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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about - ",
your area of interest, I EE <
locate that area on the B ,ﬁtr s 1 13 S
index to Ma Sheets, : X MAP SHEET

which preceges the soil A l}é 13 ‘-\q’\:\@‘

maps. Note the number of C T NP - .

the map sheet, and turn to —

that Sheet. INDEX TO MAP SHEETS

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map MAP SHEET
unit is described.

'AREA OF INTEREST

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil 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 Natural Resources Conservation Service (formerly the Soil
Conservation Service) has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1988. Soil names and
descriptions were approved in 1989. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1988. This survey was
made cooperatively by the Natural Resources Conservation Service and the
lowa Agriculture and Home Economics Experiment Station; the Cooperative
Extension Service, lowa State University; and the Division of Soil Conservation,
lowa Department of Agriculture and Land Stewardship. It is part of the technical
assistance furnished to the Taylor County Soil Conservation District. Additional
funding was provided by Taylor County.

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.

All programs and services of the Natural Resources Conservation Service are
offered on a nondiscriminatory basis, without regard to race, color, national
origin, religion, sex, age, marital status, or handicap.

Cover: A typical landscape in Taylor County. The beef cattle are grazing in an area of
improved pasture. The corn and soybeans in the background are commonly grown in rotation.
Areas in drainageways are typically used for hay. These soils are in an area of the Sharpsburg-
Nira-Macksburg association.
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Preface

This soil survey contains information that can be used in land-planning
programs in Taylor County, lowa. It contains 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, 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
fand 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
installations.

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. The 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
Natural Resources Conservation Service or the Cooperative Extension Service.

vii
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Taylor County, lowa

By Louis E. Boeckman, Natural Resources Conservation Service

Fieldwork by Louis E. Boeckman, Charles E. Branham, Bennie Clark, Jr., Stephen J. Ernst,
James M. Gertsma, Robert D. Logar, and Mark S. Wespetal, Natural Resources

Conservation Service

United States Department of Agriculture, Natural Resources Conservation Service,

in cooperation with

the lowa Agriculture and Home Economics Experiment Station; the Cooperative Extension
Service, lowa State University; and the Division of Soil Conservation, lowa Department of

Agriculture and Land Stewardship

TAavLor CounTy is in the south-central part of lowa
(fig. 1). It has an area of 337,920 acres, or 528 square
miles. Bedford, the county seat, is in the center of the
county, about 120 miles south and west of Des Moines.

This survey updates the soil survey of Taylor County
published in 1954 (Scholtes and others, 1954). It
provides additional information and has larger maps,
which show the soils in greater detail.

General Nature of the County

This section provides some general information about
Taylor County. It describes transportation facilities,
industry and recreation, history and development, relief
and drainage, natural resources, farming, and climate.

Transportation Facilities

Three major highways serve Taylor County. State
Highway 2 runs east and west, and State Highway 148
runs north and south. Both highways intersect at
Bedford in the south-central part of the county. State
Highway 49 runs from the northeastern part of the
county and intersects State Highway 2 and State
Highway 148 at Bedford. The county is bordered on the
east by State Highway 25, which is oriented north and
south. These routes are connected to all parts of the
county by concrete or crushed rock roads.

Most farmsteads are on all-weather roads. Scheduled
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Figure 1.—Location of Taylor County in lowa.

airline transportation is available at Des Moines and
Council Bluffs, which are within 100 miles of the county.
There are small municipal airports at Lenox and
Bedford. Motor freight lines serve every trading center
in the county.

Industry and Recreation

The county is primarily rural and has only minor
industries. An egg processing plant is located in Lenox.



Several towns have grain elevators for the storage of
grain. Livestock auction markets or buying stations are
in several towns.

Most towns have a local park. A few county parks
are throughout the county. Lake of Three Fires State
Park is near Bedford.

In rural areas, hunting, fishing, and other forms of
outdoor recreation are provided by rivers, creeks, and
numerous small ponds. Catfish and bullheads are
commonly caught in the creeks and rivers. Bass and
other pondfish are generally stocked in small ponds.
The abundant cover and food source provide for
excellent bobwhite quail and ringneck pheasant hunting.
Taylor County supports many kinds of wildlife that
contribute to its recreational facilities and to its
economy. White-tailed deer are plentiful and are hunted
throughout the county.

History and Development

The survey area was originally occupied by the Sac,
Fox, and Pottawattamie Indians. The area was ceded to
the United States Government in 1842. The county was
named after Zachary Taylor, who was a famous general
in the war with Mexico. The early settlers came mostly
from the southern states. The organization of Taylor
County began in the 1840’s. The area was divided into
the present 16 townships in 1851. In 1853, the county
seat was established in Bedford (Andreas; Taylor
County Historical Society; Creston, 1910).

In 1851, the population in the county was 393. It had
increased to 6,989 by 1870 and reached a high of
18,784 in 1900. The population growth was on farms,
not in the towns. The railroads were responsible for the
rapid growth in population. Two major lines came
through Taylor County, and small towns formed and
grew rapidly. Agriculture was the main industry. Most of
the businesses established in the county were
developed with the farming community in mind.

The county’s population decreased from 12,420 in
1950 to 8,255 in 1980. Bedford is the largest city in the
county. It has a population of 1,733. Lenox, the second
largest city, has a population of 1,215.

As the population increased prior to 1950,
settlements were made on the prairie lands and raising
grain and feeding livestock became the principal
farming practices. Corn, hay and forage, wheat, and
oats were the main crops. Except for wheat, these
crops were grown principally for subsistence and only
the surplus was sold. In 1950, 80,612 acres was
planted to corn. Livestock feeding was also an
important industry. In 1950, 44,167 head of cattle and
90,151 hogs were sold or slaughtered on farms in
Taylor County (Skow and Halley, 1984).

Soil Survey

Relief and Drainage

The original topography of the survey area was that
of a loess-covered glacial drift plain. This plain was
greatly modified by the downcutting of streams resulting
from geologic erosion. This shaping of the landscape
was greatly influenced by the glacial till that was
exposed below the original loess-covered plain. The
remnants of this plain now occupy a series of stable
loess-covered divides that run throughout the county.
These divides are nearly level to gently sloping. They
are generally s to 2 mile wide, but they become
narrower in the southern part of the county. The divides
are bordered by moderately sloping loess-covered side
slopes at the upper end of drainageways. Also
extending from the stable divides are slightly lowered,
moderately sloping loess-covered ridges about 100 to
400 feet wide. Below these moderately sloping loess-
covered areas are moderately sloping to strongly
sloping areas of weathered glacial till (paleosol). Below
the paleosol are strongly sloping to moderately steep
areas of glacial till. The progression from the stable
divide to the more dissected areas near the larger
drainageways results in the moderately sloping loess-
covered ridge becoming narrower and thinner, until the
paleosol is exposed on the surface of the ridge where
the side slopes of glacial till are longer and steeper.
These steeper areas commonly include some less
sloping areas that formed in valley fill, which are
generally on south- and east-facing slopes along the
larger drainageways and streams. The nearly level and
level flood plains range from & to % mile wide (lowa
State University, 1987).

The highest elevation in the survey area is 1,305 feet
above sea level near the municipal airport at Lenox
along the northern county line. The elevation of the
upland divides decreases in the southern part of the
county. The lowest elevation is about 1,050 feet above
sea level at the point where the Hundred and Two Mile
River enters Missouri just south of Bedford. The larger
stream valleys are commonly 80 to 150 feet in elevation
below the adjacent upland divide.

All of Taylor County is in the Missouri River
watershed. The northwestern part of the county is
drained by the Nodaway River, and the central part is
drained by the Hundred and Two Mile River and its
tributaries and by Honey Creek. The southeastern part
of the county is drained by the Platte River and its
tributaries. Streams flow generally in a south or
southwesterly direction.

Water movement in soils varies depending on natural
drainage properties. The soils of the nearly level upland
divides are poorly drained. Loess soils of the gently
sloping upland ridges are moderately well drained to
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somewhat poorly drained. The moderately sloping loess
soils range from poorly drained to moderately well
drained. The paleosols also range from poorly drained
to moderately well drained. Sidehill seeps occur
between the moderately sloping loess soils and the
paleosols. These seeps are caused by rainwater that
percolates through the loess soils and perches at the
point where the loess comes in contact with the less
permeable paleosol. This perched water occurs laterally
untit it reaches the point where the contact between
loess and till is exposed at the surface. Installing
interceptor tile in the loess soils slightly upslope from
these wet, seepy areas helps to intercept and drain
excess moisture.

The strongly sloping to steep soils that formed in
glacial till are well drained. Generally, soils on the flood
plains are poorly drained or very poorly drained and are
subject to flooding and ponding. Tile drainage systems
generally do not perform satisfactorily in these soils
because of a slowly permeable subsoil and a lack of
adequate outlets. Generally, tile is supplemented by a
good surface drainage system to provide adequate
drainage in areas of these soils.

Natural Resources

Soil is the most important natural resource in the
county. It provides a growing medium for marketable
crops and for the grass grazed by livestock. Another
natural resource is a limestone quarry located in the
southern part of the county.

In most years and in most areas in Taylor County,
the water supply is adequate for domestic use and for
watering livestock. Glacial till and alluvium are the
water-bearing sources for shallow wells. Glacial till
aquifers are not always reliable because the soils are
somewhat impermeable and rainfall tends to run off
rather than be absorbed into the ground. Alluvial
aquifers are shallow and are dependent on local rainfall
for recharge. Climate records show patterns of spotty
rainfall. The deeper glacial aquifers and bedrock
aquifers at a depth of a few hundred feet are highly
mineralized. Wells should be monitored periodically for
ground-water pollutants. Bedford obtains its water
supply from the 35-acre Ben Scane Reservoir and the
Hundred and Two Mile River. The western part of the
county is served by rural water supplied by the Page
County Rural Water Association. The city of Lenox is
supplied by the Lenox City Reservoir, which is on the
Adams-Taylor county line just north of Lenox, and the
Twelve-Mile reservoir in Union County supplies water to
the area north and east of Lenox. Another rural water
supply comes from the Clearfield Water Association in
Taylor County. Water for livestock is mainly supplied

from the many farm ponds in the county (Hoskins-
Western-Sonderegger, 1976).

Wildlife also is an important resource in the county.
The area is inhabited by ringneck pheasant, bobwhite
quail, waterfowl, turkey, squirrel, rabbit, coyote,
raccoon, and white-tailed deer. The many farm ponds
contain bass, bluegills, crappie, catfish, and bullhead.
Catfish are in the streams in the survey area.
Furbearing animals are trapped along drainageways
and creeks. Also, Taylor County has 850 acres of state-
owned wildlife areas.

Farming

Like those across much of the Midwest, the farms in
Taylor County have been increasing in size and
decreasing in number (USDA/SCS, 1986; Skow and
Halley, 1984). Between 1981 and 1982, the number of
farms decreased from 980 to 960 but the average farm
size increased from 344 to 351 acres. The state
average in 1982 was 289 acres per farm.

Farm production in the county is generally mixed
livestock and grain crops. Some corn is sold as a cash
crop, but the amount sold varies from year to year and
depends largely on the price of feeder cattle, the market
for fat cattle, the market for hogs, the cash price of
corn, and the quality of the corn crop. The acreage of
various grain crops in Taylor County in 1985 was corn
for all purposes, 78,000 acres; sorghum, 500 acres;
soybeans, 68,600 acres; oats, 9,900 acres; wheat,
4,300 acres; and hay, 16,700 acres.

Beef cattle and hogs are the main livestock raised in
Taylor County. The principal livestock marketed in 1984
was 121,000 hogs, 5,300 grain-fed cattle, and 4,200
grain-fed sheep and lambs. In 1984, the county
marketed 600 milk cows, 21,000 beef cattle, and 3,000
lambs and farrowed 20,400 sows. Also in 1984, 30,000
laying hens were marketed in the county.

Climate

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Bedford in the period
1951 to 1987. Table 2 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 16
degrees. The lowest temperature on record, which
occurred at Bedford on January 12, 1974, is -32
degrees. In summer, the average temperature is 74
degrees and the average daily maximum temperature is
86 degrees. The highest recorded temperature, which
occurred at Bedford on July 13, 1954, is 107 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 to 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 36.69 inches. Of this,
26 inches, or about 70 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall
in April through September is less than 21 inches. The
heaviest 1-day rainfall during the period of record was
5.73 inches at Bedford on July 25, 1979.
Thunderstorms occur on about 49 days each year.

The average seasonal snowfall is 24 inches. The
greatest snow depth at any one time during the period
of record was 25 inches. On the average, 6 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 50
percent in winter. The prevailing wind is from the
northwest. Average windspeed is highest, 13 miles per
hour, in spring.

How This Survey Was Made

This survey was made to provide information about
the soils 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 sail
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 soil
formed. The unconsolidated material is devoid of roots
and other living organisms and has not been changed
by other biological activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and 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,
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during mapping, this model enables the soil scientist to
predict with a considerable degree of 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 sail
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, reaction, 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 soll
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 interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all of
the soils are field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and some new interpretations are developed to meet
local needs. Data are assembled from other sources,
such as research information, production records, and
field experience of specialists. For example, data on
crop yields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
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from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy 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
accurately.

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 two or three 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 taxonomic
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 soil 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 resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.
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General Soil Map Units

The general soil map at the back of this publication
shows the soil associations 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 soils. 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 general 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 field 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.

Soil Descriptions
1. Sharpsburg-Nira-Macksburg Association

Strongly sloping to nearly level, moderately well drained
and somewhat poorly drained, silty soils that formed in
loess; on uplands

This association consists of soils on upland divides,
convex ridges, and short convex side slopes. The
landscape is nearly level to gently rolling. Slopes range
from O to 14 percent.

This association makes up about 11 percent of the
county. It is about 57 percent Sharpsburg soils, 18
percent Nira soils, 10 percent Macksburg soils, and 15
percent soils of minor extent.

Sharpsburg and Nira soils are moderately well
drained and are on convex ridgetops and short convex
side slopes. Macksburg soils are somewhat poorly
drained and are on broad upland divides.

Typically, the surface layer of the Sharpsburg soils is
black, friable silty clay loam about 8 inches thick. The
subsurface layer is very dark brown, friable silty clay
loam about 9 inches thick. The subsoil is firm silty clay
loam about 29 inches thick. The upper part is brown;
the next part is brown and is mottled in the lower

portion; and the lower part is yellowish brown and
mottled. The substratum to a depth of about 60 inches
is mottled grayish brown, yellowish brown, strong
brown, and brown silty clay loam.

Typically, the surface layer of the Nira soils is very
dark gray, friable silty clay loam about 8 inches thick.
The subsurface layer is very dark grayish brown, friable
silty clay loam about 7 inches thick. The subsoil is
mottled, friable silty clay loam about 28 inches thick.
The upper part is light olive brown, and the lower part is
light brownish gray. The substratum to a depth of about
60 inches is light brownish gray, mottled silty clay loam.

Typically, the surface layer of the Macksburg soils is
black, friable silty clay loam about 7 inches thick. The
subsurface layer is very dark gray and very dark grayish
brown, friable silty clay loam about 11 inches thick. The
subsoil to a depth of about 60 inches is silty clay loam.
The upper part is dark grayish brown and firm; the next
part is grayish brown, mottled, and firm; and the lower
part is light brownish gray and grayish brown, mottled,
and friable.

Of minor extent in this association are the poorly
drained Clearfield and Winterset soils. Clearfield soils
formed in 3 to 5 feet of loess over a gray, clayey
paleosol weathered from glacial till. They are in the
head of drainageways downslope from the Nira and
Sharpsburg soils. Winterset soils also formed in loess.
They are on broad upland divides at the higher
elevations and are upslope from the Macksburg and
Sharpsburg soils.

Most of the gently sloping and moderately sloping
upland soils in this association are used for row crops,
small grain, or hay. The main enterprises are growing
cash crops and feeding livestock. The soils are well
suited to corn, soybeans, small grain, and hay. The
available water capacity is high. The content of organic
matter is moderate or high. The main management
needs are measures that help to control erosion and
maintain fertility.

2. Lamoni-Nira-Shelby Association

Moderately sloping to moderately steep, somewhat
poorly drained to well drained, silty and loamy soils that
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Figure 2.—Typical pattern of soils and parent material in the Lamoni-Nira-Shelby association.

formed in a paleosol derived from glacial till, in loess,
and in glacial till; on uplands

This association consists of soils on moderately wide
convex ridgetops and short convex side slopes. The
landscape is gently undulating to hilly. Slopes range
from 5 to 18 percent.

This association makes up about 62 percent of the
county. It is about 34 percent Lamoni soils, 30 percent
Nira soils, 11 percent Shelby soils, and 25 percent soils
of minor extent (fig. 2).

Lamoni soils are somewhat poorly drained and are
on short convex side slopes and the lower narrow
ridges near the head of drainageways. Nira soils are
moderately well drained and are on ridges and short
convex side slopes. Shelby soils are well drained and
are on short convex side slopes.

Typically, the surface layer of the Lamoni soils is
very dark grayish brown, friable silty clay loam about 6
inches thick. Plowing has mixed some of the dark
grayish brown subsoil with the surface layer. The

subsoil is 42 inches thick. The upper part is dark
grayish brown, mottled, firm clay; the next part is olive
gray, mottled, firm clay; and the lower part is olive gray,
mottled, firm clay loam. The substratum to a depth of
about 60 inches is mottled gray, olive gray, strong
brown, and dark gray clay loam. Stones and pebbles
are in the lower part of the subsoil.

Typically, the surface layer of the Nira soils is very
dark gray, friable silty clay loam about 8 inches thick.
The subsurface layer also is very dark gray, friable silty
clay loam. It is about 7 inches thick. The subsoil is
mottled, friable silty clay loam about 28 inches thick.
The upper part is light olive brown, and the lower part is
light brownish gray. The substratum to a depth of about
60 inches is light brownish gray, mottled silty clay loam.

Typically, the surface layer of the Shelby soils is very
dark grayish brown, friable clay loam about 6 inches
thick. Plowing has mixed some of the brown subsoil
with the surface layer. The subsoil is mottled clay loam
about 29 inches thick. The upper part is dark brown and
yellowish brown and is friable, and the lower part is
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yellowish brown and firm. The substratum to a depth of
about 60 inches is mottled light yellowish brown, light
olive brown, and light brownish gray, calcareous clay
loam.

Of minor extent in this association are Ackmore,
Clarinda, Clearfield, Colo, Judson, Mystic, Nira,
Nodaway, Olmitz, and Sharpsburg soils. Ackmore and
Nodaway soils formed in recent stratified alluvium.
Ackmore soils are somewhat poorly drained, and
Nodaway soils are moderately well drained. Clarinda
soils are poorly drained and are upslope from the
Lamoni soils. They formed in a gray, clayey paleosol
weathered from glacial till. Colo and Judson soils
formed in alluvium and have a thick, dark surface soil.
They are in narrow drainageways and on the lower foot
slopes. Colo soils are poorly drained, and Judson soils
are moderately well drained. Clearfield soils are poorly
drained and are on the upper parts of the head of
drainageways. They formed in loess and a gray, clayey
paleosol weathered from glacial till. Mystic soils are
somewhat poorly drained and are on short, plane or
concave side slopes and foot slopes at the lower
elevations on uplands. They formed in old clayey
alluvium. The moderately well drained Nira and
Sharpsburg soils formed in loess. They are on ridges
and side slopes in the uplands. Olmitz soils are
moderately well drained and are on the foot slopes of
upland side slopes. They formed in loamy alluvium and
have a thick, dark surface layer.

Most of the moderately sloping upland soils in this
association are used for cultivated crops. The
moderately steep and strongly sloping soils are used for
permanent pasture and hay. Some areas are cultivated
in a rotation system. The moderately steep areas are
used for permanent pasture, wildlife habitat, or
woodland. Many ponds in the strongly sloping and
moderately steep areas help to control erosion and
provide water for livestock. The main enterprises are
cash grain crops, hay production, and livestock.

Corn, soybeans, small grain, and hay grow well on
the moderately sloping soils in this association. The
strongly sloping soils are suited or poorly suited to corn
and small grain and are moderately weil suited to hay
and pasture. These soils are poorly suited to legumes,
however, because of the seasonal high water table and
poor drainage. The available water capacity is high. The
content of organic matter is moderate. The main
management concerns are controlling water erosion,
preventing the formation of gullies, and maintaining
fertility.

3. Gara-Armstrong-Ladoga Association

Steep to moderately sloping, well drained and
moderately well drained, loamy and silty soils that formed

in glacial till, in a paleosol derived from glacial till, and in
foess; on uplands

This association consists of soils on ridges and side
slopes. The landscape is gently rolling to steep. Slopes
range from 5 to 25 percent.

This association makes up about 16 percent of the
county. It is about 33 percent Gara soils, 23 percent
Armstrong soils, 12 percent Ladoga soils, and 32
percent soils of minor extent (fig. 3).

Gara soils are well drained and are on ridges and
side slopes. Armstrong soils are moderately well
drained and are on narrow convex ridges and side
slopes. Ladoga soils are moderately well drained and
are on ridges and convex side slopes.

Typically, the surface layer of the Gara soils is very
dark grayish brown, friable clay loam about 6 inches
thick. Plowing has mixed some of the dark yellowish
brown subsoil with the surface layer. The subsoil is
about 34 inches thick. The upper part is yeliowish
brown, friable clay loam, and the lower part is yellowish
brown, mottled, firm clay loam. The substratum to a
depth of about 60 inches is yellowish brown, mottled,
calcareous clay loam.

Typically, the surface layer of the Armstrong soils is
dark grayish brown, friable loam about 6 inches thick.
Plowing has mixed some of the strong brown subsoil
with the surface layer. The subsoil is about 38 inches
thick. The upper part is strong brown, mottled, friable
clay loam; the next part is strong brown, mottled, firm
clay; and the lower part is yellowish brown, mottled, firm
clay loam. The substratum to a depth of about 60
inches is light brownish gray clay loam.

Typically, the surface layer of the Ladoga soils is
very dark grayish brown, friable silty clay loam about 6
inches thick. Plowing has mixed some of the brown
subsoil with the surface layer. The subsoil is about 45
inches thick. The upper part is brown and yellowish
brown, firm silty clay loam; the next part is yellowish
brown, mottled, firm silty clay; and the lower part is
yellowish brown, mottled, friable silty clay loam. The
substratum to a depth of about 60 inches is mottled
light brownish gray, strong brown, and yellowish brown
silty clay loam.

Of minor extent in this association are Colo, Judson,
Lineville, Mystic, Nodaway, Olmitz, and Vesser soils.
Colo, Judson, Nodaway, and Vesser soils formed in
alluvium. They are in narrow drainageways and on the
lower foot slopes. Colo soils are poorly drained, Vesser
soils are somewhat poorly drained, and Judson and
Nodaway soils are moderately well drained. Lineville
soils are moderately well drained and are on ridges
slightly below the Ladoga soils and upslope from the
Armstrong soils. They formed in loess and
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Figure 3.—Typical pattern of soils and parent material in the Gara-Armstrong-Ladoga association.

pedisediments over a red, clayey paleosol weathered
from glacial till. Mystic soils are somewhat poorly
drained and are at the lower elevations on short,
convex to slightly concave side slopes in the uplands,
downslope from the Gara soils. They formed in ancient
clayey alluvium derived from glacial till. Olmitz soils are
moderately well drained and are on foot slopes in the
uplands. They formed in alluvium and have a thick, dark
surface soil.

Most of the moderately sloping and strongly sloping
upland soils in this association are used for cultivated
crops or for hay. The moderately steep and steep soils
are used for pasture, woodland, or wildlife habitat. Many
ponds in the strongly sloping and moderately steep
areas help to control erosion and provide a source of
water for livestock. The main enterprises are row crops,
hay, and livestock.

The moderately sloping soils are suited to corn,
soybeans, small grain, and hay. The strongly sloping
soils are poorly suited to corn but are suited to small
grain in a rotation with hay. The moderately steep and
steep soils are well suited to pasture, woodland, and
wildlife habitat. The available water capacity is high.

The content of organic matter is moderate. The main
management concerns are controlling water erosion,
preventing the formation of gullies, and maintaining
fertility.

4. Nodaway-Humeston-Wabash Association

Nearly level and gently sloping, moderately well drained
to very poorly drained, loamy and clayey soils that
formed in alluvium; on flood plains

This association consists of soils on flood plains and
foot slopes along major streams and tributaries. These
soils are subject to flooding. The landscape is level to
undulating. Slopes range from 0 to 5 percent.

This association makes up about 11 percent of the
county. It is about 36 percent Nodaway soils, 25
percent Humeston soils, 14 percent Wabash soils, and
25 percent soils of minor extent (fig. 4).

The moderately well drained Nodaway soils are
nearly level. They are on flood plains adjacent to the
stream channels. The poorly drained Humeston soils
are nearly level and gently sloping. They are on flood
plains and foot slopes along the major streams and
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Figure 4—Typical pattern of soils and parent material in the Nodaway-Humeston-Wabash association.

tributaries. The very poorly drained Wabash soils are
nearly level. They are in low areas on flood plains along
the major streams and along small tributaries.

Typically, the surface layer of the Nodaway soils is
very dark grayish brown, friable silt loam that has strata
of dark grayish brown. It is about 7 inches thick. The
substratum to a depth of about 60 inches is stratified
very dark gray, very dark grayish brown, dark grayish
brown, and grayish brown silt loam.

Typically, the surface layer of the Humeston soils is
very dark gray, friable silty clay loam about 10 inches
thick. The subsurface layer is very dark gray and dark
gray, mottled, friable silt loam about 14 inches thick.
The subsoil extends to a depth of about 60 inches. It is
mottled. The upper part is dark gray, firm silty clay
loam, and the lower part is very dark gray, firm silty
clay.

Typically, the surface layer of the Wabash soils is
black, friable silty clay loam about 8 inches thick. The
subsurface layer is about 12 inches thick. The upper
part is black, friable silty clay loam, and the lower part
is black, friable silty clay. The subsoil extends to a
depth of about 60 inches. The upper part is black and
very dark gray, firm silty clay; the next part is dark gray
and very dark gray, mottled, firm silty clay; and the

lower part is dark gray and gray, mottled, very firm silty
clay.

Of minor extent in this association are Ackmore,
Colo, Judson, Kennebec, Olmitz, Sharpsburg, and
Vesser soils. Ackmore soils are somewhat poorly
drained and are on flood plains and foot slopes
adjacent to the upland tributaries. They have a black
surface soil buried at a depth of about 30 inches by
recent alluvium. Colo soils are poorly drained and are
on flood plains. Kennebec soils are moderately well
drained and are on flood plains. Colo and Kennebec
soils have less clay than the Wabash soils. Olmitz and
Judson soils are moderately well drained and are on
foot slopes adjacent to upland side slopes. Judson soils
have silty textures, and Olmitz soils have loamy
textures. Sharpsburg soils are moderately weli drained.
They formed in loess on high stream benches. They are
at the higher elevations. Vesser soils are somewhat
poorly drained and are on flood plains. They have less
clay than the Humeston soils.

Most of the soils in this association are used for
cultivated crops, small grain, or hay. The areas that are
characterized by meandering stream channels are used
for pasture, woodland, or wildlife habitat. The main
enterprise is growing cash grain crops.
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Nodaway soils are well suited to corn, soybeans,
small grain, hay, and pasture if protected from flooding.
Wabash and Humeston soils are suited to corn,
soybeans, small grain, and hay if adequately drained
and protected from flooding. In undrained areas these
soils are suited to pasture. This association is subject to
occasional or frequent flooding. The available water
capacity is moderate to very high. The organic matter

content is high or very high. The main management
concerns are protecting the soils from flooding and
maintaining fertility. Diversions and dikes help to control
flooding and divert the runoff water from adjacent areas.
A surface drainage system is needed in areas of the
Humeston and Wabash soils if adequate outlets are
available.
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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 the heading “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 substratum, 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 substratum. They also can differ in slope,
stoniness, salinity, wetness, degree of erosion, 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
phase commonly indicates a feature that affects use or
management. For example, Shelby clay loam, 9 to 14
percent slopes, moderately eroded, is a phase of the
Shelby series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
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.
Colo-Judson-Nodaway complex, 0 to 5 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.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Pits, limestone quarry, is an example.
Miscellaneous areas are shown on the soil maps. Some
that are too small to be shown are identified by a
special symbol on the soil maps.

Table 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.

Soil Descriptions

5B—Colo-Ackmore complex, 0 to 5 percent slopes.
These nearly level and gently sloping soils are in
narrow drainageways that extend from the uplands to
small streams. The poorly drained Colo soil is on the
upper parts of the landscape. The somewhat poorly
drained Ackmore soil is on the lower parts of the
landscape, near stream channels. It is occasionally
flooded for brief periods. Areas of this map unit are long
and narrow and range from 5 to more than 20 acres in
size. They are about 55 percent Colo soil and 35
percent Ackmore soil. The two soils occur as areas so
intricately mixed or so small that mapping them
separately is impractical.

Typically, the surface layer of the Colo soil is black
and very dark grayish brown, friable silty clay loam
about 8 inches thick. The subsurface layer is very dark
gray, mottled, friable silty clay loam about 23 inches
thick. The upper part of the subsoil is very dark gray,
mottled, firm silty clay loam. The lower part to a depth
of about 60 inches is dark gray, mottled, firm silty clay
loam.

Typically, the surface layer of the Ackmore soil is
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dark gray and grayish brown, friable silt loam about 8
inches thick. The substratum is stratified very dark gray
and grayish brown, mottled silt loam about 22 inches
thick. Below this to a depth of about 60 inches is a
buried surface layer of black, friable or firm silty clay
loam.

Included with these soils in mapping are small areas
of the moderately well drained, stratified Nodaway soils
near the stream channels. Nodaway soils have a lower
content of organic matter than the Colo and Ackmore
soils. They make up about 10 percent of the unit.

Permeability is moderate in the Colo and Ackmore
soils. Surface runoff is medium on the Colo soil and
slow on the Ackmore soil. The soils have a seasonal
high water table at a depth of 1 to 3 feet. The available
water capacity is high in the Colo soil and very high in
the Ackmore soil. The shrink-swell potential is high in
the Ackmore soil at a depth of 2 to 3 feet. The content
of organic matter is about 5 to 7 percent in the surface
layer of the Colo soil and 1 to 3 percent in the surface
layer of the Ackmore soil. The subsoil of the Colo soil
generally has a medium supply of available phosphorus
and potassium. The subsoil of the Ackmore soil
generally has a low supply of available phosphorus and
a very low supply of available potassium. Tilth is fair in
areas of both soils, but the soils tend to puddie if
worked when wet.

Most areas are managed along with the adjacent
soils as cropland, pasture, or hayland. If these soils are
drained and protected from runoff water, they are
moderately well suited to corn, soybeans, and small
grain. Many areas are dissected by waterways that
cannot be crossed by machinery. Areas near small
streams are subject to brief periods of flooding.
Terraces, contour stripcropping, a system of
conservation tillage that leaves crop residue on the
surface, grassed waterways, and contour farming are
needed in upslope areas. These practices help to
prevent gully erosion and minimize flooding. Tile
drainage may also be needed to remove excess water.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. Returning
crop residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies according to previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

The Ackmore soil is well suited to grasses for hay,
and the Colo soil is suited to this use. The Colo soil is
poorly suited to pasture, but the Ackmore soil is well
suited. Both soils are poorly suited to legumes because
of the seasonal high water table, poor drainage, and
flooding. Overgrazing or grazing when the soil is too
wet causes surface compaction, which restricts root
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development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.

The land capability classification is 1lw.

8B—Judson silty clay loam, 2 to 5 percent slopes.
This gently sloping, moderately well drained soil is on
foot slopes and alluvial fans. Most areas are irregularly
shaped and range from 5 to 75 acres in size.

Typically, the surface layer is black, friable silty clay
loam about 8 inches thick. The subsurface layer is
black, very dark brown, and very dark grayish brown
silty clay loam about 25 inches thick. The subsoil to a
depth of about 60 inches is dark brown and brown,
mottled, friable silty clay loam.

Included with this soil in mapping are small areas of
the nearly level and poorly drained Colo soils. These
soils dry out more slowly after rains than the Judson
soil. They make up 5 to 10 percent of the unit.

Permeability is moderate in the Judson soil. Surface
runoff is medium. The available water capacity is very
high. The content of organic matter in the surface layer
is about 3 to 4 percent. The subsoil generally has a low
supply of available phosphorus and potassium. This soil
has good tilth but tends to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. In some
areas, runoff from soils upslope results in siltation on
this soil. Measures that control runoff are needed on the
soils upslope. Grassed waterways remove excess water
and help to prevent gullying. Good tilth generally can be
easily maintained. Returning crop residue to the soil or
regularly adding other organic material helps to
maintain tilth, improves fertility, helps to prevent surface
crusting, and increases the rate of water infiltration. The
need for lime in the surface layer varies according to
previous liming practices, but lime is generally needed if
it has not been applied in the past 3 to 5 years.

This soil is well suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction, which restricts
root development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.
When pasture or hayland is renovated, all cultural
practices, seedbed preparation, and interseeding should
be on the contour because of the hazard of erosion. In
some places terraces and diversions may be needed
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to protect critically seeded areas.
The land capability classification is lle.

8C—Judson silty clay loam, 5 to 9 percent slopes.
This moderately sloping, moderately well drained soil is
on the lower foot slopes. Most areas are irregularly
shaped and range from 5 to 15 acres in size.

Typically, the surface layer is black, friable silty clay
loam about 8 inches thick. The subsurface layer is
friable silty clay loam about 23 inches thick. The upper
part is black, and the lower part is very dark brown. The
subsoil is dark brown, mottied, friable silty clay loam
about 17 inches thick. The substratum to a depth of
about 60 inches is brown, mottled silty clay loam.

Permeability is moderate, and surface runoff is
medium. The available water capacity is very high. The
content of organic matter is about 3 to 4 percent in the
surface layer. The subsoil generally has a low supply of
available phosphorus and potassium. This soil has good
tilth but tends to puddle if worked when wet.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain. Water erosion is a hazard. It
can be controlled, however, by contour stripcropping,
terraces, a system of conservation tillage that leaves
crop residue on the surface, and a crop rotation that
includes meadow crops. In some areas runoff from soils
upslope results in siltation and gullying. Measures that
control runoff on the soils upslope are needed. Grassed
waterways remove excess water and help to prevent
gullying. Good tilth generally can be easily maintained.
Returning crop residue to the soil or regularly adding
other organic material helps to maintain tilth, minimizes
surface crusting, improves fertility, and increases the
rate of water infiltration.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

24D—Shelby clay loam, 9 to 14 percent slopes.
This strongly sloping, well drained soil is on convex side
slopes and nose slopes in the uplands that are
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dissected by small drainageways. Most areas are long
and narrow or irregularly shaped. Individual areas range
from 5 to 20 acres in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 8 inches thick. The
subsurface layer is dark brown, friable clay loam about
4 inches thick. The subsoil is about 31 inches thick. The
upper part is brown, friable clay loam, and the lower
part is yellowish brown, mottled, firm clay loam. The
substratum to a depth of about 60 inches is mottled
light olive brown, light yellowish brown, and light
brownish gray, calcareous clay loam. In places the
surface layer and subsoil are thinner because of
erosion.

Included with this soil in mapping are some small
areas of Adair and Lamoni soils. These soils have a
clayey subsoil and are more difficult to till than the
Shelby soil. They are on the upper parts of side slopes
and on the shoulders of side slopes. They make up 5 to
10 percent of the unit.

Permeability is moderately slow in the Shelby soil,
and surface runoff is rapid. The available water capacity
is high. The content of organic matter in the surface
layer is about 3 to 4 percent. The subsoil generally has
a very low supply of available phosphorus and
potassium. This soil has good tilth but tends to puddle if
worked when wet.

Most areas are used for pasture and hay. Some
areas are cultivated. In most areas this soil is managed
along with adjacent soils. It is suited to corn and small
grain. If cultivated crops are grown, erosion is a hazard.
It can be controlled in row-cropped areas by a system
of conservation tillage that leaves crop residue on the
surface and by crop rotations that include meadow
crops. Some areas have slopes long and smooth
enough to be farmed on the contour and terraced, but
keeping cuts to a minimum can prevent unnecessary
exposure of the less productive underlying firm glacial
till, which is low in fertility. Medium and large stones
from the subsoil may also interfere with some tillage
operations. A combination of conservation measures is
commonly needed to control erosion. Using
conservation practices that increase the rate of water
infiltration in upslope areas also helps to control erosion
on this soil. Good tilth generally can be easily
maintained. Deferring tillage during wet seasons helps
to prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility. The need for
lime in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
not been applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.



16

Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

24D2—Shelby clay loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, well drained
soil is on convex side slopes in the uplands that are
dissected by small drainageways. Most areas are long
and narrow or irregularly shaped. Individual areas range
from 5 to 20 acres in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 6 inches thick. Plowing
has mixed some of the brown subsoil with the surface
layer. The subsoil is clay loam about 29 inches thick. It
is mottled. The upper part is brown and yellowish brown
and friable, and the lower part is yellowish brown and
firm. The substratum to a depth of about 60 inches is
mottled light yellowish brown, light olive brown, and light
brownish gray, calcareous clay loam. It has white
nodules of lime. Stones and pebbles are on the surface
and throughout the soil. In some places the surface
layer is thicker and darker. In other places the surface
layer and subsoil are thinner because of erosion.

Included with this soil in mapping are some small
areas of Adair and Lamoni soils. These soils have a
clayey subsoil and are more difficult to till than the
Shelby soil. They are on the upper parts of side slopes
and on the shoulders of side slopes. Also included are
areas of the severely eroded Shelby soils. These areas
are about 2 acre in size and are scattered throughout
the unit. They are low in organic matter and are more
difficult to manage than the major Shelby soil. Also,
they require more fertility management practices.
Included soils make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Shelby soil,
and surface runoff is rapid. The available water capacity
is high. The content of organic matter in the surface
layer is about 2.2 to 3.2 percent. The subsoil generally
has a very low supply of available phosphorus and
potassium. This soil has fair tilth but tends to puddle if
worked when wet.

Some areas are cultivated, and some areas are used
for pasture. In most areas this soil is managed along

Soil Survey

with adjacent soils. It is suited to corn and small grain.
If cultivated crops are grown, further erosion is a
hazard. It can be controlled in row-cropped areas by a
system of conservation tillage that leaves crop residue
on the surface and by crop rotations that include
meadow crops. Some areas have slopes long and
smooth enough to be farmed on the contour and
terraced. If terraces are installed, however, the
productivity of this soil after construction is limited. Cuts
needed for terraces will expose the subsoil, which is
low in fertility. Topsoil material is needed to cover this
construction. In places, medium and large stones from
the subsoil may also interfere with some tillage
operations. A combination of conservation measures is
commonly needed to control erosion. Conservation
practices that increase the rate of water infiltration in
upslope areas also help to control erosion on this soil.
More fertilizer management practices are needed on
this soil than on the less eroded Shelby soils. Good tilth
generally can be easily maintained. Deferring tillage
during wet seasons helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

24E—Shelby clay loam, 14 to 18 percent slopes.
This moderately steep, well drained soil is on convex
side slopes in the uplands that are dissected by small
drainageways. Most areas are long and narrow and are
generally parallel to intermittent streams. Individual
areas range from 5 to 20 acres in size.

Typically, the surface layer is very dark gray, friable
clay loam about 8 inches thick. The subsurface layer is
very dark grayish brown, friable clay loam about 3
inches thick. The subsoil is clay loam about 30 inches
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thick. The upper part is brown and friable, and the lower
part is yellowish brown, mottled, and firm. The
substratum to a depth of about 60 inches is mottled
light olive brown, light yellowish brown, and light
brownish gray, calcareous clay loam. It has white
nodules of lime. Stones and pebbles are throughout the
soil. In some places the surface layer and subsoil are
thinner because of erosion.

Included with this soil in mapping are small areas of
Adair and Lamoni soils. These soils have a clayey
subsoil and are more difficult to till than the Shelby soil.
They are on the upper side slopes and on the shoulders
of side slopes. They make up 5 to 10 percent of the
unit.

Permeability is moderately slow in the Shelby soil,
and surface runoff is rapid. The available water capacity
is high. The content of organic matter in the surface
layer is about 3 to 4 percent. The subsoil generally has
a very low supply of available phosphorus and
potassium. This soil has good tilth but tends to puddle if
worked when wet.

Most areas are used for hay and pasture. Some
areas were cultivated in the past. This soil is poorly
suited to cultivated crops. It is better suited to hay and
pasture. If cultivated crops are grown, erosion is a
severe hazard. Row crops should be grown only in a
rotation that includes several years of meadow crops. In
years when row crops are grown, a system of
conservation tillage that leaves crop residue on the
surface and contour stripcropping help to control
erosion. Conservation tillage and contour farming
increase the rate of water infiltration and help to control
runoff. Grassed waterways help to prevent the
formation of gullies. The soil is poorly suited to terraces
because slopes are too steep. Deferring tillage during
wet seasons helps to prevent surface compaction and
improves soil tilth. Returning crop residue to the soil or
regularly adding other organic material improves fertility.
The need for lime in the surface layer varies, depending
on previous liming practices, but lime is generally
needed if it has not been applied in the past 3 to 5
years.

This soil is suited to grasses and legumes for hay
and is well suited to pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction,
which restricts root development and increases the
runoff rate. Proper stocking rates, pasture rotation, and
timely deferment of grazing during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime improve the productivity
of pasture or hayland. When pasture or hayland is
renovated, all cultural practices, seedbed preparation,
and interseeding should be on the contour because of
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the hazard of erosion. In some places terraces and
diversions may be needed to protect critically seeded
areas.

The land capability classification is 1Ve.

24E2—Shelby clay loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, well
drained soil is on convex side slopes in the uplands that
are dissected by small drainageways. Most areas are
long and narrow and are generally parallel to
intermittent streams. Individual areas range from 5 to 20
acres in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 6 inches thick. Plowing
has mixed some of the brown subsoil with the surface
layer. The subsoil is firm clay loam about 25 inches
thick. The upper part is brown, and the lower part is
yellowish brown and mottled. The substratum to a depth
of about 60 inches is mottled light olive brown, light
yellowish brown, and light brownish gray, calcareous
clay loam. It has nodules of lime. Stones and pebbles
are on the surface and throughout the soil. In some
places the surface layer and subsoil are thicker and
darker.

Included with this soil in mapping are small areas of
Adair and Lamoni soils. These soils have a clayey
subsoil and are more difficult to manage than the
Shelby soil. They are on the upper side slopes and on
the shoulders of side slopes. Also included are areas of
the severely eroded Shelby soils. These areas are
about 2 acre in size and are scattered throughout the
unit. The included Shelby soils are low in organic matter
and are more difficult to manage than the major Shelby
soil. Also, they require more fertility management
practices. Included soils make up 5 to 10 percent of the
unit.

Permeability is moderately slow in the Shelby soil,
and surface runoff is rapid. The available water capacity
is high. The content of organic matter in the surface
layer is about 2.2 to 3.2 percent. The subsoil generally
has a very low supply of available phosphorus and
potassium. This soil has fair tilth but tends to puddle if
worked when wet.

Most areas are used for pasture. This soil is poorly
suited to cultivated crops. It is better suited to small
grain, hay, and pasture. If cultivated crops are grown,
further erosion is a severe hazard. Row crops should be
grown only in a crop rotation that includes many years
of meadow crops. In years when row crops are grown,
a system of conservation tillage that leaves crop
residue on the surface and contour stripcropping help to
control erosion. Conservation tillage and contour
farming increase the rate of water infiltration and help to
control runoff. Grassed waterways help to prevent the
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formation of gullies. The soil is poorly suited to terraces
because it is too shallow over the unfertile glacial till.
More fertilizer management practices are needed on
this soil than on the less eroded Shelby soils. Deferring
tillage during wet periods helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is suited to grasses and legumes for hay
and is well suited to pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction,
which restricts root development and increases the
runoff rate. Proper stocking rates, pasture rotation, and
timely deferment of grazing during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime improve the productivity
of pasture or hayland. When pasture or hayland is
renovated, all cultural practices, seedbed preparation,
and interseeding should be on the contour because of
the hazard of erosion. In some places terraces and
diversions may be needed to protect critically seeded
areas.

The land capability classification is IVe.

51—Vesser silt loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on flood
plains. It is occasionally flooded for brief periods. Most
areas are irregularly shaped and range from 5 to more
than 30 acres in size.

Typically, the surface layer is black, friable silt loam
about 12 inches thick. The subsurface layer is very dark
gray, friable silt loam about 18 inches thick. It is mottled
in the lower part. The subsoil to a depth of about 60
inches is friable silty clay loam. It is dark gray in the
upper part and gray and dark gray in the lower part.

Included with this soil in mapping are small areas of
the poorly drained Humeston soils at the lower
elevations. These soils contain more clay than the
Vesser soil and cannot be drained as easily. They make
up 5 to 10 percent of the unit.

Permeability is moderate in the Vesser soil. A
seasonal high water table is at a depth of 1 to 3 feet.
Surface runoff is slow. The available water capacity is
high. The content of organic matter in the surface layer
is about 3 to 4 percent. The soil generally has a low
supply of available phosphorus and a very low supply of
available potassium. Tilth is good, but the soil tends to
puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain (fig. 5). The
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seasonal high water table is the major limitation
affecting crop production. Row crops can be grown in
many years if the soil is adequately drained and
protected from floodwater. A subsurface drainage
system is needed. In many areas diversion terraces are
needed to protect the soil from runoff from the higher
surrounding areas. Ridge planting, in which the soil is
ridged and row crops are planted on the ridges, helps to
overcome the wetness and raises the low soil
temperature.

This soil is well suited to grasses for hay. It is suited
to pasture. It is poorly suited to legumes because of the
seasonal high water table and the flooding. Overgrazing
or grazing when the soil is wet causes surface
compaction, which restricts root development and
increases ponding. Proper stocking rates, rotation
grazing, and deferred grazing during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime improve the productivity
of pasture or hayland.

The land capability classification is Ilw.

51+—Vesser silt loam, overwash, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soil
is on flood plains. It is occasionally flooded for brief
periods. Most areas are irregularly shaped and range
from 5 to 20 acres in size.

Typically, the surface layer is recently deposited
alluvium about 15 inches thick. It is dark brown and
dark grayish brown, friable silt loam. The next layer is
black, friable silt loam about 12 inches thick. The
subsurface layer is very dark gray, friable silt loam
about 18 inches thick. It is mottled in the lower part.
The subsoil to a depth of about 60 inches is friable silty
clay loam. The upper part is dark gray, and the lower
part is gray and dark gray and is mottled.

Included with this soil in mapping are small areas of
the poorly drained Humeston soils at the lower
elevations. These soils contain more clay than the
Vesser soil and are more difficult to drain. They make
up 5 to 10 percent of the unit.

Permeability is moderate in the Vesser soil. A
seasonal high water table is at a depth of 1 to 3 feet.
Surface runoff is slow. The available water capacity is
high. The content of organic matter in the surface layer
is about 1.5 to 2.5 percent. The soil generally has a low
supply of available phosphorus and a very low supply of
available potassium. Tilth is fair, but the soil tends to
puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. The seasonal
high water table and flooding are the major limitations
affecting crop production. Row crops can be grown in
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Figure 5.—Soybeans in an area of Vesser silt loam, 0 to 2 percent slopes. Soybeans are generally grown in rotation with corn.

many years if the soil is adequately drained and
protected from floodwater. A subsurface drainage
system is needed. In many areas diversion terraces are
needed to protect the soil from runoff from the higher
surrounding areas. Ridge planting, in which the soil is
ridged and row crops are planted on the ridges, helps to
overcome the wetness and raises the low soil
temperature. Herbicide application rates should be
adjusted because of the lower organic matter content in
the surface layer.

This soil is well suited to grasses for hay. It is suited
to pasture. It is poorly suited to legumes because of the
seasonal high water table and the flooding. Overgrazing
or grazing when the soil is wet causes surface

compaction, which restricts root development and
increases ponding. Proper stocking rates, rotation
grazing, and deferred grazing during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime improve the productivity
of pasture or hayland.

The land capability classification is llw.

51B—Vesser silt loam, 2 to 5 percent slopes. This
gently sloping, somewhat poorly drained soil is on the
lower foot slopes and alluvial fans. It is subject to rare
flooding. Most areas are irregularly shaped and range
from 5 to 10 acres in size.
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Typically, the surface layer is black, friable silt loam
about 10 inches thick. The subsurface layer is very dark
gray, friable silt loam about 12 inches thick. It is mottled
in the lower part. The subsoil to a depth of about 60
inches is friable silty clay loam. It is mottled. The upper
part is dark gray, and the lower part is gray and dark
gray.

Included with this soil in mapping are small areas of
the poorly drained Humeston soils on foot slopes near
drainageways. These soils contain more clay than the
Vesser soil and are more difficult to drain. Also included
are the poorly drained Colo soils on low foot slopes.
Included soils make up 5 to 10 percent of the unit.

Permeability is moderate in the Vesser soil. A
seasonal high water table is at a depth of 1 to 3 feet.
Surface runoff is medium. The available water capacity
is high. The content of organic matter in the surface
layer is about 2.5 to 3.5 percent. The soil generally has
a low supply of available phosphorus and a very low
supply of available potassium. Tilth is good, but the sall
tends to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. The seasonal
high water table is the major limitation affecting crop
production. Row crops can be grown in many years if
the soil is adequately drained and protected from
floodwater. A subsurface drainage system is needed. In
many areas diversion terraces are needed to protect the
soil from runoff from the higher surrounding areas.
Ridge planting, in which the soil is ridged and row crops
are planted on the ridges, helps to overcome the
wetness and raises the soil temperature.

This soil is well suited to grasses for hay. It is suited
to pasture. It is poorly suited to legumes because of the
seasonal high water table. Overgrazing or grazing when
the soil is wet causes surface compaction, which
restricts root development and increases ponding.
Proper stocking rates, rotation grazing, and deferred
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.

The land capability classification is llw.

51B+—Vesser silt loam, overwash, 2 to 5 percent
slopes. This gently sloping, somewhat poorly drained
soil is on the lower foot slopes and alluvial fans. 1t is
occasionally flooded for brief periods. Most areas are
irregularly shaped and range from 5 to 10 acres in size.

Typically, the surface layer is recently deposited
alluvium about 12 inches thick. It is dark brown and
dark grayish brown, friable silt loam. The next layer is
black, friable silt loam about 10 inches thick. The
subsurface layer is very dark gray, friable silt loam
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about 12 inches thick. It is mottled in the lower part.
The subsoil to a depth of about 60 inches is friable silty
clay loam. It is mottled. The upper part is dark gray, and
the lower part is gray and dark gray.

Included with this soil in mapping are small areas of
the poorly drained Humeston soils on foot slopes near
drainageways. These soils contain more clay than the
Vesser soil and are more difficult to drain. Also included
are the poorly drained Colo soils on low foot slopes.
Included soils make up 5 to 10 percent of the unit.

Permeability is moderate in the Vesser soil. A
seasonal high water table is at a depth of 1 to 3 feet.
Surface runoff is medium. The available water capacity
is high. The content of organic matter in the surface
layer is about 1.5 to 2.5 percent. The soil generally has
a low supply of available phosphorus and a very low
supply of available potassium. Tilth is fair, but the soil
tends to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. The seasonal
high water table and the flooding are the major
limitations affecting crop production. Row crops can be
grown in many years if the soil is adequately drained
and protected from floodwater. A subsurface drainage
system is needed. In many areas diversion terraces are
needed to protect the soil from runoff from the higher
surrounding areas. Ridge planting, in which the soil is
ridged and row crops are planted on the ridges, helps to
overcome the wetness and raises the soil temperature.
Herbicide application rates should be adjusted because
of the lower organic matter content in the surface layer.

This soil is moderately well suited to grasses for hay.
It is suited to pasture. It is poorly suited to legumes
because of the seasonal high water table and the
flooding. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases ponding. Proper stocking
rates, rotation grazing, and deferred grazing during wet
periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

The land capability classification is llw.

69C—Clearfield silty clay loam, 5 to 9 percent
slopes. This moderately sloping, poorly drained soil is
on short convex side slopes and in coves at the head of
drainageways at the lower elevations in the uplands.
Most areas are long and narrow or irregularly shaped
and range from 5 to 15 acres in size.

Typically, 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 5 inches thick.
The subsoil is silty clay loam about 28 inches thick. The
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upper part is dark gray, mottled, and firm; the next part
is olive gray, mottled, and friable; and the lower part is
light brownish gray, light gray, and reddish yellow and is
firm. A paleosol of dark gray and gray, firm silty clay is
at a depth of about 41 inches. In some places the depth
to the gray, clayey paleosol is more than 5 feet. In other
places the slopes are steeper. In some areas the topsoil
is thinner because of erosion.

Included with this soil in mapping are small areas of
Clarinda soils on the lower side slopes near the head of
drainageways in the uplands. These soils formed in a
gray, clayey paleosol that weathered from glacial till.
Seedbed preparation is more difficult on these soils
than on the Clearfield soil. Also included are the
moderately well drained Nira soils upslope from the
Clearfield soil. Included soils make up 5 to 10 percent
of the unit.

Permeability is moderately slow in the upper part of
the Clearfield soil and very slow in the underlying
paleosol. Surface runoff is medium. The available water
capacity is high. A seasonal high water table is at a
depth of 1 to 3 feet. The shrink-swell potential is high.
The content of organic matter in the surface layer is
about 3 to 4 percent. The subsoil generally has a low
supply of available phosphorus and potassium. This soil
has fair tilth but tends to puddle if worked when wet.

Many areas are cultivated. Some areas are used for
pasture or hayland. This soil is suited to corn,
soybeans, and small grain. Because the soil is poorly
drained and remains wet and seepy for long periods, a
combination of tile drainage and terraces is needed to
allow for timely management activities and to control
erosion. Deferring tillage during wet periods helps to
prevent surface compaction and improves soil tilth. If
cultivated crops are grown continuously, erosion is a
severe hazard. It can be controlled in intensively row-
cropped areas by a combination of soil conservation
practices, such as a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour stripcropping, grassed headlands and
waterways, terraces, and a crop rotation that includes
grasses and legumes. Returning crop residue to the soil
or regularly adding other organic material improves
fertility. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
to 5 years.

This soil is moderately well suited to grasses for hay.
It is suited to pasture. It is poorly suited to legumes
because of the seasonal high water table and poor
drainage. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
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grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland. Any
seedbed preparation or interseeding should be on the
contour.

The land capability classification is Hiw.

69C2—Clearfield silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
poorly drained soil is on short convex side slopes and in
coves at the head of drainageways at the lower
elevations in the uplands. Most areas are long and
narrow or irregularly shaped. Individual areas range
from 5 to 15 acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 7 inches thick. Plowing has mixed
some of the grayish brown subsoil with the surface
layer. The subsoil is firm silty clay loam about 35 inches
thick. The upper part is dark grayish brown, the next
part is olive gray and mottled, and the lower part is
mottled light brownish gray, light gray, and reddish
yellow. A paleosol of gray, firm silty clay is at a depth of
42 inches. In some places the depth to the gray, clayey
paleosol is more than 5 feet. In other places the slopes
are steeper.

Included with this soil in mapping are small areas of
Clarinda soils on the lower side slopes near the head of
drainageways in the uplands. These soils formed in a
gray, clayey paleosol that weathered from glacial till.
Seedbed preparation is more difficult on these soils
than on the Clearfield soil. Also included are the
moderately well drained Nira soils upslope from the
Clearfield soil. Included soils make up 10 to 15 percent
of the unit. ,

Permeability is moderately slow in the upper part of
the Clearfield soil and very slow in the underlying
paleosol. Surface runoff is medium. The available water
capacity is high. A seasonal high water table is at a
depth of 1 to 3 feet. The shrink-swell potential is high.
The content of organic matter in the surface layer is
about 2.2 to 3.2 percent. The subsoil generally has a
low supply of available phosphorus and potassium. This
soil has fair tilth but tends to puddle if worked when
wet.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain. Because the soil is poorly
drained and remains wet and seepy for long periods, a
combination of tile drainage and terraces is needed to
allow for timely field operations and to control erosion.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. If cultivated
crops are grown continuously, further erosion is a
severe hazard. It can be controlled in intensively row-
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cropped areas by a combination of soil conservation
practices, such as a system of conservation tillage that
leaves crop residue on the surface, winter cover crops,
contour stripcropping, grassed headlands and
waterways, terraces, and a crop rotation that includes
grasses and legumes. More fertilizer management
practices are needed on this soil than on the less
eroded Clearfield soils. Returning crop residue to the
soil or regularly adding other organic material improves
fertility. The need for lime in the surface layer varies,
depending on previous practices, but lime is generally
needed if it has not been applied in the past 3to 5
years.

This soil is moderately well suited to grasses for hay.
It is suited to pasture. It is poorly suited to legumes
because of the seasonal high water table and poor
drainage. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland. Any
seedbed preparation or interseeding should be on the
contour.

The land capability classification is Illw.

76C—Ladoga silt loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
narrow, convex ridges and side slopes that are slightly
lower than the gently sloping upland ridgetops. Most
areas are long and narrow or irregularly shaped.
Individual areas range from 4 to 15 acres in size.

Typically, the surface layer is very dark gray, friable
silt loam about 6 inches thick. The subsurface layer is
dark grayish brown and brown, friable silt loam about 5
inches thick. The subsoil to a depth of about 60 inches
is brown and yellowish brown, firm silty clay and silty
clay loam. In some places the soil has a grayish brown
substratum at a depth of 24 inches or more. In other
places the surface soil is thinner because of erosion.

Permeability is moderately slow, and surface runoff is
medium. The available water capacity is high. The
content of organic matter in the surface layer is about
2.5 to 3.5 percent. The subsoil generally has a high
supply of available phosphorus and a low supply of
available potassium. This soil has good tilth but tends to
puddle if worked when wet and to crust after hard rains.
Seedling development is retarded if crusting occurs
prior to emergence.

Most areas are cultivated or used for hay and
pasture. This soil is suited to corn, soybeans, and small
grain. If cultivated crops are grown, erosion is a hazard.

Soil Survey

A system of conservation tillage that leaves crop
residue on the surface, contour farming, contour
stripcropping, terraces, and crop rotations that include
meadow crops help to prevent excessive soil loss. In
places, however, contour farming or terracing is difficult
because of shonr, irregular slopes. Deferring tillage
during wet periods helps to prevent surface compaction
and improves soil tilth. Returning crop residue to the
soil or regularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water infiltration. The need for lime in the surface layer
varies, depending on previous liming practices, but lime
is generally needed if it has not been applied in the past
3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed and brush control, and timely applications of lime
improve the productivity of pasture or hayland. When
pasture or hayland is renovated, all cultural practices
and seedbed preparation should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is moderately well suited to trees, and some
small areas support native hardwoods. No particular
problems affect the planting of new stands of trees if
proper species are selected and proper management is
applied.

The land capability classification is llle.

76C2—Ladoga silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
moderately well drained soil is on narrow, convex ridges
and side slopes that are slightly lower than the nearly
level upland ridgetops. Most areas are long and narrow
or irregularly shaped. Individual areas range from 4 to
15 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 6 inches thick.
Plowing has mixed some of the brown subsoil with the
surface layer. The subsoil is about 45 inches thick. The
upper part is brown and yellowish brown, firm silty clay
loam; the next part is yellowish brown, mottled, firm silty
clay; and the lower part is yellowish brown, mottled,
friable silty clay loam. The substratum to a depth of
about 60 inches is mottled light brownish gray, strong
brown, and yellowish brown silty clay loam. In some
places the soil has a grayish brown substratum at
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a depth of 24 inches or more.

Included with this soil in mapping are small areas of
Armstrong and Lineville soils. Armstrong soils are
downslope from the Ladoga soil on the lower convex
narrow ridges and side slopes. They contain more clay
than the Ladoga soil and formed in a paleosol that
weathered from glacial till. Lineville soils are downslope
from the Ladoga soil on the slightly lower narrow
convex ridges. They formed in loess over loamy
sediments and in the underlying weathered glacial till.
Seedbed preparation is more difficult in areas of these
soils than on the Ladoga soil. Also, these soils are more
droughty during the later part of the growing season.
Also included are areas of the severely eroded Ladoga
soils. These areas are Y to V2 acre in size and are
scattered throughout the unit. The severely eroded
Ladoga soils are low in organic matter, cannot be easily
managed, and require more fertility management
practices than the major Ladoga soil. Included soils
make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Ladoga soil,
and surface runoff is medium. The available water
capacity is high. The content of organic matter in the
surface layer is about 2 to 3 percent. The subsoil
generally has a high supply of available phosphorus
and a low supply of available potassium. This soil has
fair tilth but tends to puddle if worked when wet and to
crust after hard rains. Seedling development is retarded
if crusting occurs prior to emergence.

Most areas are cultivated. Some areas are used for
hay and pasture. This soil is suited to corn, soybeans,
and small grain. If cultivated crops are grown, further
erosion is a hazard. A system of conservation tillage
that leaves crop residue on the surface, contour
farming, contour stripcropping, terraces, and crop
rotations that include meadow crops help to prevent
excessive soil loss. In places, however, contour farming
or terracing is difficult because of short, irregular
slopes. More fertilizer management practices are
needed on this soil than on the less eroded Ladoga
soils. Deferring tillage during wet periods helps to
prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, minimizes
crusting, and increases the rate of water infiltration. The
need for lime in the surface layer varies, depending on
previous liming practices, but lime is generally needed if
it has not been applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
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wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed and brush control, and timely applications of lime
improve the productivity of pasture or hayland. When
pasture or hayland is renovated, all cultural practices
and seedbed preparation should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is moderately well suited to trees. No
particular problems affect the planting of new stands of
trees if proper species are selected and proper
management is applied.

The land capability classification is lile.

76D—Ladoga silt loam, 9 to 14 percent slopes.
This strongly sloping, moderately well drained soil is on
convex to slightly concave side slopes in the uplands in
areas that commonly border the broad and flat flood
plains. Most areas are long and narrow or irregularly
shaped. Individual areas range from 4 to 10 acres in
size.

Typically, the surface layer is very dark gray, friable
silt loam about 7 inches thick. The subsurface layer is
dark grayish brown and dark brown, friable silt loam
about 3 inches thick. The subsoil is about 46 inches
thick. The upper part is brown and yellowish brown,
mottled, firm silty clay loam; the next part is yellowish
brown, mottled, firm silty clay; and the lower part is
yellowish brown, mottled, friable silty clay loam. The
substratum to a depth of about 60 inches is mottied
light brownish gray, strong brown, and yellowish brown
silty clay loam. In places the soil has a grayish brown
subsoil at a depth of 24 inches or more. In some areas
the substratum is loam over a red, clayey soil. In other
areas the surface layer is thinner because of erosion.

Included with this soil in mapping are small areas of
the somewhat poorly drained Mystic soils on concave
side slopes that border valleys of major streams and
tributaries. These soils formed in clayey ancient
alluvium. Seedbed preparation is more difficult on these
soils than on the Ladoga soil. Also included are areas
of sandy textured soils on convex side slopes. These
sandy soils are better drained than the Ladoga soil and
contain more sand. All of the included soils may
become droughty during the later part of the growing
season. They make up as much as 5 percent of the
unit.

Permeability is moderately slow in the Ladoga soil,
and surface runoff is rapid. The available water capacity
is high. The content of organic matter in the surface
layer is about 2.5 to 3.5 percent. The subsoil typically
has a high supply of available phosphorus and a low
supply of available potassium. This soil has good tilth
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but tends to puddle if worked when wet and to crust
after hard rains. Seedling development is retarded if
crusting occurs prior to emergence.

Most areas are used for hay and pasture. This soil is
suited to corn, soybeans, and small grain. If the soil is
used for cultivated crops, the hazard of erosion is
severe. If an intensive row-cropping system is used, a
combination of conservation practices may be needed,
such as a system of conservation tillage that leaves
crop residue on the surface, contour farming, terraces,
grassed waterways, contour stripcropping, and rotations
that include grasses and legumes. Because this soll
occurs in relatively small areas, it is generally managed
with soils that are more poorly suited to row crops.
Applying a combination of conservation practices on
this soil as well as in upslope areas can minimize soil
losses. Deferring tillage during wet periods helps to
prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves soil fertility, minimizes
crusting, and increases the rate of water infiltration. The
need for lime in the surface layer varies, depending on
previous liming practices, but lime is generally needed if
it has not been applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed and brush control, and timely applications of lime
improve the productivity of pasture or hayland. When
pasture or hayland is renovated, all cultural practices
and seedbed preparation should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is moderately well suited to trees, and most
areas support native hardwoods. No particular problems
affect the planting of new stands of trees if proper
species are selected and proper management is
applied.

The land capability classification is llle.

76D2—Ladoga silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping,
moderately well drained soil is on convex to slightly
concave side slopes in the uplands. It is commonly in
areas that border the broad and flat flood plains. Most
areas of this unit are long and narrow or irregularly
shaped. Individual areas range from 4 to 10 acres in
size.

Soil Survey

Typically, the surface layer is dark grayish brown,
friable silty clay loam about 5 inches thick. Plowing has
mixed some of the brown subsoil with the surface layer.
The subsoil is about 40 inches thick. The upper part is
brown and yellowish brown, firm silty clay loam; the
next part is yellowish brown, mottled, firm silty clay; and
the lower part is yellowish brown, mottled, friable silty
clay loam. The substratum to a depth of about 60
inches is mottled light brownish gray, strong brown, and
yellowish brown silty clay loam. In some places a
grayish brown subsoil is at a depth as shallow as 24
inches. In other places the substratum is loam overlying
a red, clayey soil.

Included with this soil in mapping are small areas of
the somewhat poorly drained Mystic soils on concave
side slopes that border valleys of major streams and
tributaries. These soils formed in clayey ancient
alluvium. Preparing a seedbed is more difficult in areas
of these soils than in areas of the Ladoga soil. Also
included are areas of sandy soils on convex side
slopes. These soils are better drained than the Ladoga
soil and contain more sand. The Mystic soils and the
sandy included soils are droughty during the later part
of the growing season. Areas of severely eroded
Ladoga soils are also included in mapping. These areas
are Va to V2 acre in size and are scattered throughout
the unit. The soils in these areas have a low content of
organic matter and require more fertility management
practices than the major Ladoga soil. Included soils
make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Ladoga soil.
Surface runoff is rapid. The available water capacity is
high. The content of organic matter in the surface layer
is about 2 to 3 percent. The subsoil generally has a
high supply of available phosphorus and a low supply of
available potassium. This soil has fair tilth but tends to
puddle if worked when wet and to crust after hard rains.
Seedling development is retarded if crusting occurs
prior to emergence.

Most areas are cultivated. Some areas are used for
hay and pasture. This soil is suited to corn, soybeans,
and small grain. If cultivated crops are grown, further
erosion is a hazard. A system of conservation tillage
that leaves crop residue on the surface, contour
farming, contour stripcropping, terraces, and crop
rotations that include grasses and legumes help to
prevent excessive soil loss. In places, however, contour
farming or terracing is difficult because of short,
irregular slopes. Because the areas of this soil are
relatively small, the soil is generally farmed along with
soils that are more poorly suited to row crops. Applying
a combination of conservation practices on this soil and
in upslope areas can minimize soil losses. More
fertilizer management practices are needed on this soil
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than on the less eroded Ladoga soils. Deferring tillage
during wet periods helps to prevent surface compaction
and improves soil tilth.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed and brush control, and timely applications of lime
improve the productivity of pasture or hayland. When
pasture or hayland is renovated, all cultural practices
and seedbed preparation should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is moderately well suited to trees, and a few
small areas support native hardwoods. No particular
problems affect the planting of new stands of trees if
proper species are selected and proper management is
applied.

The land capability classification is lite.

88—Nevin silty clay loam, 0 to 2 percent slopes.
This nearly level, somewhat poorly drained soil is on
low stream terraces. Most areas are irregularly shaped
and range from 5 to 15 acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 8 inches thick. The subsurface
layer is very dark gray and dark brown, friable silty clay
loam about 12 inches thick. The subsoil is friable silty
clay loam about 31 inches thick. It is mottled. The upper
part is dark grayish brown, the next part is brown, and
the lower part is light brownish gray. The subsoil to a
depth of about 60 inches is light brownish gray silty clay
loam. In some places the surface layer is lighter colored
and thinner. In other places the subsoil is grayer.

Included with this soil in mapping are small areas of
poorly drained soils at the lower elevations and near
drainageways. These soils are seasonally wet for longer
periods than the Nevin soil. They make up 10 to 15
percent of the unit.

Permeability is moderate in the Nevin soil. Surface
runoff is slow. A seasonal high water table is at a depth
of about 2 to 4 feet. The available water capacity is
high. The content of organic matter in the surface layer
is about 4 to 6 percent. The subsoil has a medium
supply of available phosphorus and a low supply of
available potassium. This soil generally has good tilth. It
tends to puddle if worked when it is wet.

This soil is used mostly for cultivated crops. 1t is well
suited to corn, soybeans, and small grain. Row crops
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can be grown much of the time. Drainage is adequate,
but in wet years tile drains can improve the timeliness
of field operations. The need for lime in the surface
layer varies, depending on previous liming practices,
but generally lime is needed if it has not been applied in
the past 3 to 5 years.

This soil is well suited to grasses and legumes for
hay and pasture. Most areas that are narrow and
subject to flooding are used as permanent pasture.
Overgrazing or grazing during wet periods causes
surface compaction and puddling. Pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

The land capability classification is I.

93D—Shelby-Adair complex, 9 to 14 percent
slopes. This complex consists of a strongly sloping,
well drained Shelby soil on the lower convex side
slopes and a strongly sloping, moderately well drained
Adair soil on the upper convex shoulders in the
uplands. Most areas are irregularly shaped and range
from 5 to 25 acres in size. They are about 55 percent
Shelby soil and 35 percent Adair soil. The two soils
occur as areas so small that mapping them separately
is impractical.

Typically, the surface layer of the Shelby soil is very
dark grayish brown, friable clay loam about 8 inches
thick. The subsurface layer is dark brown, friable clay
loam about 4 inches thick. The subsoil is clay loam
about 31 inches thick. The upper part is brown and
friable, the next part is yellowish brown and firm, and
the lower part is yellowish brown, mottled, and firm. The
substratum to a depth of about 60 inches is light olive
brown and light brownish gray, mottled, calcareous clay
loam. In places the surface layer and subsoil are
thinner because of erosion. In some areas, the subsoil
is thinner and the calcareous substratum is closer to the
surface.

Typically, the surface layer of the Adair soil is very
dark gray and very dark grayish brown, friable clay loam
about 6 inches thick. The subsurface layer is very dark
grayish brown, friable clay loam about 5 inches thick.
The subsoil is about 32 inches thick. The upper part is
brown, firm clay loam; the next part is reddish brown
and strong brown, firm clay; and the lower part is strong
brown, mottled, very firm clay loam. The substratum to
a depth of about 60 inches is yellowish brown, mottled
clay loam. In places the surface layer is thinner
because of erosion. In some areas the subsoil is grayer
and has clay at a lower depth.

Included with these soils in mapping are small areas
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of Clarinda soils in coves at the head of drainageways
in the uplands. These included soils are grayer than the
major soils and contain more clay. They make up 5 to
10 percent of the unit.

Permeability is moderately slow in the Shelby soil
and slow in the Adair soil. Surface runoff is rapid on
both soils. The Adair soil has a seasonal high water
table at a depth of 1 to 3 feet. The available water
capacity is high in both soils. The Adair soil has a high
shrink-swell potential at a depth of 1 to 2 feet. The
content of organic matter in the surface layer of both
soils is about 3 to 4 percent. The subsoil of the Shelby
soil generally has a low supply of available phosphorus
and a high supply of available potassium. The subsoil of
the Adair soil generally has a very low supply of
available phosphorus and potassium. Both soils have
good tilth, but they tend to puddle if worked when wet.

Most areas are cultivated. Some large areas are
used for pasture. In most areas these soils are
managed along with adjacent soils. They are poorly
suited to corn and soybeans. They are better suited to
small grain and to hay and pasture. If cultivated crops
are grown, erosion is a hazard. Row crops should be
grown only in a rotation to establish seedings for hay or
pasture. If cultivated crops are grown, a system of
conservation tillage that leaves crop residue on the
surface and contour stripcropping help to minimize soil
losses. If terraces are used, keeping cuts to a minimum
can prevent unnecessary exposure of the less
productive, firm subsoil, which is low in fertility. Medium
and large stones interfere with some tillage activities on
the Shelby soil. Applying conservation practices
upslope, which increases the rate of water infiltration,
helps to control erosion on these soils. Deferring tillage
during wet seasons helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

The Adair soil is poorly suited to grasses for hay, but
the Shelby soil is suited to grasses. The Adair soil is
poorly suited to pasture, but the Shelby soil is well
suited. The Adair soil also is poorly suited to legumes
because of the seasonal high water table, but it may
become droughty in the later part of the growing
season. If rainfall is not timely during the growing
season, forage production may be reduced. Applying
conservation practices on adjacent soils upslope can
improve the production of legume crops for hay and of
grasses for pasture.

Overgrazing or grazing when the soils are wet
causes surface compaction, which restricts root

Soil Survey

development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices and seedbed preparation should be
on the contour because of the hazard of erosion.

The land capability ciassification is 1Ve.

93D2—Shelby-Adair complex, 9 to 14 percent
slopes, moderately eroded. This complex consists of a
strongly sloping, well drained Shelby soil on the lower
convex side siopes and a strongly sloping, moderately
well drained Adair soil on the upper convex shoulders in
the uplands. Most areas are irregularly shaped and
range from 5 to 25 acres in size. They are about 50
percent Shelby soil and 35 percent Adair soil. The two
soils occur as areas so smali that mapping them
separately is impractical.

Typically, the surface layer of the Shelby soil is very
dark grayish brown, friable clay loam about 6 inches
thick. Plowing has mixed some of the brown subsoil
with the surface layer. The subsoil is clay loam about
29 inches thick. The upper part is brown and friable,
and the lower part is yellowish brown, mottled, and firm.
The substratum to a depth of about 60 inches is light
olive brown and light brownish gray, mottled, calcareous
clay loam. In some places the surface layer is thicker
and darker. In other places the surface layer and
subsoil are thinner because of erosion.

Typically, the surface layer of the Adair soil is very
dark grayish brown, friable clay loam about 6 inches
thick. Plowing has mixed some of the brown subsoil
with the surface layer. The subsoil is about 30 inches
thick. The upper part is brown, firm clay loam; the next
part is reddish brown and strong brown, firm clay; and
the lower part is strong brown and grayish brown,
mottled, firm clay loam. The substratum to a depth of
about 60 inches is yellowish brown clay loam. In places
the surface layer is thinner because of severe erosion.
In some areas the subsoil is grayer and has clay at a
lower depth.

Included with these soils in mapping are small areas
of Clarinda soils in coves at the head of drainageways
in the uplands. These included soils are grayer than the
major soils and contain more clay. Also included in
mapping are severely eroded areas of Shelby and Adair
soils. These areas are Y2 to 1 acre in size and are
scattered throughout the map unit. The severely eroded
Adair soils are on the shoulders of side slopes, and the
severely eroded Shelby soils are on the lower parts of
the landscape. These severely eroded soils have a low
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content of organic matter and require additional fertility
management practices. Included soils make up 5 to 15
percent of the unit.

Permeability is moderately slow in the Shelby soil
and slow in the Adair soil. Surface runoff is rapid on
both soils. The available water capacity is high in both
soils. The Adair soil has a high shrink-swell potential at
a depth of 1 to 2 feet. The content of organic matter in
the surface layer of the Shelby and Adair soils is about
2.2 to 3.2 percent. The subsoil of the Shelby soil
generally has a low supply of available phosphorus and
a high supply of available potassium. The subsoil of the
Adair soil generally has a very low supply of available
phosphorus and potassium. Both soils have fair tilth and
tend to puddle if worked when wet.

Most areas are cultivated. Some large areas are
used for pasture. In most areas these soils are
managed along with adjacent soils. They are poorly
suited to corn and small grain. They are better suited to
hay and pasture. If cultivated crops are grown, further
erosion is a hazard. Row crops should be grown only in
a rotation to establish seedings for hay or pasture. If
cultivated crops are grown, a system of conservation
tillage that leaves crop residue on the surface and
contour stripcropping help to minimize soil losses. If
terraces are used, keeping cuts to a minimum helps to
prevent unnecessary exposure of the less productive,
firm subsoil, which is low in fertility. Medium or large
stones may also interfere with some tillage activities on
the Shelby soil. Applying conservation practices
upslope, which increases the rate of water infiltration,
helps to control erosion on these soils. More fertilizer
management practices are needed on these soils than
on the less eroded Adair and Shelby soils. Deferring
tillage during wet seasons helps to prevent surface
compaction and improves soll tilth. Returning crop
residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

The Adair soil is poorly suited to grasses for hay, but
the Shelby soil is suited to grasses. The Adair soil is
poorly suited to pasture, but the Shelby soil is well
suited. The Adair soil also is poorly suited to legumes
because of the seasonal high water table, but it may
become droughty in the later part of the growing
season. If rainfall is not timely during the growing
season, forage production may be reduced.

Overgrazing or grazing when the soils are wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
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periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices and seedbed preparation should be
on the contour because of the hazard of erosion.

The land capability classification is Ve.

133—Colo silty clay loam, 0 to 2 percent slopes.
This nearly level, poorly drained soil is on flood plains.
It is occasionally flooded for very brief to long periods
unless it is protected. Most areas are irregularly
shaped. Individual areas range mainly from 5 to 100
acres in size, but some are as large as 300 acres.

Typically, the surface layer is black and very dark
grayish brown, friable silty clay loam about 8 inches
thick. The subsurface layer is very dark gray, friable
silty clay loam about 23 inches thick. The subsoil to a
depth of about 60 inches is mottled, firm silty clay loam.
It is very dark gray in the upper part and dark gray in
the lower part. In some places about 12 inches of
recently deposited silt loam overlies the surface layer.

Permeability is moderate, and surface runoff is slow.
The available water capacity is high. A seasonal high
water table is at a depth of 1 to 3 feet. The content of
organic matter in the surface layer is about 5 to 7
percent. The substratum generally has a medium supply
of available phosphorus and a very low supply of
available potassium. This soil generally has only fair
tilth and tends to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. A drainage
system is needed to reduce wetness and provide good
aeration and a deep root zone for plants. Tile drains
work well if they are properly installed and if adequate
outlets are available. Tilth generally is fair in the surface
layer. Returning crop residue to the soil or regularly
adding other organic material and deferring tillage when
the soil is wet improve tilth and fertility, help to prevent
surface crusting, and increase the rate of water
infiliration. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
to 5 years.

This soil is well suited to grasses for hay. It is suited
to pasture. It is poorly suited to legumes because of the
seasonal high water table, poor drainage, and flooding.
Overgrazing or grazing when the soil is wet causes
surface compaction, which restricts root development
and increases ponding. Proper stocking rates, pasture
rotation, and timely deferment of grazing during wet
periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
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the productivity of pasture or hayland.
The land capability classification is llw.

133+—Colo silt loam, overwash, 0 to 2 percent
slopes. This nearly level, poorly drained soil is on flood
plains. It is occasionally flooded for very brief to long
periods unless it is protected. Most areas are irregularly
shaped and range from 5 to 50 acres in size.

Typically, the surface layer is recently deposited
alluvium about 12 inches thick. It is very dark grayish
brown or dark grayish brown silt loam. The substratum
to a depth of about 60 inches is very dark gray and very
dark grayish brown, firm silty clay loam. In some places
the underlying soil is calcareous throughout. In other
places it is silt loam throughout.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ackmore and moderately
well drained Nodaway soils. These soils are along
drainageways. Nodaway soils dry out more rapidly after
rains than the Colo soil. Included soils make up 5 to 10
percent of the unit.

Permeability is moderate in the Colo soil, and surface
runoff is slow. The available water capacity is high. A
seasonal high water table is at a depth of 1 to 3 feet.
The content of organic matter in the surface layer is
about 3 to 5 percent. This soil generally has a medium
supply of available phosphorus and a very low supply of
available potassium. It generally has fair tilth but tends
to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. A drainage
system is needed to reduce wetness and provide good
aeration and a deep root zone for plants. Tile drains
work well if they are properly installed and if adequate
outlets are available. Good tilth generally can be easily
maintained. Returning crop residue to the soil or
regularly adding other organic material and deferring
tillage when the soil is wet improve tilth and fertility,
help to prevent surface crusting, and increase the rate
of water infiltration. Herbicide application rates should
be adjusted because of the low organic matter content
in the surface layer.

This soil is well suited to grasses for hay. It is suited
to pasture. It is poorly suited to legumes because of the
seasonal high water table, poor drainage, and flooding.
Overgrazing or grazing when the soil is wet causes
surface compaction, which restricts root development
and increases ponding. Proper stocking rates, pasture
rotation, and timely deferment of grazing during wet
periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

The land capability classification is llw.
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133B—Colo silty clay loam, 2 to 5 percent slopes.
This gently sloping, poorly drained soil is on convex
alluvial fans and the lower concave foot slopes near the
uplands. Most areas are elongated and range from 5 to
100 acres in size.

Typically, the surface layer is black and very dark
grayish brown, friable silty clay loam about 8 inches
thick. The subsurface layer is very dark gray, mottled,
friable silty clay loam about 22 inches thick. The upper
part of the subsoil is very dark gray, mottled, firm silty
clay loam. The lower part to a depth of about 60 inches
is dark gray, mottled, firm silty clay loam.

Included with this soil in mapping are small areas of
the moderately well drained Judson soils on alluvial
fans and foot slopes of adjacent upland side slopes.
These soils are not so wet as the Colo soil. They make
up 5 to 10 percent of the unit.

Permeability is moderate in the Colo soil, and surface
runoff is medium. The available water capacity is high.
A seasonal high water table is at a depth of 1 to 3 feet.
The content of organic matter in the surface layer is
about 5 to 7 percent. Reaction in the subsoil typically is
neutral. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium. This soil has fair tilth but tends to puddle if
worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. A drainage
system is needed to improve the timeliness of fieldwork.
In places diversion terraces help to control the runoff
from adjacent soils. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and tilth.

This soil is well suited to grasses for hay. It is suited
to pasture. It is poorly suited to legumes because of the
seasonal high water table and poor drainage.
Overgrazing or grazing when the soil is wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

The land capability classification is lw.

133B+—Colo silt loam, overwash, 2 to 5 percent
slopes. This gently sloping, poorly drained soil is on
convex alluvial fans and the lower concave foot slopes
near the uplands. It is occasionally flooded for very brief
to long periods unless it is protected. Most areas are
elongated and range from 5 to 100 acres in size.

Typically, the surface layer is recently deposited
alluvium about 10 inches thick. It is very dark grayish
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brown or dark grayish brown, friable silt loam. The
subsurface layer is very dark gray, friable silty clay loam
about 22 inches thick. The subsoil extends to a depth of
about 60 inches. It is very dark gray, mottled, firm silty
clay loam in the upper part and dark gray, mottled, firm
silty clay in the lower part.

Permeability is moderate in the Colo soil, and surface
runoff is medium. The available water capacity is high.
A seasonal high water table is at a depth of 1 to 3 feet.
The content of organic matter in the surface layer is
about 3 to 5 percent. Reaction in the subsoil typically is
neutral. The subsoil generally has a medium supply of
available phosphorus and a very low supply of available
potassium. This soil has fair tilth but tends to puddle if
worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. A drainage
system is needed to improve the timeliness of fieldwork.
In places diversion terraces help to control the runoff
from adjacent soils. Tilth generally is good or fair in the
surface layer. Returning crop residue to the soil or
regularly adding other organic material improves tilth
and fertility. Herbicide application rates should be
adjusted because of the low organic matter content in
the surface layer.

A cover of pasture or hay is effective in controlling
erosion. This soil is well suited to grasses for hay. It is
suited to pasture. It is poorly suited to legumes because
of the seasonal high water table, poor drainage, and
flooding. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.

The land capability classification is Ilw.

172—Wabash silty clay, 0 to 1 percent slopes. This
nearly level, very poorly drained soil is in low areas on
flood plains along the major streams. It is occasionally
flooded for brief or long periods unless it is protected.
Most areas are irregularly shaped and range from 10 to
200 acres in size.

Typically, the surface layer is black, firm silty clay
about 8 inches thick. The subsurface layer also is black,
firm silty clay. It is about 12 inches thick. The subsoil
extends to a depth of about 60 inches. It is black and
very dark gray, firm silty clay in the upper part; dark
gray and very dark gray, mottled, firm silty clay in the
next part; and dark gray and gray, mottled, very firm
silty clay in the lower part. In places the surface layer
and subsoil contain less clay. In some areas the surface
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layer is silt loam that has a low content of organic
matter. In other areas the surface soil is calcareous.

Included with this soil in mapping are small areas
that are ponded for long periods. These areas are
shallow surface drains that do not have adequate
outlets. Establishing crops is difficult in these areas, and
crops that do grow generally drown out in most years.
Included areas make up 5 to 10 percent of the unit.

Permeability is very slow in the Wabash soil. Surface
runoff also is very slow. A seasonal high water table is
at the surface to 1 foot below the surface. The available
water capacity is moderate. The shrink-swell potential is
very high. Roots are restricted at a depth of 2 to 4 feet.
The content of organic matter in the surface layer is
about 4 to 6 percent. The subsoil has a medium supply
of available phosphorus and a low supply of available
potassium. This soil has very poor tilth and tends to
puddle if worked when wet.

Most areas are cultivated. If drained and protected
from flooding, this soil is suited to corn, soybeans, and
small grain. In undrained areas the soil is better suited
to pasture. Tile drainage is generally not recommended
because of the restricted permeability and because
outlets are not readily available. A good surface
drainage system can remove surface water. In many
areas diverting runoff water from soils upslope is
beneficial for crop production and reduces siltation on
this soil. The soil warms slowly in the spring and dries
slowly after rains. In years of heavy rainfall, fieldwork
may be delayed. A ridge-till planting system, in which
the soil is ridged and row crops are planted on the
ridges, helps to overcome the wetness and increases
soil temperature. Because of the clayey surface layer,
this soil is difficult to till. Plowing in the fall improves the
timeliness of fieldwork but increases the susceptibility to
soil blowing. Leaving a rough plowed surface and
alternating plowed and unplowed strips help to control
soil blowing. Chisel plowing, which leaves crop residue
on the surface, also helps to control soil blowing.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. Returning
crop residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is moderately well suited to grasses for hay
but is poorly suited to pasture. It is poorly suited to
legumes because of the seasonal high water table, poor
drainage, and flooding. Management may be difficult
because the soil is poorly drained and subject to
occasional flooding. Using forage species that are
tolerant of wetness can help to maintain productivity.
Drainage is necessary for alfalfa crops. Diversions or
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terraces on adjacent soils in the uplands and dikes or
levees along major stream channels may be needed to
protect this soil from flooding. Overgrazing or grazing
when the soil is too wet causes surface compaction,
which restricts root development and increases
ponding. Proper stocking rates, pasture rotation, timely
deferment of grazing, and restricted equipment use
during wet periods help to keep the pasture in good
condition. Also, fertility maintenance, weed control, and
timely applications of lime improve the productivity of
pasture or hayland.

The land capability classification is Illw.

179D—Gara loam, 9 to 14 percent slopes. This
strongly sloping, well drained soil is on irregular convex
side slopes in the uplands that are dissected by small
drainageways. Slopes are typically short. Most areas
are irregularly shaped, but some are long and narrow.
Individual areas range from 5 to 30 acres in size.

Typically, the surface layer is very dark gray, friable
loam about 8 inches thick. The subsurface layer is very
dark grayish brown and dark grayish brown, friable loam
about 7 inches thick. The subsoil is about 36 inches
thick. The upper part is dark yellowish brown, friable
clay loam, and the lower part is yellowish brown,
mottled, firm clay loam. The substratum to a depth of
about 60 inches is yellowish brown, mottled, calcareous
clay loam. In some places the surface layer is thicker
and darker. In other places the surface layer and
subsoil are thinner because of erosion.

Included with this soil in mapping are areas of the
somewhat poorly drained Bucknell soils and areas of
poorly drained soils. These included soils formed in a
gray, clayey paleosol in coves near the head of
drainageways and on the upper parts of the landscape.
Also included are areas of the moderately well drained
Armstrong soils, which formed in a red, clayey paleosol
weathered from glacial till, on shoulders in upslope
areas. The included soils have a clayey subsoil and are
more difficult to till than the Gara soil. They make up 5
to 10 percent of the unit.

Permeability is moderately slow in the Gara soil, and
surface runoff is rapid. The available water capacity is
high. The content of organic matter in the surface layer
is about 2.5 to 3.5 percent. The subsoil has a low
supply of available phosphorus and a very low supply of
available potassium. This soil has good tilth but tends to
puddle if worked when wet and to crust after hard rains.
Seedling development is retarded if crusting occurs
prior to emergence.

Most areas are used for pasture and hay. This soil is
poorly suited to corn and small grain. If cultivated crops
are grown, erosion is a hazard. Row crops should be
grown only in a rotation to establish seedings for hay
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and pasture. If cultivated crops are grown, a system of
conservation tillage that leaves crop residue on the
surface and contour stripcropping can minimize soil
losses. If terraces are used, keeping cuts to a minimum
helps to prevent unnecessary exposure of the less
productive, firm glacial till, which is low in fertility.
Medium and large stones from the subsoil may also
interfere with some tillage activities. Applying
conservation practices upslope, which increases the
rate of water infiltration, helps to control erosion on this
soil. Deferring tillage during wet seasons helps to
prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and increases
the rate of water infiltration. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 or 4 years.

This soil is suited to grasses and legumes for hay
and is well suited to pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction,
which restricts root development and increases the
runoff rate. Proper stocking rates, pasture rotation, and
timely deferment of grazing during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed and brush
control, and timely applications of lime improve the
productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is suited to trees, and some areas support
native hardwoods. No particular problems affect the
planting of new stands of trees if proper species are
selected and proper management is applied.

The fand capability classification is [Ve.

179D2—Gara clay loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, weli drained
soil is on irregular convex side slopes in the uplands
that are dissected by small drainageways. Slopes are
typically short. Most areas are irregularly shaped, but
some are long and narrow. Individual areas range from
5 to 30 acres in size.

Typically, the surface layer is very dark grayish
brown and dark grayish brown, friable clay loam about 6
inches thick. Plowing has mixed some of the yellowish
brown subsoil with the surface layer. The subsoil is
about 34 inches thick. The upper part is yellowish
brown, friable clay loam, and the lower part is yellowish
brown, mottled, firm clay loam. The substratum to a
depth of about 60 inches is yellowish brown, mottled,
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calcareous clay loam. In places the surface layer is
thicker and darker. In some areas, the subsoil is thinner
and the calcareous substratum is closer to the surface.
Included with this soil in mapping are areas of the
somewhat poorly drained Bucknell soils and areas of
poorly drained soils. These soils formed in a gray,
clayey paleosol in coves near the head of drainageways
and on the upper parts of the landscape. Also included
are the moderately well drained Armstrong soils, which
formed in a red, clayey paleosol weathered from glacial
till. Armstrong soils are on shoulders in upslope
positions on the landscape. All of these included soils
have a clayey subsoil and are more difficult to till than
the Gara soil. Severely eroded Gara soils are also
included in mapping. These soils are in areas about "2
acre in size and are scattered throughout the map unit.
They have a low content of organic matter and require
more fertility management practices than the major

Gara soil. Included soils make up 5 to 10 percent of the

unit.

Permeability is moderately slow in the Gara soil, and
surface runoff is rapid. The available water capacity is
high. The content of organic matter in the surface layer
is about 2 to 3 percent. The soil has a low supply of
available phosphorus and a very low supply of available
potassium. It has fair tilth but tends to puddle if worked
when wet and to crust after hard rains. Seedling
development is retarded if crusting occurs prior to
emergence.

Many areas are cultivated. Some areas are used for
pasture or hay. Nearly all areas of this soil were
cultivated at some time in the past. The soil is poorly
suited to corn and small grain. If cultivated crops are
grown, further erosion is a severe hazard. Row crops
should be grown only in a rotation to establish seedings
for hay and pasture. If cultivated crops are grown, a
system of conservation tillage that leaves crop residue
on the surface and contour stripcropping can minimize
soil losses. If terraces are used, keeping cuts to a
minimum helps to prevent exposure of the less
productive, firm glacial till, which is low in fertility. A
cover of topsoil material is needed in areas where
terraces are constructed. In some areas medium and
large stones from the subsoil interfere with some tillage
activities. Applying conservation practices upslope,
which increases the rate of water infiltration, also helps
to control erosion on this soil. More fertilizer
management practices are needed on this soil than on
the less eroded Gara soils. Deferring tillage during wet
seasons helps to prevent surface compaction and
improves soil tilth. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and increases the rate of water infiltration. The need for
lime in the surface layer varies, depending on previous
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liming practices, but lime is generally needed if it has
not been applied in the past 3 or 4 years.

This soil is suited to grasses and legumes for hay
and is well suited to pasture. Overgrazing or grazing
when the soil is too wet causes surface compaction,
which restricts root development and increases the
runoff rate. Proper stocking rates, pasture rotation, and
timely deferment of grazing during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed and brush
control, and timely applications of lime improve the
productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is suited to trees, and a few scattered small
areas support native hardwoods. No particular problems
affect the planting of new stands of trees if proper
species are selected and proper management is
applied.

The land capability classification is 1Ve.

179E—Gara loam, 14 to 18 percent slopes. This
moderately steep, well drained soil is on convex side
slopes in the uplands that are dissected by small
drainageways. Most areas are long and narrow and
generally are parallel to intermittent streams. Individual
areas range from 5 to 30 acres in size.

Typically, the surface layer is very dark gray, friable
loam about 6 inches thick. The subsurface layer is dark
grayish brown, friable loam about 5 inches thick. The
subsoil is yellowish brown, mottled, firm clay loam about
33 inches thick. The substratum to a depth of about 60
inches is yellowish brown, mottled, calcareous clay
loam. In places the surface layer and subsoil are
thinner because of erosion.

Included with this soil in mapping are areas of the
moderately well drained Armstrong soils. These soils
formed in a red, clayey paleosol weathered from glacial
till on narrow ridges and shouiders in the upper
positions on the landscape. Also included are the
somewhat poorly drained Mystic soils. These soils
formed in old alluvium on foot slopes on the lower parts
of the landscape. They are more difficult to manage
than the Gara soil and may become droughty during the
later part of the growing season. Included soils make up
5 to 10 percent of the unit.

Permeability is moderately slow in the Gara soil, and
surface runoff is rapid. The available water capacity is
high. The content of organic matter in the surface layer
is about 2.5 to 3.5 percent. The soil has a low supply of
available phosphorus and a very low supply of available
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potassium. It has good tilth but tends to puddle if
worked when wet and to crust after hard rains. Seedling
development is retarded if crusting occurs prior to
emergence.

Most areas are used for pasture or woodland. This
soil is unsuited to cultivated crops and small grain. It is
poorly suited to grasses and legumes for hay but is well
suited to pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction, which restricts
root development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices, seedbed preparation, and
interseeding should be on the contour because of the
hazard of erosion. In some places terraces and
diversions may be needed to protect critically seeded
areas. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
or 4 years.

This soil is suited to trees, and a few areas support
native hardwoods. The location of logging trails or roads
should be carefully considered because of the hazard of
erosion. Laying out the trails or roads on the contour or
nearly on the contour helps to control erosion. Because
of the slope, the use of equipment is limited. Special
equipment can be used, but the equipment should be
operated carefully. Seedling survival is not a concern in
areas of this soil.

The land capability classification is Vle.

179E2—Gara clay loam, 14 to 18 percent slopes,
moderately eroded. This moderately steep, well
drained soil is on convex side slopes in the uplands that
are dissected by small drainageways. Most areas are
long and narrow and generally are parallel to
intermittent streams. Individual areas range from 5 to 30
acres in size.

Typically, the surface layer is very dark gray, friable
clay loam about 6 inches thick. Plowing has mixed
some of the yellowish brown subsoil with the surface
layer. The subsoil is yellowish brown, mottled, firm clay
loam about 30 inches thick. The substratum to a depth
of about 60 inches is yellowish brown, mottled,
calcareous clay loam. In places the surface layer is
thicker and darker. In some areas, the subsoil is thinner
and the calcareous substratum is closer to the surface.

Included with this soil in mapping are areas of the
moderately well drained Armstrong soils. These soils
formed in a red, clayey paleosol weathered from glacial
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till on narrow ridges and shoulders in the upper
positions on the landscape. Also included are the
somewhat poorly drained Mystic soils. These soils
formed in old alluvium on foot slopes in the lower
positions on the landscape. They are more difficult to
manage than the Gara soil and may become droughty
during the later part of the growing season. Severely
eroded Gara soils are also included in mapping. These
soils are in areas about 2 acre in size and are
scattered throughout the map unit. They have a low
content of organic matter and require more fertility
management practices than the major Gara soil.
Included soils make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Gara soil, and
surface runoff is rapid. The available water capacity is
high. The content of organic matter in the surface layer
is about 2 to 3 percent. The soil has a low supply of
available phosphorus and a very low supply of available
potassium. It has fair tilth but tends to puddle if worked
when wet and to crust after hard rains. Seedling
development is retarded if crusting occurs prior to
emergence.

Most areas are used for hay and pasture. Some
areas are cultivated. Most areas of this soil have been
cultivated at some time in the past. The soil is unsuited
to cultivated crops and small grain. It is poorly suited to
grasses and legumes for hay but is well suited to
pasture. Overgrazing or grazing when the soil is too wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed and brush control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices, seedbed preparation, and
interseeding should be on the contour because of the
hazard of erosion. In some places terraces and
diversions may be needed to protect critically seeded
areas. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
or 4 years.

This soil is suited to trees. The location of logging
trails or roads should be carefully considered because
of the hazard of erosion. Laying out the trails or roads
on the contour or nearly on the contour helps to control
erosion. Because of the slope, the use of equipment is
limited. Special equipment can be used, but the
equipment should be operated carefully. Seedling
survival is not a concern in areas of this soil.

The land capability classification is Vle.
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179F—Gara loam, 18 to 25 percent slopes. This
steep, well drained soil is on convex side slopes in the
uplands that are dissected by small drainageways along
the major streams and valleys. Most areas are long and
narrow and generally are parallel to intermittent
streams. Individual areas range from 5 to 30 acres in
size.

Typically, the surface layer is very dark gray, friable
loam about 6 inches thick. The subsurface layer is dark
grayish brown, friable loam about 5 inches thick. The
subsoil is yellowish brown, mottled, firm clay loam about
30 inches thick. The substratum to a depth of about 60
inches is yellowish brown, mottled, calcareous clay
Joam. In places the surface layer is thicker and darker.
In some areas the surface layer and subsoil are thinner
because of erosion.

Permeability is moderately slow, and surface runoff is
very rapid. The available water capacity is high. The
content of organic matter in the surface layer is about
2.5 to 3.5 percent. The subsoil has a low supply of
available phosphorus and a very low supply of available
potassium. This soil has good tiith but tends to puddle if
worked when wet and to crust after hard rains. Seedling
development is retarded if crusting occurs prior to
emergence.

Most areas are used for pasture or woodland. This
soil is unsuited to cultivated crops, small grain, and
grasses and legumes for hay. It is better suited to
pasture, woodland, and wildlife habitat. Maintaining a
permanent plant cover is most effective in controlling
sheet and gully erosion. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 or 4 years.

This soil is moderately well suited to pasture, and
this use is effective in controtling erosion. Overgrazing
or grazing when the soil is too wet causes surface
compaction and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime improve the productivity
of pasture or hayland. Because of the slope, special
equipment may be needed and cultural measures
should be applied on the contour when pasture or
hayland is renovated. Brush control is generally needed
in areas used for pasture because of overgrazing and
low or moderate forage production.

This soil is suited to trees, and many areas support
native hardwoods. The location of logging trails or roads
should be carefully considered because of the hazard of
erosion. Laying out the trails or roads on the contour or
nearly on the contour helps to control erosion. Because
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of the slope, the use of equipment is limited. Special
equipment can be used, but the equipment should be
operated carefully. Seedling survival is not a concern in
areas of this soil.

The land capability classification is Vle.

179F2—Gara clay loam, 18 to 25 percent slopes,
moderately eroded. This steep, well drained soil is on
convex side slopes in the uplands that are dissected by
small drainageways and gullies along major stream
valleys. Most areas are long and narrow and generally
are parallel to intermittent streams. Individual areas
range from 5 to 30 acres in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 5 inches thick. Plowing
has mixed some of the yellowish brown subsoil with the
surface layer. The subsoil is about 29 inches thick. The
upper part is dark grayish brown and yellowish brown,
friable clay loam, and the lower part is yellowish brown,
mottled, firm clay loam. The substratum to a depth of
about 60 inches is yellowish brown, mottled, calcareous
clay loam. In some places the surface layer is thicker
and darker. In other places the surface layer and
subsoil are thinner because of erosion.

Included with this soil in mapping are severely
eroded Gara soils. These soils are in areas about 2
acre in size and are scattered throughout the map unit.
They have a low content of organic matter and require
additional fertility management practices. Included soils
make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Gara soil, and
surface runoff is very rapid. The available water
capacity is high. The content of organic matter in the
surface layer is about 2 to 3 percent. The subsoil has a
low supply of available phosphorus and a very low
supply of available potassium. This soil has only fair
tilth and tends to puddle if worked when wet and to
crust after hard rains. Seedling development is retarded
if crusting occurs prior to emergence.

Most areas are used for pasture or woodland. This
soil is unsuited to cultivated crops, small grain, and
grasses and legumes for hay. It is better suited to
pasture, woodland, and wildlife habitat. Maintaining a
permanent plant cover is most effective in controlling
sheet and gully erosion. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 or 4 years.

This soil is moderately well suited to pasture, and
this use is effective in controlling erosion. Overgrazing
or grazing when the soil is too wet causes surface
compaction and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted use during wet periods help to
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keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime improve the productivity
of pasture or hayland. Because of the slope, special
equipment may be needed and cultural measures
should be applied on the contour when pasture or
hayland is renovated. Brush control is generally needed
in areas used for pasture because of overgrazing and
low or moderate forage production.

This soil is suited to trees, and a few scattered areas
support native hardwoods. The location of logging trails
and roads should be carefully considered because of
the hazard of erosion. Laying out the trails or roads on
the contour or nearly on the contour helps to contro!
erosion. Because of the slope, the use of equipment is
limited. Special equipment can be used, but the
equipment should be operated carefully. Seedling
survival is not a concern in areas of this soil.

The land capability classification is Vlle.

192C—Adair clay loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
the slightly lower narrow convex ridges, short convex
side slopes, and shoulders in the uplands. Most areas
are long and narrow or irregularly shaped. Individual
areas range from 3 to 15 acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown, friable clay loam about 8 inches
thick. The subsurface layer is very dark grayish brown,
friable clay loam about 5 inches thick. The subsoil is
about 38 inches thick. The upper part is brown, firm
clay loam that has yellowish red mottles; the next part
is reddish brown and strong brown, mottled, very firm
clay; and the lower part is mottled yellowish brown and
grayish brown, firm clay loam. The substratum to a
depth of about 60 inches is yellowish brown clay loam.
In places the surface layer is thinner because of
erosion. In some areas the subsoil is grayer and has
thicker clay layers.

Permeability is slow, and surface runoff is medium. A
seasonal high water table is at a depth of 1 to 3 feet.
The available water capacity is high. The shrink-swell
potential is high at a depth of 1 to 2 feet. The content of
organic matter in the surface layer is about 3 to 4
percent. The subsoil has a very low supply of available
phosphorus and potassium. This soil has good tilth but
tends to puddle if worked when wet.

Most areas are cultivated, and some areas are used
for pasture. In most areas this soil is managed along
with adjacent soils. It is suited to corn, soybeans, and
small grain. If row crops are grown, erosion is a severe
hazard. It can be controlled by a system of conservation
tillage that leaves crop residue on the surface, contour
farming, grassed waterways, and a crop rotation that
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includes grasses and legumes. A combination of these
conservation practices is needed on this soil and in
areas upslope to minimize soil losses. If terraces are
needed, they should generally be placed in areas of
adjacent soils upslope. Constructing terraces on the
Adair soil can expose the clayey subsoil, which makes
seedbed preparation difficult even when terrace
channels are topdressed with material from the surface
soil. Deferring tillage during wet seasons helps to
prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility. The need for
lime in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
not been applied in the past 3 to 5 years.

This soil is moderately well suited to grasses for hay
but is poorly suited to pasture. It is poorly suited to
legumes because of the seasonal high water table.
Maintaining a cover of hay or pasture plants, however,
is effective in controlling erosion. Management may be
difficult because the soil is wet and seepy during wet
periods. Using forage species that are tolerant of
wetness can help to maintain productivity. Proper
placement of tile drains on adjacent soils above the
seep line can improve the production of legume crops
for hay and of grasses for pasture. Overgrazing or
grazing when the soil is wet causes surface
compaction, which restricts root development and
increases the runoff rate. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted
equipment use during wet periods help to keep the
pasture in good condition. Also, fertility maintenance,
weed and brush control, and timely applications of lime
improve the productivity of pasture or hayland. When
pasture or hayland is renovated, all cultural practices
and seedbed preparation should be on the contour
because of the hazard of erosion.

The land capability classification is llle.

192C2—Adair clay loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping,
moderately well drained soil is on the slightly lower
convex ridges, on short convex side slopes, and on
shoulders in the uplands. Most areas are long and
narrow or irregularly shaped. Individual areas range
from 3 to 15 acres in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 6 inches thick. Plowing
has mixed some of the brown subsoil with the surface
layer. The subsoil is about 35 inches thick. The upper
part is brown, firm clay loam; the next part is reddish
brown and strong brown, mottled, very firm clay; and
the lower part is strong brown, firm clay loam. The
substratum to a depth of about 60 inches is yellowish
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brown clay loam. In some areas the subsoil is grayer
and has clay at a lower depth.

Included with this soil in mapping are severely
eroded Adair soils. These soils are in areas about 2
acre in size and are scattered throughout the map unit.
They have a low content of organic matter, cannot be
easily managed, and require additional fertility
management practices. They make up 5 to 10 percent
of the unit.

Permeability is slow in the Adair soil, and surface
runoff is medium. A seasonal high water table is at a
depth of 1 to 3 feet. The available water capacity is
high. The shrink-swell potential is high at a depth of 1
to 2 feet. The content of organic matter in the surface
layer is about 2.2 to 3.2 percent. The subsoil has a very
low supply of available phosphorus and potassium. This
soil has fair tilth but tends to puddle if worked when
wet.

Most areas are cultivated. In most areas this soil is
managed along with adjacent soils. It is suited to corn,
soybeans, and small grain. If row crops are grown,
further erosion is a severe hazard. It can be controlled
by a system of conservation tillage that leaves crop
residue on the surface, contour farming, grassed
waterways, and a crop rotation that includes grasses
and legumes. A combination of these conservation
practices is needed on this soil and in areas upslope to
minimize soil losses. If terraces are needed, they
should generally be placed on adjacent soils upslope. If
terraces are constructed in areas of the Adair sall,
exposure of the clayey subsoil can make seedbed
preparation more difficult, even if the terrace channels
are topdressed with material from the surface soil. More
fertilizer management practices are needed on this soil
than on the less eroded Adair soils. Deferring tillage
during wet periods helps to prevent surface compaction
and improves soil tilth. Returning crop residue to the
soil or regularly adding other organic material improves
fertility. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
to 5 years.

This soil is moderately well suited to grasses for hay
but is poorly suited to pasture. It is poorly suited to
legumes because of the seasonal high water table. A
cover of hay or pasture is effective in controlling
erosion, but the soil may become droughty in the later
part of the growing season. Therefore, if rainfall is not
timely during the growing season, forage production
may be reduced. Applying conservation practices on
adjacent soils upslope helps to control erosion and also
benefits the production of legume crops for hay and of
grasses for pasture. Overgrazing or grazing when the
soil is wet causes surface compaction, which restricts
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root development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices and seedbed preparation should be
on the contour because of the hazard of erosion.

The land capability classification is llle.

192D—Adair clay loam, 9 to 14 percent slopes.
This strongly sloping, moderately well drained soil is on
short convex side slopes, on shoulders, and on convex
narrow ridges in the uplands. Most areas are irregularly
shaped or long and narrow. Individual areas range from
4 to 15 acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown, friable clay loam about 6 inches
thick. The subsurface layer is very dark grayish brown,
mottled, friable clay loam about 5 inches thick. The
subsoil is about 32 inches thick. The upper part is
brown, firm clay loam; the next part is reddish brown
and strong brown, very firm clay; and the lower part is
strong brown, very firm clay loam. The substratum to a
depth of about 60 inches is yellowish brown clay loam.
In places the surface layer is thinner because of
erosion. In some areas the subsoil is grayer and has
thicker clay layers.

Permeability is slow, and surface runoff is rapid. A
seasonal high water table is at a depth of 1 to 3 feet.
The available water capacity is high. The shrink-swell
potential is high at a depth of 1 to 2 feet. The content of
organic matter in the surface layer is about 3 to 4
percent. The subsoil has a very low supply of available
phosphorus and potassium. This soil has good tilth but
tends to puddle if worked when wet.

Most areas are cultivated. In most areas this soil is
managed along with adjacent soils. It is poorly suited to
corn, soybeans, and small grain, mainly because it is
subject to erosion. It is better suited to hay and pasture.
If row crops are grown, further erosion is a severe
hazard. It can be controlled by a system of conservation
tillage that leaves crop residue on the surface, contour
farming, grassed waterways, and a crop rotation that
includes grasses and legumes. A combination of
conservation practices is needed on this soil and in
areas upslope to minimize soil losses. If terraces are
needed, they should generally be placed on adjacent
soils upslope. If terraces are constructed in areas of the
Adair soil, exposure of the clayey subsoil makes
seedbed preparation more difficult, even if the terrace
channels are topdressed with material from the surface
soil. Deferring tillage during wet seasons helps to
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prevent surface compaction and improves filth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility. The need for
lime in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
not been applied in the past 3 to 5 years.

This soil is suited to grasses for hay but is poorly
suited to pasture. It is poorly suited to legumes because
of the seasonal high water table. A cover of hay or
pasture is effective in controlling erosion, but the soil
may become droughty in the later part of the growing
season. Therefore, if rainfall is not timely during the
growing season, forage production may be reduced.
Applying conservation practices on adjacent soils
upslope helps to control erosion and can also benefit
the production of legume crops for hay and of grasses
for pasture. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices and seedbed preparation should be
on the contour because of the hazard of erosion.

The land capability classification is [Ve.

192D2—Adair clay loam, 9 to 14 percent slopes,
moderately eroded. This strongly sloping, moderately
well drained soil is on short convex side slopes, on
shoulders, and on convex narrow ridges in the uplands.
Most areas are irregularly shaped or long and narrow.
Individual areas range from 4 to 15 acres in size.

Typically, the surface layer is very dark grayish
brown, friable clay loam about 6 inches thick. Plowing
has mixed some of the brown subsoil with the surface
layer. The subsoil is about 30 inches thick. The upper
part is brown, friable clay loam; the next part is reddish
brown and strong brown, mottled, very firm clay; and
the lower part is strong brown, very firm clay loam. The
substratum to a depth of about 60 inches is yellowish
brown clay loam. In some areas the subsoil is grayer
and has thicker clay layers.

Included with this soil in mapping are areas of
severely eroded Adair soils. These areas are V4 to 2
acre in size and are scattered throughout the map unit.
The severely eroded soils have a low content of organic
matter, cannot be easily managed, and require
additional fertility management practices. They make up
as much as 5 to 10 percent of the unit.

Permeability is slow in the Adair soil, and surface
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runoff is rapid. A seasonal high water table is at a depth
of 1 to 3 feet. The available water capacity is high. The
shrink-swell potential is high at a depth of 1 to 2 feet.
The content of organic matter in the surface layer is
about 2.2 to 3.2 percent. The subsoil has a very low
supply of available phosphorus and potassium. This soil
has fair tilth but tends to puddle if worked when wet.

Most areas are cultivated. In most areas this soil is
managed along with adjacent soils. It is poorly suited to
corn, soybeans, and small grain, mainly because it is
subject to further erosion. It is better suited to hay and
pasture. If row crops are grown, further erosion is a
severe hazard. A system of conservation tillage that
leaves crop residue on the surface, contour farming,
grassed waterways, and a crop rotation that includes
grasses and legumes are needed on this soil and in
areas upslope to minimize soil losses. If terraces are
needed, they should generally be placed on adjacent
soils upslope. If terraces are constructed in areas of the
Adair soil, exposure of the clayey subsoil makes
seedbed preparation more difficult, even if the terrace
channels are topdressed with material from the surface
soil. More fertilizer management practices are needed
on this soil than on the less eroded Adair soils.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. Returning
crop residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is suited to grasses for hay but is poorly
suited to pasture. It is poorly suited to legumes because
of the seasonal high water table. A cover of hay or
pasture is effective in controlling erosion, but the soil
may become droughty in the later part of the growing
season. Therefore, if rainfall is not timely during the
growing season, forage production may be reduced.
Applying conservation practices on adjacent soils
upslope helps to control erosion and also benefits the
production of legume crops for hay and of grasses for
pasture. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices and seedbed preparation should be
on the contour because of the hazard of erosion.

The land capability classification is 1Ve.
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212—Kennebec silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on
flood plains along the major streams. It is occasionally
flooded for brief periods unless it is protected. Most
areas are elongated and range from 10 to 70 acres in
size. The areas may extend for 1 mile or more in
length.

Typically, the surface layer is black, friable silt loam
about 8 inches thick. The subsurface layer is friable silt
loam about 40 inches thick. The upper part is black, the
next part is black and very dark gray, and the lower part
is very dark gray and is mottled. The substratum to a
depth of about 60 inches is very dark grayish brown,
mottled silt loam. In some places the surface layer
contains less organic matter.

Included with this soil in mapping are small areas of
the poorly drained Colo soils at the higher elevations.
These soils contain more clay than the Kennebec soil.
They make up about 5 percent of the unit.

Permeability is moderate in the Kennebec soil, and
surface runoff is slow. A seasonal high water table is at
a depth of 3 to 5 feet. The available water capacity is
very high. The content of organic matter in the surface
layer is about 4 to 6 percent. The subsoil has a low
supply of available phosphorus and a medium supply of
available potassium. This soil has good tilth but tends to
puddle if worked when wet.

Most areas are cuitivated. If it is protected from
flooding, this soil is well suited to corn, soybeans, and
small grain. It is generally farmed along with adjacent
soils that are more poorly suited to row crops. Diverting
runoff water from the soils upslope improves crop
production and helps to prevent siltation. Deferring
tillage during wet periods helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves fertility and increases the rate of
water infiltration. The need for lime in the surface layer
varies, depending on previous liming practices, but lime
is generally needed if it has not been applied in the past
3 to 5 years.

This soil is well suited to pasture and hay. Most
areas that are narrow and are subject to flooding are
used as permanent pasture. Overgrazing or grazing
during wet periods or after flooding has occurred
causes surface compaction and puddling of the soil.
Pasture rotation, timely deferment of grazing, and
restricted use during wet periods help to keep the
pasture in good condition. Also, suitable forage
selection, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland.

The land capability classification is Ilw.
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220—Nodaway silt loam, 0 to 2 percent slopes.
This nearly level, moderately well drained soil is on
flood plains along the major streams and small
tributaries. These areas generally contain the current
stream channel with shallow to deep, old stream
meanders. The soil is occasionally flooded for very brief
or brief periods unless it is protected. Most areas are
elongated and range to several hundred acres in size.
Some areas extend for many miles in length.

Typically, the surface layer is very dark grayish
brown, friable silt loam about 7 inches thick. It has dark
grayish brown strata. The substratum to a depth of
about 60 inches is stratified very dark gray, very dark
grayish brown, dark grayish brown, and grayish brown
silt loam. In some areas the surface layer is loam or
sandy loam.

Included with this soil in mapping are scattered small
areas of soils that have sandy textures. These soils
occur on sandbars and sandy beaches at the higher
elevations along stream channels. They are more
droughty than the Nodaway soil and contain more sand.
They make up about 5 percent of the unit.

Permeability is moderate in the Nodaway soil, and
surface runoff is slow. A seasonal high water table is at
a depth of 3 to 5 feet. The available water capacity is
very high. The content of organic matter in the surface
layer is about 1.5 to 2.5 percent. The subsoil has a
medium supply of available phosphorus and a very low
supply of available potassium. This soil has fair tilth but
tends to puddle if worked when wet.

Most areas are cultivated. If it is protected from
flooding, this soil is well suited to corn, soybeans, and
small grain. It is generally farmed along with adjacent
soils that are more poorly suited to row crops. In some
areas water may pond in old stream meanders. This
ponding can delay fieldwork. Diverting runoff water from
soils upslope improves crop production and helps to
prevent siltation. Deferring tillage during wet periods
helps to prevent surface compaction and improves soil
tilth. Returning crop residue to the soil or regularly
adding other organic material improves fertility and
increases the rate of water infiltration. The need for lime
in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
not been applied in the past 3 to 5 years.

This soil is well suited to grasses for hay and
pasture. It is poorly suited to legumes because of
flooding. Most areas that are narrow and are subject to
flooding are used as permanent pasture. Overgrazing or
grazing during wet periods or after flooding has
occurred causes surface compaction and puddling of
the soil. Pasture rotation, timely deferment of grazing,
and restricted use during wet periods help to keep the
pasture in good condition. Also, suitable forage
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selection, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland.

This soil is moderately well suited to trees, and a few
small areas support native hardwoods. No particular
problems affect the planting of new stands of trees if
proper species are selected and proper management is
applied.

The land capability classification is llw.

222C—Clarinda silty clay loam, 5 to 9 percent
slopes. This moderately sloping, poorly drained soil is
on short convex side slopes in coves and on the lower
narrow ridges near the head of drainageways in the
uplands. Most areas are long and narrow or irregularly
shaped. Individual areas range from 5 to 20 acres in
size.

Typically, the surface layer is black and very dark
gray, friable silty clay loam about 6 inches thick. The
subsurface layer is very dark gray, friable silty clay loam
about 7 inches thick. The subsoil extends to a depth of
about 60 inches. It is dark gray and gray, mottled, firm
and very firm silty clay in the upper part and gray and
light gray, mottled, firm silty clay and clay in the lower
part. In places the surface layer is thinner because of
erosion. In some areas the lower part of the subsoil
contains less clay.

Included with this soil in mapping are small areas of
Clearfield soils in positions upslope near the head of
drainageways. These soils formed in 3 to 5 feet of loess
underlain by a clayey buried soil. Because they are
more permeable than the Clarinda soil, using a tile
drainage system in areas of these soils can generally
improve the timeliness of fieldwork. Included soils make
up 5 to 10 percent of the unit.

Permeability is very slow in the Clarinda soil, and
surface runoff is medium. A seasonal high water table is
at a depth of 1 to 3 feet. The available water capacity is
high. The shrink-swell potential is high at a depth of
about 1 foot. Roots are restricted at a depth of 1 10 3
feet. The content of organic matter in the surface layer
is about 3 to 4 percent. The subsoil generally has a
very low supply of available phosphorus and potassium.
This soil has only fair tilth and tends to puddle if worked
when wet.

Most areas are cultivated. This soil is poorly suited to
corn and soybeans. It is better suited to small grain,
hay, and pasture. If cultivated crops are grown, the
wetness is a very serious limitation and erosion is a
severe hazard. Because the soil is wet and seepy for
long periods, seedbed preparation is difficult. A cover of
grasses helps to control erosion. In row-cropped areas,
erosion can be controlled by a system of conservation
tillage that leaves crop residue on the surface, contour
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farming, grassed waterways, and a crop rotation that
includes grasses and legumes. A combination of these
conservation practices is needed on this soil and in
areas upslope to minimize soil losses. In many areas a
narrow, seepy band occurs on the upper part of the
side slopes. This band warms slowly in the spring and
dries very slowly after rains. Planting is delayed in wet
years. Because of the very slow permeability, tile
drainage is not feasible in areas of the Clarinda soil.
Interceptor tile can be installed on adjacent soils
upslope. If terraces are needed, they should generally
be placed in areas of adjacent soils upslope. If terraces
are constructed in areas of the Clarinda soil, exposure
of the clayey subsoil makes management more difficult,
even if the terrace channels are topdressed with
material from the surface layer. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is suited to grasses for hay but is poorly
suited to pasture. It is poorly suited to legumes because
of the seasonal high water table and poor drainage. A
cover of hay and pasture is effective in controlling
erosion, but management may be difficult because the
soil is wet and seepy during wet periods. Using forage
species that are tolerant of wetness can help to
maintain productivity. Proper placement of tile drains on
adjacent soils above the seep line can also improve the
production of legume crops for hay and of grasses for
pasture. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices, interseeding, and seedbed
preparation should be on the contour because of the
hazard of erosion.

The land capability classification is IVw.

222C2—Clarinda silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
poorly drained soil is on short convex side slopes and
the lower narrow ridges near the head of drainageways
in the uplands. Most areas are long and narrow or
irregularly shaped. Individual areas range from 5 to 20
acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 6 inches thick. Plowing has mixed
some of the dark gray subsoil with the surface layer.
The subsoil extends to a depth of about 60 inches. It is
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dark gray, mottled, firm silty clay in the upper part and
gray and light gray, mottled, firm silty clay and clay in
the lower part. In some areas the lower part of the
subsoil contains less clay.

Included with this soil in mapping are small areas of
Clearfield soils in positions upslope near the head of
drainageways. These soils formed in 3 to 5 feet of loess
underlain by a clayey buried soil. Because they are
more permeable than the Clarinda soil, using a tile
drainage system in areas of these soils can generally
improve the timeliness of fieldwork. Also included in
mapping are areas of severely eroded Clarinda soils.
These areas are ' to "2 acre in size and are on
shoulders. The severely eroded soils have a low
content of organic matter, are more difficult to manage
than the less eroded Clarinda soil, and require more
fertility management. Included soils make up 5 to 10
percent of the unit.

Permeability is very slow in the Clarinda soil, and
surface runoff is medium. A seasonal high water table is
at a depth of 1 to 3 feet. The available water capacity is
high. The shrink-swell potential is high at a depth of
about 1 foot. Roots are restricted at a depth of 1 to 3
feet. The content of organic matter in the surface layer
is about 2.2 to 3.2 percent. The subsoil has a very low
supply of available phosphorus and potassium. This soil
has only fair tilth and tends to puddle if worked when
wet.

Most areas are cultivated. This soil is poorly suited to
corn and soybeans. It is better suited to small grain,
hay, and pasture. If cultivated crops are grown, the
wetness is a very serious limitation and further erosion
is a severe hazard. Because the soil is wet and seepy
for long periods, seedbed preparation is difficult. A
cover of grasses helps to control erosion. In many
areas a narrow, seepy band is on the upper part of the
side slopes. This band commonly remains wet until
midsummer. The soil warms slowly in the spring and
dries very slowly after rains. Planting is delayed in wet
years. Because of the very slow permeability, tile drains
are not feasible in areas of the Clarinda soil. Interceptor
tile can be installed on adjacent soils upslope. In row-
cropped areas, erosion can be controlled by a system
of conservation tillage that leaves crop residue on the
surface, contour farming, grassed waterways, and a
crop rotation that includes grasses and legumes. A
combination of these conservation practices is heeded
on this soil and in areas upslope to minimize soil
losses. If terraces are needed, they should generally be
placed in areas of adjacent soils upslope. If terraces are
constructed in areas of the Clarinda soil, exposure of
the clayey subsoil makes management more difficult,
even if the terrace channels are topdressed with
material from the surface soil. More fertilizer
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management practices are needed on this soil than on
the less eroded Clarinda soils. Deferring tillage during
wet periods helps to prevent surface compaction and
improves soil tilth. Returning crop residue to the soil or
regularly adding other organic material improves fertility.
The need for lime in the surface layer varies, depending
on previous liming practices, but lime is generally
needed if it has not been applied in the past 3 to 5
years.

This soil is suited to grasses for hay but is poorly
suited to pasture. It is poorly suited to legumes because
of the seasonal high water table and poor drainage. A
cover of hay or pasture plants is effective in controlling
erosion, but management may be difficult because the
soil is wet and seepy during wet periods. Using forage
species that are tolerant of wetness can help to
maintain productivity. Proper placement of tile drains on
adjacent soils above the seep line can also benefit the
production of legume crops for hay and of grasses for
pasture. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices, interseeding, and seedbed
preparation should be on the contour because of the
hazard of erosion.

The land capability classification is 1Vw.

222D2—Clarinda silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping,
poorly drained soil is on short convex side slopes in
coves near the head of drainageways in the uplands.
Most areas are narrow and irregularly shaped.
Individual areas range from 5 to 20 acres in size.

Typically, the surface layer is black and very dark
gray, friable silty clay loam about 7 inches thick. The
subsurface layer is very dark gray, friable silty clay loam
about 4 inches thick. The subsoil extends to a depth of
about 60 inches. 1t is dark gray, mottled, friable silty
clay in the upper part; dark gray and gray, mottled, firm
clay in the next part; and gray, mottled, firm clay in the
lower part. In places the surface layer is thinner
because of erosion. In some areas the lower part of the
subsoil contains less clay.

Inciuded with this soil in mapping are small areas of
Clearfield soils in areas upslope near the head of
drainageways. These soils formed in 3 to 5 feet of loess
underlain by a clayey buried soil. Because they are
more permeable than the Clarinda soil, a tile drainage
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system in areas of these soils can generally improve
the timeliness of fieldwork. Also included in mapping
are areas of severely eroded Clarinda soils. These
areas are Y4 to 2 acre in size and are scattered
throughout the map unit. The severely eroded soils
have a low content of organic matter, are more difficult
to manage than the less eroded Clarinda soil, and
require more fertility management. Included soils make
up 5 to 10 percent of the unit.

Permeability is very slow in the Clarinda soil, and
surface runoff is rapid. A seasonal high water table is at
a depth of 1 to 3 feet. The available water capacity is
high. The shrink-swell potential is high at a depth of
about 1 foot. Roots are restricted at a depth of 1 to 3
feet. The content of organic matter in the surface layer
is about 2.2 to 3.2 percent. The subsoil has a very low
supply of available phosphorus and potassium. This soil
has only fair tilth and tends to puddle if worked when
wet.

Most areas are cultivated. This soil is poorly suited to
corn, soybeans, and small grain. It is better suited to
hay and pasture. If row crops are grown, the wetness is
a serious limitation and further erosion is a severe
hazard. Erosion can be controlled by a system of
conservation tillage that leaves crop residue on the
surface, contour farming, grassed waterways, and a
crop rotation that includes grasses and legumes. A
combination of these conservation practices is needed
on this soil and in upslope areas to minimize soil
losses. Because the soil is wet and seepy for long
periods, seedbed preparation is difficult. A cover of
grasses helps to control erosion. If terraces are needed,
they should generally be placed in areas of adjacent
soils upslope. If terraces are constructed in areas of the
Clarinda soil, exposure of the clayey subsoil makes
management more difficult, even if the terrace channels
are topdressed with material from the surface soil. In
many areas a narrow, seepy band occurs on the upper
part of side slopes. This band commonly remains wet
until midsummer. The soil warms slowly in the spring
and dries very slowly after rains. Planting is delayed in
wet years. Because of the very slow permeability, a tile
drainage system is not feasible. Interceptor tile can be
installed on adjacent soils upslope. The need for lime in
the surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is suited to grasses for hay but is poorly
suited to pasture. It is poorly suited to legumes because
of the seasonal high water table and poor drainage. A
cover of hay or pasture plants is effective in controlling
erosion, but management may be difficult because the
soil is wet and seepy during wet periods. Using forage
species that are tolerant of wetness can help to
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maintain productivity. Proper placement of tile drains on
adjacent soils above the seep line can improve the
production of legume crops for hay and of grasses for
pasture. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices, interseeding, and seedbed
preparation should be on the contour because of the
hazard of erosion.

The land capability classification is IVe.

248—Wabash silty clay loam, 0 to 1 percent
slopes. This nearly level, very poorly drained soil is in
the lower areas on flood plains. It is occasionally
flooded for brief or long periods unless it is protected.
Most areas are irregularly shaped and wide. Individual
areas range from 5 to 250 acres in size.

Typically, the surface layer is black, friable silty clay
loam about 8 inches thick. The subsurface layer is
about 12 inches thick. The upper part is black, friable
silty clay loam, and the lower part is black, friable silty
clay. The subsoil extends to a depth of about 60 inches.
It is black and very dark gray, firm silty clay in the upper
part; dark gray and very dark gray, mottled, firm silty
clay in the next part; and dark gray and gray, mottled,
very firm silty clay in the lower part. In places the
surface layer is overlain by about 12 inches of recently
deposited silt loam. In some areas the surface layer is
silty clay. In other areas the subsoil contains less clay.

Included with this soil in mapping are small areas
that are subject to ponding for long periods. These
areas are shallow surface drains that generally do not
have adequate outlets. Establishing crops is difficult in
these areas, and if crops do grow, they generally drown
out in most years. Included areas make up about 5
percent of the unit.

Permeability is very slow in the Wabash soil. Surface
runoff also is very slow. The available water capacity is
moderate. A seasonal high water table is at the surface
to 1 foot below the surface. The shrink-swell potential is
very high. Roots are restricted at a depth of 2 to 4 feet.
The content of organic matter in the surface layer is
about 4 to 6 percent. The subsoil has a medium supply
of available phosphorus and a low supply of available
potassium. This soil has only fair tilth and tends to
puddle if worked when wet.

Most areas are cultivated. If drained and protected
from flooding, this soil is suited to corn, soybeans, and
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small grain. In undrained areas it is better suited to
pasture. A drainage system is needed to reduce
wetness and provide good aeration and a deep root
zone for plants. Tile drains generally work satisfactorily
only if they are closely spaced and if adequate outlets
are available. Surface drains are needed to remove
surface water in some areas. Tilth generally is fair in
the surface layer. Returning crop residue to the soil and
deferring tillage when the soil is wet help to maintain
tilth. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
to 5 years.

This soil is moderately well suited to grasses for hay
but is poorly suited to pasture. It is poorly suited to
legumes because of the seasonal high water table, poor
drainage, and flooding. Using forage species that are
tolerant of wetness can help to maintain productivity.
Drainage is necessary for alfalfa crops. Diversions or
terraces on adjacent soils in the uplands and dikes or
levees along major stream channels may be needed to
protect areas of this soil from flooding. Overgrazing or
grazing when the soil is too wet causes surface
compaction, which restricts root development and
increases ponding. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted
equipment use during wet periods help to keep the
pasture in good condition. Also, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

The land capability classification is Illw.

248+—Wabash silt loam, overwash, 0 to 1 percent
slopes. This nearly level, very poorly drained soil is in
the lower areas on flood plains. It is occasionally
flooded for brief or long periods unless it is protected.
Most areas are irregularly shaped and wide. Individual
areas range from 5 to 250 acres in size.

Typically, the surface layer is recently deposited
alluvium about 13 inches thick. It is stratified dark
grayish brown or grayish brown, friable silt loam. Below
this is about 8 inches of black, friable silty clay loam
and 12 inches of black silty clay. The subsoil extends to
a depth of about 60 inches. It is black and very dark
gray, firm silty clay in the upper part; dark gray and very
dark gray, mottled, firm silty clay in the next part; and
dark gray and gray, mottled, very firm silty clay in the
lower part. In places the surface layer is overlain by
about 12 inches of recently deposited silt loam. In some
areas the surface layer is silty clay. In other areas the
subsoil contains less clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ackmore soils. These
soils are slightly higher on the landscape than the
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Wabash soil and dry out earlier after periods of rainfall.
They make up 5 to 10 percent of the unit.

Permeability is very slow in the Wabash soil. Surface
runoff also is very slow. The available water capacity is
moderate. A seasonal high water table is at the surface
to 1 foot below the surface. The shrink-swell potential is
very high at a depth of 1 to 2 feet. Roots are restricted
at a depth of 2 to 4 feet. The content of organic matter
in the surface layer is about 2 to 4 percent. The subsoil
has a medium supply of available phosphorus and a
low supply of available potassium. This soil has only fair
tilth and tends to puddle if worked when wet.

Most areas are cultivated. If drained and protected
from flooding, this soil is suited to corn, soybeans, and
small grain. In undrained areas it is better suited to
pasture. A drainage system is needed to reduce
wetness and provide good aeration and a deep root
zone for plants. Tile drains generally work satisfactorily
only if they are closely spaced and if adequate outlets
are available. Surface drains are needed to remove
surface water in some areas. Returning crop residue to
the soil and deferring tillage when the soil is wet help to
maintain tilth. The need for lime in the surface layer
varies, depending on previous liming practices, but lime
is generally needed if it has not been applied in the past
3 to 5 years. Herbicide application rates should be
adjusted because of the lower organic matter content in
the surface layer.

This soil is moderately well suited to grasses for hay
but is poorly suited to pasture. It is poorly suited to
legumes because of the seasonal high water table, poor
drainage, and flooding. Using forage species that are
tolerant of wetness can help to maintain productivity.
Drainage is necessary for alfalfa crops. Diversions or
terraces on adjacent soils in the uplands and dikes or
levees along major stream channels may be needed to
protect areas of this soil from flooding. Overgrazing or
grazing when the soil is too wet causes surface
compaction, which restricts root development and
increases ponding. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted
equipment use during wet periods help to keep the
pasture in good condition. Also, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

The land capability classification is Hlw.

269—Humeston silty clay loam, 0 to 2 percent
slopes. This nearly level, poorly drained soil is on flood
plains along the major streams. It is occasionally
flooded for very brief periods unless it is protected.
Most areas are irregularly shaped and range from 10 to
400 acres in size.

Typically, the surface layer is very dark gray, friable



42

silty clay loam about 10 inches thick. The subsurface
layer is very dark gray and dark gray, mottled, friable
silt loam about 14 inches thick. The subsoil extends to a
depth of about 60 inches. It is mottled. The upper part
is dark gray, firm silty clay loam, and the lower part is
very dark gray, firm silty clay. In places the surface
layer is silt loam and contains less organic matter. In
some areas the subsurface layer is darker and contains
more clay. In other areas the subsoil contains less

clay.

Included with this soil in mapping are small areas
that are ponded for long periods. These areas are
shallow surface drains that do not have adequate
outlets. Establishing crops is difficult in these areas, and
if crops do grow, they generally drown out in most
years. Included areas make up 5 to 10 percent of the
unit.

Permeability is very slow in the Humeston soil.
Surface runoff also is very slow. A seasonal high water
table is at the surface to 1 foot below the surface. The
available water capacity is high. The shrink-swell
potential is high at a depth of about 2 feet. Roots are
restricted at a depth of 3 to 4 feet. The content of
organic matter in the surface layer is about 3 to 4
percent. The subsoil has a medium supply of available
phosphorus and a very low supply of available
potassium. This soil has only fair tilth and tends to
puddle if worked when wet. Crusting may occur after
hard rains if the soil is plowed deeply.

Most areas are cultivated. If drained and protected
from flooding, this soil is suited to corn, soybeans, and
small grain. In undrained areas it is better suited to
pasture. Tile drains generally do not perform
satisfactorily because of the restricted permeability and
a lack of available outlets. A surface drainage system
may be needed in addition to the tile drains. In many
areas diverting runoff water from soils upslope improves
crop production on this soil and helps to prevent
siltation. The soil warms slowly in the spring and dries
slowly after rains. In years of heavy rainfall, fieldwork
may be delayed. A ridge-till planting system, in which
the soil is ridged and row crops are planted on the
ridges, helps to overcome wetness and increases soil
temperature. Plowing in the fall improves the timeliness
of fieldwork but increases the susceptibility to soil
blowing. Leaving a rough plowed surface and
alternating plowed and unplowed strips help to control
soil blowing. Chisel plowing, which leaves crop residue
on the surface, also helps to control soil blowing.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. Returning
crop residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
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practices, but lime is generally needed if it has not been
applied in the past 3 or 4 years.

This soil is moderately well suited to grasses for hay.
It is suited to pasture. It is poorly suited to legumes
because of the seasonal high water table, poor
drainage, and flooding. Overgrazing or grazing when
the soil is wet causes surface compaction, which
restricts root development and increases ponding.
Proper stocking rates, pasture rotation, and timely
deferment of grazing during wet periods help to keep
the pasture in good condition. Also, suitable forage
selection, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland.

The land capability classification is Illw.

269+—Humeston silt loam, overwash, 0 to 2
percent slopes. This nearly level, poorly drained soil is
on flood plains along the major streams. It is
occasionally flooded for very brief periods unless it is
protected. Most areas are irregularly shaped and range
from 10 to 100 acres in size.

Typically, the surface layer is stratified dark yellowish
brown and dark gray, friable silt loam about 9 inches
thick. Below this is a buried layer of very dark gray,
friable silty clay loam about 10 inches thick underlying
recent, lighter colored sediments. The subsurface layer
is very dark gray, dark gray, and gray, mottled, friable
silt loam. The subsoil to a depth of about 60 inches is
firm silty clay. It is mottled. The upper part is dark gray
and gray, and the lower part is very dark gray. In some
places the buried layer is darker and contains more
clay. In other places the subsoil contains less clay.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ackmore soils. These
soils are at the slightly higher elevations. They dry out
earlier after rains than the Humeston soil. They make
up 5 to 10 percent of the unit.

Permeability is very slow in the Humeston soil.
Surface runoff also is very slow. A seasonal high water
table is at the surface to 1 foot below the surface. The
available water capacity is high. The shrink-swell
potential is high at a depth of 2 to 3 feet. Roots are
restricted at a depth of 3 to 4 feet. The content of
organic matter in the surface layer is about 1.5 to 2.5
percent. The subsoil has a medium supply of available
phosphorus and a very low supply of available
potassium. This soil has only fair tilth and tends to
puddle if worked when wet.

Most areas are cultivated. If drained and protected
from flooding, this soil is suited to corn, soybeans, and
small grain. In undrained areas it is better suited to
pasture. Tile drains may not perform satisfactorily
because of the restricted permeability and a lack of
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adequate outlets. A surface drainage system may be
needed in addition to the tile drains. In many areas,
diverting runoff water from soils upslope and protecting
the soil from flooding improve crop production and help
to prevent siltation. The soil warms slowly in the spring
and dries slowly after rains. In years of heavy rainfall,
fieldwork may be delayed. A ridge-till planting system,
in which the soil is ridged and row crops are planted on
the ridges, helps to overcome wetness and increases
soil temperature. Plowing in the fall improves the
timeliness of fieldwork but increases the susceptibility to
soil blowing. Leaving a rough plowed surface and
alternating plowed and unplowed strips help to control
soil blowing. Chisel plowing, which leaves crop residue
on the surface, also helps to control soil blowing.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. Returning
crop residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 or 4 years. Herbicide application
rates should be adjusted because of the lower organic
matter content in the surface layer.

This soil is moderately well suited to grasses for hay
and is suited to pasture. It is poorly suited to legumes
because of the seasonal high water table, poor
drainage, and flooding. Overgrazing or grazing when
the soil is wet causes surface compaction, which
restricts root development and increases ponding.
Proper stocking rates, pasture rotation, and timely
deferment of grazing during wet periods help to keep
the pasture in good condition. Also, suitable forage
selection, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland.

The land capability classification is Illw.

273B—OImitz loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on the
lower, slightly concave foot slopes and convex alluvial
fans. It is in areas immediately downslope from
moderately steep or steep soils that formed in glacial
till. Most areas of this soil are long and narrow and
range from 5 to 10 acres in size.

Typically, the surface layer is black, friable loam
about 9 inches thick. The subsurface layer is black and
very dark grayish brown, friable clay loam about 27
inches thick. The subsoil to a depth of about 60 inches
is friable clay loam. The upper part is dark brown, the
next part is brown, and the lower part is dark yellowish
brown.

Included with this soil in mapping are small areas of
the well drained Gara and Shelby soils. These soils are
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upslope from the Olmitz soil and are on the more
sloping side slopes. They formed in glacial till. They
make up 5 to 10 percent of the unit.

Permeability is moderate in the Olmitz soil, and
surface runoff is medium. The available water capacity
is high. The content of organic matter in the surface
layer is about 3 to 4 percent. The subsoil has a very
low supply of available phosphorus and a low supply of
available potassium. This soil has good tilth but tends to
puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. If cultivated
crops are grown, erosion is a hazard. It can be
controlled in cultivated areas by a system of
conservation tillage that leaves crop residue on the
surface, diversion terraces, contour farming, grassed
waterways, and a crop rotation that includes grasses
and legumes. A combination of these conservation
practices is needed on this soil and in areas upslope to
minimize soil loss. Deferring tillage during wet periods
helps to prevent surface compaction and improves soil
tilth. Returning crop residue to the soil or regularly
adding other organic material improves fertility. The
need for lime in the surface layer varies, depending on
previous liming practices, but lime is generally needed if
it has not been applied in the past 3 to 5 years.

This soil is well suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction, which restricts
root development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.
When pasture or hayland is renovated, all cultural
practices and seedbed preparation should be on the
contour because of the hazard of erosion. In some
places terraces and diversions may be needed to
protect critically seeded areas.

The land capability classification is lle.

273C—O0Imitz loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
the lower, slightly concave foot slopes and on convex
alluvial fans. It is in areas immediately downslope from
moderately steep and steep soils that formed in glacial
till and upslope from the broad, flat alluvial flood plains.
Most areas of this soil are long and narrow and range
from 5 to 15 acres in size.

Typically, the surface layer is black, friable loam
about 8 inches thick. The subsurface layer is black and
very dark grayish brown, friable clay loam about 25
inches thick. The subsoil to a depth of about 60 inches
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is friable clay loam. The upper part is dark brown, the
next part is brown, and the lower part is dark yellowish
brown.

Included with this soil in mapping are small areas of
the well drained Gara and Shelby soils. These soils are
upslope from the Olmitz soil and are on the more
sloping side slopes. They formed in glacial till. They
make up 5 to 10 percent of the unit.

Permeability is moderate in the Olmitz soil, and
surface runoff is medium. The available water capacity
is high. The content of organic matter in the surface
layer is about 3 to 4 percent. The subsoil has a very
low supply of available phosphorus and a low supply of
available potassium. This soil has good tilth but tends to
puddle if worked when wet.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain. If cultivated crops are
grown, erosion is a hazard. It can be controlled in
cultivated areas by a system of conservation tillage that
leaves crop residue on the surface, diversion terraces,
contour farming, grassed waterways, and a crop
rotation that includes grasses and legumes. Because
the areas of this soil are relatively small, they are
generally farmed along with adjacent soils that are more
poorly suited to row crops. Therefore, a combination of
conservation practices is needed on this soil and in
areas upslope to minimize soil loss. Deferring tillage
during wet periods helps to prevent surface compaction
and improves soil tilth. Returning crop residue to the
soil or regularly adding other organic material improves
fertility. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices and seedbed
preparation should be on the contour because of the
hazard of erosion. In some places terraces and
diversions may be needed to protect critically seeded
areas.

The land capability classification is llle.

286B—Colo-Judson-Nodaway complex, 0 to 5
percent slopes. This nearly level and gently sloping
complex is in narrow drainageways in the uplands. The
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poorly drained Colo soil is in the lower positions on the
landscape. The moderately well drained Judson soil is
in the higher landscape positions, near upland side
slopes. The moderately well drained Nodaway soil is in
the lower landscape positions, near upland
drainageways. The Nodaway soil is occasionally
flooded for very brief or brief periods unless it is
protected. Most areas of this map unit are long and
narrow and range from 5 to 75 acres in size. They are
about 45 percent Colo soil, 30 percent Judson soil, and
25 percent Nodaway soil. The three soils occur as
areas so intricately mixed or so small that mapping
them separately is impractical.

Typically, the surface layer of the Colo soil is black
silty clay loam about 8 inches thick. The subsurface
layer also is black silty clay loam. It is about 23 inches
thick. Below this is a transitional layer of very dark gray,
firm silty clay loam about 12 inches thick. The
substratum to depth of about 60 inches is very dark
gray and very dark grayish brown silty clay loam. In
places the substratum is silty clay. In some areas the
surface layer is overlain by recently deposited silt loam.

Typically, the surface layer of the Judson soil is
black, friable silty clay loam about 8 inches thick. The
subsurface layer is black, very dark brown, and very
dark grayish brown silty clay loam about 25 inches
thick. The subsoil to a depth of about 60 inches is dark
brown and brown, mottled, friable silty clay loam. In
places the soil is silt loam throughout and is dark to a
greater depth.

Typically, the surface layer of the Nodaway soil is
very dark grayish brown, friable silt loam about 7 inches
thick. It has dark grayish brown strata. The substratum
to a depth of about 60 inches is stratified very dark
grayish brown, grayish brown, and dark grayish brown
silt loam.

Permeability is moderate in the Colo, Judson, and
Nodaway soils. Surface runoff is medium on the Colo
and Judson soils and slow on the Nodaway soil. The
available water capacity is high in the Colo and
Nodaway soils and very high in the Judson soil. The
Colo soil has a seasonal high water table at a depth of
1 to 3 feet. The Nodaway soil has a seasonal high
water table at a depth of 3 to 5 feet. The content of
organic matter in the surface layer is about 5 to 7
percent in the Colo soil, 3.5 to 4.5 percent in the
Judson soil, and 1.5 to 2.5 percent in the Nodaway soil.
The supply of available phosphorus and potassium is
medium in the subsoil of the Colo and Nodaway soils.
The subsoil of the Judson soil has a low supply of
available phosphorus and a very low supply of available
potassium. The Colo and Nodaway soils have fair tilth,
and the Judson soil has good tilth. All three soils tend
to puddle if worked when wet.
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Most areas are managed along with adjacent soils as
cropland, pasture, or hayland. If these soils are drained
and protected from runoff water, they are moderately
well suited to corn, soybeans, and small grain. Many
areas are dissected by waterways that cannot be
crossed by machinery. Areas near small streams are
subject to short periods of flooding. Returning crop
residue to the soils or regularly adding other organic
material and deferring tillage when the soils are wet
help to maintain tilth, improve fertility, help to prevent
surface crusting, and increase the rate of water
infiltration.

These soils are well suited to grasses for hay and
pasture. The Colo and Nodaway soils are poorly suited
to legumes because of flooding, the seasonal high
water table, and poor drainage. Overgrazing or grazing
when the soils are too wet and during periods of
flooding causes surface compaction, which restricts root
development, increases puddling, and increases the
runoff rate. Proper stocking rates, pasture rotation, and
timely deferment of grazing during wet periods help to
keep the pasture in good condition. Also, suitable
forage selection, fertility maintenance, weed control,
and timely applications of lime improve the productivity
of pasture or hayland. When pasture or hayland is
renovated, all cultural practices and seedbed
preparation should be on the contour because of the
hazard of erosion. In some places terraces and
diversions may be needed to protect critically seeded
areas. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
generally needed if it has not been applied in the past 3
to 5 years.

The land capability classification is lw.

368—Macksburg silty clay loam, 0 to 2 percent
slopes. This nearly level, somewhat poorly drained soil
is on wide upland divides. Most areas are rounded and
range from 60 to several hundred acres in size.

Typically, the surface layer is black, friable silty clay
loam about 6 inches thick. The subsurface layer is black
and very dark grayish brown, friable silty clay loam
about 15 inches thick. The subsoil to a depth of about
60 inches is dark grayish brown, grayish brown, and
light brownish gray, friable, mottled silty clay loam.

Included with this soil in mapping are small areas of
very poorly drained soils. These soils are in slightly
depressional areas upslope from the Macksburg soil.
They have a gray subsurface layer. They are subject to
ponding for short periods and are more difficult to drain
than the Macksburg soil. A surface drainage system is
needed in areas of these soils. Included soils make up
about 5 percent of the unit.

Permeability is moderately slow in the Macksburg
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soil, and surface runoff is slow. The available water
capacity is very high. A seasonal high water table is at
a depth of 2 to 4 feet. The shrink-swell potential is high
at a depth of 2 to 3 feet. The content of organic matiter
in the surface layer is about 4.5 to 5.5 percent. The
subsoil has a medium supply of available phosphorus
and a low supply of available potassium. This soil has
good tilth but tends to puddle if worked when wet.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain. A tile drainage system
improves the timeliness of fieldwork in years when
rainfall is above normal. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and helps to maintain good tilth. The need for
lime in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
not been applied in the past 3 to 5 years.

This soil is well suited to hay and pasture. If the soil
is used for pasture, overgrazing or grazing during wet
periods causes surface compaction and reduces the
rate of water infiltration. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture in good
condition.

The land capability classification is I.

368B—Macksburg silty clay loam, 2 to 5 percent
slopes. This gently sloping, somewhat poorly drained
soil is on convex ridgetops and short convex side
slopes in the uplands. Most areas are irregularly
shaped or long and narrow. Individual areas range from
5 to 160 acres in size. They may extend for several
miles in length.

Typically, the surface layer is black, friable silty clay
loam about 7 inches thick. The subsurface layer is very
dark gray and very dark grayish brown, friable silty clay
loam about 11 inches thick. The subsoil extends to a
depth of about 60 inches. The upper part is dark
grayish brown, firm silty clay loam; the next part is
grayish brown, mottled, firm silty clay loam; and the
lower part is light brownish gray and grayish brown,
mottled, friable silty clay loam. In places the subsoil has
mottles below a depth of 24 inches. In some areas the
upper part of the subsoil is dominantly dark grayish
brown.

Included with this soil in mapping are small areas of
the poorly drained Clearfield soils. These soils have a
grayer subsoil than the Macksburg soil and are
underlain by a gray, clayey paleosol. They are
seasonally wet and occur near the head of
drainageways. They make up about 5 percent of the
unit.

Permeability is moderately slow in the Macksburg
soil, and surface runoff is medium. The available water
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capacity is very high. A seasonal high water table is at
a depth of 2 to 4 feet. The shrink-swell potential is high
at a depth of 2 to 3 feet. The content of organic matter
in the surface layer is about 4.5 to 5.5 percent. The
subsoil has a medium supply of available phosphorus
and a low supply of available potassium. This soil has
good tilth but tends to puddle if worked when wet.

Most areas are cultivated. This soil is well suited to
corn, soybeans, and small grain. If cultivated crops are
grown, erosion is a hazard in the more sloping areas.
Row crops can be grown in most years if erosion is
controlled. A system of conservation tillage that leaves
crop residue on the surface, contour farming, contour
stripcropping, and terraces help to prevent excessive
soil loss. Using terraces in combination with a system of
tile drainage can improve the timeliness of fieldwork in
years when rainfall is above normal and can help to
control erosion. Grassed waterways help to prevent
gully erosion. Because of the restricted permeability,
this soil tends to warm slowly in the spring and to dry
slowly after rains. Deferring tillage during wet periods
helps to prevent surface compaction and improves soil
tilth. Returning crop residue to the soil or regularly
adding other organic material improves fertility and
increases the rate of water infiltration. The need for lime
in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
not been applied in the past 3 to 5 years.

This soil is well suited to hay and moderately well
suited to pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction, which restricts
root development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.
When pasture or hayland is renovated, any seedbed
preparation and interseeding should be on the contour
because of the hazard of erosion.

The land capability classification is lle.

369—Winterset silty clay loam, 0 to 2 percent
slopes. This nearly level, poorly drained soil is on broad
upland divides. Most areas are irregularly shaped and
range from 5 to 60 acres in size.

Typically, the surface layer is black, friable silty clay
loam about 7 inches thick. The subsurface layer also is
black, friable silty clay loam. It is about 10 inches thick.
The subsoil is about 38 inches thick. The upper part is
dark grayish brown, mottled, friable silty clay loam; the
next part is dark grayish brown and grayish brown,
mottled, firm silty clay; and the lower part is grayish
brown and light brownish gray, mottled silty clay loam.
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The substratum to a depth of about 60 inches is grayish
brown silty clay loam. In some areas the subsurface
layer is dark gray, friable silt loam.

Included with this soil in mapping are small
depressional areas of very poorly drained soils. These
soils have a gray subsurface layer. They are seasonally
wet and may be subject to ponding for short periods.
They are more difficult to drain than the Winterset soil.
They make up about 5 to 10 percent of the unit.

Permeability is moderately slow in the Winterset soil,
and surface runoff is slow. The available water capacity
is high. A seasonal high water table is at a depth of 1 to
2 feet. The shrink-swell potential is high at a depth of 1
to 2 feet. The content of organic matter in the surface
layer is about 5 to 6 percent. The subsoil has a medium
supply of available phosphorus and a low supply of
available potassium. This soil has only fair tilth and
tends to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. A tile
drainage system improves the timeliness of fieldwork in
years when rainfall is above normal. Fieldwork is
usually delayed because the soil warms slowly in the
spring and dries out slowly after periods of heavy
rainfall. A ridge-till planting system, in which the soil is
ridged and row crops are planted on the ridges, helps to
overcome the wetness and increases soil temperature.
Such a system should be arranged so that water will
not remain on the soil. Plowing in the fall improves the
timeliness of fieldwork but increases the susceptibility to
soil blowing. Leaving a rough plowed surface and
alternating plowed and unplowed strips help to control
soil blowing. Chisel plowing in areas where crop residue
has been left on the surface also helps to control soil
blowing. Deferring tillage during wet periods helps to
prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and helps to
maintain good tilth. The need for lime in the surface
layer varies, depending on previous liming practices,
but lime is generally needed if it has not been applied in
the past 3 to 5 years.

This soil is well suited to grasses for hay. It is suited
to pasture. It is poorly suited to legumes because of the
seasonal high water table and poor drainage.
Overgrazing or grazing when the soil is wet causes
surface compaction, which restricts root development
and increases ponding. Proper stocking rates, pasture
rotation, and timely deferment of grazing during wet
periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

The land capability classification is llw.
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370B—Sharpsburg silty clay loam, 2 to 5 percent
slopes. This gently sloping, moderately well drained soil
is on convex ridgetops and short convex side slopes in
the uplands. Most areas are long and narrow or
irregularly shaped and may extend as much as 1'%
miles in length. Individual areas range from 5 to 80
acres in size.

Typically, the surface layer is black, friable silty clay
loam about 8 inches thick. The subsurface layer is very
dark brown, friable silty clay loam about 9 inches thick.
The subsail is firm silty clay loam about 29 inches thick.
The upper part is brown, the next part is brown and
mottled, and the lower part is yellowish brown and
mottled. The substratum to a depth of about 60 inches
is mottled grayish brown, yellowish brown, strong
brown, and brown silty clay loam. In some places the
soil is grayish brown and mottled above a depth of 24
inches.

Permeability is moderately slow, and surface runoff is
medium. The available water capacity is high. The
content of organic matter in the surface layer is about 3
to 4 percent. The subsoil generally has a medium
supply of available phosphorus and a low supply of
available potassium. This soil has good tilth but tends to
puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. Erosion is a
hazard in cultivated areas. It can be controlled by a
system of conservation tillage that leaves crop residue
on the surface, contour farming, terraces, a crop
rotation that includes grasses and legumes, and
stripcropping on the contour or by a combination of
these measures. Grassed waterways help to prevent
gully erosion. Deferring tillage during wet periods helps
to prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and increases
the rate of water infiltration. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is well suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
is too wet causes surface compaction, which restricts
root development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.
When pasture or hayland is renovated, all cultural
practices, seedbed preparation, and interseeding should
be on the contour because of the hazard of erosion. In
some places terraces and diversions may be needed
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to protect critically seeded areas.
The land capability classification is lle.

370C—Sharpsburg silty clay loam, 5 to 9 percent
slopes. This moderately sloping, moderately well
drained soil is on the slightly lower narrow ridges and
short convex side slopes in the uplands. Most areas are
long and narrow or irregularly shaped. Individual areas
range from 5 to 50 acres in size.

Typically, the surface layer is black, friable silty clay
loam about 7 inches thick. The subsurface layer is very
dark grayish brown, friable silty clay loam about 4
inches thick. The subsoil is silty clay loam about 28
inches thick. The upper part is brown and firm; the next
part is brown, firm, and mottled; and the lower part is
yellowish brown, friable, and mottled. The substratum to
a depth of about 60 inches is mottled grayish brown,
yellowish brown, strong brown, and brown silty clay
loam. In places the surface layer is thinner because of
erosion. In some areas the soil is grayish brown and
mottled at a depth as shallow as 24 inches.

Permeability is moderately slow, and surface runoff is
medium. The available water capacity is high. The
content of organic matter in the surface layer is about 3
to 4 percent. The subsoil generally has a medium
supply of available phosphorus and a low supply of
available potassium. This soil has good tilth but tends to
puddle if worked when wet.

Most areas are used for row crops. This soil is suited
to corn, soybeans, and small grain. When cultivated
crops are grown, erosion is a hazard. It can be
controlled by contour farming, contour stripcropping,
terraces, a system of conservation tillage that leaves
crop residue on the surface, and crop rotations that
include meadow crops. Deferring tillage during wet
periods helps to prevent surface compaction and
improves soil tilth. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and increases the rate of water infiltration. The need for
lime in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
not been applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
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because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is Ille.

370C2—Sharpsburg silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
moderately well drained soil is on the slightly lower
narrow ridges and short convex side slopes in the
uplands. Most areas are long and narrow or irregularly
shaped. Individual areas range from 5 to 15 acres in
size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 7 inches thick.
Plowing has mixed some of the brown subsoil with the
surface layer. The subsoil is silty clay loam about 33
inches thick. The upper part is brown and is friable and
firm; the next part is brown, firm, and mottled; and the
lower part is yellowish brown, friable, and mottled. The
substratum to a depth of about 60 inches is mottled
grayish brown, yellowish brown, strong brown, and
brown silty clay loam. In some areas the soil is grayish
brown and mottled above a depth of 24 inches.

Included with this soil in mapping are small areas of
severely eroded Sharpsburg soils. These areas are V4
to V2 acre in size and are scattered throughout the map
unit. The severely eroded soils have a low content of
organic matter, are more difficult to manage than the
major Sharpsburg soil, and require additional fertility
management practices. They make up about 5 percent
of the unit.

Permeability is moderately slow in the Sharpsburg
soil, and surface runoff is medium. The available water
capacity is high. The content of organic matter in the
surface layer is about 2.7 to 3.7 percent. The subsoil
generally has a medium supply of available phosphorus
and a low supply of available potassium. This soil has
fair tilth but tends to puddle if worked when wet.

Most areas are cultivated. This soil is suited to corn,
soybeans, and small grain. When cultivated crops are
grown, further erosion is a hazard. It can be controlled
by a system of conservation tillage that leaves crop
residue on the surface, contour farming, terraces, a
crop rotation that includes grasses and legumes, and
contour stripcropping or by a combination of these
measures. Deferring tillage during wet periods helps to
prevent surface compaction and improves soil tilth.
More fertilizer management practices are needed on
this soil than on the less eroded Sharpsburg soils.
Returning crop residue to the soil or regularly adding
other organic material improves fertility and tilth, helps
to control erosion, and increases the rate of water
infiltration. The need for lime in the surface layer varies,
depending on previous liming practices, but lime is
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generally needed if it has not been applied in the past 3
to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

370D—Sharpsburg silty clay loam, 9 to 14 percent
slopes. This strongly sloping, moderately well drained
soil is on convex side slopes in the uplands. Most areas
are long and narrow and range from 5 to 15 acres in
size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 7 inches thick. The subsurface
layer is very dark grayish brown, friable silty clay loam
about 3 inches thick. The subsoil is firm silty clay loam
about 37 inches thick. The upper part is brown, the next
part is brown and mottled, and the lower part is
yellowish brown and mottled. The substratum to a depth
of about 60 inches is mottled grayish brown, yellowish
brown, strong brown, and brown silty clay loam. In
places the surface layer is thinner. In some areas the
soil is grayish brown and mottled at a depth as shallow
as 24 inches. ’

Permeability is moderately slow, and surface runoff is
rapid. The available water capacity is high. The content
of organic matter in the surface layer is about 3 to 4
percent. The subsoil generally has a medium supply of
available phosphorus and a low supply of available
potassium. This soil has good tilth but tends to puddle if
worked when wet.

Most areas are used for row crops. This soil is suited
to corn, soybeans, and small grain. If cultivated crops
are grown, erosion is a hazard. It can be controlled by
contour farming, terraces, a system of conservation
tillage that leaves crop residue on the surface, contour
stripcropping, and crop rotations that include meadow
crops. Because the areas of this soil are relatively
small, they are generally farmed along with adjacent
soils that are more poorly suited to row crops. Applying
a combination of conservation practices on this soil and
in upslope areas can minimize soil losses. Deferring
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tillage during wet periods helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves soil fertility and increases the rate of
water infiltration. The need for lime in the surface layer
varies, depending on previous liming practices, but lime
is generally needed if it has not been applied in the past
3 1o 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

370D2—Sharpsburg silty clay loam, 9 to 14
percent slopes, moderately eroded. This strongly
sloping, moderately well drained soil is on convex side
slopes in the uplands. Most areas are long and narrow
and range from 5 to 15 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 7 inches thick.
Plowing has mixed some of the brown subsoil with the
surface layer. The subsoil is silty clay loam about 33
inches thick. The upper part is brown and is friable and
firm; the next part is brown, mottled, and firm; and the
lower part is yellowish brown, mottled, and friable. The
substratum to a depth of about 60 inches is mottled
grayish brown, yellowish brown, strong brown, and
brown silty clay loam. In some areas the soil is grayish
brown and mottled above a depth of 24 inches.

Included with this soil in mapping are small areas of
severely eroded Sharpsburg soils. These areas are V4
to 1% acre in size and are scattered throughout the map
unit. The severely eroded soils have a low content of
organic matter, cannot be easily managed, and require
additional fertility management practices. They make up
about 5 percent of the unit.

Permeability is moderately slow in the Sharpsburg
soil, and surface runoff is rapid. The available water
capacity is high. The content of organic matter in the
surface layer is about 2.5 to 3.5 percent. The subsoil
generally has a medium supply of available phosphorus
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and a low supply of available potassium. This soil has
fair tilth but tends to puddle if worked when wet.

Most areas are used for row crops. This soil is suited
to corn, soybeans, and small grain. If cultivated crops
are grown, erosion is a hazard. It can be controlled by
contour farming, terraces, a system of conservation
tillage that leaves crop residue on the surface, contour
stripcropping, and crop rotations that include meadow
crops. Because the areas of this soil are relatively
small, they are generally farmed along with adjacent
soils that are more poorly suited to row crops. Applying
a combination of conservation practices on this soil and
in upslope areas can minimize soil losses. Deferring
tillage during wet periods helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves soil fertility and increases the rate of
water infiltration. The need for lime in the surface layer
varies, depending on previous liming practices, but lime
is generally needed if it has not been applied in the past
3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

423C2—Bucknell silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
somewhat poorly drained soil is on short convex side
slopes near the upper end of drainageways and on the
lower narrow ridges in the uplands. Most areas are
irregularly shaped and range from 4 to 25 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 6 inches thick.
Plowing has mixed some of the grayish brown subsoil
with the surface layer. The subsoil is about 38 inches
thick. The upper part is mottied grayish brown and
brown, friable clay loam; the next part is mottled grayish
brown and light brownish gray, firm clay; and the lower
part is mottled light brownish gray, yellowish brown, and
grayish brown, firm clay loam. The substratum to a
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depth of about 60 inches is mottled light brownish gray,
yellowish brown, grayish brown, and light olive brown
clay loam.

Included with this soil in mapping are small areas of
poorly drained soils that formed in a gray, clayey
paleosol. These soils are in the higher positions on the
landscape. They are more difficult to manage than the
Bucknell soil. Also included are areas of severely
eroded Bucknell soils. These areas are ' to V2 acre in
size and are scattered throughout the map unit. The
severely eroded soils have a low content of organic
matter and have clay mixed in the plow layer. They
require additional fertility management practices.
Included soils make up 5 to 10 percent of the unit.

Permeability is slow in the Bucknell soil, and surface
runoff is medium. A seasonal high water table is at a
depth of 1 to 3 feet. The available water capacity is
high. The shrink-swell potential is high at a depth of 1
to 2 feet. The content of organic matter in the surface
layer is about 2 to 3 percent. The subsoil generally has
a very low supply of available phosphorus and
potassium. This soil has only fair tilth and tends to
puddle if worked when wet and to crust after hard rains.
Seedling development is retarded if crusting occurs
prior to emergence.

Most areas are cultivated. This soil is suited to corn
and soybeans, but it is better suited to small grain. If
row crops are grown, further erosion is a severe hazard.
It can be controlled by a system of conservation tillage
that leaves crop residue on the surface, contour
farming, grassed waterways, and a crop rotation that
includes grasses and legumes. Applying a combination
of conservation practices on this soil and in upslope
areas can minimize soil losses. If terraces are needed,
they should generally be placed in areas of adjacent
soils upslope. If terraces are constructed in areas of the
Bucknell soil, exposure of the clayey subsoil makes
seedbed preparation more difficult, even if the terrace
channels are topdressed with material from the surface
soil. More fertilizer management practices are needed
on this soil than on the less eroded Bucknell soils.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. Returning
crop residue to the soil or regularly adding other organic
material improves fertility and helps to prevent crusting.
The need for lime in the surface layer varies, depending
on previous liming practices, but lime is generally
needed if it has not been applied in the past 3to 5
years.

This soil is moderately well suited to grasses for hay
but is poorly suited to pasture. It is poorly suited to
legumes because of the seasonal high water table. A
cover of hay or pasture plants is effective in controlling
erosion, but management may be difficult because the
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soil is wet and seepy during wet periods. Using forage
species that are tolerant of wetness can help to
maintain productivity. Proper placement of tile drains on
adjacent soils above the seep line can improve the
production of legume crops for hay and of grasses for
pasture. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed and brush control, and
timely applications of lime improve the productivity of
pasture or hayland. When pasture or hayland is
renovated, all cultural practices, interseeding, and
seedbed preparation should be on the contour because
of the hazard of erosion.

This soil is suited to trees, and a few small areas
support native hardwoods. No particular problems affect
the planting of new stands of trees if proper species are
selected and proper management is applied. Using
silvicultural practices that do not leave the individual
trees widely spaced reduces the windthrow hazard.

The land capability classification is llle.

423D2—Bucknell silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping,
somewhat poorly drained soil is on short convex side
slopes near the upper ends of drainageways in the
uplands. Most areas are irregularly shaped and range
from 5 to 25 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 5 inches thick.
Plowing has mixed some of the dark grayish brown
subsoil with the surface layer. The subsoil is about 33
inches thick. The upper part is dark grayish brown,
mottled, friable clay loam; the next part is dark grayish
brown and grayish brown, mottled, firm clay; and the
lower part is olive gray, mottled, firm clay. The
substratum to a depth of about 60 inches is light olive
gray, mottled clay loam.

Included with this soil in mapping are small areas of
poorly drained soils that formed in a gray, clayey
paleosol. These soils are higher on the landscape than
the Bucknell soil and are more difficult to manage. Also
included are areas of severely eroded Bucknell soils.
These areas are s to 2 acre in size and are scattered
throughout the map unit. The severely eroded soils
have a low content of organic matter and have clay
mixed in the plow layer. They require additional fertility
management practices. Included soils make up 5 to 10
percent of the unit.

Permeability is slow in the Bucknell soil. Surface
runoff is rapid. A seasonal high water table is at a depth
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of 1 to 3 feet. The available water capacity is high. The
shrink-swell potential also is high at a depth of 1 to 2
feet. The content of organic matter in the surface layer
is about 0.5 to 1.5 percent. The subsoil generally has a
very low supply of available phosphorus and potassium.
This soil has only fair tilth and tends to puddle if worked
when wet and to crust after hard rains. Seedling
development is retarded if crusting occurs prior to
emergence.

Most areas are cultivated. This soil is poorly suited to
intensive row cropping. It is better suited to small grain,
hay, and pasture. If row crops are grown, further
erosion is a severe hazard. A system of conservation
tillage that leaves crop residue on the surface, contour
farming, grassed waterways, and a crop rotation that
includes grasses and legumes are needed on this soil
and in areas upslope to minimize soil losses. If terraces
are needed, they should generally be placed in areas of
adjacent soils upslope. If terraces are constructed in
areas of the Bucknell soil, exposure of the clayey
subsoil makes seedbed preparation more difficult, even
if the terrace channels are topdressed with material
from the surface soil. More fertilizer management
practices are needed on this soil than on the less
eroded Bucknell soils. Deferring tillage during wet
periods helps to prevent surface compaction and
improves soil tilth. Returning crop residue to the soil or
regularly adding other organic material improves fertility
and helps to prevent crusting. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is suited to grasses for hay but is poorly
suited to pasture. It is poorly suited to legumes because
of the seasonal high water table. A cover of hay or
pasture is effective in controlling erosion, but
management may be difficult because the soil is wet
and seepy during wet periods. Using forage species
that are tolerant of wetness can help to maintain
productivity. Proper placement of tile drains in areas of
adjacent soils above the seep line also benefits the
production of legume crops for hay and of grasses for
pasture. Overgrazing or grazing when the soil is wet
causes surface compaction, which restricts root
development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed and brush control, and
timely applications of lime improve the productivity of
pasture or hayland. When pasture or hayland is
renovated, all cultural practices, interseeding, and
seedbed preparation should be on the contour because
of the hazard of erosion.
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This sail is suited to trees, and a few small areas
support native hardwoods. No particular problems affect
the planting of new stands of trees if proper species are
selected and proper management is applied. Using
silvicultural practices that do not leave the individual
trees widely spaced reduces the windthrow hazard.

The land capability classification is IVe.

428B—Ely silty clay loam, 2 to 5 percent slopes.
This gently sloping, somewhat poorly drained soil is on
the lower, slightly concave foot slopes and alluvial fans.
It is in areas immediately downslope from the soils on
moderately sloping side slopes that formed in loess and
upslope from the broad, flat flood plains. Most areas of
this soil are long and narrow and range from 4 to 10
acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 8 inches thick. The subsurface
layer is very dark gray and very dark grayish brown,
friable silty clay loam about 19 inches thick. The subsoil
is friable silty clay loam about 27 inches thick. It is
mottled. The upper part is very dark grayish brown, the
next part is dark brown, and the lower part is brown.
The substratum to a depth of about 60 inches is mottled
yellowish brown and grayish brown silty clay loam.

Included with this soil in mapping are small areas of
the poorly drained Colo soils in landscape positions
downslope, near the main drainageways. These soils
are subject to more seasonal wetness than the Ely soil.
They make up 5 to 15 percent of the unit.

Permeability is moderate in the Ely soil, and surface
runoff is medium. A seasonal high water table is at a
depth of 2 to 4 feet. The available water capacity is very
high. The content of organic matter in the surface layer
is about 5 to 6 percent. The subsoil generally has a low
supply of available phosphorus and potassium. This soil
has good tilth but tends to puddle if worked when wet.

Most areas are cultivated. This soil is moderately well
suited to corn, soybeans, and small grain. A tile
drainage system may be needed to reduce wetness
during spring months. Because the soil is subject to
erosion, placing diversion terraces in areas upslope
helps to control erosion by diverting runoff water. In
many areas, diverting runoff water improves crop
production and reduces siltation on this soil. Erosion
also can be controlled in cultivated areas by a system
of conservation tillage that leaves crop residue on the
surface, contour farming, grassed waterways, and a
crop rotation that includes grasses and legumes. The
need for lime in the surface layer varies, depending on
previous liming practices, but lime is generally needed if
it has not been applied in the past 3 to 5 years.

This soil is well suited to grasses and legumes for
hay and pasture. Overgrazing or grazing when the soil
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is too wet causes surface compaction, which restricts
root development and increases the runoff rate. Proper
stocking rates, pasture rotation, and timely deferment of
grazing during wet periods help to keep the pasture in
good condition. Also, suitable forage selection, fertility
maintenance, weed control, and timely applications of
lime improve the productivity of pasture or hayland.
The land capability classification is lle.

430—Ackmore silt loam, 0 to 2 percent slopes.
This nearly level, somewhat poorly drained soil is on
flood plains and alluvial fans. It is occasionally flooded
for very brief or brief periods unless it is protected. Most
areas are elongated and range from 10 to 80 acres in
size.

Typically, the surface layer is very dark grayish
brown, friable silt loam about 8 inches thick. The
substratum is stratified very dark gray and grayish
brown, mottled silt loam about 22 inches thick. Below
this to a depth of about 60 inches is a buried surface
layer of black, friable or firm silty clay loam. In places
the surface layer is loam. In some areas the buried
surface layer is below a depth of 40 inches.

Included with this soil in mapping are small areas of
the poorly drained Humeston and very poorly drained
Wabash soils. These soils are in the lower areas on
flood plains and are subject to more seasonal wetness
than the Ackmore soil. They make up 5 to 10 percent of
the unit.

Permeability is moderate in the Ackmore soil, and
surface runoff is slow. A seasonal high water table is at
a depth of 1 to 3 feet. The available water capacity is
very high. The shrink-swell potential is high at a depth
of 2 to 3 feet. The content of organic matter in the
surface layer is about 1 to 3 percent. The subsaoil
generally has a low supply of available phosphorus and
a very low supply of available potassium. This soil has
fair tilth but tends to puddle if worked when wet.

Most areas are cultivated. If drained and protected
from flooding, this soil is moderately well suited to corn,
soybeans, and small grain. In undrained areas it is
better suited to pasture. Tile drains generally do not
function satisfactorily unless the silty alluvial material is
thick enough that the tile can be placed on top of the
buried soil and uniess adequate outlets are available.
Tile drains in the buried soil generally do not function
satisfactorily because of the restricted permeability.
Open ditches and a surface drainage system should be
used. In many areas, diverting runoff water from soils
upslope can improve crop production and reduce
siltation on this soil. The soil warms slowly in the spring
and dries slowly after rains. In years of heavy rainfall,
fieldwork may be delayed. A ridge-till planting system,
in which the soil is ridged and row crops are planted on
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the ridges, helps to overcome wetness and increases
soil temperature. Plowing in the fall improves the
timeliness of fieldwork but increases the susceptibility to
soil blowing. Leaving a rough plowed surface and
alternating plowed and unplowed strips help to control
soil blowing. Chisel plowing, which leaves crop residue
on the surface, also helps to control soil blowing.
Deferring tillage during wet periods helps to prevent
surface compaction and improves soil tilth. Returning
crop residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is well suited to grasses for hay or pasture.
It is poorly suited to legumes because of the seasonal
high water table and flooding. Most areas that are
narrow and subject to flooding are used as permanent
pasture. Overgrazing or grazing during wet periods or
after flooding has occurred causes surface compaction
and puddling of the soil. Pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland.

This soil is moderately well suited to trees, and a few
small areas support native hardwoods. No particular
problems affect the planting of new stands of trees if
proper species are selected and proper management is
applied.

The land capability classification is llw.

452C—Lineville silt loam, 5 to 9 percent slopes.
This moderately sloping, moderately well drained soil is
on the slightly lower, narrow convex ridges in the
uplands. Most areas are long and narrow and range
from 3 to 10 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silt loam about 7 inches thick. The
subsurface layer is dark grayish brown, friable silt loam
about 4 inches thick. The subsoil extends to a depth of
about 60 inches. The upper part is brown, friable or firm
silty clay loam; the next part is brown, mottled, firm silt
loam; and the lower part is brown, firm clay. In places
the surface solil is thicker and darker.

Included with this soil in mapping are small areas of
Armstrong and Ladoga soils. Armstrong soils are
downslope from the Lineville soil and are on narrow
ridges and side slopes. They formed in weathered
glacial till and contain more clay than the Lineville soil.
Ladoga soils are upslope from the Lineville soil and are
on the broader ridges. They formed in loess. They are
more fertile than the Lineville soil and contain less
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sand. Included soils make up 5 to 15 percent of the
unit.

Permeability is slow in the Lineville soil. Surface
runoff is medium. A seasonal high water table is at a
depth of 1 to 3 feet. The available water capacity is
high. The shrink-swell potential is high at a depth of 3
to 4 feet. The content of organic matter in the surface
layer is about 2.5 to 3.5 percent. The subsoil generally
has a very low supply of available phosphorus and
potassium. This soil has only fair tilth and tends to
puddle if worked when wet and to crust after hard rains.
Seedling development is retarded if crusting occurs
prior to emergence.

Most areas are used for hay and pasture. This soil is
suited to corn and soybeans. It is better suited to small
grain. If cultivated crops are grown, erosion is a severe
hazard. It can be controlled in intensively row-cropped
areas by a system of conservation tillage that leaves
crop residue on the surface, terraces, contour farming,
grassed waterways, contour stripcropping, and a crop
rotation that includes grasses and legumes. Because
areas of this soil are relatively small, they are generally
managed along with adjacent soils. Therefore, applying
a combination of conservation practices in areas of this
soil and in areas upslope helps to minimize soil losses.
If terraces are constructed on this soil, the clayey
subsoil, which is low in fertility, may be exposed in
places at a depth of 2 to 3 feet. Topdressing with
topsoil material can help to establish seedings in these
areas. Deferring tillage during wet periods helps to
prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves soil fertility, minimizes
crusting, and increases the rate of water infiltration. The
need for lime in the surface layer varies, depending on
previous liming practices, but lime is generally needed if
it has not been applied in the past 3 or 4 years.

This soil is moderately well suited to grasses for hay
and is well suited to pasture. It is poorly suited to
legumes because of the seasonal high water table.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed and brush control, and timely applications of lime
improve the productivity of pasture or hayland. When
pasture or hayland is renovated, all cultural practices
and seedbed preparation should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is suited to trees, and a few small areas
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support native hardwoods. No particular problems affect
the planting of new stands of trees if proper species are
selected and proper management is applied.

The land capability classification is llle.

452C2—L.ineville silty clay loam, 5 to 9 percent
slopes, moderately eroded. This moderately sloping,
moderately well drained soil is on the slightly lower,
narrow convex ridges in the uplands. Most areas are
long and narrow or irregularly shaped. Individual areas
range from 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown and
very dark grayish brown, friable silty clay loam about 6
inches thick. Plowing has mixed some of the dark
brown subsoil with the surface layer. The subsoil
extends to a depth of about 60 inches. The upper part
is brown, friable or firm silty clay loam; the next part is
brown, mottled, firm silt loam; and the lower part is
brown, firm clay. In places the surface layer is darker.

Included with this soil in mapping are small areas of
Armstrong and Ladoga soils. Armstrong soils are
downslope from the Lineville soil and are on narrow
ridges and side slopes. They formed in weathered
glacial till and contain more clay than the Lineville soil.
Ladoga soils are upslope from the Lineville soil and are
on the broader ridges. They formed in loess. They are
more fertile than the Lineville soil and contain less
sand. Included soils make up 5 to 15 percent of the
unit.

Permeability is slow in the Lineville soil. Surface
runoff is medium. A seasonal high water table is at a
depth of 1 to 3 feet. The available water capacity is
high. The shrink-swell potential is high at a depth of 3
to 4 feet. The content of organic matter in the surface
layer is about 2 to 3 percent. The subsoil generally has
a very low supply of available phosphorus and
potassium. This soil has only fair tilth and tends to
puddle if worked when wet and to crust after hard rains.
Seedling development is retarded if crusting occurs
prior to emergence.

Most areas are used for hay and pasture and have
been cultivated at some time in the past. This soil is
suited to corn and soybeans. It is better suited to small
grain. If cultivated crops are grown, further erosion is a
severe hazard. It can be controlled in intensively row-
cropped areas by a system of conservation tillage that
leaves crop residue on the surface, terraces, contour
farming, grassed waterways, contour stripcropping, and
a crop rotation that includes grasses and legumes.
Because areas of this soil are relatively small, they are
generally farmed along with adjacent soils. Therefore,
applying a combination of conservation practices on this
soil and in areas upslope can minimize soil losses. If
terraces are constructed on this soil, the clayey subsoil,
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which is low in fertility, may be exposed in places at a
depth of 2 to 3 feet. Topdressing with topsoil material
can help to establish seedings in these areas. More
fertilizer management practices are needed on this soil
than on the less eroded Lineville soils. Deferring tillage
during wet periods helps to prevent surface compaction
and improves soil tilth. Returning crop residue to the
soil or regularly adding other organic material improves
fertility, minimizes crusting, and increases the rate of
water infiltration. The need for lime in the surface layer
varies, depending on previous liming practices, but lime
is generally needed if it has not been applied in the past
3 or 4 years.

This soil is moderately well suited to grasses for hay
and is well suited to pasture. It is poorly suited to
legumes because of the seasonal high water table.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed and brush control, and timely applications of lime
improve the productivity of pasture or hayland. When
pasture or hayland is renovated, all cultural practices
and seedbed preparation should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

This soil is suited to trees, and a few small areas
support native hardwoods. No particular problems affect
the planting of new stands of trees if proper species are
selected and proper management is applied.

The land capability classification is llle.

470D—Lamoni-Shelby complex, 9 to 14 percent
slopes. This map unit consists of a strongly sloping,
somewhat poorly drained Lamoni soil on the upper
convex to slightly concave side slopes and narrow
ridges in the uplands and a strongly sloping, well
drained Shelby soil on the lower convex nose slopes
and side slopes near the upper ends of drainageways in
the uplands. Most areas are irregularly shaped and
range from 5 to 10 acres in size. They are about 70
percent Lamoni soil and 30 percent Shelby soil. The
two soils occur as areas so small that mapping them
separately is impractical.

Typically, the surface layer of the Lamoni soil is
black, friable silty clay loam about 7 inches thick. The
subsurface layer is dark gray, friable silty clay loam
about 4 inches thick. The subsaoil is about 40 inches
thick. The upper part is dark grayish brown, mottled,
firm clay loam; the next part is mottled olive gray and
yellowish brown, firm clay; and the lower part is olive
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gray, mottled, firm clay. The substratum to a depth of
about 60 inches is mottled gray, olive gray, strong
brown, and dark gray clay loam.

Typically, the surface layer of the Shelby soil is very
dark grayish brown, friable clay loam about 8 inches
thick. The subsurface layer is dark brown, friable clay
loam about 4 inches thick. The subsoil is about 31
inches thick. The upper part is brown, friable clay loam,
and the lower part is yellowish brown, mottled, firm clay
loam. The substratum to a depth of about 60 inches is
light olive brown and light brownish gray, mottled,
calcareous clay loam. It has white nodules of calcium
carbonates. Stones and pebbles are throughout the soil.
In some places the surface layer is thicker and darker.
In other places the surface layer is thinner because of
erosion. In some areas, the subsoil is thinner and the
calcareous substratum is closer to the surface.

Permeability is slow in the Lamoni soil and
moderately slow in the Shelby soil. Surface runoff is
rapid on both soils. The Lamoni soil has a seasonal
high water table at a depth of 1 to 3 feet. The available
water capacity is high in both soils. The Lamoni soil has
a high shrink-swell potential at a depth of about 1 foot.
The content of organic matter in the surface layer is
about 2.5 to 3.5 percent in the Lamoni soil and 3 to 4
percent in the Shelby soil. The subsoil of the Lamoni
soil has a very low supply of available phosphorus and
potassium, and the subsoil of the Shelby soil generally
has a low supply of available phosphorus and a high
supply of available potassium. The Lamoni and Shelby
soils have good tilth. Both soils tend to puddle if worked
when wet.

Most areas are cultivated. Some areas are used for
pasture. In most areas these soils are managed along
with adjacent soils. They are poorly suited to corn and
small grain. They are better suited to hay and pasture.
If cultivated crops are grown, erosion is a hazard. Row
crops should be grown only in a rotation to establish
seedings for hay and pasture. If cultivated crops are
grown, a system of conservation tillage that leaves crop
residue on the surface, grassed waterways, and contour
stripcropping help to minimize soil losses. If terraces
are used, keeping cuts to a minimum helps to prevent
unnecessary exposure of the less productive, firm
subsoil, which is low in fertility. Medium and large
stones may also interfere with some tillage activities on
the Shelby soil. Applying conservation practices on
these soils and in areas upslope helps to control
erosion. Deferring tillage during wet seasons helps to
prevent surface compaction and improves soil tilth.
Returning crop residue to the soil or regularly adding
other organic material improves fertility. The need for
lime in the surface layer varies, depending on previous
liming practices, but lime is generally needed if it has
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not been applied in the past 3 to 5 years.

These soils are suited to grasses for hay. The
Lamoni soil is poorly suited to pasture, but the Shelby
soil is well suited to this use. The Lamoni soil also is
poorly suited to legumes because of the seasonal high
water table. Management may be difficult because the
Lamoni soil is wet and seepy during wet periods. In
areas of the Lamoni soil, using forage species that are
tolerant of wetness can help to maintain productivity.
Proper placement of tile drains in areas of adjacent
soils above the seep line can improve the production of
legume crops for hay and of grasses for pasture in
areas of the Lamoni soil. In both soils, overgrazing or
grazing when the soil is wet causes surface
compaction, which restricts root development and
increases the runoff rate. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted
equipment use during wet periods help to keep the
pasture in good condition. Also, fertility maintenance,
weed contro!, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices and seedbed
preparation should be on the contour because of the
hazard of erosion.

The land capability classification is Ve.

470D2—Lamoni-Shelby complex, 9 to 14 percent
slopes, moderately eroded. This map unit consists of a
strongly sloping, somewhat poorly drained Lamoni soil
on the upper convex to slightly concave side slopes and
narrow ridges in the uplands and a strongly sloping,
well drained Shelby soil on the lower convex nose
slopes and side slopes near the upper end of
drainageways in the uplands. Most areas of this unit are
irregularly shaped and range from 5 to 10 acres in size.
They are about 65 percent Lamoni soil and 30 percent
Shelby soil. The two soils occur as areas so small that
mapping them separately is impractical.

Typically, the surface layer of the Lamoni soil is very
dark gray and very dark grayish brown, friable silty clay
loam about 5 inches thick. Plowing has mixed some of
the dark grayish brown subsoil with the surface layer.
The subsoil is about 33 inches thick. The upper part is
dark grayish brown, firm, mottled clay loam; the next
part is olive gray, firm, mottled clay loam; and the lower
part is olive gray, firm, mottled clay. The substratum to
a depth of about 60 inches is mottled gray, olive gray,
strong brown, and dark gray clay loam.

Typically, the surface layer of the Shelby soil is very
dark grayish brown, friable clay ioam about 6 inches
thick. Plowing has mixed some of the brown subsoil
with the surface layer. The subsoil is about 29 inches
thick. The upper part is brown, friable clay loam, and
the lower part is yellowish brown, mottled, firm clay
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loam. The substratum to a depth of about 60 inches is
yellowish brown, mottled, calcareous clay loam. It has
white nodules of calcium carbonates. Stones and
pebbles are on the surface and throughout the soil. In
places the surface layer is thicker and darker. In some
areas, the subsoil is thinner and the calcareous
substratum is closer to the surface.

included with these soils in mapping are areas of
severely eroded Lamoni and Shelby soils. These areas
are 2 to 1 acre in size and are scattered throughout the
map unit. The severely eroded Lamoni soils are on
shoulders of side slopes, and the severely eroded
Shelby soils are on the lower parts of the landscape.
These included soils have a low content of organic
matter and require additional fertility management
practices. They make up 5 percent of the unit.

Permeability is slow in the Lamoni soil and
moderately slow in the Shelby soil. Surface runoff is
rapid on both soils. The Lamoni soil has a seasonal
high water table at a depth of 1 to 3 feet. The available
water capacity is high in both soils. The Lamoni soil has
a high shrink-swell potential at a depth of about 1 foot.
The content of organic matter in the surface layer is
about 1.5 to 2.5 percent in the Lamoni soil and 1 to 2
percent in the Shelby soil. The subsoil of the Lamoni
soil has a very low supply of available phosphorus and
potassium, and the subsoil of the Shelby soil generally
has a low supply of available phosphorus and a high
supply of available potassium. Both soils have fair tilth
but tend to puddle if worked when wet.

Most areas are cultivated. Some areas are used for
pasture. In most areas these soils are managed along
with adjacent soils. They are poorly suited to corn and
small grain. They are better suited to hay and pasture.
If cultivated crops are grown, further erosion is a
hazard. Row crops should be grown only in a rotation to
establish seedings for hay and pasture. If cultivated
crops are grown, a system of conservation tillage that
leaves crop residue on the surface, grassed waterways,
and contour stripcropping help to minimize soil losses. If
terraces are used, keeping cuts to a minimum helps to
prevent unnecessary exposure of the less productive,
firm subsoil, which is low in fertility. Medium and large
stones may also interfere with some tillage activities in
areas of the Shelby soil. Applying conservation
practices in areas of these soils and in areas upslope
helps to control erosion. More fertilizer management
practices are needed on these soils than on the less
eroded Lamoni and Shelby soils. Deferring tillage during
wet seasons helps to prevent surface compaction and
improves soil tilth. Returning crop residue to the soil or
regularly adding other organic material improves fertility.
The need for lime in the surface layer varies, depending
on previous liming practices, but lime is generally
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needed if it has not been applied in the past 3 to 5
years.

These soils are suited to grasses for hay. The
Lamoni soil is poorly suited to pasture, but the Shelby
soil is well suited to this use. The Lamoni soil also is
poorly suited to legumes because of the seasonal high
water table. Management may be difficult because the
soil is wet and seepy during wet periods. In areas of the
Lamoni soil, using forage species that are tolerant of
wetness can help to maintain productivity. Proper
placement of tile drains on adjacent soils above the
seep line can improve the production of legume crops
for hay and of grasses for pasture in areas of the
Lamoni soil. In both soils, overgrazing or grazing during
wet periods causes surface compaction, which restricts
root development and increases the runoff rate. Proper
stocking rates, pasture rotation, timely deferment of
grazing, and restricted equipment use during wet
periods help to keep the pasture in good condition.
Also, fertility maintenance, weed control, and timely
applications of lime improve the productivity of pasture
or hayland. When pasture or hayland is renovated, all
cultural practices and seedbed preparation should be
on the contour because of the hazard of erosion.

The land capability classification is IVe.

570C—Nira silty clay loam, 5 to 9 percent slopes.
This moderately sloping, moderately well drained soil is
on the lower narrow ridges and short convex side
slopes at the slightly lower elevations that surround the
gently sloping ridgetops in the uplands. Most areas are
long and narrow or irregularly shaped. Individual areas
range from 5 to 100 acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 8 inches thick. The subsurface
layer also is very dark gray, friable silty clay loam. It is
about 7 inches thick. The subsoil is mottled, friable silty
clay loam about 28 inches thick. The upper part is light
olive brown, and the lower part is light brownish gray.
The substratum to a depth of about 60 inches is light
brownish gray, mottled silty clay loam. In some areas
the surface layer is thinner because of erosion.

Included with this soil in mapping are small areas of
the poorly drained Clarinda and somewhat poorly
drained Lamoni soils. These soils contain more clay in
the subsoil than the Nira soil. They are on the lower
side slopes and narrow convex ridges. They are low in
fertility and are more difficult to manage than the Nira
soil. They make up 5 percent of the unit.

Permeability is moderately slow in the Nira soil, and
surface runoff is medium. The available water capacity
is high. A seasonal high water table is at a depth of 4 to
6 feet. The content of organic matter in the surface
layer is about 3 to 4 percent. The subsoil generally has
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a low supply of available phosphorus and potassium.
This soil has good tilth but tends to puddle if worked
when wet.

Most areas are cultivated. Some areas are used for
hay and pasture. This soil is suited to corn, soybeans,
and small grain. If cultivated crops are grown, erosion is
a hazard. A system of conservation tillage that leaves
crop residue on the surface (fig. 6), contour farming,
contour stripcropping, terraces, and crop rotations that
include meadow crops help to prevent excessive soil
loss. If rainfall is above normal, the soil may become
seasonally wet on the lower slopes and near
drainageways. A combination of tile drainage and
terraces improves the timeliness of fieldwork and helps
to control erosion. Deferring tillage during wet periods
helps to prevent surface compaction and improves soil
tilth. Returning crop residue to the soil or regularly
adding other organic material improves fertility. The
need for lime in the surface layer varies, depending on
previous liming practices, but lime is generally needed if
it has not been applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

570C2—Nira silty clay loam, 5 to 9 percent slopes,
moderately eroded. This moderately sloping,
moderately well drained soil is on narrow ridges and
short convex side slopes at the slightly lower elevations
that surround the gently sloping ridgetops in the
uplands. Most areas are long and narrow or irregularly
shaped. Individual areas range from 5 to 40 acres in
size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 6 inches thick.
Plowing has mixed some of the brown subsoil with the
surface layer. The subsoil is friable silty clay loam about
25 inches thick. It is mottled. The upper part is light
olive brown and light brownish gray, and the lower part
is light brownish gray. The substratum to a depth of
about 60 inches is light brownish gray, mottled silty clay
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Figure 6.—No-till soybeans planted in corn stubble in an area of Nira silty clay loam, 5 to 9 percent slopes.

loam. In places the upper part of the subsoil is dark
grayish brown.

Included with this soil in mapping are small areas of
the poorly drained Clarinda and somewhat poorly
drained Lamoni soils. These soils contain more clay in
the subsoil than the Nira soil. They are on the lower
side slopes and narrow convex ridges. They are low in
fertility and more difficult to manage than the Nira soil.
Also included are areas of severely eroded Nira soils.
These areas are Y to V2 acre in size and are scattered
throughout the map unit. The severely eroded soils
have a low content of organic matter and require
additional fertility management practices. Included soils
make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Nira soil, and
surface runoff is medium. The available water capacity
is high. A seasonal high water table is at a depth of 4 to
6 feet. The content of organic matter in the surface
layer is about 2.2 to 3.2 percent. This soil generally has
a low supply of available phosphorus and potassium. It
has fair tilth but tends to puddle if worked when wet.

Most areas are cultivated. Some areas are used for
hay and pasture. This soil is suited to corn, soybeans,
and small grain. If cultivated crops are grown, erosion is
a hazard. A system of conservation tillage that leaves
crop residue on the surface, contour farming, contour
stripcropping, terraces, and crop rotations that include
meadow crops help to prevent excessive soil loss. If
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rainfall is above normal, the soil becomes seasonally
wet on the lower slopes and near drainageways. A
combination of tile drainage and terraces improves the
timeliness of fieldwork and helps to control erosion.
More fertilizer management practices are needed on
this soil than on the less eroded Nira soils. Deferring
tillage during wet periods helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is lile.

570D—Nira silty clay loam, 9 to 14 percent slopes.
This strongly sloping, moderately well drained soil is on
convex side slopes in the uplands. Most areas are long
and narrow and range from 5 to 40 acres in size.

Typically, the surface layer is very dark gray and very
dark grayish brown, friable silty clay loam about 8
inches thick. The subsurface layer is very dark grayish
brown, friable silty clay loam about 4 inches thick. The
subsoil is friable silty clay loam about 26 inches thick. It
is mottled. The upper part is light olive brown and light
brownish gray, and the lower part is light brownish gray.
The substratum to a depth of about 60 inches is light
brownish gray, mottled silty clay loam. In places the
upper part of the subsoil is dark grayish brown. In some
areas the surface layer is thinner because of erosion.

Included with this soil in mapping are small areas of
the poorly drained Clarinda and somewhat poorly
drained Lamoni soils on the lower side slopes and
narrow convex ridges. These soils contain more clay in
the subsoil than the Nira soil. They are low in fertility
and are more difficult to manage than the Nira soil.
They make up about 5 percent of the unit.

Permeability is moderately slow in the Nira soil, and
surface runoff is rapid. The available water capacity is
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high. A seasonal high water table is at a depth of 4to 6
feet. The content of organic matter in the surface layer
is about 3 to 4 percent. The soil generally has a low
supply of available phosphorus and potassium. It has
good tilth but tends to puddle if worked when wet.

Most areas are cultivated. Some areas are used for
hay and pasture. This soil is suited to corn, soybeans,
and small grain. If cultivated crops are grown, erosion is
a hazard. A system of conservation tillage that leaves
crop residue on the surface, contour farming, terraces,
crop rotations that include meadow crops, and contour
stripcropping help to prevent excessive soil loss.
Because the soil tends to be wet and seepy near
drainageways and on the lower slopes, a combination
of tile drainage and terraces improves the timeliness of
fieldwork and helps to control erosion. Applying a
combination of conservation practices in upslope areas
also helps to control erosion on this soil. Deferring
tillage during wet periods helps to prevent surface
compaction and improves soil tilth. Returning crop
residue to the soil or regularly adding other organic
material improves fertility. The need for lime in the
surface layer varies, depending on previous liming
practices, but lime is generally needed if it has not been
applied in the past 3 to 5 years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotafion, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

570D2—Nira silty clay loam, 9 to 14 percent
slopes, moderately eroded. This strongly sloping,
moderately well drained soil is on convex side slopes in
the uplands. Most areas are long and narrow and range
from 5 to 10 acres in size.

Typically, the surface layer is very dark grayish
brown, friable silty clay loam about 6 inches thick.
Plowing has mixed part of the brown subsoil with the
surface layer. The subsoil is friable silty clay loam about
26 inches thick. It is mottied. The upper part is light
olive brown and light brownish gray, and the lower part
is light brownish gray. The substratum to a depth of
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about 60 inches is light brownish gray, mottled silty clay
loam. In places the upper part of the subsoil is dark
grayish brown.

Included with this soil in mapping are small areas of
the poorly drained Clarinda and somewhat poorly
drained Lamoni soils on the lower side slopes and
narrow convex ridges. These soils contain more clay in
the subsoil than the Nira soil. They are low in fertility
and are more difficult to manage than the Nira soil. Also
included are areas of severely eroded Nira soils. These
areas are Y4 to V2 acre in size and are scattered
throughout the map unit. The severely eroded soils
have a low content of organic matter and require
additional fertility management practices. Included soils
make up 5 to 10 percent of the unit.

Permeability is moderately slow in the Nira soil, and
surface runoff is rapid. The available water capacity is
high. A seasonal high water table is at a depth of 4 to 6
feet. The content of organic matter in the surface layer
is about 2.2 to 3.2 percent. This soil generally has a low
supply of available phosphorus and potassium. It has
fair tilth but tends to puddle if worked when wet.

Most areas are cultivated. Some areas are used for
hay and pasture. This soil is suited to corn, soybeans,
and small grain. If cultivated crops are grown, further
erosion is a severe hazard. A system of conservation
tilage that leaves crop residue on the surface, contour
farming, terraces, a crop rotation that includes meadow
crops, and contour stripcropping help to prevent
excessive soil loss. Because the soil tends to be wet
and seepy near drainageways and on the lower slopes
during spring months, a combination of tile drainage
and terraces improves the timeliness of fieldwork and
helps to control erosion. Applying a combination of
these conservation practices in areas upslope also
helps to control erosion on this soil. More fertilizer
management practices are needed on this soil than on
the less eroded Nira soils. Deferring tillage during wet
periods helps to prevent surface compaction and
improves soil tilth. Returning crop residue to the soil or
regularly adding other organic material improves fertility.
The need for lime in the surface layer varies, depending
on previous liming practices, but lime is generally
needed if it has not been applied in the past 3to 5
years.

This soil is moderately well suited to grasses and
legumes for hay and is well suited to pasture.
Overgrazing or grazing when the soil is too wet causes
surface compaction, which restricts root development
and increases the runoff rate. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
wet periods help to keep the pasture in good condition.
Also, suitable forage selection, fertility maintenance,
weed control, and timely applications of lime improve
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the productivity of pasture or hayland. When pasture or
hayland is renovated, all cultural practices, seedbed
preparation, and interseeding should be on the contour
because of the hazard of erosion. In some places
terraces and diversions may be needed to protect
critically seeded areas.

The land capability classification is llle.

592C—Mystic silt loam, 5 to 9 percent slopes. This
moderately sloping, somewhat poorly drained soil is on
narrow convex ridges, on short convex to slightly
concave side slopes, and on foot slopes in the uplands
and on escarpments of high stream benches. Most
areas are long and narrow or irregularly shaped.
Individual areas range from 5 to 10 acres in size.

Typically, the surface layer is very dark gray, friable
silt loam about 9 inches thick. The subsurface layer is
dark grayish brown, friable silt loam about 4 inches
thick. The subsoil extends to a depth of about 60
inches. The upper part is brown and strong brown,
mottled, firm clay; the next part is mottled strong brown,
dark yellowish brown, grayish brown, light gray, and
yellowish red, firm clay loam; and the lower part is
mottled strong brown, yellowish red, light brownish gray,
and light gray, friable sandy clay loam and clay loam. In
places the soil contains more silt and less sand. In
some areas the surface layer is thinner because of
erosijon.

Included with this soil in mapping are small areas of
the moderately well drained Ladoga soils. These soils
are at the higher elevations. They formed in loess and
contain less clay than the Mystic soil. They make up
about 5 percent of the unit.

Permeability is slow in the Mystic soil, and surface
runoff is medium. A seasonal high water table is at a
depth of 1 to 3 feet.