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HOW TO USE THIS SOIL SURVEY REPORT

HIS SOIL SURVEY of Reno County, Kans., will
Tser've several groups of readers. It will help farmers
and ranchers in planning the kind of management that
will protect their soils and provide profitable yields; as-
sist engineers in selecting sites for roads, buildings, pbnds,
and other structures; aid those who wish to establish
windbreaks; add to soil scientists’ knowledge of soils; and
help prospective buyers and others in appraising a farm
or other tract.

Locating the Soils

At the back of this report is an index map and a soil
map consisting of many sheets. On the index map are
rectangles numbered.to correspond to the sheets of the soil
map, so that the sheet showing any area can be located
easily. On each map sheet, the soil boundaries are out-
lined and there is a symbol for each kind of soil. All
areas marked with the same symbol are the same kind of
soil. The soil symbol is inside the area if there is enough
room ; otherwise, it is outside the area and a pointer shows
where it belongs. For example, an area on the map has
the symbol Ta. The legend for the set of maps shows
that this symbol identifies Tabler clay loam. That soil
and all others mapped in the county are described in the
section “Descriptions of the Soils.”

Finding Information

In the “Guide to Mapping Units, Capability Units, and
Range Sites” at the back of this report, each soil is listed
in the alphabetic order of its map symbol. This guide
gives the page where each soil is described, and the page
of the capability unit and range site in which the soil has
been placed. It also shows where to find the acreage of
each soil, the yields that can be expected, and information
about engineering uses of the soils.

Farmers and those who work with farmers can learn
about the soils on a farm by reading the description of
each soil and of its capability unit and other groupings.
A convenient way of doing this is to turn to the soil map
and list the soil symbols of a farm and then to use the
“Guide to Mapping Units, Capability Units, and Range
Sites,” in finding the pages where each soil and its group-
ings are described.

Persons interested in establishing windbreaks can refer
to the subsection “Management of Windbreaks.” In that
subsection the soils in the county are placed in groups ac-
cording to their suitability for trees, and some factors
affecting management are discussed.

Game managers, sportsmen, and others concerned with
wildlife will find information about the main kinds of
wildlife and their food and cover in the subsection “Use
of the Soils for Wildlife.”

Ranchers and others wncerested in range will find the
subsection “Management of Rangeland” helpful. In that
subsection the solls of the county are placed in groups
according to their suitability as rangeland, and the man-
agement of each group is discussed.

Engineers and builders will find in the subsection “En-
gineering Properties of Soils” tables that give engineer-
ing 'descriptions of the soils in the county; name soil fea-
tures that affect engineering practices and structures; and
rate the soils according to their suitability for several
kinds of work.

Scientists and others who are interested can read about
how the soils were formed and how they were classified
1Sn 't]he“secti’on “Genesis, Classification, and Morphology of

oils.” :

Students, teachers, and other users will find information
about soils and their management in various parts of the
report, depending on their particular interest.

Newcomers in Reno County will be especially interested
in the section “General Soil Map,” where broad patterns
of soils are described. They may also be interested in the
section “General Nature of the Area,” which gives addi-
tional information about the county.

The Reno County Soil Conservation District arranges
for farmers to receive technical help from the staff of the
Soil Conservation Service with headquarters at Hutchin-
son, in planning good use and conservation of the soils on
their farms. The survey furnishes some of the facts
needed for this technical help.

The fieldwork for this survey was completed in 1960.
Unless otherwise indicated, all statements in the report
refer to conditions in the county at the time the survey
was in progress.

Cover picture:

An elevator used for storing wheat in Reno
County.

For sale by the S8uperintendent of Documents, U.S. Government Printing Office
Washington, D.C., 20402
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SOIL SURVEY OF RENO COUNTY, KANSAS
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RENO COUNTY is in the south-central part of Kansas
(fig. 1). The county contains approximately 1,255
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Figure 1.—Location of Reno County in Kansas.

* Stete Agri Experiment Staiton

square miles.
city.

This county is within the Great Bend Sand Plains area
of the Central Great Plains. The topography is undulat-
ing to gently rolling throughout the northwestern and
central parts of the county, and the areas adjacent to the
major drainageways have slopes of as much as 15 percent.
Hummocky sandhills are along the north side of the
county. The general slope of the county is from north-
west to southeast; the difference in altitude between the
northeastern and southeastern corners is about 262 feet.

The Arkansas River is the major stream in the county.
It enters the north-central part of the county, flows in a
southeasterly direction, and leaves the county about 5 miles
east of the town of Haven. The Little Arkansas River,
in the northeastern corner of the county, and North Fork
Ninnescah River, mainly in the southern part of the
county, are other major streams.

This county is primarily agricultural. Wheat is by far
the most extensively grown crop, but sorghum and alfalfa
are grown on a large acreage. Beef cattle are the main
kind of livestock. Hutchinson is a distribution center for
food products and has storage and processing facilities
for the agricultural products of the area.

Most of the soils of the county are well suited to wheat
and grain sorghum. Water erosion is the main hazard

Hutchinson, the county seat, is the largest

on all the cultivated sloping soils that have a surface layer
finer than loamy fine sand. Wind erosion is a hazard on
all the cultivated soils and is a special problem on the
sandy soils.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Reno County, where they are located, and how
they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they ob-
served steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds of
rock; and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence of
natural layers, or horizons, in a soil; it extends from the
surface down into the parent material that has not been
changed by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. To use this report effciently, it is
necessary to know the kinds of groupings most used in a
local soil classification.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are sim-
ilar in thickness, arrangement, and other important char-
acteristics. Each soil series is named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. Pratt and Vanoss,
for example, are the names of two soil series. All the
soils in the United States having the same series name are
essentially alike in those characteristics that go with their
behavior in the natural, untouched landscape. Soils of
one series can differ somewhat in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soil types are made. Within a
series, all the soils having a surface layer of the same tex-
ture belong to one soil type. Shellabarger fine sandy loam
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and Shellabarger loamy fine sand are two soil types in
the Shellabarger series. The difference in the texture of
their surface layers is apparent from their names.

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into soil
phases. The name of a soil phase indicates a feature that
affects management. For example, Shellabarger fine
sandy loam, O to 1 percent slopes, is one of several phases
of Shellabarger fine sandy loam, a soil type that ranges
from nearly level to sloping.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew soil boundaries
of the individual soils on aerial photographs. These
photographs show buildings, field borders, trees, and other
details that greatly help in drawing boundaries accurately.
The soil map in the back of this report was prepared from
the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a mapping
unit is nearly equivalent to a soil type or a phase of a soil
type. It is not exactly equivalent, because it is not prae-
tical to show on such a map all the small, scattered bits of
soil of some other kind that have been seen within an area
that is dominantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
soils are so intricately mixed, and so small in size, that
it is not practical to show them separately on the map.
Therefore, they show this mixture of soils as one mapping
unit and call it a soil complex. Ordinarily, a soil complex
is named for the major kinds of soil in it, for example,
Pratt-Carwile complex. If two or more soils that norm-
ally do not occur in regular geographic association are
mapped together, the unit is called an undifferentiated
mapping unit and is named for its major soils. An ex-
ample is Shellabarger and Albion soils, 7 to 15 percent
slopes.

Also, on most soil maps, areas are shown that are so
rocky, so shallow, or so frequently worked by wind and
water that they cannot be called soils. These areas are
shown on a soll map like other mapping units, but they
are given descriptive names, such as V Tet. alluvial land,
and are called land types rather than soils.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are es-
timated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, engi-
neers, and homeowners. Grouping soils that are similar
in suitability for each specified use is the method of orga-
nization commonly used in the soil survey reports. On the

basis of yield and practice tables and other data, the soil
scientists set up trial groups, and test them by further
study and by consultation with farmers, agronomists, en-
gineers, and others. Then, the scientists adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under present
methods of use and management.

General Soil Map

The general soil map at the back of this report shows,
in color, the soil associations in Reno County.” A soil as-
sociation is a Jandscape that has a distinctive proportional
pattern of soils. It normally consists of one or more ma-
jor soils and at least one minor seil, and it is named for
the major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of farming or other land use. Such a map is not
suitable for planning the management of a farm or field,
because the soils in any one association ordinarily differ in
slope, depth, stoniness, drainage, and other characteristics
that affect management.

The 13 soil associations in Reno County are described
briefly in this section. More detailed information about
the individual soils in each association can be obtained by
studying the detailed soil map and by reading the section
“Descriptions of the Soils.”

1. Renfrow-Vernon Association

Moderately deep and shallow, reddish soils over clayey
shale

In this association are gently sloping to steep reddish
soils in areas cut in a few places by drainageways. The
soils are moderately deep or shallow over clayey shale.
The association occupies a large area in the southeastern
part of the county.

Renfrow and Vernon soils (fig. 2) make up about 85
percent of this association. The Renfrow are reddish,
acid soils that are moderately deep over clayey shale. The
Vernon soils have a profile similar to that of the Renfrow
soils, but they are shallower over shale. The deep, reddish
Port soils, along drainageways, and shallow nonarable
Vernon soils make up the rest of this association.

The Renfrow and Vernon soils do not take in water
readily. They have low natural fertility, but crops grown
on all the soils of the association respond well to fertilizer.
Runoff is high and erosion is a hazard.

Wheat and grain sorghum are the main crops grown in
this association. Alfalfa is grown to some extent on the
Port soils.

2. Nash-Lucien Association
Moderately deep and shallow, reddish soils over siltstone
and soft sandstone

This association consists of reddish soils that are gently
sloping to steep and of soils in rough, broken areas. The
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Figure 2—Cross section of the Renfrow-Vernon association downslope from the Clark-Ost association.

soils are moderately deep to shallow over siltstone and soft
sandstone. The association is in the south-central part of
the county.

Gently sloping to steep Nash and Lucien soils (fig. 3)
make up about 90 percent of the association, and other
Lucien soils in rough, broken areas make up nearly 10 per-
cent. Deep, silty, friable Vanoss soils occupy a minor
acreage in the more gently sloping areas. The Nash soils
are reddish, moderately deep, and friable. The Lucien
soils are also reddish, but they are calcareous and are shal-
low over siltstone.

The moisture-storing capacity of the Nash and Lucien
soils is limited. Runoff is high on those soils, and erosion
is a hazard. Crops grown on this association respond
well to a fertilizer high in nitrogen.

Wheat is the main crop grown on the Nash and Lucien
soils, and sorghum, wheat, and alfalfa are the main crops
grown on the Vanoss soils. The steeper areas of the asso-
clation are used mostly for native grass pasture.

3. Clark-Ost Association

Deep, dark soils over highly calcareous loamy material

In this association are dark, nearly level to moderately
sloping soils that are deep over highly calcareous loamy
material. In some of the areas, the slopes are complex.
The association is within the watershed of the North Fork
of the Ninnescah River and lies just above the Renfrow-
Vernon and Nash-Lucien associations (fig. 4).

About 95 percent of this association is Clark and Ost
soils, and the rest is Bethany soils. The Clark soils are

dark grayish brown and are calcareous. The Ost soils are
darker colored than the Clark, and they have a calcareous
subsoil.

Lime is not needed. on the soils of this association, but
crops respond well to phosphate and to fertilizer high in
nitrogen. Water erosion is a hazard in the steeper areas.

Wheat and alfalfa are the main crops, but grain sor-
ghum is grown on the smoother areas that are only slightly
eroded. On the more eroded, highly calcareous areas,
grain sorghum is affected by chlorosis, and yields are
lower.

4, Farnum-Shellabarger Association

Deep, brownish, loamy soils over somewhat sandy or
gravelly material on sloping and dissected outwash plains

Nearly level to moderately sloping, brownish soils
within areas of sloping, dissected outwash plains make up
this association. The association occupies a large area
along the southern boundary of the county.

Deep Farnum and Shellabarger soils make up about 75
percent of this association; Albion soils that are shallow
over gravel make np.about 10 percent; and Carwile and
Pratt soils and Breaks and Alluvial land along drainage-
ways make up the rest. The Farnum soils are grayish
brown and slightly acid, and the Shellabarger soils are
brownish and are also slightly acid. Both the Farnum
and Shellabarger soils are underlain by somewhat sandy
material, but the Farnum soils are less sandy than the
Shellabarger.



4 SOIL SURVEY SERIES 1960, NO. 29

= S
=

\\ =% \

S ~~  RENFROW - VERNQ
~, .

@ éz\ “~CLAY Loams N

~ \\\ \

\Q\\\\ O\% \\\55\\ \

X X
V»p \

’f~\ \\l

1o N

\

RN = g
2\ AN REOU SHAL e e B
\Q\\\ N\ CALGA GEATHEREE === —/4/42//////’%2/
= ===
\g\l\& \\ ot %‘:;////
NN A

Figure 4.—Cross section of the Clark-Ost association showing the topographic relationship of the Clark and Ost soils to the soils of
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Wind and water erosion are a hazard on the soils of this
assoclation. Also, the Albion soils are dronghty.

Small grains, sorghum, and alfalfa are all grown on this
association, and much of the acreage of Albion soils has
been reseeded to native grass. The areas of Breaks and
Alluvial land along the small streams are mostly in native
grass.

5. Farnum-Naron Association

Deep, dbrownish, nearly level to undulating, loamy soils on
somewhat samdy, wind-modified plains

In this association are brownish soils that are deep and
loamy. The soils are underlain by somewhat sandy mate-
rial and are on plains where the relief has been modified
by wind. The areas are mainly nearly level or undulating,
but some areas in the southern part of the association are
sloping. This association occupies a large area that ex-
tends from the north-central boundary of the county
through the central part.

Dark grayish-brown, slightly acid Farnum soils and
grayish-brown, neutral Naron soils make up about 75 per-
cent of this association. The Naron soils contain less clay
than the Farnum soils. Deep, nearly level or gently slop-
ing, dark-colored Bethany soils, and nearly level, dark-
colored Tabler soils that have a thin surface layer and a
clayey subsoil, make up about 20 percent of this associa-
tion. The rest of the association consists of small areas
of other soils. :

Crops grown on the main soils of this association re-
spond well to fertilizer. Lime is needed if legumes are
grown on any of the soils except the Naron. Krosion by
wind and water is a hazard in the more sloping parts of
the association, and wind erosion is a minor hazard on the
Naron soils. Wheat, sorghum, and alfalfa are the main
crops.

6. Bethany-Tabler Association

Deep, dark, nearly level to gently sloping, loamy soils that
hawe a clayey subsoil

Nearly level or gently sloping, dark soils are in this
association. Thesoils are loamy and have a clayey subsoil.
The association occupies a small area in the northeastern
part of the county.

Bethany and Tabler soils make up about 90 percent of
this association. They are deep and dark colored, but the
surface layer of the Bethany soils is thick and that of the
Tabler soils in thin. Deep, reddish Smolan soils and deep,
brownish Vanoss soils make up about 10 percent of this
association. The Smolan and Vanoss solls are steeper
than the Bethany and Tabler soils, and they occupy slopes
along the valley of the Little Arkansas River. The
Smolan soils have a thin surface layer and are less friable
than the Vanoss.

The soils of this association have moderate natural fer-
tility, but crops grown on them respond well to fertilizer
in most years. Lime is needed if legumes are grown. The
Smolan soils are especially susceptible to water erosion,
but for that matter, water erosion is a serious hazard

on all the sloping areas. Wheat, sorghum, and alfalfa are

the crops commonly grown.

7. Vanoss-Bethany Association

Decep, dark, nearly level to moderately sloping, loamy soils
on wind-deposited material

This association consists of nearly level to moderately
sloping, dark soils developed in material deposited by
wind. It occupies areas in the north-central and eastern
parts of the county.

Deep, brownish Vanoss soils that are loamy and friable
make up about 90 percent of the association. Most of the
rest of the association consists of deep, dark Bethany soils,
but there is a small acreage of Clark soils.

The Vanoss soils have high natural fertility, but the use
of commercial fertilizer is profitable when these soils are
used for wheat or sorghum. The Bethany soils have mod-
erate to high natural fertility. Water erosion is a hazard
on the moderately sloping areas of the association. Wheat,
sorghum, and alfalfa are well-suited crops.

8. Canadian-Dale Association

Deep, nearly level, lowmy soils of the flood plains and low
stream terraces

In this association are loamy soils in alluvium on flood
plains and low stream terraces in the valleys of the Arkan-
sas and Ninnescah Rivers. The soils are nearly level.
Those on flood plains are flooded occasionally if they are
not protected by dikes.

Dark grayish-brown Canadian soils and dark-gray Dale
soils make up about 70 percent of the association; Vanoss
and Lesho soils make up about 15 percent; and Slickspot,
Wann, and Platte soils make up approximately another 15
percent. The Canadian soils are well drained fine sandy
loams, and the Dale are moderately well drained or well
drained clay loams. The Vanoss are well drained silt
loams underlain by clayey material, and the Lesho are
somewhat poorly drained clay loams that are modevately
shallow over gravel. The Wann, Platte, and Slickspot
soils have a water table within a few feet of the surface.

The Canadian soils are especially low in nitrogen, but
phosphate and a fertilizer high in nitrogen are needed on
all the soils for the best production of crops. Wind ero-
sion is a hazard, and wetness is a hazard on the finer
textured soils.

Wheat and sorghum are grown on this association, and
alfalfa is grown, mainly on the areas that are seldom
flooded. The areas of Slickspots are used mainly for
growing grain sorghum.

9, Slickspots-Farnum Association

Deep, imperfectly drained, saline-alkaline soils that have a
loamy to clayey subsoil

Nearly level, imperfectly drained saline-alkaline soils
malke up this association. The areas are within the water-
shed of Salt Creek in the central part of the county, and
along Peace Creek in the northwestern part.

Somewhat poorly drained saline-alkaline Slickspot soils
make up about 60 percent of the association; Farnum and
Tabler soils make up about 20 percent; Naron, Clark, and
Ost, soils make up about 15 percent; and small areas of
soils severely affected by salts and alkali make up about 5
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ercent. The Slickspot soils have a surface layer of gray-
ish-brown sandy loam to clay loam and a clayey subsoil.
The Farnum and Tabler soils have a clayey subsoil that
contains salts and alkali. The small areas of soils severely
affected by salts and alkali are more numerous in some
areas than in others. Most of this association is in grass.

10. Pratt-Carwile Association

Deep, nearly level, imperfectly drained soils that have a
clayey subsoil, and well-drained, sandy, hummocky soils

In this association are nearly level and gently undulat-
ing to hummocky, deep soils of the uplands. The areas
are in the western part of the county.

About 40 percent of the association is Pratt soils, about
85 percent is Carwile soils, about 20 percent is Naron soils,
and about 5 percent is Tivoli soils. Both the Pratt and
Carwile soils are grayish brown, but the Pratt soils have
a surface layer of loamy fine sand and a subsoil of light
fine sandy loam. The Carwile soils have a surface layer of
fine sandy loam and a subsoil of clay to silty clay loam.
The Naron soils are dark grayish-brown fine sandy loams
that have a subsoil of sandy clay loam, and the Tivoli
soils are hummocky fine sands.

Crops grown on these soils respond well to fertilizer,
especially to a fertilizer high in nitrogen. In most of
the association, the soils are cultivated, but the Tivoli soils
are mainly in grass. Grain sorghum and wheat are
commonly grown in the cultivated areas, but sorghum is
better suited than wheat because of the hazard of wind
erosion.

11. Elsmere-Tivoli Association

Deep, nearly level, imperfectly drained, sandy soils and
excessively drained, hilly, sandy soils

This association consists of nearly level, imperfectly
drained soils and hummocky areas of excessively drained
soils. The areas are in the northern part of the county.

Deep, sandy Elsmere soils that have a high water table,
and sandy Plevna soils, which have a loamy to clayey
subsoil and a high water table, make up about 75 percent
of the association. Deep, excessively drained Tivoli fine
sands make up about 15 percent, and soils that have a
profile intermediate between that of the excessively
drained Tivoli soils and the somewhat poorly drained
soils of the association make up the rest. The Tivoli soils
are in rough, hummocky areas that resemble dunes.

The Elsmere and Plevna soils are excellent for grass.
Wind erosion is a likely hazard if the areas of Tivoli soils
are overgrazed. Nearly all of the association is in grass.

12. Plevna-Slickspots Association

Nearly level to gently sloping, poorly drained, loamy soils
that have o high water table, and poorly drained saline-
alkali soils that hawe a clayey subsoil

Nearly level to gently sloping soils that have a high
water table, and wet saline-alkali soils that have a clayey
subsoil, make up this association. The association is along
the North Fork Ninnescah River and its tributaries, in the
south-central part of the county.

Plevna fine sandy loam makes up about 75 percent of
the association, Slickspot soils about 15 percent, and Wet
alluvial land about 10 percent. The Plevna soils have a
loamy subsoil and a high water table. The Slickspot
soils are wet and clayey and have been affected by alkali.
Wet alluvial land consists of areas that are near the
streams and that are flooded occasionally.

The Plevna soils are well snited to grass, and a fairly
large amount of forage is produced on the Slickspot soils
}mﬁer proper management. Nearly all of the association
is in grass.

13. Carwile-Tabler Association

Deep, dark, nearly level, imperfectly drained soils that
have a loawmy surface layer and a clayey subsoil

In this association are nearly level, dark soils that are
somewhat poorly drained. The association is in the valley
of the Arkansas River and is also adjacent to the Little
Arkansas River. It is north and east of Hutchinson.

Carwile soils make up about 60 percent of the association,
and Tabler soils about 5 percent. The rest of the associa-
tion is about 15 percent Vanoss soils and about 20 percent
Naron soils, Slickspot soils, and Farnum soils. The Car-
wile soils have a sandy surface layer and a clayey, mottled
subsoil, and the Tabler soils have a loamy, thin surface
layer and a clayey subsoil. The Vanoss soils have a clayey
substratum.

Most of this association is cultivated, and wheat, sor-
ghum, and alfalfa are the crops commeonly grown. In
spring, wind erosion is a hazard on the sandy soils. In
soplne years, wetness is a hazard on the Carwile and Tabler
soils.

Descriptions of the Soils

In this section the soil series in Reno County are de-
scribed in alphabetic order, and a typical profile is de-
scribed briefly for each series. Each mapping unit is then
discussed, and characteristics of its profile that are different
from those of the typical profile are pointed out. Unless
otherwise indicated, the color described is that of a dry
soil. A more detailed description of a profile that is typical
for each series is given in the section “Genesis, Classifica-
tion, and Morphology of Soils.” Terms used to describe
the soils and that may not be familiar to the reader are
defined in the Glossary at the back of the report.

The approximate acreage and proportionate extent of
the soils are shown in table 1. Their location is shown
on the detailed soil map at the back of the report. In the
soil descriptions the symbol in parentheses after the name
of the mapping unit identifies the mapping unit on the
detailed soil map.

At the back of the report is given a list of the mapping
units in the county and the capability unit and range site
each is in. The page where each of the capability units or
range sites is described is also given.

Albion Series

In the Albion series are dark-brown sandy soils under-
lain by sand or gravel at a depth of about 36 inches. These
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent
Albion-Shellabarger sandy loams, 0 to 1 percent Renfrow clay loam, 0 to 1 pereent slopes_ ... 2, 801 0.3
SlOPES _ - o . 1, 307 0.2 || Renfrow clay loam, 1 to 3 percent slopes______ 15, 243 1.9
Albion-Shellabarger sandy loams, 1 to 4 percent Renfrow-Vernon clay loams_ . oo ___.__.___ 15, 238 1.9
slopes_ - oo - 19, 940 2. 5 || Shellabarger fine sandy loam, 0 to 1 percent
Bethany silt loam, 0 to 1 percent slopes_______ 16, 407 2.0 SlOPES < e o 13, 646 1.7
Bethany silt loam, 1 to 3 percent slopes.______ 10, 730 1. 3 || Shellabarger fine sandy loam, 1 to 3 percent
Breaks-Alluvial land ¢omplex_ __.____________ 6, 010 .7 SlOPES o o e e e 65, 736 82
Canadian fine sandy loam_ __________________ 18, 853 2. 3 || Shellabarger fine sandy loam, shale substratum,
Carwile fine sandy loam_____________________ 22, 196 2.8 0 to 3 percent slopes_ - ___.___ 7, 396 .9
Carwile-Farnum fine sandy loams____________ 35, 885 4. 5 || Shellabarger loamy fine sand, undulating___._. 1, 959 .2
Clark fine sandy loam_______________________ 1, 115 .1 || Shellabarger and Albion soils, 7 to 15 percent
Clark-Ost complex, 0 to 1 percent slopes___.__| 7,881 1.0 slopes - - el 5,478 .7
Clark-Ost complex, 1 to 3 percent slopes_ - - ___| 19, 642 2. 4 || Shellabarger-Clark-Albion complex, 2 to 6 per-
Clark-Ost complex, 3 to 6 percent slopes______| 1, 098 .1 cent Slopes oo 5, 315 .7
Dale elay loam_____________________________ 6, 487 . 8 || Shellabarger-Farnum complex, 1 to 3 percent
Elsmere-Plevna complex. ____________________ 13, 108 1.6 SIOPES - o e o o e 27, 094 3.4
Elsmere-Tivoli complex_ . ___._____ 36, 402 4. 5 || Shellabarger and Farnum soils, 3 to 7 percent
Farnum fine sandy loam, 0 to 1 percent slopes..| 7, 384 .9 slopes, eroded .. ___________ .. _____ 1, 891 .2
Farnum loam, 0 to 1 percent slopes__.________ 55, 256 6.9 1| Slickspots_ _ . 16, 590 2.1
Farnum loam, 1 to 3 percent slopes_.__.__._.. 25, 599 3.2 || Smolan silty clay loam, 1 to 3 percent slopes___| 1, 657 .2
Farnum-Slickspot complex_._________________ 18, 411 2. 3 || Smolan silty clay loam, 3 to 6 percent slopes,
Farnum-Tabler complex..___________________ 6, 125 .8 eroded - ... 676 .1
Lesho clay loam____________________________ 3, 951 .5 || Tablereclay loam_____ . __________.________ 20, 150 2.5
Naron fine sandy loam, 0 to 1 percent slopes__.| 14, 180 1. 8 || Tabler-Slickspot complex.. . ______ ... 4, 285 .5
Naron fine sandy loam, 1 to 3 percent slopes___| 9, 496 1.2 || Tivoli finesand, hilly_______________________ 4, 543 .6
Naron-Farnum complex. ... _____. 16, 795 2.1 || Tivoli soils, hummoeky_ .. __________ 9, 989 12
Naron-Pratt complex. . _____________________ 23, 615 2.9 || Vanoss silt loam, 0 to 1 percent slopes..__...__ 30, 702 3.8
Nash-Lucien complex, 1 to 3 percent slopes_.__| 4, 461 .6 || Vanoss silt loam, 1 to 3 percent slopes. . ______ 25, 409 3.2
Nash-Lucien complex, 3 to 6 percent slopes___ - 606 .1 || Vanoss silt loam, 3 to 7 percent slopes, eroded__ 758 .1
Nash-Lucien complex, 6 to 15 percent slopes__.| 2, 106 .3 || Vernon soils_ _ .- 8, 134 1.0
Platte soils_ oo 7, 510 .9 || Wann fine sandy loam______________________ 13, 816 1.7
Plevna fine sandy loam____________ .. ________ 19, 385 2.4 || Wet alluvial land__ - _____.____ 4, 838 .6
Port elay loam_ ... _____..___ 1,424 .2 Water (rivers and lakes)_ _____ . _________ 3,778 .5
Pratt loamy fine sand, undulating_. . __________ 30, 877 3.8
Pratt loamy fine sand, hummocky._.__________ 3, 361 .4 Total acreage_. - oo __ 803, 200 99. 8
Pratt-Carwile complex_ .- ________________. 28, 475 3.5

soils are in the southern and southwestern parts of the
county.

In most places the surface layer is grayish-brown fine
sandy loam about 8 inches thick. The subsoil is brown to
reddish-brown light sandy clay loam about 19 inches thick.
The substratum 1s loose sand or gravel. The combined
thickness of the surface layer and subsoil ranges from 15
to 36 inches.

These soils are well drained to somewhat excessively
drained. They have low natural fertility and very low
water-holding capacity.

In Reno County the Albion soils are mapped only in
complexes with the Shellabarger and Clark soils. They
have a more sandy or gravelly substratum than the Shella-
barger soils.

Most of the acreage of Albion soils is cultivated, and
wheat is the principal crop. However, these soils are
probably best suited to grass.

Albion-Shellabarger sandy loams, 0 to 1 percent
slopes (Ab)—TFrom 50 to 75 percent of this complex is
Albion fine sandy loam, and from 25 to 50 percent is
Shellabarger sandy loam. The Shellabarger soil occurs in
bands, or stringers, within larger areas of Albion soils;
therefore, mapping the soils separately was not practical.
The profile of the Albion soil is like the one described for
the series. The Shellabarger soil has a more sandy profile
than that described as typical for the Shellabarger series,
and 1t is underlain by sand at a depth of 36 to 50 inches.

T75-726—66——2

These soils are susceptible to wind erosion. (Both soils
are in capability unit IITs-1 and Sandy range site; Albion
soil is in windbreak suitability group 8, and Shellabarger
soil is in windbreak suitability group 4)

Albion-Shellabarger sandy loams, 1 to 4 percent
slopes (As).—From 40 to 60 percent of this complex is
Albion soils, and the rest is Shellabarger soils. The profile
of the Albion soil is like the one described for the series.
The Shellabarger soil has a more sandy profile than that
described as typical for the Shellabarger series, and it is
underlain by sand at a depth of 36 to 50 inches.

Erosion by water and wind is a serious hazard where
these soils are not protected. The soils are better suited
to grass than to cultivated crops. A large acreage has been
reseeded to native grass, but wheat is still grown on a large
acreage. (Both soils are in capability unit IVe-3 and
Sandy range site; Albion soil is in windbreak suitability
group 8, and Shellabarger soil is in windbreak suitability

group 4)
Bethany Series

The Bethany series consists of deep, dark grayish-brown
silt loams of the uplands. These soils are mostly in the
southeastern and northeastern parts of the county.

In most places the surface layer is dark grayish-brown,
friable silt loam about 17 inches thick. Generally, the sub-
soil is silty clay that has angular blocky structure and is
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about 21 inches thick. The substratum is somewhat lighter
textured than the subsoil, and in it concretions of calcium
carbonate are common.

The thickness of the surface layer ranges from 12 to
about 24 inches. The thickness of the subsoil ranges from
18 to about 36 inches. :

Because of their thick silty surface layer, these soils take
in and store enough moisture for good growth of plants,
although their subsoil is slowly permeable. In places they
may need Iime if legumes are grown, even though the lower
part of the subsoil and the substratum contam free lime.
Natural fertility is medium to high.

The Bethany soils have a thicker surface layer and a
somewhat less clayey subsoil than the Tabler soils. They
are more clayey than the Vanoss soils.

Nearly all of the acreage of Bethany soils is cultivated,
and wheat, alfalfa, and grain sorghum are the principal
crops. Native grass is well suited.

Bethany silt loam, 0 to 1 percent slopes (Ba)—This
soil occurs mainly in large areas. In most places it has
a profile similar to the one described for the series, but the
surface layer is loam in areas adjacent to the Vanoss or
Shellabarger soils. Lack of moisture is the main limita-
tion to the use of this soil. (Capability unit ITc-1, Loamy
Upland range site, windbreak suitability group 2)

Bethany silt loam, 1 to 3 percent slopes (Be)—The sur-
face layer of this soil is about 2 inches thinner than that in
the profile described as typical for the series. In most
places the slopes are about, 2 percent.

Included in the areas mapped as this soil are small areas
of Ost and Smolan soils. The included soils make up
about 5 percent of the acreage in the mapping unit.

This Bethany soil is suited to all the crops commonly
grown in the county. Good management includes return-
g all crop residue to the soil and using fertilizer accord-
ing to the rvesults of soil tests and field trials. (Capability
unit ITe-3, Loamy Upland range site, windbreak suit-
abilty group 2)

Breaks-Alluvial Land Complex (Bk)

This land type consists of narrow arveas of soils formed
in alluvium and of soils on steep and broken side slopes of
upland drains. These soils vary in texture but most are
loams or clay Joams. In most places the soils formed in
alluvium are loam over sandy layers and are frequently
flooded ; the soils on the side slopes are well drained.

Nearly all of this land type is used for range, and big
bluestem, switchgrass, indiangrass, and other tall grasses
are native to the site. Good range management includes
controlling weeds and stocking livestock at a proper rate.
(Breaks is in capability unit VIe-5, Loamy Upland range
site, and windbreak suitability group 4; Alluvial land is
in capability unit VIw-1, Loamy Lowland range site, and
windbreak suitability group 7)

Canadian Series

The Canadian series consists of deep, dark grayish-
brown fine sandy loams. These soils are mainly in river
valleys, but they also occupy small areas near the smaller
permanent streams. They occur above areas ordinarily
flooded.

In most places the surface layer is dark grayish-brown
fine sandy loam about 24 inches thick. It 1s slightly acid
or neutral in most places. Below the surface layer is a
transitional layer similar to the surface layer in texture.
The color of the transitional layer is mainly brown to yel-
lowish brown, but there are a few brownish mottles in
places. The substratum, normally at a depth of 40 to 54
inches, has a coarser texture than the material above. In
some areas its texture is light loamy sand or sand.

These soils are subject to wind erosion, especially in
spring when the cover of plants is sparse. They are
moderately fertile. The water table is usually at a depth
of 5 to 10 feet, but it may be higher or lower, depending
on the level of the water in the river.

The Canadian soils are less clayey than the Dale soils.
They are better drained and less mottled than the Wann
soils, and their substratum is at.a greater depth.

In this county most of the acreage of Canadian soils is
cultivated. Forage sorghum, grain sorghum, alfalfa, and
wheat are all well-suited crops, but tall native grasses are
also adapted to these soils.

Canadian fine sandy loam (Ca.)—This is the only Ca-
nadian soil mapped in this county. It is nearly level.
Included in the areas mapped as this soil is a small acreage
of Wann fine sandy loam, Dale clay loam, and Lesho clay
loam.

A growing crop or crop residue should be maintained on
the surface to control wind erosion. Fertilizer ought to
be applied according to the needs indicated by soil tests
and field trials. For the best yields of alfalfa, lime may
be necessary. (Capability unit ITe-1, Sandy Lowland
range site, windbreak suitability group 7)

Carwile Series

In the Carwile series are deep, dark-colored soils that
have a surface layer of fine sandy loam. These soils occur
throughout the county but are mainly in the east-central
and west-central parts.

The surface layer is grayish-brown fine sandy loam
about 19 inches thick. It isslightly acid and is noticeably
mottled below a depth of 12 to 15 inches. The subsoil 1s
mottled and is generally grayish-brown clay in the upper
part and light olive-gray silty clay loam in the lower part.

The clayey subsoil restricts the downward movement of
water; this is desirable in dry periods, but during wet
periods the excess water in the soil is likely to be harmful
to crops. 'Wind erosion is a serious hazard in spring, and
in many years it is a more serious problem than wetness.
These soils are moderately fertile,

The Carwile soils are more clayey below the surface
layer than the Pratt or Naron soils.

Nearly all of the acreage of Carwile soils is cultivated,
and wheat and sorghum are the main crops. These soils
are well suited to wheat and sorghum, and they are also
well suited to native grass.

Carwile fine sandy loam (Cd)—This soil has a profile
similar to the one described for the series, but the surface
lIayer ranges from 8 to 22 inches in thickness. The soil is
nearly level to gently sloping. Small areas of Shella-
barger fine sandy loam, Naron fine sandy loam, Pratt
loamy fine sand, and Farnum loam are included in the
areas mapped as this soil.
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Some areas of Carwile soil can be improved by drainage.
Also, crop residue should be incorporated into the surface
layer to improve the content of organic matter and the
tilth. (Capability unit IIw-2, Sandy range site, wind-
break suitagility group 3)

Carwile-Farnum fine sandy loams (Cf).—Carwile fine
sandy loam makes up about 55 percent of this mapping
unit, and Farnum fine sandy loam about 35 percent. Areas
of Farnum loamy fine sand and small areas of Pratt loamy
fine sand and Shellabarger fine sandy loam make up the
rest. Farnum loamy fine sand is not mapped separately
in this county. The profile of the Carwile soil is similar
to the profile described for the series. A profile that is
typical of the Farnum soil is described under the Farnum
series.

The Carwile soil is imperfectly drained, and artificial
drainage is needed for the best yields. The Farnum soil
is subject to wind erosion; therefore, stubble mulching
should be used to control soil blowing and to maintain
good tilth. For high yields, apply fertilizer according to
the needs indicated by soil tests and field trials. (Car-
wile soil is in capability unit IIw—2, Sandy range site,
and windbreak suitability group 3; Farnum soil is in
capability unit ITle4, Sandy range site, and windbreak
suitability group 2)

Clark Series

The Clark series consists of deep, dark-colored, calcar-
eous soils of the uplands. These soils are nearly level to
sloping or undulating. They are mainly in the southern
part of the county.

In most places the surface layer is dark grayish-brown
caleareous loam that has granular structure and is about
10 inches thick. The subsoil is lighter colored than the
surface layer but has similar texture and structure and
is about, 8 inches thick. It is transitional from the surface
layer to the substratum and contains chunks of lime. The

substratum is brownish and is calcareous. It also contains:

chunks of lime in most places. Its texture and structure
are similar to those of the surface layer and subsoil.

The surface layer ranges from about 4 to 14 inches in
thickness and from fine sandy loam to clay loam in tex-
ture. It is generally calcareous at the surface, but it is
noncalcareous to a depth of 12 inches in places.

The Clark soils are well drained. Their capacity to
hold water for plant use is good.

The profile of the Clark soils is similar to that of the
Ost soils. The Clark soils have a less clayey subsoil than
the Ost soils, however, and they are calcareous nearer the
surface.

Most of the acreage of Clark soils in this county is cul-
tivated, and wheat is the main crop. Sorghum, alfalfa,
and native grass are also suited.

Clark fine sandy loam (Ck).—This soil is nearly level.
Its surface layer is calcareous and is about 11 inches thick.
Immediately below the surface layer is granular loam
about 12 inches thick. The substratum 1s light-brown,
highly calcareous, granular loam.

In places small areas of Clark loam and Shellabarger
fine sandy loam are included in the areas mapped as this
soil. Clark loam is not mapped separately in this county.

Wind erosion is a hazard, and a growing crop or crop
residue should be kept on the surface to control soil blow-

ing. Sorghum grown on this soil is likely to be affected
by lime-induced chlorosis. (Capability unit ITc-2, Limy
Upland range site, windbreak suitability group 4)

Clark-Ost complex, 0 to 1 percent slopes (Cm).—About
55 percent of this complex is Clark loam and clay loam,
and the rest is Ost loam and clay loam. The profile of -
the Clark soil is similar to the one described for the Clark
series. A profile of the Ost soil is described under the
Ost series.

These soils are suited to all the crops commonly grown
in the county, and good yields are obtained under proper
management. Stubble mulching will help to control soil
blowing. The proper kinds and amounts of fertilizer
should be applied to insure good yields. (Both soils are
in capability unit IIc-2 and windbreak suitability group
4; Clark so1l is in the Limy Upland range site, and Ost
soil is in the Loamy Upland range site)

Clark-Ost complex, 1 to 3 percent slopes (Co)—Clark
loam and clay loam make up about 70 percent of this
complex, and Ost loam and clay loam make up the rest.

‘These soils are similar to the soils of Clark-Ost complex,

0 to 1 percent slopes, except that the surface layer of the
Clark soil is only about 8 inches thick.

These soils are suited to all the crops commonly grown
in the area. Construct terraces and practice contour
farming on the smooth, regular slopes, and keep a good
cover of sod on the terrace outlets. Apply nitrogen fer-
tilizer to increase the yields of wheat. (Both soils are in
capability unit IITe-5 and windbreak suitability group 4;
Clark so1l is in Limy Upland range site, and Ost soil 1s in
Loamy Upland range site)

Clark-Ost complex, 3 to 6 percent slopes {Cp)—The
soils of this complex are similar to those of Clark-Ost
complex, 1 to 8 percent slopes. The surface layer is only
about 6 inches thick, however, in about 80 percent of the
acreage. Where these soils have been plowed, the present
surface layer is light-colored, calcareous material from the
subsoil (fig. 5).

These soils are subject to water erosion and are better
suited to native grass than to cultivated crops; the areas
in native grass should not be overgrazed. If cultivated

crops are grown, construct terraces and grassed water-

e Mg SO ’ X as

Figure 5—Soils of Clark-Ost complex, 3 to 6 percent slopes. The
light-colored areas are highly calcareous.
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ways.  Also, stubble mulch all crop residue and apply
fertilizer according to the needs indicated by soil tests.
(Both soils are in capability unit IVe~5 and windbreak
suitability group 4; Clark soil is in Limy Upland range
site, and Ost soil is in Loamy Upland range site)

Dale Series

In the Dale series are dark-brown to grayish-brown soils
formed in alluvium. These soils have granular structure
and are calcareous at a depth of about 15 inches. They
arve mainly in the valley of the Arkansas River.

In most places the surface layer is dark grayish-brown,
friable clay loam about 11 inches thick. Immediately be-
low the surface layer is a layer of dark grayish-brown
clay loam that is transitional to the substratum. This
layer is weakly calcareous and is faintly mottled. The
substratum is at a depth of 40 to 50 inches and is loose,
yellowish-brown sand or stratified sand and gravel. The
surface layer ranges from 8 to 20 inches in thickness.

These soils are fertile and are moderately well drained.
The water table is near the top of the substratum, and the
extra moisture it provides is beneficial to plants growing
on these soils. Occasional flooding is a hazard.

Dale soils are better drained and less frequently flooded
than Lesho soils. They are more clayey than Canadian
or Wann soils. v

Nearly all of the acreage of Dale soils is cultivated.
Sorghum, alfalfa, and wheat are all well-suited crops.

Dale clay loam (Da).—This is the only Dale soil mapped
in the county, It is nearly level. Included in the areas
mapped as this soil are small areas of Lesho clay loam and
Vanoss silt loam.

This Dale soil is one of the best soils in the county for
alfalfa, Where practical, the wet areas ought to be
drained, however, and fertilizer ought to be applied ac-
cording to the results of soil tests. Also, return all crop
residue to the soil to maintain the content of organic mat-
ter and to improve soil tilth. (Capability unit ITw-1,
Loamy Lowland range site, windbreak suitability group 7)

Elsmere Series

The Elsmere series consists of sandy soils that are im-
perfectly drained and arve underlain by a clayey substra-
tum. These soils are in the sandhill areas, mainly in the
northwestern and northeastern parts of the county.

These soils consist of loamy sand to a depth of about 50
inches.  In most places the surface layer has been darkened
by organic matter to a depth of about 4 to 10 inches, and
it is typically grayish brown. The rest of the profile is
light yellowish brown or very pale brown. Mottles of
strong brown and reddish brown are within 5 inches of
the surface, and bands of more clayey material are below
a depth of about 50 inches in many places.

Depth to the water table ranges from 18 inches to about
5 feet. The depth depends on the weather and the season
of the year.

Elsmere soils are more sandy than Plevna soils.

Nearly all of the acreage of Elsmere soils is in native
grass, These soils are used for range or meadow.

Elsmere-Plevha complex (Ep)—This complex is in
nearly level areas or in slight depressions and occurs in
the sandhill areas with the soils of the Elsmere-Tivoli

complex. It is made up of about 60 percent Elsmere
loamy fine sand and about 40 percent Plevna loamy fine
sand, but humps of Pratt loamy fine sand, undulating,
about 3 to 4 feet high, are also included in some areas.
The profile of the Ilsmere soil is like the one described
for the Flsmere series. The profile of the Plevna soil is
like the one described for the Plevna series, except that
the surface layer is loamy fine sand in most places.

These soils support an excellent growth of tall native
grass. Almost all of the acreage is in grass and is used
for range. (Both soils are in capability unit Vw-1 and
Subirrigated range site; the Elsmere so1l was not placed in
a windbreak suitability group; the Plevna soil is in
group 9)

Elsmere-Tivoli complex (Et)—This complex consists of
Elsmere loamy fine sand and Tivoli fine sand, hilly. The
soils occur in such an intricate pattern that it was im-
practical to map them separately. Typical areas are about
30 percent Elsmere loamy fine sand, 20 percent Plevna
loamy fine sand, 10 percent Tivoli fine sand, hilly, and 40
percent soils that have characteristics intermediate be-
tween those of the Tivoli soil and those of the Plevna or
Elsmere soil. However, small areas of Pratt loamy fine
sand, undulating, are also mapped with these soils in some
places. The soils that have intermediate characteristics
are not mottled so near the surface as the Elsmere or
Plevna soils, and they have a more clayey substratum than
the Tivoli soils.

The topography is dominated by sandy hummocks that
are 5 to 30 feet high and 30 to 300 feet in diameter. Be-
tween the hummocks are nearly level to slightly depressed
areas. The Elsmere soil is in the low areas, and the Tivoli
soil is 'on the tops of the hummocks. Other soils of the
complex occupy the middle and lower slopes of the
hummocks.

The soils of this complex are used for range. (Ilsmere
soil is in capability unit VW-1 and Subirrigated range
site but was not placed in a windbreak suitability group;
Tivoli soil is in capability unit VIe-1, Sands range site,
and windbreak suitability group 6)

Farnum Series

The Farnum series consists of deep, dark grayish-brown,
loamy soils of the uplands. These soils are mainly in the
central and southern parts of the county.

In most places the surface layer is about 16 inches thick,
has a sandy or loamy texture, and has weak granular strue-
ture. The subsoil is grayish-brown clay loam of blocky
structure. Thislayeris at a depth of 50 to 60 inches. The
substratum is stratified sandy loam, clay loam, or sandy
clay loam. The substratum, as well as the lower part of
the subsoil, is mottled in places with strong brown.

The surface layer ranges from 14 to 28 inches in
thickness.

These soils are moderately fertile, but they have mod-
erately slow permeability. The surface layer is generally
medium acid, and the subsoil is slightly acid to neutral.

The Farnum soils have a more clayey subsoil than the
Shellabarger or Naron soils. They have a thicker surface
layer and a less clayey subsoil than the Tabler soils.

Almost all of the acreage of Farnum soils in the county
is cultivated, and wheat and grain sorghum are the prin-
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cipal crops. The Farnum soils are also well suited to
native grass,

Farnum fine sandy loam, 0 to 1 percent slopes (Fo).—
This soil has a surface layer of dark grayish-brown fine
sandy loam. It is nearly level or slightly undulating.
Included in the areas mapped as this soil are small areas
of Farnum loam, 0 to 1 percent slopes; of Shellabarger
fine sandy loam, 0 to 1 percent slopes; and Naron fine
sandy loam, 0 to 1 percent slopes.

Where this soil is on the high parts of undulating areas,
it is subject to wind erosion in spring if it is left bave.
Stubble mulching of crop residue helps to control wind
erosion in areas not protected by a growing crop. The
low areas may need drainage, especially when ramfall is
higher than average. Alfalfa grown on this soil may
need lime for the best yields. (Capability unit Ile—4,
Sandy range site, windbreak suitability group 2)

Farnum loam, 0 to 1 percent slopes (Fm).—The profile
of this soil is like the one described for the series. The
surface layer is dark grayish-brown loam. Included in
the areas mapped as this soil are small areas of Tabler soils
and smaller areas of Shellabarger fine sandy loam and
Vanoss silt loam.

This Farnum soil is one of the best in the county for
wheat. Stubble mulching is needed to control soil blow-
ing, and fertilizer is needed for high yields. - (Capability
unit ITe-1, Loamy Upland range site, windbreak suita-
bility group 2)

Farnum loam, 1 to 3 percent slopes (Fn)—The surface
layer of this soil is 13 to 20 inches thick. The lower part
of the subsoil and the substratum are less mottled than in
the profile described for the series. Small areas of Shella-
barger fine sandy loam, Bethany silt loam, and Vanoss
silt loam are included in the areas mapped as this soil.

This Farnum soil is subject to wind erosion, and water
erosion is a slight to moderate hazard. Use contour farm-

ing and stubble mulching to conserve moisture, to control
soil blowing, and to maintain fertility and good tilth.
(Capability unit ITe-3, Loamy Upland range site, wind-
break suitability group 2)

Farnum-Slickspot complex (Fs).—About 50 percent of
this complex is Farnum loam (fig. 6) ; about 40 percent

Figure 6.—A typical area of Farnum-Slickspot complex. The
lighter colored areas are Slickspots.

is Slickspot soils; and about 10 percent is Tabler clay
loam. All of these soils are nearly level. The Farnum
soil is not typical of the Farnum series, because its subsoil
and substratum generally contain salts and alkali. The
Slickspot soils are described under Slickspots, and the
Tabler soil is described under the Tabler series.

Permeability of these soils is slow or very slow, and
some areas need drainage. Yields of crops are low because
the soils contain salts and alkali. .

These soils are best suited to native grass. If cultivated
crops are grown, sorghum is better suited than other crops.
Drainage is needed in the low, wet aveas, and stubble
mulching should be used on all cropland. (Both soils are
in capability unit IVs-1, Saline Lowland range site, and
windbreak suitability group 9)

Farnum-Tabler complex (Ft).—This complex consists of
about 40 to 45 percent Farnum loam, 40 to 45 percent Tab-
ler clay loam, and 10 to 20 percent Shellabarger fine sandy
loam. These soils are nearly level. The Farnum soil oc-
cupies the slightly higher spots, and the Tabler soil occu-
pies the flats, or low areas, between the high spots. A
profile of the Tabler soil is described under the Tabler
series.

Some areas, mainly of the Tabler soil, are poorly drained,
and in those areas artificial drainage is needed. Where
cultivated crops are grown, improve the fertility and soil
tilth by applying fertilizer according to the results of soil
tests and by returning all crop residue to the soil. (Both
soils are in capability unit ITc-1; Farnum soil is in Loamy
Upland range site and windbreak suitability group 2;
Tabler soil 1s in Clay Upland range site and windbreak
suitability group 1)

Lesho Series

In the Lesho series are moderately deep, grayish-brown
clay loams. These soils are on the flood plains of the
major streams.

The surface layer is grayish-brown clay loam that is not
acid and is generally calcareous. It is about 11 inches
thick. The subsoil is similar to the surface layer, but it
is lighter colored, is generally calcareous, and is mottled
with splotches of brown. The substratum is coarse sand
or gravel. It is generally at a depth of about 24 inches.
In places, however, it is at a depth of only 18 inches, and
in other places it is at a depth of as much as 30 inches.

These soils are somewhat poorly drained and are fre-
quently flooded where they are not protected by dikes.
When the river is at high stage, water often rises from
underflow to flood these soils, even though the areas are
protected by dikes. Natural fertility is good, and these
soils do not need lime. They are droughty, however, dur-
ing periods of less than average rainfall, when the water
table drops into the gravelly substratum.

Lesho soils are shallower over sand or gravel and are
more frequently flooded than Dale soils. They contain
more clay than Canadian or Wann soils.

Most of the acreage of the Lesho soils in this county is
cultivated, and grain sorghum and silage sorghum are the
main crops. Alfalfa and wheat are seldom grown unless
the soil is protected from flooding. Switchgrass is a well-
adapted native grass.

Lesho clay loam ({lc)—This is the only Lesho soil
mapped in the county. It is nearly level.
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Dale clay loam and Platte soils are included in the
areas mapped as this soil. The included soils make up
as much as 10 percent of this mapping unit. ] )

This Lesho soil is subject to flooding. (Capability unit
IIIw-2, Subirrigated range site, windbreak suitability

group T)

Lucien Series

In the Lucien series are friable, neutral to calcareous,
reddish-brown silt loams that are shallow over hard silt-
stone. These soils are gently sloping to steep and are on
breaks along the North Fork Ninnescah River in the south-
central part of the country.

The differences between the surface layer and subsoil
are not readily apparent. Both are made up of reddish-
brown loam that is slightly lighter colored with increas-
ing depth and has weak granular structure. The two
layers combined are about 20 inches thick.

Depth to hard siltstone ranges from about 10 to 25
inches. In some places the surface layer is weakly cal-
careous.

These soils are well drained to somewhat excessively
drained. Their water-holding capacity is low because
of the siltstone near the surface. Natural fertility is mod-
erate, and these soils are highly susceptible to water
erosion.

The Lucien soils are shallower over siltstone than the
Nash soils. They are more silty and friable than the
Vernon soils. The Lucien soils are mapped only in com-
plexes with the Nash soils.

The soils are used mainly for wheat, and native grass.
About one-third of the acreage is used for wheat; the rest
is in native grass.

Naron Series

Deep, dark grayish-brown, sandy soils make up the
Naron series. These soils are mainly in the northern and
western parts of the county.

In most places the surface layer is about 15 inches thick
and is dark grayish-brown fine sandy loam that is easily
worked. Generally, the subsoil is yellowish-brown to
brown light sandy clay loam about 80 inches thick. It is
neutral and has weak granular structure. The substratum
is sandy loam and is more friable than the subsoil.

The thickness of the surface layer ranges from 10 to 25
inches, and that of the subsoil, from 20 to 40 inches. In
places the substratum is stratified sandy loam and clay
loam.

These soils are well drained, but they retain enough
water for plants to make good growth. They have good
natural fertility and need little or no lime. Wind erosion
is a hazard unless the soils are properly managed. Water
erosion is a slight hazard in the sloping areas.

The Naron soils contain more clay and are less acid
than the Pratt soils. Also, the layers in their profile are
more easily recognized. The Naron soils contain less clay
than the Farnum soils.

Nearly all of the acreage is cultivated, and wheat and
grain sorghum are the principal crops. Alfalfa and native
grass are also well suited.

Naron fine sandy loam, 0 to 1 percent slopes (Na).—
This soil has a subsoil that is slightly more clayey than
the one in the profile described as typical for the series.
Most of the areas are nearly level, but some are slightl
nndulating. Included in the areas mapped as this soil
are small areas of Farnum fine sandy loam, 0 to 1 percent
slopes, and of'Carwile fine sandy loam.

This Naron soil is susceptible to wind erosion if it is
not protected. Stubble mulching and fertilizing accord-
ing to the results of soil tests will help to control erosion
and to maintain production. (Capability unit Ile4,
Sandy range site, windbreak suitability group 4)

Naron fine sandy loam, 1 to 3 percent sFopes {Ne.)—
This soil has a profile like the one described for the series.
Many areas are gently sloping, and some areas are un-
dulating.

Erosion by wind and water is a serious hazard unless
this soil is well managed. A cover crop or crop residue
kept on the surface helps to control wind erosion, but ter-
racing and contour farming are difficult. A moderate
amount of fertilizer is required for good yields. (Capa-
bility unit ITTe—4, Sandy range site, windbreak suitability
group 4)

Naron-Farnum complex (Nf)—About 60 percent of this
complex is Naron fine sandy loam, 39 percent is Farnum
loam, and 1 percent is Carwile fine san‘c][y loam. The soils
are so intermingled that it was not feasible to map them
separately.  These soils are undulating; the Naron soil
is on the swells, and the Farnum soil is in the troughs
between the swells.

In many areas where these soils occur, there is no well-
defined drainage pattern. Therefore, there is a slight
hazard of wetness. Wind erosion is a hazard on the Naron
soil, but a growing crop or crop residue kept on the sur-
face helps to control erosion. Wheat and grain sorghum
are the main crops grown on these soils. ?Both soils are
in capability unit ITe-4 and Sandy range site; Naron soil
is in windbreak suitability group 4, and Farnum soil, in
windbreak suitability group 2)

Naron-Pratt complex {Np).—Naron fine sandy loam oc-
cupies about 60 percent of the acreage in this complex,
and Pratt loamy fine sand about 40 percent. These soils
are undulating. The Pratt soil is on the swells, and the
Naron is in low areas between the swells. Included in
the areas mapped as this complex are small areas of
Carwile soils.

The soils of this complex are well drained, except in
the small areas where the Carwile soils occur. The main
hazard is wind erosion, but stubble-mulch tillage and good
management of crop residue can control soil blowing.
The main crops are wheat and grain sorghum. (Both
soils are in capability unit IITe-1; Naron soil is in Sandy
range site and in windbreak suitability group 4; Pratt soil
is in Sands range site and in windbreak suitability group 5)

Nash Series

In the Nash series are friable, loamy, reddish-brown
soils that are moderately deep over reddish siltstone.
These soils are on the uplands in the southern part of the
county.

The surface layer is reddish-brown loam or silt loam
about 10 inches thick, and it has granular structure. The
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subsoil is also reddish-brown loam and has granular struc-
ture, but it is about 15 inches thick. Calcareous material
is at a depth of about 25 inches. The underlying material,
generally at a depth of 25 to 36 inches, is hard, unweath-
ered siltstone. Roots cannot penetrate the siltstone.

These soils are well drained and have moderate perme-
ability. The water-holding capacity is limited because
of the moderate depth to siltstone. These soils have high
natural fertility, but there is a serious hazard of water
erosion.

Nash soils are deeper over siltstone and are noncalcar-
eous to a greater depth than ILucien soils. They are
mapped only in complexes with Lucien soils.

In this county most of the acreage of Nash soils is cul-
tivated. Wheat and grain sorghum are the principal
crops.

Nash-Lucien complex, 1 to 3 percent slopes (Ns).—
From 60 to 80 percent of this complex is Nash loam and
silt loam, and the rest is Lucien loam. The Nash soil has
a profile like the one described for the series. The profile
of the Lucien soil is like the one described under the Lucien
series.

Nearly all the acreage is cultivated, and wheat and
grain sorghum are the main crops. Water erosion is a
hazard. (Both soils are in capability unit IITe-3 and
windbreak suitability group 8; Nash soil is in Loamy
Upland range site, and Lucien soil is in Shallow Prairie
range site)

Nash-Lucien complex, 3 to 6 percent slopes (Nif).—
About 45 to 65 percent of this complex is Nash loam and
silt loam. The rest is Lucien loam.

These soils are not well suited to cultivated crops, be-
cause of shallowness of the Lucien soil. Runoff and ero-
sion are major problems. They are better suited to native
grass, and a large acreage in recent years has been reseeded
to native grass. Where these soils are cultivated, wheat is
the main crop. The smooth, sloping fields in cultivated
areas should be terraced and grassed waterways installed.
Also, all crop residue should be returned to the soil.
(Both soils are in capability unit IVe—4 and windbreak
suitability group 8; Nash soil is in Loamy Upland range
site, and Lucien soil is in Shallow Prairie range site)

Nash-Lucien complex, 6 to 15 percent slopes (Nu).—
This complex consists of about 50 percent Nash loam, 45
percent Lucien loam, and about 5 percent Vanosssilt loam.
Included in the areas mapped as this complex are small
areas of Shellabarger, Clark, and Ost soils.

The soils of this complex are well suited to range. Most
of the areas are in grass, but about 15 percent of the acre-
age is used for wheat. (Both soils are in capability unit
VIe-3 and windbreak smitability group 8; Nash soil is in
Loamy Upland range site, and Lucien soil is in Shallow
Prairie range site)

Ost Series

The Ost series consists of deep, dark-colored, nearly
level to sloping soils developed in highly calcareous ma-
terial. These soils are mostly in the southern and south-
eastern parts of the county.

In most places the surface layer is very dark grayish-
brown clay loam about 9 inches thick. It is slightly acid
to neutral and has granular structure. Generally the
subsoil is brown heavy clay loam that has subangular

blocky structure and is about 12 inches thick. The upper
part of the subsoil is neutral, but the lower part is calcar-
eous at a depth of about 15 inches. The substratum is
calcareous clay loam; about 40 percent of it, by volume,
is segregated lime.

The surface layer ranges from about 7 to 15 inches in
thickness. In small areas the texture of the surface layer
is loam. The subsoil is somewhat reddish where it is ad-
jacent to such reddish soils as the Renfrow.

The Ost soils are moderately well drained or well
drained, and they have medium to slow internal drainage.
Their water-holding capacity is good, but these soils are
subject to water erosion where the slopes are greater than
about 1 percent.

The Ost soils are leached of lime to a greater depth than
the Clark soils. They are less deeply leached than the
Bethany soils. The Ost soils are mapped only in com-
plexes with the Clark soils.

The Ost soils are used mostly for wheat and sorghum.
A minor acreage is used for alfalfa and native grass.

Platte Series

In the Platte series are soils developed in recently de-
posited alluvial sediments. These soils are adjacent to the
major streams of the county and are flooded occasionally.

The surface layeér is dark grayish-brown, calcareous clay
loam about 18 inches thick. Below the surface layer is
sand. In some areas the sand is mixed with gravel, and
the sand and gravel extend to a depth of several feet.

The Platte soils have a high water table. The water
table fluctuates with the level of the stream.

Platte soils (Pa)—These are the only Platte soils mapped
in the county. They are generally i narrow bands be-
tween the major streams and cultivated areas of Wann or
Lesho soils. The texture of the surface layer ranges
from loamy fine sand to clay loam. Included in the areas
mapped as Platte soils are small areas of Wann, Lesho,
and Canadian soils.

Only a small acreage is cultivated, and a few large areas
are fenced and used for pasture. 7The rest of the acreage
is covered by trees, brush, weeds, annual grasses, and
scattered clumps of tall native grass. The areasin pasture
need protection from fire and overgrazing if the best
yields are to be obtained. (Capability unit VIw-1, Un-
stable range site, not placed in a windbreak suitability
group)

Plevna Series

The Plevna series consists of dark-colored, poorly
drained soils that have a high water table. These soils are
adjacent to the North Fork Ninnescah River and its tribu-
taries, and also some are in the sandhill area.

The surface layer is dark-gray fine sandy loam about 24
inches thick. The subsoil is very dark gray heavy fine
sandy loam, and contains many brownish mottles. The
substratum 1s loamy sand that 1s saturated with water.

The water table 1s always within reach of roots. It is
generally at a depth between about 10 inches and 4 feet.

The Plevna soils are less sandy than the Elsmere soils.

The Plevna soils are well suited to native grass, and
nearly all of the acreage is in meadow or range. In dry
years a small acreage is used for forage sorghum.
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Plevna fine sandy loam (Pe)—This soil is nearly level
to gently sloping. Small areas of marsh are included in
the areas mapped as this soil. These included areas are as
large as 2 acres in places.

Most areas of this Plevna soil are used for grazing.
Protection from overgrazing is needed to maintain or in-
crease the yield of grass. (Capability unit Vw-1, Sub-
irrigated range site, windbreak suitability group 9)

Port Series

Deep, reddish-brown, friable clay loams are in the Port
series. These soils are on bottom lands or low terraces
along small drainageways that originate in areas of
Vernon and Renfrow soils. They are mainly in the south-
eastern part of the county.

The surface layer is reddish-brown clay loam about 12
inches thick. In most places it is neutral, and it has
granular structure. The subsoil is generally like the sur-
face layer, but it is calcareous and is about 33 inches thick.
The substratum consists of heavy silty clay loam and of
partly weathered, reddish-brown shale. It is calcareous,
has fine blocky structure, and is 15 or more inches thick.
In most places hard unweathered shale is at a depth of
more than 60 inches..

The Port soils are well drained, have good water-holding
capacity, and have moderate to high natural fertility.

The Port soils are deeper and more friable than the
Renfrow and Vernon soils. Also, they are on bottom lands
instead of uplands.

Most of the acreage of Port soils is cultivated. These
soils are suited to alfalfa, wheat, sorghum, and native

Tass.
g Port clay loam (Pl —This is the only Port soil mapped
in the county. It is nearly level and is along small
streams. The areas are flooded occasionally ; flooding does
not damage this soil, but it may damage crops.

This soil is used mainly for wheat, grain sorghum, and
alfalfa. For the best yields, fertilizer should be applied
according to the results of soil tests. (Capability unit
ITc-1, Loamy Upland range site, windbreak suitability
group 2)

Pratt Series

In the Pratt series are deep, light-colored, undulating
and hummocky soils of the sandy uplands. These soils
occur throughout the county, but they are the dominant
soils in the western part.

Tn most places the surface layer is grayish-brown loamy
fine sand that is slightly acid, structureless, and about 12
inches thick. The subsoil is brown, friable light fine sandy
loam that has weak granular structure and is medium
acid. Horizontal bands of slightly finer textured and
darker colored material about an inch wide are at intervals
of 8 to 12 inches. The substratum is light-brown, struc-
tureless loamy fine sand.

Where the Pratt soils are rough and hummocky, they
are generally more sandy than in other areas. The tex-
ture of the subsoil ranges from fine sandy loam in the more
gently sloping areas to loamy fine sand in the more hum-
mocky areas.

These soils are well drained to somewhat excessively
drained. They take in water well, but their water-holding

capacity is somewhat low. Natural fertility is moderate
to low, and the sands are highly susceptible to wind
erosion.

The Pratt soils are more sandy than the Shellabarger
and Naron soils, and the layers in their profile are less
well defined. They are less sandy than the Tivoli soils.

Nearly all of the acreage of Pratt soils is cultivated.
Grain sorghum and native grass are well suited, and both
wheat and grain sorghum are grown on these soils. Some
areas are in range.

Pratt loamy fine sand, undulating (Pm)—The profile
of this soil is like the profile described for the series. The
slopes range from 1 to 6 percent.

Small areas of Pratt loamy fine sand, hummocky, Naron
fine sandy loam, and Shellabarger fine sandy loam are
included in the areas mapped as this soil. Also included
are small areas, locally called potholes, of Carwile fine
sandy loam. In most places the size of these included
areas is no larger than 1 acre.

This Pratt soil is subject to severe wind erosion. A
growing crop or crop residue should be kept on the surface
at all times to give protection from blowing. (Capability
g;ﬁt ITTe-1, Sands range site, wiridbreak suitability group

Pratt loamy fine sand, hummocky (Pr)—In about 50
percent of the acreage of this soil, the plow layer is fine
sand and the subsoil is more sandy than that in the typiecal
profile. This soil is steeper and rougher than Pratt loamy
fine sand, undulating, and it has slopes that range from
6 to 12 percent. In places the hummocks are 30 feet high.
Included in the areas mapped as this soil are small areas of
Pl:zlmtt loamy fine sand, undulating, and areas of Tivoli
soils.

Wind erosion is a serious hazard, and wheat is not well
suited. Grain sorghum is grown extensively and is well
suited. Soil blowing can be controlled by growing a win-
ter cover crop, such as vetch or rye, and managing crop
residue well. (Capability unit IVe-1, Sands range site,
windbreak suitability group 5)

Pratt-Carwile complex (Pt).—The soils of this complex
are so intermingled that it was impractical to separate
them on the map. Typical areas consists of about 40 per-
cent Pratt loamy fine sand, undulating; 25 percent Car-
wile fine sandy loam; 10 percent Naron fine sandy loam,
0 to 1 percent slopes; and 25 percent, of soils that have
characteristics intermediate between those of the Pratt
and Carwile soils. The soils that have intermediate char-
acteristics have a surface layer and subsoil like those of the
Pratt soils and a substratum like that of the Carwile soils.
A typical profile of the Carwile series is described under
the Carwile series. Areas of this complex are generally
hummocky. The Pratt and Naron soils occupy the higher
areas and the Carwile soil occupies the nearly level or
slightly depressed areas.

In areas of this complex, drainage is a problem during
wet seasons because the Carwile soil is somewhat poorly
drained. The Pratt soil is subject to wind erosion, and
blowing is a serious hazard in spring unless that soil is
protected by adequate cover. Wheat and grain sorghum
are the principal crops. Tall native grass is also well
adapted. (The Pratt soil is in capability unit IITe-1,
Sands range site, and windbreak suitability group 5; the
Carwile soil is in capability unit IIw—-2, Sandy range site,
and windbreak suitability group 3)
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Renfrow Series

In the Renfrow series are dark-colored, nearly level to
sloping soils developed in material weathered from red-
dish shale. These soils are mainly in the southeastern part
of the county in an area locally called red jaw country.

In most places the surface layer is very dark brown or
dark grayish-brown clay loam. It has fine granular struc-
ture, 1s medium acid, and is about 14 inches thick. The
subsoil is dark reddish-brown silty clay loam that has
blocky structure, has neutral reaction, and is about 28
inches thick. It is extremely hard when dry. The sub-
stratum is reddish and grayish shale that is not penetrated
by roots. Itis generally at a depth of 40 inches.

The surface layer ranges from 6 to 18 inches in thick-
ness, In places the lower part of the subsoil is weakly
calcareous.  Depth to the substratum ranges from 26
inches to more than 48 inches.

These soils take in water slowly, but their water-hold-
ing capacity is high. The more sloping areas are subject
to water erosion. Natural fertility is moderate.

The Renfrow soils are deeper over shale than the Ver-
non soils. They are less friable and are more clayey than
the Nash soils.

Nearly all of the acreage of these soils is cultivated, and
wheat is the main erop. Grain sorghum and native grass
are also well suited.

Renfrow clay loam, 0 to 1 percent slopes (Rc)—The
surface layer of this soil is brown. It is 12 to 18 inches
thick, or thicker than that in the typical profile, and shale
is at a greater depth. Small areas of Vernon soils are
included in the areas mapped as this soil.

This Renfrow soil is subject to wind erosion. There-
fore, crop residue should be kept on the surface in winter
and in spring for control of soil blowing. The gently slop-
ing areas ought to be farmed on the contour to control ero-
sion and to conserve moisture. (Capability unit IIs-1,
Clay Upland range site, windbreak suitability group 8)

Renfrow clay Ioam, 1 to 3 percent slopes (Re}.—The
profile of this soil is like the one described for the series.
Included in areas mapped as this soil are small areas of
Vernon and Ost soils and of Shellabarger fine sandy loam,
shale substratum, 0 to 3 percent slopes.

Runoff is rather high, and this Renfrow soil is subject
to moderately severe erosion. Also, because the intake of
water is slow, this soil is somewhat droughty. Terraces
and grassed waterways are needed to control erosion and
to conserve moisture. Stubble mulching should be used
to add residue to the surface layer. (Capability unit
IITe-6, Clay Upland range site, windbreak suitability
group 8)

Renfrow-Vernon clay loams (1 to 4 percent slopes)
Rv)—About 70 percent of this complex is Renfrow clay
loam, and the rest is Vernon clay loam. The profile of
the Renfrow soil is similar to the typical profile described
for the survey, but it is generally shallower over shale.
Also, the surface layer is only 6 to 10 inches thick, the sub-
soil is 10 to 16 inches thick, and the shale is at a depth of
less than 26 inches. A profile that is typical for the Ver-
non soil is described under the Vernon series.

Runoff is high, and the hazard of water erosion is
severe. Also, because their root zone is shallow, these
soils are droughty. Wheat is grown, and the soils are
also suited to native grass. About 20 percent of the acre-

age is still in grass. Contour farming, terraces, and
grassed waterways should be used to control erosion and
to conserve moisture. (Both soils are in capability unit
IVe-4 and windbreak suitability group 8; Renfrow soil is
in Clay Upland range site, and Vernon soil is in Red Clay
Prairie range site)

Shellabarger Series

The Shellabarger series consists of deep, brownish,
nearly level to sloping, sandy soils of the uplands. These
soils occur throughout the county but are mainly in the
south-central part.

In most places the surface layer is dark-brown or dark
grayish-brown sandy loam or loamy sand that has weak
granular structure, 1s medium acid, and is about 10 inches
thick. Generally, the subsoil is reddish-brown sandy clay -
loam that is about 80 inches thick. It is slightly acid and
has weak granular structure. The substratum is well-
drained coarse loamy sand.

The thickness of the surface layer ranges from 8 to 22
inches. The thickness of the subsoil ranges from 20 inches
to about 40 inches.

These soils are well drained and have moderate natural
fertility. The sloping Shellabarger soils are subject to
severe water erosion.

The Shellabarger soils are less sandy than the Pratt soils
and are more sandy than the Farnum soils. Their texture
is similar to that of the Naron soils, but the Shellabarger
soils have more brownish and more acid lower layers than
the Naron soils.

Most of the acreage of Shellabarger soils is cultivated,
and wheat and grain sorghum are the main crops.
Alfalfa and native grass are also well suited.

Shellabarger fine sandy loam, 0 to 1 percent slopes
(Sa).—This soil has a thicker surface layer and subsoil than
those in the typical profile. Included in the areas mapped
as this soil are small areas of Farnum fine sandy loam,
Pratt loamy fine sand, and Carwile fine sandy loam.

Water erosion is not a hazard, but there is a slight hazard
of wind erosion. To control blowing, stubble mulch and
plant a winter cover crop. Also apply fertilizer according
to the needs indicated by soil tests. (Capability unit ITe—
4, Sandy range site, windbreak suitability group 4)

Shellabarger fine sandy loam, 1 to 3 percent slopes
(Sb).—This soil has a profile similar to the one described
for the series. Small areas of Farnum fine sandy loam
and Pratt loamy fine sand -are included in the areas
mapped as this soil.

Water erosion is a severe hazard, and wind erosion is
a hazard unless good management is used. All cultivated
areas should be terraced and farmed on the contour.
Stubble mulching will help control erosion and increase
the amount of water taken into this soil. (Capability unit
ITTe—4, Sandy range site, windbreak suitability group 4)

Shellabarger fine sandy loam, shale substratum, 0
to 3 percent slopes (Sc).—In this soil the surface layer and
the upper part of the subsoil are similar to those ini the
profile described for the series. The lower part of the
subsoil at a depth of 30 to 36 inches grades to finer textured
material, part of which was derived from shale. The
depth from the surface to unweathered shale ranges from
95 to 55 inches. Small areas of Shellabarger fine sandy
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loam, 0 to 1 percent slopes, are included in the areas
mapped as this soil.

The sloping areas ought to be farmed on the contour,
and all crop residue should be returned to the soil to im-
prove tilth. Apply fertilizer according to the needs indi-
cated by soil tests. (Capability unit IITe-4, Sandy range
site, windbreak suitability group 8)

Shellabarger loamy fine sand, undulating {Se).—The
surface layer of this soil is about 15 inches thick, but the
subsoil and substratum are like those in the profile de-
seribed for this series. Small areas of Albion fine sandy
loam, of Shellabarger fine sandy loam, and of Pratt loamy
fine sand are included in the areas mapped as this soil.

Runoff is slow, and there is little or no hazard of water
erosion, because the surface layer is porous enough for
water to penetrate easily. Wind erosion is a serious haz-
ard. Therefore, a cover crop or crop residue should be
kept on the surface at all times. Rye or vetch provides a
oood cover that will control blowing in winter and improve
?ertility. (Capability unit IIe-1, §£mdy range site, wind-
break suitability group 5)

Shellabarger and Albion soils, 7 to 15 percent slopes
(Sg)—These soils are steep and are along or near upland
drainageways. They lack the distinct layers that are typi-
cal for these soils. The texture of the surface layer ranges
from loamy fine sand to heavy sandy loam, and the texture
of the subsoil ranges from gravel to light sandy clay loam.

These soils are not suited to cultivated crops, but native
grasses are well suited. Most of the acreage is used for
range. The pastures should be protected from burning and
overgrazing. (Both soils are in capability unit VIe-2 and
Sandy range site; Shellabarger soils are in windbreak
suitability group 4, and Albion soils are in windbreak
suitability group 8)

Shellabarger-Clark-Albion complex, 2 to 6 percent
slopes (Sh).—About 50 percent of this complex is Shella-
barger fine sandy loam, about 85 percent is Clark loam and
Clark fine sandy loam, and about 15 percent is Albion
sandy loam.

Wheat is the crop best suited to these soils. Erosion by
wind and water is a serious hazard. Terracing may not
be feasible on some fields, because the slopes are irregular.
Using stubble-mulch tillage and growing a winter cover
crop will help to-control erosion and to improve tilth and
fertility. (Shellabarger and Albion soils ave in capability
unit TVe-8 and Sandy range site, and Clark soils are in
capability wnit IVe-5 and Limy Upland range site;
Shellabarger and Clark soils are in windbreak suitability
group 4, and Albion soil is in windbreak suitability
group 8)

Shellabarger-Farnum complex, 1 to 3 percent slopes
(Sm)—About 65 percent of this complex is Shellabarger
fine sandy loam, about 25 percent is Farnum loam, and
10 percent is soils that have characteristics intermediate
between those of the Shellabarger and Farnum soils.

Wheat and grain sorghum are the main crops. Water
erosion is a serious hazard. In areas where water erosion
has removed most of the surface layer, wind erosion is
also a hazard. Contour farming, terraces, and grassed
waterways should be used in the sloping areas to control
erosion. Apply fertilizer for the best yields. (Shella-
barger soil is in capability unit ITTe-4, Sandy range site,
and windbreak suitability group 4; Farnum soil is in

capability unit ITe-3, Loamy Upland range site, and wind-
break suitability group 2)

Shellabarger and IIT'arnum soils, 3 to 7 percent slopes,
eroded (Sn).—These soils are similar to those in Shella-
barger-Farnum complex, 1 to 3 percent slopes. In the
steeper areas that are cultivated, the soils are eroded to the
extent that part of the subsoil is turned up in about 30 to
40 percent or move of the acreage each time the soils ave
plowed. Where erosion is less severe, the surface layer of
these soils is thinner than that in the typical profile.

These soils are best suited to native grass. If they are
cultivated, fertilizer is needed to obtain the best yields.
(Both soils are in capability unit IVe-2; Shellabarger soil
is in Sandy range site and windbreak suitability group 4;
Farnum soil is in Loamy Upland range site and windbreak
suitability group 2)

Slickspots (So)

Slickspot soils vary in characteristics, but all of them
have a high content of sodium. As a result, the surface
layer puddles after heavy rains and is severely crusted
after the soil dries. The Slickspot soils are mainly within
the watersheds of Peace Creek and Salt Creek.

The surface layer is 8 to 18 inches thick and ranges from
sandy loam to heavy loam in texture. In placesthe upper-
most 1 inch of soil material is crusted and light colored,
especially after a beating rain. The layers below the
surface layer are grayish in most places, but they are
mottled with olive or brownish colors in some places. The
t(laxture of these layers ranges from sandy clay loam to
clay.

n some areas these soils are free of lime to a depth of
about 30 inches, and in others they are calcareous to the
surface. Seams of gypsum occur below a depth of 16
inches.

Included in the areas mapped as Slickspots are small
areas of Plevna fine sandy loam, Farnum loam, and Tabler
clay loam.

Permeability is very slow in the Slickspot soils, and
drainage is restricted. The growth of plants that do not
tolerate alkali is seriously vetarded.

In this county nearly all of the acreage of Slickspot
soils is in grass. Only plants that tolerate alkali grow
in the areas where the soils contain the most alkali. Other
areas are suited to switchgrass and wheatgrass. (Capa-
bility unit VIs-1, Saline Lowland range site, windbreak
suitability group 9)

Smolan Series

In the Smolan series are deep soils that are dark colored
and sloping. These soils are on uplands in the northeast-
ern corner of the county.

In most places the surface layer is dark-brown silty clay
Joam that has weak granular structure. It is slightly
acid and is about 7 inches thick. The subsoil is reddish-
brown silty clay that has blocky structure and is about
50 to 60 inches thick. The upper part is slightly acid,
but the lower part is neutral. The subsoil is very firm and
compact and is slowly permeable. The substratum is
yellowish-red silty clay loam that is more friable than:
the subsoil. It has weak blocky structure.
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The surface layer ranges from 6 to 12 inches in thick-
ness but is 7 to 8 mches thick in most places. It is separa-
ted from the subsoil by an abrupt boundary.

Runoft is rapid on these soils because the surface layer
is thin over the clayey, slowly permeable subsoil. Natural
fertility is moderate,

The Smolan soils have a thinner surface layer and a
firmer, more slowly permeable subsoil than the Vanoss
soils. They are more reddish than the Tabler soils.

Most of the acreage is cultivated, and wheat is the main
crop. Grain sorghumn and native grasses are also well
suited.

Smolan silty clay loam, 1 to 3 percent slopes (Sp).—
This soil occupies smooth, gentle slopes in the northeastern
part of the county. Small areas of Bethany and Vanoss
soils and small areas of Smolan silty clay loam, 3 to 6 per-
cent slopes, moderately eroded, are included in the areas
mapped as this soil.

Runoff is rapid, and water erosion is a serious hazard.
Contour farming and terraces are needed in all cultivated
areas. Fertilizer generally increases yields if there is
enough rainfall. (Capability unit T1Ie-2, Loamy Up-
land range site, windbreak suitability group 1)

Smolan silty clay loam, 3 to 6 percent slopes, eroded
(St).—Runoff is rapid on this soil, and erosion has removed
part of the surface layer. Enough soil material has been
lost that part of the subsoil is mixed with the surface layer
each time the soil is plowed. The present plow layer is
reddish-brown silty clay loam. Gullies are not common;;
most of the soil material that has been lost was removed
through sheet erosion.

‘Wheat is the main crop, but sorghum is also well suited.
Commercial fertilizer or barnyard manure ought to be ap-
plied where crops are grown. The areas in pasture should
be protected from burning and overgrazing. (Capability
unit IVe-2, Clay Upland range site, windbreak suitability
group 1)

Tabler Series

The Tabler series consists of deep, dark-colored, nearly
These

level soils that are imperfectly drained (fig. 7).
soils are on uplands.

Figure 7—Water ponded on the Tabler soils 2 days after a rain.

In most places the surface layer is very dark gray when
dry and is about 8 inches thick. Generally, the subsoil is
dark-gray, firm silty clay with weak blocky structure.
The subsoil is 2 to 3 feet thick. The upper part is slightly
acid, but the lower part is weakly calcareous at a depth
of about 30 inches, The substratum has the same texture
as the subsoil, but it is more friable and is generally
mottled.

The surface layer ranges from 6 to about 12 inches in
thickness and from loam to clay loam in texture. The
texture of the subsoil ranges from silty clay to clay. Mot-
tling occurs in the subsoll in about 20 percent of the
acreage.

Tabler soils have a thinner surface layer than Bethany
soils. They are less reddish than Smolan soils.

Almost all of the acreage of these soils is cultivated,
and wheat is the main crop. Grain sorghum, alfalfa, and
native grasses are also suited.

Tabler clay loam (Ta)~—This soil has a profile like the
one. described for the series. It is nearly level. Drainage
is a minor problem in many places. Small areas of Beth-
any silt loam, 0 to 1 percent slopes, and Farnum loam, 0
to 1 percent slopes, are included in the areas mapped as
this soil.  (Capability unit IIs-1, Clay Upland range
site, windbreak suitability group 1)

Tabler-Slickspot complex (Tb)—From 5 to 35 percent
of this complex is Slickspot soils, and the rest is Tabler
clay loam. ~ The surface layer and the upper part of the
subsoil in the Tabler soil are like those in the profile de-
scribed for the series, but the lower part of the subsoil and
the substratum have been affected by salts. This soil is
nearly level, and the imperfect drainage is a more severe
problem than in the typical Tabler soils. The Slickspot
soils are described under the mapping unit Slickspots.

The Tabler soil in this complex is less productive than
Tabler clay loam mapped alone. The decrease in yields
is in direct proportion to the proportion of Slickspot soils
in the area.  (Both soils are in capability unit ITVs-1;
Tabler soil is in Clay Upland range site and windbreak
suitability group 1; Slickspot soils are in Saline Lowland
range site and windbreak suitability group 9)

Tivoli Series

The Tivoli series consists of deep, light-colored, hum-
mocky to hilly sands. These soils are in the sandhill areas
in the northern and western parts of the county.

In most places the surface layer is light-brown fine sand
2 to 10 inches thick. The subsoil is mainly light-brown
fine sand but contains thin bands of darker colored sand
about 12 to 18 inches apart in some places. The substra-
tum is fine sand that is lighter colored than the subsoil.
The more hilly and rougher areas of these soils are lighter
colored and more sandy than the hummocky areas.

These soils are excessively drained. Their water-hold-
ing capacity is low.

The Tivoli soils are more sandy and are in areas of
rougher topography than the Pratt soils.

Nearly all the acreage of Tivoli soils is used for range.
Native grasses are best suited to these soils.

Tivoli fine sand, hilly (Tf).—This soil is more hilly and
choppy than Tivoli soils, hummocky. The surface layer
is 2 to 5 inches thick, and the subsoil and substratum are
fine sand that is very pale brown when dry.
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Aveas of Tivoli soils, hummocky, are included in the
areas mapped as this soil. The included soils make up as
much as 15 percent of the acreage. Blowouts occur within
the more choppy parts of this soil.

This soil supports a sparse stand of vegetation. Giant
sandreed, locally called blowout grass, is common in the
stand. Wild plum and little bluestem are well suited to
the sandier hills, and big bluestem and indiangrass are
suited to the smoother areas.

This soil is used for range or is fenced and protected
from livestock to minimize the hazard of wind erosion.
Where it is nsed for range, it should be protected from
overgrazing or burning. (Capability unit VIle-l,
Choppy Sands range site, windbreak smtability group 6)

Tivoli soils, hummocky (Th).—These soils have a profile
similar to the one described for the series. In many
places, however, the surface layer is loamy fine sand rather
than fine sand. Where the surface layer is fine sand, it
is 6 to 10 inches thick. These soils are more rolling than
Tivoli fine sand, hilly, and the hummocks are smoother.

Aveas of Pratt loamy fine sand and small areas of
Elsmere and Plevna loamy fine sand are included in the
areas mapped as Tivoli soils, hummocky. The Elsmere
and Plevna soils occupy the low places between the
hummocks.

Big bluestem, switchgrass, indiangrass, and other tall
grasses are well suited to the Tivoli soils.  The hazard of
wind erosion is severe on these soils, and a good cover of
orass must be maintained at all times. (Capability unit
VIe-1, Sands range site, windbreak suitability group 5)

Vanoss Series

In the Vanoss series are deep, dark-colored, nearly level
and sloping soils. These soils are on the high terraces and
uplands adjacent to the Little Arkansas River.

In most places the surface layer is brown sil loam that
has granular structure, is slightly acid, and is about 20
inches thick. It is easily worked. Generally, the subsoil
is brown, friable clay Ioam that has subangular blocky
structure. It is generally about 4 feet thick. The sub-
stratum is friable loam to clay loam and contains scattered
concretions that are calcareous.

The thickness of the surface layer ranges from 12 to
about 25 inches. In most places the texture of the subsoil
is clay loam, but in some areas it is heavy loam.

These soils are naturally well drained. They have me-
dium internal drainage, are moderately permeable, and
have good water-holding capacity. Natural fertility is
high.

Vanoss soils are less sandy than Shellabarger and
Naron soils. They are less clayey than Bethany soils.

Most of the acreage of Vanoss soils is cultivated. These
soils are well suited to the native grasses and to all.of the
field crops grown in the area.

Vanoss silt loam, 0 to 1 percent slopes (Va)—This soil
has a profile like the one described for the series. Small
areas of Bethany and Naron soils are included in the areas
mapped as this soil.

Apply fertilizer according to the needs indicated by soil
tests, and return all crop residue to the soil. These prac-
tices improve yields and increase the amount of water
taken in. (Capability unit I-1, Loamy Upland range
site, windbreak suitability group 4)

Vanoss silt leam, 1 to 3 percent slopes (Vb).—The sur-
face layer of this soil is about 4 inches thinner than the
one in the profile described for the series. The hazard
of water erosion is moderate. Small areas of Naron fine
sandy loam, 1 to 3 percent slopes, and Farnum loam, 1 to
3 ‘plercent slopes, are included 1n the areas mapped as this
soll.

Terrace and farm on the contour to control water ero-
sion. Also, keep a growing crop or crop residue on the
surface to conserve moisture and to improve tilth. (Capa-
bility unit ITe-2, Loamy Upland range site, windbreak
suitability group 4)

Vanoss silt loam, 3 to 7 percent slopes, eroded (Vc).—
This soil is adjacent to drainageways in the uplands. Tt
1s moderately eroded; much of the surface layer has been
lost through erosion. In about 20 percent of the acreage,
part of the subsoil has been mixed with the surface layer.
The surface layer in the rest of the acreage is less than 12
inches thick, Small areas of Clark loam are included in
the areas mapped as this soil. »

Stubble mulching, terracing, and contour farming will
improve yields. Fertilizer should also be applied accord-
ing to the needs indicated by soil tests. (Capability unit
IVe-2, Loamy Upland range site, windbreak suitability
group 4)

Vernon Series

In the Vernon series ave brown to reddish-brown clayey
soils of the uplands. These soils are shallow over reddish
clayey shale.

In most places the surface layer is brown, friable clay
loam that has fine granular structure. It is calcareous and
is about 8 inches thick. Below the surface layer is 8 to 12
inches of reddish-brown friable heavy clay loam. This
material is calcareous. Bits of shale are scattered
throughout the layer. T ard, red and gray, unweathered
shale is at a depth of about 20 inches.

The surface layer ranges from 6 to about 10 inches in
thickness. The texture of the surface layer and subsoil
ranges from clay loam to clay. Depth to shale ranges
from 12 to about 26 inches.

The Vernon soils are shallower over shale than the Ren-
frow soils. They lack the distinct textural layers typical
of the Renfrow soils.

These soils are well drained, but they are slowly perme-
able and have an impervious substratum. Because shale
is near the surface, the water-holding capacity is low and
runoff is high.

About half of the acreage of Vernon soils in this county
is farmed. The areas that are farmed are mapped in a
complex with Renfrow soils.

Vernon soils (Ve].—These soils are generally steep. In
most places they have slopes of more than 7 percent, but
in about one-fourth of the acreage they are nearly level or
have slopes of less than 7 percent. In places the slopes
are broken. In about 75 percent of the acreage, the pro-
file is like the one described for the series, but in about 25
percent the soils are shallower over shale than in the
typical profile.

These soils are not suited to cultivated crops, and nearly.
all of the acreage is in grass. The areas in grass should
be protected from burning or overgrazing. The culti-
vated areas ought to be reseeded to native grass. (Cap-
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ability unit VIe—4, Red Clay Prairie range site, windbreak
suitability group 8)

Wann Series

The Wann series consists of soils developed in recently
deposited alluvium. These soils are near the major
streams and are underlain by stratified material, mainly
sand and gravel.

The surface layer is dark-gray calcareous sandy loam
about 16 inches thick. The subsoil is friable, calcareous
sandy loam and is generally mottled. It isabout 14 inches
thick. The substratum is brownish sand but has thin lay-
ers of gravel, clay, or silt within the sand in many places.

These soils have a high water table that is generally
within 4 feet of the surface. Unless they are protected
by dikes, they are flooded occasionally. These soils re-
spond well to nitrogen fertilizer.

Most of the acreage of Wann soils is cultivated.
principal crop is grain sorghum.

Wann fine sandy loam (Wa)—This is the only Wann
soil mapped in the county. Itisnearly level. Small areas
of Canadian fine sandy loam and Platte soils are included
in the areas mapped as this soil.

Some areas can be improved by providing artificial
drainage. Fertilizer should be added according to the
needs indicated by soil tests. (Capability unit ITIw-L,
Subirrigated range site, windbreak suitability group )

Wet Alluvial Land (We)

Soils formed in alluvinum make up this land type. They
are along the North Fork Ninnescah River and its tribu-
taries, and the areas have been dissected by stream chan-
nels. These soils developed in stratified material that
ranges from sandy loam to clay loam in texture.

About 60 percent of the acreage is neutral to calcareous
clay loam, and the water table is at a depth of 20 to 36
inches in those areas. About 20 to 35 percent of the
acreage is made up of ridges or sandbars of sandy loam
to fine sand, and the water table is at a depth of 36 to 50
inches in those areas. Oxbows are common along the North
Fork Ninnescah River. Where they occur, water is ponded
much of the time. Floods generally occur from one to
six times a year, but they are usually or short duration.
They last less than 48 hours.

The best use of this land type is for range, and switch-
grass and prairie cordgrass are suitable range plants.
Good management of the range includes controlling weeds
and stocking livestock at a proper rate. (Capability unit
Vw-1, Subirrigated range site, windbreak suitability
group T)

The

Use and Management of Soils

The soils of Reno County are used mainly for dryland
crops and for pasture or range. This section explains
how the soils may be managed for these main purposes,
and also for irrigating crops or pasture, planting trees,
providing habitats for wildlife, and building highways,
farm ponds, and similar engineering structures. It also
gives the predicted yields of the principal crops grown
under two levels of management. The method of pre-

senting information is that of describing general prac-
tices suitable for all the soils, then grouping soils that
require similar management, describing the group, and
suggesting suitable management practices.

Management of Cropland *

Shortage of rainfall and erosion by water and wind are
the major problems in managing cropland in this county.
Most of the soils are highly susceptible to erosion when
they are cultivated and do not have an adequate cover.
Also, the cultivated soils have generally been farmed for
more than 50 years. As a result, they are eroded in vary-
ing degrees and are lower in content of organic matter and
in fertility than they were originally.

The management practices needed for one soil may not
be appropriate for another. Generally, however, the
objectives of management are to control erosion, conserve
moisture, maintain the supply of plant nutrients, and
improve tilth. The general practices employed to accom-
plish this are explained in the following paragraphs.
Cropping systems—The choice of a good cropping sys-
tem can do much to control erosion and conserve moisture.
In this county the cropping systems used vary widely be-
cause of differences in the soils and in the type of farm
enterprise. One cropping system, commonly used on live-
stock farms, protects the soils and conserves moisture. It
consists of 3 to 5 years of alfalfa, 1 or 2 years of small
grains, and 1 year of grain sorghum or forage sorghum.

weetclover is also included in this cropping system if it
can be utilized by livestock.

On most farms where the products are marketed as cash
crops, wheat and grain sorghum are the principal crops.
If wheat and either grain sorghum or forage sorghum are
the only crops grown in the cropping system, they are
usually grown year after year in the same field. Wheat
does not yield well, however, if it is grown after sorghum,
because it cannot be planted until after the sorghum is har-
vested. By that time, the soil moisture and supply of
plant nutrients are usually temporarily depleted. . A cover
crop can be used if other protective cover is lacking. In
some fields stripcropping 1s practiced to help control ero-
sion. It consists of growing a cover crop or other close-
growing crops in a systematic arrangement of strips or
bands, which serve as barriers that protect the soils.

Where a cropping system is used that conserves the soils
and moisture, nitrogen fertilizer, phosphate, and potash
are applied according to the needs indicated by soil tests.
Lime is needed on some soils if alfalfa or sweetclover is to
be grown. The amount required should be determined by
soil tests.

1'erracing and contour farming.—Terracing and contour
farming help in controlling water erosion, and they con-
servemoisture. Terracing is feasible in many fields where
the slopes are between 1 and about 7 percent, and some soils
must be terraced if water erosion is to be kept within rea-
sonable limits. Terracing is not feasible in some fields,
however, even though erosion is damaging the soils. Tor
example, in fields where the topography is irregular, ter-
races are not practical. If constructed, they are crooked,
and contour farming, essential in terraced .fields, cannot
be practiced. Also, terraces are not feasible on some sandy

* By 1. D. DIcKEN, soil conservationist, Soil Conservation Service.
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soils, because of the difficulty in maintaining the ter-
race ridge. Where terraces cannot be used, the area can
be planted to trees, grass, small grains, or other crops that
resist erosion. If the soils must be cultivated, stubble-
mulch tillage is desirable.

The terraces serve as a guideline for tillage operations
in contour farming. Each contour row is in itself a
small terrace that increases the intake of water. Contour
farming without terraces is desirable only if all the
natural watercourses are grassed. This is because water
tends to concentrate in the low areas and causes gully
erosion.

A system for disposing of excess water is necessary in
terraced fields, and three systems are commonly used for
this purpose. One method is to run the water into a
pasture or field of native hay; another is that of con-
structing a wide, flat-bottomed channel and then establish-
ing a stand of either tame or native grasses in the channel;
and a third is that of building one or more concrete chutes
or overfalls. The method that moves water into a pasture
or hayfield is generally considered to be the most desirable.
Some landowners, however, prefer concrete structures,
even though these are more expensive than grassed water-
ways. The second method—a wide, flat-bottomed chan-
nel—removes some land from cultivation, but the grass
can be harvested, and should be harvested, annually.

Management of crop residue—Proper management of
crop residue helps to prevent erosion by water and wind,
to maintain good tilth, and to maintain the supply of
plant nutrients. It consists of incorporating crop residue
into the surface soil. The crop residue ought to be pro-
tected from overgrazing and should never be burned.
Where small grains or grain sorghum have made good
growth and have been harvested, the residue from their
leaves and stalks will add a ton or more of organic matter
to the soils if it is incorporated in the surface soil.

Stubble mulching (fig. 8), a management practice used
for keeping crop residue on the surface of the soil, gives
greater protection from water and wind erosion than do
similar practices. When stubble mulching is practiced,
the residue from the previous crop is kept on the surface
until the following crop has produced some cover that will

Figure 8—A field where wheat has been harvested and stubble-
mulch tillage has been used to protect against erosion.

“and the least risk of damage when they are used.

protect the soils. The residue thus provides continuous
protection from erosion. Stubble mulching is especially
desirable on soils that are highly susceptible to erosion
by water and wind. Where it is used, special tools, such
as 24-inch to 7-foot sweeps or rod weeders that do not cover
the residue, are necessary.

Drainage—The construction of drainage ditches is a
widely used practice where the natural drainage system
is inadequate and crop yields are reduced by standing
water. The cooperation of several farmers will likely be
necessary in constructing the main drainage channel for
the drainage system. After the main drainage channel is
constructed, the drainage systems for individual farms
empty into the main ditch. Several groups of farmers
have already organized drainage districts so that they can
establish satisfactory drainage systems.

Capability Groups of Soils

The capability classification is a grouping that shows,
in a general way, how suitable soils are for most kinds of
farming. It is a practical grouping based on limitations
of the soils, the risk of damage when they are used, and
the way they respond to treatment.

In this system all the kinds of soil are grouped at three
levels, the capability class, subclass, and unit. The eight
capability classes in the broadest grouping are designated
by Roman numerals I through VII. In class I are the
goils that have few limitations, the widest range of use,
The
soils in the other classes have progressively greater natural
limitations. In class VIII are soils and landforms so
rough, shallow, or otherwise limited that they do not pro-
duce worthwhile yields of crops, forage, or wood products.

The subeclasses indicate major kinds of limitations within
the clagses. Within most of the classes there can be up
to four subclasses. The subclass is indicated by adding a
small letter, e, w0, s, or ¢, to the class numeral, for example,
ITe. The letter ¢ shows that the main limitation is risk
of erosion unless close-growing plant cover is maintained ;
2 means that water in or on the soil will interfere with
plant growth or cultivation (in some soils the wetness can
be partly corrected by artificial drainage); s shows that
the soil 1s limited mainly because it is shallow, droughty,
or stony, and ¢, used in only some parts of the country,
indicates that the chief limitation is climate that is too
cold or too dry.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most, only subclasses w0, s, and ¢, because the soils
in it ‘are subject to little or no eroston but have other
limitations that restrict their use largely to pasture, range,
woodland, or wildlife.

Within the subclasses are the capability units, groups of
soils enough alike to be suited to the same crops and
pasture plants, to require similar management, and to have
similar productivity and other responses to management.
Thus, the capability unit is a convenient grouping for
making many statements about management of soils.
Capability units are generally identified by numbers as-
signed locally, for example, ITe-1 or IITe-2.

Soils are classified in capability classes, subclasses, and
wmmits in accordance with the degree and kind of their
permanent limitations; but without consideration of major
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and generally expensive landforming that would change
the sTope, depth, or other characteristics of the soil; and
without consideration of possible but unlikely major rec-
lamation projects.

The eight classes in the capability system, and the sub-
classes and units in this county, are described in the list
that follows.

Class I. Sotls that have few limitations that restrict
their use.

(No subclasses)

Unit I-1. Deep, nearly level, dark-colored,
friable soils.

Class II. Soils that have some limitations that reduce the
choice of plants or require moderate conservation
practices.

Subclass ITe. Soils subject to moderate erosion if they
are not protected.

Unit ITe-1. Nearly level, moderately deep or
deep soils that have a sandy substratum

Unit ITe-2. Deep, gently sloping, brownish,
friable soils.

Unit ITe-3. Deep, gently sloping, loamy soils.

Unit TIe<4. Deep, nearly level and gently un-
dulating, sandy or loamy soils.

Subclass ITw. Soils that have moderate limitations
because of excess wetness.

Unit ITIw-1. Dark-colored soils of valleys; mod-
erately deep over sand and gravel.

Unit IIw-2. Nearly level or gently sloping,
sandy soils underlain by clayey material.

Subclass ITs. Soils that have moderate limitations
of moisture capacity or tilth,

Unit I1s-1. Deep and moderately deep, nearly
level soils.

Subclass ITe. Soils that have moderate limitations
because of low rainfall.

Unit‘] ITc-1. Deep, nearly level, dark-colored
soils.

Unit TIc-2. Deep, nearly level, loamy to sandy
soils that have a calcareous, loamy to clayey
subsoil.

Class ITI. Soils that have severe limitations that reduce
the choice of plants, or require special conservation
practices, or both. ,

Subclass ITTe. Soils subject to severe erosion if they
are cultivated and not protected.

Unit ITTe~-1. Deep, gently undulating to hum-
mocky, sandy soils.

Unit 1IIe-2. Deep, gently sloping, reddish,
clayey soils.

Unit I1Te-3. Moderately deep to shallow, red-
dish-brown, silty soils underlain by siltstone.

Unit ITTe—4. Deep and moderately deep, gently
sloping, sandy soils that have a friable subsoil.

Unit ITTe-5. Dark-colored, gently sloping, loamy
soils that are shallow over limy material.

Unit TITe-6. Deep or moderately deep, clayey
soils that have a clay loam surface layer.

Subeclass IIIw. Soils that have severe limitations
because of excess water.

Unit ITIw-1. Brownish fine sandy loams that
are moderately -deep over sand and are in
valleys.

Unit ITIw-2. Dark-colored, clayey soils that are
moderately deep over sand or gravel and are in
valleys.

Subclass I1Is. Soils that have severe limitations of
moisture capacity or tilth.

Unit ITIs-1. Sandy soils that are moderately
deep over coarse sand and gravel.

Class IV. Soils that have very severe limitations that
restrict the choice of plants, require very careful man-
agement, or both.

Subclass I'Ve. Soils subject to very severe erosion if
they are cultivated and not protected.

Unit IVe-1. Deep loamy fine sands in steep,
hummocky areas.

Unit IVe-2. Deep, brownish to reddish-brown
sandy loams to silty clay loams that are
sloping and eroded. ,

Unit IVe-3. Deep and moderately deep, gently
sloping, brownish, sandy soils that are under-
lain by coarse sand and gravel.

Unit IVe-4. Shallow and moderately deep, red-
dish-brown, silty and clayey soils that are
gently sloping to strongly sloping.

Unit IVe-5. Strongly sloping, sandy to loamy,
calcareous soils.

Subclass IVs. Soils that have very severe limitations,
mainly a high content of salts. '

Unit IVs—1. Deep, nearly level, loamy to clayey
soils and Slickspot soils.

Class V. Soils that are not likely to erode but that have
other limitations, impractical to remove without major
reclamation, that limit their use largely to pasture or
range, woodland, or wildlife food and cover.

Subclass Vw. Soils too wet for cultivation; drainage
or protection not feasible.

Unit Vw-1. Sandy to loamy soils that have a
permanent high water table.

Class VI. Soils that have severe limitations that make
them generally unsunited to cultivation and that limit
their use largely to pasture or range, woodland, or wild-
life food and cover. .

Subclass VIe. Soils severely limited, chiefly by risk
of erosion, if protective cover is not maintained.

Unit VIe-1. Deep, hummocky sands.

Unit VIe-2. Deep or moderately deep sandy
loams that have steep slopes.

Unit VIe-3. Reddish, silty or loamy soils that
are shallow and moderately deep over siltstone.

Unit VIe—4. Nearly level to steep, reddish,
clayey soils that are shallow over shale; in some
areas the slopes are broken.

Unit VIe-5. Deep, moderately steep, dark-
colored loams and clay loams.

Subclass VIw. Soils severely limited by excess water
and generally unsuitable for cultivation.

Unit VIw-1. Mixed soils adjacent to streams
that are frequently flooded.

Subclass VIs. Soils generally unsuitable for cultiva-
tion and limited for other uses, mainly by a high
content of salts.

Unit VIs-1.
and alkali.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation without major

Deep, clayey soils that contain salts
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reclamation and that restrict their use largely to grazing,
woodland, or wildlife.
Subclass V1Ie. Soils very severely limited, chiefly by
risk of erosion if protective cover is not maintained.
Unit VIIe-1. Deep, light-colored soils that oc-
cupy rough hummocks and dunes.

Class VIIL. Soils and landforms that, without major
reclamation, have limitations that preclude their use
for commercial production of plants and restrict their
use to recreation, wildlife, water supply, or esthetic pur-
poses. (Nonein Reno County)

Management of soils by capability units

In this section the soils of the county are placed in capa-
bility units and use and management, is suggested for the
soils of each unit. In planning management of the soils,
the basic practices of management described in the subsec-
tion “Management of Cropland” are to be considered.

CAPABILITY UNIT I-1

Only Vanoss silt loam, 0 to 1 percent slopes, is in this
capability unit. It is a deep, nearly level, dark-colored,
friable soil.

This is one of the best soils in the county for agriculture.
It is loamy to depths reached by most deep-rooted crops.
The intake of water and the water-holding capacity are
good. Natural fertility is moderately high, but lime may
be needed for good yields of legumes.

Alfalfa, wheat, and sorghum are the main crops, but
this soil is suited to all the crops commonly grown in the
area. A good supply of plant nutrients should be main-
tained, and good management of crop residue is needed in
areas that are cultivated.

CAPABILITY UNIT Ile-1

Canadian fine sandy loam is the only soil in this capa-
bility unit. It is a nearly level, moderately deep or deep
soil that has a sandy substratum.

Natural fertility is moderate, but lime may be needed
if legumes are to be grown successfully. Wind erosion is
a hazard.

Wheat and sorghum are the main crops, but alfalfa is
grown to some extent. Nitrogen and phosphate are needed
to maintain fertility. - Wind stripcropping and proper
management of crop residue will help to control wind
e108i0N.

} CAPABILITY UNIT Ile-2

Only one soil, Vanoss silt loam, 1 to 3 percent slopes, is
in this capability unit. It isa deep, gently sloping, brown-
ish soil that is silty and friable.

This soil takes in water readily, but water erosion is a
problem. Natural fertility is moderately high, but the
use of nitrogen on wheat is profitable in most years.

Alfalfa, wheat, and sorghum are well-suited crops.
Terraces and grassed waterways, are needed, and contour
farming should be used for the control of water erosion.
Also, fertilizer ought to be applied according to the results
of soil tests, so that the proper level of fertility will be
maintained.

CAPABILITY UNIT He-3

Deep, gently sloping, loamy soils make up this capabil-

ity unit. These soils are—

Bethany silt loam, 1 to 3 percent slopes.

Farnum loam, 1 to 3 percent slopes.

Shellabarger-Farnum complex, 1 to 3 percent slopes (Farnum
soil only). ’

The content of clay below the surface layer of these soils
inereases with increasing depth. Where these soils are
bare, runoff is medium to high and water erosion is a haz-
ard. Natural fertility is moderate, but the surface layer
is acid. Lime may be needed to grow legumes. Wheat,
sorghum, and alfalfa respond well to fertilizer.

All the crops commonly grown in the area are suited to
these soils. Terraces, grassed waterways, and contour
farming are needed to control water erosion. The fertility
ought to be maintained by applying fertilizer according
to the results of soil tests.

CAPABILITY UNIT Ile—4

In this capability unit are deep, nearly level and gently
undulating, sandy or loamy soils that have a subsoil of
sandy clay loam or clay loam. These soils are—

Carwile-Farnum fine sandy loams (Farnum soil only).
Farnum fine sandy loam, 0 to 1 percent slopes.

Narou fine sandy loam, O to 1 percent slopes.
Naron-Farnum complex.

Shellabarger fine sandy loam, 0 to 1 percent slopes.

The high areas of these undulating soils are the most
sandy and are subject to wind erosion. At times after
heavy rains, water stands on the surface in the low areas.
Natural fertility is moderate, but lime may be needed to
grow alfalfa.

Wheat and grain sorghum are the main crops, but alfalfa
is also well suited. Wind stripcropping and keeping all
crop residue on the surface are practices that protect the
soils from erosion. Maintain fertility by adding fertilizer
according to the results of soil tests.

CAPABILITY UNIT IIw-1

Only Dale clay loam is in this capability unit. This soil
is dark colored and is moderately deep over sand and
gravel. It is in the valley of the Arkansas River.

This soil is subject to occasional flooding, unless it is
protected by dikes. The water table is within the depth
reached by the roots of alfalfa, and at times it is high
enough to damage crops. Natural fertility is moderately
high, but nitrogen is needed. -Lime is generally not needed
to grow alfalfa.

Alfalfa, wheat, and sorghum are suited to this soil.
Good management requires using all crop residue and
maintaining the level of fertility.

CAPABILITY UNIT IIw-2

In this capability unit are nearly level or gently sloping,
sandy soils underlain by clayey material. The soils are on
the uplands and high terraces along the Arkansas River.
These soils are—

Carwile fine sandy loam.
Carwile-Farnum fine sandy loams (Carwile soil only).
Pratt-Carwile complex (Carwile soil only).

The surface layer is underlain by clayey layers at a depth
of about 10 to 36 inches. In wet years some areas may be
too wet for good yields, especially where the clayey layers
arve near the surface. Wind erosion is a hazard in dry
years. The intake of water and the water-holding capacity
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are good. Fertility is moderately low, it crops, especially
sorghum, respond well if adequate fertilizer is applied.

_Wheat, sorghum, and alfalfa are the main crops. Fer-
tilizer is required, and drainage should be established
where needed. Practices needed to control erosion include
wind stripcropping and stubble-mulch farming.

CAPABILITY UNIT IIs-1

In this capability unit are deep and moderately deep,

nearly level soils. These soils are—

Renfrow clay loam, 0 to 1 percent slopes.

Tabler clay loam.
_ The content of clay in these soils increases with increas-
ing depth. The intake of water is slow, and drainage
may be a problem in the nearly level or slightly depressed
areas. Fertility is moderate, but lime may be needed for
growing legumes.

Wheat and sorghum are well suited to these soils, and
these crops respond well to fertilizer. Alfalfa is generally
not suited to the Renfrow soil, because of the shale at a
moderate depth. Surface drains need to be installed in
places, and the fertility of the soils maintained.

CAPABILITY UNIT IIc-1

This capability unit consists of deep, nearly level, dark-

colored soils. These soils are—
Bethany silt loam, 0 to 1 percent slopes.
Farnum loam, 0 to 1 percent slopes.
Farnum-Tabler complex.
Port clay loam.

These soils have a loamy surface layer and a clayey
subsoil. Permeability is slow, and little water runs off
these soils. Therefore, ponding is a minor problem in wet
years. TFertility is moderately high, but crops respond
well to nitrogen and phosphate. Except on the Port soil,
lime may be needed for alfalfa.

Alfalfa, wheat, and sorghum are well suited to these
soils. Practices that conserve moisture and that maintain
fertility should be used. Also, surface drainage is needed
in some-areas.

CAPABILITY UNIT Ilc-2

In this unit are deep, nearly level, loamy or sandy soils
that have a calcareous, loamy or clayey subsoil. These
soils are—

Clark fine sandy loam.
Clark-Ost complex, 0 to 1 percent slopes.

These soils have moderately high fertility. The high
content of lime in the subsoil, however, may reduce the
effectiveness of minor elements and phosphate.

Alfalfa and wheat are well suited. In areas where the
surface layer is thin over the calcareous subsoil, yields of
grain sorghum are lower than normal for other areas of
these soils. Stubble-mulch farming and other practices
that conserve moisture and maintain fertility are needed.

CAPABILITY UNIT IIle-1

This capability unit consists of deep, gently undulating
to hummocky, sandy soils that have a grayish-brown sur-
face layer. These soils are—

Naron-Pratt complex.
Pratt loamy fine sand, undulating.

Pratt-Carwile complex (Pratt soil only).
Shellabarger loamy fine sand, undulating.

The soils of this unit that are in the high areas, or on
the humps, are the most sandy. The ones in the low areas
have a loamy or somewhat sandy texture. These soils are
subject to wind erosion. Natural fertility of all these soils
is moderately low or low, and crops grown on them re-
spond well to fertilizer.

Sorghum and wheat are well suited to these soils. Al-
falfa 1s less well suited, but it is grown successfully in some
areas. Wind stripcropping, maintaining fertility, and
managing crop residue properly are all good management
practices for these soils.

CAPABILITY UNIT Ille-2

Only Smolan silty clay loam, 1 to 3 percent slopes, is in
this capability unit. It s a deep, gently sloping, reddish,
clayey soil. This soil has a thin surface layer. A clear
or abrupt boundary separates the surface layer from the
subsoil of firm silty clay. Runoff is high, and water ero-
sion is a serious problem. Fertility is moderate, but lime
may be needed for legumes.

All crops commonly grown in the area are suited to this
soil, but wheat and grain sorghum are the main crops.
Constructing terraces and grassed waterways, using con-
tour farming, and maintaining fertility are good manage-
ment practices for this soil.

CAPABILITY UNIT IIle-3

Only the soils of Nash-Lucien complex, 1 to 3 percent
slopes, are in this capability unit. These are moderately
deep to shallow, reddish-brown, silty soils that are under-
lain by siltstone at a depth of 10 to 30 inches.

Runoff is rapid, and water erosion is a hazard on these
soils. These soils are somewhat droughty because the root
zone is shallow. Natural fertility is moderate.

Wheat is the principal crop. Grain sorghum is fairly
well suited, but alfalfa is not suited.

Farming on the contour and constructing terraces and
grassed outlets are good management practices for these
soils. Practices that conserve water and maintain fertility
are also needed.

CAPABILITY UNIT Ille-4

This capability unit consists of deep and moderately
deep, gently sloping, sandy soils that have a friable sub-
soil. These soils are—

Naron fine sandy loam, 1 to 3 percent slopes.
Shellabarger fine sandy loam, 1 to 3 percent slopes.
Shellabarger fine sandy loam, shale substratum, 0 to 3 percent

slopes.
Shellabarger-Farnum complex, 1 to 3 percent slopes (Shella-

barger soil only).

The subsoil of these soils is sandy clay loam, and the
content of clay increases with increasing depth. Erosion
by wind and water is a hazard. Fertility is moderate, but
lime may be needed to grow legumes sucesstully.

All crops commonly grown in the area are suited to
these soils, but wheat and grain sorghum are the main
crops. Constructing terraces and grassed waterways,
farming on the contour, and maintaining fertility are
management practices that are needed.
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CAPABILITY UNIT IIfe-5

Only Clark-Ost complex, 1 to 3 percent slopes, is in this
capability unit. The soils of this complex are dark
colored, gently sloping, and shallow over limy material.
They have a loamy surface layer and a calcareous subsoil.

In many places mounds and humps make up the un-
even topography in areas of these soils. Calcareous mate-
rial is exposed in places, which increases the hazard of
wind erosion on the humps. The control of water erosion
with terraces is not feasible in some fields, because of ir-
regular slopes. In addition to the need for practices that
control erosion, practices that maintain fertility are
needed. Nitrogen and phosphate are needed, but lime is
not required. The lime in these soils is likely to make
iron and other minor elements unavailable to plants. This
causes chlorosis, a nutritional deficiency of plants, to
which sorghum is especially susceptible.

CAPABILITY UNIT Ille-6

Only Renfrow clay loam, 1 to 8 percent slopes, is in
this capability unit. It is a deep or moderately deep,
dark-colored, clayey soil that has a subsoil of brownish to
reddish silty clay loam or heavy clay loam. Shale is at a
depth of about 26 to 48 inches.

Runoft is high, and the hazard of water erosion is mod-
erately severe. The intake of water is limited, and this
soil is somewhat droughty where runoff is not controlled.
Fertility is moderate.

Wheat and grain sorghum are well suited and respond
well to fertilizer. Alfalfa is fairly well suited, but lime
may be needed in some places. Terracing, installing
gragsed waterways, contour farming, and maintaining
fertility are practices that are needed on this soil.

CAPABILITY UNIT IIlw-1

Only Wann fine sandy loam is in this capability unit.
It is a brownish soil of valleys and is moderately deep over
sand; the fine sandy loam of the surface layer grades to
sand at a depth of about 25 inches.

Where this soil is not protected by dikes, it is subject to
occasional flooding. Wind erosion is a problem in spring
if the soil is bare. TFertility is moderately low to low.

The principal crops are grain sorghum and forage sor-
ghum. These crops respond well to additions of nitrogen
and phosphate. Because flooding is a hazard and the
water table is high, alfalfa and wheat are not well suited.
Practices that maintain fertility and that control wind
erosion are needed. Drainage is generally not practical.

CAPABILITY UNIT Illw-2

Only Lesho clay loam is in this capability unit. This
soil is dark colored, clayey, and moderately deep over sand
or gravel. It is in valleys and is flooded occasionally.

This soil has a high water table and is mottled. It is
weakly calcareous. Fertility is moderate, and wetness is
a problem in spring.

Sorghum is.the main crop grown because alfalfa and
wheat are not well snited. Maintaining fertility is the
main problem in managing this soil. Crops that tolerate
wetness should be planted, and dikes can be installed in
some places.

CAPABILITY UNIT IlIs-1

Only Albion-Shellabarger sandy loams, 0 to 1 percent
slopes, is in this capability unit. It consists of sandy soils
that are moderately deep over coarse sand and gravel.
The soils have a sandy surface layer and a slightly more
clayey subsoil.

These soils are droughty. In dry yearsnot enough veg-
etation is produced to prevent wind erosion. Fertility 1s
low; crops grown on these soils respond well to fertilizer,
especially nitrogen, when moisture is ample.

Wheat is fairly well suited, but alfalfa and sorghum are
not suited, because they grow during the driest season.
Wind stripcropping, proper management of crop residue,
and maintaining fertility are practices that are needed on
these soils.

CAPABILITY UNIT IVe-1

Only Pratt loamy fine sand, hummocky, is in this capa-
bility unit. It is a deep soil that is steep and hummocky.

Fertility is low. This soil is highly susceptible to wind
erosion.

The best use of this soil is for pasture or range, and sand
lovegrass, indiangrass, big bluestem, and sand bluestem
are suitable grasses. This soil can be farmed if careful
management 1s practiced. In cultivated areas ample fer-
tilizer, especially nitrogen, should be added. Other good
practices are wind stripcropping and planting close-grow-
g crops so that a cover is maintained on the soil at all
times. Crops such as rye and vetch are suitable for
pasture.

CAPABILITY UNIT IVe-2

In this unit are deep, brownish to reddish-brown sandy
loams to silty clay loams that are sloping and eroded. In
many of the strongly sloping areas, erosion has removed
much or all of the surface layer, and the clayey, infertile
subsoil is exposed. Other areas are less eroded. These
soils are— .

Shellabarger and Farnum soils, 3 to 7 percent slopes, eroded.
Smolan silty clay loam, 3 to 6 percent slopes, eroded.
Vanoss silt loam, 3 to 7 percent slopes, eroded.

Permeability is slow, and runoff is high. Therefore,
the hazard of further erosion is serious. The content of
organic matter is low, and natural fertility is low or
moderately low. Nitrogen especially is needed.

The best use of these soils is for grass. If the soils are
cultivated, intensive management practices are needed that
will maintain fertility and provide protection from
further erosion. Such practices are contour farming,
terracing, using grassed waterways, and growing close-
growing, soil-improving crops. Ample fertilizer, especi-
ally nitrogen, needs to be applied, and a cover maintained
on the soils at all times.

CAPABILITY UNIT IVe-3

In this unit ave moderately deep and deep, gently slop-
ing, brownish, sandy soils that are underlain by coarse sand
and gravel. In the more sloping areas, most of the sur-
face layer has been removed by erosion. These soils are—

Albion-Shellabarger sandy loams, 1 to 4 percent slopes.
Shellabarger-Clark-Albion complex, 2 to 6 percent slopes
(Shellabarger and Albion soils only).

Fertility is low. These soils are also droughty because

their water-holding capacity is low. If these soils are cul-
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tivated, plant small grains or other close-growing crops,
construct terraces and grassed waterways, use contour
stripcropping, and apply fertilizer. Also, control wind
erosion by keeping all crop residue on the surface. The
best use of these soils is for pasture or range.

CAPABILITY UNIT IVe—4

This capability unit consists of reddish-brown, silty
and clayey soils that are moderately deep and shallow over
shale or siltstone. These soils are gently sloping to
strongly sloping, and the strongly sloping areas are se-
verely eroded. Thesesoils are—

Nash-Lucien complex, 3 to 6 percent slopes.
Renfrow-Vernon clay loams,

Runoff is high, and the hazard of further erosion is
severe. The water-holding capacity is low in the Lucien
and Vernon soils and is moderately low in the Renfrow and
Nash soils.

"The soils of this unit are best suited to pasture or range.
If the soils ave cultivated, only small grains or other
close-growing crops should be grown, and a growing crop
or crop residue should be kept on the surface at all times.
These soils require intensive practices that will control
erosion and conserve moisture, including terracing and
contour farming. Also, fertilizer ought to be appﬁed to
maintain the level of fertility and to insure sufficient plant
cover for the soils.

CAPABILITY UNIT IVe-5

Strongly sloping, sandy to loamy, calcareous soils make
up this capability unit. In some areas the slopes are con-
vex. These soils are—

Clark-Ost complex, 3 to 6 percent slopes.
Shellabarger-Clark-Albion complex, 2 to 6 percent slopes
(Clark soil only).

In the more strongly sloping areas, these soils are
severely eroded and the whitish subsoil is exposed. An
abrupt boundary separates the lower part of the profile
from highly calcareous underlying material.

These soils are best suited to pasture and range. If
they are cultivated, practices that control erosion and
maintain fertility are needed. The choice of crops is lim-
ited to wheat, or other close-growing crops. The lime in
these soils is likely to reduce the availability of iron and
other minor elements needed by plants. This causes
chlorosis, a nutritional deficiency of plants, to which sor-
ghum is especially susceptible.

CAPABILITY UNIT IVs-1

In this capability unit are deep, nearly level, loamy to

clayey soils and Slickspot soils. These soils are—
Farnum-Slickspot complex.
Tabler-Slickspot complex.

This unit consists of soils that have been affected by
salts. In as much as 35 percent of the acreage, salts have
affected the soils to the extent that the surface is slicked
over and the soils are called Slickspots, In most of the
remaining acreage, the soils have also been affected by salts,
at least in the subsoil. In addition to the high content of
salts, the soils are wet and need drainage. In cultivated
areas wind erosion is a hazard in spring.

Cultivated crops are generally not suited, and range
consisting of native grasses is the best use for these soils.

Switchgrass, tall wheatgrass, and western wheatgrass are
all well adapted.

CAPABILITY UNIT Vw-1

Nearly level to sloping, sandy and loamy soils that have
a permanent high water table make up this capability unit.
These soils are—

Elsmere-Plevna complex.

Elsmere-Tivoli complex (Elsmere soil only).
Plevna fine sandy loam.

Wet alluvial land.

The soils of this unit are permanently wet and are lo-
cally called subirrigated. They are excellent for range or
pasture, and most of the acreage is in range. Stocking
range at a proper rate and controlling weeds and brush
are good management practices.

CAPABILITY UNIT VIe-1

In this capability unit are deep, hummocky sands.
These soils are—
Blsmere-Tivoli complex (Tivoli soil only).
Tivoli soils, hummocky.
These soils are on steep, rolling topography, After a
heavy rain water occasionally stands in low areas.
Range is the best use of these soils. If properly man-
aged, the soils support abundant tall and mid grasses. If
the range is overgrazed, weeds invade the stand and wind
erosion may result. Therefore, it is important to stock
livestock at a proper rate so that a good stand of grass is
maintained. Because of the rough topography, other
erosion control practices are not practical.

CAPABILITY UNIT VIe-2

Only Shellabarger and Albion soils, 7 to 15 percent
slopes, is in this capability unit. The soils are steep,
brownish, deep or moderately deep sandy loams underlain
by coarse sand and gravel. ‘

These soils are used for range, and they support tall
grasses if they are properly managed. Grazing needs to
be controlled so that a good stand of tall grasses will be
maintained.  If overgrazing is allowed, short and mid
grasses take over. Western ragweed is common in areas
that have been overgrazed. On these soils care must be
taken to avoid gravelly and sandy material in selecting
sites for ponds that will provide water for livestock. Such
material is too porous to hold water.

CAPABILITY UNIT VIe-3

Only Nash-Lucien complex, 6 to 15 percent slopes, is in
this capability unit, These are reddish, silty or loamy
soils that are shallow and moderately deep over siltstone.

These soils are well suited to range, and tall and mid
grasses are dominant in areas that are well managed.
Grazing must be controlled, however, and livestock must
be stocked at a proper rate, so that a good stand of tall
and mid grasses will be maintained. Overgrazing allows
weeds and short grasses to take over. Sites for ponds
that supply water for livestock can be located on these
soils.

CAPABILITY UNIT VIe~4

The only mapping unit in this capability unit is Vernon

soils. These soils are in nearly level to steep and broken
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areas and have a reddish color. They are clayey and are
shallow over shale.

Most of the acreage is in grass, and mid and short grasses
are the native plants. Livestock must be stocked at a
proper rate, so that a good stand of desirable grasses will
be maintained and weeds controlled. In areas that have
heen overgrazed, annual broomweed, snow-on-the-moun-
tain, other weeds, and blue grama and other short grasses
take over.

In many areas of these soils, it is difficult to locate sites
for ponds that can be used for watering livestock. Lack
of water is therefore a problem in managing some areas
of range on these soils.

CAPABILITY UNIT VIe-5

Only the Breaks part of Breaks-Alluvial land complex
is in this capability unit. It consists of deep, moderately
steep, dark-colored loams and clay loams that occupy short,
broken areas along drainageways in the uplands. In
places these soils are calcareous.

Runoff is rapid. The water-holding capacity is high.

Breaks is well suited to grass, and tall and mid grasses
are the native plants. Livestock must be stocked at a
proper rate and weeds eliminated, so that a good stand of
grass will be maintained and erosion controlled.

CAPABILITY UNIT VIw-1

In this capability unit are soils adjacent to streams that
frequently flood. Where these soils are adjacent to the
larger streams of the county, they are 10 to 15 inches deep
over coarse sand and gravel. These soils are—

Breaks-Alluvial land complex (Alluvial land only).
Platte soils.

These soils are productive and are well suited to grass.
Frequent flooding, however, and the associated introduc-
tion of weeds are serious problems. In some areas flooding
is controlled by dikes, and chemicals can be used for con-
trolling weeds. Livestock should be stocked at a proper
rate so that desirable grasses will be maintained.

CAPABILITY UNIT VIs-1

Only Slickspots is in this capability unit. It consists
of deep, dark, clayey soils that contain salts and alkali.

The water table in these soils is near the surface for a
short time nearly every year. Excessive alkali and wet-
ness are the chief limitations.

Slickspot soils are used for range, and they support
good stands of switchgrass and indiangrass if they are
properly managed. If they are overgrazed, the dominant
vegetation is saltgrass and weeds. Good management
practices for these soils include proper stocking of the
range and control of weeds. Cultivated areas or areas
now supporting only saltgrass and weeds may he profit-
ably reseeded to tall wheatgrass or other grasses that tol-
erate salt.

CAPABILITY UNIT VIle-l

Tivoli fine sand, hilly, is the only soil in this capability
unit. It is deep and hight colored, and it occupies rough
hummocky areas and dunes.

Fertility is low, and wind erosion is a serious problem.
Blowouts and unstable dunes are common in the steeper
areas.

" the county.

Grass is the best use for this soil, and big sandreedgrass
(Calamovilfa gigantea), little bluestem, and sand plum
are the common plants. A good stand of grass must be
maintained so that further damage to the soil from wind
erosion will be prevented. Livestock need to be stocked
at a proper rate, and unstable dunes should be fenced to
prevent livestock from grazing in the area.

Predicted Yields

Table 2 gives the predicted average yields per acre of the
principal crops—wheat, grain sorghum, and alfalfa—
grown on the soils in capability classes I, IL, IIT, and IV.
The yields shown are for two levels of management. They
are based mainly on information gathered from interviews
with farmers, but partly from information obtained from
the county agricultural agent and from members of the
Farm Management Assoclation. In addition, informa-
tion was obtained from records of yields from test plots
managed in cooperation with the Ilansas State University.

Yields shown in columns A are to be expected under
the average, or most common, management practiced in
This management consists of the following:

1. Planting recommended varieties of crops that are
adapted to the area.

2. Seeding at the proper rate and on the proper dates,
using suitable methods of planting, and harvesting
efficiently.

3. Controlling weeds, insects, and diseases.

4. Applying starter fertilizer.

5. Using proper management of crop residue to a
limited extent.

The yields given in columns B are to be expected under
improved management. This management includes the
practices listed for the average level of management plus
the following:

1. Planning a good program of fertilization that
provides for the use of fertilizer and lime, where
required, for maximum yields.

2. Using practices, such as terraces, contour farm-
ing, and grassed waterways, that conserve soil and
water.

3. Using crop residue to aid in the control of erosion
by wind and water, to increase the infiltration of
water, and to encourage the emergence of
seedlings.

4. Planning a good cropping system that fits the
needs of the operator and maintains good tilth.

Irrigation

Most of the county is underlain by a fair amount of
water suitable for irrigation, but this practice is not widely
used. The size of the irrigated acreage in the county
varies from year to year, cfepending on the amount of
rainfall. In drier years about 6,500 acres is irrigated,
mainly by sprinkler systems. About 900 acres is irri-
gated in years of normal rainfall; nearly all of this is
irrigated by gravity systems.

The amount of irrigated acreage has not increased as
much as it has in many other areas in Kansas, even though
farm records indicate that irrigation is economically
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TasLe 2.—Predicted average yields per acre of the principal crops grown under two levels of management on the
soils suitable for cultivation

[Yields in columns A are those obtained over a period of years under average management; yields in columns B are those to be expected
Absence of a yield figure indicates that the soil is not suited to the crop specified or that the crop
is not commonly grown under the type of management indicated]

under improved management.

Wheat Grain Alfalfa Wheat | Grain Alfalfa
sorghum sorghum
Soil Soil
Al B|]A|B A B A|B|A|B A | B
Albion-Shellabarger sandy loams, Nash-Lucien complex, 3 to 6
0 to 1 percent slopes: Bu. | Bu. | Bu. | Bu. | Tons | Tons percent slopes: Bu. | Bu. | Bu. | Bu. | Tons | Tons

Albionsoil- .. . ______._ 121204 16 | 26 |_____ —— Nashsoil. .. _________________ 14| 22| 14 | 22 (_____ -

Shellabarger soil. . ________.___ 14| 2422|136 1.5 |25 Teien soil oo ... _____ 8 | 15 oo |-oa-- ————
Albion-Shellabarger sandy loams, Port elay loam__ _______.________ 20130 130|45|2.0] 3.5

1 to 4 percent slopes: Pratt loamy fine sand, undulat-

Albion soil_ .. ________________ 10 14 | 16 | 22 [__.__ ——e ing____ . ___ 14 | 22 | 24 | 34 |.__.. el

Shellabarger soil . _ ______.__.____ 13123 (19| 35| 1.5 | 2 0| Pratt loamy fine sand, hum-

Bethany silt loam, 0 to 1 percent mocky____._________________ 9112 15|25 |_____ I
slopes_ - oo __ 20 | 30| 30| 45| 2.0 | 3.0 || Pratt-Carwile complex:

Bethany silt loam, 1 to 3 percent Pratt soil .. __________________ 14 | 22 | 24 | 34 |_____ e
slopes._ oo . 1830|287 45(1.2|20 Carwile soil.__________________ 151221 25|35 | 1525

Canadian fine sandy loam.___._____ 17128 1 30 | 45| 3.0 | 4 0 || Renfrow clay loam, 0 to 1

Carwile fine sandy loam _ _.___.___ 15|22 (25351 15|25 percent slopes_.________._____ 14 123 120|130 1.5|25

Carwile-Tarnum fine sandy loams: Renfrow clay loam, 1 to 3 )

Carwile soil . _ ... __.______ 15122125135 L'5| 25 percent slopes. ____________._ 12 122,18 | 28| 1.0 20

Farnum soil ... __________ 17 1 30 | 30 | 48 | 2.0 | 2.5 || Renfrow-Vernon clay loams:

Clark fine sandy loam___.________ 161281223020} 30 Renfrow soil .. ________________ 12122 18|28 | 1.5 | 2.5
Clark-Ost complex, 0 to 1 percent Vernon soil . _ ... ________ 8| 13 | |ooofeaa U
slopes: Shellabarger fine sandy loam, 0

Clark soil__.__________________ 2013023 (32(20]3.0 to 1 percent slopes_.._______. 15125123140 ) 1.5| 2.5

Ostsoil . ____ 20 [ 30 | 25 | 40| 2.0 | 3. 0 || Shellabarger fine sandy loam, 1
Clark-Ost complex, 1 to 3 percent to 3 percent slopes._.._._____ 14 125|120 |38(1.5|20

slopes: Shellabarger fine sandy loam,

Clark soil___________________._ 17128123 3120 3.0 shale substratum, 0 to 3

Ostsoil . _____ . ____ 17 128 124|135 (12.0]3.0 percent slopes.__._._________ 1312217130101 20
Clark-Ost complex, 3 to 6 percent Shellabarger loamy fine sand, un-

slopes: dulating_ . ________________ 1312212238 |1.0(20

Clark soil ... _______________ 10 16 | 15 | 21 fo___. -—-- || Shellabarger-Clark-Albion complex

Ostsoil L _____ 10|16 [ 20| 26 |_____ R 2 to 6 percent slopes:

Daleclay loam________._________ 201 27132|50]3.0(40 Shellabarger soil.______________ 1312311935151 20

Farnum fine sandy loam, 0 to 1 Clark soil__.._._ e 10116 115|211 1.5 2.0
percent slopes_______________ 17 | 30 | 30| 48 (2.0 2.5 Albionsoil.__________.________ 10 )14 | 16 | 22 {.____ s

Farnum loan, 0 to 1 percent slopes_| 18 | 32 | 30 { 48 | 2.0 | 2. 5 || Shellabarger-Farnum complex, 1

Farnum loam, 1 to 3 percent slopes_| 17 | 30 | 28 | 45 | 2.0 | 2. 5 to 3 percent slopes:

Farnum-Slickspot complex: Shellabarger soil.______________ 15126123 40| 1.5(25

Farnum soil __________._______ 101511520 1.5}20 Farnumsoil..___ . _______. 183028145 | 15125
Farnum-Tabler complex: Shellabarger and Farnum soils, 3

Farnum soil .o ___.____________ 181323048120 2.5 to 7 percent slopes, eroded:

Tabler soil__ . ____.___________ 17 127 120132120125 Shellabarger soil_______________ 11 | 17 ) 17 ] 23 |...__ -
Lesho clay loam___________.______ 10| 14 | 20 | 32 |_.__. e Farnum soil.__________________ 12121 .19 26 |..___ —-
Naron fine sandy loam, 0 to 1 Smolan silty clay loam, 1 to 3 per-

percent slopes. .. ..________ 16 | 28 1 28140(2.0)3.0 cent glopes..._______________ 17 {27126 |38 |1.5;25
Naron fine sandy loam, 1 to 3 Smolan silty clay loam, 3 to 6 per-

percent slopes_ ______________ 151256123 )38|1.01]20 cent slopes, eroded__.________ 12 119 ||| e
Naron-Farnum complex: Tabler clay loam________________ 17127120132 2.0}25

Naronsoil_ . __________________ 16 | 28 1 281 40 | 2.0 | 3. 0 || Tabler-Slickspot complex:

Farnum soil. . _____________ 17 (301 30| 4820125 Tabler soil ... _______________ 9114|1520 [-._._ e
Naron-Pratt complex: Vanoss silt loam, 0 to 1 percent

Naronsoil . __._____________ 16128 (28140120130 slopes___________.___________ 24135 |38]55]2.5|40

Pratt soil . ___________________ 14 |1 22 [ 24 1 34 | 1.5 | 2.0 || Vanoss silt loam, 1 to 3 percent
Nash-Lucien complex, 1 to 3 coslopes. o _____ 22 1323052120 3.5

percent slopes: Vanoss silt loam, 3 to 7 percent .
Nashsoil . . ___._________ 16 | 24 | 16 | 24 |____. ——- slopes, eroded _ _ ... _______ 11117 |17 | 23 |.._._ ——e
Lucien soil.. ... ___.______ 10 | 16 oo fo__|--o-- -—-- || Wann fine sandy loam____________ 12118 | 22 | 32 |_.___ ——-

sound in this county. These records, from several sources,
show that irrigation is practical if intensive farming is
practiced, if crops are grown that respond favorably to
additional water, and if ample fertilizer is used. Gener-
ally, however, the annual rainfall has been great enough

for profitable yields of wheat and grain sorghum if good

management is practiced.

Some of those farmers engaged in dairy farming or the
raising of beef cattle irrigate part of their land every year
because cattle require a large acreage of pasture, hay, and
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silage crops. Farmers who raise truck crops also irrigate
some land every yeaxr.

Farming under irrigation is more complex than dry-
land farming. In each field there is a different problem
of design. IEven similar soils may take in water at a dif-
ferent rate as a result of differences in past management.
Before deciding to irrigate his land, the farmer needs to
know the quality and quantity of water available. He
also needs to know the suitability of the soils for irriga-
tion in relation to the quality of the water available.
Aveas that are likely to have a good supply of ground
water can be located by consulting “Geology and Ground-
Water Resources in Reno County, Kansas” (5) 2 and the
accompanying maps. The quality of the water and the
yield to be expected can also be determined from this
publication. A technician of the Soil Conservation Serv-
1ce can help in designing and planning an efficient irriga-
tion system.

Management of Rangeland ®

Rangeland makes up about 22 percent of the total acre-
age in Reno County. It is scattered throughout the
county, but some areas are concentrated along the Arkan-
sas River and along the North Fork Ninnescah River.
Generally, this land 1s not suitable for cultivation.

The raising of livestock is the second largest agricul-
tural enterprise in the county. Its success depends upon
the way ranchers and farmers manage their range and
other sources of feed. The livestock are mainly feeder-
stocker cattle, but there are a few breeding herds in the
county.

Range sites and condition classes

Different kinds of range produce different kinds and
amounts of forage. If the operator of a range is to man-
age his rangeland properly, he needs to know the different
kinds of land, or range sites, in his holdings and the plants
each site is capable of producing. e is then able to de-
termine what his range can be expected to produce in dif-
ferent seasons and under different degrees of grazing use.

Range sites are distinctive kinds of rangeland that differ
from each other in their ability to produce a distinet kind
or amount of climax, or original, vegetation. A signifi-
cant difference is one great enough to require different
grazing practices or other management practices that will
maintain or improve the present vegetation.

Climawx wegetation is the combination of plants that
originally grew on o given site. The most productive
combination of forage plants on a range site is generally
the climax type of vegetation.

Range condition is the present state of the vegetation in
relation to the highest stage of plant growth the site can
support. It is determined by computing the percentage
of the present vegetation in relation to the climax vegeta-
tion for the site. Changes in range condition are caused
primarily by the degree of use or the kind of use of the
rangeland. The effects of grazing become more apparent
during periods of drought. Four range condition classes
are defined. A range In excellent condition has from 76

2 Ttalie numbers in parentheses refer to Literature Cited, p. 71.
By Perer N. JENSEN, range conservationist, Soil Conservation
Service. :

to 100 percent of the vegetation that is characteristic of
the climax vegetation on the same site; one in good condi-
tion, 51 to 75 percent; one in fair condition, 26 to 50 per-
cent; and one in poor condition, less than 26 percent.

In the descriptions of range sites, native vegetation is
referred to in terms of decreasers, increasers, and invaders.
Decreasers and increasers are climax plants. Decreasers
are generally the most heavily grazed and are consequently
the first to be injured by overgrazing. Increasers with-
stand grazing better or are less palatable to livestock ; they
increase under grazing and replace the decreasers. In-
vaders are weeds that become established after the climax
vegetation has been reduced by grazing.

The range sites in this county are ﬁescriibed in the fol-
lowing pages. The description of each site gives the names
of the soils in the site and the dominant vegetation when
the site is in excellent condition. The estimated yield of
air-dry top growth for each site is also given. These
vields vary from year to year, depending on the amount of
rainfall and on the amount the range site has been grazed
in past years. Some forage is also destroyed by rodents
and insects or by trampling of livestock.

SUBIRRIGATED RANGE SITE

_In this range site are subirrigated soils adjacent to sand-
hills and in the valleys of the Arkansas and North Fork
Ninnescah Rivers. These soils are in nearly level areas
or in slight depressions (fig. 9). The texture of their sur-
face layer is loamy fine sand to clay loam, but the under-
lying material is sand and gravel through which water
passes readily. The water table is normally within 4 feet,
of the surface. Thesesoils are—

Elsmere-Plevna complex.

Elsmere-Tivoli complex (Elsmere soil only).
Lesho clay loam.

Plevna fine sandy loam.

Wann fine sandy loam,
Wet alluvial land.

The climax plant cover on this range site is a mixture
of big bluestem, indiangrass, switchgrass, prairie cord-
These plants make

grass, and other decreaser grasses.

Figure 9.—Typical area of the Subirrigated range site. The soil
is Plevna fine sandy loam.
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up at least 90 percent of the total plant cover, and other
perennial grasses, plants that resemble grasses, and forbs
make up the rest. Sedges and rushes are the principal
increasers, and western ragweed, buffalograss, and fox-
tail barley are the common invaders.

If rainfall is normal, the estimated annual yield of air-
dry top growth is 6,000 to 8,000 pounds per acre when this
site is in excellent condition.

LOAMY LOWLAND RANGE SITE

In this range site are nearly level, moderately deep,
permeable, loamy soils. The soils receive extra moisture
from occasional flooding or runoff and have high water-
holding capacity. These soils are—

Breaks-Alluvial land complex (Alluvial land only).
Dale clay loam.

The climax plant cover on this site is a mixture of big
bluestem, indiangrass, switchgrass, Canada wildrye, and
other decreaser grasses. These plants make up at least
80 percent of the total cover, and other perennial grasses
and forbs make up the rest. Western wheatgrass, tall
dropseed, and sideoats grama are the principal increasers;
ironweed and verbena are the common invaders.

If rainfall is normal, the estimated annual yield of air-
dry top growth is 4,000 to 6,000 pounds per acre when this
site is 1n excellent condition.

SANDY LOWLAND RANGE SITE

Only Canadian fine sandy loam is in this range site.
It is nearly level or slightly undulating and is on low
terraces along streams. The surface layer of this soil is
fine sandy loam, and the subsoil is sandy loam. IPerme-
ability is moderately rapid. The water table is normally
at a depth of 5 to 10 feet.

The climax plant cover is a mixture of big bluestem or
sand bluestem, little bluestem, switchgrass, Canada wild-
rye, and other decreaser grasses. These plants make up
at least 50 percent of the total plant cover, and other
perennial grasses and forbs make up the rest. Sideoats
grama, and purpletop are the principal increasers.
Annuals are common invaders.

If rainfall is normal, the estimated annual yield of air-
dry top growth is 2,500 to 4,000 pounds per acre when this
site is in excellent condition.

SALINE LOWLAND RANGE SITE

In this range site ave nearly level or gently sloping soils
on the uplands and stream terraces. These soils have a sur-
face layer of sandy loam to silty clay loam and a subsoil
of clay loam or clay. They are moderately well drained
to imperfectly drained, and as a result, they contain a high
concentration of salts. The water table is normally at a
depth of 3 to 10 feet. These soils are—

Farnum-8lickspot complex.
Slickspots.
Tabler-Slickspot complex (Slickspot soil only).

The climax plant cover is a mixture of such decreaser
grasses as alkali sacaton, switchgrass, indiangrass, sideoats
grama, and western wheatgrass. These plants make up
at least 75 percent of the total cover, and other perennial
grasses and forbs make up the rest. Inland saltgrass, blue
grama, and buffalograss are the principal increasers;
common invaders are alkali muhly and tamarisk.

If rainfall is normal, the estimated annual yield of air-
dry top growth is 3,500 to 4,500 pounds per acre when this
site is 1n excellent condition.

LOAMY UPLAND RANGE SITE

Nearly level to steep soils of the uplands make up this
range site. These soils have a loamy surface layer and
loamy to clayey subsoil. They are moderately to slowly
permeable, are well drained, and have high water-holding
capacity. These soils are—

Bethany silt loam, 0 to 1 percent slopes.

Bethany silt loam, 1 to 3 percent slopes.

Breaks-Alluvial land complex (Breaks only).

Clark-Ost complex, 0 to 1 percent slopes (Ost soil only).

Clark-Ost complex, 1 to 3 percent slopes (Ost soil only).

Clark-Ost complex, 3 to  percent slopes (Ost soil only).

Farnum loam, 0 to 1 percent slopes.

Farnum loam, 1 to 3 percent slopes.

Farnum-Tabler complex (Farnum soil only).

Nash-Lucien complex, 1 to 8 percent slopes (Nash soil only).

Nash-Lucien complex, 3 to 6 percent slopes (Nash soil only).

Nash-Lucien complex, 6 to 15 percent slopes (Nash soil only).

Port clay loam. )

Shellabarger-Farnum complex, 1 to 3 percent slopes (Farnum
soil only).

Shellabarger and Farnum soils, 3 to 7 percent slopes, eroded
(Farnum soil only).

Smolan silty clay loam, 1 to 3 percent slopes.

Vanoss silt loam, 0 to 1 percent slopes.

Vanoss silt 1oam, 1 to 3 percent slopes.

Vanoss silt loam, 3 to 7 percent slopes, eroded.

The climax plant cover is a mixture of such decreaser
grasses as little bluestem, big bluestem, indiangrass, and
switchgrass. These grasses make up at least 50 percent of
the total cover, and other perennial grasses and forbs make
up the rest. Sideoats grama, blue grama, buffalograss,
and western wheatgrass are the principal increasers, and
common invaders are ironweed, verbena, and annuals.

If rainfall is normal, the estimated annual yield of air-
dry top growth is 3,000 to 4,500 pounds per acre when this

site is in excellent condition.

CLAY UPLAND RANGE SITE

Nearly level to rolling soils of the uplands malke up this
range site. These soils have a surface layer of loam to
silty clay loam and a subsoil of silty clay loam to clay.
They are very stowly permeable. These soils are—

Farnum-Tabler complex (‘T'abler soil only).
Renfrow clay loam, 0 to 1 percent slopes.

Renfrow clay loam, 1 to 3 percent slopes.
Renfrow-Vernon clay loams (Renfrow soil only).
Smolan silty clay loam, 8 to 6 percent slopes, eroded.
Tabler clay loam.

Tabler-Slickspot complex (Tabler soil only).

The climax plant cover on this site is a mixture of such
decreaser grasses as little bluestem, big bluestem, and
switchgrass. These grasses make up at least 25 percent of
the total plant cover, and other perennial grasses and forbs
make up the rest. Western wheatgrass, sideoats grama,
blue grama, and buffalograss are the principal increasers.
The common invaders are winter annuals and snow-on-
the-mountain. ) .

If rainfall is normal, the estimated annual yield of air-
dry top growth is 2,000 to 4,000 pounds per acre when this

site is in excellent condition.
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LIMY UPLAND RANGE SITE

In this range site are nearly level to sloping soils of the
uplands. These soils have a surface layer and subsoil of
calcareous sandy loam to clay loam; they are permeable
and well drained. These soils are—

Clark fine sandy loam. .

Clark-Ost complex, 0 to 1 percent slopes (Clark 50}1 only).

Clark-Ost complex, 1 to 8 percent slopes (Clark 501'1 only).

Clark-Ost complex, 3 to 6 percent slopes (Clark soil only).

Shellabarger-Clark-Albion complex, 2 to 6 percent slopes (Clark
soil only).

The climax plant cover on this site is a mixture of such
decreaser grasses as little bluestem, sideoats grama, and
big bluestem. These grasses make up at least 75 percent
of the total cover, and other perennial grasses and forbs
make up the rest. Blue grama, hairy grama, and buffalo-
grass are the principal increasers. Annuals and broom

snakeweed are the common invaders. _ ]
If rainfall is normal, the estimated annual yield of atr-

dry top growth is 2,000 to 4,000 pounds per acre when this
site is In excellent condition.

SHALLOW PRAIRIE RANGE SITE
The soils of this range site are gently sloping to steep.
They have a surface layer of loam or silt loam and a sub-
soil of silt loam. These soils are shallow over siltstone,
and ledges of siltstone are exposed in the more sloping
arveas (fig. 10). The water-holding capacity is low, and
the soils tend to be droughty. These soils are—
Nash-Lucien complex, 1 to 3 percent slopes (Lucien soil only).
Nash-Lucien complex, 3 to 6 percent slopes (Lucien soil only).
Nash-Lucien complex, 6 to 15 percent slopes (Lucien soil only).
The climax plant cover is a mixture of little bluestem,
big bluestem, indiangrass and other decreaser grasses.
These grasses make up at least 50 percent of the total
plant cover, and other perennial grasses and forbs make
up the rest. Sideoats grama, blue grama, and hairy
grama are the principal increasers; annuals are common
invaders.

Figure 10.—An area of the Shallow Prairie range site where silt-

stone crops out in the Lucien soils. In the background is an area

of the Subirrigated range sit% along the North Fork Ninnescah
iver,

If rainfall is normal, the estimated annual yield of air-
dry top growth is 1,500 to 2,500 pounds per acre when this
site 1s in excellent condition.

SANDY RANGE SITE

Deep, nearly level to strongly sloping soils of the up-
lands make up this range site. These soils have a surface
layer of sandy loam, fine sandy loam, or loamy fine sand,
and a subsoil of sandy loam to clay. The rate of infiltra-
tion is moderate to rapid, and the water-holding capacity
is moderate. These soils are—

Albion-Shellabarger sandy loams, 0 to 1 percent slopes.

Albion-Shellabarger sandy loams, 1 to 4 percent slopes.

Carwile fine sandy loam.

Carwile-Farnum fine sandy loams.

Farnum fine sandy loam, 0 to 1 percent slopes.

Naron fine sandy loam, 0 to 1 percent slopes.

Naron fine sandy loam, 1 to 3 percent slopes.

Naron-Farnum complex.

Naron-Pratt complex (Naron soil only).

Pratt-Carwile complex (Carwile soil only).

Shellabarger fine sandy loam, O to 1 percent slopes.

Shellabarger fine sandy loam, 1 to 3 percent slopes.

Shellabarger fine sandy loam, shale substratum, 0 to 3 percent
slopes.

Shellabarger loamy fine sand, undulating.

Shellabarger and Albion soils, 7 to 15 percent slopes,.

Shellabarger-Clark-Albion complex, 2 to 6 percent slopes
(Shellabarger and Albion soils only).

Shellabarger-Farnum complex, 1 to 3 percent slopes (Shella-
barger soil only).

Shellabarger and Farnum soils, 3 to 7 percent slopes, eroded
(Shellabarger soil only).

The climax plant cover is a mixture of such decreaser
grasses as little bluestem, sand bluestem, big bluestem, and
switchgrass. These grasses make up at least 60 percent
of the total plant cover, and other perennial grasses and
forbs make up the rest. Sideoats grama, hairy grama,
sand dropseed, and fall witchgrass are the principal in-
creasers, and windmillgrass, gumweed, and broomweed are
the common invaders.

If rainfall is normal, the estimated annual yield of air-
dry top growth is 4,000 to 6,000 pounds per acre when this
site 1s in excellent condition.

SANDS RANGE SITE

In this range site are deep, rolling or hummocky soils
that have a surface layer and subsoil of loamy fine sand
or fine sand. The rate of infiltration is rapid, and the
water-holding capacity is low. These soils are—

Elsmere-Tivoli complex (Tivoli soil only).
Naron-Pratt complex (Pratt soil).

Pratt loamy fine sand, undulating.

Pratt loamy fine sand, hummocky.
Pratt-Carwile complex (Pratt soil only).
Tivoli soils, hummocky.

The climax plant cover is a mixture of such decreaser
grasses as sand bluestem, big bluestem, little bluestem,
indiangrass, switchgrass, and sand lovegrass. These
plants make up at least 70 percent of the total plant cover,
and other perennial grasses and forbs make up the rest.
Sand dropseed, sand paspalum, and fall witchgrass are
the principal increasers, and chickasaw plum is the prin-
cipal increasing shrub. Common invaders are windmill-
grass, sandbur, and western ragweed.

If rainfall is normal, the estimated annual yield of air-
dry top growth is 8,000 to 5,000 pounds per acre when this
site is in excellent condition.
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CHOPFPY SANDS RANGE SITE

Only Tivoli fine sand, hilly, is in this range site. It is
a deep soil in areas of rough hummocky or dune topog-
raphy. The subsoil is fine sand. The rate of infiltration
is very rapid, and the water-holding capacity is low.

The climax plant cover is big sandreedgrass, little blue-
stem, and chickasaw plum. Common invaders are west-
ern ragweed and sandbur.

If rainfall is normal the estimated annual yield of air-
dry top growth is 2,000 to 3,000 pounds per acre when
this site is in excellent condition.

RED CLAY PRAIRIE RANGE SITE

This range site consists of nearly level to strongly slop-
ing soils of the uplands. These soils are shallow to mod-
erately deep. They have a surface layer of clay loam that
is underlain by shale. The water-holding capacity is low.
These soils are—

Renfrow-Vernon clay loams (Vernon soil only).
Vernon soils.

The climax plant cover is a mixture of little bluestem,
sideoats grama, and other decreaser grasses. These
grasses make up at least 50 percent of the total plant cover,
and other perennial grasses and forbs make up the rest.
Blue grama, hairy grama, and buffalograss are the prin-
cipal increasers. Annuals are the common invaders.

At rainfall is normal, the estimated annual yield of
air-dry top growth is 1,000 to 2,000 pounds per acre when
this site is in excellent condition.

UNSTABLE RANGE SITE

This is not a true range site because the soils and vege-
tation are unstable. It consists only of Platte soils.

These soils are made up of recently deposited alluvial
material that is stratified and is frequently flooded. They
are adjacent to the major streams, and scouring and cut-
ting make the plant cover unstable. The vegetation is
primarily cottonwood trees, willows, johnsongrass, and
annuals,

Management principles and practices

High production of forage, and conservation of soil,
water, and plants on rangeland, are obtained by maintain-
ing range that is already in good or excellent condition,
and by improving range that 1s depleted. The vegetation
is improved by managing the grazing so as to encourage
the growth of the best native forage plants.

The development of leaves, the growth of roots, the for-
mation of flowers and stalks, the production of seed, the
regrowth of forage, and the storage of food in the roots
are all essential in the development and growth of grass.
Grazing must be regulated to permit these natural proc-
esses of growth to take place, if maximum yields of forage
and peak production of livestock are to be maintained.

Livestock are selective in grazing, and they constantly
seek the more palatable plants. If grazing is not carefully
controlled, the better plants are eventually eliminated. If
heavy grazing is continued, even the second-choice plants
will be thinned out or eliminated, and undesirable weeds or
invaders take their place.

Research and the experience of ranchers have shown that
when only about half the yearly volume of grass is grazed,
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damage to the desirable plants is minimized and the range
is improved. The grass that is left to grow has the fol-
lowing effects on the range:

1. Tt permits the better range plants to maintain or
improve their vigor and thus to crowd out or pre-
vent weeds from gaining a foothold.

2. It enables plants to store plant nutrients for quick
and vigorous growth after dronghts and in spring.

8. It causes the roots to increase in number and length
so that they can reach additional moisture and
plant nutrients. (Roots of overgrazed grass can-
not reach deep moisture, because not enough green
shoots are left to provide food needed for good root
growth.)

4. It protects the soils from erosion by wind and
water.

5. It serves as a mulch that allows rapid intake of
water. The more moisture stored in the ground,
the better the growth of grass for grazing.

6. It stops snow where it falls, so that 1t can melt and
soak into the soil for later use. :

7. It provides a greater reserve of feed for the dry
years and thus removes possible need for emer-
gency sale of livestock.

Sound range management requirves adjustment in the
stocking rate from season to season, according to the
amount, of forage produced. It should provide for reserve
pastures or for other feed during droughts or other periods
when the production of forage has been low. Thus, the
range forage can be grazed moderately at all times. 1t is
often desirable to keep part of the livestock, such as stocker
steers, readily salable. Such flexibility allows the rancher
to adjust the number of livestock to the amount of forage
available without selling breeding animals.

Proper range use and deferred grazing or rotation-de-
ferred grazing are practices that are applicable on all
rangeland, regardless of other practices used. They cost
little and improve the range. ~Other practices that im-
prove the range are range seeding, development of suitable
watering places, constructing fences, placing salt in areas
where it encourages uniform grazing and controlling un-
desirable plants.

1. Proper range use consists of grazing rangeland at
a rate that will maintain the vigor of the plants, a
reserve of forage, and enough plant residue to con-
serve soil and water. At the same time, proper
range use keeps the most desirable vegetation on
the site or improves the quality of the vegetation
that has deteriorated.

2. Deferred grazing is resting a pasture during any
growth period of the year. All livestock are kept
off the range while it is rested. This practice in-
creases the vigor of the forage plants and permits
the desirable plants to reproduce naturally by seed.
It also allows a reserve of forage to be built up for
fall and winter grazing or for emergency use.

3. Rotation-deferred grazing is a practice in which
one or more pastures are rested at planned inter-
vals throughout the growing season. Each pasture
is rested during a different period each successive
year so that desirable forage plants can develop
and produce seed.
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4. Range seeding consists of establishing native or
improved grasses and forbs, by seeding or reseed-
ing, on land suitable for range. The area to be
seecded should have a climate and soils that will
support range. Also, the plants need to be adapted
to the climate and soils. This insures that the sup-
ply of forage can be maintained with no care other
than the proper management of grazing.

A mixture of species that are dominant in the
climax vegetation on the particular site should be
seeded. The seed of the native grasses or forbs to
be planted ought to have originated from an area
as near as feasible to the area to be seeded. Gen-
erally, the origin of the seed should be no farther
away than 250 to 400 miles south or 100 to 150
miles north of the area to be seeded.

The grasses should be seeded in forage stubble
or in the stubble of grain sorghum because this
type of cover protects the soils from erosion, pro-
vides a firm seedbed, and helps to control weeds.
The mulch also helps to retain moisture in the
surface layer. The newly seeded area should not
be grazed until the plants have had time to be-
come firmly established.

5. Water developments need to be distributed over
the entive range, if feasible, so that livestock do
not have to travel far for water. Good distribu-
tion of watering places helps achieve uniform use
of the range. Generally, wells and ponds supply
water for livestock. The characteristics of each
range site determine which type of water develop-
ment is the most practical.

6. Fences need to be constructed to provide for good
management of the livestock and range. This can
mean separating different areas of range on the
basis of seasonal nse. In some places different
range sites that are large enough are fenced
separately.

7. Salting is necessary on rangeland to supplement
the supply of native forage.. Proper distribution
of salt is used to improve the distribution of
orazing.

8. Oonitrol of undesirable plants through chemical
or mechanical means may be needed in some areas.
It permits improvement in the forage on the range
and also makes handling of livestock easier.

To summarize, livestock management that achieves
high production and conserves the resources of the range
inclides— '

1. A feed and forage program that provides avail-
able range forage and also provides concentrates,
tame and native hay, tame pasture, or harvested
roughage to keep Iivestock in good condition
thronghout the year. During emergencies, the
use of roughage reserves for feed, and the deferred
grazing of native pastures, will indirectly con-
serve the plant cover, soils, and water. Shortages
of feed can be avoided by storing for future use
the surplus produced in years of high yields. Re-
serves of feed may be stored in stacks,.pits, or silos.

2. A breeding program that provides for the type of
livestock most suitable for the range and for the
ranching’ system, for a supply of calves in seasons

when forage is most nutritious, and for continued
improvement of the herd, consistent with the type
of range and climate. '

3. Culling nonproductive animals from the herd.

Management of Windbreaks *

This section gives information about the management
of windbreaks., Most of the trees in Reno County are
grown in windbreaks. The trees in natural stands grow
only on the bottom lands along the Arkansas River and
smaller streams and in natural depressions. None of the
trees, except cottonwood, willow, and wild plum, are
native to this county. They were introduced from other
areas.

The first settlers planted trees for protection and shade.
They established hedgerows of Osage-orange in many
places to provide fence posts and to serve as fences for
livestock. Some of the settlers also planted catalpa for
use as fence posts. Through the ensuing years, land-
owners have continued to plant trees, and today the land-
scape is dotted with hundreds of field and farmstead wind-
breaks, remnants of hedgerows, and some plantations of
catalpa.

Planting for windbreaks is done more extensively than
planting for other uses, although trees are occasionally
planted for fence posts. However, a much larger acreage
of windbreaks is needed in this county.. During the pe-
riod from 1938—42, about 7,000 acres was planted in about
900 windbreaks as a result of the U.S. Forest Service Shel-
terbelt Project. The prolonged droughts of the midfifties
severely damaged many of the windbreaks, especially
those on clayey, shallow, or very sandy soils. On most of
the other soils, the trees survived.

Kinds of windbreaks—Windbreaks are generally of
two kinds. The first kind, farmstead windbreaks, are
established around the farmstead to protect against the
blasts of cold, wintry winds, and they provi‘lc:le shelter
for the home, farmyard, and livestock corrals. If they
are properly designed and are in a suitable location, field
windbreaks control the drifting of snow and keep snow
out of the farmyard. They also protect landscape plant-
ings, fruit trees, and gardens, and they provide a nesting
site for songbirds and shelter for other kinds of wildlife.
A good farmstead windbreak adds hundreds of dollars
tothe value of a farm.

The second kind, field windbreaks, are effective in help-
ing to control soil blowing in areas of cropland, primarily
in areas of sandy soils. In some years they also increase
crop yields by protecting the crops from hot winds and
from mechanical damage caused by wind. TFor a field
windbrealk to be most effective, other practices are needed
to control erosion and conserve moisture. Field wind-
breaks normally consist, of strips only one to three rows
wide, with 20 to 40 rods between the strips. Strips of that
width require only a comparatively small acreage and
are adequate for protecting soils and crops.

Planting of windbreaks—On most soils the area in

_which windbreaks are to be planted should be prepared

in the same way as for ordinary field crops. It ought to
be deep plowed to break up the plowsole if one is present.
If the soils ave not sandy, the area to be planted ought to

By ArTHUR E. FERBER, woodland conservationist, Denver, Colo.
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be prepared far enough in advance that the soil will have
time to settle. Because sandy soils, especially those in
groups 5 and 6, are likely to blow unless they are protected,
1t may be best to plant the sandy soils without advance
preparation or to seed a cover crop. The cover crop will
protect the soils both before and after the trees are
planted, and it will protect the young seedlings.

To be most effective, windbreaks should be carefully
planned and the site staked out before the trees are
planted. TIFarmstead windbreaks should not be too close
or too far from the areas to be protected. In planning
windbreaks for the protection of cropland, the number of
field windbreaks needed ought to be determined by the
susceptibility of the soils to blowing, by the other practices
used to control erosion and conserve moisture, and by the
mature height of the trees that will be used in the wind-
break.

When stock is chosen for planting, it is preferable to
select species that grow best on the kinds of soils at the
site where the windbreak is to be established. TFor ex-
ample, only evergreens are suited to the soils of group 6.
Also, only the most drought-tolerant species should be
planted on the soils of group 8. Purchase healthy seed-
lings grown from seeds produced locally, and from reputa-
ble nurseries or other agencies. Plant early in spring,
protect the seedlings from drying out while they are being
planted, and tamp the ground so that it will be firm around
the roots.

Young trees need considerable care if they are to sur-
vive and grow well on prairie soils where the climate is
like that in Reno County. Rainfall is likely to be limited
and irregular. Therefore, all weeds should be controlled
by cultivation or by using chemical weedkillers in the
windbreak planting so that the weeds cannot compete for
moisture. The soils of group 1 require clean and continued
cultivation and a wider space between the vows than the
soils in other groups. The soils in all the groups ought
to be kept open so that they will soak up the moisture from
rainfall. Careful and regular cultivation is needed until
the crowns of the trees close over, and an area around the
outer margin of the windbreak ought to be cultivated
throughout the lifespan of the windbreak.

The windbreak must be protected from livestock and
fire, and the seedlings need protection from rabbits and
mice. When the trees are 7 to 10 years old, they may need
thinning to provide more growing space. A local for-
estry expert or person who is acquainted with the soils of
the county can be consulted for additional information
about the arrangement and spacing of the trees and for
other information about windbreaks.

Soils in relation to windbreaks—Successful growth of
trees in areas of the High Plains is influenced to a great
extent by the kinds of soils and by the soil-air-moisture
relationships. Trees normally grow best on sandy loams.
They make only fair to poor growth on clayey soils be-
cause clayey soils absorb and release moisture slowly.
Very sandy soils are not well suited to trees, because those
soils do not store enough water and plant nutrients. The
solls that are well suited to trees have a good supply of
plant nutrients and, in addition, texture and structure that
permit good infiltration and retention of moisture. Such
soils are also deep enough that moisture is stored for use
during droughty periods. Elms, mulberry trees, hack-
berry trees, and other hardwoods require better soils than
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conifers, although conifers make their best growth on the
better soils.

Table 3 also gives the expected height at 20 years of age
of trees suitable for windbreaks in this county. In pre-
paring table 3 forestry technicians made detailed measuve-
ments of the trees that were in approximately 3 dozen
windbreaks and that were about 20 years of age. They
then grouped the soils in nine different windbreak suita-
bility groups. The soils in each group are similar in the
characteristics that affect the growth of trees.

The suitability ratings given in table 3 are based on ob-
servations of the general vigor and condition of the trees
in the windbreak. A rating of excellent indicates that the
trees are growing well, the leaves have a good color, there
are no dead branches in the upper part of the crown, and
there ave no indications of damage by fungi or insects, A
ating of good indicates that the trees are growing mod-
erately well, there are a few dead branches and some die-
back 1n the npper part of the crown, and there is slight
indication of damage by fungi or insects. A rating of
fair indicates that at least half of the trees have a signif-
icant number of dead branches in the upper part of the
crown, that about one-fourth of the trees are dead, that
growth has slowed significantly, and that there are indi-
cations of moderate damage by fungi or insects. A rating
of poor indicates that the remaining living trees have had
severe dieback, more than one-fourth of the trees in the
stand are dead, and there are indications of severe damage
by fungi or insects.

Growth of the various species named in table 8 varies
because of differences in the soils and differences in the
amount of care provided through cultivation. Also, some
species, such as Siberian elm and cottonwood, grow much
faster than others.  Some species tend to be short lived,
especially when planted on soils that have poor soil-
moisture relationships.

Conifers, such as pine and eastern vedcedar, at first
grow more slowly than hardwoods, but their growth is
likely to catch up with that of the hardwoods. Also, coni-
fers generally surpass hardwoods in length of life and in
overall effectiveness as a windbreak, Many successful
landowners plant-conifers in only half of the windbreaks,
and hardwoods in the other half, becanse hardwoods grow
faster than conifers and therefore provide protection
earlier. When the hardwoods die, the conifers remain.

Eastern redcedar is the best all-round species for plant-
ing (fig. 11). 'When mature, it has a height of 30 to 40
feet if 1t is planted on the better soils. Pines and hard-
woods ave normally somewhat taller when they are mature.

Use of the Soils for Wildlife

Soils influence wildlife, mainly through the kind of
vegetation they produce. Fertility, ov the lack of it, in a
soil directly affects the kind and amount of vegetation
a soil can produce and therefore determines the carrying
capacity of an avea for wildlife. Fertile soils are capable
of producing greater numbers of wildlife than less fertile
soils.

The development of suitable habitats for fish, water-
fowl, and aquatic animals also depends on the type of soil
present. Wet, poorly drained soils can be turned into
marsh areas suitable for waterfowl and aquatic animals.
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TasLe 3.—Suitability of adapted trees for windbreaks and their estimated

[Measurements of height are not generally

Windbreak suitability group Lastern redeedar Ponderosa pine Cireen ash
) ) ) Ft, Ft. Ft.
Group 1: Clayey soils that are poorly aerated and have poor soil-moisture | Excellent_-__. 22 | Fair to good__| 17 | Poor_____ e

relationships.
Tarnum-Tabler complex (Tabler soil only).
Smolan silty clay loam, 1 to 3 percent slopes.
Smolan silty clay loam, 3 to 6 percent slopes, croded.
Tabler clay loam.
Tabler-Slickspot complex (Tabler soil only).

Group 2: Loamy soils that are fairly well aerated and have fair soil-moisture | Excellent__ .-~ 25 | TFair to good__| 19 | Poor_.___ -
relationships.!
Bethany silt loam, 0 to 1 percent slopes.
Bethany silt loam, 1 to 3 percent slopes.
Carwile-Farnum fine sandy loams (Farnum soil only).
Farnum fine sandy loam, 0 to 1 percent slopes.
Tarnum loam, 0 to 1 percent slopes.
TFarnum loam, 1 to 3 percent slopes.
“Farnum-Tabler complex (Farnum soil only).
Naron-Farnum complex (Farnum soil only).
Port clay loam.
Shellabarger-Farnum complex, 1 to 3 percent slopes (Farnum soil only).
Shellabarger and Tarnum soils, 3 to 7 percent slopes (Farnum soil only).

Group 3: Tine sandy loams that have a clayey subsoil.l_ oo . __._ .. Excellent_. .. 25 | Fair to good__| 25 | Good..__| 28
arwile fine sandy loam.
Carwile-Farnum fine sandy loams (Carwile soil only).
Pratt-Carwile complex (Carwile soil only).

Group 4: Soils that have a surface layer and subsoil of loamy fine sand | Excellent ... 24 | Good____-___ 25 | Fair_____ 26
to clay loam and that generally are well drained or moderately well
drained.

Albion-Shellabarger sandy loams, 0 to 1 percent slopes (Shellabarger
soil only).

Albion-Shellabarger sandy loams, 1 to 4 percent slopes (Shellabarger
soil only).

Breaks-Alluvial land complex (Breaks part only).

Clark fine sandy loam,

Clark-Ost complex, 0 to 1 percent slopes.

Clark-Ost complex, 1 to 3 percent slopes.

Clark-Ost complex, 3 to 6 percent, slopes.

Naron fine sandy loam, 0 to 1 percent slopes.

Naron fine sandy loam, 1 to 3 percent slopes.

Naron-Farnum complex (Naron soil only).

Naron-Pratt complex (Naron soil only).

Shellabarger fine sandy loam, 0 to 1 percent slopes.

Shellabarger fine sandy loam, 1 to 3 percent slopes.

Shellabarger and Albion soils, 7 to 15 percent slopes (Shellabarger
soil only).

Shellabarger-Clark-Albion complex, 2 to 6 percent slopes (Shellabarger
and Clark soils only).

Shellabarger-Farnum complex, 1 to 3 percent slopes (Shellabarger soil
only). .

Shellabarger and Farnum soils, 3 to 7 percent slopes, eroded (Shellabar-
ger soil only).

Vanoss silt loam, 0 to 1 percent slopes.

Vanoss silt loam, 1 to 3 percent slopes.

Vanoss silt loam, 3 to 7 percent slopes, eroded.

Group 5: Deep sandy loams and loamy fine sands that are mainly well | Txcellent_____ 19 | Good_ .. ___. 26 | Fair_____ 22
drained or somewhat excessively drained.

Naron-Pratt complex (Pratt soil only).
Pratt loamy fine sand, undulating.
Pratt loamy fine sand, hummocky.
Pratt-Carwile complex (Pratt soil only).
Shellabarger loamy fine sand, undulating.
Tivoli soils, hummocky.

Group 6: Deep, excessively drained sands. Excellent_ ... 18 | Good_____._. 20 | Poor_____ I
Elsmere-Tivoli complex (Tivoli soil only).
Tivoli fine sand, hilly.

See footnote at end of table.
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height at 20 years of age on the soils of nine different soil groups

shown for soils given a rating of poor]

Catalpa Cottonwood Siberian elm Hackberry Honeylocust Mulberry Osage-orange | Russian-olive
(Chinese)

It Fe. Fe. Ft. Ft, I, Ft. Ft,
Poor_.____. ——--| Poor..__._ ceco| Fair_____ 25 { Poor_____ —ea-l Poor__.__ —---| Poor.____ —---| Good.___[ 17 | Poor..._. R
Poor- .- —o--| Poor__.__ <---| Good.__.| 44 | Good-___| 22 | Fair_____| 22 | Fair__. | 15 | Excellent_| 19 | Poor_.___
Fair..-____ 21 | Good....| 53 | Excellent.| 46 | Good__._._| 25 | Fair_.___ 22 | Good._._| 22| Excellent.| 22 | Poor.____ ——e
Fair._.____ —eoo| Fair_____ 40 | Good_._..| 44 | Good____| 27 | Good..._} 35 | Good___._ 28 | Excellent_{ 22 | Fair.____ 18

Good.____. 30 | Poor to 45 | Fair_.___ 36 | Fair_____ 18 | Fair.__.. 28 | Fair to 24 | Good. .__| 12 | Fair__.__ 15

good. good.
Poor______ —e—-] Poor____. eeo-| Poor_____|.___| Poor.___._ —ee.| Poor__.__ _—-_| Poor_____ 22 | Poor___.. ___-} Poor.___. R
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TasLe 3.—Suitability of adapted trees for windbreaks and their estimated height

[Measurements of height are not generally

Windbreak suitability group

Eastern redcedar Ponderosa pine Green ash

Group 7: Soils formed in alluvium.
Breaks-Alluvial land complex (Alluvial land part only).
Canadian fine sandy loam.
Dale clay loam.
Lesho elay loam.
Wann fine sandy loam.
Wet alluvial land.

Group 8:

Nash-Lucien complex, 1 to 3 percent slopes.
Nash-Lucien complex, 3 to 6 pereent slopes.
Nash-Lucien complex, 6 to 15 percent slopes.
Renfrow clay loam, 0 to 1 percent slopes.
Renfrow clay loam, 1 to 3 percent slopes.
Renfrow-Vernon clay loams.

Soils that are shallow to moderately deep over shale or gravel.
Albion-Shellabarger sandy loams, 0 to 1 percent slopes (Albion soil only).
Albion-Shellabarger sandy loams, 1 to 4 percent slopes (Albion soil only).

N Ft. Ft. Ft.
Excellent_____ 30 | Excellent___.._ 30 | Good.._._._| 40
Excellent_.___ 19 | Fair to good__| 15 | Poor_____ R

Shellabarger fine sandy loam, shale substratum, 0 to 3 percent slopes.
Shellabarger and Albion soils, 7 to 15 percent slopes (Albion soil only).
Shellabarger-Clark-Albion complex, 2 to 6 percent slopes (Albion soil

only).
Vernon soils.

Group 9: Poorly drained alkaline soils and saline-alkali soils.
Ilsmere-Plevna complex (Plevna soil only).
Farnum-Slickspot complex.

Plevna fine sandy loam.
Slickspots.
Tabler-Slickspot complex (Slickspot soil only).

Poor.__.._... .| Poor_.o__j._..

1 The rating for lilac is good for the soils of this group.

Hubitats for fish depend on the water-holding capacity
of the soils, as well as on the source of water.

Table 4 shows the potential of the soil associations in
this county for producing habitats for the more important
species of wildlife. The ratings of “good,” “fair,” and
“poor” indicate the ability of the soil associations to pro-

Figure 11.—A windbreak, mainly of eastern redcedar, used to pro-
tect a field of very sandy soils. Eastern redcedar is better adapted
to these sandy soils than hardwoods.

vide cover, food, and water for the specified species. The
soil associations are described in the section “General
Soil Map.” The location of each is shown on the general
soil map at the back of the report.

Wildlife in the county is dominated mainly by species
common to the prairie region, but the plum thickets in the
sandhill area, shelterbelts, and areas of timber along
streams are inhabited by wildlife more common to tim-
ber or bush areas. The kinds of wildlife have changed
since the county was settled. Buffalo were once abun-
dant, and a sparse population of antelope and deer in-
habited the area. Of these animals, only deer are present
today, and they are more numerous perhaps than they
were 100 years ago. This is a result of the change in
vegetation from all grass to both grass and woody plants.
In addition, deer have been protected by game laws since
1939.

Ring-necked pheasant, mourning dove, and fox squirrel
did not inhabit the arvea 100 years ago but are numerous
at, the present time. This also is largely the result of the
change in vegetation brought about by changes in land
use.

Fish, cottontail rabbit, ring-necked pheasant, and bob-
white quail are important game species in this county.
Other species include raccoon, badger, opossum, skunk,
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at 20 years of age on the soils of nine different soil groups—Continued

shown for soils given a rating of poor]

Catalpa Cottonwood Siberian elm Hackberry Honeylocust Mulberry Osage-orange | Russian-olive
(Chinese)
It Ft. Ft. Ft. Fi. Fi. Ft. Ft.
Good_______ 35 | Excellent_| 50 | Excellent_| 50 | Excellent.| 35 | Good____| 40 | Excellent.; 35 | Ixcellent_| 25 | Good__.__{ 25
Poor____.___ —e-| Poor____. ——_-| Fair_____ 25 | Poor_____ —e__| Poor_____ ——_ Poor_____ o) Fair_____ 10 | Poor___.__ -
Poor_ _____ e Poor._.__ —eo{ Poor_____ .| Poor.____ - ® —__-| Poor____. ___.l Poor__.___ | Fair.-__.| 15

? Not suited to the soils of this group.

gray squirrel, fox squirrel, coyote, jackrabbit, beaver,
muskrat, mink, and waterfowl.

Fish are perhaps the most important kind of wildlife
for recreational use in the county. The larger streams
provide an opportunity to fish, mainly for several species
of catfish. Also, about 170 farm ponds were built between
1945 and 1960. These ponds, mostly stocked with large-
mouth bass, bluegill, and channel catfish, provide fishing
for many people each year. Some of these ponds yield
as much as 150 pounds of fish per surface acre with little
management, and under excellent management ponds may
yield as much as 300 pounds per surface acre. Additional
information and assistance in planning habitats for wild-
life can be obtained from the Extension Service, the Soil
Conservation Service, and the Kansas Forestry, Fish and
Game Commission.

Engineering Properties of Soils °

This section describes the outstanding engineering prop-
erties of the soils, particularly in relation to highway con-
struction and conservation engineering. A brief descrip-
tion of the engineering soil classification systems and
definitions of engineering terms used in the tables are
also given.

5By GeraLDp D. Norris, agricultural engineer, Soil Conservation
Service.

Some properties of soils are of special interest to engi-
neers because they affect the construction and maintenance
of roads, airports, building foundations, embankments,
water storage basins, structures for erosion control, drain-
age systems, irrigation systems, and systems for disposing
of sewage. The properties most important to the engi-
neer are shear strength, compaction characteristics, grain
size, plasticity, permeability to water, texture, depth,
water-holding capacity, reaction, and topography.

The engineering interpretations reported here can be
used for many purposes. It should be emphasized, how-
ever, that these interpretations may not eliminate the need
for sampling and testing at the site of specific engineering
works involving heavy loads and where the excavations
are deeper than the depths of layers here reported. Iven
in these situations, the soil map is useful for planning more
detailed field investigations and for suggesting the kinds
of problems that may be expected.

The information in this report can be used to—

1. Make preliminary studies that will aid in selecting
and locating sites for industries, residences, busi-
nesses, and recreational purposes.

2. Make preliminary evaluations that will aid in
selecting locations for highways, airports, and
other transportation facilities.
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TABLE 4.—Potential of the soil associations for providing 'TaBLE 4.—Potential of the soil associations for providing
habitats required by some of the more important kinds
of wildlife—Continued

habitats required by some of the more wmportant kinds

of wildlife

[Dashes indicate a rating is not applicable]

Potential for producing, for
species of wildlife named—

Potential for producing, for
species of wildlife named—

Soil association Species
Cover Food Water
Renfrow-Vernon, Cottontail | Fair_____ Fair. ...
Nash-Lueien, rabbit.
and Clark-Ost. eer. .- Poor_.__. Fair_____
Dove____.._ Poor____. Fair_____
Pheasant___| Fair_____ Fair_____
Quail_ ___ Fair_ . ___ Fair.____
Fish_ || Poor.
Tarnum-Shella- Cottontail Good.___| Good__..
barger and rabbit.
Farnum-Naron. | Deer.______ Good._._| Good.._._
Dove..__.__ Good..._| Good._.___
Pheasant___| Good____| Good____
Quail . _____ Good_.__| Good.___
Fish_ || _ Fair.
Waterfowl . _|__._______ Good____| Fair.
Bethany-Tabler. Cottontail Good.___| Good.____
rabbit.
Deer__.____ TFair_.____ Fair_____
Dove______ Fair_ . ___ Good__._
Pheasant__.| Good___._| Good___._
Quail_____. Fair.____ Good._ - __
Fish_ || Poor.
Waterfowl_ | . _______ Good____| Fair.
Vanoss-Bethany. Cottontail Good_.._| Good.. ..
rabbit.
Deer_______ Good._._| Good._._.._
Dove______ Good_.___| Good_._.
Pheasant.-_| Good____| Good_.___
Quail______ Good..__| Good..__
Fish_ | |oooooooC Good.
Waterfowl__|_.._______ Good____| Fair.
Squirrel..._| Fair_____ Good___.
Canadian-Dale Cottontail Good..__| Good-._._
and Pratt- rabbit.
Carwile. eer____--- Good._.._| Good_._._
Dove____._ Good_.._| Good____
Pheasant_..| Good. ...| Good.___
Quail____.. Good.___| Good____
Fish_ | eeo o feeooaao Good.
Waterfowl__|____._._._ Good..._| Good.
Squirrel_.__| Good..._| Good___.
Slickspots- Cottontail Good._.__|{ Good___._
Farnum. rabbit.
Pheasant___| Good___._| Good___._
Quail______ Good____| Good____
Deer.._____ Poor_____ Poor_____
Waterfowl._| Good.___| Good.._.| Good.
Squirrel_...| Poor____. Poor_____
Elsmere-Tivoli. Cottontail Good__._.| Fair.___.
rabbit.
Deer.______ Fair_____ Fair_ .. __
Dove______ Fair_____ Poor_..__
Pheasant_._| Fair_____ Poor_____
Quail____ .. Fair_____ Poor__.__
Fish_ o oo Fair.
Waterfowl. |- ._.____ Poor_____ Fair,

Soil association Species
Cover Food Water
Plevna-Slickspots. | Cottontail Fair_____ Poor_.___
rabbit.
Deer_______ Poor__.__ Poor_____
Dove. _._.._ Poor_.._. Poor__...
Pheasant___| Good____| Fair.____
Quail . _ ... Fair_ . ___ Fair_____
Fish_ .|| ____ Good.
Waterfowl_ _|. . _._._.__ Good.___] Good,
Aquatic .- .____ Good____{ Goodl.
animals.
Carwile-Tabler. Cottontail Good.___| Good..___
rabbit.
Deer___.___ Poor_____ Poor.__..
Dove___... Fair___.. Good.____
Pheasant___| Good..__[ Good___._
uail__ . Fair_____ Good__.__
Waterfowl __1_ . _.______ Good. ___| Fair.

3. Make preliminary estimates that will aid in
planning irrigation systems, agricultural drainage
systems, farm ponds, terraces, waterways, and di-
versions or dams for the control of erosion.

4. Make preliminary studies and evaluations for
selecting locations for pipelines and other buried

utilities.

5. Locate probable sources of sand, gravel, and

topsoil.

6. Develop information that will be useful in de-
signing and maintaining engineering structures.

7. Supplement information obtained from other

ive a broader general understanding
of the conditions pertinent to the particular area.

8. Develop other preliminary estimates that might
be useful for construction purposes.

sources to

Some of the terms used by the soil scientist may be un-
familiar to the engineer, and some words—for example,
clay, silt, sand, and aggregate—may have a special mean-

ing 1 soil science.

These terms, as well as other special

terms used in the soil survey report, are defined in the
Glossary at the back of this report. The term “soil,” as
used in this section, refers to all the earthen material

above bedrock.

Engineering classification systems

Agricultural scientists of the U.S. Department of Agri-
culture (USDA) classify soils according to texture, color,
and structure. This system is useful only as the initial
step in making engineering classifications of soils. The
engineering properties of a soil must be determined or
estimated after the initial classifications have been made.
Two systems are used by engineers for classifying soils.
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One is the system used by the American Association of
State Highway Officials (AASHO), and the other is the
Unified system. These systems are explained briefly in the
following paragraphs. The explanations are taken largely
from the PCA Soil Primer (10).

AASHO Classification System.—The AASHO system
is based on actual performance of material used as a base
for roads and highways (7). In this system all the soils
are classified in seven groups. The soils most suitable for
road subgrade are classed as A~1, and the soils least suit-
able are classed as A-7. Within rather broad limits, soils
are classified numerically between these two extremes, ac-
cording to their load-carrying ability. Three of the seven
basic groups may also be divided into subgroups to desig-
nate within-group variations. Within each group, the
relative engineering value of the soil material is indicated
by a group index number, which is shown in parentheses
following the group classification. Group index numbers
range from 0 for the best material to 20 for the poorest.
Increasing values of group index numbers denote decreas-
ing load-carrying capacity.

In the AASHO system the soil material may be further
divided into the following two major groups: (1) Gran-
ular material in which 35 percent or less of the material
passes a 200-mesh sieve, and (2) silt-clay material in
which more than 35 percent of the material passes a 200-
mesh sieve. The silty part of the silt-clay material has a
plasticity index of 10 or less, and the clayey material has
a plasticity index greater than 10.

Unified Classification System.~—In the Unified system
the soils are grouped on the basis of their texture and plas-
ticity, as well as on their performance when used as ma-
terial for engineering structures (76). The soil materials
are identified as coarse grained, which are gravels (G)
and sands (S); fine graimed, which are silts (M) and
clays (C); and highly organic (Pt). No highly organic
soils are mapped 1 this county.

Under the Unified system, clean sands are identified by
the symbols SW or SP; sands with fines of silt and clay
are identified by the symbols SM and SC; silts and clays
that have a low liquid limit are identified by the symbols
ML and CL; and silts and clays that have a high liquid
limit are identified by the symbols MH and CH.

Engineering interpretations of soils

Three tables are given in this section. In the first (table
5) the soils are briefly described, and their physical prop-
erties important to engineering are estimated. In the sec-
ond table (table 6) the suitability of the soils for various
engineering uses is indicated. The third table (table 7)
contains engineering test data for samples from seven
soil series.

In table 5 some of the descriptions of the soil layers and
of depth from the surface differ slightly from the descrip-
tion of the typical profile given in the sections “Descrip-
tions of the Soils” and “Genesis, Classification, and Mor-
phology of Soils.” The purpose of the descriptions given
n table 5 is to show the horizons that have features sig-
nificant to engineering. :

Depth to the water table is generally not given in table
5. Many of the soils that have a more permeable surface
layer, however, contain a slowly permeable layer, which
causes a perched or seasonal water table. In these soils
the level of the water table usnally varies according to the

M5-T26—G66—4

season. At sites where there is a high or fluctuating water
table, the area should be studied before any engineering
structures are designed.

The kind of bedrock is generally not named in table 5,
but most of the soils of the county are underlain by Nin-
nescah and Wellington shales. In places, particularly in
the southern part of the county, Ninnescah shale crops out
at the surface, but the shale lies a hundred feet or more
below the surface in places nearby. This suggests that
depth to shale may vary widely within short distances and
can be a problem where foundation construction to bed-
rock is of engineering importance.

The column that shows permeability gives the estimated
rate, expressed in inches per hour, at which water moves
through a soil that is not compacted. The estimates are
based on soil structure and porosity.

The estimates given for available water capacity show,
in inches per inch of soil depth, the amount of capillary
water in the soil when it is wet to field capacity. When
the moisture in the soil is at the wilting point of common
crops, this amount of water will wet the soil material to a
depth of 1inch without deeper percolation.

The column that shows reaction gives the pH value
(the degree of acidity or alkalinity) of the soils. In this
system of notations, pH 7.0 is neutral; lower values indi-
cate acidity, and higher values indicate alkalinity. The
values listed in this column are estimates and are therefore
expressed as a range.

galinity is not indicated in this table, because it is not
generally a problem in this county. The Slickspot soils
and those of the Farnum-Slickspot complex and the
Tabler-Slickspot complex, however, are affected by salts.

Dispersion is the deflocculation of the soil and 1its sus-
pension in water. The soils are given a rating of “low,”
“moderate,” and “high.” A rating of high means that
the soil particles slake readily.

By shrink-swell potential is meant the amount a soil
will expand when wet and contract when dry. The soils
are rated “low,” “moderate,” and “high,” and the rating
indicates the amount of plastic fines in the soil. This
rating was obtained by comparing the liquid limit of the
soils of this county to the liquid limit of similar soils
throughout the county.

The suitability of the soils of this county for various
engineering uses is shown in table 6. The table lists spe-
cific features or characteristics of the soils that affect the
selection, design, or application of engineering works.
Generally, only detrimental or undesirable features are
listed, but some important desirable features are listed.
The information in this table is based on the estimates
listed in table 5, on actual test data, and on field
experience.

The suitability of the soils as a source of topsoil is rated
“good,” “fair,” or “poor.”  These ratings are for the
whole soil profile, unless a specific soil horizon is named.

The suitability of the soils as a source of sand and gravel
was based on the availability of the material. No consid-
eration was given to the total quantity or to the quality
of the material for specific engineering uses.

The soils were rated as a source of subgrade or road fill
by a representative of the Kansas State Highway Com-
mission. The ratings are based upon a thorough knowl-
edge of the material and its properties, as they affect use
for highway construction.
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TaBLE 5.—Brief description of soils of Reno County,

Depth

Symbol Soil name Description of soil and site from

on map surface

Inches

Ab Albion-Shellabarger sandy loams, 0 to 1 | This complex is about 50 percent Albion sandy loam and 50 percent 0-26

percent slopes. Shellabarger sandy loam. The Albion soil consists of 15 to 36 26-48+

As Albion-Shellabarger sandy loams, 1 to 4 inches of sandy loam over sand and gravel, and it is in convex

percent, slopes. areas in the upland. See the Shellabarger fine sandy loams for
estimated properties of the Shellabarger soil.

Ba Bethany silt loam, 0 to 1 percent slopes. 14 to 18 inches of silt loam over a subsoil of silty clay loam that 0-16

Be Bethany silt loam, 1 to 3 percent slopes. formed in loess or fine-textured old alluvium; the subsoil extends 16-45
to a depth of about 45 inches; the texture of the substratum is 45-76
similar to that of the subsoil. In nearly level and gently sloping
convex areas of the upland.

Bk Breaks-Alluvial land complex. Steep, broken topography along upland drains. The areas are ®)
gencerally narrow and of mixed material,

Ca Canadian fine sandy loam. 20 to 45 inches of fine sandy loam over stratified sand and loamy 0-32
sand. This soil is nearly level and is in valleys; it has a seasonal 32-72+
water table that rises to within 4 or 5 feet of the surface.

Cd Carwile fine sandy loain. 8 to 22 inches of fine sandy loam over stratified clayey alluvium 0-16
that shows weak profile development. A seasonally high water 16-55
table rises to within about 6 feet of the surface. This soil has
slow internal drainage and a temporary perched water table.

It is in nearly level or slightly depressed areas in the upland.

Cf Carwile-Farnum fine sandy loams. This complex is about 55 percent Carwile fine sandy loam, about

35 percent Farnum fine sandy loam, and 10 percent other soils.
Sce Carwile fine sandy loam for estimated properties of the Car-
wile soil, and Farnum fine sandy loam, 0 to 1 percent slopes, for

estimated properties of the Farnum soil.

Ck Clark fine sandy loam. 8 to 28 inches of calcareous fine sandy loam over calcareous loam. 0-18
In places below a depth of about 48 inches, the loam is stratified 18-48
with sandy loam.

Cm Clark-Ost complex, 0 to 1 percent slopes. Clark loam: This is the dominant soil in these complexes and its 0-60

Co Clark-Ost complex, 1 to 3 percent slopes. texture is loam throughout; in places the content of lime, by vol-

Cp Clark-Ost complex, 3 to 6 percent, slopes. ume, below a depth of 10 to 15 inches is as much as 25 percent.

Ost clay loam: This soil consists of about 10 to 12 inches of friable 0-12
clay loam that overlies about 4 feet of heavy clay loam. In 12-60
places from 23 to 75 percent of the lower layer is segregated lime.

Nearly level or gently sloping.

Da Dale clay loam. 30 to 50 inches of clay loam over a sand substratum. In most 0-40
places depth to sand is 36 to 40 inches. The water table is at a 40-70
depth of 36 to 70 inches. In valleys and is flooded occasionally.

Ep Elsmere-Plevna complex. This complex is about 60 percent Elsmere loamy fine sand and 40
percent Plevna loamy fine sand. See the Elsmere-Tivoli com-
plex for estimated properties of the Elsmere soils and Plevna fine
sandy loam for estimated properties of the Plevna soil.

Et Elsmere-Tivoli complex. This complex is about 30 percent Elsmere loanmy fine sand, 10 per- 0-50
cent Tivoli fine sand, 20 percent Plevna loamy fine sand, and 40
percent soils that are like Tivoli soils but are loamy below a depth
of 36 inches. The Elsmere soil consists of mottled loamy fine
sand and has a water table within 3 feet of the surface during
the cool months. Clayey strata are common below a depth of
5 feet. See the Tivoli soils for estimated properties of the Tivoli
soil and Plevna fine sandy loam for estimated properties of the
Plevna soil.

Fa Farnum fine sandy loam, 0 to 1 percent | 14 to 28 inches of fine sandy loam over 3 to 4 feet of sandy clay 0-24

slopes. loam. Gently undulating. 24-72

Fm Farnum loam, 0 to 1 percent slopes. 12 to 28 inches of loam over 3 to 4 feet of sandy clay loam. Gently 0-20

Fn Farnum loam, 1 to 3 percent slopes. undulating or sloping and on uplands. 20-72

See footnote at end of table.
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Classification Percentage passing sieve— Avail-
Perme- able Reaction | Dispersion | Shrink-swell
ability water potential
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity
Inches per Inches per
hour inch of soil pH value
Sandy loam__.____ SM_____. A-2-4_____ 100 95-100 | 15-35| 0.5-L0 015! 6.6-7.3 | Low__.____ Low.
Sand.___________ SP-SM__| A-1-b_____ 90-100 | (1) 5-10 | >5.0 09| 6.6-7.3 | Low_______ Low.
Silt loam______.___ CL__.__. A-6__._____ 100 100 85-90 0.2-0. 5 .18 6.1-6.5 | High____.___ Moderate.
Silty elay loan____| CH______ A-T-6______ 100 100 90-95 0; 2-0. 5 17 6.6-7.3 | High___.___| High.
Silty clay loam____{ CL______ A-T-6______ 100 100 90-95 0.2-0. 5 .18 7.9-8.4 | High_______ High.
1 FR (G . [ J— * ® ® ® ® ® (0 ®.
Fine sandy loam__| SM______ A-2-4______ 98-100 | 90-98 20-35 1.0-2.0 .15 6.6-7.3 | Low____.___ Low.
Sand and loamy SP-SM. _| A-2 or A-3_| 90-100 | 70-80 5-10 2.0-5.0 .12 7.4-7.8 | Low_______ Low.
sand. '
Fine sandy loam__| SM______ A-2-4______ 95-100 | 95-100 15-25 0.5-1.0 .15 6.1-6.5 | Low___.___ Low.
Sandy clay loam__| CL______ A-T-6______ 95-100 | 95-100 | 80-85 ; 0. 05-0. 2 18| 6.6-7.3 { Low_______ Moderate to
high.

Fine sandy loam__| SM______ A-20r A4 | ... 95-100 | 30-40 | 0.5-1.0 .15 | 7.4-7.8 | Moderate.__| Low.
Loam____________ CL___.._ A6 |eoo_ 100 60~70 0. 2-0. 5 .18 7.4-7. 8 | Moderate.__| Moderate.
Loam____________ CL.__.__ A-6________ 100 100 70-85 0.2-0. 5 .18 7.4-7.8 | None__._..__ Low.
Clay Loam______._ CL_____. A~6________ 100 100 70-85 0.2-0. 5 .18 7.4-7.8 | None____._ Moderate.
Heavy clay loam__| CL______ A-6.______ 100 100 70- 85 0.2-0. 5 17 7.9-8.4 { None__.____ High.
Clay loam___..___ CL._____ A-T7-6______ 100 100 50-80 0.2-0.5 .18 6. 6-7. 3 | Moderate.__| Moderate.
Finesand.______. SP~-SM_._| A-2 or A-3_{ 90-100 | 70-80 510 | 2.0-50 .09 7.4-7.8 | Low______. Low.
Loamy sand._____ SM__..__ A-2________ 100 100 12-20 2.0-5.0 .09 6.1-6. 5 | None_.___. Low,
Fine sandy loam__| SM______ A-2-4_____ 98-100 | 95-100 25-35 0.2-0. 5 .15 6.6-7.3 | Low_____._| Low.
Sandy elay loam__| CL______ A-T-6______ 100 100 70-80 0.2-0. 5 .17 6.6-7.3 | Moderate_._| Moderate.
Loam_.__.____.___ CL___.__ A-6________ 100 100 60-70 | 0.2-0.5 .18 | 5.6-6.0 | Moderate...| Low.
Sandy clay loam__| CL______ A-T-6______ 100 100 70-80 0.2-0. 5 .17 6. 6-7.3 | Moderate._.{ Moderate.



42 SOIL SURVEY SERIES 1960, NO. 29
TasLE 5.—DBrief description of soils of Reno County,
Depth
Symbol Soil name Description of soil and site from
on map surface
s . i Inches

Fs Farnum-Slickspot complex. This complex is about 50 percent Farnum loam, 40 percent Slick-
spot soils, and 10 percent Tabler clay loam. See the Farnum
loams for estimated properties of the Farnum soil, Slickspots for
the estimated properties of the Slickspot soils, and Tabler clay
loam for the estimated properties of the Tabler soil.

Ft Farnum-Tabler complex. This complex is about 50 pereent Farnum loam and 50 percent
Tabler clay loam. See the Farnum loams for estimated proper-
ties of the Farnum soil and Tabler clay loam for estimated
properties of the Tabler soil.

Le Lesho clay loam. 18 to 30 inches of clay loam over water-deposited sand and gravel; 0-24
the water table is 2 to about 4 feet from the surface. This soil 24-48--
is on flood plains and is frequently flooded.

Na Naron fine sandy loam, 0 to 1 percent slopes. | 10 to 25 inches of fine sandy loam over 4 or 5 feet of sandy clay loam 0-18

Ne Naron fine sandy loam, 1 to 3 percent slopes. or heavy sandy loam. Thesc soils are well drained, are nearly 18-80
level or gently sloping, and are on uplands.

Nf Naron-Farnum complex. This complex is about 60 percent Naron fine sandy loam and 40
percent Farnum loam. See the Naron fine sandy loams for
estimated properties of the Naron soil, and the Farnum loams
for estimated properties of the Farnum soil.

Np Naron-Pratt complex. This complex is about 60 percent Naron fine sandy loam and about
40 percent Pratt loamy fine sand. See the Naron fine sandy
loams, for estimated properties of the Naron soil, and Pratt
loamy fine sand for estimated properties of the Pratt soil.

Ns Nash-Lucien complex, 1 to 3 percent slopes. | Nash loam: This soil makes up 50 to 80 percent of the acreage of 0-30

Nt Nash-Lucien complex, 3 to 6 percent slopes. these complexes. It consists of about 30 inches of loam or silt 30-48+

Nu Nash-Lucien complex, 6 to 15 percent slopes. loam over hard siltstone and is on the upland.

Lucien loam: This soil makes up 20 to 45 percent of the acreage 0-15
of these complexes. It consists of 2 to 20 inches of loam or silt 15-48 +
loam over consolidated siltstone.

Pa Platte soils. 6 to 20 inches of material of variable texture over sand and gravel. ®
The water table is at a depth of 20 to 48 inches. These soils are
frequently flooded.

Pe Plevna fine sandy loam. 15 to 28 inches of fine sandy loam over stratified sandy loam and 0-21
clay loam. The water table is within 1 to 2 feet of the surface. 21-48

Pl Port clay loam, 4 feet or more of friable clay loam in valleys along small streams. 0-60

Pm Pratt loamy fine sand, undulating. Deep loamy fine sand that is undulating or hummocky___._.____. 0-60

Pr Pratt loamy fine sand, hummocky.

Pt Pratt-Carwile complex. This eomplex is about 40 percent Pratt loamy fine sand, 25 per-
cent Carwile fine sandy loam, 10 percent Naron fine sandy
loam, and 25 percent soils that have characteristics intermediate
between those of the Pratt and Carwile soils. See the Pratt
loamy fine sands for estimated properties of the Pratt soil, Car-
wile fine sandy loam for estimated properties of the Carwile
soil, and the Naron fine sandy loams for estimated properties of
the Naron soil.

Re Renfrow clay loam, 0 to 1 percent slopes. 6 to 18 inches of clay loam over firm blocky clay. Shale is at a 0-12

Re Renfrow clay loam, 1 to 3 percent slopes. depth of 26 to 48 inches. 12-40

Rv Renfrow-Vernon clay loam, This complex is about 70 percent Renfrow clay loam and 30 per-

See footnote at end of table,

cent Vernon clay loam. See the Renfrow clay loams for esti-
mated properties of the Renfrow soils and Vernon soils for esti-
mated properties of the Vernon soil.
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Kans., and their estimated physical properties—Continued

Classification Percentage passing sieve— Avail-
Perme- able Reaction | Dispersion | Shrink-swell
ability water potential
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity
Inches per Inches per
hour inch of soil pH value
Clay loam________ CL.__.___ A6________ 100 95-100 | 60-75 0.,2-0. 5 0.18f 6.6-7.3 1 Low_______ Moderate.
Sand and gravel___| SW-SM__| A-1-b_____ 90-95 | 60-80 4-10 >5.0 .09 6.6-7.3 | Low_______ Low.
Fine sandy loam.__| SM______ A-2-4______ 98-100 | 95-100 25-35 0.2-0.5 .15 6.6-7.3 | Low____.__ Low.
Sandy elay loam_ .| SC__.___ A-2-6______ 98-100 | 95-100 [ 25-35 0.2-0.5 .18 6.6-7.3 | Low_______ Low.
Silt loam. ________ ML_____. A4 _______ 100 100 70-85 0.2-0. 5 .18 6.6-7.3 | Low____.__ Low.
Hard siltstone__ .| ()-_-.__. (O P ® ® ® ® ® ® (C) PO ®.
Loam___._______._ ML _____ A4 . 100 100 70-85 0.2-0. 5 .18 6.6-7.3 | Low._____._ Low.
Siltstone. .. ____. (0 PR (O PR ® ® ® ® ® ® (O J ®.
) TR ) T () T ® ® @ ® ® ® (O F—— OF
Fine sandy loam_.] SM______ A-4________ 100 100 35-45 0.5-1.0 .15 6.6-7.3 | Low.__.___ Low.
Sandy loam and ClL______ A6 _._ 100 100 55-65 0.5-2.0 .17 6. 6~7. 3 | Moderate...| Moderate.
clay loam. : ]

Clay loam..____.. CL______ A6 . __. 100 100 70-80 0.2-0. 5 .18 6. 6-7. 3 | Moderate...| Low.
Loamy fine sand.._| SM____.__ A-2-4. . __ 100 100 15-20 2.0-5.0 .12 6.6-7.3 | Low___.__. Low.
Clay loam____.____ ClL...___ A-T-6__.__. 100 100 70-80 0.2-0. 5 .18 6. 1-6. 5 | Moderate...| Moderate..
Clay oo CH__.._. A-T-6_____ 100 100 80-90 | 0. 05-0. 2 .16 6, 6-7. 3 | Moderate._.{ Moderate.
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TaBLE 5.—Brief description of soils of Reno County,

Depth
Symbol Description of soil and site from
on map Soil name surface
. TInches
Sa Shellabarger fine sandy loam, 0 to 1 percent | 8 to 20 inches of fine sandy loam over heavy sandy loam or light 0-14
slopes. sandy clay loam; underlain by coarse-textured and stratified 14-50

Sh Shellabarger fine sandy loam, 1 to 3 percent material.

slopes.

Sc Shellabarger fine sandy loam, shale sub- | 8 to 20 inches of fine sandy loam over light sandy clay loam that 0-14
stratum, O to 3 percent slopes. grades to finer textured material at a depth of about 36 inches. 14-36
Unweathered shale is at a depth of about 48 inches. 36-48

Se Shellabarger loamy fine sand, undulating. Same as the Shellabarger fine sandy loams that lack a shale sub- 0-15
stratum, except that this soil has a surface layer of loamy fine 15-50
sand.

Sg Shellabarger and Albion soils, 7 to 15 pereent | This complex consists of steep Shellabarger and Albion soils.  See

slopes. the Shellabarger fine sandy loams that lack a shale substratum
for estimated properties of the Shellabarger soil and the Albion-
Shellabarger sandy loams for estimated properties of the Albion
soil.

Sh Shellabarger-Clark-Albion complex, 2 to 6 | This complex is about 50 percent Shellabarger fine sandy loam,

pereent slopes. about 35 percent Clark fine sandy loam, and about 15 percent
Albion sandy loam. See the Shellabarger fine sandy loams that
lack a shale substratum for estimated properties of the Shellabar-
ger soil; Clark fine sandy loam for estimated propertics of the
Clark soil; and the Albion-Shellabarger sandy loams for estimated
properties of the Albion soil.

Sm Shellabarger-Farnum complex, 1 to 3 per- These mapping units are about 35 percent Shellabarger fine sandy

cent slopes. loam, about 25 percent Farnum loam, and about 40 percent

Sn Shellabarger and Farnum soils, 3 to 7 percent soils that have characteristics intermediate between those of the

slopes, eroded. Shellabarger fine sandy loams and Farnum loams. - Where these
soils are eroded, the A horizon is thinner than typical for the
series.

So Slickspots. Imperfectly drained saline-alkali soils that vary in texture____._ ®

Sp Smolan silty clay loam, 1 to 3 percent slopes. | 6 to 12 inches of light silty clay loam that grades to silty clay with 0-9

St Smolan silty clay loam, 3 to 6 percent slopes, increasing depth. The substratum is poorly graded material 9-60

eroded. that resembles loess and is less clayey than the upper layers.

Ta Tabler clay loam. 6 to 12 inches of clay loam or loam that grades to firm, fine, blocky 0-8
silty ‘elay or clay. This soil is nearly level and is imperfectly 8-50
drained.

Tb Tabler-Slickspot complex. This complex is 5 to 35 percent Slickspot soils, and the rest is
Tabler clay loam. See Tabler clay loam for estimated properties
of the Tabler soil and Slickspots for estimated properties of the
Slickspot soils. |

Th Tivoli soils, hummocky. Rough, hummocky, and duned sand . _____ . ___________________ 0-72+]

Tt Tivoli fine sand, hilly.

Va Vanoss silt loam, 0 to 1 percent slopes. About 2 feet of silt loam or loam over about 4 fect or more of clay 0-24

Vb Vanoss silt loam, 1 to 3 percent slopes. loam. These soils were derived from loess and are generally 24-72+

Ve Vanoss silt loam, 3 to 7 percent slopes, poorly graded. They are friable. These soils are "on the

eroded. upland and are in nearly level areas or on long convex slopes as
steep as 7 percent.
Ve Vernon soils. Shallow clayey soils that overlie shale and have slopes of 2 to 7 0-18
‘ percent. Depth to shale ranges from 6 to 25 inches.

Wa Wann fine sandy loam. 18 to 36 inches of fine sandy loam over sand and gravel. The 0-36
water table is at a depth of about 4 feet. Flooded frequently if 36-48+
not protected. :

We Wet alluvial land. Material of mixed textures on flood plains; frequently flooded. ®

I More than 70.
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Classification Percentage passing sieve— Avail-
Perme- able Reaction | Dispersion | Shrink-swell
ability water potential
USDA texture Unified AASHO No. 4 | No. 10 | No. 200 capacity
Tnches per Inches per DH value
hour inch of soil
Fine sandy loam__| SM______ A~2-4_____ 98-100 | 90-100 25-35 0.5-1.0 0.15 6.6-7.3 | Low_______ Low.
Light sandy clay | SP-SC.__| A-2-6_____ 98-100 | 90-100 | 25-35 | 0.2-0.5 .17 | 6,6-7.3 | Low__.__._ Low.
loam.
Fine sandy loam__} SM______ A-4_______ 100 100 35~-45 0.2-0. 5 .15 6.6-7.3 | Low___.____ Low.
Sandy clay loam__| CL______ A-6_______ 100 100 50-60 0.2-0. 5 17 6.6-7.3 | Low._._.... Low.
lay . CL__.__. A-6__.___. 100 100 60-70 | 0. 05-0. 2 .16 6. 6-7. 3 | Moderate.._| Moderate.
Loamy fine sand__| SM______ A-2-4_____ 100 100 15-20 2.0-5.0 .12 6.6-7.3 | Low.______ Low.
Light sandy elay SCo_..__ A-2-6_____ 98-100 [90-100 25-35 0.2-0. 5 .17 6.6-7.3 | Low__._____ Low.
loam.
() mm i (O DO, O ® ® ® ® ® ® (G ®.
Silty elay loam..._| CL__.____ A6 ... 100 100 85-95 0.2-0. 5 .18 6. 6-7. 3 | Moderate._.| Moderate.
Silty clay______._ CH_.____ A-T7-6___.__ 100 100 85-95 { 0. 05-0. 2 .17 | 6.6-7.3 | Moderate...| Moderate,
Clay loam..______ CL....._ A6 ... 100 100 70-80 | 0. 05-0. 2 .18 6.1-6.5 | Low__..__.. Moderate.
Clay_ .. _. CH_..__. A-7-6._____ 100 100 90-95 | 0. 05-0.2 .16 | 77.9-8. 4 | Low to Moderate.
slight
Fine sand_ _..____ SP-SM...| A-2 or A-3_|100 100 6-20 | 2.0-5.0 .09 | 6.1-6.5 | Low.._._._ Low.
Silt loam or loam_ | CL__._.___ A6 _____ 100 100 65-75 0. 2-0.'5 .18 6.1-6.5 | Low._____.- Low.
Clay loam__.______ CL__._... A-6___ .. 100 100 70-80 | 0.2-0.5 .18 | 6.6-7.3 | Low....___ Low.
Clay loam________ ClL___... A-T-6__.___ 100 100 70-80 0.2-0. 5 .18 6. 6-7. 3 | Moderate_..| Moderate.
Fine sandy loam_.; SM_____. A-2-4_____ 98-100 90-98 20-35 1.0-2. 0 .15 6.6-7.3 | Low__._____ Low.
Sand_.___._____. SW-SM._.| A-1-b_____ 90-95 | 60-80 4-10 >5.0 .09 | 6.6-7.3 | Low____-___ Low.
O G ® ® ® ® @ ® ® ® ® ®
2 Variable. ? Bedrock.
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TaBLE 6.—Interpretation of engineering

Suitability as a source of—

Soil features affecting
engineering practices

Soil series and
map symbol

Topsoil

Sand

Gravel

Road subgrade ?

Road fill 2

Highway location 2

Albion (Ab, AS)ecaeono--.

Bethany (Ba, Be) - oco---

Canadian (Ca)oecceoaun--

Carwile (Cd, Cf)eoeoo oo

Clark (Ck, Cm, Co, Cp)---

Dale (Da) oo oo oo

Elsmere (Ep, Et) .- __

Farnum (Fa, Fm, Fn, Fs,
Ft).

Lesho (L¢) oo o oocmaaaaae

Lucien (mapped only in
complexes with Nash
goils).

Naron (Na, Ne, Nf, Np)__
Nash (Ns, Nt, Nu)_______

Ost (mapped only in
complexes with Clark
soils).

See footnotes at end of table,

Surface layer
and subsoil
fair; substra-
tum poor.

Surface layer
good; subsoil
fair.

Surface layer
fair; subgoil
poor.

Surface layer
good; sub-
stratum not
suitable.

Surface layer
good; subsoil
poor.

Not suitable__

Not suitable__

Poor___ ... ___

Not suitable. .

Not suitable._ .

Not suitable. .

Not suitable__

Not suitable. _

Not suitable. _

Not suitable_ _

Not suitable._

Not suitable __

Not suitable_ .

Not suitable.. .

Not suitable_ .

Not suitable. .

Not suitable. .

Good if mixed.

Surface layer
good; sub-
soil poor.

Fair. . __.___

Good on ele-
vated
grade.

Good if mixed.

Imperfectly drained._._

Calcareous; seepage
problems where these
soils are adjacent to
Nash, Vernon, Ren-
frow, or Lucien soils.

Water table within 3 to
6 feet of the surface;
flooding hazard.

High water table. . ____

Water table within 2
to 4 feet of surface;
flooding hazard.

Limited depth to silt-
stone.

Limited depth to silt-
stone.

Highly calcareous; well
drained.
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Soil features affecting engineering practices—Continued

Farm ponds

Reservoir area

Embankment?

Agricultural
drainage

Irrigation

Terraces and
diversions

Waterways

Dikes
[(© .
(O
Well graded;
stable sub-
stratum;
highly per-
meable.
[C
O JR
[C P
[(©
[ T
[ J R
[ T
[C TR
O P
[ T

Rapid permea-
bility.

Slow permea-
bility.

Rapid permea-
bility.

Slow permea-
bility; in
places there is
a high rate of
seepage in the
substratum.

Rapidly per-
meable sub-
stratum.

Contains
coarse-tex-
tured strata.

Rapidly perme-
able sub-
stratum.

Limited depth.. .

Limited depth;
seepage
problem.

Well graded;
substratum
lacks fines.

Highly plastic;
low strength.

Well graded;
stable.

Well graded- - __

Calcareous....- -

Moderately low
strength.

Stable in fill;
high strength;
unstable on
steep slopes.

Limited depth
for borrow.

Limited depth
for borrow.

Limited depth
for borrow.

Cracks when
dry.

Temporary perched
water table;
slowly permea-
ble subsoil; un-
dulating.

Temporary high
water table; not
applicable in
most places.

High water table;
drainage not
desirable under
present land
use.

Slow permea-
bility; undu-
lating
microrelief.

Drainage difficult
because of
position occu-
pied by these
soils.

Low water-holding
capacity.

Slowly permeable__

Moderate intake
rate; slowly
permeable sub-
soil.

Unsuitable for
leveling.

Flooding hazard.__

Slow permeability .

Soil depth limited;
flooding hazard.

Shallow; not
suitable.

Moderately shal-
low; not
suitable.

Slow permeability -

Unstable; inten-
sive mainte-
nance required.

Siltstone is at a
depth of 2 to
20 feet.

Complex topog-
raphy is
common.

Siltstone at a
depth of 2 to
315 feet.

Low water-holding
capacity; highly
erodible.

®.

®-

®-

Highly calcareous;
difficult to estab-
lish vegetation
where subsoil is
exposed.

).

-

®-

OB

Shallow root zone;
moderately
erodible.

®-

Moderatel y shallow
root zone; mod-
erately erodible.

Subsoeil only fair
to poor for
vegetation.
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TABLE 6.—Interpretation of engineering

Suitability as a source of— Soil features affecting
engineering practices
Soil series and
map symbol
Topsoil Sand Gravel Road subgrade? . Road fill 2 Highway location ?

Platte (Pa)o_. - - oo ---....| Surface layer Good_-______ .Good._.___... Good if Good______._. High water table;
poor; sub- confined. flooding hazard.
strata not
suitable.

Plevna (Pe) . oo oo _. Surface layer ~ | Poor_.___.____ Not suitable-_{ Surface layer | Fair_________} High water table._____
poor; fair good if
below surface clevated;
layer. subsoil

poor.

Port (P)ccue oo eeoeo| Good_ oo Not suitable..| Not suitable_ .| Fair_...______ Fair_ . ____._ Flooding hazard_._____

Pratt (Pm, Pr, Pt) .. Fair__ . _______.| Poor.___.____ Not suitable..| Good._...____ Good_.___.__ Unstable slopes_ _ _ . ___

Renfrow (Rc, Re, Rv)____| Surface layer Not suitable. .| Not suitable_.| Poor_________ Fair_________ Limited depth to hard
fair; subsoil shale; high shrink-
poor. swell potential, high

compressibility.

Shellabarger (Sa, Sb, Sc, | Fair_______._._._. Fair_____..___ Poor.___._.__ Poor to fair._.| Good____.__._ (O T

Se, Sg, Sh, Sm, Sn).

Smolan (Sp, St) e Surface layer Not suitable__| Not suitable.:{ Fair to poor__| Good to fair__| ()____ . _________
good; sub-
soil fair,

Tabler (Ta, Th).coco-.-..| Surface layer Not suitable. .| Not suitable_ .| Poor_________ Fair...______ Poor surface drainage;
fair; subsoil high shrink-swell
poor. potential.

Tivoli (Tf, Th) oo C Not suitable_ . .| Good; very Not suitable. .| Good if con-~ Good if con- Unstable slopes_ . . _ ...

fine and fined. fined.
poorly
graded.
Vanoss (Va, Vb, Ve)ooo___ Good.__....___ Not suitable. .| Not suitable_.| Fair.___.___. Good.___.___. [
Vernon (Ve)ooe oo oo Poor.____..____ Not suitable._| Not suitable._| Poor......._. Fair. ________| Limited depth to
hard shale.

Wann (Wa) . __ ... Poor-._ ... Good_-_._._. Good__._._._. Good_-__._.... Good.______. Flooding hazard; high

water table.

1 Interpretations for the taxonomic units in soil complexes and variable to warrant estimates.
undifferentiated units are given under the respective series. Inter- 2 C Hrcraraorn, field soils engineer, and Hersrrr E.
pretations are not given for Breaks-Alluvial land complex, Slick- WorLry, soils research engineer, Kansas State Highway Commis-
spots, and Wet alluvial land, because these land types are too sion, helped prepare these columns. This assistance was performed
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Soil features affecting engineering practices
Farm ponds
Dikes Agricultural Irrigation Terraces and Waterways
drainage diversions
Reservoir area Embankment 3
Unstable.______ Rapid perme- Rapid perme- (G T G J . (G T 5).
ability. ability; lacks
fines.
Q) Contains strata | The stronger High water table; | (&) ___________ () e ).
of coarse- slopes are drainage diffi-
textured unstable. cult because of
material. position occu-
pied by these
soils.
(8) oo (O e . (G P (G TR Moderate intake |- (5).___________._ ).
rate: good
water-holding
capacity.
(€ J Rapid perme- Unstable. .. ____ (G T Moderate to high | (%)._.__________. ).
ability. intake rate; low
water-holding
capacity; suited
to sprinkler
irrigation only.

() o2 () e Cracks when (5) e Moderate intake ) e Moderately shallow
dry; low rate; slowly - to shallow root
shear permeable zone; subsoil
strength. subsoil. poor for vege-

tation.
[ . Moderate [(C P [ J Moderate intake (O ], Surface layer
permeability. rate; moderate highly erodible.
permeability.
(8) e (). Highly plastic; (8 e Very slow intake [ ®.
low shear rate; slow per-
strength. meability.
() e G T Cracks when Nearly level; out- | Very slow per- (G T, ®).
dry. lets difficult meability; im-
to locate. perfectly
drained.
() e 1 () () e . [ . ®.
() i 1 PO ) FE () e G G ®.
[©) [ P Cracks when () e Not suitable_ . ____ Hard shale at a | Shallow root zone;
’ dry; limited depth of 10 moderately
depth for to 25 inches. erodible.
borrow.
Rapid perme- Rapid perme- [ T () T Fluctuating [ P ®.
ability; fair ability. water table.
stability.

under a cooperative agreement with the U.S. Department

Commerce, Bureau of Public Roads.
8 KEmbankments more than 25 feet high not considered.
¢ No detrimental features.

of

5 Practice generally not applicable.
8 No features that significantly affect design.
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TaBLE 7.—Fngineering

Moisture-density ?

Bureau of
Public
Soil name and location Parent material Roads Depth Horizon
report No. Maximum | Optimum
dry density| moisture
Bethany silt loam: TInches Lb. per cu. ft. Percent
330 feet W. and 1,320 feet N. of 8Y corner | Old alluvial sediments of 833627 — Ap_ ... 111 1
of sec. 14, T. 25 S,, R. 5 W.5 Pleistocene age. 833628 | 27-36 | B22_.______ 104 19
533629 45-60 | Beal__.____ 109 17
1,020 feet 8. and 206 feet E. of NW. corner | Old alluvial sediments of $533630 0-6 | Ap-_—____ 108 16
of sec. 4, T. 25 8., R. 5 W. Pleistocene age. 833631 23-38 | B22__.___._ 101 23
833632 | 49-73 | Beal_______ 107 18
820 feet E. and 75 feet N. of SW. corner of | Old alluvial sediments of 834276 0-12 | Alp..._____ 112 15
sec. 8, T. 228, R. 4 W. Pleistocene age. S34277 | 24-34 | B22________ 94 26
534278 56-88 | Bea__.__.._ 104 20
Carwile fine sandy loam:
406 feet N. and 267 feet W. of EY4 corner | Eolian mantle. 833633 0-7 Ap____.___ ‘114 11
of sec. 18, T. 22 8., R. 9 W. $33634 | 13-17 | A12___ - 122 11
833635 | 33-48 | B2b2______ 109 17
270 feet N. and 305 feet W. of SE. corner | Eolian mantle. S33636 0-7 | Ap-__.. 117 10
of sec. 21, T. 23 8,, R. 9 W. 833637 11-19 | A3 ... 121 11
833638 20-46 | B2b2______ 106 18
Farnum loam:
825 feet W. and 660 feet S. of EY corner | Alluvial sediments of S$33639 0-9 121 11
of sec. 5, T. 24 S.,, R. 6 W. Pleistocene age. 833640 | 44-53 111 16
833641 60-76 113 15
1.668 feet E. and 20 feet N. of WY corner | Alluvial sediments of 833642 0-5 | Apo—oo____ 119 12
of sec. 17, T. 24 S,, R. 6 W. Pleistocene age. 833643 | 21-29 | B21._______ 109 18
833644 | 56-78 | B3____..._. 109 18
65 feet S. and 160 feet E. of NW. corner | Alluvial sediments of 834282 0-8 Ap_ . ___ 117 12
of sec. 22, T. 24 8, R. 7 W. Pleistocene age. 534283 19-32 | B21________ 105 19
534284 62-92 | Co.________ 122 12
Pratt loamy fine sand:
650 feet W. and 700 feet N. of SE. corner | Eolian deposits. $33645 0-7 | Apooooo. 114 11
of sec. 10, T. 24 S., R. 10W. 833646 | 19-29 | B21________ 120 11
833647 53-69 | Clo___.._.. 114 13
600 feet S. and 280 feet E. of W14 corner | Eolian deposits. $33648 0-7 | Ap__.______ 110 13
of sec. 35, T. 23 8., R. 10 W, 833649 18-28 | B22________ 118 12
833650 | 50-66 | C__________ 113 12
200 feet W. and 36 feet N. of S¥4 corner | Eolian deposits. 834285 0-7 Ap. .. 110 13
of see. 3, T. 25 S, R. 10 W. 834286 | 1320 | B21________ 118 12
834287 46-74 | Co_______ 116 12
Shellabarger fine sandy loam: )
900 feet S. and 175 feet W. of NE. corner | Beds of reworked outwash. 833651 0-7 | Apeco___ 117 13
of sec. 11, T. 26 8., R. 6 W.5 833652 | 19-33 | B22________ 127 9
833653 | 57-76 | Co_______ 121 11
15 feet S. and 25 feet E. of W34 corner of | Beds of reworked outwash. 834288 0-8 Ap__ ... 122 11
sec. 2, T. 23 8, R.9 W. 834289 17-28 | B2____._____ 117 13
S34290 56-82 | Cl_.....__. 118 13
Tabler clay loam:
1,000 feet E. and 400 fect N. of W1{ corner | Old alluvial sediments. 833657 0-8 | Apoeeo____ 108 18
of sec. 16, T. 24 S, R. 6 W. 833658 8-16 | B2l _______ 98 24
533659 59-81 | B3eal3______ 110 17
1,420 feet B. and 167 feet N. of SW. corner | Old alluvial sediments. S33660 0-5 | Apo._____ 120 12
of sec, 14, T. 24 S, R. 6 W. S33661 820 | B21_ - 99 22
833662 61-83 | B3ca2._____ 108 18
60 feet N. and 290 feet E. of SW. corner | Old alluvial sediments. S34291 0-6 Apocoo o 112 15
of sec. 24, T. 22 S., R. 4 W. 834292 | 22-31 | B22_______. 100 23
834293 53-78 | Clo..__._.. 106 19

See footnotes at end of table.
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test data !
Mechanical analysis 3 Classification
Percentage passing sieve-— Percentage smaller than— Liquid Plasticity
limit index
AASHO Unified 4
No. 4 No. 10 | No.40 | No. 200| 0.05 0.02 0.005 0.002
(4.7 2.0 (0.42 (0.074 mm. mm, mm. mm,

mm.) mm.) mm.) mm.)
_________ 100 97 87 80 48 29 26 29 8| A4(8)-._—._.._.| ML-CL.
_________ 100 98 91 86 57 41 38 48 25 | A-7-6(16)y._.___._.| CL.

96 93 91 87 82 56 38 31 43 21 | A-7-6(13) ... CL.
_________ 100 98 93 85 50 31 27 30 11| A-6(8)-...——___..| CL.
_________ 100 96 92 87 64 48 43 58 32. | A-7-6(20)_.______| CH.
_________ 100 97 92 87 57 40 35 48 26 | A-7-6(16)_._._.___| CL.
_________________ 100 85 76 41 24 21 27 9| A-4(8).__._..__._.| CL.
_________________________ 98 95 70 50 46 58 31 | A-7-6(20)_..__.__| CH.
_________________________ 97 92 59 41 38 47 24 | A-7-6(15)_-___.__| CL.
_________ 100 89 23 18 11 8 6 tNP NP | A-2-4(0)_____.____| SM.
_________ 100 87 24 20 14 12 12 NP NP | A-2-4(0)..._.____| SM.
_________ 100 09 84 80 54 32 29 45 25 | A~7-6(15)________| CL.
_________ 100 95 25 19 11 7 6 NP NP | A—2-4(0)___._____| SM.
_________ 100 96 31 25 16 12 11 NP NP | A~2-4(0)_________| SM.
_________ 100 099 87 84 60 38 34 47 26 | A-7-6(16)________| CL.
_________ 100 90 59 53 30 17 14 20 4 | A-4(5)___________| ML-CL.
_________ 100 93 59 56 42 35 32 40 21 | A-6(9).____..__._.| CL.
_________ 100 93 72 63 41 28 26 34 16 | A-6(10)__________{ CL.
_________ 100 89 67 60 32 18 15 21 3| A-4(6)._.__._____| ML.
_________ 100 90 74 69 47 33 29 44 22 | A-7-6(13)__._..__| CL.
_________ 100 95 80 74 49 34 31 44 23 | A-7-6(14)._..__.__| CL.
O, 100 93 65 58 30 19 16 23 6| A-4(6) - _____ ML-CL.
_________ 100 95 80 76 56 41 38 52 30 | A-7-6(18)____._._..| CH.
_________ 100 93 52 48 34 24 18 25 11 ~6(4)_.__..____.| CL.
_________ 100 87 19 13 8 7 5 NP NP | A-2-4(0)__.___._.| SM.
_________ 100 88 31 22 13 12 11 NP NP | A-2-4(0)___._____| SM.
_________ 100 93 14 11 8 7 6 NP NP | A-2-4(0)._-___._.| SM.
_________ 100 92 11 9 7 6 4 NP NP | A-2-4(0)..__.__._| SW-SM.
_________ 100 96 21 17 14 12 10 NP NP | A-2-4(0)._.______| SM.
_________ 100 96 15 12 9 8 7 NP NP | A-2-4(0) . -.___.__| SM.
_________ 100 91 12 8 5 3 2 NP NP | A-2-4(0).__._____| SP-8SM.
_________ 100 90 16 15 13 11 9 NP NP | A-2-4(0)_._.._.._| SM.
_________ . 100 91 15 13 12 9 8 NP NP | A-2-4(0)._.-___.__| SM.

98 90 49 22 22 19 17 15 38 16 | A-2-6(0) . ._.._ SC.
_________ 100 80 42 38 21 12 10 16 1| A-4(1)_____....__| SM.

98 72 16 7 7 7 6 6 35 17 | A—2-6(0)_ - _____ SP-SC.
_________ 100 95 38 31 18 13 11 17 3| A-4(1)y.___._._.__| SM.
_________ 100 98 56 47 30 21 19 26 11 | A~6(8) oceccon___| ClL.
_________ 100 95 46 40 28 21 19 26 11 | A-6(2) e ..__| SC.
__________ 100 95 86 81 54 34 28 37 15 | A-6(10)___..____.| CL.
__________ 100 94 84 82 68 51 46 61 31 | A-7-5(20)__..____| MH-CH.

99 96 92 82 76 57 43 37 48 27 | A-7-6(16) ____..___ CL.
__________ 100 83 50 46 28 18 16 24 8| A—4(3).____-.____} 8SC.
__________ 100 95 85 - 83 68 51 46 62 37 | A-7-6(20) .- ___._| MH.
__________ 100 95 82 77 55 40 37 47 26 | A-7-6(16)_..___..| CL.
__________________________ 96 86 45 25 20 28 8| A-4(8)..___-_.__.| CL.
___________________________ 99 96 75 54 48 64 37 | A-7-6(20)_..___.__| CI.
__________________________ 94 "88 60 40 35 47 26 | A-7-6(16)-_._____| CL.
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TABLE 7.—Engineering

Moisture-dengity 2
Bureau of
Public
Soil name and location Parent material Roads Depth Horizon
report No. Maximum | Optimum
dry density| moisture
Tivoli fine sand: . . . Inches Lb. per cu. ft. Percent
200 feet N. and 100 feet W. of SE. corner | Ilolian deposits. 835094 0-6 Al________. 103 1
of see. 28, T. 22 8., R. 10 W. 835095 32-52 | Cl________. 102 13
835096 52-90 | C2_________ 103 13
800 feet S. 51\(1 225 feet B. of NW. corner | Eolian deposits. 535097 0-9 Al ______ 100 13
of sec. 9, T. 22 8, R. 10 W. 835098 1528 | AC..____.. 99 15
535099 48-68 | Cl__..__.___. 97 17

t Tests performed by the Bureau of Public Roads in accordance
with standard procedures of the American Association of State
Highway Officials (AASTIO) (1).

2 Based on AASHO Designation T 99-57, Method A (1).

3 Meechanical analyses according to AASHO Designation T
88-57 (1). Results by this procedure frequently may differ some-

Table 7 gives engineering test data from several exten-
sive soil series of the county. The tests were performed by
the Burean of Public Roads in accordance with standard
procedures of the American Association of State Highway
Officials. The information presented in this table is based
on data obtained by moisture-density tests, grain-size
analysis, and tests to determine the liquid limit and the
plastic limit. The grain-size analysis was made by com-
bining the sieve and hydrometer methods.

Table 7 gives compaction (moisture-density) data for
the soils tested. If a soil material is compacted a succes-
sively higher moisture content, assuming the compactive
effort remains constant, the density of the compacted ma-
terial will increase until the optimum moisture content is
reached. After that, the density decreases with increase
in moisture content. The highest dry density obtained
in the compaction test is termed maximum dry density.
Moisture-density data ave important to earthwork be-
cause, generally, optimum stability is obtained if the soil
is compacted to about the maximum dry density when it
is approximately at the optimum moisture content.

The tests to show liquid limit and plastic limit measure
the effect of water on the consistence of the soil material.
As the moisture content of a soil material increases from a
dry state, the material changes from a semisolid to a plastic
state. As the moisture content is further increased, the
material changes from = plastic to a liquid state. The
plastic limit is the moisture content at which the soil ma-
terial passes from a semisolid to a plastic state. The liquid
limit is the moisture content at which the soil material
passes from a plastic to a liquid state. The plasticity
mdex is the numerical difference between the liquid limit
and the plastic limit. It indicates the range of moisture
content within which a soil material is in a plastic condi-
tion. Some soils are termed nonplastic; that is, the plastic
limit or the liquid limit cannot be determined, or the
plastic limit is equal to the liquid limit.

what from results that would have been obtained by the soil survey
procedure of the Soil Conservation Serviee (SCS). In the AASHO
procedure, the fine material is analyzed by the hydrometer method
and the various grain-size fractions are calculated on the basis of
all the material, including that coarser than 2 mm. in diameter.
In the SCS soil survey procedure, the fine material is analyzed by

Genesis, Classification, and
Morphology of Soils

The purpose of this section is to present the outstanding
morphologic characteristics of the soils of Reno County
and to relate them to the factors of soil formation.
Physical and chemical data ave limited for these soils, and
the discussion of soil genesis and morphology is corre-
spondingly incomplete. The first part of the section deals
with the environment of the soils; the second, with the
classification and morphology of the soils; and the third
with the mechanical and chemical analyses of selected soils.

Factors of Soil Formation

Soil is produced by the action of soil-forming processes
on material deposited or acenmulated by geologic agen-
cies. The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical com-
position of the parent material; (2) the climate under
which the soil material has accumulated and existed since
accumulation; (3) the plant and animal life on and in
the soil; (4) the relief, or lay of the land; and (5) the
Jength of time the forces of soil development have acted
on the soil material.

Climate and vegetation are active factors of soil genesis.
They act on the parent material that has accumnlated
through the weathering of rocks and slowly change it to
a natural body with genetically related horizons, The
effects of climate and vegetation are conditioned by relief.
The parent material also affects the kind of profile that
can be formed and in extreme cases, determines it almost
entirely. . Finally, time is needed for the changing of the
parent material to a soil profile. The amount of time may
be much or little, but some time is always required for
horizon differentiation. Usually, a long time is required
for the development of distinct horizons.
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Mechanical analysis 8 Classiﬁéation
Percentage passing sieve— Percentage smaller than— Liquid | Plasticity
limit index
AASHO Unified ¢
No. 4 No. 10 | No. 40 | No. 2001 0.05 0.02 0.005 0.002
(4.7 2.0 (0.42 (0.074 mm. mm. mm. mm.
mm,) mm.) mm,) mm.)
__________ 100 84 10 8 5 2 1 NP NP | A-3(0)-_.._._._.._| SP-SM.
__________ 100 85 8 7 4 2 1 NP NP | A-3(0)__.________I| SP-SM,
__________ 100 82 9 7 4 4 2 NP NP | A-3(0) . _.._____| SP-SM.,
_________ 100 94 8 5 4 3 2 NP NP | A-3(0)._.__._..__| SP-SM,
_________ 100 95 8 6 4 3 1 NP NP | A-3(0)_______...__| SP-SM,
_________ 100 99 8 6 4 4 3 NP NP | A-3(0)___________| SP-8SM.

the pipette method and the material coarser than 2 mm. in diameter
is exeluded from calculations of grain-size fractions. The mechan-
ical analyses used in this table are not suitable for use in naming
textural classes for soils.

4 The Soil Conservation Service and Bureau of Public Roads
have agreed that all soils having plasticity indexes within two

The factors of soil genesis are so closely interrelated in
their eftects on the soil that few generalizations can be
made regarding the effect of any one factor unless con-
ditions are specified for the other four. Many of the proc-
esses of soil development are unknown.

Parent Material

Parent material is the unconsolidated material from
which soils develop. Itisformed as the result of the weath-
ering of rocks through the processes of freezing and thaw-
ing, as the result of wind erosion, and as the result of the
grinding away of rocks by rivers and glaciers. It is also
formed as the result of chemical processes.
~ The soils of Reno County developed partly in material
weathered from rocks and partly in outwash that is in-
directly associated with the glacial age. Geologically,
the oldest material that has actively furnished soil material
within the county is a part of the Ninnescah shale of the
Permian system. The youngest material of Permian age
exposed in the county is Harper sandstone.

The area that is now Reno County was probably sub-
jected to geologic erosion during the Tertiary period. No
deposits of Tertiary age have been found, however, in
geologic studies of the county. Tate in the Tertiary period
this was an area of low relief, but renewed erosion in early
Pleistocene time dissected the land surface and cut deep
valleys into the Permian beds. These valleys were later
filled with outwash deposits. Four major periods of ero-
sion and deposition within the Pleistocene series are evi-
dent in the county (5). These cycles of erosion and deposi-
tion left a mantle of outwash of Pleistocene age over most
of the county. The mantle is lacking, however, in two areas
in the southeastern corner of the county where beds of
reddish shale of the Permian system are exposed.

Soils developed in the material where the beds of the
Permian system are exposed are reddish brown to brown
and have a texture of clay loam to clay. In places these

points of the A-line are to be given borderline classification.
8100 percent of the material in sample No. 533629 passed a
1}4-inch sieve, and 100 percent of the material in sample No.
S33653 passed a 34-inch sieve,
8 NP=Nonplastic.,

soils are calcareous at the point of contact with the parent
shale.

In the south-central part of the county, a younger, silty
and calcareous part of the Permian beds is exposed. Soils
in that area are reddish brown, silty, and neutral to
calcareous.

The younger strata consist of caleareous Joam and clay
loam that are in contact with the Permian beds. Observa-
tions suggest that this represents the remains of a thin
mantle of calcareous material deposited in early Pleisto-
cene time. Subsequently, the county was covered by out-
wash during the Nebraskan, Kansan, and Illinoian stages
of Pleistocene time. In Reno County this outwash consists
mostly of coarse sand and gravel that contain lenses of
clayey material. Later deposition covered most of this
material, except a few areas in the southern part of the
county. Over most of the county, this material is covered
to a depth of 10 to 50 feet by later and less coarse deposits
of Pleistocene age.

Late in the Pleistocene epoch, eolian silts were deposited
adjacent to the major streams. This material is more than
15 feet thick and 1t feathered out with distance from the
streams. Wind has mixed these silts with the sandy Pleis-
tocene material that was previously deposited. Asa result,
most of the soils in the central part of the county generally
have a B horizon of sandy clay loam. In an area near
Haven in the sontheastern part of the county and in one
near Buhler in the novtheastern part are wind-deposited
silts that were not mixed with the sandy outwash.

In recent geologic time, sands have been transported into
the northern and western parts of the county. These sands
are believed to have been carried and deposited by the
Arkansas River. After they were deposited, they were
reworked by wind, and as a result, the topography is now
humriocky and dunelike. Recent alluvium occurs along
the major streams. Some of this material is deposited each
time an area is flooded.
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Climate and soil

Climate has had a definite effect on the development of
soils in this county. The county has a continental type of
climate typical of that in the subhumid Great Plains. The
seasonal variations in temperature are wide; annual rain-
fall is moderate, about 29 inches, and the average frost-
free period is about 185 days. The air is dry. The rate of
evaporation from a free-water surface is about 55 inches
during the period from April to October.

In the past the climate of this county was favorable for
the growth of a large amount of vegetation, and this vege-
tation has influenced the characteristics of the soils. The
annual amount of rainfall is not great enough that plant
nutrients are leached beyond the depth penetrated by roots.
In addition, rainfall is highest during the growing season,
which has helped produce vegetation.

Plant and animal life

Living organisms, including grasses, rodents, worms,
and micro-organisms, live on and in the soils and con-
tribute much to the development of soil profiles. The cli-
mate in this county favors grasses, and the original
vegetation was wholly mid and tall grasses. Such vege-
tation encouraged vast numbers of worms, insects, rodents,
and grazing animals to 'occupy the area. Decaying grass
roots and stems, as well as the remains of animals, fur-
nished large amounts of organic matter. This organic
matter made the surface layer of the soils dark colored.

Relief

The effects of climate and vegetation on parent material
may be modified by relief. For example, sloping areas
lose water through runoff, and this loss modifies the effects
of rainfall. In depressions the effect is the opposite.
Water stands on the surface, and plants and animals re-
acttothe greater amount of moisture.

The relief in this county is mostly rolling to undulating.
In some places there are depressions, and in others there
are high spots. The soils exhibit many effects of relief,
considering the somewhat narrow range of the other soil-
forming factors.

Time

The development of a soil profile requires time, usually
a long period. The degree of development depends on the
interaction of all the soil-forming factors. Easily
weathered parent material, a favorable climate, and
smooth topography allow a soil profile to develop in less
time than a combination of weather-resistant parent mate-
rial, steep slopes, and unfavorable climate. The combined
action of all the soil-forming factors is reflected in the
degree of profile development.

Classification and Morphology of Soils

Soils are placed in narrow classes for the organizaton
and application of knowledge about their behavior within
farms, ranches, or counties. They are placed in broad
classes for study and comparisons of large areas, such as
continents. In the comprehensive system of soil classifica-
tion followed in the United States (2), the soils are placed
in six categories, one above the other. Beginning at the
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top, the six categories are order, suborder, great soil group,
family, series, and ty'pe. :

In the highest category, the soils of the whole country
are grouped into three orders, whereas thousands of soil
types are recognized in the lowest category The suborder
and family categories have never been fully developed and
thus have been little used. Attention has been given
largely to the classification of soils into soil types and
serles within counties or comparable areas and to the sub-
sequent grouping of series into great soil groups and
orders. The soil series, type, and phase are defined in the
section “How This Soil Survey Was Made.”

Classes in the highest category of the  classification
scheme are the zonal, intrazonal, and azonal orders (13).
The zonal order comprises soils with evident, genetically
related horizons that reflect the predominent influences of
climate and living organisms in their formation. The in-
trazonal order is made up of soils with evident, genetically
related horizons that reflect the dominant influence of a
local factor of topography or parent material over the ef-
fects of climate and living organisms. The azonal order
consists of soils that lack ﬁistinct, genetically related hori-
zons, commonly because of youth, resistant parent material,
or steep topography. In table 8 the soil series are classi-
fied by higher categories and their important character-
istics are given. Following the table is a discussion of the
morphology of each soil series, and a description of a typi-
cal soil profile for each series.

" Descriptions of the soil series

In the following pages the soil series in the county are
described in alphabetic order. For each series a detailed
description of a typical profile is given.

ALBION SERIES

In the Albion series are moderately sandy, medium acid
to slightly acid Reddish Prairie soils that are moderately
deep over sand and gravel. These soils are in nearly level
areas or in areas of convex slopes. They developed 1 out-
wash of Pleistocene age and have a moderately well de-
veloped profile.

Albion soils are shallower to coarse-textured material
than Shellabarger soils. They are more clayey than Pratt
soils.

The following describes a typical profile of Albion sandy
loam, 1 to 3 percent slopes, 200 feet east and 150 south of
the northwest corner of the northeast quarter of section
20,T.25 S.,R.8W.:

A1—0 to 8 inches, brown (10YR 5/3) fine sandy loam; dark
brown (10YR 3/3) when moist; weak to moderate,
fine, granular structure; slightly hard when dry; few
pebbles as much as 2 centimeters in diameter ; medium
acid; gradual boundary.

B2t—S8 to 16 inches, brown (7.5YR 4/2) light sandy clay loam;
dark brown (7.5YR 38/2) when moist; moderate,
medium, granular structure; slightly hard when dry,
friable when moist; few fine roots; slightly acid;
gradual boundary.

B3—16 to 27 inches, reddish-brown (5YR 4/4) coarse sandy
loam; dark reddish brown (5YR 3/4) when moist;
weak granular structure; slightly hard when dry,
friable when moist; slightly acid; diffuse boundry.

I1C—27 to 48 inches, light yellowish-brown (10YR 6/4, dry)
sand; single grain (structureless) ; neutral.

The thickness of the A1 horizon ranges from 6 to about
12 inches, and the color of that horizon ranges from dark
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ZoNaAL
Great soil group and soil series Parent material Relief Drainage class Native
vegetation
Brunizems (Prairie soils):
Farnum.___._______________ Moderately fine textured out- | Nearly level to gently slop- | Well drained to moderately | Grasses.
wash. ing. well drained.
Chernozems:
Clark ' ______ .. __ Medium-textured, calcareous | Nearly level to sloping.____ Well drained_. .. .____ Grasses.
outwash. .
O8be o oL Moderately fine textured, cal- | Nearly level to sloping.._.__ Moderately well drained or | Grasses.
careous outwash. well drained.
Smolan_____.__________ Fine-textured loess_ .. _______ Gently sloping to sloping.._| Well drained_.._.._.______ Grasses.
Chestnut soils:
Elsmere 2 ____________. Coarse-textured alluvium_.___ Nearly level . o ... _______ Imperfectly drained..___.__ Grasses.
Reddish Chestnut soils:
Pratt_ .. Moderately coarse textured, Undulating to hummocky__.| Well drained___.___._______ Grasses.
wind-modified outwash.
Reddish Prairie soils:
Albion___________________ Moderately coarse textured Nearly level to sloping_..__ Well drained to somewhat Grasses.
outwash. excessively drained.
Bethany_________________ Moderately fine textured old | Nearly level to gently slop- | Well drained._____________ Grasses.
alluvium. ing.
Naron___________________ Medium-textured to moder- Nearly level to gently slop- | Well drained_.____________ Grasses.
ately fine textured, wind- ing.
modified material.
Nash_ o ___________. Medium-textured siltstone of | Gently sloping to steep_____ Well drained.__.___._._____ Grasses.
Permian age.
Renfrow_________._______ Moderately fine textured Nearly level to gently Well drained._.__________._ Grasses.
shale of Permian age. sloping.
Shellabarger______________ Medium-textured outwash.___| Nearly level to sloping._.._ Well drained._____________._ Grasses.
Tabler__ . _______________ Maoderately fine textured or Nearly level - - . _______ Moderately well drained.._.| Grasses.
fine textured old alluvium.
Vanoss..__.______________ Medium-textured to mod- Nearly level to sloping__.-_ Well drained______________ Grassces.
erately fine textured loess.
INTRAZONAL
Humic Gley soils:
Plevna.__________________ Medium-textured and mod- Nearly level . o - ___.___ Poorly drained__ - ________ Grasses.
erately fine textured out-
wash.
Planosols:
Carwile_-__._____________ Moderately coarse textured Nearly level o - .. _________ Imperfectly drained-______ Grasses.
and moderately fine tex-
tured outwash.
AZONAL
Alluvial soils:
Canadian________________ Moderately coarse textured Nearly level oo _______ Well drained._._ - _________ Grasses.
alluvium.
Dale . ____ Moderately fine textured Nearly level - - . ___.___._ Moderately well drained Grasses.
alluvium. or well drained.
Leshoo._____________.___. Stratified alluvium. ... ______ Nearly level - .. __________ Imperfectly drained_._____ Grasses.
Platte - . _________ Stratified alluvium.__________ Nearly level. - _.________ Imperfectly drained or Grasses.
poorly drained.
Port L __ Moderately fine textured Nearly level . _.___________ Well drained__..___.______ Grasses.
alluvium
Wann____________________ Moderately coarse textured Nearly level . _ . .______._ Imperfectly drained_.______ Grasscs.
alluvium.
Lithosols:
Luecien___________________ Medium-textured siltstone of | Nearly level to strongly Well drained to somewhat Grasses.
Permian age. sloping. excessively drained.
Vernon__ ... __________ Moderately fine textured Nearly level to steep__.____ Well drained._.._______.___ Grasses.
shale of Permian age.
Regosols:
Tivod_ . ... Foliansands. _.______.____.. Hummoceky to hilly__._____ Excessively drained..___.__ Grasses.

! Intergrading toward Calcisols.

2 Intergrading toward Humic Gley soils,
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grayish brown to brown. The texture of the B horizon
ranges from heavy sandy loam to sandy clay loam, and
the structure of that horizon from granular to subangular
blocky. Depth to sand and gravel ranges from 15 to 36

inches.
BETHANY SERIES

The Bethany series consists of nearly level or gently
sloping Reddish Prairie soils of the uplands. These soils
developed in silts and clays of Pleistocene age. In areas
that have not been cultivated, they have a thick, dark-
colored A1l horizon; the texture of their B2 horizons is
light silty clay.

The Bethany soils have thicker A horizons and more
gradual boundaries than the Tabler soils. Their solum
is less sandy and more silty throughout than that of the
Farnum soils, -and their B3 horizon lacks the mottling
that is generally present in the B3 horizon of the Farnum
soils.

The following describes a typical profile of Bethany
silt loam, 1,020 feet south and 206 feet east of the north-
west corner of section4,T.25 S, R.5 W.:

Ap—O to 6 inches, dark grayish-brown (10YR 4/2) silt loam;
very dark grayish brown (10YR 3/2) when moist;
weak granular structure; friable; nomncalcareous;
clear boundary.

A3—6 to 12 inches, dark grayish-brown (10YR 4/2) light
silty clay loam; very dark brown (10YR 2/2) when
moist ; moderate, fine, granular structure; moderately
friable when moist; few worm casts; noncaleareous;
gradual boundary.

B1—12 to 17 inches, dark grayish-brown (10YR 4/2) heavy
silty clay loam; dark brown (10YR 3/3) when moist;
moderately strong, fine and very fine, subangular
blocky structure; weak, patchy clay skins on the sur-
faces of peds; tirm when moist; few worm casts;
few fine and very fine sand grains; noncalcareous;
gradual boundary.

B21t—17 to 23 inches, dark grayish-brown (10YR 4/2) silty
clay; very dark grayish brown (10XR 3/2) when
moist ; moderate, medium and coarse, blocky structure
breaking to fine, weak, blocky structure; distinct con-
tinunous clay skins on the surfaces of peds; very firm
when moist; few open rootlet channels; few, fine,
dark-colored . concretions, probably cemented with
iron; noncalcareous; gradual boundary.

B22t—23 to 38 inches, brown (10YR 5/3) silty clay that has
fine, old, vertical cracks filled with darker material
from the horizons above; dark brown (10YR 3/3)
when moist; nmoderate, coarse and fine, blocky struc-
ture; distinet, continuous clay skins on the surfaces
of peds; few distinet slickensides that cover areas
as much as 2 square inches in size; very firm when
moist; few rootlets in the peds; noncalcareous; dif-
fuse boundary.

B3—38 to 49 inches, yellowish-brown (10YR 5/4) silty clay
loam; brown (10YR 4/3) when moist; weak, moder-
ate, fine, blocky structure; thin, continuous clay
skins on the surfaces of peds; few distincet slicken-
sides that cover areas as much as 1 square inch in
size; very firm when moist; noncalcareous; 1 to 3
percent, Dy volume, few, fine, hard concretions of
lime; diffuse boundary.

Cca—49 to 73 inches, light-brown (7.5YR 6/4) heavy silty
clay loam; brown (7.5YR 5/4) when moist; weak,
fine, subangular blocky and blocky structure; firm
nvhen moist; noncalcareous; contains about 10 per-
cent, by volume, fine to very coarse, soft and hard
concretions of lime; diffuse boundary.

C—73 to 96 inches, reddish-yellow (7.5YR 6/5) silty clay
loam; (7.5YR 6/6) when moist; about 5§ percent, by
volume, soft, fine to coarse concretions of lime;
augered. :

Depth to the B2t horizons ranges from 12 to about 24
inches, but it is generally about 16 to 18 inches. The tex-
ture of the B2t horizons ranges from heavy silty clay
loam to light clay, and the hue from 10YR to 7.5YR. The
chroma is 2 when dry, but it increases with increasing

depth.
CANADIAN SERIES

Deep, well-drained, dark-colored slightly acid, moder-
ately sandy Alluvial soils make up the Canadian series.
These soils developed in alluvium on terraces that are
above the level ordinarily reached by floodwaters.

The Canadian soils are more sandy than the Dale soils.
They are deeper and better drained than the Wann soils.

The following describes a typical profile of Canadian
fine sandy loam, 220 feet north and 75 feet west of the

southeast corner of the southwest quarter of section
9,T22S.,R7TW.:

Al—0 to 20 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; very dark grayish brown (10YR 3/2) when
moist; weak granular structure; very friable when
moist; pH 6.3 ; gradual boundary.

AC—20 to 30 inches, hrown (10YR 5/3) sandy loam; dark
brown (10YR 3/3) when moist; moderate, fine, gran-
ular structure; very friable when moist; open rootlet
channels are common ; pH 6.5; gradual boundary.

C1—30 to 41 inches, yellowish-brown (10YR 5/4) sandy loam;
brown (10YR 4/3) when 1moist; moderate, fine, gran-
ular structure; very friable when moist; faint fine
mottles; pH 7.0; gradual houndary.

C2—41 to 53 inches, light sandy loam that is pale brown (10YR
6/3) and brownish yellow (10YR G/6) when moist;
weak, fine, granular structure; friable when moist;
calcareous.

_ The thickness of the A1 horizon ranges from 12 to 24
inches, and the texture of that horizon ranges from fine
sandy loam to heavy loamy.sand. In some places faint
mottling occurs below a depth of 80 inches. The depth
from the surface to calcareous material ranges from 24 to
40 inches, and the depth to sand ranges from 40 to 60
inches.
CARWILE SERIES

The Carwile series consists of dark-colored, imperfectly
drained Planosols. These soils have a fine sandy loam
surface layer and a clayey subsoil. They are mottled in
the lower part of the A horizon, or at a depth of about 10
to 20 inches.

The Carwile soils are mottled and have a much finer
textured subsoil than the Shellabarger soils. They have
a less gradual boundary between the A and B horizons
than the Farnum soils. Unlike the Farnum soils, which
are not mottled above the B21t horizon, the Carwile soils
have mottling in the lower part of the A horizon.

The following describes a typical profile of Carwile fine
sandy loam, 270 feet north and 300 feet west of the south-
east corner of section 21, T. 23 S, R. 9 W.

Ap—O0 to 7 inches, grayish-brown (10YR 5/2) light fine sandy
loam; very dark grayish brown (10YR 3/2) when
moist; structure destroyed by cultivation; very fri-
able when moist; pH 6.5; clear boundary.

A1—T to 11 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; very dark brown (10XR 2/2) when moist;
porous; massive; very friable when moist; pH 6.3;
clear boundary.

A3—11 to 19 inches, dark grayish-brown (10YR 4/2) heavy
fine sandy loam; brown (10YR 4/3) when moist;

faintly mottled; porous; massive; friable when
moist ; pH 6.2 ; clear boundary.
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B21t—19 to 23 inches, brown (10YR 5/3) heavy fine sandy
loam; brown (10YR 4/3) when moist; weak sub-
angular blocky structure; common, faint, brownish
mottles, one fourth of an inch in diameter; friable
when moist; pH 6.4 ; abrupt boundary.

IIB22t-—23 to 29 inches; grayish-brown (2.5Y 5/2) clay; dark
grayish brown (2.5Y 4/3) when moist; moderate,
medium, irregular blocky structure; thick, con-
tinuous clay skins on the surfaces of peds; few, fine,
faint, brown mottles; very firm when nroist; many
open channels made by rootlets; pH 6.4; gradual
boundary.

IIB23t-—29 to 46 inches, light olive-gray (5Y 6/2) silty clay
loam; olive gray (5Y 5/2) when moist; moderate,
medium, irregular blocky structure; thick continuous
clay skins on the surfaces of peds; very firm when
moist; few old cracks about 1% to 14 inch in width
filled with material similar to that in the A3 horizon;
pH 6.5 ; diffuse boundary.

ITB3—46 to 55 inches, pale-olive (3Y 6/3) loam; olive (5Y
5/3) when moist; weak, coarse, granular structure;
patches of clay skins on the surfaces of peds; tirm
when moist ; many fine rootlet channels; common, fine,
distinct, brown motties; pH 7.0; gradual boundary.

IIC—55 to 68 inches, light yellowish-brown (2.5Y 6/3) fine
sandy loam ; light olive brown (2.5Y 5/3) when moist;
weak, granular structure to almost structureless; fri-
able when moist; few, medium and fine, distinct mot-
tl‘%s of strong brown; few fine rootlet channels; pH
7.0.

The thickness of the combined A horizons ranges from
about 8 inches to about 22 inches. Mottling generally
occurs above the B21t horizon, at a depth of about 8 inches,
but it is within 10 inches of the surface in some places.
The structure of the B2t horizons ranges from weak to
moderate angular blocky. When the soil is wet, the struc-
ture is not readily discernible.

CLARK SERIES

The soils of the Clark series are dark-colored, calcareous
Chernozems that intergrade toward Calcisols. These
soils lack a textural B horvizon. Below the surface layer
is heavy loam to clay loam. About 25 to 75 percent of the
underlying material, by volume, is calcium carbonate.
These soils are on the uplands and developed in calcareous
outwash sediments of Pleistocene age. They are adjacent
to the Renfrow and Vernon soils, which developed in shale
of Permian age.

Clark soils are less deeply leached of lime than the Ost
soils. They also lack a textural B horizon that is typical
of the Ost soils.

The following describes a typical profile of Clark loam,
150 feet north and 150 feet west of the southeast corner of
section 1, T.26 S,, R.8 W.:

Al—0 to 10 inches, very dark grayish-brown (10YR 3/2)
loam ; very dark brown (10YR 2/2) when moist; mod-
erate, medium, granular structure; friable when
moist; calcareous; clear, wavy boundary.

AC—10 to 18 inches, dark grayish-brown (10YR 4/2) loam;
very dark grayish brown (10YR 3/2) when moist;
moderate to strong, medium, granular structure;
friable when moist; numerous worm casts; hard and
soft nodules and concretions of lime make up about, 20
percent of the soil material, by volume; gradual, wavy
boundary. .

Cea—18 to 60 inches +, strong-hrown (7.5YR 5/6) loam;
brown (7.5YR 4/4) when moist; moderate, medium,
granular structure; friable when moist; about 35
percent, by volume, consists of masses of calcium
carbonate.

The thickness of the Al horizon ranges from 4 to 1%
inches, and the texture of that horizon ranges from loam

to sandy loam. The thickness of the AC horizon ranges
from 3 to 15 inches.

DALE SERIES

In the Dale series are deep, dark-colored, moderately
well drained or well drained Alluvial soils that are under-
lain by stratified sand and gravel. These soils are mainly
on terraces along the Arkansas River, and they are rarely
flooded.

The Dale soils are deeper than the Lesho soils and are
leached of lime to a greater depth. They are less sandy
than the Canadian and Wann soils.

The following describes a typical profile of Dale clay
loam, 1,290 feet west and 660 feet north of the southeast
corner of section 19, T. 24 S,, R. 4 W.:

Al1—O0 to 11 inches, dark-gray (10YR 4/1) clay loam; very
dark brown (10YR 2/2) when moist; weak, fine, granu-
lar structure; very friable when moist; clear boundary.

AC—11 to 26 inches, dark grayish-brown (10YR 4/2) clay
loam; very dark grayish brown (10YR 3/2) when moist;
fine, faint mottles are at a depth of 23 inches; moderate,
medium, granular structure; very friable when moist;
few worm casts; weakly calcareous; gradual boundary.

C1—26 to 40 inches, grayish-brown (10YR 5/2) sandy clay
loam ; dark grayish brown (10YR 4/2) when moist; weak
to moderate, medium, granular structure; very friable
when moist; calcareous; few, fine, faint mottles; diffuse
boundary.

I1C2—40 to 48 inches -, yellowish-brown (10YR 5/4) sand;
single grain.

The thickness of the A1 horizon ranges from 8 to about
20 inches, and the color ranges from dark gray or dark
brown to grayish brown. The texture of the AC horizon
i generally clay loam, but it ranges to sandy clay loam
in some areas. In some places stratified sand or gravel
is at a depth of 30 to 50 inches, but it is at a depth of 36
to 40 inches in a modal profile. The water table is nor-
mally at a depth of about 48 inches, but sometimes it is
well below the root zone of common crops during part
of the growing season.

ELSMERE SERIES

In the Elsmere series are nearly level, imperfectly
drained Chestnut soils that are intergrading toward soils
of the Humic Gley great soil group. These soils have de-
veloped in coarse-textured alluvium. They oceupy areas
adjacent to and within the sandhill areas of the county.
The water table is at a depth of about 26 inches, or well
within the root zone of the adapted native grass.

Below the Al horizon, the Elsmere soils have more
sandy material than the Plevna soils. They are less well
drained than the Pratt soils.

The following describes a typical profile of Elsmere
loamy fine sand, 200 feet north and 100 feet west of the
southeast corner of the northwest quarter of section 18,
T.22 S, R. 5 W.:

A1—0 to 16 inches, grayish-brown (10YR 5/2) loamy fine
sand ; very dark brown (10YR 2/2) when moist; weak
granular structure to single grain; loose when moist
or dry; gradual boundary.

AC—16 to 24 inches, very pale brown (10YR 7/4) loamy sand;
light yellowish brown (10YR 6/4) when moist; mas-
sive; common, fine, distinct mottles of strong brown;
diffuse boundary.

C1—24 to 49 inches, very pale brown (10YR 7/4) loamy sand;
light yellowish brown (10YR 6/4) when moist; com-
mon and prominent mottles,



58 SOIL SURVEY SERIES 1060, NO. 29

C2—49 to 53 inches, light-gray (10YR 7/2) sandy loam that
grades to sandy clay at a depth of about 53 inches;
gray (10YR 6/1) when moist; mottling decreases
with increasing depth.

The A1 horizon ranges from 4 to 20 inches in thickness.
Its texture is generally loamy fine sand, but it is light
fine sandy loam in some arveas. The Elsmere soils in this
county are underlain by a clayey layer at a depth of about

5 feet.
FARNUM SERIES

The Farnum series consists of well drained or moder-
ately well drained Brunizems that have thick, dark-colored,
loamy A horizons and B2 horizons of heavy sandy clay
loam or clay loam. These soils are nearly level to gently
sloping and developed in wind- and water-worked material
of Pleistocene age.

Farnum soils are more clayey than Shellabarger soils.
Their solum is more sandy and less silty throughout than
that of the Bethany soils.

The following describes a typical profile of Farnum
loam, 825 feet west and 660 feet south of the northeast
corner of the southeast quarter of section 5, T. 24 S., R.
6W.:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) loam; very
dark brown (10YR 2/2) when moist; weak granular
structure; friable when moist; noncalcareous; clear
boundary.

A3—9 to 16 inches, dark grayish-brown (10YR 4/2) loam; very
dark grayish brown (10YR 3/2) when moist; moder-
ate, fine, granular structure; friable when moist;
many worm casts; noncaleareous; gradual boundary.

B1—16 to 22 inches, dark grayish-brown (10YR 4/2) heavy
loam; very dark grayish brown (10YR 3/2) when
moist ; moderate, fine, granular structure ; weak patchy
clay skins on the surfaces of peds; firm when moist;
many worm casts ; clear boundary.

B21t—22 to 32 inches, dark grayish-brown (10YR 4/2) clay
loam; very dark grayish brown (10YR 3/2) when
moist ; common, fine, distinct mottles of strong brown;
moderate, medium, prismatic structure that breaks
to moderate or strong, medium, blocky structure;
prominent, continuous clay skins on the surfaces of
peds; very firm when moist; few rootlets in peds;
most rootlet channels have been plugged, but a few are
open ; noncalcareous ; gradual boundary.

B22t—32 to 44 inches, grayish-brown (10YR 5/2) clay loam;
very dark grayish brown (10YR 3/2) when moist;
moderate, medimn, prismatic structure that breaks
to moderate or strong, medium and coarse blocky
structure; distinet, continuous, clay skins on the sur-
faces of peds; firin when moist ; common, fine, distinct
mottles of strong brown; few rootlet channels in peds;
noncalcareous ; clear boundary.

B23t—44 to 53 inches, grayish-brown (2.5Y 5/2) clay loam;
dark grayish brown (2.5YR 4/2) when moist; moder-
ate, fine and very fine, blocky structure; distinct,
continuous, clay skins on the surfaces of peds; ex-
tremely firm when moist; many rootlet channels in
peds ; noncalcareous ; gradual boundary.

B3—53 to 60 inches, grayish-brown (10YR 5/2) heavy clay
loam; dark grayish brown (10YR 4/2) when moist;
moderate, medium and coarse, blocky and subangular
blocky structure; distinct, continuous clay skins on
the surfaces of peds; firm when moist; common,
medium, strong-brown mottles; few rootlet channels;
noncalcareous ; gradual boundary.

Cea—060 to 76 inches, brown (7.5YR 5/4) heavy sandy clay
loam; (7.5YR 4/4) when moist; moderate, medium,
blocky structure; firm when moist; many, fine, faint
mottles of strong brown; few, fine, hard concretions
of lime and many fine to very coarse seams of soft
lime; diffuse boundary.

C—76 to 101 inches, light-brown (7.5YR 6/5) sandy clay loam;
brown (7.5YR 5/3) when moist; many fine mottles of
reddish yellow; very firm when moist; calcareous;
augered.

Because the topography is slightly undulating, depth to
the B21t horizon ranges from 14 to about 28 inches. The
texture of the B2 horizons ranges from heavy sandy clay
loam to light clay. The color of the B horizons is generally
midway between 7.5YR and 10YR, but the hue ranges
from 7.5YR to 2.5Y, in many places within a single profile.
Stratified material of various textures is below a depth of
4 feet in some areas.

LESHO SERIES

The Lesho series is made up of dark-colored, calcareous,
imperfectly drained Alluvial soils that are moderately fine
textured. These soils are on flood plains of the major
streams and ave occasionally to frequently flooded; the
water table is generally within 4 feet of the surface.

Lesho soils are shallow over sand and gravel, and they
contain more free lime in the upper horizons than the Dale
soils. They are less sandy than the Platte soils.

The following describes a typical profile of a Lesho clay
loam, 385 feet west and 120 feet north of the west end of
the bridge across the Arkansas River in section 8, T. 22 S.,

R.TW.:

A1—0 to 11 inches, grayish-brown (10YR 5/2) clay loam; very
dark grayish brown (10YR 8/2) when moist; moder-
ate, coarse, granular structure; firm when moist, hard
when dry ; calcareous ; gradual boundary.

AC—11 to 23 inches, light brownish-gray (10YR 6/2) heavy
clay loam ; very dark grayish brown (10YR 3/2) when
moist; coarse granular structure and strong, fine,
angular blocky structure; firm when moist, hard when
dry; calcareous; few, fine, faint mottles; clear
boundary.

TIC—23 to 48 inches, light-brown fine sand.

Depth to sand and gravel ranges from 18 to about 30
inches. In most places the soils are calcareous to the sur-
face, but they are noncalcareous to a depth of about 12
inches in some places.

LUCIEN SERIES

In the Lucien series are Lithosols that developed in
material weathered from reddish siltstone of Permian
age. These soils are nearly level to strongly sloping.

The Lucien soils are shallower and less deeply leached
of lime than the Nash soils. They are less clayey than the
Vernon soils. i

The following describes a typical profile of Lucien loam,
940 feet east and 120 feet south of the northwest corner
of section 1, T. 26 S., R. 8 W.: :

AP—O0 to 8 inches, reddish-brown (5YR 4/3) loam; dark red-
dish brown (5YR 3/4) when moist; weak granular
structure when disturbed by cultivation; loose when
dry, very friable when moist ; weakly calcareous; clear
boundary.

A1—S8 to 12 inches, reddish-brown (5YR 5/3) silt loam; dark
reddish brown (5YR 3/3) when moist; moderate,
fine, granular structure; common worm casts,; very
friable when moist; weakly calcareous; clear bound-
ary.

C—12 to 14 inches, reddish-brown (5YR 5/3) silt loam and
partly weathered siltstone; reddish brown (5YR 4/3)
when moist; weakly calecarecous; abrupt boundary.

R—14 inches, reddish siltstone or very fine sandstone.

The color of the A and C horizons ranges from dark
reddish brown to reddish brown. Depth to consolidated
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siltstone ranges from 2 to 20 inches. The reaction ranges
from weakly calcareous to calcareous.

NARON SERIES

The Naron series consists of deep, brownish Reddish
Prairvie soils that developed in wind-modified sandy out-
wash and eolian deposits. These soils have a moderately
well developed profile; they have an A hovizon of fine
sandy loam and a textural B horizon of heavy fine sandy
loam or sandy clay loam that is neutral to alkaline in veac-
tion. Thin lenses of silty material are below a depth of
36 inches. These soils are nearly level to gently sloping.
They are in areas of complex slopes that are smooth and
convex and in the uplands.

The Naron soils contain more clay than the Pratt soils
and less clay than the Farnum soils. They have a more
brownish and more alkaline B2t horizon than the Shella-
barger soils.

The following describes a typical profile of Naron fine
sandy loam, 1 to 8 percent slopes, 200 feet west and 85 feet
south of the northeast corner of the southeast quarter of
section 12, T. 23 S,,R.9 W.:

Al—0 to 8 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; very dark grayish brown (10YR 3/2) when
moist; weak to moderate, fine, granular structure;
friable when moist, slightly hard when dry; pH 6.0;
gradual boundary.

B1—S8 to 19 inches, brown (10YR 4/3) light sandy clay loam;
very dark grayish brown (10YR 3/2) when moist;
coarse prismatic structure that breaks to weak to
moderate, fine, granular structure; {friable when
moist, hard when dry; pH 7.0; gradnal boundary.

B2t—19 to 36 inches, brown (10YR 4/3) sandy clay loam ; dark
brown (10YR 3/3) when moist; moderate, medium,
subangular blocky structure; friable to firm when
moist ; thin patchy clay skins on the surfaces of peds;

- pH 7.2; gradual boundary.

B3—36 to 54 inches, brown (10YR 4/3) light sandy clay loam;
very dark grayish brown (10YR 3/2) when moist;
coarse prismatic structure that breaks to weak gran-
ular structure; friable when moist; common worm
casts; pH 7.2 ; gradual boundary.

C—b54 to 65 inches, brown (10YR 5/3) stratified heavy sandy
loam and loam; brown (10YR 4/3) when moist; fine
faint mottles; moderate, medium, granular structure;
friable when moist ; pH 7.2.

The thickness of the A horizon ranges from 10 to 24
inches, and the lower part is an A3 horizon in some places.
The hue in the B2t horizon ranges from 10YR to 75YR,
but it is generally less reddish than a true 7.5YR hue. In
most places the chroma does not exceed 4 and has a value
of 3 to 5 when dry. The pH value at the surface ranges
from 6.0 to 6.5. In many places these soils are stratified
below a depth of 4 feet, and the texture of the strata ranges
from silt to coarse sand.

NASH SERIES

The Nash soils are in the Reddish Prairie great soil
group. These soils developed in friable, reddish-brown,
silty material and are less than 3 feet deep over reddish
siltstone or very fine sandstone of Permian age. The pro-
file in most places is noncalcareous to depths greater than
20 inches.

‘The Nash soils are deeper over siltstone than the Lucien
soils. They are also noncalcareous to a greater depth.

The following describes a typical profile of Nash loam,
1,500 feet west and 190 feet south of the northeast corner
of section 6,T.25S., R.8 W.:

Al—0 to 10 inches, reddish-brown (5YR 4/3) loam; dark
reddish brown (5YR 3/3) when moist; weak to mod-
erate, fine, granular structure; friable when moist,
hard when dry ; clear boundary.

B2—10 to 20 inches, reddish-brown (5YR 4/3) loam; dark
reddish brown (35YR 3/4) when moist; moderate, fine,
granular structure; slightly hard when dry; nu-
merous worm casts; abrupt boundary.

C—20 to 30 inches, reddish-yellow (5YR 6/6) very fine sandy
loam; yellowish red (YR 4/6) when moist; weak
granular and platy structure; some material is only
partly weathered; friable when moist, slightly hard
when dry; weakly ecalcareous; abrupt boundary.

R—30 inches, unweathered reddish siltstone or fine-grained
sandstone (Harper sandstone of Permian age).

The thickness of the A1 horizon ranges from 7 to about
15 inches, the color ranges from dark brown to reddish
brown, and the texture ranges from loam to silt loam.
The color of the C horizon ranges from reddish brown to
yellowish red. Depth to siltstone ranges from 20 to 35

mnches.
OST SERIES

The thickness of the A1 horizon ranges from 7 to about
veloped in moderately fine textured sediments that are
25 to T5 percent calcium carbonate, by volume. These soils
are generally nearly level to sloping and are on uplands.
In most places the solum is morve than 5 feet thick over
shale of Permian age.

The Ost soils are leached of lime to a greater depth than
the associated Clark soils. Also, they have a textural B
horizon, which is lacking in the Clark soils.

The following deseribes a typical profile of Ost clay
loam, 298 feet west and 197 feet south of the northeast
corner of the northwest quarter of section 6, T. 25 S., R.
5W.:

A1—0 to 9 inches, very dark grayish-brown (10YR 3/2) clay
loam; black (10YR 2/1) when moist; moderate, fine,
granular structure; friable when moist ; pH 6.4 ; clear
boundary.

B21t—9 to 14 inches, brown (10YR 5/8) heavy clay loam ; dark
brown (10YR 3/3) when moist; moderate to strong,
medium, subangular blocky structure; firm when
moist ; pH 6.8; continuous clay skins on the surfaces of
peds; wavy boundary.

B22ca—14 to 21 inches, brown (7.5YR 5/3) heavy clay loam;
dark brown (7.5YR 4/2) when moist; moderate and
strong, medium, subangular blocky structure; firm
when moist; generally nonecalcareous, but lime con-
cretions are scattered throughout; thin, continuous
clay skins on the surfaces of peds; wavy boundary.

Cca—21 to 50 inches, brown (10YR 4/3) and white (N 8/0)
when moist clay loam; moderate, medium, granular
structure; friable to firm when moist; calcareous;
about 40 percent, by volume, consists of impure masses
of lime that is mostly soft.

The A1 horizon ranges from 7 to 14 inches in thickness,
from very dark brown to very dark grayish brown in color
when moist, and from loam to clay loam in texture. The
texture of the B horizon ranges from medium to heavy
clay loam. Depth of free lime in the lower part of the
B22ca horizon ranges from 12 to about 20 inches. In
places the lower part of the B horizon is faintly mottled.

PLATTE SERIES

The Platte series consists of shallow, imperfectly
drained or poorly drained Alluvial soils that are under-
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lain by coarse-textured material at a depth of 10 to 18
inches. These soils are flooded occasionally if they are not
protected by dikes. The water table generally is within
4 feet of the surface.

The Platte soils are shallower over sand than the Wann
or Lesho soils.

The following describes a typical profile of Platte clay
loam, 100 feet east and 600 feet south of the bridge across
the Arkansas River in section 22, T.22 S.,, R.7 W.: ‘

A1—0 to 7 inches, grayish-brown (10YR 5/2) clay loam; very
dark grayish brown (10YR 3/2) when moist; moder-
ate, medium, granular structure; friable; calcareous;
gradual boundary.

AC—7 to 13 inches, light brownish-gray (10XR 6/2) silt loam;
dark grayish brown (10YR 4/2) when moist ; contains
faint brown mottles; moderate, medium, granular
structure ; very friable; calcarveous; gradual boundary.

C—13 to 25 inches, light yellowish-brown (10YR G/4) sand;
structureless ; noncalareous.

The texture of the A1 horizon ranges from clay loam to
loamy fine sand or fine sandy loam, but clay loam is the
dominant texture. The depth from the surface to the
underlying sand ranges from 7 to 18 inches.

PLEVNA SERIES

In the Plevna series are dark-gray, poorly drained
Humic Gley soils. These soils are generally on stream ter-
races. In these soils distinct mottling generally occurs
below a depth of 15 inches. The water table is normally
within the subsoil but fluctuates between a depth of 10
inches and 4 feet.

The Plevna soils are more poorly drained and are less
clayey than the Carwile soils. They are less sandy and
more poorly drained than the Elsmere soils.

The following describes a typical profile of Plevna fine
sandy loam, 200 feet south and 75 feet east of the north-
west, corner of the southwest quarter of section 30, T. 24
S,R.8W.:

Al1—O0 to 14 inches, dark-gray (10YR 4/1) light fine sandy
loam; black (10YR 2/1) when moist; weak granular
structure ; very friable; noncaleareous; pH 7.3; clear
boundary.

Al2—14 to 24 inches, same as All horizon except for a few
very fine, brownish mottles.

Al13—24 to 40 inches, very dark gray (10YR 3/1) heavy fine
sandy loam; black (10YR 2/1) when moist; about
one-fifth of the soil material is fine streaks and spots
of strong brown to yellowish brown; structureless;

. friable; pH 7.5; noncalcareous.

ITC—40 to 48 inches 4, water-saturated sand.

The combined A horizons range from 10 to 40 inches in
thickness. They range from light loam to light fine sandy

loam in texture.
PORT SERIES

The Port series consists of Alluvial soils developed in
sediments derived from reddish shale of Permian age.
These soils are well drained and are on bottom lands and
low terraces along small drainageways that oviginate in
areas of Vernon and Renfrow soils. These soils are nearly
level and are only occasionally flooded. They are mainly
in the southeastern part of the county.

The Port soils lack a B2t horizon, which is present in
the Renfrow soils. Also, they are more friable than the
Renfrow soils.

The following describes a typical profile of Port clay
loam, 1,600 feet east and 100 feet south of the northwest
corner of section 30, T. 26 S., R. 4 W.:

Ap—O0 to 6 inches, reddish-brown (5YR 5/3) clay loam; red-
dish brown (5YR 4/3) when moist; wealk, fine, gran-
ular structure; loose when dry; neutral reaction;
abrupt boundary.

Al—6 to 12 inches, reddish-brown (5YR 5/3) clay loam; red-
dish brown (5YR 4/3) when moist; strong, medium
granular structure; many worm casts; very friable
when moist; neutral reaction; gradual boundary.

B2—12 to 45 inches, reddish-brown (2.5YR- 5/4) clay loam;
reddish brown (2.5YR 4/4) when moist; moderate,
fine, granular structure; many worm casts; friable
when moist; caleareous; abrupt boundary.

C—45 to 60 inches, reddish-brown (5YR 5/4) heavy silty clay
loam ; reddish brown (5YR 4/4) when moist; moder-
ate, fine, angular blocky structure; firm when moist;
few fine roots; calcareous; abrupt boundary.

ITR—GO inches +4-, reddish-brown shale.

The thickness of the combined A hovizons ranges from
8 to 20 inches; the hue ranges from 5YR to 7.5 YR and the
value and chroma range from about 5/3 to 4/8. The tex-
ture of the A horizons ranges from clay loam to loam.
In places the C horizon contains fragments of shale.

PRATT SERIES

In the Pratt series are Reddish Chestnut soils of the
uplands. These soils developed in wind-modified loamy
sands. They are extensive in the western part of the
county and are undulating and hummocky.

The Pratt soils are more sandy throughout the profile
and are less reddish than the Shellabarger soils. They
ave finer textured than the Tivoli soils,

The following describes a typical profile of Pratt loamy
fine sand, 600 feet south and 280 feet east of the northwest
corner of the southwest quarter of section 35, T. 23 S.,

R. 10 W.:

Ap—O0 to 7 inches, pale-brown (10YR G/3) loamy fine sand;
brown (10YR 4/3) when moist; single grain; loose
when dry ; clear boundary.

Al—T to 12 inches, grayish-brown (10YR 5/2) loamy fine
sand; very dark grayish brown (10YR 3/2) when
moist; very weak granular structure to massive; very
friable when moist ; clear boundary.

RB21t—12 to 18 inches, brown (10YR 5/3) light fine sandy
loam ; dark yellowish brown (10YR 4/4) when moist;
very weak granular structure to massive; very friable
when moist; discontinuous clay skins on the surfaces
of peds and bridges across sand grains; contains hori-
zontal bands of slightly darker and more clayey
material 14 to % inch thick; many fine rootlet chan-
nels; gradual boundary.

B22t—18 to 28 inches, brown (7.5YR 5/5) light fine sandy
loam; strong brown (7.5YR 4/6) when moist; very
weak granular structnre; very friable when moist;
thin discontinuous clay skins on the surfaces of peds
and bridges across sand grains; horizontal bands
similar to those in the B21t horizon but % to % inch
thick ; many fine rootlet channels; gradual boundary.

C1—28 to 41 inches, light-brown (7.5YR 6/5) loamy fine sand;
strong brown (7.5YR 4/6) when moist; massive ; loose
when dry; horizontal bands similar to those in the
B22t horizon and as much as 14 inch thick; also hori-
zontal bands of medium sand as much as 1 inch thick;
gradual boundary.

C2—41 to 50 inches, reddish-yellow (7.5YR 6/6) fine sand;
strong brown (7.5YR 5/6) when moist; massive;
loose when dry; faint, thin layers with ecolors of
strong brown and brown (7.5YR 5/8 and 4/4) when
moist ; diffuse boundary.
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C3—50 to 66 inches, reddish-yellow (7.5YR 7/6) fine sand;
strong brown (7.5YR 5/6) when moist; massive;
loose when dry; bands similar to those in the B and
C1 horizons; diffuse boundary.

C4—06 to 98 inches, pink (7.5YR 7/4) fine sand ; strong brown
(7.5YR 5/6) when moist; massive; loose when dry;
augered.

. The thickness of the combined A horizons ranges from
12 to 24 inches. In localized areas the texture of the Ap
horizon approaches a sandy loam. The texture of the B2
horizons ranges from fine sandy loam to loamy fine sand.

RENFROW SERIES

The Renfrow series is made up of well-drained Reddish
Prairie soils of the uplands. These soils developed in red-
dish clayey shale of Permian age. They are nearly level
or gently sloping and are in the southeastern part of the
county.

The Renfrow soils have a textural B horizon, which is
lacking in the Vernon soils. They developed in material
similar to that in which the Vernon soils developed.

The following describes a typical profile of Renfrow
clay loam, 75 feet west and 1,150 feet north of the south-
east corner of section 32, T. 26 S., R. 4 W.:

Al—O0 to 11 inches, brown (7.5YR 4/2) clay loam; dark brown
(7.5YR 3/2) when moist; weak granular structure;
friable when moist, very hard when dry; gradual
boundary.

B1—11 to 16 inches, reddish-brown (5YR 4/3) heavy clay
loam; dark reddish brown (5YR 38/4) when moist;
moderate, fine, subangular blocky structure; firm
when moist, very hard when dry; gradnal boundary.

B21t—16 to 25 inches, reddish-brown (2.5YR 4/4) silty clay;
dark reddish brown (2.5YR 8/4) when moist; strong,
medium and fine, blocky structure; firm when moist,
very hard when dry; continuous clay skins on the
surfaces of peds ; clear boundary.

B22t—25 to 32 inches, reddish-brown (2.5YR 4/4) clay when
crushed; dusky red (25YR 3/2) on the surfaces of
peds; dark reddish brown (2.5YR 3/4) when moist;
moderate, fine and medium, blocky structure; very
hard when dry; continuous clay skins on the surfaces
of peds; elear boundary.

C—32 to 40 inches, reddish-brown (5YR 5/4) silty clay loam
and bits of partly weathered shale; dark reddish
brown (5YR 3/4) when moist; weak, medium, gran-
ular structure; firm when moist, very hard when dry;
weakly calcareous; clear boundary.

R—40 inches, unweathered yellowish-red shale.

The thickness of the A1 horizon ranges from 6 to 18
inches, the texture ranges from heavy silt loam to clay
loam, and the color ranges from brown or dark brown to
dark grayish brown. The color of the B2t horizons
ranges from dark brown to reddish brown. In general,
depth to shale ranges from 26 to about 48 inches. In
some areas, however, shale is at a depth of 12 to 26 inches.

SHELLABARGER SERIES

In the Shellabarger series arve well-drained Reddish
Prairie soils that have A horizons of fine sandy loam and
B2 horizons of sandy clay loam. These soils developed in
medium-textured outwash that in most places has been
reworked by water or wind. Their B2t horizon is brown
to reddish-brown, slightly acid, granular sandy eclay
loam. This horizon is underlain by stratified sediments
that generally have a texture of sandy loam.

The Shellabarger soils are more acid and more reddish
than the Naron soils, and they are less sandy and more

clayey than Pratt soils. Their B2t horizon is less clayey
than that of the Farnum soils.

The following describes a typical profile of Shellabarger
fine sandy loam, 900 feet south and 175 feet west of the
northeast corner of section 11, T. 26 S., R. 6 W.:

Ap—o0 to T inches, dark grayish-brown (10YR 4/2) fine sandy
loam; very dark grayish brown (10YR 3/2) when
moist; weak granular structure; very friable when
moist; pH 5.7; clear boundary.

Al—T to 11 inches, dark-brown (7.5YR 4/2) heavy sandy
loam; very dark grayish brown (10YR 3/2) when
moist; weak granular structure; friable when moist;
few worm casts; pH 6.4; clear boundary.

B1—11 to 19 inches, brown (7.5YR 4/3) coarse sandy loam;
weak, very coarse, prismatic strueture that breaks to
weak granular structure; thin patchy clay sking on
the surfaces of peds; moderately firm when moist;
few worm casts; pH 6.9; gradual boundary.

B2t—19 to 33 inches, reddish-brown (5YR 5/4) light sandy
clay loam; reddish brown (5YR 4/4) when moist;
weak, very coarse, prismatic structure and weak gran-
ular structure; thin, patchy clay skins on the surfaces
of peds and many clay bridges; moderately firm when
moist; few pores; pH T7.4; noncalecareous; diffuse
boundary.

B3—33 to 47 inches, yellowish-red (5YR 4/5) light sandy clay
loam; yellowish red (5YR 4/6) when moist; weak
granular structure; sand grains coated and bridged
with elay ; moderately friable when moist ; few rootlet
channels; pH 7.1; diffuse boundary.

C—47 to 57 inches, strong-brown (7.5YR 5/6) light coarse
sandy loam when dry and moeist; porous; massive;
sand graing clay coated ; very friable when moist ; few
rootlet channels; noncalcareous; pH 7.1; diffuse
boundary.

‘The combined A. horizons range from 8 to 20 inches in
thickness, and their texture ranges from fine sandy loam
to loamy sand. The texture of the B horizons ranges from
heavy sandy loam to sandy clay loam, and the content of
clay ranges from about 17 to 25 percent, by volume. The
hue of the B horizons ranges from 7.5YR to 5YR. Depth
to sand and gravel ranges from about 36 to 60 inches, but
1t Is more than 50 inches in most places.

SMOLAN SERIES

The soils of the Smolan series are well-drained, gently
sloping or sloping Chernozems of the uplands. These soils
developed mainly in fine-textured loess. They occupy a
minor acreage in the northeastern part of the county.

The Smolan soils contain more clay and have a better
developed profile than the Vanoss soils. They have a
thinner Al horizon than the Vanoss or Bethany soils and
are more reddish than the Tabler soils.

The following describes a typical profile of Smolan
silty clay loam, 778 feet west and 135 feet south of the
northeast corner of the northwest quarter of section 7, T.

228, R.4W.:

Al—0 to 8 inches, dark-brown (7.5YR 4/2) light silty clay
loam ; dark brown (7.5YR 8/2) when moist ; moderate,
medium, granular structure; friable when moist;
clear boundary.

B1—S8 to 16 inches, brown (7.5YR 4/4) heavy silty clay loam
or light silty clay; dark brown (7.5YR 3/4) when
moist; moderate or strong, fine, subangular blocky
structure; friable to firm when moist; patchy clay
skins on the surfaces of peds; gradual boundary.

B2t—16 to 40 inches, brown (7.5YR 5/4) silty clay; brown
(7.5YR 4/4) when moist; moderate, medium, blocky
structure; firm when moist; eontinuous clay skins on
the surfaces of peds; gradual boundary,
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B3ca—40 to 69 inches, strong-brown (7.5YR 5/6) silty clay;
brown (7.5YR 5/4) when moist; moderate to strong,
medium, blocky structure; firm when moist; con-

. tinuous clay skins on the surfaces of peds; few con-
cretions ‘of lime ; gradual boundary.

C—G9 to 89 inches, light-brown (7.5YR 6/4) silty clay loam;
brown (7.5YR 5/4) when moist; moderate, fine, sub-
angular blocky structure; friable to firm when moist.

The thickness of the Al horizon ranges from 6 to 12
inches. In many places tongues of material from the Al
horizon extend downward into the B1 horizon.

TABLER SERIES

The Tabler servies consists of nearly level Reddish
Prairie soils on the uplands and on high stream terraces.
These soils are moderately well drained and developed in
moderately fine textured or fine textured alluvium of

Pleistocene age. ‘

The Tabler soils have thinner A horizons than the
Bethany soils, and they have an abrupt or clear boundary
between the A and B horizons. Their A horizons are
thinner than those of the Farnum soils, and their B2t
horizons are more clayey. Their B horizons are more
grayish than those of the Bethany or Farnum soils.

The following describes a typical profile of Tabler clay
loam, 1,420 feet east and 167 feet north of the southwest
corner of section 14, 1. 24 S, R. 6 W.:

Ap—O0 to 5 inches, very dark gray (10YR 3/1) clay loam; black
(10YR 2/1) when moist; weak granular structure;
friable when moist; noncaleareous; clear boundary.

Al1—5 to § inches, very dark gray (10YR 3/1) clay loam; very
dark brown (10YR 2/2) when moist; weak granular
structure; firm when moist; noncalcareous; clear
boundary.

B21t—8 to 20 inches, very dark gray (10YR 3/1) clay; very
dark brown (10YR 2/2) when moist; weak, very fine,
blocky structure; thin, nearly continuous clay skins on
the surfaces of peds; very firm when moist; few open
rootlet channels; noncalcareous,

B22t—20 to 32 inches, light brownish-gray (2.5Y 6/2) silty
clay; grayish brown (2.5Y 5/2) when moist; moder-
ate, fine, angular blocky structure; distinct continuous
clay skins on the surfaces of peds ; extremely firm when
moist; rootlet channels partly plugged; fine, vertical,
old cracks filled with very dark brown clay loam;
noncalcareous; few fine concretions of lime; diffuse
boundary.

B3ca-—32 to 40 inches, light olive-gray (5Y 6/2) clay; olive gray
(5Y 5/2) when moist; nearly massive; extremely firm
when moist; rootlet channels partly plugged; fine,
vertical, old cracks filled with very dark brown clay
loam; 10 percent fine mottles of strong brown and
light olive brown ; calcareous and contains few fine and
medium concretions of lime; diffuse boundary.

(01—40 to 61 inches, light brownish-gray (2.5Y 6/2) clay; gray-
ish brown (2.5Y 5/2) when moist; weak, medium,
subangular and angular blocky structure; thin,
patchy clay skins on the surfaces of peds; very firm
when moist; 20 to 30 percent of the soil material has
fine mottles of strong brown and light olive brown;
many open rootlet channels; calcareons and contains
common seams and medium concretions of lime ; diffuse
boundary.

(02—~61 to 83 inches, same as the C1 horizon, except that the mot-
tles are predominantly strong brown; diffuse bound-
ary.

03—83 to 97 inches, pale-olive (5Y 6/3) heavy clay loam ; olive
(5Y 5/4) when moist; firin when moist; calcareous,
contains many fine concretions of lime ; many fine mot-
tles of strong brown; augered; diffuse boundary.

C4—97 to 110 inches, pale-yellow (5Y 7/3) heavy clay loam;
pale olive (5Y 6/4) when moist ; firm when moist; cal-
careous; few fine mottles of strong brown; augered.

The thickness of the combined A horizons ranges from
6 to 12 inches. The color of the B2t horizons ranges from
olive gray to very dark grayish brown, and the grade of
structure of those horizons ranges from moderate to weak.

TIVOLI SERIES

In the Tivoli series are deep, light-colored, excessively
drained Regosols that developed in deep eolian sands.
These soils are hummocky or hilly and are in the sandhill
areas of the county.

The Tivoli soils are more sandy than the Pratt soils.
A]‘?O’ they are in areas of rougher topography than those
soils.

The following describes a typical profile of Tivoli fine
sand, 800 feet north and 250 feet west of the southeast
corner of the northeast quarter of section 7, T. 22 S., R.
5W.:

Al1—O0 to 5 inches, pale-brown (10YR 6/3) fine sand; dark
grayish brown (10YR 4/2) when moist; single grain;
loose when dry or moist; gradual boundary.

C—5 to 60 inches, very pale brown (10YR 7/4) fine sand;
yellowish brown (10YR 5/4) when moist; single
grain; loose when dry or moist,

The A1 horizon ranges from 4 to 14 inches in thickness.
The color of the C horizon ranges from very pale brown

to yellowish brown.
VANOSS SERIES

The Vanoss series consists of deep, well-drained, dark-
colored Reddish Prairie soils on the uplands and on high
stream terraces along the major streams. These soils are
nearly level to sloping; the slopes are as steep as about
7 percent. The soils developed in loess, probably of local
origin.

The Vanoss soils have thicker A horizons and a less
clayey B2t horizon than the Smolan soils. Their B2t
horizon is less clayey and more brownish than that of the
Bethany soils, and they are less sandy throughout the
solum than the Naron soils. .

The following describes a typical profile of Vanoss silt
loam, 495 feet east and 350 feet south of the northwest
corner of section 17, T. 25 S., R.4 W.:

A1—0 to 11 inches, brown (10YR 4/3) silt loam; very dark
grayish brown (10YR 3/2) when moist ; moderate, fine,
granular structure; very friable when moist; many
fine roots ; gradual boundary.

A3—11 to 17 inches, brown (7.5YR 4/2) silt loam ; dark brown
(7.5YRR 3/2) when moist ; moderate, medium, granular
structure ; friable when moist ; numerous worm casts;
gradual boundary.

B2t—17 to 33 inches, brown (7.5YR 5/4) clay loam; brown
(7.5YR 4/4) when moist; moderate to strong, medium,
subangular blocky structure; friable to slightly firm
when moist; thin clay skins on the surfaces of peds;
a few, black shot concretiong; gradual boundary.

B3—33 to 49 inches, light-brown (7.5YR 6/5) clay loam ; strong
brown (7.5YR 5/5) when moist; coarse prismatic
structure that breaks to moderate, medium, subangular
blocky structure; friable to slightly firm when moist ;
few, black shot coneretions; diffuse boundary.

C—49 to 58 inches -, reddish-yellow (7.5YR 6/6) clay loam;
brown (7.5YR 5/3) when moist; moderate, mediunt,
subangular blocky structure; friable when moist;
mildly calcareous.

The combined thickness of the A horizons ranges from

12 to about 25 inches. In general the texture of the B
horizons is clay loam or silty clay loam, but in some areas



RENO COUNTY, KANSAS 63

it is heavy loam. In a few places depth to the C horizon is
less than 48 inches.

VERNON SERIES

The soils of the Vernon series are Lithosols that have a
clay loam to clay texture throughout the profile. They
developed in shale of Permian age, and shale crops out
in the areas. These soils are mainly in the southeastern
part of the county. Some areas of Vernon soils are nearly
level, and others have slopes of as much as 7 percent.

Vernon soils lack a textural B horizon and are shallower
over consolidated shale than the Renfrow soils. They are
more clayey than the Lucien soils.

The following describes a typical profile of Vernon clay
loam, 800 feet east and 200 feet south of the northwest
corner of the northeast quarter of section 21, T. 25 S., R.
5W.:

A1—0 to 8 inches, brown (7.5YR 4/2) clay loam; dark brown
(7.5YR 8/2) when moist; moderate, fine, granular
structure; friable when moist; calcareous; gradual
boundary.

AC—S8 to 15 inches, reddish-brown (5YR 5/4) heavy clay loam;
dark reddish brown (5YR 3/4) when moist ; moderate,
medium, granular structure; firm when moist; cal-
careous; clear boundary.

R—15 to 20 inches, light reddish-brown (5YR 6/4 dry), slightly
weathered shale that grades to impervious shale at a
depth of 20 inches.

The A1 horizon ranges from 6 to 10 inches in thickness,
from brown to reddish brown in color, and from calcareous
to weakly calcareous. Depth to shale ranges from 12 to
about 25 inches.

WANN SERIES

In the Wann series are dark-colored, imperfectly
drained, calcareous Alluvial soils that are mainly on the
flood plains of the Arkansas River. These soils are
flooded occasionally where they are not protected by dikes.
The water table is generally within 4 feet of the surface.

The Wann soils are shallower over sand, are more
mottled, are more frequently flooded, and have a higher
water table than the Canadian soils. They contain more
sand and less clay than the Lesho soils.

The following describes a typical profile of Wann fine
sandy loam, 665 feet east and 115 feet north of the south-
west corner of section 8, T.22 S, R.7TW.:

A1—0 to 13 inches, dark-gray (10YR 4/1) fine sandy loam;
very dark grayish brown (10YR 3/2) when moist;
fine granular structure; slightly hard when dry;
calecareous; gradual boundary.

AC—13 to 23 inches, grayish-brown (10YR 5/2) sandy loam;
dark grayish brown (10YR 4/2) when moist; moder-
ate, fine, granular structure; hard when dry; com-
mon, faint to distinet, fine mottles; calcareous; many
fine rootlet channels; clear boundary.

IIC—23 to 36 inches +, very pale brown (10YR 7/3) single
grain sand.

The A1l horizon ranges from 10 to about 20 inches in
thickness and from dark grayish brown or dark gray to
grayish brown in color. The texture of the A1 horizon
is generally fine sandy loam, but in some small areas it is
loamy fine sand or clay loam. The transitional layer to
the C horizon ranges from neutral to calcareous. Depth
to sand and gravel ranges from 18 to 36 inches.
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Laboratory Determinations

Data obtained by mechanical and chemical analyses of
selected soils of this county are given in table 9. Profiles
of these selected soils are described in the section
“Genesis, Classification, and Morphology of Soils.” The
data in this table are useful to soil scientists in classifying
soils and in developing concepts of soil genesis. They are
also helpful for estimating water-holding capacity, wind
erosion, fertility, tilth, and other properties that affect soil
management.

Field and laboratory methods

The samples used to obtain the data in table 9 were col-
lected from carefully selected pits. These samples are
considered representative of the soil material made up of
particles less than three-fourths inch in diameter. KEsti-
mates of the fraction of the sample consisting of particles
larger than three-fourths inch were made during the sam-
pling. If necessary, the sample was sieved after it was
dried, and rock fragments larger than three-fourths inch
in diameter were discarded. Then the material made up of
particles less than three-fourths inch was rolled, crushed,
and sieved by hand to remove rock fragments larger than
2 millimeters in diameter.

The percentage of the fraction that consists of particles
between 2 millimeters and three-fourths inch in diameter
is somewhat arbitrary. The accuracy of the data depends
on the severity of the preparative treatment, which may
vary with the objectives of the study. But the fraction of
this size does contain relatively unaltered fragments of
rock larger than 2 millimeters in diameter and does not
contain slakable clods of earthy materials. Unless other-
wise noted, all laboratory analyses were made on ovendry
material that passes the 2-millimeter sieve.

Standard methods of the Soil Survey Laboratory were
used to obtain most of the data in table 9. Determinations
of clay were made by the pipette method (6, 7, 8). The
reaction of the saturated paste was measured with a glass
electrode. Organic carbon was determined by wet com-
bustion, using a modification of the Walkley-Black method
(9). The calcium carbonate equivalent was determined by
measuring the volume of carbon dioxide evolved from soil
samples treated with concentrated hydrochloric acid.

The cation-exchange capacity was determined by di-
rect distillation of absorbed ammonia (9). To determine
the extractable calcium and magnesium, calcium was sep-
arated as calcium oxalate and magnesium as magnesium
ammonium phosphate (9). Extractable sodium and po-
tassium were determined on original extracts with a flame
spectrophotometer (77). The base saturation is the per-
centage of bases computed by using the cation-exchange
capacity as measured by distillation.

Climate®

Reno County has a subhumid climate that is especially
suited to the production of wheat (72). The tall and mid
grasses and the groups of trees indicate that this area re-
ceives a greater amount of rainfall than areas to the west.
It receives less rainfall, however, than the tree-covered

*By A. D. Ross, State climatologist, U.S. Weather Bureau,
Topeka, Kans.
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TaBLE 9.—Mechanical and chemical

[Analyses made at Soil Survey Laboratory, Soil Conservation Service,

Mechanical analysis
Size class and diameter of particles (in millimeters)
Soil Depth
Very Coarse Medium Fine Very fine
coarse sand sand (0.25- sand Silt Clay
sand (1.0-0.5) | (0.5-0.25) 0.10) (0.10-0.05) | (0.05-0.002) | (<0.002)
(2.0-1.0)

hany silt loam: TInches Percent Pereent Percent Percent Percent Percent Percent

Sk ¢ S 0-6 0.6 1.8 1.6 3.5 10.3 58. 2 24.0
G S 6-12 6 2.0 1.4 1.6 9.8 54. 6 30.0
Bl o o o e m 12-17 1.8 2.3 1.1 1.2 7.2 49,4 37.0
B2 o o o e 17-23 2.8 2.9 1.4 1.7 6.6 43.0 41.6
B2, e m 23-38 1.8 2.8 1.2 1.2 7.0 45.2 40.8
Bo3 CCCoTITTTTTTTTTIII 38-49 1.4 3.1 1.2 1.6 7.9 46. 4 38. 4
B 49-73 .8 2.4 1.4 1.4 7.6 52.7 33.7
BeAZ o e 73-96 .2 1.2 1.0 1.0 9.8 53.4 33.4

arwile fine sandy loam:

Carw py _______________ 0-7 2 6.5 20.9 42.1 13.3 12.2 4.8
AN T 7-11 1 4.1 16.1 38.2 4.7 16.9 10.0
A3 ToTTITTTTTTTTITIIII 11-19 1 4.4 16.2 40.5 14.2 13.6 11.1
B o o e 19-23 .3 5.2 13.8 36.5 10.5 16. 4 17.3
E72) oy R 23-29 .1 1.8 4.5 5.5 88 39.3 40. 1
B2b2 e 29--46 .1 .8 2.2 5.5 3.3 51. 9 36. 3
B3bl - IITTTTIIIIII 46-55 .2 4.3 9.4 11. 6 17.2 36. 4 20. 9
B3bB2 e eeeeeaem 55-68 .5 8. 4 15. 5 30. 5 10. 2 19. 4 15. 5

_________________________ 68-104 7 9.1 17. 5 35.7 12.5 12. 5 12. 0

{ m:

ramuﬁ,l_o_a _____________________ 0-9 .3 11. 6 17.3 10. 0 8.4 37.9 14. 5
A e 9-16 .3 11.0 15.3 89 6.1 40. 2 18.2
BRI CoIIITToToTTTTIIIIL 16-22 7 13.9 17.7 9.2 5.2 20.9 23. 4
B2l o e 22-32 .1 10.7 17. 8 8.9 8.7 23. 8 30.0
B22 e 32-44 .4 6.7 10. 5 10. 2 7.2 37.9 27.1
Rog [ CIIIITITTITTTTTTII 44-53 .3 2.6 3.0 2.2 8.6 49. 4 33.9
B3 DTITTTTTTTTTIILL 53-60 .6 5.3 5.9 4.0 13.0 44.6 26.6
B3CH — oeeeeeeemmmmm 60-76 .5 7.0 7.3 6.1 16. 3 37.8 25. 0
CUe oo 76-101 1.4 4.8 5.3 9.5 14. 7 37.5 26. 8

my fine sand:

Pratt 10;_ e . 0-7 .3 7.5 23.8 44. 8 15. 8 4.2 3.6
Al e 7-12 .3 8.3 22.2 43. 8 11.6 6.8 7.0
B2 oo man 12-18 .1 6.0 22.0 31. 4 24.9 5.6 10. 1
B22 . e 18-28 .1 4.2 16. 1 42.1 20. 7 5.4 11. 4
Cl. oIt 28-41 .2 7.5 22.5 31.7 25. 1 5.1 7.9
Co e 41-50 .1 6.9 28.0 45,4 9.6 3.5 6.5
Co oo 50-66 .1 4.8 25. 2 36. 6 23. 9 3.0 6. 4

_________________________ 66-98 .1 8.4 24. 4 30. 3 27. 4 3.2 6.3
0-7 1.4 19,1 19.0 14. 4 7.3 29, 2 9.6

7-11 2.7 14,7 15. 9 10. 5 8.2 29.1 18. 9

11-19 19. 4 19.5 12. 5 9.4 3.0 17. 2 19.0

19-33 13.3 30.9 18.1 9.0 1.6 7.3 19. 8

33-47 11. 3 30. 9 22. 3 10. 8 1.4 7.1 16. 2

47-57 25. 6 37.2 16.5 10. 7 .7 1.3 8.0

57-76 44. 8 33.9 87 3.7 .4 1.2 7.3

76-100 12.9 42,9 25.7 11. 2 1.2 1.2 4.9

0-5 .8 16. 2 17. 6 11.0 7.9 31.1 15. 4

5-8 1.0 9.8 9.3 4.5 4.5 34,1 36. 8

8-20 .2 50 4.8 3.3 2.2 38. 6 45. 9

20-32 .4 2.4 2.1 1.0 2.1 51. 2 40. 8

32-40 .6 L7 .3 .4 2.7 62. 6 32.7

B3eal e 40-61 .6 2.6 2.6 2.2 7.6 49, 3 35.1
B3ca2_ oo 61-83 1.3 4.7 4.2 6.6 8.4 40, 1 34.7
1 e 83-97 1.0 5.2 5.1 8.8 10. 4 34.0 35.5
e e oo 97-110 1.6 4.2 3.9 3.0 11. 9 38.6 36. 8
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Chemical analysis

Electrical
Textural class Reaction conductivity Cation- Extractable cations Bage
(saturated | Organic CXx 108 CaCOs exchange saturation
paste) carbon millimhos |equivalent | capacity (NHAc)
per cm. at (NHAc)
25° C. Ca Mg Na K
Meg./ Meq./ Meq./ Meq./
pH Percent Percent Meq.[100 gr. 100 gr 100 gr, | 100gr. | 100gr. Percent

Silt loam ___ .. _______ . _____ 6.0 1.83 0.4 |__________ 18.9 | 12.1 3.3 0.1 0.9 87
Silty clay loam _______________ 6.1 1.73 A 22.4 | 15.1 4.2 .1 .6 89
Silty elay loam____._ .. ________ 6.4 1.23 D S 25.7 { 18.6 5.5 .1 .5 96
Silbty elay - oo oo 6.5 .75 .4 1 29.7 | 22.2 7.4 .2 .5 102
Silty elay- oo 7.0 .46 .5 1 28.7 | 22.5 | 7.7 .4 .5 108
Silty elay loam________________ 7.9 .21 .6 1 27.1 facea|oeo o .6 B
Silty elay loam. . ____._._..__. 8.0 .04 .5 4 23.4 | .8 I T
Silty clay loam_ _ ... _._.__.___ 8.0 .01 .5 2 21,8 || .9 6.
Loamy sand________________.__ 6.5 .43 .5 1 4.1 2.5 .5 .1 .4 83
Fine sandy loam_________ S 6.3 .57 B 2 I 7.4 44| 1.1 .1 .6 84
Fine sandy loam______________ 6.2 .48 I S I 7.5 4.7 1.2 .1 .4 84
Fine sandy loam______________ 6.4 .48 B T 11.9 | 8.1 2.2 .1 .4 90
Clay . oo 6. 4 .50 R N 2891208 6.0 .1 .7 96
Silty clay loam_._______._______ 6.5 . 23 .3 1 25.9|18.8| 5.6 .1 .6 97
Loam___ _______ . _____._.___ 7.0 .10 .4 1 16.1 | 11.9 3.3 .1 .3 97
Fine sandy loam_ . ____________ 7.0 . 06 .4 1 12. 1 9.0 2.6 L1 .3 99
Sandy loam._ _ .. _______.____ 6. 7 .05 .4 1 9.2 6.7 1.9 .1 .2 96
Loam_._ . . ________.___ 57 .99 ALl 9.9 55 1.4 .1 .7 77
Loam__ . . ________. 6. 2 .97 [ S S 12. 8 9.2 2.6 .1 .7 98
Loam.. . _______ 6. 8 .65 .5 1 15.5 1 11. 1 3.6 .1 .5 98
Sandy eclay loam_____._________ 6.9 .39 .4 1 20.0 | 14. 4 5.6 .1 .5 103
Clay loam_.____________._.__.___ 7.1 .25 .4 1 18.1 | 12. 8 4.9 .1 .5 101
Silty clay loam____.____________ 7.2 .24 .3 1 23.2 | 16. 5 6. 2 .3 .7 102
Loam._ . . ... 7.6 .17 .5 1 18.7 | 15.0 | 4.7 .3 .5 110
Loam._ . _______ . __________.__ 8.0 .13 .5 6 16. 8 |oooo oo .4 P S I,
Loam ..o L. 81 . 05 .5 1 19.1 | . . 8 s T P
Sand._ _ .. 6. 4 .17 R N I 2.3 1.3 .81 .1 .2 100
Loamysand__.____.____..____ 6. 2 .33 R 50 30| 10 .1 .2 84
Loamysand______.____________ 6.3 .25 B S 701 45| 19 .1 .2 94
Loamy fine sand_ _____________ 6.5 .19 .4 1 7.5 49| 18 .1 .2 92
Loamysand_____._.__________ 6.8 .13 .4 1 53| 35| 14 1 .2 96
Sand . . .. 6.9 . 06 .4 1 4.1 2.6 1.2 .1 .1 95
Sand _ - oo 7.0 . 06 .4 1 4.1 2.5 1.0 .1 .1 88
Sand_ _ . __ 7.0 .03 .4 1 4.1 2.6 1.2 .1 .1 95
Sandy loam__ __ ... ____.__.__ 5.7 .59 R B 6.3 2.9 7 .1 .5 65
Sandy loam_ . __________..__.__ 6. 4 . 82 D S D 10. 4 6.5 2.0 .1 .5 86
Sandy loam_ _________________ 6.9 . 63 .4 1 12. 5 7.9 2.7 .1 .4 88
Sandy loam._ ___ . ____._.______ 7.4 . 36 .4 1 12.9 8. 4 3.9 .1 .3 98
Sandy loam_ _ ________ .. ______ 7.3 . 09 .3 1 10. 7 6.7 3.4 .1 .3 97
Sand _ oo 7.1 .05 .4 1 6.1 3.7 1.9 .1 .2 95
Sand._ ... 7.1 .03 .4 1 51| 30| 1.5 .1 .1 90
Sand ... 7.1 .01 .4 1 3.3 2.0 .9 .1 .1 91
Sandy loam___ . ____.__________ 6.3 1. 02 5 3 12271 9.1 1.9 .1 P T PR
Clay loam____________.______ 6.7 .97 .5 1 27.1119.8| 5.2 .4 B 2 PRI
Clay. e 7.2 . 59 .5 1 34.3 | 25.9 6.9 1.0 B T D
Silty elay - .. 8.0 .33 .7 1 29.4 | __|--_._. 1.7 B T PSR
Silty elay loam. __________.____ 80 .17 1.4 2 25.9 ||l 2.4 A .
Silty elay loam_____..____.___ 8.2 .18 1.2 1 20.5 | oo |ooo 2.4 R T O
Clayloam. .. .. _____________ 8.2 .10 .8 1 28.2 | |o___ 2.1 B S P
Clayloam_________.____...___ 8.1 . 03 .6 4 27.4 | .. 1.4 R 2 PN
Clay loam__ ... _____.___ 7.7 .02 .6 8 26.8 §______|--____ 1.5 B T DR,
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TaBLE 10.—Temperature and precipitation data

[All data from Hutchinson, Kans.]

Temperature Precipitation
2 years in 10 will have 1 year in 10 will
at least 4 days with— have— Days with | Average
Average Average a snow depth of
Month daily daily Average cover of SNOw on
maximum! | minimum! | Maximum Minimum total 3 Monthly | Monthly | 1 inch or | days with
temperature | temperature totals totals more * snow
equal to or | equal to or less more cover 4
higher than®*—|lower than®*— than *— | than3—
°F. °F. Inches Inches Inches Number Inches
January._ . .. _________._ 41.9 20.0 60 2 0.73 0.08 1.63 8 3.5
February. .. _________. 46.5 23.0 65 7 1.15 .15 2.12 7 3.6
Mareh. oo 57.1 31.4 76 16 1.65 .18 3.39 5 3.8
April . 68. 1 42.7 84 29 2.69 .87 5. 40 2 3.3
MAY e e 76.5 51.2 90 39 4.46 1.21 7.51 0 0
June.. oo . 87.2 62.8 100 52 4.37 .97 9.36 0 0
July oo 92.9 67.1 103 59 3.34 .78 6.33 0 0
August__ .. ________ 92. 6 66. 3 103 57 3.16 .81 6.11 0 0
September_ .. __________ 84.2 57.8 98 44 3.04 .72 6. 32 0 0
October_ ... __ oo 72.2 46.0 89 34 2.15 .42 3.94 1 2.0
November..__ ... _.___ 57.7 32.7 72 15 1.38 .01 3.74 2 1.9
December.. .. ______ 44.6 22.9 63 9 .93 .12 2.59 8 3.5
Year_ ... 68.5 43.7 5106 8 -8 29. 05 718.01 7 38.96 33 3.1

! For the period 1898-1961,
2 For the period 1937-61.
3 For the period 1898-1961.
4 For the period 1901-49,

areas to the east. Moisture from the Gulf of Mexico is
the principal source of precipitation.

The temperatures undergo the usual wide daily and sea-
sonal fluctuation typical of a continental climate. Records
of temperature show a gradual seasonal progression from
warm to cool and an occasional sudden change from hot to
cold or from cold to hot. A sudden drop in temperature
is more common, however, than an abrupt rise.

Tables 10 and 11 give facts about the temperature and
precipitation in the county. The information was taken
from records of the U.S. Weather Bureau at Hutchinson.

In addition to the daily, seasonal, and annual variations
in temperature and precipitation, there are longer climatic
periods of cool, wet weather alternating irregularly with
periods of drier and warmer years. Excessively wet
periods generally last less than 3 years, but heat and dry-
ness may persist and intensify for 5 years or more, As
a result, droughts may be severe,

TemperATURES : The average daily maximum and mini-
mum temperature for each month and for the year are
shown in table 10. This table also shows extreme temper-
atures that are likely to occur with a definite probability
on 4 days, 2 years in 10. For example, on at least 4 days,
2 years 1n 10, July and August will have a maximum tem-
perature of 103° or higher and January will have a mini-
mum temperature of 2° or lower.

Figure 12 gives an overall picture of the ranges in tem-
perature, including the mean maximum, the mean mini-
mum, and the mean monthly temperature. It also shows
the approximate season of the year that extremely high
or extremely low temperatures may be expected. Extreme
variations in temperature are more likely to occur in win-
ter than in summer. In February, for example, the range

5 Average annual highest maximum.
8 Average annual lowest minimum.
7 Annual values less or more than.

TaBLE 11.—Frequency of specified amounts of rainfall
during stated time intervals at Hutchinson

Length of 30 1 2 3 6 12 24
return period | min. | hr. hr. hr. hr. hr. hr.
in years!
Inches | Imches | Inches | Inches | Inches | Inches | Inches
1 s 1.0 1.4 1.5 1.6 2.0 2.2 2.5
2 e 1.4 1.6 2.0 2.1 2.5 2.8 3.1
L S 1.8 2.2 2.5 2.8 3.2 3.7 4.2
100 2.1 2.6 3.0 3.3 3.7 4.4 5.0
25 . 2.4 3.0 3.5 3.8 4.4 5.1 5.8
50 il 2.7 3.4 4.0 4.3 5.0 5.9 6.5
100 ... 3.0 3.9 4.5 4.9 5.6 6.5 7.4

1 Expresses the frequency of the specified number of inches of
rainfall at given time intervals. For example, 1.0 inch of rain can
be expected to fall in 30 minutes once in every year (100 percent
probability), but 3.0 inches can be expected to fall in 30 minutes
only once in 100 years (1 percent probability).’

in temperatures is 111°, from the warmest of 84° to the
coldest of -27°, but in July the range is only 70°, from the
warmest of 116° to the coolest of 46°. The range of tem-
peratures in winter reflects the influence of waves of cold
air that sweep in immediately behind a wave of pro-
nounced warm air.

Only in the winter of 1904-05 were there 2 consecutive
months in which the mean minimum temperature was as
low as 10° or slightly lower. These were January of 1904,
when the mean minimum temperature was 9.8° and Feb-
ruary of the same year when the mean minimum temper-
ature was 9.6°. January of 1940 was exceptionally cold;
in only four other Januaries has the mean minimum tem-
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Figure 12—Means and extremes of temperature at Hutchinson, Kans.

perature been lower than 10°. Only eight winters have
passed without a temperature of zero or lower, and the 4
months of December 1894 through March 1895 and the
same period in 1947-48 were the only winters in which
there were readings of zero or below in all 4 months.

Freezing temperatures do little damage in this county
because the growing season is long and farming practices
are adapted to the climate. Occasionally, in spring, how-
ever, some garden plants or fruit trees may be nipped by
frost. Also, crops that are planted late and that mature
slowly may be damaged by frost early in fall. The prob-
abilities that a damaging freeze will occur by the dates in-
dicated in spring or in fall are given in figure 13(3).

Pruorerratron: The average annual precipitation in
this county is 29.05 inches (see table 10). The amount,
however, varies greatly from year to year. For example,
a total of 46.97 inches was received in 1944, but only 15.40
inches was received in 1952. Also, a total of 37 inches or
more has been received in 10 years, and 21 inches or less
has been received in another 10 years.

The amount of monthly precipitation increases and de-
creases with the rise and fall of the temperature through-
out the year. The lowest average precipitation for any 1
month is 0.73 inch, received in January, and the greatest
is 4.46 inches, received in May. The amount declines
gradually throughout the summer and fall (see table 10).

A more precise picture of the amount of precipitation
received in this county and the time of its occurrence is
given in figure 14. This figure shows the probability, in
percent, of receiving a specified amount of precipitation
each week throughout the year. In the weeks from the
beginning of May to the middle of June (weeks numbered
11 through 16) the probability of receiving any of the
specified totals is the greatest. The probability of receiv-
ing at least 0.02 inch is greatest, almost 90 percent, for the

S S

.
N
N
N

7 /7
TS 77 77

Probability in percent

n

//
//
A
1
d
9%
d

20

W N\ N
. AN N N NI
50 \\\ \\\ \\\ ‘\\\ ‘\\\

| 6 I 16 21 26 3| 5 10 15 20 25 30 §
Oct. Nov, Dec.

Probability in percent
W
n
/°

Figure 13—Probabilities that temperatures of 16°, 20°, 24°, 28°,
or 32° will occur in spring after the indicated dates or in fall
before the indicated dates.
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Figure 14.—Probabilities of receiving at least the indicated amount of precipitation weekly.

for the period

last week in May. The chance of receiving 2 inches is
also greatest for the same week, but the probablhty is only
17 percent. The probability of receiving any of the spe-
cified totals is least in January (4).

Fortunately, in most years precipitation comes when it
is most needed by crops. In this county 21.06 inches, ap-
proximately 72 percent of the annual amount, falls in the
period from April to September. Figure 15 gives the an-

AUG.

Data were taken from McPherson, Kans,,

| SEPT. | OCT. NOV. {  DEC. JAN, | FEB. I

of 1901 to 1956.

nual total as well as the total received during the growing
season from April to September.

Figure 15 also shows when precipitation has been aver-
age, above average, or below average.

The probabilities of receiving a specified amount of
precipitation during the period from April to September
are shown in figure 16. In about half the summers repre-
sented in this figure, from 13.5 to 23.5 inches of rain is
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received. In about 25 percent of the summers, from 10
to 18.5 inches is received, and in another 25 percent, from
23 to 39 inches is received.

Plans for many drainage and construction projects are
based on figures that show the frequency with which var-
ious amounts of rainfall are received in a relatively short
space of time. Table 11 shows the expected frequency
of rainfall of a specified duration for return periods of
1 year, 2 years, 5 years, 10 years, 25 years, 50 years, and
100 years (74). In a 24-hour period, for example, 2.5
inches or more of rainfall may be expected once a year;
5 inches or more, once in 10 years; and 7.4 inches or more,
once in 100 years.

The amount of snowfall varies from year to year, but
the average yearly amount is about 20 inches. Snow is
not much of a problem in this county, and because of the
uncertainty in the time it will occur and in the amount
that will fall, it is not much of an asset. During the period
of record, 10 inches or less of snow has been received in
14 winters and 80 inches or more has been received in 8
winters.

Winps aNDp Storms : The wind blows almost constantly
in this county, but it is not particularly noticeable most
of the time. The average speed of the wind is about 13
miles per hour, but the speed ranges from about 15 miles
per hour in March and April to 12 miles per hour in July
and August. Southerly winds predominate. Only in
February are the prevailing winds from the north. Winds
of extremely high velocity are generally from the north
and occur as shifting currents of air, either in summer
thunderstorms or in prominent cold waves in winter. Ex-

t(reme velocities range from about 50 to 70 miles per hour
15).

The storms that are the most destructive in this county
are hailstorms, severe windstorms, tornadoes, or a com-
bination of these. The frequency of such storms varies,
but hail in some quantity may be expected at any one point
in the county about four times each year. Approximately
50 thunderstorms are reported annually (76). Lightning
often accompanies summer thunderstorms and causes
livestock casualties, damage to property, and interruptions
in electric and telephone service.

General Nature of the Area

This section gives facts about the population of Reno
County and about the industries, transportation and mar-
kets, and agriculture. The figures for population were
taken from reports of the U.S. Bureau of the Census, and
agricultural statistics were taken from annual reports of
the Kansas State Board of Agriculture.

The county had a population of 59,055 in 1960. Hutch-
inson, the county seat, had a population of 37,574 in that
year.

Agriculture is the main source of income in this county,
but a number of industries related to agriculture are lo-
cated in Hutchinson. These include meatpacking plants,
canning and vinegar works, plants where flour and feed
are processed, fertilizer plants, factories where farm ma-
chinery, grain-loading equipment, and paperboard are
manufactured, plants where dairy products are processed,
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Figure 16.—Probabilities of receiving at least the specified amounts of precipitation from April to September. These figures are based
on records kept at Hutchinson, from 1891 to 1961.
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and factories where engines are rebuilt. Other industries
located at Hutchinson are wholesale grocers, book pub-
lishers, a factory where mobile homes are manufactured,
salt mines, and three salt-evaporating plants. The aver-
age annual production of salt in this county is 15,000
carloads.

Hutchinson is the largest primary wheat market in the
world and has storage facilities for grain in excess of 48
million bushels. The flourmills in Hutchinson have a
combined capacity of 5,700 barrels of flour per day. Mar-
kets for farm products are also available 1n Hutchinson,
but some products are marketed in Wichita, in Sedgwick
County. Some of the farm products and manufactured
products are transported to market over Federal Highway
50 and State Highways 96 and 61, which pass through
Hutchinson. Others are transported by using the main or
branch lines of the several railroads that pass through the
city. Futchinson is also served by an airline.

About 90 percent of the farmland in the county has
been farmed for more than 50 years, but only a small
acreage has been farmed as long as 70 years. Wheat,
sorghum, and alfalfa are the main crops, and beef cattle
is the main kind of livestock. Corn was formerly grown
extensively, but the acreage in corn has dropped greatly
since 1939. During the same period, the acreage in grain
sorghum has increased greatly, for this crop is much
better suited to the climate than is corn. About 15,000
acres used for grain crops early in the century is now used
for other purposes. Table 12 gives the harvested acreage
of the principal crops in stated years.

Table 13 shows the number of livestock in the county.
The number of beef cattle, sheep, and hogs has increased
somewhat during the past few years. The number of
milk cows has decreased, although the total amount of
milk produced is higher.

TaBLg 12.—Harvested acreage of the principal crops in
stated years *

Crop 1939 1949 1959

Acres Acres Acres
Wheat oo 343, 000 387, 000 269, 000
Corn . ool 23, 600 5, 500 2, 900
Oab8. e oo 18, 540 10, 890 8, 400
Grain sorghum______.____._____ 12, 700 27, 190 127, 000
Alfalfa. .. __ 18, 840 28, 560 24, 800

1 Statistics from annual reports of the Kansas State Board of
Agriculture.

TaBLE 13.—Number of livestock in the county in stated years

Livestock 1939 1949 1959
Horses and mules_ _ ... _.__ 7, 870 2, 740 1, 460
Milk cows_ oo oo ___ 18,470 13, 000 9, 700
Beef cattle. . ________________ 30, 670 43, 800 58, 300
SheeP oo eeem o 19, 460 8, 700 24,230
Hogs. oo 14, 070 12, 500 16, 900
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Glossary

Aggregate, soil. Many fine particles held in & single mass or
cluster, such as-a clod, erumb, block, or prism.

Alkali soil. Generally, a highly alkaline soil. Specifically, an
alkali soil has so high a degree of alkalinity (pH 85 or
higher) or so high a percentage of exchangeable sodium (15
percent or more 'of the total exchangeable bases), or both,
that the growth of most crop plants is reduced.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Blowout. An area from which soil material has been removed by
wind.

Calcareous soil. A soil containing enough calcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visibly
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when streated with cold, dilute hydrochloric acid.
limy soil)

Chlorosis. The yellowing or blanching of green parts of a plant,
particularly the leaves, that is a condition resulting from the
failure of chlorophyll (the green coloring matter) to develop,
usually because of some deficiency of an essential nutrient.
The color of leaves of chlorotic plants ranges from light green
through yellow to almost white.

Clay. As a soil separate, the mineral soil particless less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent sils. (See also, Texture, soil)

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of a concentration of compounds or of
soil grains cemented ‘together. The composition of some con-
cretions is unlike that of the surrounding soil. Caleium car-
bonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent ; will not hold together in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than pull free from
other material,

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Erosion. The wearing away of the land surface by wind, running
water, and other geological agents.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face that has distinet characteristics produced by soil-forming
processes.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, structure, and other characteristics of the soil profile
and underlying layers, and by the height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are none, very slow, slow, medium, and very
rapid.

Natural drainage. Refers to moisture conditions that existed dur-
ing the development of the soil, as opposed to altered drainage,
which is commonly the result of artificial drainage or irriga-
tion but may be caused by the sudden deepening of channels or
the blocking of drainage outlets. The following terms are
used to express natural drainage: Naxcessively drained, some-
what excessively drained, well drained, moderately well
drained, imperfectly or somewhat poorly drained, poorly
drained, and very poorly drained.

Outwash. Thick deposits of old sediments carried by streams of
melt water in glacial times and deposited beyond the glacial
ice front. {The sediments consist of sand, silt, or clay that has
been sorted to some extent, and they are now generally in up-
land positions.

Parent material. The unconsolidated mass from which the soil
profile develops.

Permeability, soil. The quality of a soil horizon that enables
water or air to move through it. Terms used to describe

(Called also

permeability are very slow, slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

pH value. A numerical means for designating relatively weak
acidity and alkalinity in soils. A pH value of 7.0 indicates
precise neutrality; a higher value, alkalinity; and a lower
value, acidity. (See also, Reaction, soil)

Profile. A vertical section of the soil through all its horizons and
extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH pH
Extremely acid-__. Below 4.5 Neutral ..________.___ 6.6to 7.3
Very strongly acid. 4.5 to 5.0 Mildly alkaline______. T4to07.8
Strongly acid_____ 5.1 to 5.5 Moderately alkaline_. 7.9 to 84
Medium acid______ 5.6 to 6.0 Strongly alkaline_.___.. 8.5 to 9.0
Slightly acid______ 6.1 to6.5 Very strongly alkaline. 9.1 and
higher

Saline-alkali soil. A soil having a combination of a harmful
quantity of salts and either a high degree of alkalinity or a
large amount of exchangeable sodium, or both, so distributed
in the profile that the growth of most crop plants is less than
normal.

Saline soil. A soil that contains soluble salts in an amount large
enough to impair the growth of plants but that does not con-
tain excess exchangeable sodium,

Sand. Individual rock or mineral fragments in soil having a di-
ameter ranging from 0.05 millimeter to 2.0 millimeters, Most
sand grains consist of quartz, but they may be of any mineral
composition. The textural class name of any soil that con-
tains 85 percent or more sand and not more than 10 percent
clay. (See also, Texture, soil)

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil material of the
silt textural class is 80 percent or more silt and less than 12
percent clay. (See also, Texture, soil)

Slickspots. Small areas in a field that are slick when wet because
they contain excess exchangeable sodium, or alkali.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soils includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely
confined to the solum.

Subsoil. Technically, the B horizon ; roughly, the part of the pro-
file below plow depth.

Substratum. Any layer lying beneath the solum, or true soil; the
C or D horizon.

Surface layer. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, about 5 to 8 inches in thickness.
Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, &ilt loam, silt, sandy clay loam, clay loam,
silty clay loam, sundy clay, silty clay, and cley. The sand,
loamy sand, and sandy loam classes may be further divided by

specifying “coarse,” “fine,” or “very fine.”

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.
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This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
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Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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