessive loss of moisture through evaporation from the surface and
subsurface soil.

Land of this type sells for $90 to $150 an acre, depending on the
nearness to towns and the drainage conditions.

The productiveness of this land has not deteriorated under cul-
tivation. TFor its best development more adequate drainage is the
first need. This can be largely accomplished by tiling. The soil
can be much improved in structure by plowing in the fall, and
more fall plowing should be done, particularly for corn. Alsike
clover should be introduced in the rotation where the drainage is
so inadequate as to make the production of red clover or alfalfa
uncertain. Listed corn gives relatively poor results on this type,
as on the other heavy soils of the county.

LAMOURE SILT LOAM.

The Lamoure silt loam consists of a black silt loam 12 to 15 inches
deep, changing gradually to a brownish-black silt loam which ex-
tends to 20 inches. Below this the subsoil becomes a brownish-gray,
compact silty clay, grading into a gray silty clay to clay in the
lower part of the 8-foot section. Frequently the subsoil below 25
inches is a drab to dark-drab clay. In many places a 3-inch stratum
of white, floury silt loam is encountered at a depth of about 18 inches,
immediately overlying a heavy, compact silty clay. In some areas
the subsoil below 30 inches is a grayish sandy clay, mottled with
brown and yellow. In the better drained areas the soil frequently
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consists of black silt loam extending without change to a depth of
20 inches and underlain by a light-colored silty clay loam.

In the marginal areas grading into the Wabash clay loam and the
Cass loam the soil contains a relatively large percentage of fine sand
particles, imparting a loamy structure to the surface seil. In mar-
ginal areas adjoining the Lamoure clay and other heavy types the
surface soil ranges from a black silty clay loam to a silty clay, while
the subsoil is typical. Both the soil and subsoil of the type con-
tain a high percentage of lime, occurring in the form of shells and
concretions.

The Lamoure silt loam occurs in close association with the
Wabash silt Ioam in the western half of the Platte Valley. One
small area occurs along the Cuming County line north of Crowell,
and another lies 1 mile southeast of Fremont. The type differs from
the Wabash silt loam in having a light-gray, highly calcareous sub-
soil below a depth of 25 inches. It occuples comparatively high
situations, but is less perfectly drained than the rest of the higher
lying bottom types. The surface is prevailingly flat, with a slight
slope toward the lower lying heavy soils. In places the surface is
modified by slight ridges and depressions.

The Lamoure silt loam 1is a very inextensive soil, but about 75
per cent of it is in cultivation. Some small areas near North Bend
are in wild hay. Corn, the principal crop, gives yields of 35 to 40
bushels an acre. Wheat and oats also do well in the better drained
areas. Most of the land is too poorly drained for alfalfa or red
clover. Alsike clover does well and could be made the basis of a
profitable rotation. The principal need of this soil is better drain-
age, which can easily be accomplished by an extension of lateral
ditches to the mains or by tiling. When drained the soil should be as
productive as the Wabash silt loam, and its productiveness could be
maintained by the growing of alfalfa and clover in rotation.

LAMOURE SILTY CLAY.

The Lamoure silty clay consists of a black silty clay, 12 inches
deep, underlain by a somewhat lighter colored clay which grades at
18 inches into a brownish-black to drab clay. Below 25 inches the
subsoil is a grayish-drab to gray clay containing lime concentrations
and shells.

The type is quite variable. Along the Colfax County line, in sec.
6, T. 17 N, R. 5 E,, the soil profile is practically the same as that of
the Wabash silt loam, the type differing only in having a slightly
more compact subsurface layer and a large content of lime in the
form of concretions. In other areas the subsoil is a mottled brown,
gray, and yellow sandy clay, underlain below 38 feet by sandy loam
to coarse sandy clay loam material. Frequently gray to white silty
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clay overlies the heavy, plastic clay subsoil of the type. The lime
content varies considerably in different areas. In some places the
lime content is the only characteristic in which the Lamoure silty
clay differs from the corresponding Wabash type.

Like the Lamoure clay, this type is confined to the vicinity of North
Bend, in the Platte Valley. It forms narrow strips usually lying
between the Lamoure or Wabash silt loam and a heavy clay type.
The surface is flat, with a very gradual slope toward the clay soil in
the lower lying depressions. Drainage is deficient, although some-
what better on areas in which the sandy clay subsoil lies within
40 inches of the surface.

The Lamoure silty clay i1s of minor importance agriculturally,
owing to its small extent. About 50 per cent of it is in cultivation,
the remainder being in wild grasses. Corn is the leading crop. It
does well under favorable climatic conditions, and gives an average
yield of 35 bushels per acre. Wheat and oats do better than on the
heavy Lamoure clay, but yields in general are low, owing to the
poor drainage.

The soil bakes and cracks badly and is difficult to handle, on ac-
count of its high clay content. Alkali spots are numerous and
lower the farming value of the type. When dry, such areas often
form a hard, white crust, which it is very diflicult or impossible to
pulverize by cultivation. Little effort is made to correct this saline
condition by the use of manure or by improving the drainage, owing
to the fact that fairly profitable crops of wild grass for hay and pas-
ture can be grown under the existing conditions. The hay is fed
largely to live stock, which is kept on the associated better drained
soils. Feed lots on this soil are difficult to maintain.

In the following table are given the results of the mechanical
analyses of samples of the soil and subsoil of the Lamoure silty clay:

Mechanical analyses of Lamoure silly clay.

s Fine Coarse | Medium Fine |[Very fine ”
Number. Description. gravel. sand. sand. sand. sand. Silt. Clay.
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
372229 ... ........ Soil......... 0.4 1.6 2.2 8.9 11.7 44.9 29.8
372230, .. ooaenl.. Subsoil...... .6 2.6 3.4 18.2 7.2 27.2 40.7

The following sample contained more than one-half of one per cent calcium carbonate
(CaCO;) : No., 372230, 4.52 per cent.

LAMOURE CLAY.

The Lamoure clay, to a depth of 16 inches, consists of a black,
compact clay. This is underlain by a drab to black clay, and below
a depth of 28 inches by a gray to bluish-gray plastic clay, mottled
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with brown and yellow. At 20 to 22 inches the subsoil contains
numerous lime coneretions, varying in size from one-sixteenth to
one-eighth inch and increasing with depth.

The subsoil presents many variations. In places it is a black,
plastic clay, very similar to the surface soil except for occasional
mottlings of rusty brown. In some less extensive areas the lower
6-inch stratum of the 3-foot section contains an appreciable amount
of coarse and fine sand and consists of a brownish-gray clay loam
mottled strongly with rusty brown and yellow. Usually such areas
are underlain at depths of 40 to 45 inches by coarse sandy loam con-
taining some gravel. The substratum at 5 to 6 feet is prevailingly a
coarse sandy clay loam containing numerous lime concretions. In
some places the type consists of a grayish-black clay in the surface
15 inches, grading into a light-gray or white subsoil which contains
such a high percentage of small lime concretions as to give it a
gritty feel. In such areas the lower subsoil is usually mottled with
brown and yellow and the underdrainage is very deficient, owing
to the plastic clay material underlying it and to the low topographic
position.

The Lamoure clay is closely related to the Wabash clay. Tt differs
mainly in the highly calcareous nature of the subsoil. The type
has somewhat poorer surface drainage and subdrainage than the
Wabash clay, and oxidation has been more retarded, as is shown by
the lighter gray to white subsoil which is frequently encountered.

The Lamoure clay occurs in discontinuous areas in the southwest-
ern part of the Platte Valley, beginning in sec. 31, T. 18 N., R. 5 E.
and extending parallel with the river to sec. 81, T. 18 N., R. 7 E.
It occurs in low-lying areas, and the low position and the heavy,
plastic structure of the soil make the surface and subsoil drainage
deficient. This is the most poorly drained soil type in the county.

The Lamoure clay is not of much importance agriculturally. About
20 per cent of it is in cultivation, the remainder being used for pasture
land or devoted to the production of wild hay. Most of the culti-
vated areas are drained by ditches constructed either through them or
through adjoining types. Drainage work has proceeded slowly, as
crops are largely grown on the higher lying and better drained
surrounding land, this type being used for pasturage and hay pro-
duction. Wild hay yields 1 to 2 tons an acre. Most of the hay
produced is fed to live stock kept on adjoining well-drained soils.
In recent years there has been a growing appreciation of the value
of this soil for grain where adequately drained. Corn is the leading
crop, followed by wheat and oats. Corn gives heavy yields where
the drainage has been fairly well improved. The type ranks with
the Wabash clay in productiveness.
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The Lamoure clay is very difficult to handle, owing to its plastic
structure. If it is stirred while too wet it forms hard clods which
arve difficult to pulverize. It can be plowed safely under only a
narrow range in moisture conditions. The soil cracks badly, caus-
ing much loss of moisture from the surface and subsurface soil and
injuring the roots of crops. If plowed while in the proper condi-
tion the soil breaks up into lumps about the size of an egg and can be
easily kept mulched thereafter until heavy rains fall.

This type includes many alkali areas, in which nothing but a species
of wild salt grass grows. Frequently such spots are numerous enough
to make areas of 3 to 4 acres valuable for pasture. Analysis of a
sample of soil showed the same salts as in the areas already mentioned.
These saline spots seem to be increasing. To remedy the saline con-
dition the soil must be drained adequately by ditching or by tiling.
After drainage is established the salts gradually leach out. The
process may be aided by heavy applications of manure, and manur-
ing alone will sometimes be sufficient in places where the natural
drainage is fairly adequate. Alfalfa and red clover are not well
suited to this soil, but alsike clover may be successfully grown and
should be made the basis of the cropping systems.

Land of this type is usually sold in conjunction with other bottom
soils.

In the following table are given the results of the mechanical
analyses of samples of the soil and subsoil of the Lamoure clay:

Mechanical analyses of Lamoure clay.

¥ine Coarse | Medium Fine |Very fine Silt.

gravel. | sand. sand. sand. sand. Clay.

Number. Description.

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
372227........e... Soil...uca.en 0.1 0.7 1.1 8.0 7.5 47.9 34.7

372228...ccena... Subsoil...... .9 1.4 1.0 3.9 4.8 41.5 46.5

The following samples contained more than one-half of one per cent caleium carbonate
(CaCO0s) : No. 372227, 4.84 per cent; No. 372228, 6.52 per cent.

CASS FINE SANDY LOAM.

The Cass fine sandy loam consists of a dark-brown fine sandy loam,
15 inches deep, underlain by a light-brown to grayish-brown fine
sandy loam which with depth grades into a loose, incoherent, gray
fine sand. In places the lower subsoil contains alternating strata of
silt loam and fine sandy loam. When dry and in places low in
organic matter, the surface soil has a light-gray to gray color. Occa-
sionally fine gravel is encountered within the 3-foot section, but it
usually occurs at lower depths. In some small depressions the soil
is slightly heavier in texture and of darker color than typical. In
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general this soil is very similar to the Sarpy fine sandy loam as
mapped in other areas, and it is included in the Cass series largely
on account of its close association with the Cass very fine sandy loam.

The Cass fine sandy loam is irregularly distributed in small areas
throughout the Platte and Elkhorn Valleys. The largest area occurs
just southwest of the town of Fremont. For the most part the sur-
face is level, but slight ridges and depressions occur in places. The
surface soil is well drained, owing to its extremely porous nature,
but underdrainage is deficient in the lower lying situations. In the
higher places both the surface drainage and underdrainage are
adequate.

This type is all in cultivation. Most of it near Fremont is used
for potatoes and other truck crops, but all the staple crops of the
county produce profitable yields. It is ideally adapted to trucking
on account of its porous, friable structure, which makes it a warm
soil in early spring. For truck crops large quantities of manure
should be applied, but this is seldom done, and the organic matter
has been depleted until yields have fallen off considerably. Where
manure is not available in sufficient quantities for the profitable
growing of truck crops, it should be supplemented by a combined
nitrogenous and phosphatic fertilizer. The soil becomes extremely
droughty in dry seasons, and the yields of corn are frequently less
than 30 bushels per acre. Applications of manure or other organic
matter to the soil greatly increase its water-holding capacity.

The results of the mechanical analyses of samples of the soil and
subsoil of the Cass fine sandy loam are given in the following table:

Mechanical analyses of Cass fine sandy loam.

s Fine Coarse | Medium | Fine |Very fine .
Number. Description. gravel. sand. sand. sand. sand. Silt, Clay.
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
372215. . ceininnns Soil......... 0.0 0.2 0.9 53.4 18.8 20.6 5.9
372216....cvenn... Subsoil...... .0 .2 .6 34.9 24.8 30.0 9.4

CASS VERY FINE SANDY LOAM.

The Cass very fine sandy loam to a depth of 20 inches consists of
a very fine sandy loam, black in the surface 10 to 15 inches and very
dark brown below. From a depth of 20 inches the subsoil consists of
a brownish-gray fine sand to very fine sand, grading below 27 inches
into a gray fine sandy loam to fine sand, which in most places
contains rusty-brown streaks.

In many places alternating layers of silt, very fine sand, and clay
occur in the lower subsoil. Where the heavy subsoil material pre-
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dominates throughout the 3-foot section the sandy layer invariably
underlies it at 40 inches or less. Lime concretions occur in the
heavy subsoil layer, but are usually lacking in the lighter textured
material. In places the subsoll of the type consists of a gray to
almost white fine sand to fine sandy loam, which may continue from
» depth of 25 inches to the bottom of the 8-foot section or may be
underlain by strata of silt loam and very fine sandy loam.

When dry the surface material assumes a dark grayish brown
color, and under such conditions it is difficult in places to separate
the type from the Sarpy soils, as the color of the surface soil is the
chief basis of distinction. Areas of Cass fine sand and fine sandy
loam 1 to 2 acres in extent are irregularly distributed throughout
the type. The marginal areas grading into the associated Cass silt
loam and Wabash silt loam contain a relatively high percentage of
silt particles.

The Cass very fine sandy loam from a point 1 mile west of North
Bend to a point 4 miles east of the same town really represents an
area of Wabash very fine sandy loam, a type which is not mapped
separately in Dodge County on account of its small extent. The soil
here consists of 20 inches of black, rather heavy, very fine sandy loam
which grades through a black silt loam and gives way to a very dark
brown moderately friable silty clay at 30 to 36 inches. This soil is
held in very high esteem by farmers, who regard it as more drought
resistant than the typical Cass very fine sandy loam. It comprises
some of the very best soil in the bottoms and exceeds the upland
soils in productiveness.

The Cass very fine sandy foam occurs in a continuous strip along
the Lincoln Highway from the Colfax County line west of North
Bend to the vicinity of Fremont. Small, irregularly distributed
areas are mapped throughout the Platte and Elkhorn Valleys. The
type does not occur in the flood plains of the smaller streams. Tt
marks the boundary of the natural levee along the Platte River, lying
3 to 6 feet above the soils adjacent to the river.

The surface is prevailingly flat except where relieved by small
ridges and sloughs. In a few places along the Elkhorn River the type
is rather extensively dissected by sloughs and deserted stream chan-
nels. It is well drained, owing to its porous structure and compara-
tively high position.

The original tree growth on this type consisted of cottonwood,
willow, elm, and ash. Practically all of it has been cleared off and
the land put in cultivation. A few of the small dissected areas near
the Elkhorn River have never been broken and are used for pasture.
Grain growing is the prineipal type of farming engaged in. A few
cows and hogs are raised on farms which include some less desirable
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land suitable for use as pasture. Corn is the most important crop,
followed closely by oats and wheat. Corn yields 35 to 50 bushels an
acre, wheat 20 to 25 bushels, and oats 50 to 60 bushels. Alfalfa and
red clover do well, particularly the former, and the acreage in this
crop is increasing. More hogs are kept on farms producing alfalfa
than on those where the crop is not grown. Most of the alfalfa is cut
for hay and fed to cattle and work stock, but some is used as pas-
turage for hogs. This has been found to be a very profitable use of
the crop. The rotation followed on this soil consists of corn two or
three years, oats one year, and wheat one year. Some of the land is
oecasionally put in alfalfa or clover.

Very little manure is used on this soil. Corn is almost invariably
listed. Owing to the extremely favorable structure, this method of
planting is more successful on this soil than on the heavier soils.
Heavy draft stock is used, and most of the work is done with labor-
saving machinery. The type can be cultivated soon after rains and
is one of the first soils in the county to warm up in the spring.
It is ideally adapted to fruits and vegetables, but they receive very
little attention. Excellent markets are available for these crops and
their production could be profitably extended.

The continuous growing of grain has depleted the organic-matter
supply of the greater part of this soil, and yields have decreased.
The incorporation of green manures, preferably leguminous crops,
should receive more attention. Commercial fertilizers are not needed
with careful soil management.

This land ranges in price from $100 to $150 an acre.

CASS LOAM.

The Cass loam consists of a black loam, prevailingly 18 inches
deep, underlain by a light brownish gray loam which grades at
about 24 inches into a grayish fine sandy loam to fine sand, usually
mottled with rusty brown in the lower 6 inches of the 3-foot sec-
tion. The surface soil is a fine sandy loam in places, particularly
near the margin of areas grading into the Cass very fine sandy loam.
An example of this variation occurs 1 mile northeast of Ames,
where the Cass loam grades through a fine sandy loam into Cass
very fine sandy loam. A similar variation is encountered 2 miles
northeast of Nickerson, in areas too small to be shown separately
on the map. Some small areas have a brown surface soil and would
be separated as Sarpy loam if more extensive.

The largest two areas of the Cass loam occur 3 miles north of
North Bend and 8 miles north of Fremont, respectively. Smaller
arveas are irregularly distributed throughout the flood plains of the
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Platte and Elkhorn Rivers. The type occurs in close association
with the Wabash silt loam and the Cass very fine sandy loam and silt
loam, and comprises some of the best drained land of the bottoms.
The surface is flat, but both surface drainage and underdrainage are
usually adequate.

The type is all under cultivation. It is one of the best corn soils
in the county. The yield of this crop in the season of 1916 averaged
over 45 bushels per acre. Corn is mostly listed. Wheat yields 20 to
30 bushels and oats 50 to 60 bushels per acre. Turkey Red wheat
and Kherson oats are the principal varieties grown. No effort is
made to control smut on these crops, although the disease causes
some damage. No systematic rotation of crops is practiced, but
corn is generally grown 2 or 3 years and followed by oats and wheat.
Both red clover and alfalfa can be grown, but these crops receive
little attention, owing largely to the abundance of hay land on the
Lamoure soils, which are held in conjunction with this type. Yields
have not materially depreciated on this type in spite of the heavy
cropping to grain, owing to the unusually high content of organic
matter. It is not probable, however, that the present system of
exclusive grain growing can be continued much longer without a
decline in yield.

Like the fine sandy loam, the Cass loam is usually held in such
small areas that no fixed selling price can be assigned to it. It
usually enhances the value of bottom-land farms.

Legumes, which are well suited to the type, should be grown to
maintain the present high organic-matter content of this soil. The
number of live stock kept on this soil is very small, and should
be increased so as to make a larger supply of manure available.

CASS SILT LOAM.

The Cass silt loam consists of a black. mellow silt loam grading
at 12 inches into a dark-brown to brownish-black silt loam which
extends to 18 inches. From this depth to 24 inches the material is
a brown to dark-brown loam. At 24 inches a light-brown to grayish-
brown very fine sandy loam occurs, and below 30 inches a gray,
porous fine sandy loam to fine sand, streaked with rusty-brown,
though frequently mottling does not occur within the 3-foot profile.

The type presents some variations. In places the subsoil below
24 inches consists of alternating strata of silt and very fine sand,
ranging in thickness from 1 to 6 inches. Occasionally a layer of
silty clay to clay material is encountered in the subsoil. Where the
heavy material predominates in the subsoil in areas adjoining the
Wabash silt loam the soil is classed with the latter type. The dif-
ference between the Wabash silt loam and the Cass silt loam is en-
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tirely one of subsoil structure, the former being prevailingly under-
lain by a heavy, more or less plastic subsoil.

Another variation of the type occurs in small areas along the Elk-
horn River, where the soil is distinctly lighter in color than typical,
being brown to dark brown. Some of this soil is light colored
enough to be classed with the Sarpy silt loam. The Cass silt loam
grades through a wide transitional zone into the adjoining Cass very
fine sandy loam on the one side and the Wabash silt loam on the
other. The soil contains a relatively large percentage of very fine
sand, as the very fine sandy loam type is approached, and is ex-
tremely variable in subsoil structure where it gives way to the
Wabash silt loam. Tn general the Cass silt loam lies between the
areas of Cass very fine sandy loam and Wabash silt loam.

The Cass silt loam is not as extensive as the closely associated very
fine sandy loam, but it occupies some rather large areas in the vicin-
ity of Fremont and to the west, toward North Bend. It also occurs
in many small, irregularly distributed areas in the Elkhorn River
flood plain.

The surface is prevailingly flat, but a few areas along the Elk-
horn River are somewhat dissected by sloughs and cut-offs. As a
rule the type lies at the same elevation as the higher lying bottom
soils, being situated 3 to 5 feet above the poorly drained types.
Owing to this favorable topographic position and comparatively
open structure, it is well drained.

Like other bottom soils. this type is largely devoted to the produc-
tion of corn, wheat, and oats, ranking in importance in the order
named. Practically all the type is under cultivation. Only some
small areas lying at a lower elevation or isolated by old stream chan-
nels remain in native grasses.

Where corn follows corn the crop is usually listed. This crop
gives very good yields, probably averaging more than 45 bushels
per acre. Wheat does exceptionally well, yielding ordinarily about
30 bushels an acre. Oats frequently lodge badly, and as a conse-
quence the short-strawed varieties are usually grown. The soil is
ideally suited to alfalfa and clover. Alfalfa yields 5 to 6 tons an
acre per season. Clover yields from 1§ to 2 tons per acre. This
legume is much better suited to short rotations than is alfalfa, but
little effort is made to include either of these crops in a carefully
planned rotation for the purpose of improving the soil. In general
the type has declined little in productiveness under cultivation. It
is easily handled, on account of its mellow structure and thorough
drainage. Good draft stock is commonly used on this soil, in four
and six horse hitches. Farm tractors are used to an increasing
extent on this and associated bottom-land types, not only for plow-
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ing and disking the seed bed but also to some extent in harvesting
wheat and oats. Some hogs and beef cattle are kept. As a rule the
stock is fattened on the farms. Little manure is refurned to the
land, notwithstanding the fact that one application results in in-
creased yields of all crops for several seasons. Some of the straw is
burned, resulting in a great waste of plant food.

Land of this type is valued at $150 to $175 an acre, depending on
the distance from towns. Near Fremont prices are higher. The Cass
silt loam is one of the best general-farming soils in the county.

In the following table are given the results of the mechanical
analyses of samples of the soil and subsoil of the Cass silt loam:

Mechanical analyses of Cass silt loam.

Fine Coarse | Medium | Fine |Veryfine Silt.

Number. Description. | oravel. | sand. sand. sand. sand.

Clay.

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
37222 ...l Sofl......... 0.0 0.1 0.1 4.1 13.5 4.1 17.9
372222, ... ... Subsoil..... .0 .9 1.2 12.7 36.5 36.9 11.6

CASS SILTY CLAY.

The surface soil of the Cass silty clay consists of 15 inches of black
silty clay. This grades into a brown loam, mottled with gray, which
extends to 22 inches. Below this the subsoil grades through a
grayish-brown fine sandy loam and at 30 inches changes to a gray
fine sand which is mottled with yellow and brown. Frequently the
fine sandy loam material continues to 86 inches or more.

The surface soil frequently is a clay loam, with a relatively high
content of fine sand, and underlain by the typical subsoil. This
variation occurs in sec. 20, T. 17 N, R. 9 E. In some other places the
subsoil below 20 inches consists of alternating layers of fine sand
and silty clay. In patches the subsoil is calcareous.

As mapped this type includes a small area of Cass clay in the cen-
tral part of sec. 28, T. 17 N, R. 9 E. This consists of a black clay,
15 inches deep, grading into a lighter colored silty clay which ex-
tends to 20 inches. Below this the subsoil grades into a grayish fine
sandy loam mottled with brown and yellow.

The Cass silty clay is an inextensive soil. The largest area occurs
4 miles southeast of Fremont, in secs. 28 and 29, T. 17 N, R. 9 E.
Smaller, irregularly distributed areas occur in the Platte and Elk-
horn Valleys. The type occupies lower positions than the adjacent
Cass silt loam and has a flat surface. Drainage, although inade-
quate, is better than on the heavy soils of the Wabash and Lamoure
series, owing to the porous nature of the subsoil.
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The Cass silty clay and the included area of clay are largely in
cultivation. Originally all this land was in grass, but since the con-
struction of ditches all the important crops of the county, especially
corn, wheat, and oats, have been grown, and satisfactory yields are
obtained. Some small areas remaining in wild grass yield 1 to 2 tons
of hay per acre.

The Cass silty clay is difficult to handle on account of its plastic
structure. Its prime need is better drainage. This can be provided
by ditching. Where effort is made to maintain the present high
content of organic matter large yields of the staple crops should be
obtained indefinitely. This soil is somewhat less desirable than the
lighter textured soils of the Cass series.

SARPY VERY FINE SAND,

The Sarpy very fine sand consists of 20 inches of grayish-brown
to gray very fine sand, underlain by a light-gray, loose, incoherent
fine sand. The subsoil usually becomes coarser with depth, and in
places it contains some small gravel. It is frequently mottled with
yellow and brown.

The Sarpy very fine sand occurs in discontinuous strips, varying
from a few rods to one-half mile in width, along the Platte and Elk-
horn Rivers. Usually it occupies low situations next to the stream.
The largest area occurs in the Platte Valley 2 miles east of Ames.

The surface of the type is billowy, as a result of the irregular de-
position of sediment that has taken place. Drainage is in most places
deficient, and part of the type is subject to overflow.

The greater part of this soil is covered with a tree growth con-
sisting of cottonwood, elm, box elder, and willow. A small part is
used for the production of the staple crops. Only fair yields are ob-
tained. In droughty seasons the soil dries out quickly, owing to its
low content of organic matter, and crops fail entirely. Most of the
type is covered with a growth of wild grasses which is used for both
hay and pasturage. Wild clover thrives in seasons of abundant
rainfall. Pasture grasses quickly fail in the dry seasons. The type
is of little agricultural importance.

SARPY VERY FINE SANDY LOAM.

The Sarpy very fine sandy loam consists of a light-brown very
fine sandy loam changing at 15 to 22 inches to a grayish-brown very
fine sandy loam, which frequently becomes a very fine sand to fine
sand in the lower strata. When dry the soil is grayish in color.

In some places, including the area southeast of North Bend along
the Platte River, in secs. 13, 14, and 15, T\ 17 N, R. 6 E., the surface
soil has a dark-brown color, due to the accumulation of organic
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matter. The soil here approaches the Cass very fine sandy loam in
color. Some small areag of Sarpy fine sandy loam and fine sand are
included with the type. The fine sand occupies narrow ridges sug-
gestive of wind action. As a rule the subsoil of the Sarpy very fine
sandy loam increases in coarseness and porosity with depth, but in
some places alternate layers of silt and clay are encountered in the
subsoil. The type differs from the Cass very fine sandy loam only in
having a lighter colored surface soil. It is low in organic matter.
The main area of the type between Fremont and North Bend lies
about 4 feet below the level of the Cass and Wabash soils.

Typical areas of Sarpy very fine sandy loam occur in sees. 17 and
18, T. 17T N, R. 7T E. The included areas of fine sandy loam occur in
secs. 4 and 10, T. 17 N.,, R. 9 E. The type is developed in more or
less isolated areas along the Platte and Elkhorn Rivers. On some
small islands in the Platte Valley, such as Fremont Island, the soil
varies from typical to fine sand or very fine sand, and includes some
Riverwash.

The surface of the type ranges from flat to billowy. Drainage is
variable. The areas along the Elkhorn River being better drained
than those along the Platte. The latter stream at times overflows
much of the type.

A large proportion of the Sarpy very fine sandy loam is used for
the production of wild hay or as pasture land. Only a small part is
under cultivation. Corn, the leading crop, gives excellent yields.
Wheat and oats are not extensively grown, but do well. Some truck
crops are grown, and the type is ideally suited to these where it lies
above overflow. Alfalfa and red clover can be successfully grown in
the well-drained areas, but owing to the high water table much of
the type is not suited to these crops. Some of the areas along the
Elkhorn River support a tree growth, composed mostly of cotton-
wood, elm, walnut, and willow. This soil is usually pastured where
it is held in conjunction with other higher lying types. It is ex-
tensively used for trucking in other States.

This land is valued at $50 to $100 an acre, depending on the flood
conditions and the nearness to towns.

RIVERWASH.

Riverwash occurs in numerons small areas adjacent to the chan-
nels of the Elkhorn and Platte Rivers. The largest development is
mapped just south of North Bend. Riverwash is composed of alter-
pating sand bars, sand flats, and narrow depressions occupied by silty
clay. Tt is undergoing formation, as each inundation brings an addi-
tional deposit of alluvium, and there will ultimately be developed
soils similar to the other bottom-land types.
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SUMMARY.

Dodge County, Nebr., lies in the eastern part of the State. It con-
tains 339,840 acres, or 531 square miles. About one-third of its total
area is upland, one-third bottom land, and the remainder terraces.
The topography varies from flat to slightly hilly.

The bottom lands lie mainly between 1,200 and 1,300 feet above sea
Ievel and the uplands rise only about 120 to 150 feet higher.

Drainage is well established, except in depressed areas in the bot-
toms. The Platte and Elkhorn Rivers carry off the drainage waters.

Dodge County was organized in 1854. The early settlers came
largely from the Central and Eastern States. Over 82 per cent of the
total population consists of white persons of native birth. The popu-
lation of the county in 1910 was 22,145, of which 60.6 per cent was
classed as rural. Fremont, the county seat, had a population of 8,718
in 1910. It is an important marketing and distributing point for the
farm products of the county.

The northern, eastern, and southern parts of Dodge County have
good transportation facilities, and the markets of Omaha, Sioux City,
and Lincoln are within easy reach of the farmers. A comprehensive
public-road system reaches all the farming communities.

The climate of Dodge County is well suited to general farming.
The mean annual temperature is 48.9° F., and the mean annual pre-
cipitation 30.72 inches. The rainfall is generally quite favorably dis-
tributed, but droughts occasionally occur in the late summer. The
average length of the growing season is 159 days.

Agriculture is the basic industry of Dodge County. Grain produc-
tion has always been the leading type of farming. The principal
crops are corn, oats, wheat, wild hay, timothy, clover, and alfalfa.
Over 27 per cent of the total area of the county was planted to corn in
1909. The corn and oats produced are mainly used on the farm, but
wheat is grown largely as a cash crop. The value of all crops grown
in 1909 amounted to $3,163,089, and the receipts from live-stock
sources to $1,820,632. Stock farming is increasing in importance and
dairying is gradually being extended. Large numbers of beef cattle
and hogs are sold or slaughtered annually. The breeding of draft
horses receives some attention on nearly all farms.

The natural soil adaptation of the different crops receives almost
no recognition by the farmers of Dodge County. The common crops
are grown indiscriminately on all the soils. Only the more pro-
gressive farmers follow a systematic rotation. The methods of farm-
ing are gradually being improved.

Twenty-one soil types are mapped in Dodge County. The upland
soils are classed in the Marshall, Knox, and Judson series; the
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terrace soils in the Waukesha and Scott series; and the bottom-land
soils in the Cass, Wabash, Sarpy, and Lamoure.

The upland covers about one-third of the total area of the county.
The predominating upland soil is the Marshall silt loam. The soils
of the upland are all silt loams in texture and they are classed as
loessial. They are well drained and are very productive. The pre-
vention of erosion is the most important problem in thelr manage-
ment. Topographically the upland is rolling to hilly, rather than
undulating, but there are included some small areas of comparatively
flat land.

The terrace lands of Dodge County have an extent about equal to
that of the uplands. The surface is flat to gently undulating. The
soils are the Waukesha fine sandy loam and silt loam and the
Scott silt loam. The Waukesha fine sandy loam occurs on the terrace
north of Scribner and on terrace slopes. It is well drained but low in
organic matter and needs careful farming, including the incorpora-
tion of organic manures, to be maintained in a productive condition.
The Waukesha silt loam is very productive and is well drained, and
ranks with the upland loessial soils in agricultural value. The Scott
silt loam is very deficient in drainage but productive. It occurs in
depressions in the Waukesha silt loam.

The bottom land is an important division of Dodge County. The
bottom soils in general are very productive. Some of these types,
including the Wabash clay loam, silty clay, and clay, the Lamoure
silty clay and clay, and the Cass silty clay have poor surface drain-
age and underdrainage. The Sarpy soils have deficient surface drain-
age during wet seasons. All the bottom soils can be greatly improved
by ditching and tiling, and those types most deficient in drainage
require systematic improvement in this respect for their most profit-
able utilization.

o



[Punrrc ResoruTtioNn—No. 9.]

JOINT RESOLUTION Amending public resolution numbered eight, Fifty-sixth Congress,
second session, approved February twenty-third, nineteen hundred and one, * providing
for the printing annually of the report on field operations of the Division of Soils,
Department of Agriculture.”

Resolved by the Senote and House of Representatives of the United States
of America in Congress assembled, That public resolution numbered eight,
Fifty-sixth Congress, second session, approved February twenty-third, nineteen
hundred and one, be amended by striking out all after the resolving clause and
inserting in lieu thereof the fellowing:

That there shall be printed ten thousand five hundred copies of the report on
field operations of the Division of Soils, Department of Agriculture, of which
one thousand five hundred copies shall be for the use of the Senate, three thou-
sand copies for the use of the House of Representatives, and six thousand copies
for the use of the Department of Agriculture: Provided, That in addition to the
number of copies above provided for there shall be printed, as soon as the manu-
script can be prepared, with the necessary maps and illustrations to accompany
it, a report on each area surveyed, in the form of advance sheets, bound in paper
covers, of which five hundred copies shall be for the use of each Senator from
the State, two thousand copies for the use of each Representative for the con-
gressional district or districts in which the survey is made, and one thousand
copies for the use of the Department of Agriculture.

Approved, March 14, 1904.

[On July 1, 1901, the Division of Soils was reorganized as the Bureau of Soils.]
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Accessibility Statement

This document is not accessible by screen-reader software. The
Natural Resources Conservation Service (NRCS) is committed
to making its information accessible to all of its customers and
employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at
1-800—457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov.
For assistance with publications that include maps, graphs, or similar
forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at
http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits
discrimination in all of its programs and activities on the basis of
race, color, national origin, age, disability, and where applicable, sex
(including gender identity and expression), marital status, familial
status, parental status, religion, sexual orientation, political beliefs,
genetic information, reprisal, or because all or part of an individual’s
income is derived from any public assistance program. (Not all
prohibited bases apply to all programs.) Persons with disabilities who
require alternative means for communication of program information
(Braille, large print, audiotape, etc.) should contact USDA's TARGET
Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write to:

USDA

Assistant Secretary for Civil Rights

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W., Stop 9410
Washington, DC 20250-9410

Or call toll-free at (866) 632—9992 (English) or (800) 877—8339
(TDD) or (866) 377—8642 (English Federal-relay) or (800) 845-6136
(Spanish Federal-relay). USDA is an equal opportunity provider and
employer.
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