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This soil survey is a publication of the National Cooperative Soit Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in 1983. Soil names and
descriptions were approved in 1984, Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1984. This survey was
made cooperatively by the Soit Conservation Service and the University of
Nebraska, Conservation and Survey Division. It is part of the technical
assistance furnished to the Nemaha Natural Resources District. The Johnson
County Board of Commissioners.-and the Nemaha Natural Resources District
provided financial assistance for the survey.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

| Cover: Terraces, a grassed waterway, and contour farming on a Wymore soil. These
measures help to control water erosion.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Johnson County. it contairis predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
instalations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. Tha
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

Sherman L. Lewis
State Conservaticnist
Soil Conservation Service
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Soil Survey of

Johnson County, Nebraska

By Howard E. Sautter, Soil Conservation Service, and Donald E. Ulrich,
University of Nebraska, Conservation and Survey Division

United States Department of Agriculture, Soil Conservation Service,

in cooperation with

University of Nebraska, Conservation and Survey Division

Johnson County is in the southeastern part of
Nebraska[{fig. 1)] It is 18 miles north to south and 21
miles east to west. It has an area of 241,101 acres.
Tecumseh is the county seat. The courthouse in
Tecumseh is in the National Register of Historic Places.

Johnson County is part of a dissected glacial plain.
Relief ranges from nearly level to very steep. The
topography consists of extensive uplands and numerous
strips of bottom lands. Most of the county is a
succession of rounded ridges, intervening hillsides, and
entrenched drainageways. The largest valley is that of
the North Fork of the Big Nemaha River.

The climate is continental, and the temperature and
precipitation vary greatly from season to season. The
climate is suitable for growing common staple crops and
grasses.

According to the Nebraska Conservation Needs

Figure 1.—Location of Johnson County in Nebraska.

Inventory, about 61 percent of the acreage in the county
is cropland, 17 percent is pasture, 13 percent is range,
and 3 percent is woodland. The rest is used for nonfarm
puUrposes.

Agriculture is the main economic enterprise in Johnson
County. Most farms are of the cash-grain or diversified
grain-livestock type. The principal crops are grain
sorghum, corn, soybeans, wheat, and alfalfa hay. Cattle
and hogs are commenly raised on most farms, and some
farms specialize in raising specific breeds of livestock. A
few horses are kept on some farms.

The major soils on uplands formed in loess and glacial
material. The principal hazard is water erosion. The other
management concerns are conserving water and
maintaining soil structure and fertility.

The soils in the valleys formed in aliuvium. On some of
these soils, wetness is a problem and flooding is an
occasional hazard. The management concerns are
maintaining soil structure and improving drainage.

The soils in Johnson County are mainly loamy and
clayey, and they consist mostly of silt-sized and clay-
sized particles. Very few of the soils formed in sandy
material. The soils range from deep to shallow, from well
drained to very poorly drained, and from nearly level to
very steep.

This survey updates the soil survey of Johnson County
published in 1924 (7). It gives additional information and
has large maps, which show the sails in greater detail.

General Nature of the County

This section provides general information concerning
Johnson County. It describes climate; history and



development; physiography, relief, and drainage;
geology; water supply; and trends in agriculture.

Climate

Prepared by the National Climatic Center, Ashevilte, North Carolina.

The consistent pattern of climate in Johnson County is
one of cold winters and long, hot summers. Heavy rains
occur mainly in spring and early in summer, when moist
air from the Gulf of Mexico interacts with drier
continental air. The annual rainfall normally is adequate
for corn, soybeans, and all grain crops.

gives data on temperature and precipitation
for the survey area as recorded at Tecumseh, Nebraska,
in the period 1851 to 1980. shows probable
dates of the first freeze in fall and the last freeze in
spring. Table 3|provides data on length of the growing
season.

In winter the average temperature is 26 degrees F,
and the average daily minimum temperature is 15
degrees. The lowest temperature on record, which
occurred at Tecumseh on January 12, 1872, is -25
degrees. In summer the average temperature is 75
degrees, and the average daily maximum temperature is
87 degrees. The highest recorded temperature, which
occurred at Tecumseh on July 15, 1980, is 109 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used o
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 33.40 inches. Of this,
24 inches, or about 70 percent, usuaily falls in April
through September. The growing season for most crops
falis within this period. In 2 years out of 10, the rainfall in
April through September is less than 18 inches. The
heaviest 1-day rainfall during the period of record was
5.42 inches at Tecumseh on July 22, 1978,
Thunderstorms occur on about 44 days each year.
Tornadoes and severe thunderstorms occur occasionally
but are local in extent and of short duration. They cause
damage in scattered areas. Hailstorms occur at times
during the warmer part of the year but in an irregular
pattern and in only smalt areas.

The average seasonal snowfall is about 29 inches.
The greatest snow depth at any one time during the
period of record was 30 inches. On the average, 21 days
of the year have at least 1 inch of snow on the ground.
The number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is about

60 percent. Humidity is higher at night, and the average -

at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 55 percent in winter.

Soil Survey

The prevailing wind is from the south-southeast. Average
windspeed is highest, 13 miles per hour, in spring.

History and Development

Prior to the exploration and settlement of the West,
the survey area was claimed by the Oto and Missouri
Indians (4). On September 21, 1833, it was ceded to the
United States, but the Indians retained hunting rights. Cn
March 15, 1854, the Indians were forced to a reservation
south of where Barneston, in Gage County, Nebraska, is
now located.

When first surveyed, Johnson County was included in
an area known as Forney County, Nebraska Territory.
On March 7, 1855, Forney County was divided, and the
eastern part became Nemaha County and the western
part Johnson County.

The first permanent settlers came from Indiana. They
arrived in the winter of 1854-55 and settled about 3
miles southeast of the present site of Tecumseh.

Tecumseh was established in 1856 at the intersection
of the Nebraska City-Marysville Trail, the Brownville-
Beatrice Trail, and the North Fork of the Big Nemaha
River. Shortly thereafter, settiements were established in
other areas of the county. These tater became small
towns. The livelihood of the settlers came mainly from
agriculture. The county’s population grew gradually in the
186('s, spurred by the Homestead Act of 1862 and an
inftux of former soldiers after the Civil War. In the 1870’s
and 1880's the raiiroads were built. They were
responsible for a rapid growth of population and
commerce,

Since the 1820’s, as automobile transportation and the
highway system have improved, rural residents have
become less dependent on local services and supplies.
The result has been a gradual decrease in the county’s
population and the near disappearance of some small
towns. The population of the county decreased from
8,662 in 1940 to 5,285 in 1980.

U.S. Highway 136 and State Highway 41 traverse the
county east and west, and State Highway 50 crosses the
county north and south. Paved roads link all small
communities. The Burlington Northern Railroad traverses
the county from northwest to southeast, and the Missouri
Pacific Railroad-runs east and west along the northern
edge of the county.

The economy of the county is supported mainly by
farming and by small businesses, which provide local
services. In addition, a food processing plant and a
tankage processing plant are located in Tecumseh.

Physiography, Relief, and Drainage

Johnson County lies within the glaciated part of the
Great Plains physiographic province (3). Itis on a
dissected glacial plain. Only small remnants of the
original tifl plain remain, on the highest divides. The
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gently sloping to very steep landscape formed through
geologic erosion of the glacial plain. Materials have been
added and modified by cycles of sedimentation, erosion,
and soil formation. Erosion shaped the uplands and the
continuous strips of bottom land. Uplands are the most
extensive feature of the landscape. The strips of bottom
land include the low-lying areas adjacent to streams
where soil material was deposited.

Relief ranges from nearly level to very steep. Because
of the headward advance of numerous small
drainageways, the areas of nearly level uplands are
small and, in places, irregular in outline. The rest of the
county is a succession of ridges, strongly sloping to very
steep areas, and valleys. The ridges are rounded and
gently sloping. The valley bottoms are nearly level.

Long, gradual slopes on the north side of stream
valleys and short, steep slopes on the south side are
features of the uplands. Slopes along the large streams
that border bottom tands generally are steeper than
those near the crests of ridgetops. The small
drainageways generally are shallow; however, in places
they are sharply cut and have short, steep grades.
Bottom tands range in width from a few rods along the
smaller streams to about 1.5 miles along the North Fork
of the Big Nemaha River.

The highest elevation is about 1,490 feet, on the
upland divide in the southwest corner of the county. The
lowest elevation is about 1,000 feet, along the South
Fork of the Little Nemaha River in the northeastern part
of the county. _

Drainage is chiefly southeasterly. A number of major
and minor streams are fed by many tributaries. The
North Fork of the Big Nemaha River flows southeasterly
across the central part of the county, and it receives
about 70 percent of the surface runoff. The Scuth Fork
of the Little Nemaha River and Spring Creek, which flow
northeasterly, receive most of the surface runoff from
the rest of the county. The principal tributaries of the
North Fork include the Middle Branch of the Big Nemaha
River and Yankee, Hooker, Saunders, Silver, Deer, and
Todd Creeks. Nearly all of the rivers and major creeks
flow constantly.

Geology

The earth materials at the surface in Johnson County
are loess, glacial material, alluvium, and shale and
limestone residuum (6). The deep bedrock consists of
the calcareous shale and limestone of the Permian and
Pennsylvanian Periods.

An eroded landscape of hills and valleys formed when
the bedrock material was at the surface. Then, during
the ice age, this landscape was buried by glacial
materials. Some of the valleys were filled with sand and
gravel-and some with clayey glacial material. After the
ice metted, glacial deposits covered the bedrock
material. In Johnson County, the dominant glaciai

deposits are grayish and clayey and contain many fine to
coarse sand grains, some gravel and cobbles, and a few
boulders. Burchard, Pawnes, Shelby, and Steinauer soils
formed in areas where these depgsits are at the surface.

Associated with the clayey glacial deposits are silty,
sandy, loamy, and clayey materials. Malcolm soils
formed in areas of grayish, coarse silty material.
Dickinson soils formed in areas of loamy and sandy
materials. Morrill soils formed in areas of brown or
reddish brown, lpamy material. Mayberry soils formed in
areas of brown or reddish brown, clayey material.

The uppermost material in the county is a layer of
grayish brown loess. This layer consists mostly of silt-
sized particles and some clay-sized particles. Wymore
soils formed in areas of loess.

Alluvium in the valleys is dominantly silty and clayey
materials washed from upland slopes onto the flood
plains. Most of the water-deposited materials came from
the local watershed. Kennebec and Nodaway soils
formed in areas of silty material. Nishna and Wabash
soils formed in areas of clayey material. Zook soils
formed in areas of mixed silty and clayey material.

Water Supply

In most areas of the county, good quality well water is
available for use in farm households and for livestock.
Large guantities suitable for use in municipalities or for
irrigation are limited to certain areas.

Water for individual farms generally is obtained from
perched water zones. Shailow wells, 25 to 100 feet
deep, are developed in sand lenses of glacial deposits
and in sandy alluvium in stream valleys. Throughout
most of the county, these wells yield 1 to 10 gallons per
minute with continuous pumping. They are recharged by
seepage and percolation of the annual precipitation;
therefore, prolonged drought may further reduce their
output. In areas of shale and limestone, a water supply is
difficult to develop. Wells in valley fill and springs or
seeps produce some water for livestock.

Studies of ground water in Johnson County have given
some information on the availability of ground water.
These studies were made by the Conservation and
Survey Division, University of Nebraska, in cooperation
with the U.S. Geological Survey. The studies indicate
that before glaciers advanced across the eastern part of
Nebraska, streams had cut channels into the bedrock.
The channels were later filled with gilacial materials. In
areas where the buried channels contain sand and
gravel, wells capable of producing several hundred
galions per minute can be developed. These areas,
howeaver, are limited and not complately defined.
Tecumseh obtains its water from one of these ancient,
deep stream channels |ocated north of the town. In
recent years, rural water districts have developed well
fields in areas where large guantities can be obtained.
The water is piped to farmsteads throughout the county.



Nearly all of the well water in Johnson County is hard
or very hard. The content of sulfates and iron commonly
restricts some uses, but it is generally not a health
hazard to people or livestock.

Ground water can be contaminated by drainage from
feedlots, septic disposal systems, spilled chemicals, or
other waste disposal materials. Shallow wells can be
contaminated by wastes more easily than deep wells. A
newly installed, domestic well can be tested for
contamination.

Surface water is an important supplement to the
limited ground water supply in Johnson County. Its use
for livestock and recreation extends the supply of quality
ground water for domestic use. Streams and ponds that
are easily developed are widely used to supply water for
livestock. Reservoirs have not been developed for
municipal water supplies.

Trends in Agriculture

Farming has been the most important enterprise in
Johnson County since the county was settled. In the
early years, a large acreage was planted to orchards and
to oats, barley, rye, and other small grain. These crops
were produced for local use. They are now of minor
importance. The kinds of crops now grown and their
acreages have been fairly constant through the years.
The number of farms, however, has declined, and the
size of each farm has increased.

The county is expected to remain an important farming
area dominated by cash-grain farms, livestock farms, or
a combination of these.

In 1981, there were 650 farms in the county (5). The
principal crops and their acreages were grain sorghum,
51,600 acres; soybeans, 30,000 acres; wheat, 25,000
acres; corn harvested mainly for grain, 17,000 acres;
alfalfa hay, 12,000 acres; and oats, 3,200 acres. The
principal kinds of livestock numbered 50,000 hogs and
pigs, 29,600 cattle and calves, and 1,400 milk cows.

How This Survey Was Made

This survey was made to provide information about the
sails in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the scil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

Soil Survey

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils.in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research,

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop vields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.
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Pradictions about scil behavior are based not only on
s0il properties but also on such variables as climate and
biological activity. Scil conditions are predictable over
long pericds of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accuratsly.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxenomic class rarely, if
ever, can be mapped without including areas of soils of

other taxonomic classes. Consequently, every map unit
is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.

These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soill mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of rescurce plans, but
onsite investigation is needed to plan for intensive uses
in small areas.






Map Unit Descriptions

This section describes the map units in the survey
area at two levels of detail. The general soil map units,
or soil associations, are described first. Generally, they
represent the soils of major extent in the survey area.
Next, the detailed map units are described. They
represent all the named soils in the survey area.

Some soit boundaries and soil names do not fully
match those in surveys of adjoining areas that were
published at an earlier date. Differences result from
changes and refinements in series concepts, different
slope groupings, and application of the latest soil
classification system.

General Soil Map Units

The general soil map at the back of this publication
shows the soil asscciations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor sails. It is named for the major soils. The
soils making up one association can occur in another but
in a different pattern.

The general soil map can be used to compare the
suitability of large areas for generat land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or fieid or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

1. Pawnee-Morrill-Shelby Association

Deep, gently sloping to steep, moderately well drained
and well drained, clayey and loamy soils that formed in
glacial material: on uplands

This association consists mainly of soils on tidges and
hills dissected by numerous drainageways and streams.
Some slopes are long and smooth, and others are
abrupt. Some areas on hilltops are gently sloping. Most
areas have gravel, a few stones, and boulders on the
surface. Slopes generally range from 3 to 30 percent.

This association makes up about 60 percent of the
county. It is about 35 percent Pawnee soils, 9 percent
Morrili soils, 9 percent Shelby soils, and 47 percent
minor soilsm

The Pawnee soils are moderately well drained. They
commonly are gently sloping and strongly sloping and
are on ridgetops and side slopes above the Morrill and
Shelby soils. In most areas, they are eroded and the
original clay subsoil is at the surface. Typically, the
surface layer is dark brown, firm clay about 7 inches
thick, but in some areas it is clay loam. The subsoil is
very firm, mottled clay about 31 inches thick. It is dark
grayish brown in the upper part, yellowish brown in the
next part, and grayish brown in the lower part. The
underlying material to a depth of more than 80 inches is
grayish brown, mottied, calcareous clay loam.

The Morritl soils are well drained and are commonly
eroded. They are strongly sloping and are on side slopes
below the Pawnee soils. Typically, the surface layer is
dark brown, friable clay loam about 7 inches thick. The
subsoil is about 41 inches thick. It is dark reddish brown,
friable clay loam in the upper part; yellowish red, friable
clay loam in the next part; and yellowish red, friable
sandy clay loam in the lower part. The underlying
material to a depth of more than 60 inches is brown and
yellowish red sandy loam,

The Shelby soils are well drained. They are commonly
less eroded than the Pawnee and Morrill soils because
they generally are not cultivated. They are moderately
steep and steep and are on hills downslope from the
Pawnee soils. Typically, the surface layer is very dark
grayish brown, friable clay loam about 8 inches thick.
The subsurface layer is very dark gray, friable clay loam
about 7 inches thick. The subsoil is clay loam about 36
inches thick. The upper part is very dark grayish brown,
the next part is dark yeliowish brown and yellowish
brown, and the lower part is pale brown. The underlying
material to a depth of more than 70 inches is light
brownish gray, mottled, calcareous ciay toam.

The minor soils in this association are the Burchard,
Dickinson, Judson, Malcolm, Mayberry, Nodaway,
Steinauer, and Wymore soils. Burchard soils are in areas
above the Shelby soils and below the Mayberry soils.
They are shallower to carbonates than the Shelby soils.
Dickinson, Malcolm, Mayberry, and Steinauer soils are
lower on the landscape than the Pawnee soils. Dickinson
soils contain more sand than the major soils, and
Malcolm soils are siltier. Mayberry soils contain more
clay in the subsoil than the Morrill and Shelby soils and
are more reddish in the subscil than the Pawnee soils.
Steinauer soils have carbonates near the surface.
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Figure 2.—Typical pattern of the soils and underlying material in the Pawnee-Morrill-Shelby association.

Judson soils are on foot siopes and formed in silty
sediments. Nodaway soils are on bottom lands in narrow
valleys along drainageways and formed in alluvium.
Wymore soils are higher on the landscape than the
major soils and formed in loess.

About 50 percent of this association is used for
cultivated crops. The rest is mainly pasture or range,
although some small tracts are used for hay. Trees grow
on some of the steeper slopes. The principal cultivated
crops are grain sorghum, wheat, and alfalfa.

The soils in this association have medium potential for
culivated crops and high potential for grasses. They
have high potential for wildlife habitat and recreation
uses. Erosion is the principal hazard. Another
management concern is maintaining fertility and the
content of organic matter. In pastured areas controlled
grazing and measures that ensure vigorous growth of the
grasses are needed.

Farms in areas of this association are mainly the grain-
forage-livestock type. In most areas the supply of good

water from wells is limited, but it is generally adequate
for domestic use. Rural water districts supply some
farms with water through pipelines. A few springs are
along the drainageways. In places surface water
collected in farm ponds is a source of water for
livestock., Many areas are potential sites for the
construction of dams.

2. Wymore Association

Deep, nearly level and gently sloping, moderately well
drained, clayey and silty soills that forrmed in loess; on
uplands

This association consists mainly of soils on ridges,
side slopes, and nearly level divides on some of the
highest uplands in the county. The ridges and side
slopes are uneven in width and length and in percent of
slope. Several small waterways drain the association.
Slopes range from O to 7 percent.
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This association makes up about 25 percent of the
county. It is about 85 percent Wymore soils and 15
percent minor soils (fig. 3). |

The Wymore soils generally are eroded. Nearly all of
the very dark, silty original surface soil has been
removed. The original clayey subsail is at or near the
surface. Typically, the surface layer is very dark grayish
brown, firm silty clay about 8 inches thick, but in some
areas it is silty clay loam. The subscil is very firm and
firm, mottled silty clay about 24 inches thick. It is dark
grayish brown in the upper part and grayish brown in the
lower part. The underlying material to a depth of more
than 70 inches is light brownish gray, mottled silty clay
© loam.

The minor soils in this association are the Judson,
Nodaway, Pawnee, and Sharpsburg soils. Judson soils
are on foot slopes and formed in silty sediments.
Nodaway soils are on bottom lands and formed in
alluvium. Pawnee soils formed in glacial material and are
on hills downslope from the Wymore soils. Sharpsburg
soils are in landscape positions similar to those of the

Wymore soils. They have less clay in the subsoil than
the Wymore soils.

In most areas, the soils in this association are used for
cultivated crops. In some small tracts, they are planted
to introduced grasses. The major crops are grain
sorghum, wheat, corn, and soybeans. Alfalfa and clover
are also grown.

The soils in this association have high potential for
cultivated crops and pasture grasses. Erosion is the
principal hazard. Other management concerns are
maintaining the content of organic matter and soil
structure and selecting crops that are best suited to the
soils and climate. Complete conservation management
should include terraces, contour farming, grassed
waterways, and conservation tillage.

Growing cash crops and feed crops and raising
livestock are the main agricultural enterprises. In most
places, the supply of ground water is limited, but it is
generally adequate for domestic use. In some local
areas, deep wells are used for irrigation. Rural water
districts supply some farms with water through pipelines.

Figure 3.—~Typical pattern of the soils and underlying material in the Wymore association.
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Some farm ponds have multiple uses, including erosion
control, watering of livestock, and recreation.

3. Nodaway-Zook-Judson Association

Deep, nearly fevel and gently stoping, moderately well
drained, poorly drained, and welf drained, silty soils that
formed in alluvium and colfuvium; on bottom lands, foot
slopes, and stream terraces

This association consists mainly of soils on bottom
lands at some of the lowest elevations in the county.
The bottom iands are nearly 2 miles wide on the lower
reaches of rivers but are less than 0.5 mile wide on the
upper reaches of tributary creeks. Drainageways dissect
the bottom lands. Some creek and river channels have
been straightened. Most of the channels are deeply
entrenched and have vertical banks. Gently sloping
channel slopes and foot slopes are in some areas.
Slopes range from 0 to 6 percent.

This association makes up about 15 percent of the
county. It is about 41 percent Nodaway soils, 23 percent
Zook soils, 16 percent Judson soils, and 20 percent
minor spils
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The Nodaway soils are moderately well drained and
are commonly adjacent to stream channels. They are
nearly level and gently sloping. Typically, the surface
layer is very dark grayish brown, friable silt loam about 5
inches thick. The underlying material to a depth of 60
inches or more is very dark grayish brown, dark grayish
brown, and dark gray, stratified silt loamn.

The Zook soils are poorly drained and are on nearly
level slopes. They are commonly in areas some distance
from the original main stream channels. Typicaily, the
surface layer is black, friable silty clay loam about 8
inches thick. The subsurface layer is very dark gray,
friable silty clay loam about 14 inches thick. The subsoil
to a depth of more than 60 inches is very dark gray,
mottled, firm silty clay.

The Judson scils are well drained. They are on stream
terraces and foot slopes at the base of uplands. They
are gently sloping. Typically, the surface layer is very
dark grayish brown, friable silt loam about 10 inches
thick. The subsurface layer is friable silty clay loam about
14 inches thick. It is black in the upper part and very
dark brown in the lower part. The subsoil is friable silty

Figure 4.—Typical pattern of the soils and underlying material in the Nodaway-Zook-Judson association.



Johnson County, Nebraska

clay foam about 30 inches thick. It ts dark brown in the
upper part and brown in the lower part. The underlying
material to a depth of 60 inches or more is brown silty
clay loam.

The minor soiis in this association are the Kennebec,
Nishna, Wabash, and Zoe soils. Kennebec soils are
moderately well drained and are in the higher areas on
the bottom lands. Nishna soils are poorly drained and
calcareous. Wabash scils are very poorly drained and
clayey. Zoe soils are poorly drained and saling-alkali.
Nishna, Wabash, and Zoe soils are on the lower parts of
the landscape. '

Nearly all the acreage of this association is cultivated.
Numercus small, irregular tracts, however, are wooded.
The soils have high potential for cultivated crops. The
principal crops are corn, grain sorghum, and soybeans.
Wetness and flooding in spring are the principal
management concerns. Maintaining soil structure and
the content of organic matter is also a concern.

Farms in areas of this association are either the cash-
grain or grain-livestock type. Very few homes or other
buildings are constructed in areas of these soils. Water
for livestock is obtained from streams, a few springs, and
shallow wells. In some local areas, deep wells are used
for irrigation.

Detailed Soil Map Units

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of srasion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
rhase commonly indicates a feature that affects use or
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management. For example, Wymore silty clay loam, 0 to
2 percent slopes, is one of several phases in the
Wymore series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soif
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Kipson-
Benfield complex, 11 to 25 percent slopes, is an
example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

|Tab|e 4| gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of Tables")
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

BrE2—Burchard-Steinauer clay loams, 3 to 15
percent slopes, eroded. These deep, well drained,
moderately steep soils are on uplands. They formed in
glacial till. In many areas, pebbles and cobblestones are
on the surface. Slopes average about 11 percent. Areas
are irregular in shape and range from about 10 to 100
acres in size. They are about 40 to 70 percent Burchard
soil and 30 to 60 percent Steinauer scil. Generally, the
Burchard soil is on concave, plane, and slightly convex
slopes, and the Steinauer soil is on distinctive, rounded,
convex slopes. The two s0ils occur as areas so
intricately mixed that mapping them separately is not
practical.

Most of the dark original surface layer of these eroded
soils has been removed. In most areas, the original
subsail or underlying material is at the surface.

Typically, the Burchard seil has a surface layer of very
dark grayish brown, friable clay loam about 5 inches
thick. The subsoil is firm clay loam about 20 inches thick.
It is calcareous at a depth of about 9 inches. The upper
part is dark brown, the next part is brown, and the lower
part is grayish brown and has dark yellowish brown
mottles. The underlying material to a depth of 60 inches
or more is light brownish gray, mottled, calcareous clay
loam. In places, the soil is loam throughout. In small
areas that are not eroded, the surface layer is more than
7 inches thick and lime is at a depth of more than 30
inches.

Typically, the Steinauer soil has a surface layer of dark
grayish brown, friable, calcareous clay loam about 5
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inches thick. The transitional layer is light brownish gray
and dark yellowish brown, mottled, friable, calcareous
clay loam about 7 inches thick. The underlying material
to a depth of 60 inches is light brownish gray and
yellowish brown, mottied, calcareous clay loam. In
places, the soil is loam throughout. In a few places,
slopes are less than 9 or more than 15 percent.

Inciuded with these soils in mapping are small areas of
Judson and Pawnee soils. Judson soils are dark to a
depth of more than 24 inches. They are on foot slopes.
Pawnee soils have a clay subsoil and are in the less
sloping areas. In places, they are adjacent to
drainageways. Also included are some deeply
entrenched drainageways. Included areas make up 2 to
12 percent of the unit,

Permeability is moderately slow in the Burchard and
Steinauer soils. Available water capacity is high; about
10 inches of water is available in the upper 60 inches.
Organic matter content is moderate, or about 2 percent,
in the Burchard scil and moderately low, or about 1
percent, in the Steinauer soil. Generally, the surface
layer of the Burchard soil is neutral, and that of the
Steinauer scil is moderately alkaline and has free lime.
Both soils dry readily after rains and can be worked
throughout a fairty wide range of moisture content.

About 75 percent of the acreage of these soils is
cropland, and about 25 percent is used for pasture or
range.

If used for dryland farming, these soils are poorly
suited to cultivated crops. Water erosion is the pringipal
hazard. Because of the moderately steep slopes, the
effective use of some farm machinery is limited and
terraces and grassed waterways cannot be easily
designed and maintained. The best cropping system is
one dominated by close-growing crops, such as small
grain and legumes. Conservation tillage practices, such
as chiseling and disking, that leave all or part of the crop
residue on the surface help to control erosion, reduce
the evaporation rate, and add organic matter. |f clean-
cuftivated crops are grown, terraces, contour farming,
and grassed waterways are needed to control water
erosion. Intensive management is necessary in areas
used for crop production; otherwise, the soils should be
put to other uses.

If irrigated, these soils are poorly suited to corn, grain
sorghum, and soybeans. They are best suited to alfalfa
and introduced grasses. Only sprinkler irrigation systems
are suited to the soils because of the moderately steep
slopes. Water erosion is the main hazard. it can be a
problem in the wheel tracks if center-pivot irrigation
systems are used. Terraces, contour farming, and
grassed waterways are needed to reduce the runoff rate
and control erosion. A cover of crops or crop residue
also helps to control erosion. Adjusting the rate at which
water is applied to the water intake rate of the soils
helps to prevent excessive runoff and erosion. Timely
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applications and efficient distribution of water are
needed.

These soils are suited to introduced or domaestic
grasses for pasture. Pastures can be aiternated with
other crops as part of the crop rotation. Cool-season
grasses, such as smooth brome and orchardgrass, are
suited, either alone or in a mixture with a legume, such
as alfalfa. Overgrazing causes low plant vigor and
increases the likelihood that small gullies and rills will
form during heavy rains. Separate pastures of cool- and
warm-season grasses can be used to provide along
season of grazing. Rotation grazing and proper stocking
rates help to keep the pasture in good condition.
Nitrogen and phosphate fertilizers help to maintain the
growth and vigor of the grasses.

These soils are suited to range and native hay. A
permanent caver of grass is effective in controlling water
erosion. The natural plant community is mostly mid and
tall grasses, such as big bluestem, indiangrass, little
bluestem, porcupinegrass, sideoats grama, and
switchgrass. If the plants are overgrazed or improperly
harvested for hay, the plant community is mostly
sideoats grama, tall dropseed, Kentucky bluegrass, and
annual and perennial weeds. If overgrazing continues for
many years, eastern redcedar, snowberry, buckbrush,
and sumac invade the plant community. The range
condition can be improved or maintained by proper
grazing use, timely deferment of grazing, and a grazing
system that alternates grazing pericds with rest periods
and that includes a change in the order of these periods
each year. Single species of grass, such as switchgrass
and big bluestem, are tolerant of certain herbicides. A
properly selected herbicide can be used to control
undesirable weeds and grasses. Brush management and
prescribed burning help to control woody plants. Range
seeding improves the stand.

These soils are suited to the trees and shrubs grown
as farmstead windbreaks and as plantings that enhance
racreation areas and wildlife habitat. Survival and growth
rates of adapted species are good on the Burchard soil
and fair on the Steinauer soil. The best suited species
are those that can tolerate the high lime content of the
Steinauer soil. Water erosion is the principal problem. A
combination of contour planting and terraces helps to
prevent excessive runoff and water erosion. Cultivating
the soil before and after planting helps to control plant
competition. Rototillers can be used in the rows.

The moderately slow permeability is a limitation if
these soils are used as septic tank absorption fields.
Increasing the size of the absorption field helps to
overcome-this limitation. Generally, the absorption field
should be constructed on the contour. The slope is a
limitation on sites for sewage lagoons. An alternative site
or disposal method should be selected. Strengthening
the foundations of buildings and hackfilling with coarse
material heip to prevent the structural damage caused by
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shrinking and swelling. The design -of buildings should
accommodate the slope, or the site should be graded.

The surface pavement and base material of local
roads and streets should be thick enough to compensate
for the low strength of these soils.

The capability units are 1Ve-9, dryland, and IVe-3,
irrigated. The Burchard soil is in Silty range site and
windbreak suitability group 3. The Steinauer soil is in
Limy Upland range site and windbreak suitability group 8.

DcD—Dickinson fine sandy loam, 6 to 11 percent
slopes. This deep, strongly sloping, well drained soail is
on knolls and short, uneven side slopes in the uplands. it
formed in loamy and sandy material. Slopes are mostly
convex and average about 9 percent. Areas range from
3 to 20 acres in size,

Typically, the surface layer is very dark brown, very
friable fine sandy loam about 18 inches thick. The
subsoil is about 19 inches thick. It is very dark grayish
brown, very friable fine sandy loam in the upper part;
dark brown, very friable fine sandy loam in the next part;
and brown, very friable loamy fine sand in the lower part.
The underlying material to a depth of 60 inches or more
is pale brown fine sand. In a few areas, the subsoil is
loam. In some small cultivated and eroded areas, the
surface layer is thinner and is dark grayish brown loamy
fing sand.

Included with this soil in mapping are some small |
areas of gravelly soils and small areas where cobbles
and stones are on the surface. Also included are small
areas of the silty Malcolm soils and the loamy Morrill and
Shelby scils. Malcolm, Morrill, and Shelby soils are in
positions on the landscape similar to those of the
Dickinson soil. Included areas make up 2 to 12 percent
of the unit.

Permeability is moderately rapid in the upper part of
the Dickinson soil and rapid in the underlying material.
Available water capacity is moderate; about 7 inches of
water is available in the upper 60 inches. Organic matter
content is moderately low, or about 1 or 2 percent.
Reaction is medium acid or slightly acid throughout the
profile. This soil dries quickly after rains and can be
worked throughout a wide range of moisture content.

Most of the acreage of this soil supports grass and is
used for pasture or range. A few areas are cultivated.

If used for dryland farming, this soil is poorly suited to
row crops. It is better suited to small grain. Water
erpsion and drought are hazards. Applying a system of
conservation tillage, such as chiseling and disking, that
leaves all or part of crop residue on the surface reduces
the evaporation rate and helps to control water erosion.
Terracing and farming on the contour also help to
control water ergsion. Applications of fertilizer are
needed.

If irrigated, this soil is poorly suited to corn, grain
sorghum, and soybeans. It is better suited to alfalfa and
introduced grasses. Only sprinkler irrigation systems are
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suited to this soil because of the slope. Water erosion is
the main hazard. It can be a problem in the whee! tracks
if center-pivot irrigation systems are used. Terraces,
contour farming, and grassed waterways are needed to
reduce the runcff rate and control erosion. A cover of
crops or crop residue also helps to control erosion.
Timely application and efficient distribution of water are
needed.

This soil is suited to introduced or domestic grasses
for pasture. Pastures can be alternated with other crops
as part of the crop rotation. Cool-season grasses, such
as smoaoth brome or orchardgrass, are suited, either
alone or in a mixture with a legume, such as alfalfa.
Overgrazing causes low plant vigor and increases the
likelihood that small gullies and rills will form during
heavy rains. Rotation grazing and proper stocking rates
help to keep the pasture in good condition. Nitrogen and
phosphate fertilizers help to maintain the growth and
vigor of the grasses.

This soil is suited to range and native hay. A
permanent cover of grass is effective in controlling water
erosion. The natural plant community is mostly mid and
tail grasses, such as indiangrass, little bluestem, big
bluestemn, switchgrass, sand lovegrass, and
porcupinegrass. If the plants are overgrazed or
improperly harvested for hay, the plant community is
mostly porcupinegrass, prairie junegrass, Scribner
panicum, sand dropseed, and annual and perennial
weeds. The range condition can be improved or
maintained by proper grazing use, timely deferment of
grazing, and a grazing system that alternates grazing
periods with rest periods and that includes a change in
the order of these periods each year. Single species of
grass, such as switchgrass and big bluestem, are
tolerant of certain herbicides. A properly selected
herbicide can be used to control undesirable weeds and
grasses. Range seeding improves the stand.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Survival and growth rates of
adapted species are fair. Erosion and a limited amount
of available moisture are the main problems in
establishing seedlings. Weeds can be controlled by
cultivating with conventional equipment between the tree
rows and by rototilling in the rows. A combination of
contour planting and terraces helps to prevent excessive
runoff and water erosion.

This soil readily absorhs-but does not adequately filter
the effluent in septic tank absorption fields. The poor
filtering_capacity can result in ground water pollution.
Seepage is a hazard on sites for sewage lagoons. It can
be controlled by lining or sealing the iagoon. Extensive
grading is required to modify the slope and shape the
lagoon. Dwellings and small commaercial buildings should
be designed to accommodate the slope, or the site
should be graded.
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The slope and frost action are limitations on sites for
local roads and streets. Cutting and filling generally are
needed for a suitable grade. Erosion on side banks and
ditches can be controlled by mulching and by seeding a
permanent cover of vegetation. A surface drainage
system helps to prevent the damage to roads and
streets caused by frost action. Crowning the road and
establishing adequate side ditches help to drain the
surface.

The capability units are IVe-3, dryland, and IVe-8,
irrigated; Sandy range site; windbreak suitability group 5.

DcF—Dickinson fine sandy loam, 11 to 20 percent
slopes. This deep, moderately steep, somewhat
excessively drained soil is on uplands. It formed in sandy
material. Areas range from about 5 to 60 acres in size.

Typically, the surface layer is very dark grayish brown,
very friable fine sandy loam about 14 inches thick. The
subsoil is about 22 inches thick. It is dark yellowish
brown, very friable fine sandy loam in the upper part and
yellowish brown, very friable loamy fine sand in the lower
part. The underlying material to a depth of 80 inches or
more is yellowish brown loamy fine sand. In places, the
surface layer and subsoil are loamy fine sand. In a few
smaill areas, the subsoil is very fine sandy loam or loam.

Included with this soil in mapping are small areas of
gravelly soils and small areas where cobbles and stones
are on the surface. Also included are small areas of the
silty Malcolm soils and the loamy Shelby soils. The
gravelly soils and the Malcolm and Shelby soils are in
positions on the landscape similar to those of the
Dickinson soil. Included areas make up 5 to 15 percent
of the unit.

Permeability is moderately rapid in the upper part of
the Dickinson soil and rapid in the underlying material.
Available water capacity is moderate; about 7 inches of
water is available in the upper 80 inches. Organic matter
content is moderately low, or about 1 or 2 percent. This
soil dries rapidly and can be worked throughout a wide
range of moisture content.

Nearly all the acreage is used for pasture or range.
This soil is not suited to cultivation, The moderately
steep slope restricts the use of farm machinery. Erosion
is a severe hazard if the soil is cultivated. Also, the soil
is subject to drought because of the moderate availabie
water capacity.

This soil is suited to range and native hay. A cover of
native grasses is effective in controlling water erosion.
The natural plant community is mostly mid and tall
grasses, such as indiangrass, big bluestem, iittle
bluestem, switchgrass, sand lovegrass, and
porcupinegrass. If the planis are overgrazed or
improperly harvested for hay, the plant community is
maostly porcupinegrass, prairie junegrass, Scribner
panicum, sand dropseed, and annua! and perannial
weeds. The range condition can be maintained or
improved by proper grazing use, timely deferment of
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grazing, and a grazing system that alternates grazing
periods with rest periods and that includes a change in
the order of these periods each year. Range seeding
can improve the stand.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Survival and growth rates of
adapted species are fair. Water erosion and a limited
amount of available moisture are problems in
establishing seedlings. Conifers can be planted in a
shallow furrow in native sod grass. Hardwoods can be
planted in established tall stubble if the area has been
row cropped the previous year. Carefully applying
appropriate herbicides, hoeing by hand, or rototilling
helps to control weeds.

Because of the moderately steep slope, a poaor filtering
capability, and seepage, this soil generally is not suited
to sanitary facilities. The design of dwellings and other
buildings should accommodate the slope, or the site
should be graded. .

The moderately steep slope is a limitation on sites for
focal roads and streets. Building on the contour or
cutting and filling can result in a suitable grade. Erosion
on side banks and ditches can be controlled by mulching
and by seeding a permanent cover of vegetation.

The capability unit is Vle-3, dryland; Sandy range site;
windbreak suitability group 5.

JuC—Judson silt loam, 2 to 6 percent slopes. This
desp, gently sloping, well drained soil is on narrow foot
slopes and stream terraces at the base of uplands. It
formed in silty sediments. Areas range from 5 to 60
acres in size.

Typically, the surface layer is very dark grayish brown,
frigble silt lopam about 10 inches thick. The subsurface
layer is friable silty clay loam about 14 inches thick. It is
black in the upper part and very dark brown in the lower
part. The subsoil is friable silty clay loam about 30
inches thick. It is dark brown in the upper part and brown
in the lower part. The underlying material to a depth of
60 inches or more is brown silty clay loam. n some
areas on foot slopes below glacial soils, the surface
layer is sandy loam, loam, or clay loam. In places, the
subsoit is very dark grayish brown. In some areas, it is
silty clay in the lower part. In places, the underlying
material is clay loam.

Included with this soil in mapping are some areas of
Pawnee and Wymore soils on the higher parts of the
landscape. Also included are a few areas of the
moderately well drained Nodaway and poorly drained
Zook soils on the lower parts of the landscape. Pawnee
and Wymore soils have a thin, dark surface layer and a
clayey subsoil and are on uplands. Nedaway and Zook
soils are on bottom lands below the Judson sail.
Included scils make up O to 10 percent of the unit.

Permeability is moderate in the Judson soil. Available
water capacity is high; about 12 inches of water is
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available in the upper 80 inches. Organic matter content
is high, or about 4 percent. This soil is slightly acid or
neutral throughout. It dries readily after rains and can be
worked throughout a fairly wide range of moisture
content.

Maost of the acreage of this soil is cultivated. Small
tracts support grass and are used as pasture or range.

If used for dryland farming, this soil is suited to corn,
grain sorghum, soybeans, wheat, alfalfa, clover, and
grasses. Row crops, such as corn and soybeans, can he
grown several years in succession, but weeds, plant
diseases, and insects should be controlied. Water
erosion is a moderate hazard. It can be controlled by
conservation tillage and contour cultivation. Terraces and
diversions can be used to intercept runoff from the
upland slopes. The proper plant population and timely
tilage are needed.

If irrigated, this soil is suited to corn, grain sorghum,
and soybeans. Water erosion is the principal hazard. it
can be controlled by conservation tillage practices, such
as chiseling or disking, that leave all or part of the crop
residue on the surface. Adjusting the rate at which water
is applied to the water intake rate of the soil helps to
prevent excessive runoff and erosion. If slopes are
uniform, level benches or parallel terraces constructed at
a proper grade also help to control erosion.

Gravity or sprinkler irrigation systems can be used on
this soil. Less land preparation is needed if sprinkier
systems are used. Timely application and efficient
distribution of water are needed. Land leveling
establishes a proper grade in areas irrigated by a gravity
system. Reducing the grade in the rows by adjusting the
direction of the rows helps to distribute the water eveniy.
It also helps to control erasion and increases the rate of
water intake. Constructing a tailwater recovery system
helps to conserve water.

This soil is suited to introduced or domestic grasses
for pasture. Pastures can be aiternated with other crops
as part of the crop rotation. Cool-season grasses, such
as smooth brome and orchardgrass, are suited, either
alone or in a mixture with a legume, such as alfalfa.
Overgrazing causes low plant vigor and increases the
likelihood that small gullies and rills will form during
heavy rains. Separate pastures of cool- and warm-
$eason grasses can be used to provide a long season of
grazing. Rotation grazing and proper stocking rates help
to keep the pasture in good condition. Nitrogen fertilizers
help to maintain the growth and vigor of the grasses.

This soil is suited to range and native hay. A cover of
native grasses is effective in controlling water erosion.
The natural plant community is mostly mid and tall
grasses, such as big bluestem, indiangrass, little
bluestem, porcupinegrass, sideoats grama, and
switchgrass. If the plants are overgrazed or improperly
harvested for hay, the plant community is mostly
Kentucky bluegrass, sidecats grama, tall dropseed, and
annual and perennial weeds. If overgrazing continues for
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many years, sumac, snowberry, and buckbrush invade
the plant community. The range condition can be
improved or maintained by proper grazing use, timely
deferment of grazing, and a grazing system that
alternates grazing periods with rest periods and that
includes a change in the order of these periods each
year. Brush management and prescribed burning help to
contral woody plants. Range seeding can improve the
stand.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Seedlings of adapted species
survive and grow well if moisture is conserved and
weedy vegetation is controlled or removed. Cultivation
betwesen the tree rows with conventional equipment
conserves moisture and helps to control weeds and
grasses. Rototillers and herbicides can be used 1o
control weeds in the rows. Planting the trees on the
contour helps to control erosion.

This soil generally is suited to septic tank absorption
fields. In most places, the sicpe can be moditied for
sewage lagoeons. Lining or sealing the lagoon helps to
prevent seepage. Strengthening the foundations of
buildings and backfilling with coarse material help to
prevent the structural damage caused by shrinking and
swelling. Proper grading, constructing diversion terraces,
or otherwise controlling runoff helps to prevent the
damage caused by surface water.

The surface pavement and base of local roads and
streets should be thick encugh to compensate for the
low strength of this soil. Providing coarser grained base
material helps to ensure better performance. A surface
drainage system helps to prevent the road damage
caused by frost action. Crowning the road and
establishing adequate side ditches help to drain the
surface.

The capability units are lle-1, dryland, and llle-4,
irrigated; Silty range site; windbreak suitability group 3.

Ke—Kennebec silt loam, 0 to 1 percent slopes.
This deep, nearly level, moderately well drained soil is on
bottom lands. It formed in silty alluvium. It is subject to
rare flooding. Areas are about 10 to more than 100
acres in size.

Typically, the surface layer is very dark gray, friable silt
loam about B inches thick. The subsurface layer is black,
friable silt loam about 20 inches thick. The transitional
layer is very dark gray, friable silt loam about 11 inches
thick. The underlying material to a depth of 80 inches or
more is very dark grayish brown silty clay lcam. In some
areas, the underlying material is silty clay balow a depth
of 40 inches.

Included with this soil in mapping are some areas of
Nodaway and Zook soils. Nodaway soils have a thin,
dark surface layer and are in landscape positions similar
to those of the Kennebec soil. Zook soils are poorly
drained and are lower on the landscape than the
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Kennebec soil. Also, they have more clay. Included soils
make up 2 to 10 percent of the unit.

Permeability is moderate in the Kennebec soil.
Available water capacity is high; about 13 inches of
water is available in the upper 60 inches. Organic matter
content is high, or about 5 percent. This soil is slightly
acid or neutral throughout. The seasonal high water
table is at a depth of 4 to 6 feet. The soil dries readily
after rains and can be worked throughout a wide range
of moisture content.

Nearly all of the acreage is cultivated. If used for
dryland farming, this soil is suited to corn, grain sorghum,
soybeans, wheat, alfalfa, clover, and grasses. If praperly
managed, it can be intensively cultivated. Row crops,
such as corn and soybeans, can be grown several years
in succession, but weeds, insects, and plant diseases
should be controlled. The plant population should be
based on the amount of available soil moisture.
Returning plant residue to the soil increases the rate of
water intake and helps to maintain the organic matter
content. Delaying tillage when the soil is too wet helps to
prevent compaction and preserves soil structure.

i irrigated, this soil is suited to corn, grain sorghum,
and soybeans. If well managed, it can be intensively
cultivated. Conservation tillage practices, such as
chiseling or disking, that leave all or part of the crop
residue on the surface conserve moisture and help to
maintain the organic matter content. Adjusting the rate at
which water is applied to the intake rate of the soit helps
to control runoff.

Gravity or sprinkler irrigation systems can be used on
this soil. Less land preparation is needed if sprinkler
systemns are used. Timely application and efficient
distribution of water are needed. Land leveling
establishes a proper grade in areas irrigated by a gravity
system. Constructing a tailwater recovery system helps
to conserve water,

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Seedlings of adapted speacies
survive and grow well if moisture is conserved and
weeds are controlled. Weeds and grasses can be
controlled by cultivating with conventional equipment
between the rows and by rototilling and applying
appropriate herbicides in the rows.

Because of the hazard of flooding, this soil is limited
as a site for sanitary facilities and buildings. Constructing
buildings on elevated, well compacted fill material
protects them from floodwater. Lining or sealing the
bottom of sewage lagoons helps to prevent seepage.
Dikes protect the lagoons from floeding.

Frost action and low strength are the main limitations
on sites for local roads and streets. Installing a good
surface drainage system helps to prevent the damage to
roads caused by frost action. Crowning the road by
grading and establishing adequate side ditches help to
drain the surface. Constructing the roads on fill material
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protects them from flooding. The surface pavement and
base material should be thick encugh to compensate for
the low strength of the scil. Providing coarser grained
base material helps to ensure better performance.

The capability units are |-1, dryland, and |-6, irrigated;
Silty Lowland range site; windbreak suitability group 1.

KnB—Kennebec-Nodaway silt loams, 0 to 4
percent slopes. These deep, nearly level and very
gently sloping, moderately well drained scils formed in
silty alluvium on bottom lands. They are adjacent to and
in the original channels of the major streams. The
Kennebec soil is rarely flooded, and the Nodaway soil is
occasionally flooded. Areas are long and narrow and are
10 to more than 80 acres in size. They are about 50 to
60 percent nearly ievel Kennebec soil on the edges of
channal slopes, 25 to 35 percent very gently sloping
Nodaway so#t on the channel slopes, and 10 to 15
percent nearly level Nodaway scil in the channel
bottoms. The two soils occur as areas so intricately
mixed that mapping them separately is not practical.

Typically, the Kennebec soil has a surface layer of
very dark gray, friable silt loam about 8 inches thick. The
subsurface layer is friable silt loam about 28 inches thick.
It is black in the upper part and very dark gray in the
lower part. The underlying material to a depth of more
than 80 inches is very dark grayish brown silt loam.

Typically, the Nodaway soil has a surface layer of very
dark grayish. brown, friable silt loam about 7 inches thick.
The underlying material to a depth of more than 60
inches occurs as finely stratified layers of dark grayish
brown and grayish brown silt loam.

tincluded with these scils in mapping are intermittent
streams and small narrow ponds in channel bottoms.
Also included are areas of soils that have slopes of 8
percent or more. Included areas make up 0 to 10
percent of the unit.

Permeability is moderate in the Kennebeac and
Nodaway soils. Available water capacity is high; about 13
inches of water is available in the upper 60 inches.
Crganic matter content is high, or about 5 percent, in the
Kennebec soil and moderate, or about 2 percent, in the
Nodaway soil. Reaction is slightly acid or neutral
throughout both soils. The seasonal high water table is
at a depth of 4 to 6 feet in the Kennebec soil and 3 to 5
feet in the Nodaway soil. Both soils dry quickly after
rains and can be worked throughout a wide range of
moisture content.

Most of the acreage of these soils is cultivated. Small
areas along stream channels are wooded and are used
mainly as wildlife habitat.

It used for dryland farming, these soils are suited to
corn, grain sorghum, soybeans, wheat, alfalfa, clover,
and grasses. Row crops, such as corn, can be grown
several years in succession, but weeds, plant diseases,
and insects should be controlled. The occasional
flooding in the low channel areas and runoff and erosion
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on the adjacent channel slopes are hazards. Flood-
control structures have been constructed in the
upstream watershed. Timely tillage and conservation
tillage are needed on the local flood plain. Timely tillage

helps to prevent compaction and maintains soil structure.

Returning plant residue to the soil increases the rate of
water intake and helps to control runoff and local _
flooding. The plant residue also helps to maintain the
organic matter content. Applying fertilizer and including
legumes in the cropping system help to maintain fertility.

If irrigated, these soils are suited to corn, grain
sorghum, and soybeans. The areas are too irregular and
steep for gravity irrigation but are suited to sprinkler
irrigation. The occasional flooding in low channel areas
and runoff on the adjacent channel slopes are hazards.
They can be controlled by conservation tillage practices,
such as chiseling or disking, that leave all or part of the
crop residue on the surface. Adjusting the rate at which
water is applied to the water intake rate of the scils
helps to prevent excessive runoff. Timely application and
efficient distribution of water are neaded.

These soils are suited to the trees and shrubs grown
as windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Seedlings of adapted species
survive and grow well if moisture is conserved and
weeds are controlled. Weeds and grasses can be
controlled by conventional equipment between the tree
rows and by hand hoeing, rototilling, and applying
appropriate herbicides in the rows.

In areas of the Kennebec soil at the higher elevations,
constructing buildings on elevated, well compacted fill
material helps to protect them from rare flooding.
Because of occasional flooding, the Nodaway soil is not
suitable as a site for buildings. Sealing the bottom of
sewage lagoons helps to prevent seepage. Dikes help to
protect the lagoons from flooding.

Frost action, low strength, and the floeding are the
main limitations on sites for local roads and streets. A
surface drainage system helps to prevent the damage
caused by frost action. Crowning the road by grading
and establishing adequate side ditches help to drain the
surface. The surface pavement and base material should
be thick enough to compensate for the low strength.
Providing coarser grained base material helps to ensure
better performance. Constructing the roads on suitable,
well compacted fill material above flood levels,
establishing side ditches, and installing culverts help to
prevent the damage caused by flooding.

The capability units are llw-3, drytand, and llw-8,
irrigated; windbreak suitability group 1. The Kennebec
soil is in Silty Lowland range site, and the Nodaway soil
is in Silty Overflow range site.

KpF—Kipson-Benfield complex, 11 to 25 percent
slopes. This map unit consists of a shallow, somewhat
excessively drained Kipson soil and a moderately deep,
well drained Benfield soil. These soils are on knolls and
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short, uneven side slopes in the uplands. They are
moderately steep and steep. The Kipson soil commonly
is in the steeper areas. Limestone or shale fragments
commonly are on the surface. Areas are oblong and
range from 5 to more than 100 acres in size. They are
about 60 percent Kipson soil and 40 percent Benfield
soil. The two soils occur as areas so intricately mixed
that mapping them separately was not practical.

Typically, the Kipson soil has a surface layer of very
dark grayish brown, friable, calcareous flaggy silty clay
loam about 7 inches thick. Limestone fragments 1 to 15
inches long commonly are at the surface. In areas where
they are mixed with the sail, they make up about 20
percent of the surface layer. The transition layer is dark
grayish brown, friable, calcareous channery silty clay
loam about 6 inches thick. Stone fragments less than 3
inches in size make up about 25 percent of this layer.
The underlying material is olive brown silty clay loam.
Olive and weak red, bedded shale is at a depth of 18
inches. In some places, the surface layer is thicker and
does not have stone fragments. In other places, the
depth to bedded shale is more than 20 inches.

Typically, the Benfield soil has a surface layer of very
dark grayish brown, friable silty clay loam about 10
inches thick. The subsoil is about 26 inches thick. It is
dark brown, friable silty clay loam in the upper part;
brown and dark yellowish brown, firm silty clay in the
next part; and light olive brown, firm, calcareous silty clay
toam in the lower part. Light yellowish brown, calcareous
bedded shale is at a depth of about 36 inches. In places,
the soil is calcareous near the surface.

Included with these soils in mapping are small
abandoned stone guarries and areas of rock outcrop on
ledges. Included areas make up 0 to 12 percent of the
unit.

FPermeability is moderate in the Kipson soil and slow in
the Benfield soil. Available water capacity is low in the
Kipson soil and mederate in the Benfield soil. Organic
matter content is moderate in both sails.

Most of the acreage of these soils is used for pasture
or range. Small areas along the edge of the map unit are
cultivated. A few areas support some small shrubs or
trees. A few are used as habitat for wildlife.

These soils are not suited to cultivated crops. They
are suited to range. A cover of range plants is effective
in controlling water ergsion. The natural plant community
is mostly mid and tall grasses, such as big biuestem,
little bluestem, indiangrass, sideoats grama, and
switchgrass. If the plants are overgrazed, the plant
community is mostly sideoats grama, blue grama, and
many annual and perennial weeds. If overgrazing
continues for many years, bur oak, sumac, dogwood,
snowberry, and buckbrush invade the plant community.
The range condition can be improved or maintained by
proper grazing use, timely deferment of grazing, and a
grazing system that alternates grazing periods with rest
periods and that includes a change in the order of these
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periods each year. Brush management and prescribed
burning help to control the woody plants.

The Kipson soil generally is unsuited and the Benfield
soil poorly suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. The flagstones, the slope, and a
limited supply of available moisture are problems.
Survival and growth rates of adapted species are poor
on the Kipson soil and fair on the Benfield soil. Hand
planting or scalp planting and hand hoeing or rototilling
are suitable on the Benfield soil.

These soils are poorly suited to buildings. The
shallowness to bedrock, the shrink-swell potential, and
the slope are limitations. Because of the depth to
bedrock, the soils are better suited to buildings without
basements than to buildings with basements,
Strengthening foundations and backfilling with coarse
material help to prevent the structural damage caused by
shrinking and swelling. The design of the buildings
should accommodate the slope, or the site should be
graded.

These soits generally are not suitable as sites for
septic tank absorption fields because of the shallowness
of the Kipson soil, the stow permeability in the Benfield
soil, and the slope of both soils. They generally are not
suitable as sites for sewage lagoons because of the
shallowness to bedrock and the slope.

Low strength and the slope are limitations on sites for
local roads and streets. The surface pavement and base
material should be thick enough to compensate for the
low strength of these soils. Providing coarser grained
base material helps to ensure better performance.
Cutting and filling are generally needed for a suitable
grade.

The capability unit is Vis-4, dryland; windbreak
suitability group 10. The Kipson soeil is in Shallow Limy
range site, and the Benfield soil is in Clayey range site.

MaD—Malcolm silt loam, 5 to 11 percent slopes.
This deap, strongly sloping, well drained soil is on
convex side slopes in the uplands. It formed in silty
deposits. Areas range from about 5 to 20 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about & inches thick. The subsoil is
friable silty clay loam about 24 inches thick. The upper
part is very dark grayish brown, the next part is brown,
and the lower part is grayish brown and is mottled with
yellowish brown. The underlying material to a depth of
more than 60 inches is fight brownish gray, mottied silt
loam. In small eroded areas, the soil is dark 10 a depth
of only 5 to 8 inches. In a few places, the underlying
material has layers of silty clay loam or fine sandy loam.

Included with this soil in mapping are small areas of
Dickinson, Mayberry, Marrill, and Shelby soils. These
s0ils are in positions on the landscape similar to those of
the Malcolm soil. Dickinson soils formed in loamy and
sandy materials. Mayberry soils are moderately well
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drained. Morrill and Shelby soils formed in loamy
material. Also included are small areas of gravelly or
stony seils. Included soils make up about 2 to 10 percent
of the unit.

Permeability is moderate in the Malcolm soil. Available
water capacity is high; about 12 inches of water is
available in the upper 60 inches. Organic matter content
is moderate, or about 2 percent. This soil is slightly acid
or medium acid throughout. it dries readily after rains
and can be easily worked throughout a fairly wide range
of moisture content.

About 60 percent of the acreage of this soil is
cultivated. The rest is used as pasture or range.

If used for dryland farming, this soil is poorly suited to
grain sorghum, corn, wheat, soybeans, cats, alfalfa, and
forage sorghum. Water erosion and the loss of moisture
through runoff are the principal hazards. Applying a
system of conservation tillage and returning crop residue
to the soil increase the rate of water intake and help to
maintain the content of organic matter. Terraces,
grassed waterways, and contour farming help to control
runoff and water erosion. Row crops can be grown more
frequently if these measures are applied. The soil can be
protected by the limited use of clean-cultivated row
crops and the maximum use of close-growing small
grain, legumes, or legume-grass mixtures.

If irrigated, this soil is poorly suited to corn, grain
sorghum, and soybeans. It is best suited to alfalfa and
introduced grasses. Only sprinkler irrigation systems are

suited to this soil because of the slope. Water erosion is

the main hazard. It can be a problem in the wheel tracks
if center-pivot irrigation systems are used. Terraces,
contour farming, and grassed waterways are needed to
control runoff and erosion. A cover of crops or crop
residue also helps to control erosion. Carefully adjusting
the rate at which water is applied to the water intake rate
of the soil helps to prevent excessive runotf and erosion.
Timely application and efficient distribution of water are
needed.

This soil is suited to introduced or domestic grasses
for pasture. Pastures can be alternated with other crops
as part of the crop rotation. Cool-season grasses, such
as smooth brome or orchardgrass, are suited, either
alone or in a mixture with a legume, such as alfalfa.
Overgrazing causes low plant vigor and increases the
likelihcod that small gullies and rills will form during
heavy rains. Separate pastures of cool- and warm-
season grasses can be used to provide a long season of
grazing. Rotation grazing and proper stocking rates help
to keep the pasture in good condition. Nitrogen and
phosphate fertilizers help to maintain the growth and
vigor of the grasses,

This soil is suited to range and native hay. A cover of
native grasses is effective in controlling water erosian.
The natural plant community is mostly mid and tall
grasses, such as big bluestemn, indiangrass, little
bluestem, porcupinegrass, sideoats grama, and
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switchgrass. If the plants are overgrazed or improperly
harvested for hay, the plant community is mostly
Kentucky bluegrass, sideoats grama, tall dropseed, and
annuat and perennial weeds. If overgrazing continues for
many years, sumac, snowberry, and buckbrush invade
the plant community. The range condition can be
improved or maintained by proper grazing use, timely
deferment of grazing, and a grazing system that
alternates grazing periods with rest periods and that
includes a change in the order of these periods each
year. Brush management and prescribed burning help to
control woody plants. Range seeding can improve the
stand.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Adapted species survive and
grow well. Plant competition and erosion are the
principal hazards. Cultivating before planting helps to
store moisture in the soil. Cultivating after planting helps
to control weeds. Rototillers or appropriate herbicides
can be used in the tree rows. Planting the seedlings on
the contour helps to control erosion. The plants should
be protected from the damage caused by livestock.

This soil generally is suitable as a site for septic tank
absorption fields. The design of the field should
accommodate the slope. The soil is not suitable as a site
for sewage lagoons because of the slope. An alternative
site should be considered. The design of dwellings and
small commercial buildings should accommodate the
slope, or the site should be graded. Strengthening
foundations and backfilling with coarse material help to
prevent the structural damage caused by shrinking and
swelling. : '

Frost action and low strength are limitations on sites
for local roads and streets. A surface drainage system
helps to prevent the damage caused by frost action.
Crowning the road and establishing adequate side
ditches help to drain the surface. The surface pavement
and base material should be thick enough to
compensate for the low strength of this soil. Providing
coarser grained base material helps to ensure better
performance.

The capability units are 1Ve-1, dryland, and IVe-6,
irrigated; Silty range site; windbreak suitability group 3.

MaF-—Malcolm silt loam, 11 to 25 percent slopes.
This deep, moderately steep and steep, somewhat
excessively drained soil is on uneven side slopes in the
uplands. It formed in silty deposits. Areas range from
about 5 to 25 acres in size.

Typically, the surface layer is very dark brown, friable
silt [oam about 12 inches thick. The subsoil is friable silty
clay loam about 18 inches thick. The upper part is very
dark grayish brown, the next part is dark brown, and the
lower part is light olive brown and is mottled with dark
yellowish brown. The underlying material o a depth of
more than 65 inches is silt loam. It is light yellowish
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brown in the upper part and light brownish gray and
mottled in the lower part. In some places, the surface
layer is loam. In other places, the subsoil is very fine
sandy loam. In small eroded areas, the surface layer is
very thin and the subsoikis thin. ‘

Included with this soil in mapping are small areas of
gravelly, stony, or bouldery soils. Also included are small
areas of Dickinson, Morrill, and Shelby soils. Dickinson
soils formed in loamy and sandy materials, and Morrill
and Shelby soils formed in loamy material. All of the
included sails are in positions on the landscape similar to
those of the Malcolm soil. They make up 2 to 15 percent
of the unit.

Permeability is moderate in the Malcolm soil. Available’
water capacity is high. Organic matter content is
moderate. This soil is slightly acid or medium acid
throughout.

Most of the acreage is used for pasture or range. This
soil is not suited to cultivated crops because of the slope
and a severe hazard of erosion.

This soil is suited to range and native hay. A cover of
native grasses is effective in controlling water erosion.
The natural plant community is mostly mid and tall
grasses, such as big bluestem, indiangrass, little
biuestem, porcupinegrass, sideoats grama, and
switchgrass. If the plants are overgrazed or improperly
harvested for hay, the plant community is mostly
Kentucky biuegrass, sideoats grama, tall dropseed, and
many annual and perennial weeds. |f overgrazing
continues for many years, sumac, snowberry, and
buckbrush invade the plant community. The range
condition can be improved or maintained by proper
grazing use, timely deferment of grazing, and a grazing -
system that alternates grazing periods with rest periods
and that includes a change in the order of these periods
each year. Brush management and prescribed burning
help to control woody plants. Range seeding can
improve the stand.

This soil is suited to the trees and shrubs grown as
windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Survival and growth rates of
adapted species are good. Plant competition is the main
limitation in estabiishing seedlings. Runoff and erosion
are hazards. Planting the seedlings on the contour and
establishing intervening strips of sod help to control
erosion. Hand hoeing, rototilling, or applying appropriate
herbicides helps to control weeds in the tree rows after
planting. The windbreak should be protected from the
damage caused by livestock.

Because of the slope, this soil generally is not suitable
as a site for sanitary facilities. A suitable alternative site
should be considered. The design of dwellings and other
buildings should accommodate the slope, or the site
should be graded.

The slope, frost action, and low strength are limitations
on sites for local roads and streets. A suitable grade
generally can be established by cutting and filling or by
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building on the contour. The road damage caused by
frost action can be minimized by crowning the road and
establishing adequate side ditches, which improve
surface drainage. Muiching and seeding side banks and
ditches help to control erosion. The surface pavement
and base material should be thick enough to
compensate for the low strength of the soil. Providing
coarser grained base material helps to ensure better
performance.

The capability unit is Vle-1, dryland; Silty range site;
windbreak suitability group 3.

MeC-—Mayberry clay loam, 3 to 9 percent slopes.
This deep, gently sloping and strongly sloping,
moderately well drained soil is on uplands. It is on knolls
and side slopes and in some areas next to
drainageways. It formed in ctayey and loamy, reworked
glacial material. Slopes average about 6 percent. Areas
range from about 5 to 80 acres in size.

Typically, the surface layer is very dark brown, friable
clay loam about 12 inches thick. The subsurface layer is
dark brown, firm clay loam about 4 inches thick. The
subsoil is clay about 40 inches thick. The upper part is
reddish brown and very firm. The next part is brown and
strong brown and is very firm. The lower part is brown,
mottled, and very firm and firm. The underlying materia!
to a depth of more than 75 inches is pale brown and
reddish brown clay loam. In some areas, the surface
layer is silty clay loam. In other areas, the subsoail is dark
grayish brown silty clay. In some places, the upper part
of the subsoil, at a depth of 10 to 24 inches, is clay
loam. In other places, the underlying material is sand, silt
loam, silty clay, or clay below a depth of 40 inches. In
some areas on the lower slopes, the soif is dark to a
depth of more than 20 inches.

Included with this soil in mapping are small areas of
Judson, Malcolm, Morrill, and Shelby soils. Judson soils
are dark to & depth of more than 24 inches. They are on
foot slopes. Malcolm, Morrill, and Shelby soils have less
clay in the subsoil than the Mayberry soil. They are in
positions on the landscape similar to those of the
Mayberry soil. Also included are some small areas of
gumbo, scabby spots, and a few small areas of graveily
and stony soils. Included areas make up 2 to 15 percent
of the unit.

Permeability is siow in the Mayberry soil. Avaitable
water capacity is moderate; about 8 inches of water is
available in the upper 60 inches. Organic matter content
is moderate, or about 3 percent. The surface layer and
the upper part of the subsoil are slightly acid or medium
acid. A perched seasonal high water table is at a depth
of 1to 3 feet in the spring. The soil dries slowly and
stays wet during prolonged periods of rainfall. Workability
is fairly good only during periods of optimum moisture
content. The soil releases moisture slowly to plants.

About 40 percent of the acreage of this soil is
cultivated. The rest is used for pasture or range.

Sail Survey

if used for dryland farming, this soil is suited to grain
sorghum, wheat, corn, soybeans, oats, forage sorghum,
and alfalfa. Because of the moderate available moisture
capacity, it is best suited to cool-season small grain,
such as wheat, or drought-resistant crops, such as
sorghum. Water erosion is a major hazard. Loss of soil
nutrients and of scil moisture through runoff is a
management concern. Applying a system of
conservation tiflage and returning crop residue to the soil
increase the rate of water intake, reduce the evaporation -
rate, help to maintain the content of organic matter, and
reduce the susceptibility to water erosion. The excessive
compaction caused by tillage should be avoided,
particularly when the soil is wet, because it further
restricts permeability. Timely tillage minimizes
compaction and helps to preserve soil structure.
Terraces, grassed waterways, and contour farming help
to control runoff and erosion. Row crops can be grown
more frequently if these measures are applied.

This soil can be protected from severe erosion by
limiting the use of clean-cultivated row crops and by
making maximum use of close-growing small grain,
legumes, or legume-grass mixtures. Legumes in the
cropping sequence add nitrogen to the soil and help to
maintain soil structure and soil porosity.

If irrigated, this soil is poorly suited to corn, grain
sorghum, and soybeans. It is best suited to alfalfa and
introduced grasses. Only sprinkler irrigation systems are
suited to this scil because of the slope. Water erosion is
the main hazard. it can be a problem in the whee! tracks
if center-pivot irrigation systems are used. Terraces,
contour farming, and grassed waterways are needed to
control runoff and erosion. A cover of crops or crop
residue also helps to control erosion. Adjusting the rate
at which water is applied to the water intake rate of the
soil helps to prevent excessive runoff and erosion.
Timely application and efficient distribution of water are
needed.

This soil is suited to introduced or domestic grasses
for pasture. Pastures can be aiternated with other crops
as part of the crop rotation. Cool-season grasses, such
as smecth brome and orchardgrass, are suited, either
alone or in a mixture with a legume, such as alfalfa.
Overgrazing causes low plant vigor and increases the
likelihood that small guilies and rilts will form during
heavy rains. Separate pastures of cool- and warm-
season grasses can be used to provide a long season of
grazing. Rotation grazing and proper stocking rates help
to keep the pasture in good condition. Nitrogen and
phosphate fertilizers help to maintain the growth and
vigor of the grasses.

This soil is suited to range and native hay. A cover of
native grasses is effective in controlling water erosion.
The natural plant community is mostly mid and tall
grasses, such as big bluestem, indiangrass, little
bluestem, porcupinegrass, and switchgrass. If the plants
are overgrazed or improperly harvested for hay, the plant
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community is mostly sideoats grama, tall dropseed,
Kentucky bluegrass, and annual and perennial weeds. If
overgrazing continues for many years, sumac,
snowberry, and buckbrush invads the plant community.
The range condition can be improved or maintained by
proper grazing use, timely deferment of grazing, and a
grazing system that alternates grazing periods with rest
periods and that includes a change in the order of these
periods each year. Brush management and prescribed
burning help to control woody plants. Range seeding can
improve the stand.

This soil is poorly suited to the trees and shrubs grown
as windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Adapted species have a fair
chance of survival and growth. The soil absorbs and
releases moisture too slowly, however, to sustain good
tree growth. Plant competition and erosion are the
principat hazards. Cultivating before ptanting helps to
store moisture in the soil. Cultivating after planting helps
to control weeds and minimizes cracking and drying.
Conventional equipment can be used to cultivate
between the tree rows, and rototillers or appropriate
herbicides can be used in the rows. Planting on the
contour helps to control erosion.

Because of the slow permeability, this soil is not suited
to septic tank absorption fields. A suitable alternative
system is needed. The soil is suitable as a site for
sewage lagoons, but grading is required to madify the
slope and shape the lagoon. The wetness and a high
shrink-swell potential in the subsoil are the main
limitations on sites for dwellings and small commercial
buildings. Strengthening foundations and backfilling with
coarse material help to prevent the structural damage
caused by shrinking and swelling. On sites for dwellings
with basements, a tile drainage system at the floor level
carries away seepage water when the sail is saturated. A
suitable outlet is needed. Grading helps to keep surface
runoff away from the buildings.

Low strength, frost action, and the high shrink-swell
potential are limitations on sites for local roads and
streets. The surface pavement and base material should
be thick enough to compensate for the low strength of
the soil. Providing coarser grained base material helps to
ensure better performance. Grading and crowning the
road and establishing adequate side ditches improve
surtace drainage and thus help to prevent the damage
caused by frost action. Mixing the base materia! with
additives, such as hydrated lime, helps to prevent
excessive shrinking and sweliing.

The capability units are llle-2, dryland, and [Ve-1,
irrigated; Clayey range site; windbreak suitability group
4C.

MfC2—Mayberry clay, 3 to 9 percent slopes,
eroded. This deep, gently sloping and strongly sloping,
moderately well drained sail is on knells and side slopes
in the uplands. It formed in clayey and loamy, reworked
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glacial material. Except those in areas adjacent to
drainageways, slopes are convex. They average about 6
percent. Gravel is on the surface. Areas range from
about 5 to B0 acres in size.

Most of the very dark original surface soil of this
eroded soil has been removed. The surface layer is
mostly subsoil material. Typically, it is dark brown, firm
clay about 5 inches thick. The subsoil is about 49 inches
thick. It is yellowish red, mottled, very firm clay in the
upper part, and yellowish red and brown, mottled, firm
clay loam in the lower part. The underlying material to a
depth of more than 70 inches is pale brown, mottled,
stratified, calcareous silt loam and very fine sandy loam.
In several areas, the subsoil is dark grayish brown or
grayish brown. in some areas, the underlying material is
grayish, is stratified, has differing amounts of clay, and
typically is very fine sandy loam, silt loam, silty clay loam,
or silty clay. In other areas, it is sand or clay below a
depth of 40 inches.

Included with this soil in mapping are small areas of
Judson, Malcolm, Morrill, Shelby, and Wymore soils.
Judson soils are dark to a depth of more than 24 inches.
They are on foot slopes. Malcolm, Morrill, and Shelby
soils have less clay than the Mayberry soil. They are in
positions on the landscape similar to those of the
Mayberry soil. Wymore soils formed in loess and are
upslope from the Mayberry soil. Also included are gumbo
or scabby spots and a few small areas of gravelly and
stony soils. Included areas make up 5 to 15 percent of
the unit.

Permeability is slow in the Mayberry soil. Available
water capacity is moderate; about 8 inches of water is
available in the upper 60 inches. Organic matter content
is moderate, or about 2 percent. Generally, this soil is
slightly acid in the surface layer and neutral in the
subsoil. Workability is fairly good only during periods of
optimum moisture content. The soil is sticky when wet,
tough when moist, and very hard when dry. It cracks as
it dries. A perched seasonal high water table is at a
depth of 1 to 3 feet in the spring. The soil dries slowly
and stays wet during continued periods of rain. It
raleases moisture slowly to plants.

About 60 percent of the acreage of this soil is
cultivated. The rest has been reseeded to grass and is
used as pasture or range.

if used for dryland farming, this soil is poorly suited to
cultivated crops. Because of the moderate available
water capacity, it is best suited to cool-season small
grain, such as oats and wheat, or to drought-resistant
crops, such as grain sorghum and forage sorghum.
Water erosion is a major hazard. Other management
concerns are conserving moisture and improving the
organic matter content, the fertility level, and the
workability of the soil. If the soil is used for continuous
row crops, erosion is difficult to control. Applying a
system of conservation tillage and returning crop residue
to the soil increase the rate of water intake, reduce the
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evaporation rate, add organic matter, and help to control
water erosion. The excessive compaction caused by
tillage should be avoided, particularly when the soil is
wet, because it further restricts permeability. Timely
tillage minimizes soil compaction and helps to preserve
soil structure. Terracing and contour farming help to
control erosion. Grassed waterways can be used to carry
water from fields at a nonerosive velocity. The soil can
be protected by limited use of clean-cultivated row crops
and maximum use of close-growing small grain, legumes,
or legume-grass mixtures. Barnyard manure and
commercial fertilizers improve fertility.

If irrigated, this soil is poorly suited to corn, grain
sorghum, and soybeans. It is best suited to alfalfa and
introduced grasses. Only sprinkler irrigation systems can
be used because of the slope. Water erosion is the main
hazard. It can be a problem in the wheel tracks if center-
pivot irrigation systems are used. Terraces, contour
farming, and grassed waterways are needed to control
runoff and erosion. Adjusting the rate at which water is
applied to water intake rate of the sail helps to prevent
excessive runoff and erosion. Timely application and
efficient distribution of water are needed.

This soil is suited to introduced or domestic grasses
for pasture. Pastures can be alternated with other crops
as part of the crop rotation. Cool-season grasses, such
as smooth brome or orchardgrass, are suited, either
alone or in a mixture with a lequme, such as alfalfa.
Overgrazing or grazing during wet periods compacts the
soil. Overgrazing also causes low piant vigor and
increases the likelihood that small gullies and rills will
form during heavy rains. Separate pastures of cool- and
warm-season grasses can be used to provide a long
season of grazing. Rotation grazing and proper stocking
rates help to keep the pasture in good condition.
Nitrogen and phosphate fertilizers help to maintain the
growth and vigor of the grasses.

This soil is suited to range and native hay. A cover of
native grasses is effective in controlling water erosion.
The naturat plant community is mostly mid and tal!
grasses, such as big biuestem, indiangrass, little
bluestem, sideoats grama, porcupinegrass, and
switchgrass. If the plants are overgrazed or improperly
harvested for hay, the plant community is mostly
sideoats grama, tall dropseed, Kentucky bluegrass, and
annual and perennial weeds. If overgrazing continues for
many years, snowberry and buckbrush invade the plant
community. The range condition can be improved or
maintained by proper grazing use, timely deferment of
grazing, and a grazing system that alternates grazing
periods with rest periods and that includes a change in
the order of these periods each year. Brush
management and prescribed burning help to control
woody plants. Range seeding can improve the stand.

This soil is poorly suited to the trees and shrubs grown
as windbreaks and as plantings that enhance recreation
areas or wildlife habitat. Adapted species have a fair
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chance of survival and growth. The soil absorbs and
releases moisture too slowly, however, to sustain good
tree growth. Drought, plant competition, and ercsion are
the principal hazards. Cultivating before planting helps to
store moisture in the soil. Cultivating after planting helps
to control competition from weeds. Conventional
equipmeént can be used to cultivate between the tree
rows, and rototilling or appropriate herbicides can be
used in the rows. Planting the seedlings on the contour
helps to control erosion.

Because of the slow permeability, this soil is not suited
to septic tank absorption fields. It is suitable for sewage
lagoons, but grading is required to modify the slope and
to shape the lagoon. A high shrink-swell potential and
the wetness are limitations on most sites for dwellings
and small commercial buildings. Strengthening
foundations and backfilling with coarse material help to
prevent the structural damage caused by shrinking and
swelling. On sites for dwellings with basements, a tile
drainage system 