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HOW TO USE THIS SOIL SURVEY REPORT

HIS SURVEY of Hall County will serve

several groups of readers, particularly
farmers and ranchers who want information to
help them plan the kind of management that
will protect their soils and provide good yields.
The survey describes the soils, shows their loca-
tion on a nmn:f and tells what they will do under

different kinds of management.

Liocating the soils

To find what kind of soils you have on your
farm, first locate your farm on the Index to
Map Sheets at the back of the report. To find
your farm, you need to know the section,
range, and township in which your farm is
located. After finding the location of your
farm, note the number of the rectangle it is
in. Now turn to the map sheet with the cor-
responding number. On this map, locate your
farm by section or part of the section. This
map will show you the symbols used to designate
the soils mapped on.your farm. Use the Soil
TLegend to find the name of your soil or soils.
Then turn to the Guide for Mapping Units near
the back of the report to find the pages where
your soils are described in detail.

Suppose, for example,.an area located on the
map has the symbol Hs. The legend for the
detailed map shows.that this symbol identifies
the soil as Hastings silt loam, 0 to 1 percent
slopes. This soil 1s described in the section,
Soils of Hall County, beginning on the page
%sted for the soil in the Guide for Mapping

nits,

Finding information

Few readers will be interested in all of the
report, for it has special parts for different

roups. The section, Gleneral Nature of the

ounty, which discusses climate, early history,
natural resources, agriculture, and other sub-
jects, will be of interest mainly to those not
familiar with the county. ‘

Farmers and those who work with farmers
will want to learn about the soils in the subsec-
tion, Descriptions of the Soils, and then turn
to the section, Use and Management of Soils.
In this way, they first learn how these soils
can be managed and what yields can be ex-
pected. The soils are grouped by capability
units; that is, groups of soils that need similar
management and that respond to this manage-

lent range con

ment in about the same way. All the soils in
the county are placed in dryland capability
units, but only soils suited to irrigation are
placed in irrigated units. For example, Hast-
ngs silt loam, 0 to 1 percent slopes, was placed
both in dryland capability unit He-1 and in
irrigated capability unit I~1. The manage-
ment of dryland soils and irrigated soils are
discussed in separate subsections. Table 2
tells how much a farmer can expect to harvest
from Hastings silt loam, 0 to 1 percent slopes,
under two levels of management, where the
soil is dry farmed and where it 1s jrvigated.
Ranchers will find helpful the subsection,
Use and Management of Range Land. In
table 3, soils are grouped in range sites and
the dominant grasses that grow under excel-
girtions are listed. A range site

is o management group of soils used for range.
Soil scientists and others interested in the
8oz'entz'{l£o aspect o

soils will find information
about

ow the. soils were formed and how the
are classified in the section, Genesis, Classifi-
cation, and Morphology of Soils.

Students, teachers, and other users can learn
about the soils and their management in vari-
ous parts of this report, depending on their
particular interests. Those interested in gen-
eral soil areas will want to read the section,
General Soil Map. This section tells about the

rincipal kinds of soils and where they are

ound.

At the back of this report is a Guide for
Mapping Units that will guide you to prac-
tically everything in this report that is writ-
ten about each soil. In this guide the map
symbols for the soils of the county are in
alphabetic order. Listed for each soil are the
page numbers of its soil description and the
discussions of its capability unit or units,
range site, and woodland site.

* % & ® ¥

This soil survey was made as a part of the
technical assistance furnished by the Soil Con-
servation Service to the Hall County Soil Con-
servation District. Help in farm planning can
be obtained from members of the SCS in the
district, the county agricultural agent, or the
staff of the State Agricultural %X}geriment
Station. Fieldwork for this survey was com-
pleted in 1957. TUnless otherwise stated, the
statements in this report refer to the condi-
tions in the county at that time.

U.8. GOVERRMENT PRINTING OFFICE: 1961

For sale by the Superintendent of Documents, U.8. Government Printing Office, Washington 26.' D.C.



Contents

Page Page
General soil map_ e ._ 1  Genesis, classification, and ‘morphology of soils___._.______ 100
Silty uplands: Kenesaw-Holdrege association.._...._._. 1 Factors of soil formation. .. .. _________.. 100
Loamy and clayey uplands: Hastings-Butler association_ 2 Parent materials_ . oo 100
Sandy uplands: Valentine-Thurman association__.._..._ 2 Clmate_ . e e ciccicecan 100
Deep silty terraces: Hord-Hall association__ ... _____. 3 Vegetation and living organisms_ ... _______________._ 102
Claypan terraces: Wood River association__...__._____. 3 M - o e e e mime——em 102
Sandy terraces: Ortello-Thurman association. . _____._.__ 3 Relief and drainage. - - - oo eooo .. 102
Imperfectly drained sandy terraces: Ovina-Elsmere asso- Classification of soilS_ . oo 102
G ON o e cecceaeas 4 Great soil groups in Hall County_ . ..o ________ 103
Shallow and moderately deep terraces: O’Neill-Meadin Chernozem soils_ ... _________ e mmm e m 103
association. .. ___.__.______ o 4 Humie Gley soils. . - . oo il 103
Saline-Alkali terraces: Exline-Wood River-Silver Creek Planosols. _ - . e 103
association_ . .. 5 Solodized Solonetz soils. o .o .___ 103
Deep and moderately deep bottom lands: Wann-Leshara- Alluvial soils__ L .. 103
Cass association_ L 5 Regosols oo i 103
Very sandy and shallow bottom lands: Platte-Sarpy Soil series, including descriptions of profiles._______ e 103
association. . oo 6 Barney series. . e ccaio-- 105
Soils of Hall County___._________ L _____. 6 Butler series__ ... 105
General nature of the soils______________________._._.. 6 Cass SeTIeS . L e mceemececeeeees 105
How soils are mapped and described- . _______________ 7 Colby Series o o ieceaeo 105
Descriptions of the soils. _ ... ________._ 8 Elsmere series o e 106
Use and management of soils__ .. ______ .. _____.______ 30 Fxline Series o e e e e 106
Capabiliby groups. .. 30 Fillmore Series. oo . o e 106
Management of dry-farmed soils by capability units____. .. 32 Hall series_ . . e 107
General management of irrigated soils._________________ 38 Hastings series_ - o o i i ca e 107
Conservation irrigation. . . oo eaoa. 38 Hobbs series. . o ieiaoo- 107
Trrigation methods_ .. 39 Holdrege series_ . - e 108
Planning irrigation on your farm._ .. _____________ 39 Hord series .. . .o o oo 108
Soil problems on irrigated soils___ . _________ 40 Kenesaw series_ - - oot 108
Soil depth and texture_ . _______ 40 TLamoure series_ _ - i 109
Topography e 40 Leshara series. o ce oo ceac e oo 109
Soil fertility oo e iimeaaaa 40 Loup SerIeS. oo oo e 109
SDrainage . - o e 41 Meadin series._ - - oo cimmeeeeme—as 109
Erosion control. .o aaoas 41 O'Neill Series .o meammc o oo oo cccccceemee oo 110
Salinity and alkalinity_ - _.o... 41 Ortello Series oo e oo e ceeeeeme 110
Management of irrigated soils by capability units_...____ 41 Ovina Series e dcmmeememas 110
Tstimated yields_ - - .o 50 Platte Series o oo e c oo 111
Use and management of range land___ ... _______ 54 SArPY SETIeS . o oo o m o oo oo e 111
Range sites_ - oo 54 Scott Series. .. o ciecceeeo 111
Wetland . - ool eeaeaooo 54 Silver Creek Series. - oo oo cciiiiceoaan 111
Subirrigated. .o eeal 54 Thurman Series. o ccmecemcm——n 112
Overflow._ . e 54 Valentine series. ..o cococcaoooooooooo ———m - 112
Saline lowland._ . aeaaa. 54 Volin series . - o oo e 112
Sands._ .o 54 WaNn SerieS . oo oo oo e iemeeeeemen 113
Sandy i 54 ‘Wood River series._ - ..o 113
Silty_.- ... e e e e e ———— 54 Mechanical and chemical analyses_________ ... . _______ 113
Shallow . e 55 Field and laboratory methods__ - .. oo ... 113
Range plants_ . 55 Soil profiles of soils analyzed. .- o...__ 116
Degree of US€. oo oo 55 Cass 10AM _ e e 117
Response of plants to grazing. . ________.._._. 56 Exline silt loam._ .. 117
Range condition_____ . 56 Hord silt loam_ i eamaa- 118
Forage produetion__ . __ ... 56 Leshara silt loam__ oo 118
Seeding native grasses. oo aoas 56 O’Neill loam_ i 119
Range management__.___ ... 57 Ortello fine sandy loam. .. omooe . 119
Use and management of woodlands.. - ... _____________ 58 Wann loam_ . . oo 119
Tree planting .. e 58 ‘Wood River silt loam_________ . ___________..___.__ 119
Planting sites and suitable species__________ ... ... 58 General nature of the county________._.__ rmm e 120
Maintenance of tree plantings_ . .. ... 58 Physiography, relief, and drainage_ - ________..___ 120
Windbreaks_ . oo o__ 58 Clmate e o e e 120
Protection of farm buildings and livestock. . __._.____ 58 Natural reSOUrees . o o o e oo 121
Proteetion of fields . aaeaaaao 58 WaLer - - o e e oo e 121
Ensgineering uses of solils ______________________________ gé Grasslands 124
oil science terminology - - - oo LT TTTTTTTTTTTTmToTEmamm o ame e
Soil test data and engineering soil classifications_______ 62 Native woodlands. .o oo oo 124
SOiL 68t ABEA - oo oo oo 62 Sand and gravel oo 124
Engineering classification systems.__________.___.___ 66 Irrigation_ ... R LR EEEE T TR e e P 124
Geology of the eounty ... __ . . _______________.___ 67 Early history and population____._____________________ 125
Soil engineering data and interpretations________...___ 67 Transportation and markets. .. - .. _________ 127



II

General nature of the county—Continued

| YaLT:1 7 U
Community facilities and recreation_.______..___
Rural fuel and lighting_____ ... ____.___.__
Agriculture. ..o
PO e e e e e e e e e
Use of fertilizer. . eeano
Livestock and livestock produets. ... _._-
Land Uuse. - e e o d e e e eecc e

Series 1957, No. 12

CONTENTS

Page

127
127
127
128
128
129
129
129

Page
Agriculture—Continued
Types and sizes of farms______ . _ .. ______.____. 130
Farm tenure and labor__ ___________________. memmem 130
References___ . o mcdeaaeaa 130
Glossary_ e cmemmmmmmmmeceeo= 131
Literature cited______ e 132
Summary of the important characteristics of the soils in
Hall County, Nebr._ _ _ . e 134
Guide for mapping units________________ ... 140

Issued January 1962



SOIL SURVEY OF HALL COUNTY, NEBRASKA

By DONALD A. YOST, in charge, HARRY E. PADEN, FRANCISCO MATANZO, FREDERICK L. BEAN, HAL L. HILL, and ROBERT
S. POLLOCK, soil scientists, Soil Conservation Service

United States Department of Agriculture in Cocperation with University of Nebraska Conservation and Survey Division

ALL COUNTY, located in south-central Nebraska
(fig. 1), has aland area of 540 square miles, or 345,000
acres. It extends 24 miles from north to south and 23
miles from east to west. Grand Island, the county seat
and largest town, is in the northeastern part of the county.
Physiographically, the county consists of the valley of the
Platte River, loessal uplands, and sandhills. The sub-
humid, continental climate has wide seasonal and day-
to-day variations; it is very cold in winter and very hot
in summer. About two-thirds of the land in the county
is cropland, almost one-fourth is in grass, and a small part
is woodland. Since 1945, irrigation has become in-
creasingly important. Corn is the principal crop, but
there are also large acreages in wheat, alfalfa, and oats.
Sorghum, soybeans, sugar beets, and hay are planted in
smaller acreages. Sweetclover, tame grasses, rye, and
vetch are grown for forage and as soil building crops.
Cattle are raised for beef and for their dairy products.
A few farms sell milk to large local dairies. In recent
years the production of turkeys for sale has grown in the
area around Grand Island.

State Agricultural i Station at Lincoln

NOKTH FLATTE

128 _mies

GRAND 13LANDZS

’?’7 “_/I-

Figure 1.—Location of Hall County in Nebraska.

General Soil Map

A general soil map that has been made from the data
on the detailed soil map is at the back of this report.
This general map shows 11 general soil areas, or soil
associations, each identified by a different color and
number.

A soil association consists of different soils that occur
together in a fairly uniform pattern. Within an asso-

ciation, the pattern may be intricate or simple and the
soils do not necessarily occur in equal proportions. But
the soils in an association tend to be located in the same
kind of topographic positions. : :
The general soil map and the discussion of the soil
associations are intended only as a general guide to the
characteristics or relative physical capabilities of the
soils in different parts of the county. These parts of
the report can be used in community or county plan-
ning or for other general or overall use. They cannot
be used as a basis for planning management of-farms
or fields because they are too general for these uses. To
learn about the soils and agriculture of a specific farm
or ranch, use the detailed so1l map and soil descriptions.

Silty Uplands: Kenesaw-Holdrege

Association

This association consists of deep, silty soils that de-
veloped. on uplands in ‘loess. Loess in Hall County is a
yellowish, silty, windblown material. The soils in this
association are level to steep and in.places are hum-
mocky. They occur in two general areas—one west and
southwest of Cairo and the other extending in a band
northeast and southwest of Doniphan. The total area
of this -association is 37,160 acres, or. 11 percent of .the
county. ' :

These soils are well drained and are moderately. to
rapidly permeable. Their surface soils are medium' acid
to neutral, and their subsoils and substrata are slightly
acid to slightly alkaline. _

The Kenesaw soils have a light-colored, thin to mod-
erately ‘thick, silt loam surface soil. These soils are
young and have had little or no structural development
in the subsoil.~ At depths of 10 to 36 inches is a cal-
careous silt loam parent material. Kenesaw soils make
up 53 percent of this association. :

The Holdrege soils have a thick, dark, silt loam sur-
face soil over a subsoil of brownish silt loam or light
silty clay loam. Their substrata are undeveloped, pale-
yellow, wind-deposited silt (Peorian loess). These soils
occupy about 37 percent of this association.

Smaller. acreages of several other soils occur in the
Kenesaw-Holdrege association. Colby soils make up
about 6 percent of this association and Hobbs soils about
4 percent. The Hobbs soils occur in the widest upland
draws. They have a dark-colored silty profile that de-

1
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veloped from soil material washed down from the hills.

Most of this association is cultivated. The soils re-
spond well to irrigation. The Holdrege soils are some of
the best agricultural soils of the county. Most of the
steep slopes of the Kenesaw soils are in permanent pas-
ture. Grain, which is sold, is grown on most farms, and
a few cows, hogs, and chickens are raised for home use.
Some farmers fatten cattle in small feed lots. Prac-
tically all farms have access to gravel roads.

Loamy and Clayey Uplands: Hastings-

Butler Association

This soil association is on uplands and consists of soils
with moderately heavy to heavy subsoils that developed
in Peorian loess. Most areas of these soils are nearly
level, but next to drains some areas are gently sloping
(3 to T percent) where erosion is moderate to severe.
This association is in the southeastern part of the county.
It has a total area of 23,960 acres and makes up 7 per-
cent of the county.

The main soils in this association have a surface soil
of dark, friable, weak, granular silt loam that is 6 to 14
inches thick. Slightly 1iighter colored than the surface
soil, their subsoils are firm to very firm when moist and
range from silty clay loam to clay. They are 16 to 30
inches thick. The parent material is pale-yellow loess of
silt loam texture. ‘

These soils are moderately slow to slow in perme-
ability. Their surface soils are slightly acid to medium
acid, and their subsoils are slightly acid to neutral. The
substrata are slightly alkaline and contain moderate
amounts of free lime.

The Hastings soils have dark-colored silt loam surface
soils that are 6 to 14 inches thick. Their subsoils are
firm, grayish-brown or yellowish-brown silty clay loam
with subangular blocky structure. These soils occupy
about 65 percent of this association.

The surface soils of the Butler soils are similar to
those of the Hastings soils except that they have slightly
gray subsurface layers. Butler soils have subsoils of a
very firm, dark grayish-brown, prismatic silty clay or
clay (claypan). These soils occupy about 26 percent of
the association,

Some areas of Scott and Fillmore soils are also in this
association. The Scott soils occupy the lowest depres-
sions, where water stands much of the year. Fillmore
soils are also in depressions but are slightly higher than
Scott soils and, when in native pasture, support a bet-
ter growth of grasses. The Scott soils have thinner
surface soils than the Fillmore soils, but the subsoils of
the soils in- both series are heavy clay. The Scott soils
make up . about 1 percent of this association and the
Fillmore soils about 4 percent. In the remaining 4 per-
cent of the association are the Hobbs soils, which occur
in upland draws.that are occasionally flooded after
rains. TFigure 2 shows the relationship of the soils in
the Hastings-Butler association as they occur in the
southeastern part of the county.

Most of this association is cultivated, and yields of all
crops commonly grown in the area are good. The crops
respond well to irrigation. The farms are mainly of the
cash-grain type although most farmers raise a few cows,

hogs, and chickens for home use. Good gravel roads are
on most all section lines.

Sandy Uplands: Valentine-Thurman

Association

This association consists of soils that developed on up-
lands from sandy materials deposited by wind. In some
places, the sandy materials are underlain with loess. The
sandhills of Hall County are in this association. This
association is in two general areas. The larger area is a
band along the northwestern and north-central part of
the county. The smaller area is along the south break
to the valley of the Platte River. This association has
a total area of 33,920 acres and makes up about 10 per-
cent of the county.

Most of the soils in this association have surface soils
and subsoils of sandy loam, loamy sand, or fine sand.
The subsoil normally is lighter colored than the surface
soils. The substrata are variable in texture. These
soils are slightly acid to medium acid. Because they are
sandy, they absorb water readily.

The main soils in this association are in the Valentine,
Thurman, and Ortello series. "The Valentine soils make
up about 65 percent of this association. These soils are
rolling and undulating. They have thin surface soils
of loose, gray, fine sand that overlie loose, pale-brown
subsoils. The Thurman soils are nearly level to undu-
lating. They have surface soils of dark sandy loam or
loamy sand that are 5 to 12 inches thick and subsoils of
light brownish-gray loamy sand. The substrata commonly
are stratified sandy loam, loamy sand, and fine sand.
Thurman soils occupy about 25 percent of this association.

The Ortello soils have 20 to 36 inches of fine sandy
loam over buried, medium to moderately fine textured
layers. They make up about 10 percent of the associa-
tion. Ortello soils are the best soils for farming in this
association. They produce good yields under both dry-
land and irrigated management. The largest arveas occur
northeast and southwest of Doniphan.

About 80 percent of this association is in permanent
pasture. The Valentine soils are too sandy, unstable,
and droughty for successful cultivation. Some areas of
Thurman soils are cultivated and produce fair to poor

Figure 2.—Topography, soils, and parent materials in the south-
eastern part of Hall County.
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crops. Fair to good stands of native grasses are grown
on this land. The sandhills can produce an abundance
of good forage. Large herds of beef cattle are pastured
on these areas, especially in the northern part of the
county. Some grazing is available throughout the year.
Average farms and ranches are considerably larger than
anywhere else in the county. Farmsteads are fewer.
Some gravel roads are available, but many section lines
are only trails and are not used for travel.

Hord-Hall Association

This association consists of deep soils on stream ter-
races. These soils have dark, medium-textured surface
soils and silty to moderately heavy subsoils. The soils
develo;f)ed in loess on high terrace levels and in a mix-
ture of alluvium and loess on the lower terrace levels.
Most of these soils are nearly level. The largest areas
are on terraces of the Platte River Valley. They are
also on side slopes along drains and on low ridges where
erosion is moderate to severe. This association has a
total area of about 54,750 acres and makes up 16 per-
cent of the total area of the county.

The surface soils range from 6 to 16 inches in thick-
ness. The substrata materials are loess, sand, or mixed
sand and gravel. The surface soils are slightly acid to
medium acid, the subsoils are slightly acid, the substrata
are neutral to slightly alkaline. All soils of this asso-
ciation are well drained.

The principal soils in this association are Hord and
Hall soils. The Hall soils have dark, silt loam surface
soils over moderately heavy, subangular blocky subsoils.
They occupy about 11 percent of this association. Hord
soils are similar to Hall soils, but have medium-tex-
tured or loamy subsoils. Included with the Hord soils
are numerous areas with subsoils and substrata of loam
and sand. Hord soils occupy about 84 percent of this
association.

Included in this association are a few areas of the
depressional Scott and Fillmore soils which make up 1
percent of the association. Broken land makes up 8 per-
cent. It occurs along stream banks and terrace edges.
Hobbs soils occupy about 1 percent of the association.
They have deep, dark, silty profiles and are on colluvial-
alluvial slopes at the base of loessal uplands.

Soils of the Hord-Hall association are among the best
agricultural soils of the county. They have medium in-
ternal drainage and sufficient depth to store a good sup-
ply of moisture. The soils respond well to irrigation in
most places with little land leveling. They are high in
natural fertility. Nearly all the soils are cultivated.

Most farms are of the cash-grain type. Some dairy
and general livestock farms are in this association north
of Grand Island. A few farmers fatten cattle in small
feed lots. Good gravel or hard surface roads are on all
section lines.

Deep Silty Terraces:

Claypan Terraces: Wood River Association

The soils in this association occur on the terraces in
the valley of the Platte River. The soils generally de-
veloped on nearly flat areas of less than 1 percent slope
but are also on areas that slope to drains where erosion

is moderate to severe. They are mainly in the west-
central part of the county. This association occupies
41,845 acres, or about 12 percent of the county.

The soils in the Wood River association have thick,
dark surface soils and grayish-brown to very dark
grayish-brown claypan subsoils. The parent materials
are loess on loess-covered high terraces, a mixture of
loess and alluvium, or alluvium on the lower terrace
levels. Mixed sand and gravel occur at depths of 4 to
10 feet on the lower terraces.

All soils of this association have very slow internal
drainage because of the fine-textured, claypan subsoil.
The surface soils are slightly acid to medium acid, and
the subsoils are neutral to slightly alkaline. Free car-
bonates normally are in the lower subsoils at depths of
214 to 4 feet.

The soils of the Wood River series make up 94 per-
cent of this association. These soils have surface soils
of dark-colored silt loam, 12 to 16 inches thick, over
subsoils of dark grayish-brown, prismatic. and blocky
silty clay or clay. Where Wood River soils occur on
the higher terrace levels, the subsoils have certain alkali
characteristics and may have a saline layer in the lower
part. Crop growth is not affected unless the saline layer
1s exposed. A few areas of the depressional Scott and
Fillmore soils occupy 2 percent of this association. Hall
soils occupy about 8 percent of the area and Broken land,
silty eroded terrace breaks, the remaining 1 percent.

Nearly all areas of the Wood River association are
cultivated. Under dryland farming, crop yields are
relatively poor compared to yields on soils that have a
more friable subsoil. This is partly because the clay-
pan impairs the penetration of roots. Effective storage
of water is limited mainly to the upper 12 or 14 inches
of soil. Under irrigation, however, the- claypan is kept
moist and the roots of many crops can grow into this
layer. At the same time, the top 14 inches are moist and
supply the crop with sufficient water. The effect of the
pan layer in limiting water movement and root pene-
tration is thus greatly reduced on irrigated crops.

As many irrigation wells are concentrated in this area
as anywhere else in Hall County. Crop response to irri-
gation is excellent, and some of the best yields are ob-
tained on these soils. Nearly all farms are the cash-
grain type. Most farmers keep a few cows, hogs, and
chickens for home use. Nearly every section line has a
good gravel or hard surface road.

Sandy Terraces: Ortello-Thurman

Association

This association consists of deep sandy soils on ter-
races that are not affected by excess water and a unit
that is made up of both deep and moderately deep soils
on terraces. Most of these soils are nearly level and
hummocky. They occur mainly in the northeastern and
central parts of the county. The association covers
29,075 acres, or about 9 percent of the county.

The parent materials from which the soils formed are
wind-deposited or wind-sorted sandy material, silty allu-
vium or loess beneath an overblow of sandy material,
and a mixture of loess and alluvium.
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Soils of the Ortello-Thurman association vary from
well drained to excessively drained. Permeability ranges
from moderately rapid to very rapid. Because the sandy
surface soil absorbs most of the rainfall, there is very
little runoff except on the steeper slopes. IErosion is
slight except on a few of the hummocky areas where it is
moderate or severe.

In this association are Ortello and Thurman soils, the
Hord-O’Neill complex, and the Hall-O’Neill complex.
Thurman soils have dark, sandy loam or loamy sand
surface soils, 6 to 14 inches thick. Their subsoils are
lighter colored loamy fine sand. These soils may grade
into loamy sand or fine sand at depths of 3 to 5 feet. A
loamy substratum phase is mapped where these soils are
underlain by a silty or clayey layer below 5 feet. Thur-
man soils occupy about 33 percent of this association.
Ortello soils are less sandy than Thurman soils. They
have surface soils of dark loam- and fine sandy loam and
subsoils of lighter colored fine sandy loam. A loamy
substratum phase of the Ortello soils is also included
with this association. Ortello soils occupy about 57 per-
cent of this association.

Soils of the Hall-O’Neill and the Hord-O’Neill com-
plexes are in a general area just west of Grand Island.
About 65 percent of the area in these complexes consists
of deep soils that have loamy to sandy surface soils
and upper subsoils. At depths of 24 to 30 inches, a dense
clay loam layer occurs. This layer lies abruptly on a
sand and gravel substratum. About 25 percent of the
area in the complexes has loamy surface soils and clay
loam subsoils that have a combined thickness of 20 to 36
inches and overlie mixed sand and gravel. The remain-
ing 10 percent of the area in these complexes is made up
of shallow soils, 10 to 20 inches thick over mixed sand
and gravel. The soils in these complexes occupy about
7 percent of this association. .

A few areas of Valentine, Thurman, and O’Neill soils
are scattered throughout this association. These soils
make up the remaining 3 percent of the association.

Soils of this association are somewhat droughty un-
der dryland farming. Many areas of Thurman soils are
still in native grass. The Ortello soils and other soils
in the association are good soils and well suited to
rrigation.

This is an area of cash-grain farms. Hogs, cattle, and
chickens are raised primarily for home use. A few farm-
ers have small feed lots where they fatten beef cattle and
hogs for market. Practically all farms have access to
gravel or hard surface roads.

Imperfectly Drained Sandy Terraces:
Ovina-Elsmere Association

This association consists of soils on stream terraces in
the valley of the Platte River. These soils are nearly
level to hummocky. They occur in the north-central
and northeastern parts of the county. There are 9,000
acres in this association, which is 2 percent of the county.

These soils have sandy loam or loamy sand surface
soils. The subsoils and substrata range from clay loam
to loamy sand. Permeability is rapid or very rapid and
surface runoff is slow. These are imperfectly drained
soils, and they have a high ground-water level or a perched

water table. The relationship of the imperfectly drained
sandy terraces to the sandy uplands and the saline-alkali
terraces is shown in figure 3.

The soils in this association are commonly mottled.
The colors are generally dull browns and grays, indi-
catin%?slow internal drainage or a fluctuating water ta-
ble. Free lime is at various depths, and the surface soils
and subsoils are slightly acid to slightly alkaline.

The Ovina soils have sandy loam profiles, 36 to 60
inches thick. Some areas have heavy substrata. These
soils occupy about 65 percent of this association. The

"Elsmere soils have very sandy (loamy sand) profiles,

36 to 60 inches thick, both with and without heavy
substrata. They occupy about 35 percent of this asso-
ciation.

Most soils in this association are cultivated, but many
areas adjacent to the sandhills are in native pasture.
During wet years, these soils often cannot be cultivated
for several days after rains because they are in low po-
sitions and have slow internal drainage. Seedbed prep-
aration is often delayed because the soils are wet. Nor-
mally, crop yields are not so high as on the better drained
soils, but during dry seasons, the crops benefit from the
water table. A small part of these soils is irrigated.
Irrigation has not developed so rapidly as in other parts
of the county.

The farms in this association are primarily cash-grain
farms, but considerable livestock is raised in feed lots on
the larger pasture areas. The livestock is mainly beef
cattle. Good gravel roads are available to all farms.

Shallow and Moderately Deep Terraces:
O’Neill-Meadin Association

This association occurs as a band of soils 14 to 2 miles
wide along the southern edge of the terraces where they
break to the bottom lands in the Platte Valley. These
soils are nearly level except for the actual break to the
bottom lands that has slopes of 3 to 50 percent. The
largest area contains much of the City of Grand Island
and the Grand Island Airport area. Also in this asso-
ciation is that area of the county locally known as Pov-

Figure 3.—~O0Ovina-Elsmere association in the north-central part of
Hall County.
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erty Ridge. A total of 13,375 acres, or 4 percent of the
county, is in this association.

These soils are 10 to 86 inches thick over mixed sand
and gravel. They have loam or sandy loam surface
soils. They are noncalcareous throughout their profiles
and are slightly acid to medium aci%. The percentage
of gravel in the substrata varies considerably from' place
to place.

O’Neill soils have thick, dark loam and sandy loam
surface soils. Their subsoils are mostly sandy loam.
They are 20 to 36 inches thick over mixed sand and
gravel. These soils make up about 92 percent of this
association.

Meadin soils have only 10 to 20 inches of soil material
over mixed sand and gravel. In most areas their sur-
face soils are sandy loam, but there are a few areas of
loam. Meadin soils occupy about 8 percent of this
association.

Most of the acreage in this association is used to pro-
duce crops. Crops grown on these soils respond well to
irrigation. Some areas of Meadin soils are in perma-
nent pasture. Under dryland farming, the soils are
droughty and crop yields are poor. Most farms are of
the cash-grain type. Some cattle, hogs, and chickens
are raised for home use on most farms. Practically all
section lines have a good gravel road.

Saline-Alkali Terraces:
Exline-Wood River-Silver Creek Association

This association consists of soils on stream terraces.
These soils have a moderately and strongly saline-alkali
layer or a calcareous clayey subsoil. A high water table
has influenced their development. Their parent materials
consist of loess on the high terrace levels and of allu-
vium or mixed alluvium and loess on the lower terrace
levels. Some of the alkali areas have a 2- to 12-inch
layer of wind-deposited sandy material on the surface.
These soils occur 1n broad flats or basins that are slightly
Jower than the surrounding soils. They are mainly in
the northeastern and north-central parts of the county.
About 16,050 acres, or 4 percent of the county, is in this
association.

These soils have surface soils of friable silt loam or
fine sandy loam that range from 0 to 14 inches in thick-
ness. The surface soils are light gray to dark gray and
have crumb or weak granular structure. The well-
developed, columnar, and blocky upper subsoils were
formed in clay loam to clay materials. The lower sub-
soils are moderately fine or fine-textured and may con-
tain large amounts of free lime carbonate. Buried soils
are common.

Included in this association are the Exline and Silver
Creek soils, the Wood River-Exline silt loams, and the
Exline-Wood River silt loams. Areas of the Exline-
Wood River silt loams are moderately to strongly af-
fected by saline and alkali. The strongly affected areas
have-thin silt loam or sandy loam surface soils and
strong,. columnar, claypan subsoils. The areas occur as
slight depressions, commonly called buffalo wallows, in
native pastures and as light-colored, cloddy, alkali spots
in cultivated fields. These spots are 15 to 100 feet apart
in the strongly saline areas and 50 to 400 feet apart in

the moderately saline areas. In some of the alkali spots,
the original surface soils have been blown away and the
subsoils are exposed.

Wood River-Exline silt loams have silt loam surface
soils everywhere. Alkali spots are common but are not
especially close together. The soils between the spots
have 10 to 18 inches of dark-colored silt loam over clay-
pan subsoils and resemble the soils of the Wood River
series. Small areas of Hall and Hord soils occur within
larger areas of Wood River-Exline silt loams.

The Silver Creek soils have dark, thick, friable silty
surface soils over fine-textured clayey subsoils that con-
tain large amounts of free lime. Although the Silver
Creek soils are not saline-alkali, they occur in close asso-
ciation with the Exline and Wood River soils and, there-
fore, are included in this association.

The Exline-Wood River silt loams that are strongly
affected by saline and alkali make up 56 percent of this
association; the moderately affected areas of the Wood
River-Exline silt loams make up 40 percent; and Silver
Creek soils make up the remaining 4 percent.

These soils are not so productive as the better drained
soils on terraces. About 25 percent of the area is in
native pasture and is fair for this purpose. Some areas
are mowed for hay. Alfalfa, sorghum, and wheat do
better than other cultivated crops. The alkali spots are
difficult to cultivate. They dry out last after rains, have
a cloddy surface when dry, and their heavy, sticky sub-
soils are hard to plow. But these soils can be improved
by lowering the water table. The resuits of some irri-
gation developments indicate that this is possible and
pr.(iﬁtable. Land leveling and drainage improve these
soils.

There are few farmsteads in this association; the soils
are in relatively low areas where crop productivity is
limited. The farms are the cash-grain or general type.
Some livestock is raised on nearly all farms. Good
gravel or hard-surfaced roads are available throughout
the area.

Deep and Moderately Deep Bottom Lands:
Wann-Leshara-Cass Association

This association consists of all soils on bottom Jands
that are thicker than 20 inches over sand and gravel
except those with loamy sand or sand profiles. The areas
are nearly level with few drains. A small amount of
hummocks are included. This association occurs on the
bottom lands in the valleys of the Platte and South Loup
Rivers. It covers 48450 acres, or about 15 percent of
the county.

The soils in this association have naturally well drained
and imperfectly drained profiles and profiles in which
the natural drainage has been changed or altered. The
textures of the surface soils range from moderately fine
to moderately coarse. The textures of the subsoils range
from fine to moderately coarse.

The Cass soils are well drained. They have loam or
sandy loam surface soils and sandy loam subsoils. These
soils are at least 20 inches thick over mixed sand and
gravel. They make up 15 percent of the association.
Wann soils are similar to the Cass soils but developed
under somewhat poor or imperfect natural drainage.
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They have a higher ground-water level than Cass soils.
Wann soils make up 43 percent of the association. Les-
hara soils are deep, silty soils that developed under some-
what poor drainage and are calcareous at the surface.
They occupy 21 percent of the association.

The Volin soils are well-drained, noncalcareous, deep,
silty soils. They make up 8 percent of the association.
Lamoure soils are deep, calcareous soils that have silt
loam surface soils and fine-textured subsoils. They oc-
cupy 18 percent of the association. A few areas of Sarpy
loamy fine sand are included in this association.

Most of this area is in crops. Many fields are irri-
gated. Because they benefit from the moderately high
ground-water level, the imperfectly drained soils com-
monly produce more than the soils on terraces and up-
lands during periods of drought. Corn, sorghum, wheat,
and alfalfa are the main crops.

Most farms raise a few cows, hogs, and chickens for
home use. Good gravel roads are available to most
farmers. On islands of the Platte River, the roads are
usually trails and do not follow section lines.

Very Sandy and Shallow Bottom Lands:
Platte-Sarpy Association

This association consists of soils formed from recent
alluvium and wind-deposited sands. Most areas are
abandoned channels in the lowest elevations in the
county; the association is crossed by many drains that
range from 5 to 30 feet in width and 1 to 6 feet in depth.
The soils in this association are on the bottom lands
along the Platte River. This association consists of
28,940 acres, or 8 percent of the county.

Platte soils are shallow and very shallow, 6 to 20 inches
thick over coarse sand or mixed sand and gravel. Their
surface soils range from silty clay loam to sandy loam.
The Platte complex includes soils of both the Platte and
Wann series. Most of the Wann soils in this complex
are moderately thick over gravel. Soils of the Platte-
Sarpy complex are also in this association. The Platte
soils mapped separately, Platte-Wann complex, and
Platte-Sarpy complex make up about 80 percent of this
association,

The Sarpy soils are on many discontinuous sand ridges,
3 to 10 feet high. They are excessively drained and
occupy about 8 percent of the association.

A few small areas of other soils are also in this asso-
ciation. Barney soils are poorly drained and consist of
10 to 20 inches of loam and sandy loam over a sub-
stratum of mixed sand and gravel. They make up 5
percent of the association. Barney soils have a higher
water table than any other soil in the Platte Valley.
Riverwash, which ‘occupies 6 percent of the association,
consists of sand bars and some small sand islands along
the Platte River. Loup soils occur in the valley of the
South Loup River. They have a high water table
throughout the year. Their surface soils and subsoils
are silty clay loam to sandy loam. Their substrata
are fine sand and medium sand. Loup soils occupy less
than 1 percent of this association.

The largest acreage in this association is in perma-
nent pasture. Many areas are mown for native hay and
are normally excellent for this purpose. A few of the

more level areas are cultivated. Most of the acreage in
this association, however, is either too shallow, too sandy,
or too wet for successful cultivation. The channeled
areas are difficult to cross with farm machinery. Many
trees occur, mainly along the river channels. But some
fields containing soils of the Platte-Wann complex have
been leveled and produce fair to good yields under irri-
gation. Corn and sorghum are the most commonly
Zrown crops.

Very few farmsteads are in this association. Gravel
roads are common but are not available to all areas. Some
of the islands are inaccessible by ordinary means of travel,
because the channels of the Platte River break up the
network of roads. The road system is adequate for the
type of agriculture sustained.

Soils of Hall County

In this section, first the general nature of the soils in
the county is discussed. Then, the mapping of soils is
described and some technical terms are explained.
Finally, the soil series in the county and each soil in
the series are described.

General Nature of the Soils

Practically all the soils in Hall County have formed
under grass vegetation. Their parent materials are loess,
a silty wind-blown deposit; alluvium, or a water-trans-
ported deposit; mixtures of loess and alluvium; and
eolian, or wind-deposited, sands. The soils vary widely
in texture, color, consistence, and content of organic mat-
ter. Practically all the soils have surface horizons of
medium texture or coarser. The only soils with clayey
surface horizons are on bottom lands or in local areas
where erosion has removed the original surface soils.
The texture of the subsoil ranges from clay to mixed
sand and gravel. Buried soils are common in some areas.

A large part of the soils on bottom lands and many of
the imperfectly drained soils on terraces are calcareous
at the surface. In most soils on silty terraces and up-
lands, free lime is present in the substrata. In the young
loessal soils, lime may be present at depths of 10 to 20
inches. The sandy soils on uplands are noncalcareous.
The surface layers of most soils on terraces and uplands
are slightly acid to medium acid, and the subsoil layers
are slightly acid to neutral. Normally, acidity decreases
as depth in the profile increases.

Poorly drained and very poorly drained soils make up
about 8 percent of the county, imperfectly drained soils
38 percent, well-drained soils 85 percent, somewhat ex-
cessively drained soils 17 percent, and excessively drained
soils 7 percent.

Texture, slope, depth, and natural drainage of the soils
largely determine how the soils are used. Deep, medium-
textured, well-drained soils are generally the most pro-
ductive. If soils are irrigated, however, those having a
claypan do almost as well as the deep, well-drained soils.
The moderately sandy and moderately deep soils are
droughty under dryland management, but their response
to irrigation is excellent. Practically all of the poorly
drained soils and a large part of the imperfectly drained
soils are used for pasture. Under dryland management,
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the imperfectly drained soils generally yield more than
the well-drained soils. This is because the crops on the

imperfectly drained soils benefit from the high water

table. The excessively drained soils on sandhills are too
droughty and unstable for successful cultivation; they
are used almost entirely for pasture.

How Soils are Mapped and Described

The scientist who makes a soil map works mostly on
foot. He walks over the land and digs or bores many
holes so that he can examine the material in the different
layers that make up each soil. He measures steepness
of slope with a hand level. The scientist observes the
lay of the land, the crops and wild plants and how they
grow, the underlying material wherever it is_exposed,
and any other feature about the nature and extent of the
soil that he can. On an aerial photograph, which is
used as a map, he draws boundary lines between the dif-
ferent soils, or mapping units.

The soil scientist describes soils and designates each
soil layer, or horizon, with a letter symbol. The horizon
at the surface, designated as the A horizon, is the layer
from which soluble material and clay particles have been
removed by percolating water as the water moved down-
ward. The A horizon may be subdivided into the A,
horizon, A, horizon, and so on. The depth of the soil
horizons are measured from the surface downward. The
subsoil of many soils, or the B horizon, is one in which
clay and soluble material have accumulated. The B hori-
zon may be divided into horizons B,, B,, Bs, and so on.
Material immediately under the true soil is called the C
horizon, or parent material, if the material appears to
be about the same as that from which the soil was formed.
If it is different, or nonconforming, it is called the D
horizon. '

The color of a horizon may be described by descrip-
tive words or by Munsell notations for each color. Mun-
sell color notations consist of a combination of letters
and numbers such as 10YR 8/2. In addition to standing
for the descriptive name very dark grayish brown, which
is the name of the hue, this symbol tells us the value and
the chroma of the color. The use of Munsell notations
for describing the color of soils is explained more fully
in the Soil Survey Manual (9).1 '

In descriptions of soils, the term texture refers to the
relative proportions of the different sizes of mineral
grains—sand, silt, and clay—that make up the soil.
Loamy sand is the name for a soil that contains mostly'
sand and a small proportion of grains finer than sand.
A clay contains enough fine material to make it plastic
and sticky when wet. Most of the other textures lie
between sand and clay.

Structure refers to the arrangement of the soil grains
into lumps, granules, or other aggregates. If a horizon
has structure, we need to know three things about the
aggregates: their strength or grade (weak, moderate, or
strong) ; their size (very fine, fine, medium, coarse, or
very coarse); and their shape (platy, prismatic, col-
ummnar, blocky, subangular blocky, granular, or crumb).
An example of a term for structure consisting of these

1Italicized numbers in parentheses refer to Literature Cited,
p. 132.

- 656618—61——2

three parts is moderate, fine, granular. Soils without
definite structure are single grain if they are sand and
are massive if they are clay. Consistence refers to the
feel of the soil and the ease with which a lump can be
crushed.

The type of boundary that separates each horizon from
the one below is also given in soil descriptions. Bound-
aries can be abrupt, clear, gradual, or diffuse, and at the
same time smooth, wavy, irreqular, or broken. A clear,
wavy horizon boundary is one that is 1 to 2% inches
wide and has pockets wider than their depth. '

Some soil features that occur in areas too small to
map, or areas less than 5 acres in size, are shown by
special symbols on the soil map.. These symbols are de-
fined in the legend on the soil map.

Soils are placed in the categories series, type, and
phase on the basis of the characteristics observed in the
field by the survey team and determined in a laboratory by
tests. The soil type is the basic unit of classification.
It may consist of several subdivisions, or phases. Soil
types that resemble each other in most of their charac-
teristics are grouped in soil series.

Soil series—Two or more soil types are placed in the
same soil series if they differ in texture of the surface
soil but are otherwise similar in kind, thickness, and
arrangement of soil layers. In some areas, however,
only one soil type of a particular series may occur. Each
series is named for a place near where it was first

mapped, e

0il type—Soils similar in kind, thickness, and ar-
rangement of layers in the profile, including the texture
of the surface soil, are classified as a soil type. :

Soil phase—Because of differences other than those of
kind, thickness, and arrangement of layers, some soil
types are divided into two or more phases. Variation in
slope, degree of erosion, and depth of the soil over the
substratum are examples suggesting dividing a soil type
into phases. ) ) ) )

As an example of soil classification, consider the Wann
series and the soils in this series that occur in Hall
County. This series has two soil types in the county
that are divided into phases as follows:

Series—
Wann.

Types—
Wann fine sandy loam.
‘Wann loam.

Phases—
Wann fine sandy loam, deep.
Wann loam, deep.
‘Wann loam, deep, saline,

Miscellaneous land types—These land types are not
placed in soil series but are identified by a descriptive
name. In Hall County, the miscellaneous land types are
Alluvial land, Broken land, and Riverwash. o

Soil complex—~When two or more soils are so intri-
cately associated that it is not feasible to show them
separately on the soil map, they are mapped together
and called a soil complex. Platte-Sarpy complex is an
example of a soil complex mapped in this county.

Soil variant—A soil is called a soil variant 1f it is
closely related to the soils in an established series but
differs from the soils in that series in at least one char-
acteristic. Actually a soil variant ought to be in a soil
series that differs from the one named, but it is of such
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small extent or has not been studied sufficiently to jus-
tify the establishment of a new series. A soil, there-
fore, may be recognized and defined as a variant in one
survey area and later be designated as a separate series
if found to be of large extent. Hord silt loam, thin
solum variant, is an example of a variant mapped in
this county.

Descriptions of the Soils

This subsection is provided for those who want de-
tailed information about the soils in the county. It de-
scribes the single soils, or mapping units; that is, the
areas on the detailed soil map that are bounded by lines
and are identified by a symbol.~ For more general in-
formation about the soils, the reader can refer to the
section, General Soil Map, in which the broad patterns
of soils in the county are described.

In the descriptions that follow, the soils in a series are
first discussed as a group by describing important fea-
tures that apply to all the soils in the series. The loca-
tion of the soils in the county is given as well as the

position of the soils in the landscape. Some of the
nearby or similar soils are named and compared with
the soils in the series being described. The general de-
scription of the series is ended with a broad statement
that tells how the soils are used.

Following the description of each series are descrip-
tions of each soil in the series. Generally these de-
scriptions tell how the profile of the soil described dif-
fers from the one described as representative of the se-
ries. They also tell about the use and suitability of the
soil described and something about its management
needs.

Block descriptions of profiles, which give details layer
by layer, are not given in this subsection. A profile rep-
resentative of each soil series is described in the section,
Genesis, Classification, and Morphology of Soils.

Some of the terms used in the soil descriptions are
defined in the preceding subsection, How Soils Are
Mapped and Described. Other terms are described in
the Glossary at the back of this report. Table 1 lists
the acreage and proportionate extent of each soil mapped.
The location and extent of the soils in the county are
shown on the soil map.

TasLe 1.—Approximate acreage and proportionate extent of the soils

Soil Area Extent Soil Area | Extent
Acres Percent Acres Percent

Alluvial land . .- oo 1, 159 3 || Hord-O’Neill complex, 0 Lo 1 percent slopes__..| 1,205 . 3
Barney loam_ - ... i mmmmeceeo 1, 450 .4 || Kenesaw silt loam, 0 to 1 percent slopes.._____ 3, 509 1.0
Broken land_ . .o 2, 284 .7 || Kenesaw silt loam, 1 to 3 percent slopes._____. 10, 159 2.9
Butler silt loam._ . . 6,354 1. 8 || Kenesaw silt loam, 3 to 7 percent slopes_...... 3, 892 1.1
Cass fine sandy loam, deep...._______...._... 4, 686 1. 4 {| Lamoure silt loam_._____._..__ e 1, 808 .5
Cass fine sandy loam. .. _______-..___. 1, 266 . 4 || Lamoure silt loam, saline_________._.__.__.._.__ 739 .2
Cass loam, deepoaccoaaeno oo 907 .3 || Leshara fine sandy loam__.___ .. _________ 656 .2
Cass loam__. oo 3, 943 1. 1 | Leshara silt loam____ __ ... _______ 9, 832 2.8
Colby silt loam, 7 to 11 percent slopes.._....._ 1,762 .5 || Leshara silt loam, saline__.____________.______ 467 .1
Colby silt loam, 11 to 30 percent slopes.___.__. 2, 589 .8 || Loup loam. oo . 162 ®
Elsmere fine sandy loam__.__ .. ______.____ 103 O] Meadin loamy sand, 3 to 11 percent slopes.____ 329 .1
Elsmere loamy fine sand.__.___________..___. 3, 409 1. 0 || Meadin sandy loam, 0 to 1 percent slopes._.__. 1,178 .3
Exline-Wood River fine sandy loams._________ 1, 910 .6 || O’Neill loam, 0 to 1 percent slopes____.._..__. 10, 210 3.0
Exline-Wood River silt loams___...___________ 6, 645 1.9 || O’Neill loam, 3 to 5 percent slopes, eroded_____ 675 .2
Tillmore silt loam__________ . __________.___ 2, 282 . 7 || O’Neill sandy loam, 0 to 1 percent slopes._____ 901 .3
Hall silt loam, 0 to 1 percent slopes..____.____ 16, 953 4.9 || O’Neill sandy loam, 3 to 7 percent slopes,
Hall silt loam, 1 to 3 percent slopes__.___._... 519 .2 eroded _ _ o _______ 200 .1
Hall silt loam, 3 to 7 percent slopes, eroded.___ 339 . 1 {| Ortello fine sandy loam, 0 to 3 percent slopes_._| 2, 394 .7
Hall-O’Neill complex, 0 to 1 percent slopes...._ 820 . 2 1| Ortello fine sandy loam, 3 to 7 percent slopes.__| 1, 205 .3
Hastings silt loam, 0 to 1 percent slopes____... 9,172 2.7 || Ortello fine sandy loam, loamy substratum, 0
Hastings silt loam, 1 to 3 percent slopes.....__ 4, 425 1.3 to 3 percent SIOPeS.w oo oo . 10, 453 3.0
Hastings silt loam, 3 to 7 percent slopes, eroded_| 1, 471 .4 || Ortello fine sandy loam, loamy substratum, 3
Hastings complex, severely eroded_..____._____ 161 M to 7 percent SlOPES. oo 2, 031 .6
Hobbs silt loam, 0 to 1 percent slopes_..._.___ 3,324 1. 0 |{,Ortello loam, 0 to 1 percent slopes_. .- 4, 055 1.2
Hobbs silt loam, 1 to 3 percent slopes__._.__.._ 516 .2 || Ovina finesandy loam_ _ - __ ... _._____._.. 3, 663 1.1
Holdrege silt loam, 0 to 1 percent slopes.._____ 1, 836 .5 || Ovina loamy finesand . _ _______ . __ . _________ 2, 420 .7
Holdrege silt loam, 1 to 3 percent slopes_.___.. 4, 070 1.2 || Platte Yoam____ ___ ... 12, 361 3.6
Holdrege silt loam, 3 to 7 percent slopes....... 2, 068 . 6 || Platte-Sarpy ecomplex________________.__..__ 697 .2
Holdrege silt loam, 3 to 7 percent slopes, eroded. 995 . 3 || Platte-Sarpy complex, channeled_ .. __________ 2,728 .8
Holdrege silt loam, 7 to 11 percent slopes_.____ 483 .1 || Platte-Wann ecomplex_ .. . _________ - 7,167 2.1
Holdrege silt loam, 7 to 11 percent slopes, Platte-Wann complex, channeled. . __________ 545 .2

eroded. . 1,133 .30l Riverwash o 1, 872 .5
Holdrege-Colby complex, severely eroded...___ 3, 246 .9 || Sarpy finesand_ _ _ . _...__ 979 .3
Hord silt loam, 0 to 1 percent slopes-.._...... 24, 259 7.0 || Sarpy loamy fine sand, 0 to 3 percent slopes. __ 941 .3
Hord silt loam, 1 to 3 percent slopes_ .. ______ 537 . 2 || Sarpy loamy fine sand, 3 to 7 percent slopes____ 300 .1
Hord silt loam, 3 to 7 percent slopes, eroded_..| 2,113 .6 || Scott silt toam . . _.._. 624 .2
Hord silt loam, thin solum variant, 0 to 3 per- Silver Creek silt loam_ __ _____ .. _______ 823 .2

cent slopes_..__ S mmmemenn mmmmmmeiooo 6, 290 1. 8 || Thurman fine sandy loam, 0 to 3 percent slopes_| 2, 644 . 8
Hord silt loam, thin solum variant, 3 to 7 per- Thurman fine sandy loam, 3 to 7 percent slopes_{ 1, 184 .3

cent slopes. . - oo 238 . 1 |i Thurman loamy fine sand, 0 to 3 percent slopes.| 3, 026 .9

1 Less than 0.1 percent.
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TABLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Soil Area Extent Soil Area Extent
Acres Percent Acres Percent
Thurman loamy fine sand, 3 to 7 percent slopes_| 5, 056 .5 || Wann loam, deep, saline.._.____ .. ______. 357 .1
Thurman loamy fine sand, loamy substratum, Wann loam._ _ - oo 5, 297 1.5
0 to 3 percent slopes__ ..o __________ 3, 031 .9 || Wood River silt loam, 0 to 1 percent slopes____| 37, 251 10. 8
Thurman loamy fine sand, loamy substratum, Wood River silt loam, 1 to 3 percent slopes.___| 1, 037 .3
3 to 7 percent slopes.. ... _______________ 1, 341 .4 || Wood River silt loam, 3 to 7 percent slopes,
Thurman loamy fine sand, wind eroded . . _.___ . 918 .3 eroded _ _ e 2, 437 .7
Valentine finesand . . ___ .. __.___________ 21, 488 6.2 || Wood River-Exline fine sandy loams____._____ 1, 870 .5
Volinsilb loam__ ... __ . ________.__. 6, 625 1.9 || Wood River-Exline silt loams_ . __________._.___ 3, 975 1.2
Wann fine sandy loam, deep_ . _ .. __________.._ 3, 548 - 1.0 || Streams and stream channels_ _ . ________._____ 9, 080 2.6
Wann fine sandy loam. . . ___ . _ . __________. 824 .2
Wann loam, deep_._. ... __..___ e 7,714 2.2 Total . oo oo 345, 600 100. 0

Alluvial land

Alluvial land (Sy).—Mapped together in this land type
are soils that occur in the lowest bottom-land areas ad-
jacent to the Wood River and Dry Creek. Deposits of
fresh alluvium are added by floods each time waters rise
above their channels.

Where these soils occur along Dry Creek, they con-
sist mainly of a dark loamy surface horizon over a
slightly colored loam or sandy loam subsoil. A sand
substratum is at depths of 24 to 42 inches. The upper
horizon is stratified in many places.

Along the Wood River these soils occupy 100- to 500-
foot wide strips. The fresh alluvium iIs dominantly
lqa{ny, but it is stratified with clayey and sandy mate-
rials.

Alluvial land has a gradual slope downstream. The
areas are too small for profitable cultivation. Along the
Wood River, they are covered with a dense growth of
trees and brush. The soils mapped as Alluvial land are
not tillable. Along ‘Dry Creek they support a fair
growth of grasses. Practically all these areas are used
for pasture. A few small patches along Dry Creek are
cultivated and produce fair crops of corn and sorghum
when they are not flooded.

The soils of this land type are in dryland capability
unit VIw-1, the Overflow range site, and the Moderately
wet woodland site. They are not suitable for irrigation.

Barney series

The Barney series is made up of poorly drained bot-
tom-land soils in the valley of the Platte River. They
consist of 10 to 20 inches of medium and moderately
coarse textured recent alluvium that overlies a sub-
stratum of mixed sand and gravel. The ground-water
level is above the surface during the wettest seasons of
the year, and at depths of 3 to 4 feet during the driest.
These soils receive runoff from higher areas. In some
places, small drains cross these areas and carry surface
water to larger drains and streams.

These soils have a gray to dark-gray loam or silt loam
surface horizon, 5 to 10 inches thick. This horizon is of
a moderate crumb structure and is friable when moist.
The surface horizon grades to a lighter colored (gray-
ish brown) stratified loam, silt loam, very fine sandy
loam, or sandy loam. In this lower horizon, medium to
coarse, yellowish stains are common. The structure is

nearly massive but breaks to coarse irregular fragments.
This horizon is friable whén moist and slightly hard
when dry. In some places it contains much lime, but
in most places sampled it was noncalcareous. A coarse
sand or mixed sand-gravel substratum is at depths of 10
to 20 inches. This material is strongly marked with
brownish and reddish blotches in the upper 2 feet, but
these blotches are less common with depth.

. Barney soils have a higher ground-water level than
the Elsmere, Wann, or Platte soils. They resemble the
Loup soils in drainage. The Barney soils have a sand-
gravel substratum; the Loup soils, in contrast, have a
substratum that is sand and fine sand.

The Barney soils are in permanent pasture or native
hay meadow. When pastured, these areas become boggy.
Small mounds 4 to 18 inches in height and 4 to 12
inches in diameter form. Some.areas have three or four
of these mounds per square yard, and they lower the
value of the land. If the soils remain in native meadow,
the bog condition does not develop and the grasses produce
good yields of hay.

The most common vegetation in pastured areas is
prairie cordgrass, reedgrass, sedges, and cattails. A few
small, slightly high areas produce bluestem, switchgrass,
and Indiangrass. These soils are too wet for cultiva-
tion. One soil of this series was mapped in the county.

Barney loam (0 to 1 percent slopes) (Ba)—This soil is
not suitable for irrigation and is too wet for cultivation.
It is in dryland capability unit Vw-1, the Wetland range
site, and the Wet woodland site.

Broken land

Broken land (Bl).—In this land type are soils on short
side slopes along shallow, intermittent drains. They are
on stream terraces along the Platte River and also on
short, steep slope breaks along the Wood River and along
Prairie, Silver, Dry, and Moores Creeks and some of
their tributaries. The areas are long and narrow. These
soils have moderate permeability and moderate water-
holding capacity. Surface runoff is rapid.

The texture varies. The profiles are mostly silty but
in places contain horizons of clayey or sandy materials.
Coarse sand or mixed sand and gravel is at depths of 4
to 8 feet at the lower levels on the terraces. Higher on
the terraces, this coarse material occurs at depths of 20
to 40 feet. In many places soil development is entirely
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lacking; raw alluvium or loess crops out on the slopes.
North of Grand Island, small areas having a sandy loam
surface soil or subsoil are included with this unit.

Generally, the soils of this mapping unit are culti-
vated where the slopes are not more than 16 percent.
Crop yields are low, however, and erosion is difficult to
control. Most areas with slopes of more than 16 percent
are in permanent vegetation—grass, trees, brush, or an-
nual weeds. Many tree roots are exposed by the cutting
action of fast-moving waters when the streams are near
flood stage.

As a unit, these soils are too steep for cultivation.
They are in dryland capability unit VIe-1, the Silty
range site, and the Silty to clayey woodland site. Irri-
gation is not suitable for these soils.

Butler series

The Butler series consists of claypan soils of the up-
land that developed in Peorian loess. They occur south
and east of Doniphan, in the southeastern part of Hall
County. The soils are in low, flat areas that lie between
the poorly drained depressions and the well drained,
very gently sloping ridges.

Butler soils have a medium to slightly acid, dark

rayish-brown silt loam surface horizon that ranges

rom 10 to 18 inches in thickness. It is of weak granu-

lar structure and is friable when moist. The subsurface
horizon is noticeably grayer in the lower part than in
the upper part when the soils are dry. The subsurface
layer grades abruptly to a neutral to moderately alka-
line, gray to dark-gray silty clay subsoil having colum-
nar-prismatic structure. The subsoil is called a “hard-
pan” or “gumbo layer” by farmers because it is sticky
when wet and very hard when dry. It ranges from 18
to 30 inches in thickness. The lower part of the sub-
soil is olive-gray silty clay loam of subangular blocky
structure. It grades to mildly alkaline and calcareous
yellowish parent material, which is loess of silt loam
texture. '

The Butler soils occur with the Scott, Fillmore, Hast-
ings, and Holdrege soils. They resemble the Fillmore
solls but occupy level areas. Butler soils occur on higher
elevations than the Scott soils and have a thicker sur-
face horizon. They are at lower elevations than the
Hastings and Holdrege soils and have a more clayey
subsoil.

Most areas of the Butler soils are under cultivation.
They respond well to irrigation. Where these soils are
still in native pasture, the grasses are now chiefly big
and little bluestem, buffalograss, and grama. One soil
of this series was mapped in this county.

Butler silt loam (0 to 1 percent slopes) (Bu).—Most of
this soil is on slopes of less than 1 percent. A few acres
on slopes of 2 percent are included.

Dryland crops, particularly corn, may not yield well
because the very slow permeability in the heavy subsoil
makes the soil droughty. Winter wheat and alfalfa do
better than corn. All irrigated crops, especially corn,
respond well to additional water.

For the areas on slopes of 2 percent, terraces, contour
farming, and bench leveling are desirable ways of re-
ducing soil and water losses. The drought hazard is
more serious than on the more nearly level areas.

This soil is in dryland capability unit ITs-2, irrigated
capability unit IIs-2, the Silty range site, and the Silty
to clayey woodland site.

Cass series

The Cass. series consists of somewhat excessively
drained, deep and moderately deep bottom-land soils that
have a sandy subsoil. They are forming in recent sandy
alluvium. Mainly they are nearly level, though in a few
areas they are gently sloping. Internal drainage is mod-
grately rapid. The ground water is at depths of 5 to 15

eet.

The surface soil is slightly acid to mildly alkaline,
gray to dark grayish-brown loam to fine sandy loam,
about 6 to 10 inches thick. It is of weak granular struc-
ture and is friable when moist. The subsoil is a neutral
to moderately alkaline, very friable, grayish-brown sandy
loam. In places it is stratified with silty material. 1t
overlies a substratum of sand and gravel Rust-brown
streaks and spots are not common, but occasionally a few
may be seen in the lower part. Generally, there is no
free lime in the profile.

Cass soils occur with soils of the Wann, Lamoure,
Leshara, and Volin series. In texture their subsoil is
similar to that of the Wann soils, but Cass soils do not
have the mottling in the subsoil or the high ground-
water level of the Wann soils. In the subsoil, Cass soils
are sandier than the Volin. They have a lower ground-
water level than the Leshara and Lamoure soils, are
sandier in the subsoil, and are at higher elevations. Cass
soils have a thicker and darker surface layer than the
Sarpy soils and are not so sandy throughout their
profile,

There is little danger of flooding on Cass soils because
large upstream dams have been built on the Platte River.,
Most of the Cass soils are cultivated; they respond well
to irrigation. Corn and milo (grain sorghum) are the
most commonly grown crops. Wheat and alfalfa are

- also grown on some of the acreage.

These soils are easily worked. They are medium in
natural fertility. During dry years the soils are some-
what droughty because of their sandy lower horizons.
Wind erosion is a hazard. Where these soils remain in
native pasture, they are now producing blugrass, blue-
stem, sand dropseed, buftalograss, and blue grama.

Cass loam, deep (0 to 1 percent slopes) (3Cm).—This
soil has a profile like that described for the Cass series.
Mixed sand and gravel is at depths of 8 to 6 feet in most
areas. The loam surface horizon ranges from 6 to 18
inches in thickness. Small areas of fine sandy loam may
be found within larger areas of this soil. A few areas
with slopes of 2 percent are included.

Most of this soil is cultivated and much is irrigated.
It produces excellent yields of the crops commonly
grown. It is in dryland capability unit I-1, irrigated
capability unit I-1, the Silty range site, and the Silty
to clayey woodland site. ’

Cass loam (0 to 1 percent slopes) (Cm).—This soil has
a dark, medium-textured surface horizon over a lighter
colored sandy loam subsoil. At 20 to 36 inches, sandy
loam grades abruptly to coarse sand or mixed sand and
gravel. In places the subsoil is fine sandy loam or silt
loam.
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This soil has a friable surface soil that is easy to work.
It has a low water-storing capacity because it is only
moderately deep to the coarse substratum. Crops on this
soil are among the first to burn during dry seasons. Dur-
ing wet years, or under irrigation, crops produce fair to
good yields. This soil is in dryland capability unit ITs-5,
irrigated capability unit ITs-5, the Silty range site, and
the Silty to clayey woodland site.

Cass fine sandy loam (0 to 1 percent slopes) (Cs).—This
soil has 20 to 36 inches of fine sandy loam over coarse
sand or mixed sand and gravel. The surface soil and
subsoil are as described for the series. Because of sandy

texture and medium depth, the water-holding capacity .

is low. Permeability is moderately rapid.

This soil is too droughty for dryland farming. Dur-
ing wet years, or under irrigation, it produces good crops
of corn, small grains, and legumes. 1{) high level of man-
agement is needed for successful irrigation. Wind ero-
sion is a hazard if the soil is not protected by vegetation.
This soil is in dryland capability unit ITe-3, irrigated
capability unit Ile-3, the Sandy range site, and the
Sandy woodland site.

Cass fine sandy loam, deep (0 to 3 percent slopes)
(3Cs).—The profile of this soil is like that deseribed for
the series. The surface horizon is very friable when
moist. The profile is coarser with increasing depth, and
is coarse sand or mixed sand and gravel at depths of 3 to
6 feet. This soil has a moderately low water-holding
capacity and is somewhat droughty during dry years.

About half of this soil is on gently sloping areas,
usually long low-lying ridges. A few uneven, low hum-
mocky areas are included. Wind erosion is a hazard. It
can be controlled by stubble mulching or keeping the land
covered with growing crops.

Most of the acreage is cultivated. Crops respond to
irrigation. This soil is in dryland capability unit ITe-3,
irrigated capability unit ITe-3, the Sandy range site, and
the Sandy woodland site.

Colby series

The Colby series consists of thin, light-colored, friable,

silty soils that developed in thick deposits of loess. They
are on steep slopes of the uplands. Because they are on
slopes of more than 7 percent, runoff is rapid. Their
permeability is moderate.
. In uneroded areas of Colby soils, the surface horizon
is grayish-brown silt loam, 6 to 10 inches thick. It is
friable when moist and has a weak, fine, granular struc-
ture. Lime carbonate is usually leached from this hori-
zon but is present in all the lower horizons. The subsoil
is slightly lighter colored than the surface soil, and con-
tains more cTay, but is still a silt loam. It is normally
calcareous, is 5 to 10 inches thick, and grades rapidly to
the massive, floury, calcareous silt loam parent material.
Smalll concretions of lime are evident in the parent ma-
terial. '

Colby soils have a thinner surface soil and subsoil than
the Holdrege and Hastings soils, and they lack the blocky
structure of these soils.

Wheat, corn, and grain sorghum are grown on some
of - the smoother slopes. The rough areas are mostly in
pasture. Many cultivated areas have been reseeded to
bromegrass pasture. Erosion is difficult to prevent when

these soils are cultivated. Most of the native pastures
on these soils have been grazed so close that most of the
tall grasses have been grazed out. Blue grama, buffalo-
grass, and invading forbs are abundant.

Colby silt loam, 7 to 11 percent slopes (CbC).—Most
of this soil is on short side slopes along intermittent
drains. Because of erosion, nearly all the original dark-
colored surface horizon has been lost. The light-colored
parent material is exposed in some areas. Many areas
are crossed by numerous small gullies, which are plowed
in with each cultivation.

Most of this soil is cultivated, but some areas have been
reseeded to grass. Yields of sorghum, corn, and alfalfa
are fair. The soil is low in nitrogen and organic matter.
It is in dryland capability unit IVe-1, irrigated capa-
bility unit IVe-1, the Silty range site, and the Silty to
clayey woodland site.

Colby silt loam, 11 to 30 percent slopes (CbD).—This
soil is on narrow side slopes along drainageways and on
steep hills, bluffs, and canyon areas composed of loessal
parent material. Some slopes of less than 15 percent
have been cultivated. The surface horizon has been re-
moved by erosion, and the undeveloped loess is exposed.
Some cultivated areas have been reseeded to grass because
steep slopes made farming difficult.

The steeper slopes are in native grass for pasture.
Here, erosion has varied. As a result, the soil profile is
not uniform and the surface horizon is very thin and
only slightly darkened. In other places the surface hori-
zon is 6 to 8 inches thick and grayish brown. The sub-
soil is seldom developed. Irregular “cat-step” slopes
are common (fig. 4).

The native vegetation consists of thin to thick stands
of buffalograss, blue grama, and small amounts of little
and big bluestem. Some small shrubs, yucca, and annual
weeds are.normally present. This soil is in dryland capa-
bility unit VIe-1, the Silty range site, and the Silty to
clayey woodland site. Irrigation is not suitable.

Figure 4.—Colby silt loam, 11 to 30 percent slopes, occupies the
steeper slopes of this native pasture southwest of Cairo. Kenesaw

silt loam is on the higher, gently rolling hillsides and forms the
exposed ditchbank in the foreground.
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Elsmere series

The Elsmere series consists of nearly level, imperfectly
drained soils of the bottom lands and stream terraces.
They are in the valley along the South Loup River, in
the extreme northwestern part of Hall County, and south
of the sandhills north of -Grand Island. Their dark-
colored sandy surface soil overlies lighter colored, inco-
herent, fine: and medium-sized sand. The ground-water
level fluctuates between depths of 4 and 8 feet. There is
little surface runoff. Permeability is rapid, and the
water-holding capacity is low. These soils are not flooded
to any great extent.

Elsmere soils have a gray to very dark gray fine sandy
loam or loamy fine sand surface horizon, 8 to 14 inches
thick. It is of crumb structure and is very friable when
moist. The surface horizon grades to o transitional layer
of light brownish-gray loamy fine sand. The substratum
of fine and medium sand begins af; depths of 20 to 30
inches. Yellowish and brownish blotches are common
and distinet in the upper part of the substratum but are
fewer with increase in depth. The entire profile is nor-
mally noncalcareous, but in scattered areas it contains
some lime.

Elsmere soils differ from the Loup soils in having a
lower ground-water level and fewer mottlings. They
have a sandier and less stratified subsoil than the Wann
soils. TFrom the Cass soils the ISlsmere soils differ in
having a higher ground-water level and a sandier, more
mottled subsoil.

Most of the Elsmere soils are in permanent pasture or
hay meadow. A few areas are cultivated, though wind
erosion is a severe hazard. Yields of corn and grain
sorghum are fair. Where these soils are in native vegeta-
tion, the principal grasses are big and little bluestem,
switchgrass, and Indiangrass. This vegetation has high
carrying capacity and produces good yields when mowed
for hay.

Elsmere fine sandy loam (0 to 1 percent slopes) (Es).—
This soil has a profile like the one described for the
Elsmere series. It is in dryland capability unit ITIw-5,
irrigated capability unit IIw-6, the Subirrigated range
site, and the Sandy woodland site.

Elsmere loamy fine sand (0 to 3 percent slopes) (Ea).—
This soil has surface and subsoil horizons similar to
those described for this series. In most places, a silty to
clayey horizon is between 3 and 6 feet from the surface.
Seepage water is held at a high level in the lower heavy
horizons; natural drainage is imperfect.

During years of normal or above-normal rainfall, this
soil produces lower crop ylelds than better drained soils.
During years of drought, however, it outyields the better
drained “soils. This soil is in dryland capability unit
IIIw-b5, irrigated capability unit IIw-6, the Subirrigated
range site, and the Moderately wet woodland site.

Exline series

The Exline series consists of soils on stream terraces
along the valley of the Platte River in the northeastern
and north-central parts of Hall County. The soils are in
nearly level positions within broad, shallow basins. They
are on the higher silt-covered terraces, and on the lower
terraces where the parent material is old alluvium or a
mixture of alluvium and loess. On the lower terraces,
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where the water table fluctuates much of the year, buried
soils are present in many of the soil profiles. On the
higher terraces, the water table is far from the surface.
IExline soils on the higher terraces probably were formed
when: the water level was higher.

Exline soils are affected by soluble salts and alkali.
Laboratory analyses indicate that high alkalinity is a
more uniform characteristic of Exline soils than high
content of soluble salts. The accumulation of soluble
salts and alkalinity is greatest at depths of 10 to 36
inches. Soluble salts have been leached to greater depths
in the Exline soils with a sandy surface layer than in

. those with a silty surface layer.

The thickness of the surface horizon, density and thick-
ness of the subsoil, and salinity all vary in many areas of
Exline soils. In the typical profile, the surface horizon
is 1 to 10 inches of gray silt loam or fine sandy loam
(fig. 5). This horizon is friable and is of crumb struc-
ture. The 1- to 5-inch subsurface layer is light-gray,
platy silt loam. The upper subsoil is grayish-brown silty
clay loam or silty clay. In some places it is strongly
alkaline, saline, or both. It is sticky when wet and very
hard when dry. The upper subsoil is of well-developed
columnar structure. It grades to medium and coarse,
strong blocky structure with increase in depth.

The Exline soils are associated with the Silver Creek
and Wood River soils, but have a thinner surface horizon,
as well as a more strongly developed subsoil containing
larger amounts of soluble salts and alkali. Soils of the
Exline series lack the high lime content of Silver Creek
soils. They developed in areas having a higher water
table than Wood River soils.

Exline soils that are in native pasture have numerous
microdepressions (buffalo wallows) where the surface
horizon is thin. Saltgrass and western wheatgrass are
the dominant vegetation. Some buffalograss, blue grama,
and bluegrass grow between the microdepressions, or
wallows.

Exline soils have slow internal drainage. Water stands
in the buffalo wallows for weeks after rains. Surface
runoff is slow.

Exline soils are mapped in soil complexes with Wood
River soils.

Exline-Wood River fine sandy loams (0 to 1 percent
slopes) (E-Ws).—This mapping unit consists of areas of
Exline and Wood River fine sandy loams too small to
map separately. From 20 to 50 percent of the mapping
unit is Exline, and the rest is mainly Wood River. In-
cluded, however, are some areas that have profiles re-
sembling those of Ovina fine sandy loam.

The Exline soil is in small, slightly depressed areas
surrounded by Wood River soil. Because the Iixline
areas are affected by salts and alkali, they are difficult to
manage and limit the use of the Wood River soil.

About 75 percent of this unit is in permanent pasture.
Careful management is necessary if it is cultivated. The
areas of Exline soils contain buffalo wallows, or slick
spots, that are irregularly shaped and 10 to 30 feet in
diameter. These light-colored spots are difficult to till
unless surface drainage is used. Cultivated areas are
cloddy when dry. After a rain, they dry slowly and are
soft and plastic underneath, though baked at the surface.
Tractors get stuck in these slick spots.
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Figure 5—Exline soils have a thin surface horizon, columnar and

blocky subsoil, and saline-alkali characteristics. A leached, gray

A, horizon is just above the dark-colored subseoil. Underlying the
claypan is a horizon of mixed salts and lime.

Crops are spotty on the Exline soil. Yields on the
mapping unit are lowered in proportion to the number
and size of the slick spots. Alfalfa, sorghum, and sugar
beets are best suited. Potatoes are not suited. Under
a high level of management, yields of corn are fair if the
soils are irrigated. For best yields, use nitrogen fer-
tilizer. Tilth can be improved by adding organic matter,
particularly barnyard manure. Sulfur and gypsum lower
the alkalinity, and generous amounts of water help leach
the salts to lower levels.

This mapping unit is in dryland capability unit VIs-1,
irrigated capability unit IVs-1, and the Saline lowland
Tange site. It is not suited to trees.

Exline-Wood River silt loams (0 to 1 percent slopes)
(E-W).—This mapping unit is made up of 20 to 50 percent
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Exline silt loam and 50 to 80 percent Wood River silt
loam. The areas of Exline soil contain slick spots that
affect the use of the surrounding Wood River soil. Most
of the complex is on slopes of less than 1 percent, but
about 100 acres is on steeper slopes along drains.

About 75 percent of this mapping unit is used for
native pasture. The acreage on steeper slopes is also in
pasture, Crops are spotty and of poor quality if grown
under dryland farming. Under irrigation, yields are
fair if management is good. Yields are lower on the
slick spots than on the surrounding areas, but irrigation
will increase yields enough to be profitable. Cultivation
is difficult during wet spring montEs unless surface drain-
age is adequate.

This mapping unit is in dryland capability unit VIs-1,
irrigated capability unit IVs-1, and the Saline lowland
range site. It is not suited to trees.

Fillmore series

The Fillmore series consists of soils developed in shal-
low basins or depressions on the terraces and uplands.
On the higher silt-covered terraces and on the loessal
uplands, these soils have a gray to very dark gray silty
surface horizon, 10 to 16 inches thick. The light-gray
subsurface horizon normally present changes abruptly to
a prismatic-blocky silty clay or clay subsoil. The sub-
soil grades to the yellowish silty parent material at
depths of 36 to 60 inches. On the lower terraces, es-
pecially in the area north of Grand Island, the subsoil
is less strongly developed and more variable in texture
and structure. It may be a clay loam that grades to
sandy material in the lower part. In some places there
is a mottled, olive-gray, silty clay lower subsoil.

Fillmore soils are slightly acid to medium acid in their
surface horizon. The subsoil is slightly acid to neutral.
The substratum is neutral to moderately alkaline and
contains free lime in most places. The Fillmore soils are
poorly drained. They receive runoff from higher areas.
The water disappears slowly by seepage or evaporation,
or it is carried away by drainage ditches.

The Fillmore soils resemble the Scott soils but have a
thicker surface horizon. They lack the saline horizon of
the Wood River soils, and in addition recelve run-in
water. Soils of the Fillmore series have a heavier subsoil
and are at lower elevations than the Hastings, Holdrege,
Hall, and Hord soils. The soils of the Fillmore series
have a thicker surface horizon and lack the saline-alkali
characteristics of Exline soils.

One soil of Fillmore series was mapped in this county.

Fillmore silt loam (Fm).—This soil has a profile like that
described for the Fillmore series. Many areas are artifi-
cially drained and produce good crops of corn, wheat,
and grain sorghum. Potatoes and alfalfa are not suit-
able.  Some areas are irrigated. When they are properly
managed, yields compare with those on ‘Wood River soils.
Nitrogen fertilizer will increase the yields of crops other
than legumes. ,

This soil is in dryland capability unit IITw-2, irri ated
capability unit IIIw-2, the Overflow range site, and the
Moderately wet woodland site.

Hall series

The Hall series consists of deep soils on stream terraces
in the western and central parts of the county. These
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soils developed in wind-deposited silt on the high ter-
races, and In a mixture of alluvium and loess on the
lower terraces. Most of the Hall soils are nearly level,
but some are on side slopes along drains and on low
ridges where erosion is moderate to severe. These soils
have a thick, dark, silt loam surface horizon that overlies
a lighter colored silty clay loam subsoil. They are well
dramed and have moderately slow permeability.

In level areas, the weak, granular surface horizon of
these soils is dark grayish-brown to very dark grayish-
brown silt'loam, 10 to 18 inches thick. The subsoil is
medium, subangular blocky, grayish-brown silty clay
loam, 10 to 24 inches thick. It is firm when moist and
moderately compact.

South of Cairo, the subsoil of Hall soils is slightly
heavier than typical for the series. On the higher ter-
races, these soils have a yellowish silt loam substratum.
This horizon varies on the lower terraces. In places there
is a buried dark-colored soil or light-colored stratified
layers of silt and very fine sandy loam.

The surface horizon of the Hall soils is slightly acid
to medium acid, the upper subsoil is slightly acid, and
the lower subsoil and substratum are neutral in reaction.
Free lime carbonate is between depths of 3 and 5 feet.

Hall soils are associated with the Hord and Wood
River soils. They differ from the Hord soils mainly in
having a finer textured, more compact subsoil. Hall
soils lack the coarse, blocky claypan subsoil of the Wood
River soils. Their permeability is more rapid.

The soils of the Hall series are excellent for either
dryland or irrigated agriculture. Most of these soils are
cultivated. 'Where they are still in native pasture, buf-
falograss, blue grama, and some big and little bluestem
oceur.

Hall silt loam, 0 to 1 percent slopes (Ha).—This soil
has a profile like that described for the Hall series. It is
nearly level. Ixcellent yields of corn, wheat, sorghum,
soybeans, and alfalfa are obtained. Sugar beets and
potatoes do well. This soil is well suited to irrigation
and is one of the best agricultural soils of the county.
It is in dryland capability unit ITc-1, irrigated capability
unit I-1, the Silty range site, and the Silty to clayey
woodland site.

Hall silt loam, 1 to 3 percent slopes (HoA).—Most of
this soil occurs on very gently sloping, low ridges. A
few areas are on gentle side slopes along shallow, inter-
mittent drains. The surface horizon is slightly thinner
than in Hall silt loam, 0 to 1 percent slopes, and surface
runoff is slightly more rapid. This soil is in dryland
capability unit ITe~1, irrigated capability unit ITe-1, the
Silty range site, and the Silty to clayey woodland site.

Hall silt loam, 3 to 7 percent slopes, eroded (HaB2).—
Most areas of this soil are on short side slopes along
shallow, intermittent drains. A few areas are on low,
gently sloping ridges or on the break from a higher ter-
race level to a lower one. Such an area runs in-a south-
west-northeast direction about 3 miles south of Cairo.

This soil has lost much of its original dark surface
horizon because of erosion. The present surface layer is
6 to 12 inches thick, and in places it is grayish brown
because the original surface layer has been mixed with
subsoil during tillage.
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Terracing and contour farming are desirable ways of
controlling loss of soil and water. This seil is in dry-
land capability unit ITTe-1, irrigated capability unit
I1Ie-1, the Silty range site, and the Silty to clayey wood-
land site. '

Hall-O’Neill complex, 0 to 1 percent slopes [H-O).—
This complex occurs on a terrace along the Platte River,
mainly in the lower elevations and sags between hum-
mocky areas of Ortello and Thurman soils. The largest
area 15 west and southwest of Grand Island.

This complex consists of 40 to 60 percent Hall silt
loam, 80 to 50 percent O’Neill loam, and 5 to 15 percent
Meadin sandy loam. The soils have slow surface runoff,
moderately slow permeability, and a medium to low
water-holding capacity.

Many areas of this complex cannot be farmed sepa-
rately because they form an intricate pattern with other
soils. A few areas as large as 30 acres can be farmed as
a unit. :

Most of this complex is cultivated, but some is in per-
manent pasture. Corn and sorghum are the tilled crops
most commonly grown. During dry weather, some of
the shallowest areas are droughty. When they are lev-
eled for irrigation, the profiles are thickened, since soil
from adjacent higher areas is used as fill. Crop response
to irrigation is good. Use nitrogen and lime for high-
est yields.

Areas of this complex in permanent pasture produce
fair to good stands of buffalograss and blue grama.
Sand dropseed and prairie triple-awn also occur.

This complex is in dryland capability unit ITc-1, irri-
gated capability unit I-1, the Silty range site, and the

ilty to clayey woodland site.

Hastings series

The Hastings series consists of upland soils that have
a dark, silty surface soil and a lighter colored silty clay
loam subsoil. They are in the southeastern part of the
county and are among the more extensive soils. Some
areas of Hastings soils are on side slopes along drains
and on gently sloping hillsides, but the largest acreages
are nearly level. Erosion is moderate to severe on the
more sloping areas.

In uneroded areas, Hastings soils have a dark grayish-
brown to very dark grayish-%rown, friable silt loam sur-
face horizon, 10 to 18 inches thick. Northeast of
Doniphan, however, the surface horizon is only 5 to 10
inches thick. The subsoil is moderately slowly permeable
grayish-brown silty clay loam of medium and fine, sub-
angular blocky structure. This horizon is sticky when
wet, firm when moist, and hard when dry. Friable, gray-
ish-yellow loess (silt loam) is at depths of 28 to 48 inches.

Hastings soils have a slightly acid to medium acid
surface soil, a slightly acid to neutral subsoil, and a
slightly alkaline (calcareous) substratum.

The Hastings soils occur with the Holdrege, Butler,
Fillmore, and Scott soils. They are similar to the
Holdrege soils but have a heavier (finer textured), more
blocky subsoil, and, therefore, are somewhat less per-
meable. Hastings soils are at higher elevations than the
Butler soils and do not have a claypan. Consequently,
they have better external and internal drainage than the
Butler soils and are more readily penetrated by roots.
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The Scott and Fillmore soils occupy the depressions of
this general area and have a darker, finer textured sub-
soil than soils of the Hastings series.

Hastings soils are among the best agricultural soils of
the county. They retain a good supply of moisture for
plant use during dry weather. Their tilth is easily main-
tained, and they have moderate to high natural fertility.
Where these soils are in native pasture, the principal
grasses are buffalograss and blue grama with some blue-
stem.

Hastings silt loam, 0 to 1 percent slopes (Hs).—This
soil has a profile like that described for the Hastings
series. It produces excellent crops of corn, wheat, sorg-
hum, and alfalfa. Soybeans, sugar beets, and potatoes
are also suited but are not grown extensively. Nitrogen
fertilizer improves yields of crops other than legumes.
This soil is in dryland capability unit ITc-1, irrigated
capability unit I-1, the Silty range site, and the Silty to
clayey woodland site.

Hastings silt loam, 1 to 3 percent slopes (HsA).—This
soil has a profile like the one described for the Hastings
series, but it is on stronger slopes. The surface horizon
in cultivated fields is slightly thinner than in areas of
native pasture. This soil is in dryland capability unit
ITe-1, 1rrigated capability unit Ile-1, the Silty range
site, and the Silty to clayey woodland site.

Hastings silt loam, 3 to 7 percent slopes, eroded
{HsB2).—This soil occurs mainly on short slopes bordering
some of the shallow intermittent drains, but partly on
gently sloping ridges. Much of the original dark surface
horizon has been removed by erosion. It is now 4 to 12
inches thick in most places, but in-a few areas all of the
dark-colored surface layer 1s gone and the brownish sub-
soil is exposed. The eroded areas are moderately low in
organic matter and in fertility. Fertility and tilth can
be improved by adding barnyard manure and crop resi-
dues, This soil is in dryland capability unit IITe-1,
irrigated capability unit I1Te-1, the Silty range site, and
the Silty to clayey woodland site.

Hastings complex, severely eroded (3 to 6 percent
slopes) (Hs3}.—The soils of this complex are on short slopes
bordering intermittent drains. They have lost nearly all
of the surface horizon through erosion. In some places
much of the subsoil has also been removed. Areas that
have lost the original surface layer are light colored be-
cause the subsoil and substratum are exposed. _

These soils are low in organic matter and in fertility.
Crop residues and barnyard manure can be applied to
increase their fertility and improve tilth. Terracing,
contour farming, and bench leveling will reduce loss of
soil and water.

Under dryland farming, crop yields are lower than on
similar slopes where the surface horizon is thicker. This
complex is in dryland capability unit IVe-1, irrigated
capability unit IT1Ie-1, the Silty range site, and the Silty
to clayey woodland site.

Hobbs series

Soils of the Hobbs series are dark-colored, silty soils
that formed on colluvial slopes and alluvial fans. They
occur southwest of Cairo along the base of the loessal
hills, and, west of Cairo, there are a few areas in a small
valley formed by the tributaries of Dry Creek. These

soils are also in the bottoms of some of the wider draws
of the loessal uplands.

These soils formed in light- and dark-colored silty ma-
terial that was washed from the adjacent hills. The
surface horizon is slightly acid to neutral, noncalcareous,
stratified silt loam. The lower horizon is dark-colored
silt loam to a depth of 3 to 5 or more feet. It has weak,
coarse, blocky or subangular blocky structure, is friable,
and is noncalcareous. Some stratification is evident in
all of the profile.

Hobbs soils are darker colored and more stratified
than soils of the Hord series. ,

Soils of the Hobbs series are subject to flooding during
and following heavy rains, but there is little or no pond-
ing of water. Most of the acreage is cultivated, and
some is irrigated. Crops of corn and small grains may
be damaged by the force of the floodwaters.

Hobbs silt loam, 0 to 1 percent slopes (Hb).—The pro-

file of this soil is like the one described for the Hobbs

series. This soil is in dryland capability unit ITw-3,
irrigated capability unit ITe-1, the Overflow range site,
and the Moderately wet woodland site.

Hobbs silt loam, 1 to 3 percent slopes (HbA).—This
soil occurs on some of the more nearly level alluvial fan
terraces. A few acres on steeper slopes are included.
This soil is in dryland capability unit ITe-1, irrigated
capability unit ITe-1, the Silty range site, and the Silty
to clayey woodland site.

Holdrege series

The Holdrege series consists of dark soils of the up-
lands that developed in thick deposits of Peorian loess, a
yellowish, windblown silty material. They are on the
hills southwest of Cairo; on the uplands in the south-
central part of the county; and on slopes bordering
drains, where gradients range up to 16 percent.

The most, typical profile is in nearly level areas with
slopes of 1 to 2 percent. In such areas the surface hori-
zon is a weak, granular, dark grayish-brown to very dark
grayish-brown, friable silt loam, 10 to 18 inches thick.
The surface layer grades to a subsoil of friable, heavy
silt loam or light silty clay loam. It is grayish brown,
or slightly lighter colored than the surface soil, and has
weak subangular blocky structure (fig. 6). The yellow-
ish parent material (loess) begins at depths of 30 to 42
inches and may continue for many feet. The entire pro-
file is well drained.

On the uplands southwest of Cairo, the surface soil is
slightly thicker because dark buried soils are present at
depths of 18 to 30 inches.

Holdrege soils have a medium acid to slightly acid
surface soil, a slightly acid subsoil, and a neutral to
slightly alkaline substratum. Free lime is normally at
depths of 42 to 60 inches.

Holdrege soils occur with the Kenesaw, Hastings, and
Butler soils. They have a siltier, more friable subsoil
than the Hastings soils and have more strongly devel-
oped, thicker, and darker horizons than the Kenesaw
soils. They lack the claypan subsoil of the Butler soils
and are at higher elevations.

The Holdrege soils are among the most productive in
the county. They absorb water readily, are easy to work,
and have a moderate water-holding capacity. Per-
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Figure 6.—Thick surface and subsoil horizons characteristic of

Holdrege soils. The lighter colored parent material is Peorian

loess, a yellowish, silty windblown deposit common in the uplands
of Hall County.

meability is moderate. The soils are susceptible to wind
erosion only if the steeper slopes are cultivated.

These soils produce good yields of corn, wheat, sorg-
hum, alfalfa, and soybeans. Potatoes and sugar beets are
suitable but are not grown extensively. Tame and native
pastures do well. The main plants in the native pastures
are buffalograss, blue grama, and big and little bluestem.

Holdrege silt loam, 0 to 1 percent slopes {Ho).—This
soil has a profile like that described for the Holdrege
series. The main requirement is maintenance of fertility.
Nearly all the crops commonly grown in the county are
suited to this soil. It is well suited to irrigation. This soil
is in dryland capability unit ITe-1, ivrigated capability
unit I-1, the Silty range site, and the Silty to clayey wood-
land site. '

Holdrege solt loam, 1 to 3 percent slopes (HoA).—This
very gently rolling soil is one of the best agricultural
soils of the uplands. Tilth is easily maintained, and the
organic-matter content is high. Most of this soil is
under cultivation, and much of it is irrigated. It pro-
duces good yields of corn, sorghum, soybeans, wheat,
alfalfa, sugar beets, potatoes, and tame pasture. This
soil is in dryland capability unit ITe-1, irrigated capa-
bility unit ITe-1, the Silty range site, and the Silty to
clayey woodland site.

Holdrege silt loam, 3 to 7 percent slopes (HoB).—This
soil has a profile similar to that described for the Hold-
rege series. The soil is mainly gently sloping, but there
are some short side slopes along drains, as well as some
very gently rolling areas.

The areas near drains are in native pasture. Most of
the rest of the soil is cultivated. Where the soil has been
under cultivation, the surface layer is slightly thinner
than it is in areas under native pasture.

This soil is suited to irrigation. It is in dryland capa-
bility unit IITe-1, irrigated capability unit ITIe~1, the
Silty range site, and the Silty to clayey woodland site.

Holdrege silt loam, 3 to 7 percent slopes, eroded
(HoB2).—This soil has a profile similar to the one described
for the Holdrege series, but its surface horizon, which
is 4 to 12 inches thick, is thinner. In some places all of
the original surface soil has been removed and the brown-

~ ish subsoil is exposed.

Most areas are cultivated. During years of well-dis-
tributed rainfall or when irrigated, this soil produces
fair to good yields. It is in dryland capability unit
IITe-1, rrigated capability unit ITTe-1, the Silty range
site, and the Silty to clayey woodland site.

Holdrege silt loam, 7 to 11 percent slopes (HoC).——
This soil is on short side slopes along drains. The sur-
face soil and subsoil are slightly thinner than in un-
eroded Holdrege soils that are on milder slopes. Surface
runofl varies from moderate to rapid because of differ-
ences in slope and in the quality of the grass cover.

This soil is in native pasture. The principal problem
in management—control of water and erosion—can be
solved by maintaining a vigorous stand of grasses. This
soil is in dryland capability unit IVe-1, irrigated capa-
bility unit IVe-1, the Silty range site, and the Silty to
clayey woodland site.

Holdrege silt loam, 7 to 11 percent slopes, eroded
(HoC2).—This is a sloping loessal soil that eroded under
cultivation. It would be more eroded if soil-conserving
practices had not been applied. Surface runoff is rapia
because of the slope.

This soil generally has a dark surface horizon, but the
degree of erosion varies. Consequently, there are a few
light-colored spots where erosion has exposed the subsoil
or substratum,

Grass, alfalfa, and most other common crops can be
grown under dryland management if control of water
and erosion is adequate. The soil is suitable for grass
and alfalfa grown under irrigation. It is in dryland
capability unit IVe-~1, irrigated capability unit IVe-1,
the Silty range site, and the Silty to clayey woodland
site.

Holdrege-Colby complex, severely eroded (3 to 7 per-
cent slopes) (H-C3).—The soils of this mapping unit oc-
cupy short slopes along some of the shallow intermittent
draws. Erosion has removed practically all of the sur-
face soil and much of the subsoil, and in many places the
yellowish parent material is exposed. When cultivated,
the soils appear patchy because of differences in the
amount of soil material removed by erosion. In some
places the dark original surface soil has been mixed with
the subsoil, and in others the subsoil and substratum have
been mixed. In a few areas protected from severe ero-
sion, the Holdrege profile is present, though the horizons
are slightly thinner than those described for the Hold-
rege seriés. Small crossable gullies are numerous.

Most of this mapping unit has been cultivated. The
soils are low in fertility and in content of organic matter.
The moderately rapid surface runoff does not allow good
penetration of moisture.

The areas are long and narrow, and separate manage-
ment of them is difficult. Barnyard manure and crop
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residues will build up the supply of organic matter and

increase the water-holding capacity. These soils are in
dryland capability unit IVe-1, irrigated capability unit
IITe-1, the Silty range site, and the Silty to clayey wood-
land site.

Hord series

The Hord series consists of deep soils of the stream
terraces that have a thick, dark, silt loam surface horizon
and a slightly lighter colored silt loam subsoil. A broad
belt of these soils runs northeast to southwest across the
central part of the county. The soils are mostly on
nearly level to gently sloping terraces (benches) and on
gently sloping fanlike terraces that are adjacent to the
uplands. Small areas are on slopes alongside some of the
shallow drains. ‘

In level areas Hord soils have a dark grayish-brown
to very dark grayish-brown, friable silt loam surface
horizon that is of weak, medium to coarse, granular struc-
ture and is 12 to 18 inches thick. This horizon grades
abruptly to the subsoil, a grayish-brown, heavy silt loam
to very fine sandy loam of weak, subangular blocky struc-
ture. The underlying material at these lower levels is
silty to slightly sandy alluvium, which, at depths of 3 to
10 feet, is replaced by a deposit of coarse sand or mixed
sand and gravel. Buried soils appear in the profile in
some places. In others, the substratum is stratified silts
and fine sandy loams.

On the higher terraces the profile is lighter colored
than in the level areas and is siltier with depth. The
soils on the terraces developed in yellowish silts.

Hord soils are well drained. They have a slightly acid
to medium acid surface soil, a slightly acid subsoil, and
a slightly acid to neutral substratum. In most of the
Hord soils that have a coarse substratum at depths of
3 to 4 feet, free lime is not found in the profile. In
many profiles, however, free lime is at depths of 4 to
feet.

‘Where Hord soils occur near the loessal uplands south-
west of Cairo, they are sometimes reached by rapidly
moving floodwaters following heavy local rains. In this
area 6 to 18 inches of stratified silty alluvium has been
deposited ‘on the Hord profile. Diversion terraces and
dams are needed to protect these areas from flooding.

Hord soils are associated with the Hall soils but have
a siltier and more friable subsoil. The Hord soils occur
on the lower parts of terraces with O’Neill soils but have
a profile that is deeper to the substratum of coarse sand
or mixed sand and gravel. Hord soils lack the gray
subsurface layer and claypan subsoil that is character-
istic of the Wood River soils.

Soils of the Hord series are among the best agricul-
tural soils in the county. Most areas are cultivated.
Corn, wheat, alfalfa, sorghum, soybeans, sugar beets, and
potatoes are grown. Areas in native pasture support a
mixed growth of tall and short grasses—buffalograss,
blue grama, and big and little bluestem. :

Hord silt loam, 0 to 1 percent slopes (Hd).—This soil
has a profile similar to that described for the Hord series.
It has moderate permeability, high water-holding ca-
pacity, and good tilth. Surface runoff is slow.

This is an excellent agricultural soil and is well suited
to irrigation. It is in dryland capability unit IIc-1,

irrigated capability unit I-1, the Silty range site, and the
Silty to clayey woodland site.

Hord silt loam, 1 to 3 percent slopes (HdA).—This soil
is on the crests and side slopes of very low, gently slop-
ing ridges and on the narrow side slopes along shallow,
intermittent drains.

In cultivated fields, the surface horizon of this soil is
slightly thinner than in the profile described for the
series. The main hazards are rapid surface runoff and
erosion. This soil is in dryland capability unit ITe-1,
irrigated capability unit ITe-1, the Silty range site, and
the Silty to clayey woodland site.

Hord silt loam, 3 to 7 percent slopes, eroded (HdB2).-—
This soil is on side slopes along intermittent drains and
on the crests and side slopes of gently rolling ridges. It
is moderately eroded. The present surface horizon is
dark colored for the most part, but there are some light-
colored spots where erosion has been severe. For the soil
as a whole, the surface horizon ranges from 4 to 12 inches
in thickness. The rest of the profile is like that described
for the Hord series.

Most of this soil is cultivated. The soil needs practices
that will control water and erosion. This soil is in dry-
land capability unit IITe-1, irrigated capability unit
IIle-1, the Silty range site, and the Silty to clayey
woodland site.

Hord silt loam, thin solum variant, 0 to 3 percent
slopes (2HdA).—This soil is made up of young alluvium
that was deposited on older stream terraces when the
Wood River and Prairie Creek overflowed. their banks.
It is along both sides of these streams in narrow bands
100 to 800 feet wide. It has a light brownish-gray to
dark grayish-brown, friable silt loam surface horizon.
This horizon has a weak, medium, granular structure and
is 4 to 10 inches thick. It gra(ies abruptly to a light
brownish-gray upper subsoil of nearly massive, strongly
calcareous silt loam. At depths of 2 to 5 feet are dark,
buried soils that have a clay loam subsoil.

This soil has more free lime in its profile and is more -
alkaline than the normal soils of the Hord series. Lime
concretions are at depths of 4 to 5 feet.

Farming is suitable on this soil. Alfalfa does well be-
cause of the lime content. This soil is in dryland capa-
bility unit ITc-1, irrigated capability unit I-1, the Silty
range site, and the Silty to clayey woodland site.

Hord silt loam, thin solum variant, 3 to 7 percent
slopes (2HdB).—IExcept for stronger slopes, this soil is the
same as Hord silt loam, thin solum variant, 0 to 3 per-
cent slopes. The stronger slopes make erosion a greater
hazard.” This soil is in dryland capability unit ITIe-1,
irrigated capability unit ITIe-1, the Silty range site, and
the Silty to clayey woodland site.

Hord-0’Neill complex, 0 to 1 percent slopes (H-N).—
This complex is made up of soils of several series that
occur in a pattern that prohibits mapping them sepa-
rately. It consists of about 40 percent Hall and Hord
sandy loams, 50 percent O’Neill sandy loam, and about 10
percent Meadin sandy loam. Sandy material from adja-
cent higher Iying Ortello and Thurman soils has blown
over these areas. The thickness of the sandy material
ranges from 6 to 14 inches. This complex is in dryland
capability unit ITe-3, irrigated capability unit ITe-3, the
Sandy range site, and the Sandy woodland site.
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Kenesaw series

‘The Kenesaw series consists of young, light-colored
soils on uplands. They developed in thick aelaosits of
loess, a yellowish, wind-deposited silty material. These
soils are in three general areas: (1) west and north of
Cairo; (2) west and north of the Rosedale community;
and (3) between Doniphan and the point wliere Hall,
Hamilton, and Merrick Counties meet. Some areas are
hummocky.

In pasture areas, I{enesaw soils have a weak granular,
grayish-brown silt loam surface horizon, 4 to 10 inches
thick. This surface soil is friable when moist and
slightly hard when dry; it is noncaleareous. The subsoil
is weakly developed, friable, noncaleareous, grayish-
brown to pale-brown silt loam; it is 8 to 24 inches thick.
The unaltered calcareous parent material is at depths of
10 to 26 inches (fig. 7). This material (loess) is massive

Figure 7.—Loess parent materials are at a depth of about 12 inches
in this ditchbank in Kenesaw soils,

and has a few faint yellowish or reddish stains in the
upper part. The lime is usually scattered throughout
the material, but there are some small, soft to hard con-
cretions.

In a few areas of Kenesaw soils the surface layer is
thicker than normal, and the subsoil is more strongly
developed than that described for the series. Ordinarily,
the Kenesaw surface soil is not very deep; consequently,
the surface horizon in a cultivated field has been mixed
with some subsoil and is lighter colored (grayish brown)
than in pastures. A dark, buried profile is at depths of
3 to 5 feet in some areas of Kenesaw soils. Included
with the Ienesaw soils are some that have a stratified
silty and sandy subsoil.

Kenesaw soils are well drained and have good water-
holding capacity. Their permeability is moderate.

The Kenesaw soils have a lighter colored, thinner sur-
face layer than Holdrege soils, lack their well developed
subsoil, and contain lime higher in the profile. Kenesaw
soils resemble the thin solum variants of the Hord series

but were formed on loessal uplands rather than on
alluvial terraces.

Most areas of Kenesaw soils are cultivated. They pro-
duce fair to good yields of corn, wheat, alfalfa, sorghum,
potatoes, and tame grasses. Soybeans and sugar beets are
also suitable but are seldom grown. Kenesaw soils are
easily worked, and crops respond well when irrigated.
The principal vegetation in native pastures is buffalo-
grass and blue grama, with some big and little bluestem.

Kenesaw silt loam, 0 to 1 percent slopes {Ks).—The
profile of this soil is the one described for the Kenesaw
series. In an area south of the Rosedale community this
soil is slightly sandier throughout. The texture of the
horizons resembles a loam more closely than a silt loam.
There is a thin stratum of fine sandy loam or loamy
sand in some profiles. Dark, buried soils occur at depths:
of 214 to 5 feet. These buried soils have a silt loam, silty
clay loam, or silty clay horizon.

Some areas of this unit occur in pockets, or small
basins, in the sandhill region in the northwestern part of
the county. Individual areas range from 4 to 20 acres
in size. In places the texture of the surface horizon is a
loam. Near the edge of the basins it is fine sandy loam.
A few of these areas are, or have been, cultivated. Gen-
erally, they are too small to cultivate; they are included
with the rangeland on the surrounding areas of Valen-
tine or Thurman soils.

This soil is well suited to crops grown in the county.
It is in dryland capability unit IIc-1, irrigated capa-
bility unit I-1, the Silty range site, and the Silty to
clayey woodland site.

Kenesaw silt loam, 1 to 3 percent slopes (KsA)l.—The
profile of this soil is like that described for the Kenesaw
series. This soil is gently sloping. The range in slope is
1 to 3 percent, but slopes of 2 percent are dominant.

About one-fourth of this soil is slightly sandier
throughout the profile. In these sandier areas the hori-
zons resemble loam more closely than silt loam. Thin
layers of fine sandy loam or loamy sand occur in the
profile. These sandier areas are on low, uneven hum-
mocks. Some of the areas between the hummocks have
a silty subsoil.

Most of this soil is cultivated. The surface is light
colored when cultivated, and the soil is low in fertility
and in erganic matter. The sandier part is slightly more
susceptible to wind erosion than the rest. Conservation
measures are necessary in all areas to conserve water and
soil material. A few of the sandier areas have been lev-
eled for irrigation, but the leveling is expensive because
a large amount of soil must be moved. Some areas are
irrigated by sprinkler systems.

This soil is in_dryland capability unit IITe-1, irrigated
capability unit ITe-1, the Silty range site, and the Silty
to clayey woodland site.

Kenesaw silt loam, 3 to 7 percent slopes (KsB).—Most
of this soil occurs on short side slopes along intermittent
drains. A few areas are on hillsides. Erosion has not
been uniform on this soil. Where erosion has been severe,
the light-colored subsoil is exposed. Many small gullies
cross these areas but are ordinarily filled during tillage.

A little less than half of the acreage is slightly sandier
than the rest and is on low hummocks. In these places
about half of the original dark surface soil has been re-
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moved, largely by water erosion, and in some areas the
light-colored silty or slightly sandy subsoil is exposed.
Most of this soil is cultivated. It is in dryland capa-
bility unit ITTe-1, irrigated capability unit ITIe-1, the
Silty range site, and the Silty to clayey woodland site.

Lamoure series

The Lamoure series consists of deep soils of the bottom
‘lands that developed in stream-deposited materials.
These soils are well distributed throughout the bottom
lands along the Platte River.

Lamoure soils have a moderate granular, dark-gray to
black silt loam surface horizon, 8 to 16 inches thick.
They are calcareous at the surface. The upper subsoil
is dark-gray, prismatic to blocky silty clay. It is very
sticky and plastic when wet and very hard when dry.
Some lime is in the lower part. At depths of 24 to 36
inches, the soils are medium to moderately fine textured
and are mottled. Mixed sand and gravel 1s at depths of
3 to 6 feet.

Soils of the Lamoure series have slow permeability
because of a fine-textured subsoil. They have high water-
holding capacity and slow surface runoff. The ground-
water level fluctuates between 3 and 8 feet.

Lamoure soils have a heavier subsoil than soils of the
Leshara or Wann series. They are more poorly drained,
occur at lower elevations, and have a heavier subsoil than
Volin or Cass soils.

Lamoure soils that have not been leveled for irrigation
are occasionally flooded during wet seasons. Under dry-
land farming these soils recelve some benefit from the
high water level. They produce good yields of corn,
sorghum, and alfalfa under irrigation. -Soybeans and
sugar beets are also suited to these soils, but they are not
so commonly grown. Potatoes are not suited. In native
pasture there 1s a mixture of switchgrass, blue grama, big
and little bluestem, buffalograss, and saltgrass, and some
bluegrass and Indiangrass.

Lamoure silt loam (0 to 1 percent slopes) (la).—This
soil has a profile like that described for the Lamoure
series.? It is in dryland capability unit ITTw-2, irrigated
capability unit IIIw-2, the Subirrigated range site, and
the Moderately wet woodland site.

Lamoure silt loam, saline (0 to 1 percent slopes)
(2la).—This soil has a profile similar to that described for
the Lamoure series? but the surface horizon is slightly
thinner in microdepressional, or “slick spot,” areas, and
the percentage of soluble salts and alkali is higher. In
pasture or meadow areas there is considerably more salt-
grass than in the nonsaline Lamoure soil.

After leveling for irrigation, the alkali spots on this
soil are not so noticeable as under dryland farming. This
soil dries out slowly following rains. The tilth in the
alkali spots is poor. It takes a lot of power to pull tillage
implements through them because the clay subsoil is close
to the surface. This soil is in dryland capability unit
IVs-1, irrigated capability unit IIIs-1, the Saline low-
land range site, and the Moderately saline or alkali
woodland site.

2 This soil is higher in clay in the deeper part of the profile
than is characteristic for the series. ’
? See footnote 2.

Leshara series

The Leshara series consists of nearly level to very
gently undulating soils of bottom lands that develop
under a water table that fluctuates between 3 and 8 feet
from the surface. The soils are well distributed through-
out the bottom lands of the Platte River Valley. A fow
areas also occur in the South Loup River Valley.

Leshara soils have a silty profile. Their surface
horizon is friable, gray to dark grayish-brown silt loam
and fine sandy loam, 8 to 14 inches thick. This horizon
has medium and coarse crumb structure and is ordinarily
calcareous at the surface. The upper subsoll is a light-
gray or grayish-brown, dark, coarse, blocky silt loam or
very fine sandy loam. Mottlings or blotches are common
throughout the subsoil. Large amounts of disseminated
lime are present.

In the Platte River Valley, mixed sand and gravel is
at depths of 36 to 60 inches. Whetre Leshara soils occur
in the South Loup River Valley, the substratum is fine-
and medium-grade sand and is at depths of 20 to 36
inches.

The Leshara soils have a siltier subsoil than that of
the Wann soils. They are deeper over the sand-gravel
substratum than soils of the Platte series.

The Leshara soils have moderate permeability. Sur-
face runoff is slow to medium. Capillary action some-
times brings soluble salts to the surface, where they
accumulate as a white crust. Late spring and summer
rains wash and leach these salts away, and there is sel-
dom any damage to crops.

Most areas of Leshara soils are cultivated. They pro-
duce good yields of corn, wheat, sorghum, and alfalfa.
Soybeans, sugar beets, and tame pasture also do well, but
they are not grown extensively on Leshara soils. Pota-
toes are not well suited, for the alkaline reaction of the
soil encourages potato scab. The high water table may
cause excesslve wetness in some years, but frequently it
provides subirrigation that benefits crops and improves
yields. Crops on Leshara soils respond well to irrigation.
Many areas are in permanent pasture and native hay.
These produce a good growth of big and little bluestem,
blue grama, buffalograss, switchgrass, Indiangrass, and
bluegrass.

Leshara fine sandy loam (0 to 1 percent slopes) (Lfl.—
This soil has 8 to 16 inches of fine sandy loam that was
deposited over the original silt loam surface soil. The
sandy surface soil is very friable when moist, soft when
dry, and noncalcareous. Water intake is more rapid than
on the silty Leshara soils. Wind erosion_.is a hazard.
This soil is in dryland capability unit IIw-6, irrigated
capability unit ITw-6, the Subirrigated range site, and
the Sandy woodland site.

Leshara silt loam (0 to 1 percent slopes) {le).—This
soil has a profile like the one described for the Leshara
series. It is in dryland capability unit IIw—4, irrigated
capability unit IIw—4, the Subirrigated range site, and
the Moderately wet woodland site.

Leshara silt loam, saline (0 to 1 percent slopes)
(2le).—Most of the soil has a profile similar to the one
described for the Leshara series. Many small depressions
are in the pastured areas. In these areas the surface
horizon is 4 to 10 inches thick. In cultivated fields there
are light-colored, cloddy slick spots. Laboratory analyses
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usually show these spots to have a high content of soluble
salt. Their alkalinity may also be high. The spots are
5 to 50 feet in diameter, are fringed or covered with salt-
grass vegetation, and will hold water for days or weeks
following rains. They yield poor crops when cultivated.
The slick spots are hard to cultivate because they are wet
for a longer time than the surrounding soils.

Most areas of this soil are in permanent pasture or hay.
If overgrazed, saltgrass will take over much of the pas-
ture. Hay meadows have a much larger percentage of
the desirable forage grasses. Under dryland cultivation,
crop response is spotty and, for the most part, poor.
Irrigation under good management produces considerably
better yields. This soil is in dryland capability unit
IVs-1, irrigated capability unit IITs-1, the Saline low-
land range site, and the Moderately saline or alkali
woodland site.

Loup series

The Loup series consists of dark-colored, poorly
drained soils of the bottom lands in a small valley along
Sweet Creek and in the valley along the South Loup
River in the extreme northwestern corner of the county.
They occupy a small acreage, are nearly level areas, and
are lower than any of the surrounding soils. The soils
formed from moderately fine to moderately coarse tex-
tured recent alluvium, 6 to 20 inches thick, that was de-
posited over fine and medium sands. Practically no
gravel is in these soils. Ground water is at or near the
surface during wet seasons but as much as 4 feet from
the surface during the driest seasons. These soils have
poor natural drainage. Surface runoff is very slow.

Loup soils have a gray to very dark gray surface
horizon, 6 to 12 inches thick. This horizon has mainly a
moderate crumb structure but in places it is platy, blocky,
or granular. The surface horizon ranges from very firm
to very friable when moist, depending somewhat on varia-
tion in texture. Normally, there is a 4- to 8-inch transi-
tion horizon of mottled sandy loam or loamy sand. Di-
rectly beneath this horizon is a substratum of fine and
medium sands. This material is dull colored, or it may
be brighter colored with numerous dark-brown stains and
streaks. Loup soils are normally noncalcareous through-
out their profile.

Loup soils occur on lower elevations and have a higher
ground-water level than the Ilsmere or Wann soils.
Their natural drainage is similar to that of the Barney
soils. The Loup soils have a substratum of fine and
medium sands, whereas the Barney soils have a substratum
of mixed sand and gravel.

The ground-water level in Loup soils is too high for
successful cultivation. These soils are used for whatever
pasture they will produce. Many areas are excellent wild-
life refuges. The higher areas produce good bluestem,
switchgrass, and Indiangrass for hay. Reeds, sedges, cat-
tails, and prairie cordgrass grow in the lowest areas.
Some areas are so wet that they are almost marshes.
Willows are dominant where there are trees of any kind.

One soil of the Loup series is mapped in this county.

Loup loam (0 to 1 percent slopes) {Lm).—The profile of
this soil is the one deseribed for the Loup series. Some
areas having a surface soil of silty clay loam or fine
sandy loam are included. This soil is not suitable for
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irrigation. It is in dryland capability unit Vw-1, the
Wetland range site, and the Wet woodland site.

Meadin series

The Meadin series consists of nearly level soils on
stream terraces. They developed in sandy stream-de-
posited materials less than 20 inches thick, which overlie
mixed sand and gravel. These soils are not extensive
in the county.

- Meadin soils have a gray to grayish-brown sandy loam

surface horizon. This horizon ranges from 4 to 10 inches
thick and has a moderate crumb structure. The subsoil
is brown to dark-brown coarse sandy loam or loamy
sand. It is 6 to 10 inches thick and has weak, coarse,
crumb structure. At depths of 10 to 20 inches, there is
an abrupt change to coarse sand or mixed sand and
gravel. A few pebbles are on the surface of the soil and
throughout the profile. Meadin soils are noncalcareous.
They are excessively drained, with very rapid permea-
bility and a low water-holding capacity.

Meadin soils have a shallower profile than the closely
associated O’Neill soils.

Most of the Meadin soils are in permanent pasture, but
small areas are cultivated as a part of larger units of
deeper soils. Under dryland farming, these soils are
droughty and are not suitable for cultivated crops.
Under 1rrigation, yields of grass, small grains, and
alfalfa are fair to good if the soils are managed in-
tensively.

Meadin sandy loam, 0 to 1 percent slopes (Ms).—The
profile of this soil is like the one described for the Meadin
series. A few areas with a loam surface horizon are in-
cluded. This soil is in dryland capability unit VIIs4,
irrigated capability unit IVs-4, the Shallow range site,
and the Shallow woodland site. ‘

Meadin loamy sand, 3 to 11 percent slopes (MdB).-—
This soil is on slopes that break from terraces to the bot-
tom lands in the Platte River Valley. It forms a dis-
continuous band from a point southwest of Grand Island
to the Hall-Buffalo County line southwest of the Wood
River. In some places the band is too narrow to be
shown as a soil area and is indicated by a wavy line.

This soil is variable in thickness and texture. Most
of it has a grayish-brown sandy loam or gravelly loamy
sand surface horizon, 2 to 8 inches thick. In places the
slightly darkened surface layer has been removed by ero-
sion. The subsoil horizon is commonly lacking. In some
profiles there is a subsoil, 2 to 14 inches thick, that con-
sists of coarse, weak, blocky, brown sandy loam. At
depths of 6 to 20 inches the soil grades rapidly to a sub-
stratum of mixed sand and gravel. In many areas, the
soil profile is entirely lacking and the coarse sand and
gravel are exposed.

In some cultivated areas there is a large amount of
gravel on the surface. These areas show evidence of
erosion, even when in native pasture. Numerous small
and large gullies cross the slopes. Diagonal cattle trails
cross many of these areas and contribute to their suscepti-
bility to water erosion.

This droughty soil has excessive natural drainage be-
cause of its shallow depth and coarse texture. Surface
runoff is very rapid.
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This soil is suited only to permanent pasture. It sup-
ports a poor to fair growth of native grasses and annual
weeds. It is too steep, too shallow, and too gravelly for
successful cultivation, and it is not suitable for irrigation.
This soil is in dryland capability unit VIIs—4, the Shal-
low range site, and the Shallow woodland site.

O’Neill series

Soils of the O’Neill series developed in loamy to sandy
stream-deposited materials that are 20 to 36 inches deep
over coarse sand or mixed sand and gravel. These soils
are on nearly level stream terraces in the Platte River
Valley. They occur mainly as a discontinuous band
along the southern edge of the terraces. They are in an
area known locally as Poverty Ridge because of the
numerous crop failures before irrigation became estab-
lished.

O’Neill soils are excessively drained and have a low
water-holding capacity. Permeability is .moderately
rapid. These soils are noncalcareous throughout their
. profile.

Soils of the O’Neill series have a friable, dark brown-
ish-gray to very dark grayish-brown loam and sandy
loam surface horizon that is of weak, granular structure.
This horizon grades to a grayish-brown sandy loam sub-
goil. In some profiles a thin, 2- to 6-inch, blocky
clay loam layer occurs just above the substratum of
coarse sand or mixed sand and gravel. There is a sprin-
kling of fine gravel throughout the profile, but it is never
abundant above the substratum.

O’Neill soils have a sand-gravel substratum, whereas
soils of the Ortello series are sandy in that horizon. The
profile of the O’Neill soils is thicker over the sand-gravel
substratum than that of the Meadin soils. The O’Neill
soils have a sandier subsoil and a shallower profile than
the Hord soils. '

Soils of the O’Neill series are droughty under dryland
management. Their response to irrigation is good, but
there are some limitations when water is applied. Be-
cause the soils have a low water-holding capacity, irri-
gated crops do best if the water is applied at frequent
mtervals. Irrigation is most efficient if the field laterals
are not more than an eighth of a mile long.

These soils are easy to work. They are susceptible to
wind erosion if they are not protected by growing crops
or crop residues.

O’Neill soils produce good yields of corn, sorghum,
potatoes, alfalfa, soybeans, sugar beets, and tame pasture,
Nearly all the commercial potato production in Hall
County is on O’Neill soils. The principal grasses in
native pastures are buffalograss and blue grama, with
some big and little bluestem.

O’Neill loam, 0 to 1 percent slopes (Ok).—The profile
of this soil is much like the one described for the O’Neill
series. The loam surface layer contains an aburidance of
organic matter. Surface runoff is slow. Drainage is
largely internal. Small areas with a sandy loam and silt
loam surface texture are included. This soil is in dry-
land capability unit ITs-5, irrigated capability unit IIs-5,
the Silty range site, and the Silty to clayey woodland
site.

0’Neill loam, 3 to 5 percent slopes, eroded (OkB2}.—
This soil is almost entirely on slopes that break from
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the stream terraces down to bottom lands in the Platte
River Valley. The dark surface horizon is thinner than
that described for the O’Neill series. In most areas it
is 6 to 10 inches thick. The lighter colored subsoil is
exposed in a few spots. .

A few areas of this soil are in permanent pasture.
Small crossable gullies are common in nearly all areas.
This soil is in dryland capability unit ITIe-1, irrigated
capability unit IIIe-1, the Silty range site, and the Silty
to clayey woodland site.

0’Neill sandy loam, 0 to 1 percent slopes (Om).—This
soil has a very friable sandy loam surface layer which
is lighter colored (browner) than the corresponding
layer in the soil described for the O’Neill series. This
soil is slightly more droughty than the O’Neill loams.
Irrigation is necessary for high yields. This soil is in
dryland capability unit ITe-3, irrigated capability unit
IIe-3, the Sandy range site, and the Sandy woodland
site.

O’Neill sandy loam, 3 to 7 percent slopes, eroded
(OmB2).—This soil occurs on slopes that break from stream
terraces to the bottom lands in the Platte River Valley.
Some erosion has exposed a lighter colored subsoll.
There is more gravel on the surface than on areas of
uneroded O’Neill soils. Small crossable gullies are com-
mon. This soil is in dryland capability unit IIIe-3,
irrigated capability unit IITe-3, the Sandy range site,
and the Sandy woodland site.

Ortello series

The Ortello series consists of deep soils on stream
terraces and uplands that have a moderately sandy sub-
soil. These soils formed from sandy alluvium. In some
areas much of this material has been reworked by wind.
Ortello soils occur at both low and high terrace levels
in the Platte River Valley and on adjacent uplands.
They are mainly nearly level, but hummocky areas with
gradients up to 6 percent are included.

Ortello soils have a very dark gray to grayish-brown
loam and fine sandy loam surface horizon, 8 to 20 inches
thick. It is slightly acid to medium acid. This horizon
has a weak granular or moderate crumb structure and is
friable to very friable when moist. The slightly acid
subsoil is light brownish-gray sandy loam with a weak,
coarse, prismatic structure breaking to weak, coarse,
crumb structure. It becomes coarser and a little lighter
colored with depth. On stream terraces coarse sand or
mixed sand and gravel are at depths of 4 to 6 feet. The
substratum is nearly neutral. A loamy substratum phase
of the Ortello soils is mapped where a silty to clayey
layer occurs at a depth of 3 to 5 feet.

The normal Ortello soils are noncalcareous throughout
their profile. These somewhat excessively drained soils
have moderately rapid permeability and a medium
water-holding capacity.

Ortello soils have a sandier subsoil than the Hord or
the Holdredge soils. Their profile is not so sandy as
that of the Thurman soils. Ortello soils have a sandy
substratum, whereas O’Neill soils have a substratum con-
sisting of mixed sand and gravel.

Most of the Ortello soils are cultivated. They are
somewhat droughty under dryland farming, but crops
respond well to irrigation. Wind erosion is a hazard on
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the phases that have a sandy surface soil. Corn, wheat,
sorghum, and alfalfa are the most commonly grown
crops. Soybeans, tame pasture, potatoes, and sugar beets
are also grown successfully. In native pastures the prin-
cipal grasses are blue grama, buffalograss, big and lit-
tle bluestem, sand dropseed, and prairie sandreed.

Ortello fine sandy loam, 0 to 3 percent slopes (OrA).-—
This soil has a profile similar to that described for the
Ortello series. The surface layer is fine sandy loam.
This horizon is thinner and lighter colored (browner)
than in Ortello loam, 0 to 1 percent slopes. This soil is
in dryland capability unit ITe-3, irrigated capability
unit 1Te-8, the Sandy range site, and the Sandy wood-
land site.

Ortello fine sandy loam, 3 to 7 percent slopes (OrB).—
The soil of this unit has a profile similar to that de-
scribed for the Ortello series. In cultivated areas, how-
ever, the surface horizon is slightly thinner; it is 6 to
12 inches thick. Some areas occupy low-lying ridges,
but, for the most part, this soil is on irregular, wind-
formed hummocks. It is in dryland capability unit
IITe-3, irrigated capability unit I1Ie-3, the Sandy range
site, and the Sandy woodland site.

Ortello fine sandy loam, loamy substratum, 0 to 3
percent slopes (20r).—This soil has a surface layer and
subsoil similar to those described for the Ortello series.
At depths of 3 to 5 feet, however, there are silty to
clayey horizons that represent an older, buried soil. In
some places the silty buried material is yellowish loess,
ili which no darkening or soil development has taken
place.

This soil is less droughty under dryland farming than
the normal Ortello fine sandy loams. When leveling
for irrigation, it is possible to make deeper cuts without
exposing coarse material.

Some of this soil occurs on low-lying ridges or on low
hummocks. Other areas are nearly level. This soil is in
dryland capability unit ITe-3, irrigated capability unit
IIe-3, the Sandy range site, and the Sandy woodland
site.

Ortello fine sandy loam, loamy substratum, 3 to 7
percent slopes (20rB).—This soil has a surface soil and
subsoil similar to those described for the Ortello series.
The silty or clayey horizon occurs at depths of 3 to 5
feet.

This soil is on short side slopes along shallow inter-
mittent drains, on ridges, or on low Thummocks. In
places all of the surface soil has been removed and the
lighter colored sandy subsoil is exposed. Considering
the acreage as a whole, from 25 to 50 percent of the
surface soil is still present.

Surface runoff is rapid. The organic-matter supply
is low; and natural fertility is fair. Under dryland
farming, this soil is less droughty than the normal Or-
tello fine sandy loams. When leveling’ for irrigation, it
is possible to make deeper cuts without exposing coarse

material. This soil is in dryland capability unit ITTe-3,.

irrigated capability unit I1Te-3, the Sandy range site,
and the Sandy woodland site.

Ortello loam, 0 to 1 percent slopes {Of).—This soil has
a profile like that described for the Ortello series. The
surface layer is a loam. About two-thirds of this soil is
underlain, at depths of 3 to 5 feet, by buried silty and

SOIL SURVEY SERIES 1957, NO. 12

clayey soils. These buried soils have a profile similar
to that of the Hall, Hord, or Wood River soils.

This soil is in dryland capability unit ITe-1, irrigated
capability I-1, the Silty range site, and the Silty to
clayey woodland site. »

Ovina series

The Ovina series consists of imperfectly drained, mod-
erately dark colored, moderately sandy soils that have a
loamy subsoil. They are in nearly level areas in valley
positions that are within or that border sandhill areas.
Slick spots occur in some areas. There is little surface
runoff, and permeability is slow. The ground-water
level fluctuates between depths of 2 and 8 feet.

Ovina soils have a dark-gray to dark grayish-brown
fine sandy loam and loamy fine sand surface horizon, 5 to
15 inches thick. Tt is very friable when moist and is non-
calcareous but mildly alkaline. The surface horizon
grades to nearly massive, grayish-brown fine sandy loam.
Buried dark-gray to pale-olive loams or silt loams, over
light-gray to grayish-brown silty clay loams to clays,
begin at an average depth of 24 inches. The grayish color
is caused by the abundance of free lime. At about 5 feet,
the profile changes to calcareous loam or sandy loam, and
then to coarse sand or mixed sand and gravel.

Some profiles have been observed in which the coarse

substratum was at depths of 8 to 10 feet. Mottlings or

blotches of light olive-brown, strong-brown, greenish,
and bluish colors are common in the lower horizons of
these soils.

Ovina soils have a less sandy subsoil than Elsmere soils,
and they are less clayey than Silver Creek soils. They
differ from the Ortello soils in having a shallow water
table, as well as a mottled subsoil and other evidence of
subirrigation and recurrent wetness.

Most areas are in native meadow. The most common
grasses in these meadows are big and little bluestem,
switchgrass, Indiangrass, blue grama, and some prairie
cordgrass. Hay yields are good. Some areas of Ovina
soils are cultivated. Yields are fair during dry years.
In years of normal rainfall, some areas are too wet for
successful cultivation.

Ovina fine sandy loam (0 to 1 percent slopes) (Ov).—
This soil occupies nearly level, fairly broad, areas border-
ing the sandy uplands. It is associated with sandy soils
of the stream terraces. This soil is in dryland capability
unit ITw-6, irrigated capability unit IIw-6, the Sub-
irrigated range site, and the Moderately wet woodland
site.

Ovina loamy fine sand (0 to 3 percent slopes) {Oa).—
This soil has a profile similar to the one described for
the Ovina series. Becanse of wetness, most of this soil
is in native meadow. It is in dryland .capability unit
IITw-5, irrigated capability unit ITIw-5, the Subirri-
gated range site, and the Moderately wet woodland site.

Platte series

The Platte series consists of shallow soils of the bot-
tom lands that are forming in 10 to 20 inches of recent
alluvium. The alluvium overlies coarse sand or mixed
sand and gravel. These soils occur extensively through-
out the Platte River Valley. They are at lower eleva-
tions than the surrounding, deeper soils. Most areas of
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the Platte soils are associated with scars left by the
former channels of the Platte River.

Platte loam has a calcareous, gray to black loam sur-
face horizon and is 8 to 12 inches thick. It is friable
when moist. Below the surface soil, in most places,
there is a 6- to 10-inch horizon of stratified, mottled,
light-gray silt loam, loam, and very fine sandy loam.
This 1s the parent material of the soil, and it rests di-
rectly on the coarse substratum. Where the dark sur-
face horizon is deepest, however, the soil grades through
a layer of sandy loam to the mixed sand and gravel of
the substratum.

Included with the Platte soils are soils having less
than 10 inches of soil material over coarse sand and
gravel.

The Platte soils have a low water-holding capacity
because they are shallow. The coarse substratum has
very rapid permeability. The ground-water level fluc-
tuates between depths of 2 and 6 feet. It is highest
during winter and early in spring. When the water
table 1s high, capillary action brings soluble salts to the
surface, where they accumulate as a white crust. Most
of the salts are leached or washed away by late spring
or summer rains. There is little danger from salt accu-
mulation during normal years.

Platte soils are shallower over the coarse substratum
than the moderately deep Wann loams. They resemble
the Meadin soils in depth but have a higher ground-
water level and occur on bottom lands instead of terraces.

Most areas of Platte soils are in permanent pasture or
hay. Under dryland management, the soils are too
droughty to be farmed successfully. Most of the culti-
vated areas are irrigated. Under irrigation, the hazards
are severe. Water runs must be short, and applications
of water frequent. Sorghum and corn are best suited.
Where the soils are in native meadow, yields of hay are
good. Grasses in native pastures should not be over-
grazed (fig. 8). In poor pastures, ironweed, vervain,
goldenrod, and ragweed have replaced the native blue
grama, buffalograss, switchgrass, Indiangrass, and blue-
stem.

Figure 8—This area of Platte soils has a high carrying capacity
when it is properly managed, but the proportion of undesirable
weeds and grasses is high when it is overgrazed.
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Platte loam (0 to 8 percent slopes) (Pt).—The profile of
this soil is like the one described for the Platte series.
About a third of the acreage is in areas that have a net-
work of small, crossable drains, 1 to 2 feet deep and 5
to 15 feet wide, that carry surface water to larger
streams. This so1l is in dryland capability unit VIIs-4,
irrigated capability unit IVs—4, the Subirrigated range
site, and the Shallow woodland site.

Platte-Sarpy complex (0 to 2 percent slopes) (P-S).—
This complex consists of imperfectly drained, shallow,
loamy Platte soils and excessively drained, deep, very
sandy Sarpy soils. The two are so intermixed they could
not be mapped separately. Numerous small channels
cross the areas of this unit. -

Platte loam and a Platte soil with a sandy loam sur-
face soil occur at low elevations and occupy from 45 to
65 percent of the complex. Their profile is like that
described for the Platte series. Sarpy fine sand and
Sarpy loamy fine sand occupy from 30 to 40 percent of
the complex, and they are on the higher ridges where
slopes range from 8 to 8 percent. These ridges crest 2
to 6 feet above the level of the Platte soils. Sarpy soils
have a profile like that described for the Sarpy series.

Some areas have soils resembling Wann loam, Wann
fine sandy loam, and Wann fine sanﬁy loam, deep. These
soils are intermediate in elevation between the Platte
and Sarpy soils and occupy from 0 to 15 percent of the
complex. Their profile 1s like that described for the
Wann series.

This complex differs from the Platte-Wann complex
in having more sandy and very sandy Sarpy soils. Both
%gmplexes occur in abandoned channels of the Platte

iver.

The ground-water level fluctuates between 2 and 12
feet. Surface runoff is medium. Some water moves
away in drainage channels. On the very sandy soils,
much of the water is absorbed nearly as rapidly as it
falls. Wind erosion is a hazard on some of the sandy
ridges where there is not enough grass to hold the soil.

Soils of this complex are in permanent pasture. They
are too rough for successful cultivation. Extensive lev-
eling could produce irrigable soils, but this would be
expensive. When properly managed, these soils pro-
duce a fair amount of good grasses. They have a mod-
erately high carrying capacity. The Sarpy soils are
suited to prairie sandreed, sand dropseed, big and little
bluestem, and blue grama. The Wann soils produce a
mixture of tall and short grasses, including some switch-
grass and Indiangrass. Platte soils commonly produce
the poorest stand of grasses. Povertygrass, needle-and-
thread, prairie triple-awn, and sand dropseed are the
more abundant grasses on this soil.

Soils of this complex are in dryland capability unit
VIIe-5, irrigated capability unit IVe-5, the Sands range
site, and the Very sandy woodland site.

Platte-Sarpy complex, channeled (0 to 6 percent
slopes) (2P-S).—These soils are like those described for the
Platte-Sarpy complex. The ridges of Sarpy soils are
higher than in the Platte-Sarpy complex. They have
side slopes of 5 to 15 percent, and the crest of the ridges
is 6 to 12 feet above the level of the adjacent Platte or
Wann soils. Because of the numerous high sand ridges,
shallow soil areas, and deeply entrenched drains, the
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soils are not suitable for cultivation. Many of the drains
and stream channels are noncrossable with farm ma-
chinery. The soils of this complex are in dryland capa-
bility unit VIIe-5, the Sands range site, and the Very
sandy woodland site.

Platte-Wann complex (0 to 2 percent slopes) (P-W).—
This unit is made up primarily of shallow, loamy Platte
soils and moderately deep to deep, sandy Wann soils in
such close association they could not be mapped sepa-
rately. They occur in bottom-land areas that were once
channels of the Platte River. The soils are forming in
materials recently deposited in the old channels.

The shallow, loamy soils of this complex have a pro-
file like that described for the Platte series. They occur
at the lowest elevations and occupy 80 to 60 percent of
the complex, depending on the particular area involved.
The moderately deep to deep sandy soils have a profile
like that described for the Wann series. These soils
occur at the highest elevations and occupy 40 to 70 per-
cent of the complex. Minor inclusions of deep, very
sandy soils similar to those described for the Sarpy
series occupy 5 to 10 percent of the complex.

Surface runoff is moderate to rapid because of a net-
work of drains, varying from 1 to 3 feet in depth and
from 3 to 15 feet i width, which carry rainwater to
larger streams. Most of the drains can be crossed with
farm machinery. Much of the water from gentle rains
enters the soil almost as rapidly as it falls. The water-
holding capacity is low to medium.

The ground-water level fluctuates between 2 and 8
feet. Tarly in spring when the water level is high, solu-
ble salts form a white crust on the surface of these soils.
It is not harmful to the native vegetation and is leached
or washed away by spring and midsummer rains.

Most areas of this complex are in permanent pasture
or native hay meadow. A high level of management is
necessary if these soils are cultivated. Crop yields are
fair under dryland cultivation. The shallow soils are
too droughty for successful crop production. If leveled
for irrigation, crop yields are good. If irrigation is not
used, areas of this complex are more profitable if left
in permanent pasture or hay meadow. Wind erosion
is a hazard.

If properly managed, pastures have a high carrying
capacity. The most common grasses are big and little
bluestem, switchgrass, Indiangrass, and bluegrass. In
overgrazed areas, annual weeds, povertygrass, prairie
triple-awn, and sand dropseed are common. The soils of
this unit are in dryland capability unit VIIs—4, irri-
gated capability unit IVs—4, the Subirrigated range site,
and the Shallow woodland site.

Platte-Wann complex, channeled (0 to 2 percent
slopes) {2P-W).—These soils are similar to those described
for the Platte-Wann complex. In the channeled phase,
many of the drains are not crossable with ordinary farm
machinery. They vary from 3 to 6 feet in depth and 6
to 20 feet in width. A few areas have water in them
much of the year.

All areas are in permanent pasture. They are too
rough for successful cultivation. This unit is in dryland
rapability unit VIIs—4, the Subirrigated range site, and
the Shallow woodland site.

SOIL SURVEY SERIES 1957, NO. 12

Riverwash

Riverwash (Rw).—Mapped togetherin this land type are
sand bars and sand flats and some smaller islands within
and adjacent to the channels of the Platte and South
Loup Rivers. These areas are 1 to 3 feet above the level
of normal stream flow. Most areas are slightly chan-
neled and are subject to cutting action of streams when
they are flowing at high-water stage. Some areas along
the South Loup River are flooded when stream flow is
highest. The flow of water in the Platte River is con-
trolled by large upstream dams, so there is little flood-
ing along that stream. |

%ome of the more stabilized areas have a moderately
dark surface horizon of coarse sand, 2 to 8 inches thick.
Most areas, however, have a light-colored surface layer
that contains little organic matter.

Wind erosion is active where vegetation is not estab-
lished, and most areas of Riverwash are nearly bare.
Cocklebur and small willows are the first plants to be-
come established. On the most stabilized areas, there
are dense stands of willows, cottonwood trees, brush, an-
nual weeds, and common reedgrass.

Many areas adjacent to river channels are used for
whatever pasture they will support. Most of the sand
bars are idle. Areas of Riverwash make excellent wild-
life habitats. This land type is in dryland capability
class VIII. It is not suitable as a woodland site.

Sarpy series

The Sarpy series consists of mnoncalcareous loamy
sands and fine sands on bottom lands in the valleys of
the Platte and South Loup Rivers. These soils are on
low ridges and adjacent to abandoned channels of the
Platte River. They occupy higher elevations than the
surrounding soils. Their alluvial parent material has
been reworked and drifted into low ridges by wind. In
some places the parent material was blown out of the
abandoned channels by north and northwesterly winds
to form natural levees on the banks of these channels.

The Sarpy soils have a loose, single-grain, grayish-
brown to dark grayish-brown surface horizon of fine
sand that is 4 to 14 inches thick. The subsoil is loose,
single-grain, light brownish-gray to grayish-brown fine
sand or loamy sand. Normally, mottlings are absent.
Buried soils are not common in Sarpy soils, but in some
areas there is a loamy horizon between depths of 4 and
6 feet. Coarse sand or mixed sand and gravel is at
depths of 4 to 10 feet.

garpy soils are slightly acid to medium acid and are
noncaleareous. They are excessively drained. Perme-
ability is rapid. The water-holding capacity is low.
Surface runoff is slow on the more nearly level areas
because nearly all the water is absorbed as rapidly as it
falls. "Runoff is moderate on the steeper, sandy ridges.
The ground-water level is at depths of 6 to 12 feet.
Where these soils are cultivated, or where overgrazing
has destroyed the pasture grasses, wind erosion is a seri-
ous hazard.

Soils of the Sarpy series are sandier and have a lighter
colored surface horizon than the Cass soils. They have
a sandier, lighter colored profile, a lower ground-water
level, and better natural drainage than Wann soile.
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Most areas are in native pasture of hay meadow.
Where a high level of management is practiced, these
soils produce fair to good stands of prairie sandreed
and sand dropseed, with smaller stands of blue grama
and bluestem, On overgrazed and wind-eroded areas,
ragweed, ironweed, cocklebur, sandbur, and similar plants
are common.

When cultivated, Sarpy soils are droughty, are low in
natural fertility, and tend to be difficult to work because
of excessive sandiness. Crops respond well to irrigation.

Sarpy fine sand (2 to 6 percent slopes) {Sa).—This is
the soil considered typical of the Sarpy series. It occu-
pies sandy ridges that are 4 to 8 feet higher than the
adjacent soils. Some of the ridges crest at 10 to 15 feet.
This soil is in permanent pasture. It is too sandy, too
dvoughty, and too irregular for successful cultivation.
Blow-out troughs are common in some areas that have
been overgrazed. This soil is not suitable for irriga-
tion. It isin dryland capability unit VIIe-5, the Sands
range site, and the Very sandy woodland site.

Sarpy loamy. fine sand, 0 to 3 percent slopes (SgA).—
This soil has a loamy sand surface horizon, 6 to 14 inches
thick. It is thicker, slightly darker, and more coherent
than Sarpy'fine sand. The subsoil is grayish-brown or
light brownish-gray loamy sand that becomes coarser
with depth.

This soil is mainly on natural levees along abandoned
stream channels. Most areas are cultivated. Under dry-
land management, yields of corn, sorghum, and alfalfa
are fair to poor, depending on the amount of moisture
during the growing season. Many areas are irrigated,
and, under a high level of management, crops respond
well. This soil is in dryland capability unit IIle-5,
irrigated capability unit IVe-5, the Sandy range site,
and the Sandy woodland site.

Sarpy loamy fine sand, 3 to 7 percent slopes (SgB).-—
This soil is similar to Sarpy loamy fine sand, 0 to 3 per-
cent slopes. It occupies long, uneven, low ridges within
large, broad areas of less well drained soils. A few of
the less sloping areas are cultivated. During dry years,
crop yields are poor. In wet years, yields of corn,
sorghum, and alfalfa are fair. Most areas are in native
pasture and produce a good growth of sand-loving grass.
This soil is In dryland capability unit IVe-5, irrigated
capability unit IVe-5, the Sands range site, and the
Sandy woodland site.

Scott series

The Scott series consists of soils that occur in depres-
sions on the uplands and stream terraces. The soils
have a thin, silty surface horizon and a thick, dark,
claypan subsoil. The parent material is loess, a yellow-
ish, silty, windblown material. On the low terraces
north of Grand Island, however, the Scott soils formed
in a mixture of loess and stream-deposited material
(alluvium).

In this county, typical Scott soils have a friable, weak,
granular or platy, gray surface horizon 4 to 10 inches
thick. The lower part may be slightly grayer than the
upper part. It changes abruptly to the dark-gray clay
subsoil, which is of strong, prismatic-blocky structure.
The subsoil is sticky and plastic when wet and very hard
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when dry. It grades to yellowish parent material at
depths of 40 to 52 inches.

Areas of the low terraces in the northeastern part of
the county are less uniform in the subsoil and sub-
stratum. The upper subsoil ranges from clay loam to
clay. The parent material consists of stratified clay
loam, loam, and sandy loam. In places there is a 3- to
10-inch, mottled, sticky layer of light gray sandy clay
loam. The substratum of mixed sand and gravel is at
depths of 4 to 6 feet.

Most of the low areas are undrained and receive run-
off from higher surrounding soils. The water disappears
slowly by seepage or evaporation. During wet years the
areas are covered with water most of the time. In dry
years they produce a poor growth of annual weeds and
poor quality grasses. Some areas are nearly bare.

Scott soils have very poor natural drainage, are very
slowly permeable, and are frequently pon}cgled. Their
surface soil is slightly acid to medium acid, and their
subsoil is slightly acid to neutral. Free lime commonly
has been leached to depths below 60 inches.

Scott soils have a thinner surface soil than the Fill-
more soils and occur at lower elevation than the Butler
and Fillmore soils. They are not suited to buffalograss
or grama, which normally grows on the Fillmore soils.

Most areas of the Scott soils are used for whatever
pasture they will produce. Some areas are cultivated,
but yields are poor. One soil of this series was mapped
in the county.

Scott silt loam (0 to 1 percent slopes) (Sc).—This soil
is mostly in pasture, but some areas are cultivated. Yields
of corn and sorghum are poor. Unless they are pro-
tected by diversion ditches or by terraces, crops ordi-
narily drown out in years of normal rainfall. The soil
can be irrigated if adequately protected from floods. If
the soil is cultivated deeper than 6 inches, some of the
clay subsoil is brought to the surface. This soil is in
dryland capability unit IVw-2, irrigated capability unit
IVw-2, the Overflow range site, and the Wet woodland
site.

Silver Creek series

The Silver ‘Creek series consists of nearly level, im-
perfectly drained, deep soils that contain an abundance
of lime. In this county the areas are on the low and
high stream terraces in the Platte River Valley. The
Silver Creek soils formed in old alluvium on the lower
terraces and in loess on the higher terraces. Permeability
is slow because of the clayey subsoil. Surface runoff and
internal drainage are slow. The water table fluctuates
between depths of 3 and 10 feet.

Silver Creek soils have a calcareous, gray, silt loam
surface soil, 8 to 14 inches thick, that is of weak, fine,
granular structure. The subsoil, a dense, blocky silty
clay or clay, is very plastic and sticky when wet and
very hard when dry. It contains a heavy concentration
of lime carbonate and is gray to light gray when dry.
The lower part of the subsoil contains less lime than
the upper and in many places is stained or blotched with
brownish, bluish, or greenish colors. On the lower ter-
races this mottling marks the zone within which the
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water table fluctuates. On the higher terraces the sub-
soil grades rapidly to a substratum that consists of loess
having a silt loam texture and mottles of light gray.

Silver Creek soils differ from the nearby Exline soils
in having a thicker surface horizon, a blocky instead of
columnar subsoil, a higher concentration of free lime,
and a lower concentration of soluble salts and alkali.
Silver Creek soils contain more lime, are at lower ele-
vations, and are more poorly drained than the Wood
River soils.

Crops yield fairly well on Silver Creek soils, though
they sometimes drown out in wet years. The soils can
be irrigated successfully if adequate surface drainage is
established. One soil of this series was mapped in the
county.

Silver Creek silt loam (0 to 1 percent slopes) (Si).—
This soil has a profile like the one described for the
series. Crops yield fairly well but may drown out in
wet years. Areas in pasture or hay meadows yield very
well. Where the soil has not been cultivated, the plant
cover is a mixture of tall and short grasses—buffalograss,

_western wheatgrass, saltgrass, bluestem, and some Indian-:

grass and switchgrass.

Irrigation can be practiced where adequate surface
drainage can be established. This soil is in dryland
capability unit IITw-2, irrigated capability unit TIIw-2,
the Subirrigated range site, and the Moderately wet
woodland site.

Thurman series

The Thurman series consists of dark-colored soils of
the uplands and stream terraces that developed in very
sandy materials deposited by wind or water. These soils
occur in nearly level to hummocky positions in the north-
central part of the county and also in a discontinuous
band along the south break to the Platte River Valley.

These soils have a dark-gray or dark grayish-brown
surface soil of fine sandy loam or loamy fine sand. This
horizon is 10 to 20 inches thick, is very friable when
moist; and is slightly acid to medium acid. The sub-
soil is slightly acid, brown to grayish-brown loamy
sand or loamy fine sand that commonly becomes coarser
with depth. It is very friable when moist and weakly
coherent when dry. Thurman soils are noncalcareous.

Soils of the Thurman series have a thicker and darker
colored surface horizon than the closely associated Val-
entine soils. ,

Thurman soils are very rapidly permeable, Surface
runoff is slow because most of the rainfall is absorbed
as rapidly as it falls. Wind erosion is a severe hazard
if these soils are not properly managed. In the culti-
vated areas, corn and sorghum are the most commonly
grown crops. Some wheat is also grown. These soils
are droughty under dryland management, but produce
fair to good crops in years of above-normal rainfall.
Areas in permanent pasture support a mixed growth of
blue grama, little and big bluestem, prairie sandreed,
and sand dropseed.

Thurman fine sandy loam, 0 to 3 percent slopes
(TsA).—Some of this soil is on low ridges or irregular, low
hummocks with slopes of about 2 percent., Other areas
are in low pockets or sags between higher lying areas
of Valentine soils. These areas vary from 5 to 30 acres
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in size. A few areas having a loam or silt loam surface
horizon are included. :

"This soil is slightly droughty for dryland crops. Crop
response to irrigation is excellent. This soil is in dry-
land capability unit IIe-3, irrigated capability unit
ITe-3, the Sandy range site, and the Sandy woodland site.

Thurman fine sandy loam, 3 to 7 percent slopes
(TsB).—Most of this soil is hummocky, but some areas are
on short side slopes along intermittent drains in the
sandy uplands. A few areas having a loam surface
horizon are included.

Erosion has not been uniform. In places the original
dark surface soil has been removed and the lighter col-
ored sandy subsoil is exposed. In most areas, however,
25 to 50 percent of the dark surface soil remains and
the soil is generally dark colored. In many places the
remaining surface soil has been mixed with the subsoil
during tillage.

Most of this soil is cultivated, but crop yields are only
fair because of rapid surface runoff and low natural
fertility. This soil is low in organic matter and nitro-
gen. 1t is in dryland capability unit ITTe-3, irrigated
capability unit 1ITe-3, the Sandy range site, and the
Sandy woodland site.

Thurman loamy fine sand, 0 to 3 percent slopes
(ThA].—This soil occurs in wind-formed, very gently undu-
lating positions. In a few areas dark, buried silty soils
are at depths of 3 to 5 feet.

Wind erosion is a hazard on this soil when it is cul-
tivated. There are no surface drainage channels, because
the rainfall is absorbed nearly as rapidly as it falls.
Internal drainage is rapid.

Most of this soil is cultivated. Corn, wheat, sorghum,
and alfalfa are the main crops grown. During dry years,
this soil is droughty, but it produces fair to good yields
when rainfall is normal or above normal. A few areas
are irrigated by sprinklers. Leveling for gravity irriga-
tion can be done, but large amounts of soil must be
moved.

This soil is in dryland capability unit IIIe-5, irri-
gated capability unit IVe-5, the Sandy range site, and
the Sandy woodland site.

Thurman loamy fine sand, 3 to 7 percent slopes
(ThB).—The profile of this soil is like that described for the
Thurman series. A few areas subject to severe wind
erosion have lost most of their dark-colored surface hori-
zon. Slopes are complex and the surface is hummocky.
Some of the soil is cultivated, but most of it is in perma-
nent pasture. It is in dryland capability unit IVe-5,
irrigated capability unit IVe-5, the Sands range site,
and the Sandy woodland site.

Thurman loamy fine sand, loamy substratum, 0 to
3 percent slopes [2ThA).—This soil has a surface layer and
subsoil horizon similar to those described for the Thur-
man series. At depths of 3 to 5 feet, there is a buried
silty to clayey horizon. The silty or clayey lower hori-
zon makes this soil less droughty than the other Thur-
man soils. If it is leveled for irrigation, there is little
chance of exposing coarse material. This soil is in dry-
land capability unit IITe-5, irrigated capability unit
IVe-5, the Sandy range site, and the Sandy woodland
site.
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Thurman loamy fine sand, loamy substratum, 3 to
7 percent slopes (2ThB).—This soil has a profile similar to
that described for the Thurman series, but it has a
buried silty to clayey horizon at depths of 8 to 5 feet.
The lower horizon makes the soil less droughty than
other Thurman soils, as it holds moisture within the
reach of many crop roots. In a few areas most of the
original dark-colored surface horizon has been removed
by severe wind erosion. Most of this soil is cultivated,
but very little is irrigated. This soil is in dryland capa-
bility unit IVe-5, irrigated capability unit IVe-5, the
Sands range site, and the Sandy woodland site.

Thurman loamy fine sand, wind eroded (0 to 7 per-
cent slopes) (Th3).—This soil oeccurs mainly in low hum-
mocky positions, and its profile is similar to the one de-
scribed for the Thurman series. The surface layer is
light colored.

This soil contains very little organic matter, and its
fertility is low. Permeability is rapid, and the water-
holding capacity is low. Most of this soil is cultivated.
It is not suited to irrigation, and farmers consider it
droughty.

Severe wind erosion is a hazard on this soil. Because
of erosion, it is unstable during periods of high winds.
Areas of this soil are small because wind erosion has
not been uniform. Much of the loamy fine sand surface
horizon has been completely removed from the crests of
the hummocks (fig. 9). Erosion is not so severe on the
side slopes. Some “blow sand” has accumulated in the
low-lying areas between the hummocks.

It is in dryland capability unit VIe-5, the Sands
range site, and the .-Very sandy woodland site.

Valentine series

The Valentine series consists of young, hummocky soils
that formed in wind-deposited sands. There arve two
general areas of Valentine soils. The most extensive
area is located north of Cairo and Abbott in the north-

Figure 9—Sand drifting from an unprotected field of. Thurman
loamy fine sand, wind eroded, has accumulated in a fence row.
This soil needs a good cover crop or stubble mulch. .

western and north-central parts of the county. A smaller
area is in the south-central part, south of the Platte
River Valley. Slopes range from 3 to 15 percent but
are dominantly not more than 10 percent.

Valentine soils have a dark-gray to light brownish-
gray surface horizon of fine sand or loamy fine sand
that is 4 to 12 inches thick. Normally, there is enough
organic matter and silt mixed with the sand. to give it
weak coherence. This horizon grades rapidly to a loose,
pale-brown fine sand or loamy fine sand that continues
downward for at least 5 feet, and in places to 20 feet
or more. A thin, slightly darkened horizon that indi-
cates short periods of a former stabilization and forma-
tion of a surface layer occurs frequently in these soils.

The soils of the Valentine series ave slightly acid to
medium acid. No lime carbonate is present. They are
rapidly permeable and have a low water-holding capac-
ity. Surface runoff is very slow because the rainfall is
absorbed by the porous sands. Blowouts are common.

Valentine soils have a lighter colored, thinner surface
horizon and a sandier subsoil than the closely associated
Thurman soils. :

Nearly all areas of Valentine soils are in permanent
pasture. They are too sandy and unstable for successful
cultivation. Wind erosion 1s a serious hazard when the
grass cover is destroyed. The native vegetation consists
of fair to good stands of prairie sandreed, sand drop-
seed, blue grama, sand bluestem, and big and little blue-
stem. Only one soil of this series was mapped in the
county.

Valentine fine sand (Va).—This soil is described as typi-
cal of the Valentine series. It produces fair to good
stands of native grasses and is considered good grazing
land when properly managed. Blowout troughs are
common. This soil is in dryland capability unit VIIe-5,
the Sands range site, and the Very sandy woodland site.
It is not suitable for irrigation.

Volin series

The Volin series consists of silty alluvial soils of the

Platte River Valley. They are underlain at 3 to 6 feet
by coarse sand or mixed sand and gravel.
. The surface horizon, 8 to 18 inches thick, is a cal-
careous, dark grayish-brown silt loam or very fine sandy
loam of medium granular structure. It is friable when
moist and slightly hard when dry. Normally, there is a
medium-textured transitional horizon that is slightly
lighter colored than the surface horizon. The upper
substratum, or C horizon, at depths of 12 to 24 inches,
is a light-gray to grayish-brown silt loam or very fine
sandy loam of weak, coarse, prismatic structure, This
horizon is friable when moist and slightly hard when
dry. " In places it is calcareous. The lower C horizon is
stratified, light-colored, friable silt loam. Coarse sand
or mixed sand and gravel occur at depths of 3 to 6 feet.
In a few places there is a dark, buried, loamy layer in
the lower substratum.

These well-drained soils are seldom flooded. Surface
runoff is medium, and permeability is moderate. Iro-
sion by wind and water is seldom a hazard if good
management is used.

Volin soils have a slightly finer textured, more co-
herent subsoil than Cass soils. They are better drained
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and have a coarser textured subsoil than the Lamoure
soils. One soil of the Volin series was mapped in the
county.

Volin silt loam (0 to 1 percent slopes) (Vo).—This is one
of the best agricultural soils of the county. Most of it
is cultivated. Crop yields are fair to good under dry-
land management. The soil responds well to irrigation.
It is easy to work. Natural fertility and the water-
holding capacity are high. Areas in native pasture
groduce excellent stands of 2%ra,sses, mainly bluestem,

lue grama, buffalograss, and bluegrass. This soil is in

dryland capability unit I-1, irrigated capability unit
I-1, the Silty range site, and the %i],ty to clayey wood-
land site.

Wann series

The Wann soils are nearly level to very gently rolling,
deep and moderately deep soils on bottom lands in the
valleys of the Platte and South Loup Rivers. They
formed in recent alluvium under the influence of a mod-
erately high water table. Wann soils are at lower ele-
vations than the surrounding well-drained soils but are
higher than the associated shallow soils. These soils
have a sandy subsoil. =

Wann loam, deep, is the central, or typical, soil of
this series. If has a very friable, calcareous, dark-gray
to very dark grayish-brown loam surface horizon, 6 to
14 inches thick. It is of moderate crumb structure. The
subsoil is light-gray or light brownish-gray fine sandy
loam that breaks to coarse, weak, irregular fragments.
Brownish and yellowish stains or blotches are present
in this horizon. The subsoil is commonly stratified with
thin layers of medium and moderately coarse alluvial
material. The sandy texture continues to depths of 36
inches, or beyond 60 inches, to the substratum of coarse
sand or mixed sand and gravel. Lime carbonates are
usually at the surface and at varying levels in the profile.

Surface runoff is slow. Since most areas are nearly
level, water enters the soils as rapidly as it falls. In-
ternal drainage is moderately rapid. The water-holding
capacity is medium to low. The ground-water fluctu-
ates between depths of 3 and 8 feet. Capillary action
brings some soluble salts to the surface during winter and

early in spring, but summer rains tend to leach and

wash away these salts.

‘Wann soils are more poorly drained and occupy lower
positions than Cass soils. They have a sandier subsoil
than the Leshara soils. They are not so sandy as the
Sarpy soils and their surface horizon is thicker and
darker.

The Wann soils in this county differ in depth to sand
and gravel. Those that are deeper than 86 inches are
identified by the word “deep.” Those that have sand
and gravel 20 to 36 inches from the surface do not have
the word “deep” in their name.

Most of the areas of Wann soils are under dryland
cultivation. In some seasons wetness limits crop pro-
duction, but in drier seasons the water table provides
subirrigation. Corn, sorghum, and alfalfa are most
commonly grown. Some areas are irrigated. Response
to irrigation is good. Some areas of Wann soils are in
native pasture and hay meadow (fig. 10). Excellent
stands of big and little bluestem, switchgrass, Indian-
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Figure 10.—Wann soils produce some of the best yields of native
hay in Hall County.

grass, and blue grama grow on these soils. Commonly
there is some reedgrass and sand dropseed.

Wann fine sandy loam, deep (0 to 2 percent slopes)
(3Wb).—The profile of this soil is like that described for
the Wann series. Most areas are nearly level, but a few
are in low, hummocky positions.

About one-fourth of the areas are crossed by many
drains and small channels from 1 to 3 feet deep and 3
to 15 feet wide. Most of these channels can be crossed
with farm machinery, but, because it is difficult to cul-
tivate the channeled areas, most of them are in native
pasture. Leveling for irrigation is expensive.

This soil is in dryland capability unit ITw-6, irri-
gated capability unit ITw-6, the Subirrigated range site,
and the Moderately wet woodland site.

Wann fine sandy loam (0 to 1 percent slopes) (Wb).—
This soil has a profile similar to that described for the
Wann series, but the coarse sand and gravel is at depths
of only 20 to 36 inches. Most of this soil is in perma-
nent pasture. If cultivated, it will produce fair to good
crops, especially during years of above-normal rainfall.
During dry years, it is droughty. Crops respond well
to irrigation. This soil is in dryland capability unit
ITw-6, irrigated capability unit ITw-6, the Subirri-
gated range site, and the Moderately wet woodland site.

Wann loam, deep (0 to 3 percent slopes) (3Wm).—The
profile of this soil is similar to that described for the
Wann series. It has a loam surface horizon. )

About 15 percent of this soil is in areas cut by numer-
ous drains and channels that carry surface water to
larger streams. These drains are from 1 to 3 feet deep
and from 3 to 15 feet wide and can be crossed by farm
machinery. The soil in the drains is slightly shallower,
darker, and more silty than the normal Wann loam.
This soil is difficult to farm because of the numerous
drains. It is in dryland capibility unit ITw-4, irrigated
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capability unit IIw-4, the Subirrigated range site, and
the Moderately wet woodland site.

Wann loam, deep, saline (0 to 1 percent slopes)
(2Wm).—This soil has a profile similar to that described
for the Wann series. It has a loam surface horizon and
is saline. White crystals are common in the surface
layer and upper subsoil. Because of salinity, most areas
are in permanent pasture or hay meadow. If these areas
are overgrazed, saltgrass quickly replaces the more palat-
able grasses. Small depressions, covered with a dense
growth of saltgrass, cover from 10 to 30 percent of the
pasture areas. This soil is in dryland capability unit
IVs-1, irrigated capability unit ITTs-1, the Saline low-
land range site, and the Moderately saline or alkali wood-
land site.

Wann loam (0 to 1 percent slopes) (Wm).—This soil is
similar to Wann loam, deep, but its sand-gravel sub-
stratum is only 20 to 86 inches from the surface. The
water-holding capacity is low. During dry seasons crops
tend to burn quicker than on deeper soils of the Wann
series. This soil is in dryland capability unit IIw—4, irri-
gated capability unit ITw—4, the Subirrigated range site,
and the Moderately wet woodland site.

Wood River series

The Wood River series consists mainly of deep, nearly
level soils on stream terraces. They have a dark, thick
silt loam surface horizon over a prismatic-blocky clay-
pan subsoil. The most extensive areas are in the west-
central part of the county, between Cairo and Wood
River, but some are on side slopes along shallow, inter-
mittent drains where erosion 1s moderate. The soils
formed on the high stream terraces in yellowish, wind-
deposited silts ang in mixed alluvium and loess, under-
lain by mixed sand and gravel, on the lower terraces
north of Grand Island.

Wood River soils have a friable, slightly acid to me-
dium acid, gray to very dark grayish-brown surface
horizon, 10 to 20 inches thick. The slightly alkaline,
slowly permeable subsoil is grayish-brown: to dark gray-
ish-brown silty clay. It is very firm when moist and is
15 to 24 inches thick (fig. 11). This horizon is com-
monly referred to as a hardpan or claypan because of its
silty clay texture and prismatic-blocky structure. The
hardpan limits the effective root zone of many crops,
particularly under dryland farming. Soluble salts oc-
cur beneath the hardpan in the areas on the higher ter-
races. These salts are too far from the surface to be
harmful to crops. Free lime normally occurs in the
substratum. Wood River soils are imperfectly drained.

Wood River soils are closely associated with Exline,
Hall, and Hord soils. They have a thicker surface layer
and subsoil than the Exline soils, and the soluble salts,
where present, are deeper in the profile. Wood River
soils have a finer textured subsoil and more strongly
developed blocky structure (claypan) than the Hord and
Hall soils. They lack the calcareous surface layer, the
high-lime subsoil, and the high ground-water level of
the Silver Creek soils.

Wood River soils are suited to most crops commonly
grown in the county. Crops respond well to irrigation.
Where the soil is leveled, the areas of exposed subsoil
respond like alkali spots; they are difficult to farm, re-
spond slowly to treatment, and produce poor crops.
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Nearly all the acreage of Wood River soils is culti-
vated. In native pastures the vegetation is a mixture of-
tall and short grasses, mostly buffalograss, blue grama,
and big and little bluestem.

Wood River silt loam, 0 to 1 percent slopes (Wr).—
This soil, one of the most extensive in the county, has a

rofile like that described for the Wood River series. A
ew areas adjacent to the silty uplands southwest of
Cairo are occasionally flooded following heavy rains.
This soil is in dryland capability unit IIs-2, irrigated
capability unit YIs-2, the Silty range site, and the Silty
to clayey woodland site.

Wood River silt loam, 1 to 3 percent slopes (WrA).—
This soil is similar to Wood River silt loam, 0 to 1 per-
cent slopes. The range in slope is 1 to 3 percent, but

slopes of about 2 percent are dominant. This soil is in
dryland capability unit IIs-2, irrigated capability unit
IIIe-2, the Silty range site, and the Silty to clayey wood-
land site.

Wood River silt loam, 3 to 7 percent slopes, eroded
(WrB2).—This soil occurs on short side slopes along natural
intermittent drains in the west-central part of the county.
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Figure 11.—Note the 14-inch surface horizon in this Wood River

soil underlain by a weak subsurface horizon (A:) of a grayish color.

The blocky claypan slows root development and effective water
movement,
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It is more sloping than the adjoining, nearly level Wood
River soils and has a thinner surface horizon. In many
places tillage has mixed the original surface layer with
the subsoil. The surface soil is thickest on the upper
part of the slope and thinnest on the lower part, where
the volume of moving water is greatest.

This soil has a spotty, dark- and light-colored appear-
ance because erosion has not been uniform. Surface run-
off is rapid. Fertility and the supply of organic matter
are moderately low. Where the subsoil is exposed, crop
response is poor. This soil is in dryland capability unit
IIle-2, irrigated capability unit IIle-2, the Silty range
site, and the Silty to clayey woodland site.

Wood River-Exline fine sandy loams (0 to 3 percent
slopes) (W-Es).—About 80 percent of this complex is Wood
River fine sandy loam, and about 20 percent is Exline
fine sandy loam. The Exline fine sandy loam occurs as
buffalo wallows in pastures or as slick spots in cultivated
fields. These small depressions are 100 to 300 feet apart.

The soils of this complex produce fair to good ylelds
of corn, wheat, alfalfa, and sorghum. Crops respond
well to itrigation. This complex Is in dryland capability
unit IVs-1, irrigated capability unit ITIs-1, the Saline
lowland range site, and the Moderately saline or alkali
woodland site.

Wood River-Exline silt loams (0 to 1 percent slopes)
(W—E).—This complex is about 80 to 85 percent Wood River
silt loam and 15 to 20 percent Exline silt loam. The Ex-
line soil occurs as buffalo wallows in pastures or as alkali
spots in cultivated fields. The alkali spots are similar to
other alkali areas in Exline-Wood River silt loams. The
soil between these spots is similar to that described for
the Wood River series. The areas of Exline soil, 50 to
400 feet apart, are too numerous to be mapped separately.
A few minor areas of Hall and Hord soils are included
in' this complex.

Fair to good yields of corn, wheat, sorghum, and al-
falfa are grown. Yields are considerably higher under
irrigation. Barnyard manure and other organic matter
will make the alkali spots more friable. Gypsum or sul-
fur will lower the alkalinity and salinity and make them
more productive and thus improve yields. This com-
plex is in dryland capability unit IVs-1, irrigated capa-
bility unit I1Is-1, the Saline lowland range site, and the
Moderately saline or alkali woodland site.

Use and Management of Soils

This section consists of eight main parts. The first
part explains the land capability classification used by
the Soil Conservation Service. It also lists and briefly
defines the capability units grouped for dryland farming
in Hall County. ,

The second part discusses each dryland capability unit.
Suitable uses of the soils in the units are suggested and
certain practices of management are given.

The general management of irrigated soils is discussed
in the third main part, and in the fourth part is a dis-
cussion of the management of each capability unit of
irrigated soils.

The fifth part consists of a table listing, for principal
crops, the estimated yields that can be expected under
two levels of management on each soil in the county.

These estimated yields ave listed for both dryland and
irrigated farming.

The sixth part discusses the use and management of
rangeland, and the seventh part describes the use and
management of woodland. The eighth part discusses
the engineering uses of soils.

Capability Groups

Capability grouping is a system of classification used
to show the suitability of soils for crops, grazing, forest-
ry, and wildlife. Tt is a practical grouping based on
the needs and limitations of the soils, the risk of damage
to them, and their response to management. There are
three levels above the soil mapping unit. These are the
capability unit, the subclass, and the class. B

Unit.—The capability unit, which also can be called a
management group of soils, is the lowest level of the
capability grouping. A capability unit is made up of
soils that are similar in the management they need, in
the risk of damage, and in general suitability for use.

Subclass.—The next broader grouping, the subclass, is
used to indicate the dominant kind of limitation. The
letter symbol “e” indicates that the main limiting factor
is risk of erosion; “w” means that there is excess water
or poor drainage; “s” means that the soils are shallow,
droughty, or low 1n fertility ; and “c” means that climate
is so cold or dry it limits use of the soils. In this county
all subclasses are used.

Class.—The broadest grouping, the land class, is iden-
tified by Roman numerals. All the soils in one class have
limitations and management problems of about the same
degree, but of different kinds as shown by the subclass.
All of the land classes except classes I and VIII may
have one or more subclasses.

Fight broad classes are provided in the national capa-
bility classification.

Class T soils are those that have the widest range of
use and the least risk of damage. They are level or
nearly level, productive, well drained, and easy to work.
They can be cultivated with almost no risk of erosion
and will remain productive if managed with normal care.

Class ITI soils can be cultivated regularly but do not
have quite so wide a range of suitability as class I soils.
Some class IT soils are gently sloping; consequently, they
need moderate care to prevent erosion. Other soils in
class IT may be slightly droughty, or slightly wet, or some-
what limited in depth.

Class III soils can be cropped regularly but have a
narrower range of use than those in class II. They need
even more careful management.

In class IV are soils that should be cultivated only
occasionally or only under very careful management.

In classes V, VI, and VII are soils that normally
should not be cultivated for annual or short-lived crops,
but they can be used for pasture or range, for woodland,
or for wildlife.

Class V soils are nearly level and gently sloping but
are droughty, wet, low in fertility, or otherwise not suit-
able for cultivation.

Class VI soils are not suitable for crops because they
are steep or droughty or otherwise limited, but they give
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fair yields of forage or forest products. Some soils in
class VI can, without damage, be cultivated enough so
that fruit trees or forest trees can be set out or pasture
crops seeded.

Class VII soils provide only poor to fair yields of
forage and have characteristics that limit them severely
for this use. Fair to good yields of forest products may
be obtained.

Class VIII soils have practically no agricultural use.
Some of them have value as watersheds, as wildlife habi-
tats, or for scenery.

The capability classification of a dry-farmed soil in
Hall County may differ from the capability classification
of the same soil if the soil is irrigated. Therefore two
sets of classification must be made—one for the soils in
the county if they are dry farmed and the other for the
soils if they are irrigated.

In the following outline, the capability classes, sub-
classes, and units of dry-farmed soils in Hall County are
given, along with a brief description of the kind of soils
in the classes, subclasses, and units.

Class T.—Soils with few limitations that restrict their use.
These soils are suitable for intensive cultivation over
long periods without special practices other than those
used for good farming.

Unit1 I-1: Deep, nearly level, easily worked
soils.

Class 11.—Soils with some limitations that reduce the
choice of plants or require some conservation practices.
They are suitable to tilled crops, pasture, or woodland.

Subclass ITc: Deep and moderately deep soils on
which climate is the principal hazard.

Unit ITe-1: Nearly level, easily worked soils on
which limited rainfall is the principal hazard.

Subclass ITe: Soils subject to moderate erosion.

Unit ITe-1: Deep, very gently sloping, easily
worked soils.

Unit ITe-3: Nearly level to very gently sloping,
slightly sandy soils.

Subeclass 1Is: Deep and moderately deep, nearly
level soils with soil limitations.

Unit ITIs-2: Nearly level claypan soils.

Unit ITs-5: Nearly level, moderately deep,
moderately sandy soils.

Subclass IIw: Deep and moderately deep soils lim-
ited by excess water. :

Unit IIw-3: Deep and moderately deep soils of
the bottom lands that are occasionally flooded.

Unit ITw—4: Deep and moderately deep, easily
worked soils of the bottom lands that are oc-
casionally wet due to a high water table.

Unit IIw—6: Deep and moderately deep, slightly
sandy soils that are occasionally wet due to
high water table. '

Class TIT.—Soils with severe limitations that reduce the
choice of plants or require special conservation practices
or both. These soils are suitable to tilled crops, pasture,
woodland, or wildlife.

Subclass IITe: Nearly level to gently sloping soils
where erosion is the main hazard.

Unit TITe-1: Deep and moderately deep, easily
worked soils on gentle slopes. Erosion is slight
to moderate.
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Unit IlTe-2:
slopes.

Unit ITTe-3: Deep and moderately deep, slightly
sandy soils on gentle slopes.

Unit IlTe—-5: Deep, very sandy soils on nearly
level to very gentle slopes.

Subclass I1Iw: Deep soils limited by excess water.

Unit TITw—2: Moderately wet claypan soils in
depressions or bottom lands.

Unit ITIw—5: Very sandy soils of the terraces
and bottom lands that are moderately wet due
to a high water table.

Class IV.—Soils with very severe limitations that restrict
the choice of plants, require very careful management,
or both. They are suited to tilled crops, but need in-
tensive treatment. They are also suited to pasture,
woodland, or wildlife.

Subclass IVe: Soils subject to severe erosion.
Unit IVe-1: Deep, easily worked soils on
gentle to moderate slopes.
Unit ITVe—-5: Very sandy soils on gentle slopes.
Subclass IVs: Shallow soils or seils with a saline or
alkali condition.
Unit IVs—1: Nearly level to very gently sloping,
moderate to strongly saline or alkali soils.
Subclass IVw: Soils that are wet due to frequent
overflow or an occasional high water table.
Unit IVw—2: Ubpland and terrace depressional
soils that are subject to frequent overflow.

Class V.—Soils with limitations; other than erosion
hazard, that are impractical to remove and that limit
their use largely to pasture, range, woodland, or wild-
life cover.

Unit Vw—1: Very wet lowlands.

Class VI.—Soils with severe limitations that make them
generally unsuited for cultivation and limit their use
largely to pasture or range, woodland, or wildlife cover.

Subclass VIe: Moderately steep to steep soils.

Deep claypan soils on gentle

Unit VIe~1: Deep, silty soils on moderately
steep to steep slopes. Erosion may be slight
to severe.

Unit VIe-5: Deep, very sandy soils on strong
slopes.

Subclass VIs: Soils affected by strongly saline or
alkali conditions.
Unit VIs—-1: Nearly level to gently sloping soils
affected by strongly saline or alkali conditions.
Subclass VIw: Soils limited by excess water.
Unit VIw-1: Medium-textured and slightly
sandy shallow-soils that are wet because of a
high water table.

Class VII.—Soils that are unsuited for cultivation and
have very severe limitations that restrict their use
largely to grazing, woodland, or wildlife.

Subclass VIIe: Soils subject to severe erosion.
Unit VIIe-5: Loose, very sandy and sandy
soils on nearly level slopes or on choppy dunes.
Subelass VIIs: Shallow, dry soils.
Unit VIIs—4: Medium-textured to gravelly
shallow soils on nearly level to steep slopes.

Class VIII.—Soils and land forms not suitable for com-

mercial production of crops, grasses. or woody plants.
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Management of Dry-farmed Soils by
Capability Units

Although the climate of Hall County is subhumid,
most of the soils in the county can be cultivated without
irrigation. But as much rainfall as possible must be re-
tained and used efficiently. In dryland farming, at-
tempts are made to prevent excessive evaporation, to slow
runoff and increase infiltration, and to prevent excessive
use of moisture by plants and the loss of soil through
wind erosion.

In the following pages management of dry-farmed
soils according to capability units is discussed. Impor-
tant general characteristics of the soils in each capa-
bility unit are given, and the soils in the unit listed.
Then suitable uses are named and effective management
suggested.

CAPABILITY UNIT I-1 (DRYLAND)

These are deep, nearly level, easily worked soils. They
have a dark, medium-textured surface horizon and are
on the bottom lands. They absorb and store water well
and readily release it to crops. Erosion is not a problem.
Yields are high. The soils in this unit are:

Cass loam, deep.
Volin-silt loam.

These soils are suited to corn, sorghum, wheat, oats,
barley, sweetclover, alfalfa, and tame grasses. Row crops
may be used for a maximum of 3 consecutive years in
the crop rotation. Growing of legumes in the cropping
system is advantageous to the farmer who raises live-
stock.

To maintain fertility and tilth, alfalfa and bromegrass
can be seeded every 5 to 6 years and left for 3 or 4 years.
Barnyard manure will help to maintain fertility and
tilth. Fertility can be maintained by using large
amounts of commercial fertilizer, but this is less desir-
able. More nitrogen will be needed during wet years
than in dry years. All crop residues should be returned
to the soil. Burning of wheat stubble is not desirable.
Stubble mulching is a good means of controlling erosion,
increasing moisture infiltration, and improving tilth.
The main requirement is maintaining fertility and tilth.

Nitrogen is needed on all the soils. Soil tests will show
the need for lime and the amount to apply.

CAPABILITY UNIT IIc-1 (DRYLAND)

These deep and moderately deep, nearly level, easily
worked soils occur on tplands and stream terraces. They
have a medium-textured surface soil and moderately fine
to moderately coarse textured subsoil. They absorb and
store water well and release it readily to plants. Erosion
is & minor problem. The soils in this unit are:

Hall silt loam, 0 to 1 percent slopes.

Hall-O’Neill complex, 0 to 1 percent slopes.

Hastings silt loam, 0 to 1 percent slopes.

Hord silt loam, 0 to 1 percent slopes.

Hord silt loam, thin solum variant, 0 to 3 percent slopes.
Holdrege silt loam, 0 to 1 percent slopes.

Kenesaw silt loam, 0 to 1 percent slopes.

Ortello loam, 0 to 1 percent slopes.

These are some of the best agricultural soils in the
county. They are suited to corn, wheat, sorghum,. oats,
barley, sweetclover, alfalfa, and tame grasses. Under
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dryland farming, all of the available rainfall is needed
and practices should be followed that will use it effi-
ciently.

Row crops can be grown for a maximum of 2 consecu-
tive years. A legume sod crop, such as alfalfa or an
alfalfa-bromegrass mixture, can be included in the crop-
ping system once every 6 years and allowed to remain
for 3 or 4 years. It will help to control erosion, to build
up the supply of organic matter, and to increase fer-
tility. Such management is particularly advantageous
to farmers who raise livestock. A less desirable alterna-
tive is to maintain fertility by using large amounts of
commercial fertilizer. Under such management, all crop
residues must be returned to the soil. More nitrogen is
needed during wet years than during dry years. Burn-
ing of wheat stubble is not desirable.

Stubble mulching will leave most of the crop residues
on the surface and help to reduce evaporation. This is
important on the O’Neill and Ortello soils. Green-
manure crops, such as sweetclover, are useful on the
Kenesaw soil, which is low in organic matter and in
fertility.

The soils of this management unit need nitrogen. Soil
tests will show the need for lime.

CAPABILITY UNIT Tle-1 (DRYLAND)

These are deep, easily worked, very gently sloping
soils on uplands, stream terraces, and colluvial slopes.
They have a medium-textured, dark-colored surface hori-
zon over a moderately fine, medium, or moderately coarse
subsoil. They absorb and store water well and release it
readily to plants. If cultivated and not protected, they
are subject to some sheet and wind erosion. The soils in
this unit are:

Hall silt loam, 1 to.3 percent slopes.
Hastings silt loam, 1 to 3 percent slopes.
Hobbs silt loam, 1 to 3 percent slopes.
Holdrege silt loam, 1 to 3 percent slopes.
Hord silt loam, 1 to 3 percent slopes.

These soils are suited to corn, wheat, oats, barley,
sweetclover, sorghum, alfalfa, and tame grasses. Row
crops may be grown a maximum of 2 consecutive years.

Widely spaced terraces used with grassed waterways
and contour farming is a desirable way of controlling
erosion. These practices may be used together or indi-
vidually but are more effective if used together. Stubble
mulching increases infiltration of moisture, helps to con-
trol erosion, improves tilth, and enables the farmer to use
the available moisture more efficiently. Green-manure
crops and barnyard manure will increase organic-matter
content and fertility.

A legume grown in the cropping system every 6 years
will help to maintain fertility and to decrease erosion.
For the farmer who uses legumes in feeding livestock,
this system has particular advantages. A less desirable
alternative for the cash-crop farmer is to maintain fer-
tility by using large amounts of commercial fertilizer and
returning all crop residues to the soil. Burning stubble
is not desirable.

Nitrogen will increase the yields of most nonlegumi-
nous crops. Soil tests will show any need for lime. These
are good agricultural soils if proper measures are taken
to control erosion and to reduce loss of water.
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CAPABILITY UNIT Ile-3 (DRYLAND)

These are deep and moderately deep, nearly level to
very gently sloping sandy soils on bottom lands, stream
terraces, and uplands. They have a surface horizon of
dark-colored, fine sandy loam and a lighter colored sub-
soil ranging from sandy loam to silty clay loam. They
are subject to wind erosion when not protected by crop
residues or growing crops. Water erosion is active on
some of the longer slopes. )

The sandy surface layer makes these soils easy to culti-
vate. They absorb water well and readily release it to
plants. Because of their coarse texture, they are some-
what droughty. The soils in this unit are:

Cass fine sandy loam, deep.

Cass fine sandy loam.

Hord-O’Neill complex, 0 to 1 percent slopes.

O’Neill sandy loam, 0 to 1 percent slopes.

Ortello fine sandy loam, 0 to 8 percent slopes.

Ortello fine sandy loam, loamy substratum, O to 3 percent

slopes.
Thurman fine sandy loam, 0 to 3 percent slopes.

These soils are suited to corn, wheat, rye, sorghum,
sweetclover, alfalfa, vetch, and tame grasses. Practices
are needed to control both wind and water erosion. Cover
crops of rye and vetch, wind stripping, shelterbelts, and
stubble mulching will help control wind erosion. Where
slopes are more than 1 percent, widely spaced terraces,
together with contour farming and grassed waterways,
will help control water erosion.

A legume may be included in the cropping system at
least once every 6 years. Row crops are not desirable
for a period longer than 2 consecutive years. The soils
are normally low in organic matter. Use of legumes,
green-manure crops, and barnyard manure will help to
Increase organic-matter content and to reduce the hazard
of wind erosion.

Normally, the soils need nitrogen fertilizer for highest
yields. They are low in lime and phosphorus, which
should be applied in amounts indicated by soil tests.

CAPABILITY UNIT IIs-2 (DRYLAND)

This unit consists of deep, nearly level soils on stream
terraces and uplands. They have a silty surface horizon
and a claypan subsoil. The subsoil restricts penetration
of roots and water. Slow infiltration and slow per-
meability make the soils somewhat droughty during dry

weather, The soils are fertile and productive during
years of above-normal rainfall. The soils in this unit
are:

Butler silt loam.
‘Wood River silt loam, 0 to 1 percent slopes.
Wood River silt loam, 1 to 3 percent slopes.

These soils are suitable for corn, wheat, sorghum, and
alfalfa. They are particularly well suited to wheat be-
cause it matures before the hot, dry summer weather.
These soils are better suited to small grains and sorghum
than to corn.

Grasses and legumes are beneficial because they keep
the soils more open, or porous, and thus allow better
penetration of water. Legumes are needed in the crop-
ping system about once every 6 years. Row crops may
be used for a maximum of 2 years. Stubble mulching
helps to improve tilth and to reduce evaporation. Barn-
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yard manure increases the supply of organic matter and
improves fertility. Where these soils occur on slopes of
more than 1 percent, widely spaced terraces, together
with contour farming, will intercept runoff and reduce
soil erosion.

The soils are normally acid in their surface horizon
and require lime for legumes. Nitrogen is needed for
highest yields of crops other than legumes.

CAPABILITY UNIT IIs-5 (DRYLAND)

These are moderately deep, nearly level, easily worked
soils of bottom lands and stream terraces. They have a
dark, medium-textured surface horizon and a loamy sub-
soil, and they are underlain by coarse sands and gravel at
depths of 20 to 36 inches. These soils absorb water well
and readily release it to crops, but, because of the coarse
substratum, cannot store large amounts of water for
plant use. The hazard of erosion is slight. The soils in
this unit are:

Cass loam.
-O'Neill loam, 0 to 1 percent slopes.

Corn, sorghum, wheat, and tame grasses are suited to
these soils. Alfalfa can also be grown, but stands do not
last many years because the soils are droughty.

Row crops may be used for a maximum of 3 consecu-
tive years 1 a crop rotation. Legumes and grass grown
in the crop rotation are advantageous to the farmer who
raises livestock. Barnyard manure will help to maintain
fertility and tilth. A less desirable alternative program
for the cash-crop farmer is to maintain fertility by using
commercial fertilizer. All crop residues must be returned
to the soil under such a program. Stubble mulching is a
desirable way of reducing evaporation, improving tilth,
and controlling erosion. The main needs of these soils
are maintaining fertility and tilth and conserving mois-
ture. Soil tests will indicate if lime is needed and the
amount to apply.

CAPABILITY UNIT IIw-3 (DRYLAND)

Hobbs silt loam, 0 to 1 percent slopes, is the only soil
in this capability unit. This is a deep soil on bottom
lands that are occasionally flooded for short periods of
time. At times, crops are damaged by scouring or de-
posits left by floods and planting is delayed. This soil
is sometimes damaged by water from higher, adjacent
uplands. During dry years, this additional water may
be of some benefit to crops if it does not come too fast.

Corn, sorghum, wheat, sweetclover, alfalfa, and tame
grasses are suitable crops for this soil. Alfalfa is dam-
aged by excess water.

To conserve fertility, include a legume in the cropping
system at least once every 6 years. Row crops should be
limited to 3 consecutive years. In some fields, diversion
terraces will intercept runoff that can cause soil erosion
and damage crops. These diversions will carry excess
water slowly to an outlet or spread it on native grass
where erosion will not occur. Drainage ditches must be
maintained to remove excess water and to prevent drown-
ing of crops.

Nitrogen is required for all crops except legumes. ILime
is ordinarily not needed.
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CAPABILITY UNIT IIw-4 (DRYLAND)

This unit consists of deep and moderately deep, im-
perfectly drained soils that have a medium-textured
surface horizon. They are in nearly level and channeled
areas on the bottom lands. The ground-water level
fluctuates between 2 and 8 feet from the surface. Dur-
ing normal or wet years, the water table is high enough
to limit crop yields. During dry years, crops may obtain
some benefit from the water table because 1t subirrigates
the soils. These soils absorb water well and readily re-
lease it to plants. Erosion is not a problem. The soils
in this unit are: -

Leshara silt loam.
‘Wann loam, deep.
‘Wann loam.

The crops suited to these soils are corn, wheat, sor-
ghum, alfalfa, sweetclover, and tame grasses. Many areas
remain in native meadow. Yields of hay are good.

The principal problem is the wetness of the soils dur-
ing some seasons. It is difficult to correct this, but in
some areas surface ditches or tile drains may be used.
Legumes or legume-grass mixtures can be included in the
cropping system to increase the supply of organic matter,
to improve tilth, and to maintain fertility. Limit row
crops to 3 consecutive years.

These soils are high in lime. Alfalfa ordinarily shows
increased yields following application of phosphate. On
some of the soils, corn has shown good response to the
application of zinc; sorghum responds to the application
of iron. Nitrogen is necessary for high yields.

CAPABILITY UNIT IIw-6 (DRYLAND)

These are deep and moderately deep, imperfectly
drained soils with a fine sandy loam surface horizon.
They are level or nearly level and are on bottom lands
and stream terraces. Their subsoil is a light-colored
fine sandy loam. A substratum of medium to moderately
fine texture is in a few of the soils. The ground-water
level, or a perched water table, is sufficiently high to
cause the soils to be wet for part or all of the year. This
wetness frequently causes late spring planting. Poor
aeration and cool soil temperatures cause slow growth.
During most years, yields are lower on these soils than
on the well-drained soils of similar texture. During sea-
sons of drought, however, crops normally obtain some
benefit from the additional moisture in these soils, and
yields are higher than on the well-drained areas. Farm-
ers refer to these soils as subirrigated. The soils in this
unit are:

Leshara fine sandy loam.
Ovina fine sandy loam.
Wann fine sandy loam, deep.
Wann fine sandy loam.

Corn, wheat, sorghum, alfalfa, sweetclover, and tame
grasses are suited to these soils. Alfalfa yields are low-
ered because of the high water table and may be drowned
out in the lowest areas during wet years.

The principal problem is wetness during some seasons.
If a legume or legume-grass mixture is included in the
cropping system about once every 6 or 8 years, tilth and
fertility will be maintained more easily. Barnyard
manure will increase production.
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Ordinarily, these soils have a sufficiently high content
of lime. Nitrogen is needed; phosphate normally in-
creases yields of alfalfa. Limited soil tests have shown
zine may be beneficial for corn.

CAPABILITY UNIT IIle-1 (DRYLAND)

All the soils of this unit have a medium-textured
(mostly silt loam) surface horizon and are only slightly
to moderately eroded. The subsoil ranges from moder-
ately fine to moderately coarse but in most of the soils
is medium textured. Slopes range from 2 percent on
young soils with thin surfaces to 3 to 6 percent on deep
and moderately deep older soils of the stream terraces
and uplands. Some areas are hummocky. Water is

- readily absorbed and is easily released for crops. Water

erosion is the main problem. Most of these soils are low
in organic matter. The soils in this unit are:

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

Hastings silt loam, 3 to 7 percent slopes, eroded.
Holdrege silt loam, 8 to 7 percent slopes.

Holdrege silt loam, 38 to 7 percent slopes, eroded.

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

Hord silt loam, thin solum variant, 3 to 7 percent slopes.
Kenesaw silt loam, 1 to 3 percent slopes.

Kenesaw silt loam, 3 to 7 percent slopes.

O’Neill loam, 3 to 5 percent slopes, eroded.

Corn, wheat, sorghum, alfalfa, sweetclover, and tame

grasses are suited to these soils. A legume or a legume-

grass mixture included in the cropping system once every
6 or 8 years will help maintain tilth and fertility. Row
crops should not be grown for more than 2 consecutive
years if maximum tilth and desirable structure are ex-
pected. Barnyard manure will increase organic-matter
content. Water erosion is the main problem. Contour
farming, along with terraces and grassed waterways, will
slow runoff and control soil loss. Stubble mulching
leaves most of the crop residues on the surface and con-
trols erosion. It also increases infiltration of moisture
and the supply of organic matter.

Nitrogen is needed for high yields on all crops other
than legumes. Apply lime 1 amounts indicated by soil
tests.

CAPABILITY UNIT Ille-2 (DRYLAND)

This capability unit consists of one soil, Wood River
silt loam, 8 to 7 percent slopes, eroded. This deep soil
of the stream terraces has a silt loam surface horizon
and a clayey (claypan) subsoil. It occurs on slopes of
8 to 7 percent and is moderately eroded. The subsoil is
very hard when dry and very sticky when wet. It re-
stricts penetration of roots and moisture and makes the
soil droughty. Surface runoff is rapid. If left unpro-
tected, this soil is subject to wind and water erosion.

This soil 1s suited to wheat, sorghum, alfalfa, sweet-
clover, and tame grasses. Wheat is suitable because it
matures before the hot, dry weather of July and August.
This soil is not suited to corn.

Because this soil occurs in long, narrow areas on short
side slopes along drains, it will need to be handled as a
separate unit. Soil and water losses can be minimized
with contour farming. On longer slopes, one or more
terraces can be established. Grassed waterways will pre-
vent the formation of gullies and will carry water down-



HALL COUNTY, NEBRASKA 35

slope to disposal areas, or to larger drainage channels,
without causing erosion. Grow legumes in the cropping
system once in every 5 or 6 years to allow their roots to
penetrate, aerate, and keep the subsoil open. Grow row
crops not more than 2 years in succession. Applying
barnyard manure, growing of green-manure crops, and
turning under of crop residues are desirable ways of
making the more severely eroded areas more friable.
Nitrogen is required. Ordinarily, lime is not needed.

CAPABILITY UNIT Ille-3 (DRYLAND)

These deep and moderately deep sandy soils occur on
stream terraces and uplands. They are dominantly
gently sloping, but some areas are hummocky. Most of
these soils have a dark, fine sandy loam surface horizon
and a lighter colored fine sandy loam subsoil. The sub-
stratum is variable. The soils absorb water well and
readily release it to plants. They are easy to cultivate
but are slightly to moderately susceptible to wind and
water erosion. In content of organic matter and in fei-
tility they range from low to medium. The soils in this
unit are as follows:

O’Neill sandy loam, 3 to 7 percent slopes, eroded.

Ortello fine sandy loam, 3 to 7 percent slopes.

Ortlel]o fine sandy loam, loamy substratum, 3 to 7 percent
slopes.

'.1.‘11111'11;3311 fine sandy loam, 3 to 7 percent slopes.

These soils are suitable for corn, wheat, rye, sorghum,
alfalfa, vetch, sweetclover, and tame grasses. Rye and
vetch are suitable as cover crops or green-manure crops.

Control of wind and water erosion is necessary to main-
tain productivity. Terracing, contour farming, striperop-
ping, grassed waterways, stubble-mulch tillage, anld field
shelterbelts are desirable where they can be used. Ter-
racing, however, may not be feasible in the hummocky
areas. Legumes or a legume-grass mixture included in
the cropping system once in every 5 or 6 years will build
up the supply of organic matter, improve fertility, and
control wind erosion. Cropping systems in which row
crop does not follow row crop are most useful in build-
ing up the soil and controlling erosion.

Nitrogen is normally required. Supplies of lime and
phosphorus are normally low; fertilizer containing these
can be applied in amounts indicated by soil tests.

CAPABILITY UNIT Ille-5 (DRYLAND)

This unit consists of soils of the bottom lands, stream
terraces, and uplands that have a very sandy surface
layer and subsoil. They are nearly level to very gently
sloping soils marked by low hummocks. The soils absorb
water well and readily release it to plants. Water-hold-
ing capacity is low, and permeability is rapid. Erosion
is normally slight, but a few areas may be moderately
eroded. These soils are easy to cultivate; when the sur-
face is dry, they must be protected from wind erosion.
Conserving moisture, maintaining fertility, and prevent-
ing erosion are the main requirements for successful crop
production. The soils in this unit are:

Sarpy loamy fine sand, O to 3 percent slopes.
Thurman loamy fine sand, 0 to 3 percent slopes.

Thurman loamy fine sand, loamy substratum, 0 to 3 percent
slopes.

Corn, wheat, sorghum, rye, vetch, sweetclover, alfalfa,
and tame grasses are suited to these soils. Rye and vetch
are used as cover crops or green-manure crops.

Legumes grown in the cropping system will help con-
trol erosion by keeping the soils covered throughout the
year. They also improve the fertility and increase the
supply of organic matter. Barnyard manure also in-
creases the supply of organic matter and improves fer-
tility. A year of a row crop may be followed by a
legume or a small grain. It is difficult to terrace these
soils because they are hummocky and very sandy. Con-
tour farming is practiced where it is suitable to the soils.
Field shelterbelts and stubble mulching are desirable
in controlling wind erosion.

Nitrogen 1s necessary for high yields of crops other
than legumes. Soil tests normally show a need for lime.

CAPABILITY UNIT IIIw-2 (DRYLAND)

This unit consists of imperfectly drained soils on bot-
tom lands and stream terraces that have a fine-textured
subsoil and of depressional soils on uplands that are occa-
sionally flooded. The soils of this capability unit have a
thick, dark, silt loam surface layer and a clayey subsoil.
The surface soil is easily worked and absorbs water
readily, but the subsoil does not absorb water well and
releases it slowly to plants. The soils are fertile, but
crops are sometimes lost because of flooding and lack of
surface drainage. In wet years, these soils are occasion-
ally too wet to cultivate. The soils in this unit are:

Fillmore silt loam.

Lamoure silt loam,
Silver Creek silt loam.

These soils are suitable for corn, sorghum, wheat, and
tame grasses. They are better suited to sorghum and
wheat than to corn or alfalfa. Alfalfa is seldom grown
on the Fillmore soil because of the risk of its drowning
out.

Terraces constructed on surrounding higher soils will
control accumulation of runoff on these lower lying areas.
Surface drainage by open ditches will remove much of
the excess water. In some years, good crops are grown
because they benefit from water draining onto these soils.

Nitrogen is needed for highest yields. Lime is not
needed on the Silver Creek or the Lamoure soil; soil tests
will indicate the need for lime on the Fillmore soil.
Phosphate normally increases yields on the Lamoure soil.

CAPABILITY UNIT IIIw-6 (DRYLAND)

This unit consists of imperfectly drained soils on the
stream terraces and bottom lands. They have a surface
layer of loamy fine sand and a subsoil of stained or
blotched loamy sand. The substratum of the soils in this
capability unit is variable. The Elsmere soil in South
Loup River Valley has a surface layer of fine sandy loam,
which overlies a subsoil of blotched fine sand.

These soils have a fairly high, or perched, water table
that keeps them wet part or all of the year. Above the
water table, they absorb moisture well and readily re-
lease it to plants. The soils in this unit are:

Elsmere fine sandy loam,

Elsmere loamy fine sand.
Ovina loamy fine sand.
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These soils are suitable for corn, sorghum, alfalfa,
sweetclover, and tame grasses. Alfalfa yields are lowered
because of the high water table. The main hazards on

these soils are susceptibility to blowing and the high

water table that sometimes causes extreme wetness, par-
ticularly in early spring. Drainage will correct the wet-
ness, although in dry years, the water table is of value
because it subirrigates crops. - During normal years, poor
soil aeration, cool temperatures, and wetness cause late
spring planting and reduce yields. A good vegetative
cover on the soils will control wind erosion. Rye and
vetch are sometimes used as cover crops and green-
manure crops.

A legume or a legume-grass mixture is needed in the
cropping system every 5 or 6 years and it ought to re-
main for 2 or 8 years. One year of a row crop followed
by legumes, small grain, or cover crops will control blow-
ing, Increase organic matter, and raise the level of fer-
tility. Barnyard manure will have the same effect.

Nitrogen 1s needed for highest yields, but lime is
seldom needed. Apply phosphate in amounts indicated
by soil tests.

CAPABILITY UNIT 1Ve-1 (DRYLAND)

This unit consists of severely eroded silty soils with
slopes of 3 to 6 percent and all silty soils with slopes of
7 to 11 percent. They occur on uplands, mainly on short
side slopes along intermittent drains or draws. Their
subsoils are medium or moderately fine textured. These
soils are easily worked. All are well drained and mod-
erately permeable. They absorb and store water well and
readily release it to plants. Surface runoff is rapid.
Sheet and gulley erosion are serious hazards. The soils
in this unit are:

Colby silt loam, 7 to 11 percent slopes.

Hastings complex, severely eroded.

Holdrege silt loam, 7 to 11 percent slopes.
Holdrege silt loam, 7 to 11 percent slopes, eroded.
Holdrege-Colby complex, severely eroded.

Corn, sorghum, alfalfa, sweetclover, wheat, and tame
grasses are suited to these soils. Grow legumes and grass
about 75 percent of the time because of the severe erosion
hazard. Cultivate the soils for only 2 or 8 years, includ-
ing 1 year of a row crop, before returning to a legume
or grass. These soils need terracing, contour farming,
grassed waterways, and measures for control of gullies.
Barnyard manure will increase soil fertility and decrease
runoff. Stubble mulching will. increase infiltration of
moisture and add organic matter.

Nitrogen is needed for highest yields of crops other
than legumes. The soils normally contain sufficient lime.

CAPABILITY UNIT IVe-5 (DRYLAND)

These very sandy soils occur on hummocky areas where
the dominant range in slopes is between 4 and 6 percent.
The soils are on bottom lands, stream terraces, and up-
lands. They have a surface layer and subsoil of loamy
fine sand. The substratum is variable. The soils absorb
and release water readily. The water-holding capacity
is low, and permeability 1s rapid. These soils are easy to
cultivate, but their surface must be protected from wind
erosion, as they blow easily. Keeping the soils covered
with grass most of the time will maintain fertility, con-
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serve moisture, and control erosion. The soils can be
cropped occasionally, but only for a year or two at a
time, and then reseeded to grass or a long-term legume.
The soils in this unit are:

Sarpy loamy fine sand, 3 to 7 percent slopes.

Thurman loamy fine sand, 8 to 7 percent slopes.

Thurman loamy fine sand, loamy substratum, 3 to 7 percent

slopes.

When these soils are cultivated, alfalfa, wheat, and
tame grasses are the best crops because they keep the
ground covered most of the year. Rye and vetch are
well suited as cover crops or green-manure crops. Row
crops are not suited, because of the severe hazard of wind
erosion and the need for farming up and down the slopes.
Ordinarily, terracing is not practical because the soils are
hummocky and very sandy. Returning all crop residues
to the soil and adding barnyard manure will improve the
fertility and organic-matter content. Nitrogen will im-
prove the yield of crops other than legumes. Lime is
needed for legumes.

CAPABILITY UNIT IVs-1 (DRYLAND)

These are nearly level to very gently sloping, deep soils
on stream terraces and bottom lands. They are moder-
ately affected by salinity and alkalinity. The surface
layer of these soils is silt loam, loam, or sandy loam. The
subsoil ranges from sandy loam to clay.

The salinity and alkalinity are not uniform on these
soils. ILight-colored alkali spots, or “slick spots,” occur
in fields. In pastures, these spots occur in slightly de-
pressed areas. The salinity and alkalinity are fully de-
scribed for the individual soils. In cultivated fields, the
surface soils are puddled where they are alkaline. Ero-
sion is slight on these arveas. The soils in this unit are:

Lamoure silt loam, saline.

Leshara silt loam, saline.

Wann loam, deep, saline.

Wood River-Exline fine sandy loams.
Wood River-Exline silt loams.

Most of the acreage in this capability unit is cultivated,
but many areas are in native grass. Yields are low be-
cause of salinity and alkalinity. Sorghum, wheat, sweet-
clover, alfalfa, and tame grasses are the most suitable
crops. Corn yields are fair on areas between alkali spots.
Barnyard manure and crop residues will make these spots
more friable. Sulfur or gypsum may be used on a trial
basis to reduce the alkalinity and salinity. Legumes may
be used in the cropping system about once every 5 or 6
years to improve tilth and fertility.

Nitrogen is needed for highest yields. Apply lime to
the Wood River-Exline soil areas in amounts indicated
by soil tests. Sufficient lime is available in the Lamoure,
Leshara, and Wann soils. Do not overgraze pastures.
Overgrazing allows saltgrass to crowd out the more
palatable grasses. Rotation grazing is desirable. Con-
trol of weeds and brush is needed in most areas.

CAPABILITY UNIT IVw-2 (DRYLAND)

The only soil in this unit is Scott silt loam. It occurs
in depressions on the stream terraces and uplands and is
flooded frequently. The surface layer, a thin silt loam,
overlies a dense, dark-colored claypan subsoil. 'The soil
absorbs water slowly and slowly releases it to plants.
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The main hazard is excess water for part or all of the
year. If the soil is cultivated deeper than 6 inches, the
sticky, clayey subsoil is exposed.

Where this soil can be drained, corn, sorghum, wheat,
and tame grasses can be grown successfully. Alfalfa is
sensitive to flooding and 1s not often grown. If satis-
factory drainage cannot be established, this soil should
be left in native grass and used for whatever pasture it
will support.

Surface drainage is difficult in some places, for the
areas are commonly in basins and there may be no satis-
factory {)]ace to drain the water. Terraces on the adja-
cent higher land will control much of the runoff and
reduce flooding of this soil. Surface drainage ditches
can be used in some places.

Available crop residues and barnyard manure will
make this soil more friable. Nitrogen is needed for high-
est crop yields.

CAPABILITY UNIT Vw-1 (DRYLAND)

In this capability unit are nearly level soils of the bot-
tom lands that have a water table at or near the surface
most of the year. These soils are too wet for cultivation.
Their surface layer is mostly loam and fine sandy loam
or silt loam. Their substratum is sand or mixed sand
and gravel. The high water table determines the use
and management of these soils. The soils in this unit
are:

Barney loam,
Loup loam,

Most areas are in native pasture or hay. Loup soil is
used only for the little pasture it will provide. Where
the Barney and Loup soils are pastured, they develop
boggy areas, which are indicated by small mounds 4 to 18
inches in height and 4 to 12 inches in diameter. In some
places there are three or four of these mounds per square
yard, and they lower the value of the land for pasture.
‘When hay is spread on these areas, the cattle will trample
the bogs and level the areas. The bogs develop only in
pastured areas.

No special treatments are necessary. Apply phosphate
in amounts indicated by soil tests. During some seasons,
the soils are so wet that grazing may have to be limited.
Proper stocking rates and rotation grazing will maintain
the carrying capacity.

The vegetation on these soils consists mainly of tall
sedges, sloughgrass, cattails, and wild ryegrass. In the
native hay meadows, there normally is some big and little
bluestem and switchgrass.

CAPABILITY UNIT VIe-1 (DRYLAND)

This unit consists of deep, silty soils on slopes of 10 to
30 percent. Where these soils have not been cultivated,
they have a thin surface horizon, but in areas that have
been farmed, most of the original darkened surface layer
has been removed by erosion. Water is readily absorbed,
but, because of the steep slopes, runoff is very rapid and
gulley erosion may be severe. In the severely eroded
areas, the supply of organic matter and the fertility are
low. The mapping units are:

Broken land.
Colby silt loam, 11 to 30 percent slopes.
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Because of slope and susceptibility to erosion, these
soils are suitable only for grass or trees. Areas already
cultivated ought to be reseeded to native grasses. This is
best done by first planting sweetclover or sudangrass and
then sowing a mixture of native grasses in the stubble.
The grass mixture may include big and little bluestem,
western wheatgrass, blue grama, and side-oats grama.
Some switchgrass can be added, as it does well 1n the
draws and drains at the base of the steep slopes. Good
grazing practices are necessary to get maximum produc-
tion. Terraces are needed to control gulley erosion and
to give the grass seedings a chance to get started. Seed-
ing of waterways to sod, shaping of gullies, and building
structures to control gullies are needed. These soils offer
some good sites for dams that will provide water for
livestock or-for recreation.

CAPABILITY UNIT Vie-56 (DRYLAND)

The only soil in this capability unit is Thurman loamy
fine sand, wind eroded. This very sandy soil is strongly
sloping or rolling. The surface layer is a thin or thick,
loamy fine sand; the subsoil is a loamy fine sand that is
lighter colored than the surface layer. This soil is
severely eroded and susceptible to further wind erosion
if a good grass cover is not maintained. Water is ab-
sorbed rapidly. Fertility is normally low.

This so1l is not suited to cultivation; it is rolling, very
sandy, susceptible to wind erosion, and low in fertility.
Areas already used for crops ought to be planted to a
mixture of native grasses or to trees. Big and little
bluestem, blue grama, side-oats grama, and sand love-
grass are best suited. Sweetclover may be seeded with
the grasses to provide nitrogen.

Areas in grass must not be overstocked. Rotate graz-
ing and sometimes defer grazing to allow the grasses to
go to seed. Control weeds and brush.

CAPABILITY UNIT VIs-1 (DRYLAND)

These strongly saline-alkali soils are on stream terraces
along the Platte River Valley. They are moderately wet.
The surface horizon is thin silt loam or sandy loam and
the subsoil is clay loam to clay of prismatic to columnar-
blocky structure. The substratum is variable. These
soils absorb water slowly and release it slowly to plants.
The saline-alkali condition is not uniform. The highest
concentrations occur in the small depressions in pasture
areas or the slick spots in cultivated fields. These spots
are 30 to 100 feet or more apart. Areas between the
spots are moderately saline or alkali or are not affected.

nder dryland management these soils are not suitable
for cultivated crops because of high soluble salt content,
high exchangeable sodium content, and high alkalinity.
The soils in this unit are:

Exline-Wood River fine sandy loams.
Exline-Wood River silt loams.

These soils are best suited to grass. Salt- and alkali-
tolerant vegetation grows best. Tall wheatgrass and
western wheatgrass can be used to reseed areas already
under cultivation. Proper stocking rates should be main-
tained because overgrazing tends to allow saltgrass to
crowd out the morecdesirable species. Mowing the pas-
tures regularly will destroy gumweed, goldenrod, and
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other large weedy plants. Some of the larger depres-
sions can be artificially drained by surface ditching.

CAPABILITY UNIT VIw-1 (DRYLAND)

One land type, Alluvial land, is in this capability unit.
This land type consists of silty or sandy soils of bottom
lands that are not suitable for cultivation because they
are frequently flooded or are broken into small units by
crooked stream channels. Along the Wood River, these
areas are covered with trees, brush, and weeds. Along
Dry Creek, these areas support a fair growth of pasture
grasses but are badly dissected by the meandering, deeply
entrenched stream channel,

This land type is suitable for grass or trees. Good
range management, such as proper stocking, rotation graz-
ing, and deferred grazing, are needed for maximum
yields. On flooded areas some reseeding of grasses is
needed at times. Structures that will control gullies are
necessary in some places. Where these areas are culti-
vated, they should be reseeded to native grasses. Switch-
grass, Canada ryegrass, and similar grasses may be nsed
along the Wood River. Blue grama, side-oats grama, big
and little bluestem, and switchgrass may be used along
Dry Creek.

CAPABILITY UNIT VIle-5 (DRYLAND)

These soils occur on bottom lands, stream terraces, and
uplands. The surface horizon is loose, single-grained fine
sand, 4 to 12 inches thick. The subsoil is lighter colored
fine sand. These soils are very low in organic matter
and in fertility. Water-holding capacity 1s low. The
soils absorb and release water readily to plants. When
not covered with grass, they are unstable and must be
carefully managed to prevent serious wind erosion. Most
areas are stabilized with grass, but many small blowout
troughs are included. The sands shift and drift with the
wind. The soils in this unit are:

Platte-Sarpy complex.
Platte-Sarpy complex, channeled.

Sarpy fine sand.
Valentine fine sand.

These soils are best suited to grass. They require in-
tensive range management, such as proper stocking, de-
ferred grazing, rotation grazing, and control of weeds
and brush. Animals will graze more uniformly with
proper distribution of salt. In the blowout areas, re-
seeding to grass is important. While these areas are
being revegetated, they should be fenced to keep live-
stock out. Sand lovegrass, sand dropseed, and prairie
sandreed are suited to these soils. Vetch may be seeded
with the grasses.

CAPABILITY UNIT VIIs-4 (DRYLAND)

These shallow soils are 10 to 20 inches thick over coarse
sand or mixed sand and gravel. They occur on bottom
lands and terraces. These soils have a surface horizon of
loam, sandy loam, or gravelly loam. In places this
horizon changes rapidly to a thin, lighter colored horizon
of stratified loam and sandy loam, or it grades directly
to the sand and gravel of the substratum. Slopes range
from nearly level to steep. The water table of the Platte
and the Wann soils fluctuates between 2 and 8 feet; that
of the Meadin soils is at about 30 feet. Water is readily
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absorbed, but the soils store very little for plants. The
soils are droughty and, normally, low in fertility. The
soils in this unit are:

Meadin loamy sand, 3 to 11 percent slopes.

Meadin sandy loam, 0 to 1 percent slopes.

Platte loam.

Platte-Wann complex.

Platte-Wann complex, channeled.

These soils are best suited to grass. With good con-
servation practices, the more desirable grasses will crowd
out the annuals and poorer grasses. Proper stocking,
deferred grazing, and rotation grazing are needed for the
pastures. Mowing will help to prevent weeds from using
the available moisture and going to seed. The pastures
will need to be reseeded if native grasses are not left to
produce seed.

CAPABILITY CLASS VIII (DRYLAND)

Riverwash is the only land type in capability class
VIII, which is not subdivided into units. It consists of
sand bars within and adjacent to the channels-of the
Platte and South Loup Rivers and Sweet Creek. These
areas are 1 to 3 feet above the normal stream flow. They
are coarse sand or mixed sand and gravel. Ordinarily,
there is little darkening of this material, but in some of
the more stabilized areas, a 2- to 8-inch surface horizon is
darkened with organic matter.

Some areas are barren except for small willows and
cocklebur. Cottonwood trees, brush, and common reed-
grass grow in many places. Wind erosion is active
where vegetation is not established. The land is subject
to some change when streams are high, and it is fre-
quently flooded.

This land is used for whatever pasture it will provide.
It furnishes excellent wildlife habitats. Hunting
“plinds” are common. Proper wildlife management is
needed to preserve good hunting and fishing on this land.

General Management of Irrigated Soils

_ In this subsection general problems of management on
irrigated soils are discussed. The next subsection dis-
cusses specific management of irrigated soils by capability
units.

Conservation irrigation

Conservation irrigation is the using of irrigated soils
and irrigation water in a way that insures high produe-
tion without the waste of either water or soils. Practices
of irrigation, cropping, and other management are used
that will keep the land fit for continuous agriculture.

To the farmer, this can mean savings in water, control
of erosion, higher crop yields, lower costs, and continued
production. For many farmers, conservation irrigation
may mean a start towards solving problems of alkalinity,
waterlogging, and other adverse conditions that are com-
mon in Hall County.

Most of the problems on irrigated farms can be solved
in practical ways. This requires an accurate knowledge
of soil, topography, water needs, and of the capability of
the land to be irrigated. An irrigator who practices
conservation irrigation has control of the water from the
time it enters the ditches or pipe until only a small part



HALL COUNTY, NEBRASKA 39

leaves his. field as waste water. He is able to apply the
water in such a way that it wets the rooting zones of the
plants with the least possible loss from runoff or per-
colation.

Some farms may need a different method of irrigation,
drainage control, or land leveling. The available water
supply generally can be made to go farther if delivery
schedules and soil management are improved. Soil-
building crops can be grown in rotation with cash crops
to add organic matter to the soil. Adequate fertilization
according to crop needs helps maintain fertility.

Irrigation methods

Water is distributed to the field by furrows, corruga-
tions, borders, controlled flooding, or sprinklers.

Furrow irrigation——This is the most common method
for irrigating row crops. Water is applied to furrows
between the plant rows by gated pipe or by siphon tubes
(fig. 12). If the land is nearly level, the furrows may
be straight. On steeper soils, contour furrows are used
to carry the water across rather than down the slope.
Furrows may also be used where the land has been bench
leveled.

Corrugation irrigation~—In this method, the water is

applied to small furrows by gated pipe or siphon tubes..

From the small-furrows it moves laterally through the
soil and wets the entire field. This method is suited to
close-growing crops, particularly alfalfa (fig. 13).

Border irrigation~—This method uses the principle of
controlled flooding. A sheet of water is advanced down
a narrow strip between low ridges or borders, and the
water is absorbed by the soil as it advances. To prevent
ponding, the strip should be well leveled and the grade
should be uniform. The ridges ought to be low and
rounded so they can be planted with the strips.

Controlled flooding—In this method, water is flooded
downslope between closely spaced field ditches. Frequent
openings in the ditches allow a uniform distribution of
water over the field.

The

Figure 12.—Furrow irrigation of soybeans using siphon tubes.
soil is O’Neill loam, 0 to 1 percent slopes.
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Figure 13.—These corrugations were installed immediately after
planting of alfalfa in fall,

Sprinkler irrigation—Water is applied by sprinklers

at a rate that the soil will absorb without runoff. Sprin-

klers can be used on the steeper slopes as well as on more
level areas (fig. 14). Because the water can be carefully
controlled, sprinklers have special uses in conservation
irrigation, such as establishing pastures on steep slopes.
In summer, however, much water is lost through evapora-
tion. Wind drift causes uneven water application. In
1955, sprinkler type systems were used on only 3.5 per-
cent of all irrigated land in Hall County.

Planning irrigation on your farm

Because conditions on no two farms are alike, each farm
must be planned separately. The plan selected is affected
by the desires, abilities, and financial status of the oper-
ator. Therefore, it is impossible to present any one plan
that can be used for all irrigated farms. Most farmers
will need some technical help to plan their irrigation
system. The Soil Conservation Service furnishes spe-
cialists to the local Soil Conservation District who help

Figure 14.—Sprinklers irrigating a moderately deep Wann soil in
pasture and hay. This soil is well suited to sprinkler irrigation.
1t is relatively shallow to sand and gravel.
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farmers to plan the various phases of an irrigation system.
The final decisions, however, must be those of the farmer.
When a farmer and a conservationist work out an irriga-
tion system, they take the following steps:

1. Take an inventory of the soil and water resources.
The soil map and this report give the soil character-
istics, but the amount of water available has to be
determined.

2. Prepare a topographic map of the field or farm.

3. Using the topographic map and the soil map, they
plan the irrigation system. This includes:

Location of wells.

Division of fields.

Row direction.

Length of run.

Methods of distributing water.

Location of irrigation ditches.

System of drainage.

Location of structures.

Determining where leveling is needed and the

approximate depth of cuts and fills.

j.  Choosing suitable crops.

k. Determining where to take soil samples for
fertility analysis.

4, Prepare the land.
maximum efficiency.
leveled.

5. Make efficient use of the irrigation water. ' Adjust
the size of the stream so that it will not cause erosion
but will apply just enough water to satisfy crop
demands.

PP e ap o

The land may need to be

Soil problems on irrigated soils

The addition of irrigation water to land presents some
soil problems that are peculiar to this type of farming.
In the following paragraphs, some of these problems are
discussed in relation to the soils on which they are most
likely to occur. Some general statements about how to
overcome these problems are also given.

SOIL DEPTH AND TEXTURE

The depth and texture of the soil largely influence the
amount of available moisture that a soil can store for
plant use. This storage capacity influences the frequency
of irrigation, size of streams, and size of farm laterals.
In general, the inches of available moisture that can be
stored in 1 foot of soil for the most common textures are
as follows:

Sand 0.25 to 0.75
Loamy sand 0.75 to 1.25
Sandy loams 1.00 to 1.75
Silt loam and loam 1.50 to 2.00
Clay loams _ 1.75 to 2.25
Clays 2.00 to 3.00

The irrigable soils of Hall County that have the lowest
moisture-holding capacity are those of the Meadin,
Platte, O’Neill, Elsmere series, and the moderately deep
soils of the Cass and Wann series. Ortello, Thurman,

Valentine, and Sarpy soils are deep and sandy and have

a fairly low water-holding capacity.

The roots of some plants are deep, while those of others
are shallow. The depth of root penetration affects the
frequency of irrigation and the amount of water applied
in each irrigation. If the roots-of a plant can extract

Water needs to be applied with-
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water from as deep as 6 feet, it is more eflicient to apply
a greater amount of water at each irrigation than is ap-
plied for shallow-rooted crops and to irrigate less fre-
quently. Irrigation runs can be longer when water is
applied to soils planted to deeper rooted crops, or the
size of the irrigation streams can be smaller.

Crops commonly grown in Hall County and the effec-
tive maximum depth of their roots are:

Alfalfa and sweetclover 6 feet.
Corn, sorghum, small grains, and sugar beets ______. 4 feet.
Potatoes, soybeans, and pasture 3 feet.

The depth of water required in each irrigation depends
on how much water the soil can hold, and on how nearly
all of the available water is taken from the soil by plants
between each irrigation. A medium-textured soil nor-
mally stores about 2 inches of usable water per foot of
soil depth. Generally not more than 1 inch is removed
before another irrigation if the crop is to grow rapidly.
Thus, if the rooting zone of a crop is 3 feet, about 3
inches of water should be stored each irrigation. Assum-
ing a farm efficiency of 75 percent and that the crop
would use 0.2 inch of moisture per day, the 3 inches
stored would last 15 days. The irrigation interval would
be every 2 weeks.

Plants do not withdraw moisture at equal rates from
all depths of the root zone. Soil texture and depth have
little or no influence on the pattern of moisture extrac-
tion. In the first one-fourth of depth from the surface,
a plant extracts 40 percent of the total moisture ex-
tracted. In the next lower one-fourth depth, the plant
extracts 10 percent less, or 30 percent of the total. In
the upper one-half of the root zone, therefore, a plant
extracts 70 percent of the total moisture. In the third
one-fourth of depth, the plant extracts 20 percent of the
moisture; and in the lowest one-fourth of depth, the
plant extracts only 10 percent of the total moisture.

In the management of irrigated crops, the effective
rooting depth is considered, not maximum root develop-
ment. Plants first take in the moisture nearest the sur-
face and then that at lower depths.

TOPOGRAPHY

Topography, particularly slope, greatly influences the
choice of irrigation methods. Although large earth-
moving equipment can change many land surfaces, the
cost of this change must be considered. The cost must
be weighed against the improvement in soil conditions
and the resulting increased crop yields.

Even though soil erosion may be reduced by proper
management, the effect of slope is of major importance.
But on soils in Hall County that are considered irrigable,
normally, the disadvantages of unfavorable slope can be
overcome by the proper choice of water distribution.

SOIL FERTILITY

Irrigation frequently increases crop yields two to six
times those on the unirrigated soil. Producing the extra
yields, however, causes larger amounts of nutrients to be
removed from the soil. On irrigated soils, maintaining
fertility is extremely important. The amounts of com-
mercial fertilizer needed depend on the soil type, soil
management, quality of irrigation, and the crop yield
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expected. The nutrient content of soils can be deter-
mined by soil tests, which ought to be taken before apply-
ing phosphate, lime, and potash. Imperfectly drained
soils of bottom lands—Wann, Leshara, Lamoure, and
Platte—may respond to zinc when it is applied to fields
planted to corn. Zinc should be applied on a small test
plot the first year to observe its effect on the crop. The
county agent can tell you how much and in what form
to apply the zine.

Yields are reduced on Wood River soils where land-
leveling cuts are deep and the subsoil is exposed. These
areas react like alkali spots and are difficult to improve,
but additions of organic matter in any form make them
more friable and more receptive to water. Heavy fertili-
zation improves the stalk growth of the crop. Gypsum
or sulfur can neutralize the excessive amounts of sodium
in some of these spots.

Where deep cuts are made on the more friable soils,
such as Holdrege, Hastings, Hord, Hall, and Kenesaw,
large additions of fertilizer and organic matter will nor-
mally improve these areas in a year or two. Zinc may
also improve them, but it should be used on. a trial basis.

DRAINAGE

Once the land is properly leveled for surface drain-
age, little extra effort or expense is needed to prepare it
for any of the various methods of surface irrigation.
Surface drainage is especially important on the saline-
alkali soils and on all the imperfectly drained soils in
the county if these soils are to be dry enough for seedbed
preparation early in spring. Txcess water normally must
be removed from irrigated lands. This removal may be a
problem on the claypan soils of the Wood River and
Exline series. If the soils become waterlogged, subsur-
face drainage is required. Root development is restricted
because aeration is poor. Also, the soils are slow to warm
up in the spring. These problems may exist in the im-
perfectly drained Ovina, Silver Creek, Wann, Leshara,
Lamoure, and Platte soils. Subsurface drainage can be
by open ditches or tile drains.

The water table must be kept low enough to allow ade-
quate water to be removed from the root zone and to
prevent soluble salts from moving upward into the root
zone. Control of the water table is difficult. Normally
shallow-rooted crops are grown on areas that may be
affected by a high water table. If alfalfa or another
deep-rooted crop is grown, these crops may need to be
replanted every 2 or 3 years or used in rotation with
more shallow-rooted crops. ‘

In draining the depressional soils of the Fillmore and
Scott series, terraces can be constructed on the higher
lying surrounding soils to protect the depressions from
excess water. Surface ditches can be constructed if a
good disposal area is available.

Excessive use of irrigation water will increase the
drainage problem and reduce yields. Proper scheduling
of irrigations is necessary.

EROSION CONTROL
Another serious problem is how to apply irrigation
water without washing away the soil. Uncontrolled irri-
gation water can strip away the soil at an alarming rate.

41

If the soil structure is improved, normally the rate that
irrigation water is absorbed is increased. Soil erosion on
irrigated land can be reduced by planting grass-legume
mixtures in a long-time cropping system, plowing under
green-manure crops and crop residues, stubble mulching,
and adding barnyard manure.

On sloping lands, the proper choice of methods for
distributing the water is most important. Terraces, along
with contour furrows, are suggested for all row crops
where the slope exceeds 1 percent. Careful maintenance
is necessary on irrigated land that is cultivated on the
contour. Overirrigation tends to wash away plant nutri-
ents and small particles of soil. This type of erosion is
controlled by the rate of application and the length of
run. Bench leveling will also control erosion on deep
soils where the slopes are 1 to 5 percent.

SALINITY AND ALKALINITY

Soils that have a high ground-water level commonly
have saline and alkali problems. On the bottom lands,
the problem is primarily salinity, and in winter and
spring bottom-land soils are commonly covered with a
white crust of soluble salts. Because rains late in spring
and irrvigation water tend to- wash away and leach the
salts, solls that receive water from these sources seldom
have a serious crop loss resulting from salts.

On the stream terraces of the Platte River Valley the
Ixline soils are affected by both soluble salts and high
alkalinity. The alkali problem may be one of high pH,
high amounts of exchangeable sodium, or both. “When
the water table is low because of drought or excessive
pumping from wells, the leaching causeg by normal ap-
plications of irrigation water lowers the salinity and
alkalinity. The use of barnyard manure and other forms
of organic matter make the soils more friable and their
intake of water more rapid. Sulfur and gypsum can be
used to neutralize some of the salts and sodinm in the
soil.  Salt-resistant crops do best on these soils. The
saline and alkali soils need more frequent irrigations
than areas of normal soils because the intake of water
and the availability of moisture to plants is low. Careful
land leveling will maintain adequate surface drainage.

In areas where the water table is continuously high
and saline-alkali conditions are severe, the land can be
planted to a grass such as tall wheatgrass.

Management of Irrigated Soils by
Capability Units

A soil under irrigation generally needs management
that differs from that needed by the same soil when it is
dry farmed. For this reason, soils in the county that are
suited to irrigation are usually placed in capability units
that differ from the units in which they are placed if
they are dry farmed.

In the outline that follows are the capability classes,
subclasses, and units of soils in Hall County that are
suitable for irrigated farming.

Class T.—Soils with few limitations that restrict their use
for irrigation.
Unit I-1:

Deep, nearly level, easily worked
soils.
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Class II.—Soils with some limitations for irrigation.
Some special practices may be required for efficient
irrigation.

Subclass ITe: Very gently sloping soils subject to
moderate erosion.

Unit ITe-1: Deep, very gently sloping, easily
worked soils,
Unit ITe-3: Nearly level to very gently sloping,

slightly sandy soils.

Subeclass ITs:  Soils with slight limitations due to soil
properties.
Unit ITs-2: Nearly level claypan soils.
Unit ITs—5: Nearly level, moderately deep,

easily worked soils.
Subclass ITw: Soils with limitations due to excess
water. :
Unit ITw—4: Deep and moderately deep, easily
worked soils of bottom lands.
Unit ITw—6: Deep and moderately deep, slightly
sandy soils of bottom lands.
Class TIT.—Soils with severe limitations for irrigation.
Special practices are necessary for efficient irrigation.
Subclass IITe: Gently sloping soils subject to severe

erosion.
Unit ITle-1: Deep and moderately decp, ecasily
worked soils.
Unit IIIe-2: Deep claypan soils.

Unit ITTe-3: Deep and slightly sandy soils.
Subclass ITIs: Soils with severe limitations due to
soil properties.

Unit ITIs-1:
alkali soils.
Subclass IITw: Soils with severe limitations due to
excess water.
Unit ITIw—2: Moderately wet claypan soils.
Unit ITTw-5: Moderately wet very sandy soils.
Class TV.—Soils with very severe limitations for irrigation.
Trrigation may be limited or special practices required.
Subclass IVe: Soils subject, to very severe erosion,
Unit IVe-1: Deep silty soils on moderately
steep to steep slopes.
Unit IVe-5: Very sandy soils on very gentle to
gentle slopes.
Subclass IVs: Soils with very severe limitations due
to soil properties.
Unit IVs—1: Strongly saline or alkali soils.
Unit IVs—4: Shallow, slightly sandy soils.
Subclass IVw: Soils with very severe limitations due
to excess water.
Unit IVw—-2: Depressional soils subject to
frequent flooding.

In the following pages, each irrigated capabilty unit is
discussed separately. The soils are listed in each unit,
and characteristics they have in common are described.
Crops suited to the soils in the units are named and suit-
able management for the soils is suggested.

Nearly level, moderately saline or

CAPABILITY UNIT I-1 (IRRIGATED)

These deep, nearly level soils occur on bottom lands,
stream terraces, and uplands. They have a medium-tex-
tured surface horizon and a moderately fine, medium, or
moderately coarse textured subsoil. The substratum
varies from place to place. Erosion is slight. The soils
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absorb water well and release it readily to plants. De-
pending on the depth of the soil, water-holding capacity
ranges from moderate to low. These soils are easily
worked. They have few restrictions under irrigation

(fig. 15).

Figure 15.—Immediately after leveling this class I land (Hord silt
loam) in fall, it is irrigated. This practice insures sufficient mois-
ture for spring planting.

The soils in this unit are:

Cass loam, deep.

Hall silt loam, 0 to 1 percent slopes.

Hall-O'Neill complex, 0 to 1 percent slopes.

Elastings silt loam, 0 to 1 percent slopes.

Holdrege silt loam, 0 to 1 percent slopes.

Hord silt loam, 0 to 1 percent slopes.

Hord silt loam, thin solum variant, 0 to 3 percent slopes.
Kenesaw silt loam, 0 to 1 percent slopes.

Ortello loam, 0 to 1 percent slopes.

Volin silt loam.

These soils are well suited to irrigation and the pro-
duction of corn, sorghum, alfalfa, soybeans, potatoes,
sugar beets, and tame grasses.

If high fertility is maintained, alfalfa, grass, or a
bromegrass-alfalfa mixture may be grown once every
6 or 8 years. Row crops should not be grown more than
4 consecutive years. Under such management, the live-
stock farmer can use the hay on the farm and return
barnyard manure to the soil.

Legumes improve fertility, tilth, and water intake;
they reduce erosion and help control weeds.

Recent experiments indicate that fertility also can be
maintained by using large quantities of commercial fer-
tilizer but no legumes in a rotation. Under this system,
return all crop residues to the soil. In time organic mat-
ter, tilth, and fertility will be seriously reduced if corn
is sold for fodder, livestock is allowed to feed on corn
and sorghum stalks, or alfalfa is sold to dehydrating
plants. If legumes are not used in the cropping system,
a high level of management is needed to maintain fer-
tility.

These soils need little land leveling to prepare them
for gravity irrigation. Deep cuts and backfilling nor-
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mally are not needed. Irrigation laterals and field runs
are necessarily short on Hall-O’Neill complex, 0 to 1
percent slopes. While plants are growing, irrigation
ought to be almost continuous if the highest yields are
to be obtained.

Water can be applied by spiles, gated pipes, and siphon
tubes and then distributed on the field by one of several
methods of distribution. These methods are border dikes,
corrugations, furrows, controlled flooding, and sprinklers.
Sprinkling is the only method suitable for all crops.

All these soils normally need nitrogen. Apply lime as
indicated by soil tests.

CAPABILITY UNIT Ile-1 (IRRIGATED)

These are deep soils on stream terraces and uplands.
They are nearly level to very gently sloping and are only
slightly eroded. Their surface horizon is silt loam or
loam, and their subsoil is silty clay loam, silt loam, or
fine sandy loam. The soils absorb water well and release
it readily to plants; they have a modefate water-holding
capacity. On most of these soils, the slope is sufficient
to cause water to move downhill gradually. Simple con-
servation practices are necessary to control loss of soil
and water. The soils in this unit are:

Hall silt loam, 1 to 3 percent slopes.
Hastings silt loam, 1 to 3 percent slopes.
Holdredge silt loam, 1 to 8 percent slopes.
Hobbs silt loam, 0 to 1 percent slopes.
Hobbs silt loam, 1 to 3 percent slopes.
Hord silt loam, 1 to 3 percent slopes.
Kenesaw silt loam, 1 to 3 percent slopes.

These soils are suited to irrigation and the production
of corn, sorghum, alfalfa, soybeans, potatoes, sugar beets,
and tame grasses. A cropping system may be used that
includes alfalfa or a bromegrass-alfalfa mixture every
6 to 8 years, but these plants should not remain for more
than 4 years. Alfalfa helps maintain productivity, tilth,
organic matter, and capacity to take in water. An al-
ternative practice is to apply large quantities of commer-
cial fertilizer and to return all crop residues to the soil.
If this practice is used, however, management must be at
a high level so that fertility, tilth, and organic-matter
content are not reduced.

The application of barnyard manure adds available
plant nutrients and reduces erosion.

Some land leveling normally is needed to prepare the
soils for gravity irrigation. This provides an even dis-
tribution of water, uniform drainage, and stimulates an
even growth of plants. Plant corn, sorghum, potatoes,
soybeans, or other row crops on the contour so that ero-
sion is controlled and irrigation water conserved. The
contour furrows may be supplemented with terraces.

Water can be applied by spiles, gated pipes, and siphon
tubes and then distributed on the field by one of several
methods of distribution. These methods are border dikes,
corrugations, contour furrows, controlled flooding, and
sprinklers. Sprinkling is the only method suitable for
use on all crops.

Although most of these soils are high in natural fer-
tility, they need large amounts of commercial fertilizer
if they are irrigated. All the soils need nitrogen. Lime
may be applied for legumes if soil tests indicate a need.
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CAPABILITY UNIT IIe-3 (IRRIGATED)

These deep and moderately deep, nearly level or gently
sloping soils occur on bottom lands, stream terraces, and
uplands. They have a surface horizon of fine sandy loam
or sandy loam and a subsoil of fine sandy loam to loamy
fine sand. The substratum varies widely from place to
place. The soils absorb water readily and are easily
penetrated by air and plant roots. They are very easy
to work but require frequent irrigations where the coarse
substratum is high in the profile. Wind erosion, leaching
of plant food by excessive irrigation, and depletion of
fertility are the main hazards. The soils in this unit are:

Cass fine sandy loam, deep.

Cass fine sandy loam.

Hord-O’Neill complex, 0 to 1 percent slopes.

O'Neill sandy loam, 0 to 1 percent slopes.

Ortello fine sandy loam, 0 to 8 percent slopes.

Ol'tlello fine sandy loam, loamy substratum, 0 to 3 percent
slopes.

Thur?nan fine sandy loam, 0 to 3 percent slopes.

These soils are suited to irrigation and the production
of corn, sorghum, alfalfa, soybeans, potatoes, sugar beets,
and tame grasses. One-fourth of this land in a”cropping
sequence may be in alfalfa, grass, or a bromegrass-alfalfa
mixture. These plants help maintain fertility, tilth, and
organic matter and help decrease erosion. Cropping sys-
tems that do not provide a legume are not suitable on
these sandy soils unless a high level of management is
maintained. All crop residues should be left on the sur-
face during winter to control erosion; they should be
plowed under the following spring. Barnyard manure
and green-manure crops increase fertility and water in-
take and control erosion.

Some land leveling is required to prepare the soil for
gravity irrigation. On slopes of 2 percent, row crops
ought to be grown on the contour so that the loss of soil
and water is prevented. Irrigation structures may be
needed to control erosion and to convey proper amounts
of water.

Water'can be applied by spiles, gated pipes, and siphon
tubes and then distributed on the field by one of several
methods of distribution. These methods are border dikes,
straight or contour furrows, corrugations, controlled
flooding, and sprinklers. Sprinkling is the only method
suitable for use on all crops. Where sugar beets are
planted, do not use contour furrows. Where corn, soy-
beans, potatoes, or sorghum are grown, the contour fur-
rows should be supplemented with terraces or they should
be bench leveled. On Cass fine sandy loam, and O’Neill
sandy loam, 0 to 1 percent slopes, it is necessary to
shorten the length of runs and to irrigate more often,
because these solls are only moderately deep and have a
low water-holding capacity.

If yields are to be high and fertility maintained, large
amounts of commercial fertilizer, especially nitrogen,
must be added. ILime and phosphate also may be needed.

CAPABILITY UNIT IIs-2 (IRRIGATED)

These soils occur on nearly level areas of stream ter-
races and uplands. They have a dark-colored silt loam
surface horizon and a clay or claypan subsoil. The sur-
face horizon.is easily worked and absorbs water well, but
the fine-textured subsoil restricts the movement of air and
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water and the development of roots. Overirrigation oc-
curs on the lower side of the field because the subsoil
absorbs water slowly. The soils in this unit are:

Butler silt loam.

‘Wood River silt loam, 0 to 1 percent slopes.

Crops suitable for irrigated areas arve corn, sorghum,

alfalfa, soybeans, potatoes, sugar beets, and tame grasses
(fig. 16).
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Figure 16—Irrigated hybrid sorghum on Wood River silt loam,
0 to 1 percent slopes.

Lt

Alfalfa, grass, or a grass-alfalfa mixture may be in-
cluded in the cropping system every 4 to 6 years. These
deep-rooted crops tend to keep the subsoil more open
than shallow-rooted crops. They also maintain fertility
and tilth by adding organic matter. Barnyard manure
and green manure help to reduce erosion and to maintain
fertility, tilth, and capacity to take in water.

Some land leveling is necessary to prepare these soils
for gravity irrigation. Where the subsoil is cut in level-
ing, undercutting and backfilling with 6 inches of topsoil
should be considered. Wood River soils that have an
exposed subsoil have low crop yields. The exposed areas
react like alkali spots, and 1t is difficult to pull tillage
implements throngh them. Organic matter will make
these spots more friable, and gypsum and sulfur may
reduce some of the harmful effects.

Water can be applied by spiles, gated pipes, and siphon
tubes and then distributed on the field by one of several
methods of distribution. These methods are border dikes,
corrugations, furrows, controlled flooding, and sprinklers.
Sprinkling is the only method suitable for use on all
crops. Drainage ditches are needed at the lower edge of
the field to carry away excess water and to prevent the
drowning of crops.

If yields are to be high, large amounts of nitrogen are
needed. Apply lime as indicated by soil tests.

CAPABILITY UNIT Ils-5 (IRRIGATED)

These soils are moderately deep and occur in nearly
level areas on stream terraces and bottom lands. They
have a medium-textured surface soil and a moderately
coarse textured subsoil. The substratum is very coarse

mixed sand and gravel. Erosion is slight. Air and
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water move readily through the soil, but plant roots are
hindered by the substratum of sand and gravel that is at
depths of 20 to 36 inches. Surface runoff is slow. The
soils have a low water-holding capacity because of their
moderate depth. They are easily worked and respond
well to commercial fertilizers. The main problems of
management are the loss of irrigation water through
seepage and the maintenance of fertility. The soils in this
unit are:

Cass loar,

O’Neill loam,

Crops suitable for irrigation of these soils are corn,
sorghum, alfalfa, potatoes, sugar beets, soybeans, and
tame grasses. Most of the commercial production of
potatoes in the county is on O’Neill loam. Tilth and or-
ganic matter can be maintained by a cropping system that
provides a row crop for 3 years, a small grain with a
legume or grass-legume mixture for 1 year, and leaving
the legume or grass-legume mixture for 1 to 5 years. All
crop residue shotild be left on the surface during winter
and plowed under the following spring. Barnyard ma-
nure and green-manure crops increase fertility and help
control erosion.

If legumes are not included in the rotation, fertility
and tilth can be maintained by high fertilization and re-
turning all crop residue to the soil. The organic matter,
tilth, and fertility will be seriously reduced if all grain
and forage is continually removed from the land. If
legumes are not included in the cropping system, a high
level of management is needed to maintain fertility.

These soils need only a small amount of land leveling
to prepare them for irrigation, but competent advice
should be obtained before establishing the layout system.
Because of the moderate depth to sand and gravel, the
irrigation runs and field laterals need to be shorter than
in deeper soils and the periods of irrigation more fre-
quent.

Water can be applied by spiles, gated pipes, or siphon
tubes and then distributed to the fields by several meth-
ods. Border dikes, corrugations, furrows, controlled
flooding, and sprinklers are suitable methods.

All these soils normally need nitrogen for highest
yields. Apply lime and phosphorus as indicated by soil
tests,

CAPABILITY UNIT Ilw—4 (IRRIGATED)

These soils are deep and moderately deep and occur
on nearly level or slightly channeled bottom lands. They
have a surface layer of silty clay loam, loam, or silt loam
and a subsoil of silty clay loam, silt loam, or fine sandy
loam. At depths of 20 inches to 6 feet is a mixed sand
and gravel substratum. A high water table that fluctu-
ates between 2 and 8 feet makes wetness the main hazard.
Deep-rooted crops normally are short-lived because of
this wetness. Generally, drainage and seedbed prepara-
tions are difficult. The soils in this unit are:

LeShara silt loam.
Wann loam, deep.
‘Wann loam,

The soils are suited to irrigation and the production
of corn, alfalfa, sorghum, soybeans, sugar beets, and tame
grasses. Because the alkaline soil reaction causes potato
scab, they are not well suited to potatoes.
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Alfalfa, grass, or a mixture of grass and alfalfa in-
cluded in the cropping system every 6 to 8 years helps to
maintain fertility, tilth, and the content of organic mat-
ter. Green-manure crops and barnyard manure conserve
moisture, improve fertility, and prevent erosion.

Most of the acreage needs only a small amount of land
leveling to prepare them for gravity irrigation. Water
can be applied by spiles, gated pipes, and siphon tubes
(fig. 17) and then distributed on the field by one of sev-

Figure 17—Irrigating every other row of corn on Wann loam by
using siphon tubes.

eral methods of distribution. These methods are border
dikes, corrugations, furrows, controlled flooding, and
sprinklers. Sprinkling is the only method that can be
used on all crops commonly irrigated in the county.
Drainage may be necessary to remove excess surface
water and to prevent the drowning of crops. Erosion is
seldom a problem.

Nitrogen fertilizer is needed for highest yields and to
maintain fertility. These soils have an adequate supply
of lime. Phosphate fertilizer increases the yield of
legumes, and zinc may increase the yield of corn.

CAPABILITY UNIT IIw-6 (IRRIGATED)

These soils occur on bottom lands and stream terraces.
They are deep or moderately deep, nearly level, and
sandy. Their surface layer and subsoil are fine sandy
loam, and their substratum varies from place to place.
They are affected by a water table that fluctuates between
2 and 8 feet. Because of wetness, deep-rooted crops nor-
mally do not last long. These soils are commonly too
wet in spring for early seedbed preparation. Wind ero-
ston is a hazard. The soils in this unit are:

Elsemere fine sandy loam,
Elsmere loamy fine sand.
Leshara fine sandy loam.
Ovina fine sandy loam.
‘Wann fine sandy loam, deep.
‘Wann fine sandy loam.

These soils are suited to irrigation and the production
of corn, alfalfa, sorghum, sugar beets, soybeans, and
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tame grasses. Potatoes are not.well suited because of the
alkaline surface reaction. .

Alfalfa, grass, or a grass-alfalfa mixture included in
the cropping system every 6 to 8 years helps to maintain
fertility, tilth, and organic matter, and to decrease ero-
sion. Barnyard manure and- green-manure crops help to
control erosion, increase fertility, and improve tilth. By
grazing tame pastures in rotation, grasses are permitted
to meet their growth requirements and full use of the
pastures is obtained.

These soils require only a little land leveling to prepare
them for gravity irrigation. Water can be applied by
siphon tubes, spiles, and gated pipes and then distributed
on the field by one of several methods of distribution.
These methods are border dikes, furrows, corrugations,
contour ditches, controlled flooding, and sprinklers.
Sprinkling is the only method that can be used on all
Crops.

Nitrogen fertilizer is needed if high yields are to be
produced and fertility maintained. The soils contain an
abundance of lime. Phosphate fertilizer on alfalfa in-
creases yields. Zinc has produced some increased yields
of corn.

CAPABILITY UNIT Ilfe-1 (IRRIGATED)

These soils are deep or moderately deep and lie on
gentle slopes on stream terraces and uplands. They have
a medium-textured surface horizon and a moderately
fine, medium, or moderately coarse textured subsoil.
Their substratum varies from place to place. Surface
runoff is rapid, and erosion is slight, moderate, or severe.
Except for the O’Neill soils, thése soils have good water-
holding capacity and all are easily worked. They re-
spond well to commercial fertilizers. Erosion, mainte-
nance of fertility, and conservation of water are the main
problems. The soils in this unit are:

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

Hastings silt loam, 3 to 7 percent slopes, eroded.
Hastings complex, severely eroded.

Holdrege silt loam, 3 to 7 percent slopes.

Holdrege silt loam, 3 to 7 percent slopes, eroded.
Holdrege-Colby complex, severely eroded.

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

Hord silt loam, thin solum variant, 3 to 7 percent slopes.
Kenesaw silt loam, 3 to 7 percent slopes.

O’Neill loam, 3 to 5 percent slopes, eroded.

Crops suitable on irrigated areas of these soils are corn,
alfalfa, sorghum, potatoes, soybeans, sugar beets, and
tame grasses. Plant row crops on the contour so that
the loss of soil and water is lessened.

By limiting row crops to not more than 3 consecutive
years and including alfalfa, grass, or a grass and alfalfa
mixture in the cropping system every 4 to 6 years, fer-
tility, tilth, and the capacity to take in water are main-
tained. When legumes or grass is not in the cropping
system, return all crop residues to the soil and add large
amounts of commercial fertilizer. .Green-manure crops
and barnyard manure increase organic matter, reduce
erosion, and improve tilth. If they are grazed in rota-
tion, tame pastures can be irrigated when the animals are
off the pasture and the plants can meet their growth
requirements.

Water can be applied by spiles, gated pipes, and
siphon tubes and then distributed on the field by one of
several methods of distribution. These methods are con-



46

tour ditches, sprinklers, contour furrows, and corruga-
tions. Sprinkling is the only method that is adapted for
use on all crops commonly irrigated in the county. Con-
tour furrows need to be supplemented with terraces, or
the soils should be bench leveled. Sugar beets are not
suited to contour furrow irrigation. Irrigation struc-
tures help to control erosion and convey water in proper
amounts. These soils can be bench leveled.

Nitrogen fertilizer is needed if high yields are to be
produce%{ and fertility maintained. Soil tests will indi-
cate the need for lime.

CAPABILITY UNIT IIle-3 (IRRIGATED)

These deep and moderately deep, sandy soils occur on
stream terraces and uplands on gentle slopes. Both the
surface layer and subsoil horizon are moderately coarse
textured. The substratum varies from place to place.
Erosion is slight or moderate. Air, plant roots, and
water move through the soils easily. These soils are easy
to work but may need frequent irrigations. They are
medium to low in organic matter. Wind erosion, leach-
ing of plant food by excessive irrigation, and mainte-
nance of fertility are the main hazards. The soils in
this unit are:

O'Neill sandy loam, 3 to 7 percent slopes, eroded.

Ortello fine sandy loam, 3 to 7 percent slopes.

Ortello fine sandy loam, loamy substratum, 3 to 7 percent
ThSIlJCI)'Ir)r?:h fine sandy loam, 3 to 7 percent slopes.

Crops suitable for irrigated areas of these soils are
corn, sorghum, alfalfa, potatoes, sugar beets, and tame
grasses. Row crops may be grown on the contour so that
the loss of soil and water is lessened.

A cropping system that includes alfalfa, grass, or a
grass-alfalfa mixture every 4 to 6 years improves and
maintains productivity, tilth, and the supply of organic
matter. It also decreases erosion. When a legume is not
included in the cropping system, large amounts of fer-
tilizer are needed to maintain fertility and all available
crop residues should be returned to the soil. Barnyard
manure and green-manure crops will build up the supply
of organic matter. Stubble mulching will control rapid
runoff, decrease evaporation, and he?p stabilize the soil
against wind erosion. Rotation grazing of tame pastures
is desirable because it permits irrigation while the live-
stock are off the field and also permits the plants to meet
their growth requirements.

Except for sprinkler irrigation, some preparation of
the soils is normally needed. Water can be applied by
spiles, gated pipes, and siphon tubes and then distributed
on the field by one of several methods of distribution.
These methods are controlled flooding, sprinklers, con-
tour furrows, and corrugations. The sprinkler method
is the only system suited to all crops. Sugar beets are
not suited to contour furrows. For corn, potatoes, soy-:
beans, and sorghum, contour furrows may be supple-
mented by terraces or bench leveled. Irrigation struc-
tures may be necessary to adequately convey water and
to control erosion.

Nitrogen fertilizer is needed to maintain fertility when
these soils are irrigated. Soil tests will indicate the need
for lime or phosphate.
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CAPABILITY UNIT IlIs-1 (JRRIGATED)

This unit consists of deep soils that are moderately
affected by saline or alkali conditions. These soils
occur on bottom lands and stream terraces, generally in
nearly level areas. Their surface horizon is sandy loam,
loam, or silt loam, and their subsoil ranges from clay to
clay loam. In many places there is a water table that
fluctuates between depths of 3 and 8 feet. Erosion is
slight. These soils normally take in water slowly, and
tillage is difficult on the alkali spots. The salt or alkali
accumulations reduce crop yields. The main problems on
these soils are slow growth and poor stands of crops,
accumulation of salt or alkali, and slow intake-of irriga-
tion water. Improvement of these soils is difficult. The
soils in this unit are:

Lamoure silt loam, saline.

Leshara silt loam, saline,

‘Wann loam, deep, saline.

Wood River-Exline fine sandy loams.
Wood River-Exline silt loams.

Crops suited to irrigation are corn, alfalfa, sorghum,
soybeans, sugar beets, and tame grasses. Potatoes are
not suited and soybeans do poorly.

Cropping systems that include the use of a legume or a
grass-legume mixture help to maintain and improve pro-
ductivity, tilth, and the capacity to take in water. They
also add organic matter. Barnyard manure and green-
manure crops also improve these soils. If legumes are
not provided in the cropping system, a high level of
management is needed to maintain productivity. All
available organic matter should be returned to the soil,
and adequate amounts of commercial fertilizer added.

Rotation grazing of tame pastures permits irrigation
when the livestock are not on the land and also permits
plants to meet their growth requirements.

The capacity of alkali spots to take in water can be
increased by adding gypsum and sulfur. Tilth can be
improved by adding corncobs, barnyard manure, and
other forms of organic matter.

These soils need provisions for surface drainage if they
are irrigated. Water stands on the alkali spots for weeks
unless these areas are filled by land leveling or are
drained artificially. Land leveling is normally desirable
because it conserves water, stimulates an even growth of
plants, helps regulate runoff, and provides uniform drain-
age. Because these soils have slow permeability, the rate
water is applied must be slow. Frequent irrigations are
necessary because plants cannot absorb water readily
from saline or alkali soils.

Water can be applied by spiles, gated pipes, and siphon
tubes and then distributed on the field by one of several
methods of distribution. These methods are border dikes,
corrugations, furrows, controlled flooding, and sprinklers.
Sprinkling is the only method suited to all crops.

Nitrogen fertilizer is needed if yields are to be satis-
factory and fertility maintained. Lime is not needed on
the soils on the bottom lands. Soil tests will indicate the
need for lime by soils on terraces.

CAPABILITY UNIT IIle-2 (IRRIGATED)

These are deep soils on very gentle and gentle slopes
on stream terraces and uplands. They have a silt loam
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surface horizon, a silty clay or clay (claypan) subsoil,
and a substratum of various texture. Krosion ranges
from slight to moderate. The surface horizon absorbs
water readily, but the movement of water and the de-
velopment of roots in the subsoil is restricted. Conserva-
tion measures should be used to control rapid surface
runoff and erosion. Drainage is a problem unless provi-
sion is made to dispose of excess water. The soils in
this unit are:

Wood River silt loam, 1 to 8 percent slopes.

Wood River silt loam, 8 to 7 percent slopes, eroded.

Crops suitable for irrigated areas are corn, alfalfa, soy-
beans, sorghum, potatoes, sugar beets, and tame grasses.
Plant row crops on the contour to control loss of soil
and water.

Every 4 to 6 years, plant alfalfa or a grass-alfalfa mix-
ture to maintain ané) improve fertility, tilth, and the
capacity to take in water. Where legumes are not in-
cluded in the cropping system, all available crop residues
should be returned to the soil. Apply adequate fertilizer.
Barnyard manure and green-manure crops increase the
supply of organic matter. Rotation grazing on tame
pastures permits irrigation when the livestock are off
the land and also gives plants time for unimpaired
growth.

Some preparation of the soils is usually necessary for
all types of irrigation except sprinkler. Water can be
applied by spiles, gated pipes, siphon tubes and then
distributed on the field by proper methods. Suitable

methods are sprinklers, corrugations, contour furrows,

and contour ditches. Sprinkling is suitable for all of the
adapted crops. Contour furrows are not suitable for
irrigating fields of sugar beets. Irrigation structures are
used to control erosion and to transmit proper amounts
of water. Drainage ditches may be needed to remove
excess water from the lower end of the field and thus
prevent the drowning of crops. Grassed waterways re-
duce erosion and carry away some of the excess water.

Nitrogen fertilizer normally is needed on these soils.
Soil tests will determine the need for lime.

CAPABILITY UNIT IIIw~2 (IRRIGATED)

These nearly level soils are on bottom lands and stream
terraces. They have a silt loam surface horizon and a
clay subsoil. The water table fluctuates between 3 and 10
feet. Although the surface horizon absorbs water well,
the movement of air and water is very slow in the clayey
subsoil and the development of roots is poor. The re-
sponse to fertilizer generally is not so good as on soils
that permit air and water to move freely. Water from
higher areas occasionally may drown some crops unless
surface drainage is provided. Generally, irrigations
should be light so that waterlogging is prevented.
Spring planting is delayed in some years because of wet-
ness. Because of the high water table, deep-rooted crops
normally are short lived. Erosion is not a problem. The
soils in this unit are:

Fillmore silt loam.
Lamoure silt loam.
Silver Creek silt loam.
Crops suited to irrigated areas of these soils are corn,
alfalfa, soybeans, sorghum, sugar beets, and tame grasses.
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Potatoes are not well suited because of alkali surface soils
and fine-textured subsoils.

Alfalfa or a grass-alfalfa mixture may be included
every 4 to 6 years to maintain fertility, tilth, and capac-
ity to take i water. If a legume 1s not planted, all
available crop residues should be returned to the soil.
Adequate additions of commercial fertilizer are needed to
maintain fertility. Barnyard manure and green-manure
crops will improve fertility, tilth, and capacity to take
in water. On tame grasses, rotation grazing permits irri-
gation when the animals are off the pasture. At these
times plants can grow without hindrance.

Only a little land leveling is needed to prepare these
soils for gravity irrigation. The grade should be suffi-
cient to provide adequate drainage.

Water can be applied by spiles, gated pipes, and siphon
tubes and then distributed on the field by proper methods.
These methods are sprinklers, border dikes, corrugations,
furrows, and controlled flooding. Provide ditches or
grassed waterways to carry away any excess water.

Nitrogen is normally needed if high yields are to be
produced and fertility maintained. Lime is abundant in
these soils. Phosphate fertilizer improves the yield of
legumes and may improve yields of other crops.

CAPABILITY UNIT IIIw-5 (IRRIGATED)

This unit consists of only one soil, Ovina loamy fine
sand. This soil is deep, very sandy, and imperfectly
drained. It occurs on nearly level areas of stream ter-
races. It has a loamy fine sand surface layer that is dark
colored, very friable, and noncalcareous. This layer
grades to lighter colored fine sandy loam or loamy fine
sand, which is underlain by buried profiles of medium-
to fine-textured material at a depth of 24 to 48 inches.
The subsoil contains much free lime and is stained with
brownish and reddish colors. The water table occurs at
depths of 2 to 8 feet, depending on the season of the year.
Because of wetness, deep-rooted crops ordinarily do not
last long. This soil is commonly too wet for early seed-
bed preparation. Wind erosion is a hazard.

'This soil is suited to the irrigation and the production
of corn, alfalfa, sorghum, and tame pasture. Because of
the alkaline soil reaction, potatoes are not well suited.
Alfalfa or a grass-legume mixture included in the crop-
ping system helps to maintain fertility and organic mat-
ter and to decrease erosion. Plant a legume every 5 or 6
years and allow it to remain for 3 or 4 years. Do not
grow row crops for more than 2 successive years. Corn
or sorghum is a good crop to use following a grass-
legume mixture. Barnyard manure, stubble mulching,
and green manure crops help to control erosion and in-
crease fertility. Rye and vetch are suitable cover crops.
Grazing tame pastures in rotation allows the grasses to
meet their growth requirements and the pastures to be
fully used.

These soils need only a small amount of land leveling
to prepare them for gravity irrigation. Irrigation water
can be applied by spiles, gated pipe, or siphon tubes and
then distributed on the field by proper methods. These
methods are sprinklers, border dikes, and furrow, Con-
tour ditches may be used for alfalfa and tame grasses
where the slope of the land is between 0.5 and 1.0 per-
cent. In some places, artificial drainage may be needed.
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Nitrogen is needed for successful yields. The need for
lime and phosphate may be indicated by soil tests.

CAPABILITY UNIT IVe-1 (IRRIGATED)

These soils are strongly sloping and occur on uplands.
They have a medium-textured surface layer, subsoil, and
substratum. They take in water at a moderate rate.
Erosion, which is the greatest hazard, ranges from slight
to severe. Surface runoff is rapid unless adequate meas-
ures of water conservation are applied. The soils in this
unit are:

Colby silt loam, 7 to 11 percent slopes.
Holdrege silt loam, 7 to 11 percent slopes.
Holdrege silt loam, 7 to 11 percent slopes, eroded.

These soils are suited to tame grasses and mixtures of
grass and alfalfa. They can be irrigated by sprinklers.
The slope of these soils is too steep for successful irriga-
tion of row crops.

These soils should remain in grass or legumes most of
the time. Occasionally it may be necessary to grow an
annual crop to prepare the soils for reestablishing the
stand of grass and legumes. Barnyard manure and
green-manure crops help to maintain and improve fer-
tility. Rotation grazing permits irrigation when the
animals are off the pasture and, at these times, permits
plants to grow unhindered and meet their growth re-
quirements.

Grassed waterways may be needed to prevent serious
gully erosion. Terracing will slow runoff and channel
the water to nonerosive areas. '

Tame grasses normally need nitrogen. Soil tests will
indicate 1f lime is needed.

CAPABILITY UNIT IVe-5 (IRRIGATED)

This unit consists of nearly level to gently sloping
soils on bottom lands, stream terraces, and uplands.

Many areas are hummocky. These soils have a surface

layer and subsoil of loamy fine sand or loamy sand. The
substratum ranges from  silt loam to mixed sand and
gravel. Erosion normally is slight, but a few areas have
moderate to severe wind erosion. These soils take in
water very rapidly and need frequent irrigation. Fer-
tility normally is low, but the response to fertilizer is
generally good. Wind erosion and the maintenance of
fertility are the main problems. The soils in this unit
are:

Platte-Sarpy complex,

Sarpy loamy fine sand, O to 3 percent slopes.

Sarpy loamy fine sand, 3 to 7 percent slopes.

Thurman loamy fine sand, 0 to 3 percent slopes.

Thurman loamy fine sand, 3 to 7 percent slopes.

Thurman loamy fine sand, loamy substratum, 0 to 3 percent

slopes.
Thurman loamy fine sand, loamy substratum, 3 to 7 percent

slopes.

Crops suited to irrigated areas of these soils are alfalfa,
corn, sorghum, and tame grass. A cropping system that
keeps the soils in legumes or a legume-grass mixture most
of the time helps maintain fertility and control wind
erosion. Row crops should not.be planted more than 2
consecutive years. Rye and vetch are suitable cover
crops. Barnyard manure helps to control wind erosion
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and improve fertility. Stubble mulching leaves crop
residues on the surface to conserve moisture and control
wind ervosion. Alternating the use of tame pastures per-
mits irrigation when the animals are off the pastures and
gives plants a better chance to grow. .

Some preparation normally 1s needed to prepare the
land for gravity irrigation. Deep cuts may be necessary
because of the uneven topography. Areas that have had
their surface soil cut away should have their fertility
restored by additions of barnyard manure, other forms of
organic matter, and large amounts of commercial fer-
tilizer, including zinc.

Irrigation water can be applied by spiles, gated pipes,
siphon tubes and then distributed on the field by proper
methods. These methods are sprinklers, contour ditches,
and furrows. To control erosion, grow row Ccrops on
contour furrows where the slopes are more than 1 per-
cent. Sprinkling is the only method suited to all crops.
Irrigation structures may be necessary for conveying the
proper amounts of water to the field and to help control
erosion. In some places artificial drainage may be
needed.

Nitrogen is needed for successful yields. Lime nor-
mally is needed for all soils in this unit except the im-
perfectly drained ones.

CAPABILITY UNIT IVs-1 (IRRIGATED)

These soils occur on stream terraces in the Platte
River Valley, generally in level areas. They are strongly
saline and alkali, and their water table is moderately high
in most places. The soils in this unit are:

Txline-Wood River silt loams.
Exline-Wood River fine sandy loams.

Crops suitable for irrigated areas of these soils are al-
falfa, sorghum, corn, sugar beets, and tame grasses. Al-
though corn cannot withstand the effects of alkali, it
produces fair yields. ‘

These soils have a silt loam or fine sandy loam sur-
face horizon. Their subsoil ranges from clay loam to
clay and has a prismatic columnar-blocky structure. The
substratum varies from place to place.

Areas of these soils have different degrees of salinity
or alkalinity. The highest concentration of soluble salts
and alkali 1s in depressions or slick spots that have the
thinnest surface horizon. Between these spots the soil
is moderately saline or alkali or is not affected. The
slick spots, however, are relatively close and are the main
factor to be considered in the use and management of
these soils.

These soils absorb water slowly and release it slowly
to plants. The slick spots have slow internal drainage
and are sticky when wet. Where the subsoil and sur-
face soil are mixed through tillage, these spots fre-
quently puddle and tractors become stuck. Crops on
these slick spots are poor.

Some areas have been leveled for irrigation and pro-
duce fair to good yields. These areas are commonly too
wet to prepare properly for early spring planting, and
late cultivation is difficult. Crops tolerant to salt and
alkali are desirable. When these soils are irrigated the
level of management ought to be high. Because of the
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slow permeability and high salt concentrations, frequent
Irrigations are necessary and the rate water is applied
must be slow.

Adequate surface drainage, which is normally provided
by land leveling, is necessary on these soils. ~Additions
of barnyard manure and other organic matter in large
quantities help make the slick spots more friable and
more receptive to water. Irrigating with large quanti-
ties of water may leach the salts and alkali to lower
levels, and gypsum or sulfur will neutralize some of
these salts. Although the salts may have been reduced
in preceding irrigation seasons, there is no sure way to
prevent them from returning in areas that have a high
water table. Lowering of the ground-water level is
difficult.

The use of alfalfa or a grass-alfalfa mixture in the
cropping system is desirable, Alfalfa is somewhat tol-
erant of soluble salts, and the roots of alfalfa tend to
keep the subsoil more open than those of a more shallow
rooted crop. These soils can be made more friable and
fertile by adding large amounts of organic matter. Once
every 4 to 6 years you can plant alfalfa, but do not plant
row crops for more than 3 consecutive years. Sorghum
and sugar beets do well. Where tame pasture is needed,
tall wheatgrass is excellent.

Irrigation water can be applied by spiles, siphon tubes,
and gated pipes and then distributed on the field by
proper methods. These methods are sprinklers, furrows,
corrugations, border dikes, and controlled flooding. Ir-
rigation structures may be needed. Drainage must be
provided to prevent drowning of crops in slick spots and
on the lower edge of the field.

Nitrogen is needed if yields are to be high. Apply
lime and phosphate as indicated by soil tests.

CAPABILITY UNIT IVs-4 (IRRIGATED)

These soils are shallow and occur on bottom lands and
stream terraces on nearly level to channeled topography.
Most areas are on the bottom lands in the Platte River
Valley. Included within the larger areas of shallow soils
are a few small areas of moderately deep and deep soils.
The soils in this unit have a dark-colored surface hori-
zon that ranges from loam to sandy loam. The subsoil
ranges from silt to sand and, in most places, is lighter
colored than the surface soil. At depths of 10 to 20
inches, there is coarse sand or mixed sand and gravel.
The water table fluctuates between 2 and 8 feet except
in drained areas of Platte loam, where it is slightly lower.
The Meadin soils, which are on stream terraces, are ex-
cessively drained and have a low ground-water level.
The soils of this unit are:

Meadin sandy loam, O to 1 percent slopes.
Platte loam.
Platte-Wann complex,

These soils may be irrigated and are best suited to
grass and grass-alfalfa mixtures. Under a high level of
management, satisfactory yields of corn and sorghum may
be produced. If the soils are used for row crops, the rows
ought to be short to avoid excessive loss of water.

Land leveling is difficult over large areas because of
the shallow depth of the soils and the danger in expos-

ing the sand and gravel substratum. Because permea-
bility is very rapid, the soils require frequent irriga-
tions. Because fertility is low, the soils need a high level
of management. After leveling, the soils in the Platte-
Wann complex normally are 20 to 26 inches thick. These
soils are better suited to irrigation than Platte loam or
the Meadin sandy loam.

All the soils in this unit need grass or a mixture of
alfalfa and grass from time to time to maintain fertility
and tilth and to control erosion. Barnyard manure wiil
increase fertility.

If tame pastures are grazed in rotation, these soils
can be irrigated when the animals are off the pasture.
This will allow the plants to grow unhindered.

Water can be applied by spiles, gated pipes, and siphon
tubes and then distributed on the field by proper meth-
ods. These methods are furrows, border dikes, corru-
gations, contour ditches, or sprinklers.

Add nitrogen to these soils to stimulate the growth of
plants. Lime is not needed on soils of the bottom lands
but should be applied to soils on stream terraces. Phos-
phate increases yields of the soils on bottom lands. Re-
cent experiments indicate that applications of zinc on
corn are profitable.

CAPABILITY UNIT IVw-2 (IRRIGATED)

The only soil in this unit is Scott silt loam. This
deep soil occurs on stream terraces and uplands in de-
pressions that are frequently flooded. It has a thin, dark-
colored, silt loam surface horizon. The subsoil is very
slowly permeable dark clay. On uplands, the substratum
is a yellowish loess of silt loam texture. On stream ter-
races, the substratum varies from place to place.

Suitable crops on irrigated areas of this soil are al-
falfa, corn, sorghum, sweetclover, and tame grass. Be-
cause a fine-textured subsoil is close to the surface, pota-
toes and sugar beets are not suitable.

If this soil is irrigated, the flooding hazard must be
eliminated. This can be done by terracing the sur-
rounding high-lying soils or by digging drainage ditches.
When the soil is tilled more than 6 inches deep, the clay
subsoil is exposed and the soil is sticky and difficult to
work. The subsoil impairs the movement of water and
the development of roots. If cultivation is delayed be-
cause the soil has to be drained, the control of weeds is
a problem. Another problem on this low, wet soil is
the preparation of a seedbed in spring.

Alfalfa or a grass-alfalfa mixture included in the
cropping system every 4 to 6 years will help keep this
soil friable and maintain its productivity. But if water
stands on this soil, the alfalfa will drown. Row crops
should not be grown for more than 3 consecutive years.
Barnyard manure and green-manure crops will increase
the supply of organic matter and help maintain fertility.

Irrigation water can be applied by spiles, gated pipes,
siphon tubes and then distributed on the field by proper
methods. These methods are border dikes, corrugations,
contour ditches, furrows, and sprinklers. Not all of
these methods, however, are suited to all crops. Soy-
beans, corn, and sorghum are suited only to furrow
irrigation.
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This soil normally needs nitrogen. A soil test will

indicate the need for Lime.

Estimated Yields

Estimated average yields for principal crops are given
in table 2 under two levels of management. For most
crops, yields under these two levels of management are
listed for both irrigated soils and dry-farmed soils. Be-
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cause the irrigated acreage of wheat is very small, only
the estimated yields for dry-farmed soils are given. Soy-
beans, potatoes, and sugar beets are not dry farmed, and
only yields for irrigated soils are given. Yields for both
irrigated and dry-farmed soils are listed for corn, al-
falfa, sorghum, and tame pasture.

The yields in columns B are those to be expected when:
management is at a high level. Those in columns A are
to be expected when the farmer does not carry out all
the practices that management at a high level requires.

TanLe 2.—FEstimated average acre

[Yields in columns A arc those expected when all practices required for a high level of management are not carried out; yields in columns

in very small

Corn Wheat Alfalfa
Map )
Symbol Soil Irrigated Dryland Dryland Irrigated Dryland
A B A B A B A B A B
Bu. Bu. Bu. Bu. Bu. Bu. Tons Tons Tons Tons
Sy Alluvial land. - - o e e
Ba Barney loam - _ .| e e e e e e e
Bl Broken land_ e e e e e ||| e e e
Bu Butler silt loam .. ____.._ 56 81 20 26 18 22 3.1 4.6 1.5 2.2 ¢
3Cs Cass fine sandy loam, deep___ . ____________.._ 57 70 15 20 11 14 3.2 4.1 1.3 1.9
Cs Cass fine sandy loam__ . ___ . _____________ 52 65 6 11 4 8 1. 6 2.6 .3 L7
3Cm Cass loam, deep- - - oo 60 74 19 22 14 16 3.4 4.3 1.5 1.9
Cm Cass loam _ _ .o 56 70 8 14 6 11 1.9 3.0 .5 1.0
CbC Colby silt loam, 7 to 11 percent slopes_..__ . ____{______{______ 6 9 4 6 2.0 2. 4 .8 1.0
CbD Colby silt loam, 11 to 30 percent slopes_____ .| |oaooofooo e cem e e
Es Itlsmere fine sandy loam_. .. __________ 50 63 7 12 5 9 1. 4 2.4 .5 .9
Ea Elsmere loamy fine sand . ___________________._.__ 39 51 14 19 9 12 1.9 2.5 1.2 1.5
E-Ws Tixline-Wood River fine sandy loams. _.____________ 30 40 || 1.4 2.8 | |-
E-W Exline-Wood River silt loams.. . _____________._ 40 45 1 e 1. 4 2.8 | _|o__. ]
Fm Fillmore silt loam_ - e a-- 50 71 14 20 14 17 30| 40 | |-ooo_- 3
Ha Hall silt loam, 0 to 1 percent slopes.._._._ .. ...__ 63 90 24 30 18 22 3.7 5.5 2.0 2.5 |
HaA Hall silt loam, 1 to 3 percent slopes..._.__...______ 58 82 19 26 17 21 3.2 5.2 1.7 2.3 1
HaB2 Hall silt loam, 3 to 7 percent slopes, eroded_ .______ 52 66 17 23 14 18] 2.6 4.4 1.6 2.0 ¢t
H-0 Hall-O’Neill complex, 0 to 1 percent slopes_.___._. 56 70 8 14 6 11 1.9 3.0 .5 1.0
Hs Hastings silt loam, 0 to 1 percent slopes.._......__ 61 89 20 | .28 18 22 3.5 5.4 1.8 2.4
HsA Hastings silt loam, 1 to 3 percent slopes_ ___..._.__ 58 82 19 26 17 21 3.2 52| 1.7 2.8 ¢
HsB2 Hastings silt loam, 3 to 7 percent slopes, eroded - ___ 52 66 17 23 14 18 2.6 4.4 1.6 2.0 ¢{
Hs3 Hastings complex, severely eroded . . _____________ 34 48 11 17 10 13 2.3 3.5 1.1 1.6 |
Hb Hobbs silt loam, 0 to 1 percent slopes_ . ___.___.__ 63 90 18 23 14 17 4.0 5.0 1.7 2.0 |
HbA Hobbs silt loam, 1 to 3 percent slopes_ . ___..__ 63 90 18 23 14 17 4.0 5.0 1.7 2.0 |
Ho Holdrege silt loam, 0 to 1 percent slopes_______.___ 63 90 24 30 18 22 3.7 5.5 2.0 2.5
HoA Holdrege silt loam, 1 to 3 percent slopes_____._.._. 61 85 22 28 17 21 3.5 5.3 1.9 2.4 |
HoB Holdrege silt loam, 3 to 7 percent slopes. .. ______ 59 77 20 26 15 20 3.0 4.7 1. 8 2.2 §
HoB2 Holdrege silt loam, 3 to 7 percent slopes, eroded____ 56 68 18 24 14 19 2.8 4.5 1.7 2.0}
HoC Holdrege silt loam, 7 to 11 percent slopes_ . ________|______|_.___._ 14 21 9 13 2.2 3.0 1.4 1.9 ¢
HoC2 Holdrege silt loam, 7 to 11 percent slopes, eroded._ __|______|______ 13 20 8 12 2.1 2.9 1.3 1.8 |
H-C3 Holdrege-Colby complex, severely eroded_ - _______| _____j._____ 10 15 6 9 1.9 2.5 1.1 1.6 ¢
Hd Hord silt loam, 0 to 1 percent slopes__ . ____.___.__ 63 90 24 30 18 22 3.7 5.5 2.0 2.5 |
HdA Hord silt loam, 1 to 3 percent slopes______________ 61 85 22 28 17 21 3.5 5.3 1.9 2.4 |
HdB2 Hord silt loam, 3 to 7 percent slopes, eroded - - _____ 56 68 18 24 14 19 2.8 4.5 1.7 2.0 |,
2HdA Hord silt loam, thin solum variant, 0 to 3 percent :
: SIOPES o o o oo 60 84 20 26 16 20 3.5 4.9 1.9 2.3
2HdB Hord silt loam, thin solum variant, 3 to 7 percent . :
SLOP@S _ o o o e 56 68 18 24 14 19 3.5 5.3 1.9 2.4 |
H-N Hord-O’Neill complex, 0 to 1 percent slopes__.__.__ 52 69 7 12 4 9 1.8 2.8 .4 .8
Ks Kenesaw silt loam, 0 to 1 percent slopes_____.._____ 60 80 21 27 16 20 3.5 4.9 1.9 2.3 |
KsA Kenesaw silt loam, 1 to 3 percent slopes....._._____ 55 72 18 24 14 18 3.0 4.5 1.7 2.0}
KsB Kenesaw silt loam, 3 to 7 percent slopes.___.______ 46 60 11 16 9 12 2.4 3.8 1.5 L7 48

Bee footnote at end of table.
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‘To keep management at a high level and obtain the
Yyields in columns B, a farmer must:

1.
2.
3.

Use practices of wind and water erosion control
where needed.

Use suitable cropping sequences so that tilth and
the supply of organic matter are maintained.
Apply fertilizer and lime as indicated by soil
tests.

© o e

51

Use proper amounts of plants.

Plant suitable crop varieties.

Use insect, weed, and disease controls consistently.
Terrace and contour or bench level irrigated soils
with slopes of 2 to 6 percent if row crops are to
be planted.

Drain the land where needed.

. Perform all management practices at the proper

4,

yields of principal crops

B are those expected under a high level of management.

Cultivate, seed, and apply water with care.

time.

Dashed lines indicate the crop is not suited to the soil or that it is grown only

amounts]
Soybeans Grain sorghum Potatoes Sugar beets Tame pasture
Irrigated Trrigated Dryland Irrigated Irrigated Irrigated Dryland
A B A B A B A B A B A B A B
Animal-unit | Animal-unit | Animal-unit | Animal-unit
Bu. Bu. RBu. Bu. Bu. Bu. Bu, Bu. Tons Tons months 1 months 1 months 1 months 1

17 26 51 74 23 30 210 273 11.0 14.0 87 11. 4 0.6 0.8

17 21 52 64 16 20 230 280 11.0 14.0 9.0 12.0 .7 .9

17 19 46 58 6 13 255 305 6. 5 10. 0 85 12.0 .5 .7

20 23 55 67 20 23 265 305 12.0 14. 5 9.0 12. 0 .7 .9

19 21 51 64 9 17 273 350 9.0 12. 0 85 12. 0 .5 .7
______________________________ 8 14 e 6. 0 9.0 .4 .6

?

15 17 44 56 7 14 230 280 5.5 9.5 80 1L 5 .7 1.0
______________ 30 41 12 17 e et 80 10. 9 .8 1.0
______________ 36 41 e 4.5 9.0 {om o e
______________ 36 41 || 4.5 9.0 fe o e e

14 19 44 64 17 22 | e 8 7 11. 4 .5 .7

20 28 57 82 28 35 245 350 13. 0 18. 0 9.0 12. 0 .9 1.1

17 24 53 75 22 31 220 320 11. 5 15.0 85 1. 7 .8 1.0

14 21 48 65 20 26 210 280 10. 0 13. 0 8.0 11. 2 .6 .9

19 21 51 64 9. 17 273 350 9.0 12. 0 85 12. 0 .6 .8

18 27 56 80 24 33 230 335 12. 0 16. 0 9.0 12. 0 .9 1.1

17 24 53 75 22 31 220 320 11.5 15. 0 85 11. 7 .8 1.0

14 21 48 65 20 26 210 280 10. 0 13. 0 8.0 11. 2 .7 .9

9 12 32 46 - 11 20 180 225 7.0 9.0 7.0 10. 3 .6 .8

18 28 57 82 22 27 245 350 13. 0 18. 0 8.5 11. 7 .6 .8

18 28 57 82 22 27 245 350 13.0 18.0 85 11. 7 .9 1.1

20 28 57 82 28 35 245 350 13.0 18. 0 9.0 12. 0 .9 1.1

19 26 55 79 26 33 240 325 12. 7 17. 5 8.5 1. 7 .8 1.0

18 24 53 70 23 30 230 300 12,0 15.0 8.2 11. 5 .7 .9

17 23 51 68 21 28 222 290 1.5 14. 5 8.0 11. 2 .6 .9
[ (ORI I 16 25 e | 7.2 10. 3 .5 .8
FRRDU NN N IO R 15 24 |||, 7.2 10. 3 .5 .8
________________________________ 11 20 | | |___ 7.2 10. 3 .5 .8

20 28 57 82 28 35 245 350 13. 0 18. 0 9.0 12. 0 .9 1.1

19 26 55 79 26 33 240 325 12. 5 17. 5 8.5 11. 7 .8 1.0

17 23 51 68 21 28 222 290 11. 5 14. 5 80 11. 2 .7 L9

17 25 55 78 25 31 225 320 1.5 16. 5 8.7 11. 5 .8 1.0

19 26 55 79 26 33 240 325 12. 5 17. 5 85 11,7 .8 1.0

18 20 48 60 7 14 260 310 7.0 1.0 8 5 12. 0 .6 .8

17 25 55 78 25 31 225 320 1. 5 16. 5 87 11. 5 .8 1.0

15 22 49 63 22 27 200 285 10. 0 14. 5 8 0 10. 8 .7 .9

11 17 41 55 18 21 170 245 8.5 12. 0 6. 6 9.9 .5 .7
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TanLe 2.—ZFLstimated average acre

Yields in columns A are those expeeted when all practices required for a high level of management are not carried out; yields in columns
a very small

Corn Wheat Alfalfa
Map
Symbol Soil Trrigated Dryland Dryland Irrigated Dryland
A B A B A B A B A B
Bu. Ru. Bu. Bu. B, Ru. Tons Tons Tons Tons
La Lamoure silt loam_ __ ... 48 72 20 25 15 19 3.3 4.8 1.5 2.2
2La Lamoure silt loam, saline_ _ . _._._._ 35 50 16 20 10 14 1.9 3.0 .8 1.5
Lf Leshara fine sandy loam__ ... .. 54 78 22 28 11 14 3.3 5.0 1.7 2.4
Le Leshara silt loam_ _ .. 60 88 26 32 15 18 3.5 5.5 1.9 2.7
2le Leshara silt loam, saline_ . . ___ 40 60 17 24 13 18 3.0 3.8 1.6 2.0
Lm Toup loam oz em e e e e -
MdB Meadin loamy sand, 3 to 11 percent 8107es. oo ool | oo oo m e e e oo
Ms Meadin sandy loam, 0 to 1 percent slopes____.____. 22 40 | e e 1.1 2.0 oo |ecean
Ok O’ Neill loam, 0 to 1 percent slopes. .- .. ___ 56 70 8 14 6 11 1.9 3.0 .5 1.0
OkB2 O’Neill loam, 3 to 5 percent slopes, croded.___.___. 53 66 5] 11 4 8 1.7 2.8 .4 .8
Om (O’ Neill sandy loam, 0 to 1 percent slopes_ ... _-__- 52 65 7 12 4 9 1. 8 2.8 .4 .8
OmB2 O’ Neill sandy loam, 3 to 7 percernt slopes, eroded. ... 48 60 4 9 3 7 1.5 2.5 .3 .6
OrA Ortello fine sandy loam, 0 to 3 percent slopes.._.__. 57 70 15 20 11 14 3.2 4.1 1.3 1.9
OrB Ortello fine sandy loam, 3 to 7 percent slopes_____.. 55 68 13 19 10 13 3.1 4.0 1.2 1. 8
20r Ortello fine sandy loam, loamy substratum, 0 to 3
percent slopes_ oo 57 71 18 21 13 15 2.8 4. 2 1.4 19
20+rB Ortello fine sandy loam, loamy substratum, 3 to 7
percent slopes_ - _ . 55 67 17 20 12 14 1.3 4.0 1.3 1.8
Ot Ortello loam, 0 to 1 percent slopes. ._________.____ 62 76 20 23 16 18 3.5 4.5 1.6 2.2
Ov Ovina fine sandy loam___ . _________________ ... 54 67 16 19 11 13 2.9 3.7 1.4 1.9
Oa Ovina loamy finesand_ ... ____ 28 35 10 16 6 9 2.1 2.6 1.1 1.5
Pt Platte loam - oo 43 1537720 IR (AU PR SO 1.4 1.8 | feceaas
P-S Platte-Sarpy complex . — o oo e oo .3 ) DO 0 IO PRI
2P-S Platte-Sarpy complex, channeled . _ _ . _______. PR ISR IEUNUTRIUT FEUNPOURU FUPRURUUE (RPN [EPUUIR PUPUSUPNIONY PRSPPI SRR (I
P-W Platte-Wann complex_ _ .. 38 45 | oo | IR 1.1 ) DR S R ISP
2P-W Platte-Wann complex, channeled - - - - _ .| ||| e e e e
Rw Riverwash - - - - o e e e e e e | mmm e e e e e -
Sa Sarpy fine sand___ ..o oo oo oo femm s e e |m e e oo oo
SgA Sarpy loamy fine sand, 0 to 3 percent slopes.__ ... 38 50 10 15 7 9 1.8 2.3 .9 1.2
SgB Sarpy loamy fine sand, 3 to 7 percent slopes_.______ 35 45 9 13 6 8 1.6 2.1 . 8 1.1
Sc Seott silt loam - _ . .. 38 56 7 10 6 9 1.8 2.5 .5 .9
Si Silver Creek silt loam _ _ - . ________________.____ 49 65 14 20 14 19 3.1 4.0 L2 20
TsA Thurman fine sandy loam, 0 to 3 percent slopes. - .- 55 67 15 20 11 14 3.2 4.2 1.3 1.8
TsB Thurman fine sandy loam, 3 to 7 percent slopes._ . - - 54 66 13 20 9 13 3.0 3.8 1.1 1.6
ThA Thurman loamy fine sand, 0 to 3 pereent slopes_ . __ 40 52 11 16 7 10 1.9 2. 4 1.0 1.3
ThB Thurman loamy fine sand, 3 to 7 percent slopes_ . - _ 35 45 9 13 6 8 1.6 2.1 .8 1.1
2ThA Thurman loamy fine sand, loamy substratum, 0 to
3 percent SlOpes — _ - .. oo 42 54 12 17 8 11 2.0 2.6 1.1 1.4
2ThB Thurman loamy fine sand, loamy substratum, 3 to
7 percent slopes _ _ - - .. .- 38 49 11 15 7 10 1.8 2.3 .9 1.3
Th3 Thurman loamy fine sand, wind eroded_ . . - _j oo | o oo mmm e e e [
Va Valentine fine sand _ - - - - - oo oo e e e e e e e e e
Vo Volin silt loam . __ oo 60 90 22 30 12 16 3.2 5.5 1.7 2.5
3Wb Wann fine sandy loam, deep. - - ____._.__ 55 68 17 21 13 15 3.0 3.9 1. 4 2.0
Wb Wann fine sandy loam_ _ ___ . __________________.__ 50 63 7 12 5 9] 1.4 2.4 .5 .9
3Wm Wann loam, deep. - - oo 56 72 20 22 15 171 3.2 42 1.6 21
2Wm Wann loam, deep, saline_ . oeo oo 55 62 15 18 12 14 2.9 3.8 1.3 1.9
Wm Wann loam . e 54 68 9 15 8 13 1.7 2.9 .7 1.2
Wr Wood River silt loam, 0 to 1 percent slopes__.__.___ 63 85 21 27 18 22 3.1 4.6 1.5 2.2
WrA Wood River silt loam, 1 to 3 percent slopes____.____. 60 82 20 26 17 21 3.0 4. 4 1.4 2.1
WrB2 Wood River silt loam, 3 to 7 percent slopes, eroded. - 56. 77 17 21 14 19 2.81 41 1.3 1.9
W-Es Wood River-Iixline fine sandy loams_________ feeen 45 55 12 15 10 12 2.9 3.6 1.3 1. 8
W-E Wood River-Exline silt loams_ .. _____ ... ____ 46 60 12 17 12 15 3.2 4.0 1.3 2.0

1 An animal-unit month is the amount of forage required to pasture a mature cow for 30 days. The figures in the columns under Tame
pasture are the number of animal-unit months of grazing that 1 acre will provide during the grazing season.
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yields of principal crops—Continued

B are those expected under a high level of management. Dashed lines indicate the crop is not suited to the soil or that it is grown only
amounts]

Soybeans Grain sorghum Potatoes Sugar beets Tame pasture
Irrigated Irrigated Dryland Irrigated Irrigated Trrigated Dryland
A B A B A B A B A B A B A B
Animal-unit | Animal-unit | Animal-unit | Animal-unit
Bu. Bu. Bu. Bu. Bu. Bu. Bu. Ru. Tons Tons months 1 months months 1 months 1
14 21 47 70 23 31 160 265 10. 0 14. 0 87 11. 7 . 0 1.1
9 14 39 55 15 22 | |eoaoo-- 90 12,0 80 10. 5 .8 1.0
16 24 51 77 28 34 180 285 11. 5 16. 0 9.0 12. 0 1.0 1.2
18 26 54 80 30 37 190 295 12, 5 17. 5 9.0 12. 0 .8 1.0
13 19 48 68 19 27 |eo e 10. 5 12.5 80 10. 5 .8 1.0
T T T 51 64 | 91 177273 | 350 | 9.0 120 85| 120 7 5T 7
17 19 47 60 7 14 250 305 80 11.0 6.7 10. 5 Ay .6
18 20 48 60 7 14 260 310 7.0 1.0 85 12. 0 .5 .7
16 18 45 56 5 12 245 300 6.0 9.5 6.7 10. 5 .4 .6
17 21 52 64 16 20 230 280 11.0 14, 0 9.0 12. 0 L7 .9
16 20 50 62 15 19 228 278 10. 5 13. 5 80 10. 9 .5 .7
18 22 54 66 21 25 237 284 12. 0 14. 5 8 5 1.7 .7 .9
16 20 50 62 19 23 234 275 11. 5 14. 0 80 11 2 .5 .7
20 24 57 69 23 26 275 315 12,5 15. 0 9.0 12. 0 .7 .9
14 18 49 60 18 22 220 250 1.0 | §113.5 8 4 1.5 1.0 1.2
______________ 26 40 11 18 | e c e 80 10. 9 L7 .9
______________ 37 L:Y; 70 UURUIUS IRUNPUIRUURUR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>