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SOIL SURVEY OF THAYER COUNTY, NEBRASKA

By E. A. NIESCHMIDT, in Charge, R. H. LOVALD, and R. L. GEMMELL, Nebraska Soil
Survey, and R. C. ROBERTS, U. 8. Department of Agriculture

COUNTY SURVEYED

Thayer County is in southeastern Nebraska, bordering Kansas.
(Fig. 1.) Hebron, the county seat, is in the central part of the
county about 65 miles directly southwest of Lincoln, the State capi-
tal. The county is square, each boundary being about 24 miles long.
It comprises an area of 575 square miles, or 368,000 acres.

Physiographically the county is part of an incompletely dissected
constructional plain, most of which was once mantled to various
depths by a deposit of light-gray silty
material, known geologically as the Peo-
rian loess. This deposit still covers most of
the area included in Thayer County, but it )j
has been removed in places, exposing the | | -
underlying formations, The light-gray = N Ry
loess is underlain by reddish slightly more T
sandy loesslike material known by Ne-
braska geologists as the Loveland phase
of the loess. The next lower formation is Fieurs 1.—Sketeh map showing
gray or reddish-brown loose sand or a het-  Igcation of Thayer County,
erogeneous mixture of sand and gravel
containing more or less glacial material. It is kmown as the sand
sheet and overlies the bedrock of the region. Bedrock consists of
alternating layers of bluish shale and gray or almost white lime-
stone which rests on the lowest exposed formation in the county, pale
reddish-brown loosely indurated sandstone.

Throughout most of the northern half of the county the smooth
gray loess mantle has been removed only along the major drainage
ways, where the relief is rather pronounced. The greater part of
the surface, however, ranges from nearly level to gently undulating,
being characterized by slight swells and sags. Most of the sags in-
clude scattered basinlike depressions which range from a few acres
to three-fourths square mile in size. Locally the surface is modified
by shallow draws.

The plains in the southwest quarter and south-central part of the
county, and those occupying the divide between Rose Creek and Little
Blue River southwest and northeast of Gilead, are somewhat rougher
than those in the northern half. In places they are modified by
numerous steep-sided drainage ways with a general northeast-south-
west trend, which are separated by narrow flat or more or less
rounded divides. Elsewhere the slopes are gradual, and the divides
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are broad and flat topped, the surface in general being similar to
that in the northern half of the county. Between these extremes are
nearly all forms of relief, but the greater part of the surface is char-
acterized by hills and valleys, modified to considerable extent by
remnants of the original loess-covered plain which have escaped
destructive erosion.

The surface relief ranges from gently undulating to extremely
rough and broken, but is in general rolling or hilly. The more
nearly level land occurs where flat-topped spurs of the original
plain extend along the broader divides and the rougher areas where
erosion has been deep enough to remove the old loess mantle and
expose the underlying formations. Over most of the surface the
major slopes are moderate and the ridges well rounded. Some soil
slipping occurs and there are a few vertical steplike exposures on
the steeper slopes, but these are not characteristic. The minor slopes
are short, and most of them are rather steep.

The alluvial lands of Thayer County include the terraces and flood
plains along Little Blue River, Rose Creek, and their larger tribu-
taries. They lie from 80 to 120 feet below the general level of the
uplands. The terraces and flood plains are most extensively devel-
oped in Little Blue River Valley which crosses the central part of
the county in an east-west direction. They occur on both sides of the
stream and have a combined width ranging from three-eighths mile
to about 214 miles. The width of the alluvial lands along Rose
Creek averages much narrower, seldom exceeding one-half mile;
along the smaller creeks and branches the width ranges from a few
rods to about one-eighth mile. The surface of all the terraces is
flat or gently undulating, except where roughened by wind or
streams. The transition between the different terrace levels and be-
tween the terraces and the bottom lands is marked, in most places, by
a short, steep slope, whereas the slope to the uplan&s is generally long
and gradual.

The flood plains, or first bottoms, occupy the lowest positions in the
county, occurring as strips of various wigths along most of the larger
streams and locally along the smaller drainage ways. The bottom
lands are in general flat, though they are mogiﬁed in places by old
and present channels, cut-offs, slight elevations, and shallow depres-
sions. They are subject to overflow in places (iuring high stages of
the streams, but the slope is usually sufficient down the valleys and
towadrd the channels to remove the surplus moisture when the streams
recede,

The elevation of Thayer County averages 1,540 feet above sea level
and ranges from approximately 1,360 feet where Little Blue River
crosses the eastern county line to about 1,700 feet in the southwest
part near Byron. The average elevation of the loess plains is about
1,600 feet, and that of the bottom lands 1,470 feet above sea level.

Well water of excellent quality is readily obtained in all parts of
the county except locally in the rougher uplands where bedrock
interferes. The upland wells through the loess plains range from
80 to 120 feet in depth, in the loess hills the wells seldom exceed 80
feet, and in the alluvial lands an adequate water supply can be ob-
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tained within a depth ranging from 10 to 60 feet, depending on the
thickness of the deposits. Several artesian wells in the vicinity of
Alexandria furnish an abundant and continuous supply of water.

Native timber, consisting chiefly of willow, boxelder, ash, elm, oak,
and cottonwood, grows in narrow belts along all the larger and most
of the smaller (frainage ways. Walnut, hackberry, honeylocust, and
basswood grow in some places. A few scattered cedar trees occur
throughout the severely eroded upland sections south of Rose Creek,
between Gilead and Alexandria, and many small groves have been
planted in all parts of the county. Some of the trees attain mer-
chantable size, and the timber is used for local construction. Most
of it, however, has value only for posts or firewood.

The first permanent settlement in the area now known as Thayer
County was made in 1856 in the Big Sandy Creek Valley near Alex-
andria. Within the next 20 years settlement spread throughout the
area and by 1870 most of the land was homesteaded. The boundaries
of the area now included in the county were established in 1872. The
early settlers were descendants of many nationalities, especially Ger-
man, but most of them were born in North America. According to
the Federal census reports, the population of the county was 6,113
in 1880, 12,738 in 1890, 14,325 in 1900, 14,775 in 1910, and 13,976 in
1920. According to the 1920 report the population in that year aver-
aged 24.2 persons to the square mile and was all classed as rural.
It is rather evenly distributed but is slightly denser on the loess
plains and in the valleys than throughout the loess hills and more
severely eroded sections. More than two-thirds of the inhabitants
are of native parentage, the rest are either of foreign birth or have
at least one foreign-born parent.

Hebron, the largest town and county seat, had a population of
1,518 in 1920. It is an important market and distributing center for
farm products and supplies. A number of small towns and villages
are located on railroads and furnish local markets for the surround-
ing communities, v

The transportation facilities of Thayer County are good. Several
railroads, including main or branch lines of the Chicago, Burlington
& Quincy, the St. § oseph & Grand Island, the Chicago, Rocl Island
& Pacific, and the Chicago & North Western systems traverse the
county and furnish good conmections with Lincoln, Omaha, St.
Joseph, and Kansas City. No part of the county is more than 81%
miles from a railroad point.

The public-road system is well developed. Most of the roads fol-
low section or land lines except in the rougher parts of the county
where they conform to the topography on account of the lower con-
struction and maintenance expense. gtate Highway No. 8 and Fed-
eral Highway No. 81 cross the county in east-west and north-south
directions, respectively. These highways are surfaced with gravel.
The other important roads, especially those between the towns, are
kept in good repair. Sixteen bridges cross Little Blue River within
the county, and cement or steel bridges and culverts are common even
0ﬁ the minor roads. Rural delivery routes and telephone lines reach
all sections.



4 BUREAU OF CHEMISTRY AND SOILS, 1927

The county has a rural-school system of 101 districts, and the
schoolhouses are well distributed. High schools are maintained in
nearly all towns, and there is a college and academy at Hebron.
Churches are numerous and conveniently located, especially in the
southwestern part of the county.

Most of the surplus farm products are sold in the towns for ship-
ment to outside markets. Flour mills at Alexandria, Bruning, Desg-
ler, and Hebron afford local markets for much of the wheat. The
Hebron mill serves as a power plant. Most of the surplus grain is
handled in local elevators for shipment to larger markets. Dairy
products are marketed chiefly in Lincoln and Beatrice, and a cream-
ery at Deshler uses a part of the surplus cream. Livestock, mainly
cattle and hogs, is shipped to Xansas City, St. Joseph, and Omaha.

CLIMATE

The climate of Thayer County, in general, is favorable for grain
farming and livestock raising, though it is marked by wide seasonal
variations. The winter is moderately long and cold, the summer
warm, the spring rather cool with considerable precipitation, and the
fall xlllnoderate in temperature with only occasional periods of rainy
weather.

The average date of the last killing frost is April 28 and that of
the first is October 6. This gives an average frost-free season of 161
days, which is ample for the maturing of all the commonly grown
farm crops. Killing frost has been recorded as late as May 27 and
as early as September 12. Fruit is sometimes injured by late spring
frosts, especially when the frost follows unusually warm periods
during which the fruit buds have developed.

About 44 per cent of the mean annual precipitation of 27.62 inches
falls during the principal part of the growing season, June, July,
and August. The driest months are November, December, January,
and February, each with less than 1 inch of normal precipitation.
Most of the summer rainfall occurs during local thunderstorms. The
rainfall in May and June is usually well distributed, but in July the
distribution is less favorable, though hardly a week passes without
some rain. In August and September the precipitation is lighter,
and frequently short droughts oceur which sometimes reduce grain
yields. Total crop failures, however, are practically unknown, as
most of the soils are retentive of moisture. The annual snowfall
varies from a few inches to several feet, averaging 21.4 inches.

In winter the prevailing winds are from the northwest and in sum-
mer chiefly from the south and southeast. Strong winds are common,
but tornadoes are rare.

Table 1, compiled from records of the United States Weather
Bureau station at Hebron, is representative of climatic conditions
throughout the county.
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TaBLE 1,—Normal monihly, seasonal, and annual temperature and precipitation
at Hebron, Nebr.

[Elevation, 1,458 feet]

Temperature Precipitation
- Month Total Total
Mean Absolute | Absolute Mean amount, for  amount for { Snow, aver-
maximum | minimum the driest {the wettest | age depth
year (1884) | year (1902)
°F. °F. Inches Inches Inches Inches
69 —22 0.73 0,54 117 4.4
71 —25 .62 .19 127 3.7
80 —34 .86 .78 .33 8.5
80 i —34 2.21 151 2.7 13.6
91 -13 1.29 97 .71 4.6
100 11 2.563 46 .65 1.3
101 23 4.28 1. 59 4.19 .2
101 -13 8.10 4.02 5,55 8.1
105 39 4, 59 8. 51 7.70 .0
109 47 3.79 1.75 13. 30 .0
107 41 3.32 .15 7.35 .0
Summer..... 74.3 108 39 11.70 8.41 28.35 .0
September ... 67.0 103 25 2.78 174 4,70 .0
October- oo 54.0 93 13 1,92 101 3.32 .3
November..._.... 39.9 80 —-11 2901 0] 1.32 1.4
Fall. ... 53.6 103 —11 5. 61 2.78 9,34 L7
Year....-. 514 109 —34 27. 62 16,69 48,01 214
tTrace.
AGRICULTURAL HISTORY AND STATISTICS

The first white people to realize the agricultural possibilities of
the area now included in Thayer County were emigrants en route
to the gold fields of California in the early fifties. In 1856 the first
permanent settlers established themselves along the Oregon Trail
which followed the Big Sandy Creek Valley in the eastern part of
the county and the divide between Big Sandy Creek and Little Blue
River in the western part. The first crop was sod corn, grown for
home ‘consumption and for sale to the emigrants. The yields were
considered satisfactory, and the farming possibilities of the region
became known. As conditions became more stable, spring wheat,
oats, buckwheat, rye, barley, and garden vegetables were also grown.
For meat supplies the pioneers depended on wild game and beef.

The early agricultural development of the county was slow
because the settlers were not familiar with the local climatic and
soil requirements. The seed used, which was brought largely from
States farther east, was not well suited to the comparatively low
rainfall in Thayer County, Little attention was given to the prepa-
ration of the seed bed, and consequently yields were rather low. In
1874, 1875, and 1876 the crops were practically destroyed by grass-
hoppers, and in the early nineties droughts were unusually severe.
Many farmers became so impoverished that they were forced to
leave the county.
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The recent tendency is to improve the crops by using carefully
selected native seed, to conserve soil moisture by intensive cultivation,
and to maintain or increase the productiveness of the land b
manuring, crop rotation, and the growing of leguminous crops, suc
as alfalfa and sweetclover.

The Nebraska agricultural statistics® report 237,474 acres, or
almost two-thirds of the county, under cultivation in 1926. The
same report shows that 106,969 acres are in pasture land and 10,946
acres in woodland.

The present agriculture of Thayer County consists of diversified
farming, including the growing of grain and hay, and the raising
of livestock.

According to the Federal census the principal crops in 1919 were
corn, wheat, oats, alfalfa, wild hay, coarse forage, barley, and rye,
ranking in acreage in the order named. During the same year the
value of all cereals was $4,867,414, and all other crops were valued
at $1,121,877. The total value of all domestic animals was $3,247,980,
of dairy products, exclusive of those used on the farm, $420,501, and
of poultry and eggs, $448,292, The average value of farm land was
$111.32 an acre.

In 1919 inflation in prices caused by the World War, caused an
increase in acreage devoted to several of the crops. Conditions have
since become more nearly normal and the acreage, especially of
wheat and barley, has decreased and that of corn has increased. In
1926 corn was planted on 121,868 acres, followed by wheat, oats,
alfalfa, wild hay, and coarse forage in decreasing acreages, respec-
tively. The average price of farmland during that year was $101
an acre.

The total corn yield in 1926 was 365,604 bushels, and it was valued
at $248,611. Owing to an unusually prolonged and severe drought
and hot winds during July and August, the average acre yield was
only 3 bushels, the lowest ever recorded. The average yield over a
period of 10 years is 21.4 bushels to the acre.

Corn is grown in all parts of the county except in the more poorly
drained parts of the uplands and bottom lands and in the more
gravelly or stony sections. The acreage devoted to corn steadily
increased until about 1899, then decreased until 1919, and is now
again increasing. In 1926 there were 59 silos in the county, and on
farms equipped with silos from 10 to 20 acres of corn are cut each
vear for silage. All the corn is of the dent varieties. Reid Yellow
Dent, Iowa Silvermine, Leaming Improved, Nebraska White Prize,
and hybrids of these varieties are most commonly grown.

Wheat is the principal small-grain crop. In 1879 the acreage in
wheat was larger than that in corn and oats combined. About 1885,
however, the wheat acreage was greatly reduced on account of low

rices and low yields, and in 1889 only 6,436 acres were in wheat.
t was not until Odessa, a variety also called “ Grass ” wheat, which
yielded exceptionally well when planted in the fall, was introduced,
that winter wheat regained the lost territory. During the World
War and the postwar period, market conditions were very favorable
and the wheat acreage was greatly extended. Since the deflation of

T All data subsequent to those obtained from the 1920 Federal census are from the
Nebraska agricultural statistics.
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prices the acreage has been reduced, and the present acreage devoted
to wheat is approximately one-half as large as that used for corn.

The Nebraska Department of Agriculture reports wheat on 61,171
acres in 1926 with a total yield of 856,314 bushels, or an average of
about 14 bushels to the acre, which is about the average for the last
10-year period. The total value of the crop was $1,001,877.

Winter wheat is grown almost exclusively. It can be planted in
the fall after the busy season is over, It matures earlier than spring-

lanted wheat and is therefore less affected by dry weather and
got winds. The yields fluctuate less than those of spring wheat,
and there is less danger from smut and rust. The leading varieties
grown are Turkey and Kanred.

QOats rank next to wheat in acreage. In 1926 there were 25,988
acres in oats with a total yield of 285,978 bushels, or an average of 11
bushels to the acre. The crop was valued at $114,391. The yield
that year was exceedingly low, on account of unfavorable weather
conditions during the growing season. The average annual yield
for the 10-year period preceding this was 29.1 bushels.

The acreage of oats has slowly decreased since the beginning of
the twentieth century owing mainly to the larger returns from corn
and wheat. The leading variety of oats is Kherson, which is es-
pecially suited to bottom soils on account of its short stiff stem,
which reduces the danger of lodging.

Among the grain crops rye ranks next in acreage. The area de-
voted to this grain varies considerably, depending on the market.
In 1926, 702 acres were in rye with an average yield of 8 bushels to
the acre. Barley is the least important grain crop in Thayer
County. It had practically been abandoned by 1914 but the acreage
increased remarkably during the war and postwar years. The
Federal census reports 2,901 acres devoted to this crop in 1919 with
an average yield of 21.4 bushels to the acre, and in 1926 only 78 acres
were in barley.

Hay production has been important since the early settlement of
the county. The acreage of wild hay, however, has gradually de-
creased with the increase in grain crops and tame hay. At present
alfalfa is the most important tame-hay crop. In 1926 it occupied
14,607 acres with an average yield of 1.7 tons to the acre. The total
crop was valued at $368,507. The varieties of alfalfa grown are
among the most hardy, including Common, Grimm, and Cossack,
all of which are extremely resistant to winter killing. The remaining
tame-hay crops include Sudan grass, sweetclover, timothy, and millet.

In 1926 wild hay was cut from 9,731 acres and yielded 4,866 tons.
The principal wild-hay grasses are big bluestem, little bluestem,
grama grass, buffalo grass, bluegrass, and bunch grass in well-drained
situations and marsh grasses where moisture is excessive. These
grasses will support from 30 to 40 head of cattle to the quarter sec-
tion during the summer grazing season, from June to October.
When cut for hay they yield from one-half to 114 tons to the acre,
depending on moisture conditions.

orghum was planted on 4,402 acres in 1926 and yielded an aver-
age of 1.6 tons to the acre. Among the minor crops, potatoes, kafir,
and spelt are the most important. They are grown in small patches
for feed and home consumption.
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Fruit production does not receive much attention and there are
no commercial orchards in the county, although on most farms there
are a few apple, peach, and cherry trees. Some grapes are grown.

Livestock raising is an important agricultural industry. In 1926,
the total value of crops, excluding a few minor ones, was $1,918,972,
and that of livestock was $2,661,880.

Among the animals, cattle are the most valuable, though they are
outnumbered by hogs. In 1926 the 27,217 cattle in Thayer County
had a total value of $1,108,129. Of these 9,019 were listed as milk
cows. There are a few purebred Holstein herds near the larger
towns. The value of dairy products, excluding those used for home
consumption, was $661,868 in 1926. In the same year there were
44,147 hogs valued at $%59,328 and 10,109 horses valued at $613,111.

Farm improvements in Thayer County are generally good, and
with few exceptions all farms are equipped with modern labor-sav-
ing machinery. Most of the fences are of barbed wire, although con-
siderable woven-wire fencing is used around feed lots, gardens, and
alfalfa fields. Most of the buildings are painted and kept in good
repair. Four-horse teams of medium or heavy draft horses and
mules are commonly used for the farm work. In recent years the
number of tractors has increased rapidly, and in 1926 they replaced
horses during busy seasons on about 16 per cent of the farms. Ac-
cording to the Nebraska agricultural statistics there were 272 gas
tractors, 681 gas engines, 109 trucks, and 1,760 automobiles on the
farms in 1926. In the same year 1,280 cream separators, 571 incuba-
tors, and 200 grain threshers were in use. Numerous farmhouses
are equipped with modern heat, light, and water systems.

Farm labor is plentiful except during harvest seasons as most of
the work is done by the farmer and his family. Wages range from
$35 to $45 a month with board and room. Day laborers receive
from $2.50 to $3.

The farms in Thayer County have increased greatly in number and
acreage since 1880. In 1926, 98.4 per cent of the county was in
farms and 93 per cent of the farm land was improved.? The aver-
age value of all farm property to the farm, including land, build-
ings, machinery, and domestic animals, as reported by the Federal
census was. $2,213 in 1879, $4,640 in 1889, $5,670 in 1899, $16,783 in
1909, and $26,390 in 1919, According to the Nebraska agricultural
statistics it was $23,875 in 1926.

In the last 45 years the proportion of the farms operated by owners
has greatly decreased. In 1880, 73.9 per cent of the farms in the
county were operated by owners, and in 1926 only 26.8 per cent of
them were so operated. Owners were on 465 farms, tenants on 951,
and part owners on 316 farms during the latter year.

The share-rental system predominates in Thayer County, 79 per
cent of the rented land being rented for a share of the crops in 1926.
In the better-farming sections of the county the owner’s share is
two-fifths of the corn and one-third of the small grain delivered in
the town or to the nearest elevator by the tenant, who also receives

2 Improsed land as defined by the United States census inecludes all land regularly tilled
or mowed, land and pasture which has been cleared or tilled, land lying fallow, land in
gardens, orchards, vineyards, and nurseries, and land oceupied by farmr buildings. The
classification is not always easy to make and these statistics therefore must be considered
at best, only a close approximation,
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one-half of the alfalfa hay left in the stack. The tenant furnishes all
machinery, labor, and seed. In the rougher sections or where the
land is less productive, the owner receives only one-third of the grain
crops for the use of the land. The better pasture land rents for %; an
acre.

The current selling price of farm land ranges from $25 to $200
an acre, depending on the character of the soil, topography, drainage,
improvements, and location with respect to markets. The average
price is about $100 an acre. The best upland farms bring from $150
to $185 an acre, whereas those located in the rougher sections along
Rose Creek and Little Blue River are valued at $50 or $60. The more
sandy parts of the eroded uplands bring from $30 to $50. The
highest-priced land occupies the terraces and the better-drained
bottom lands, and is seldom sold for less than $200 an acre.

AGRICULTURAL INDUSTRIES

In Thayer County much attention is given to the fattening of
cattle and hogs. Dairying and poultry raising are minor industries.
Fruit and vegetables are grown only in sufficient quantities to supply
farm needs.

Corn is the leading crop and most of it is fed on the farms where
produced to hogs, cattle, and work animals. On tenant farms, how-
ever, considerable corn is sold, either to local feeders or in outside
markets,

Wheat is the chief cash crop and there are elevators for storing the
grain in nearly every town. The wheat is usually hauled directly
from the threshing machine to the elevators, where it is sold and
shipped to outside points. Flour mills are located in Hebron, Alex-
andria, Deshler, and Bruning, and many farmers sell their wheat in
these mills.

Some of the cattle to be fattened are raised locally but the greater
part are purchased in the markets at Omaha or Kansas City or from
ranchers in more western counties. The cattle are fed corn and
alfalfa from 60 to 90 days and then marketed. Most of them are
Herefords or Shorthorns.

Practically all the hogs are raised locally, most farmers keeping
from 20 to 60 head. Many hogs are raised in connection with the
feeding of beef cattle. There are many purebred herds in the county
and all the animals are of good breeding. Duroc-Jersey, a big
type of Poland China, and Hampshire are the leading breeds.

airfying is graduahy being extended in conmnection with general
grain farming. There are comparatively few purebred dairy cattle
but enough are kept to serve as a basis for developing the dairy
industry. The abundance of alfalfa to balance the corn ration and
good marketing facilities combine to favor the extension of the dai
industry. Most farmers milk from 6 to 10 cows, chiefly of the beef
breeds. The surplus dairy products are sold in local cream stations
from which they are shipped to creameries in Deshler, Fairmont,
and Lincoln. Lfosb of the purebred dairy cattle are Holsteins.

Poultry is a valuable asset on most farms, although no farm is
devoted exclusively to the poultr{r industry. The local demand for
poultry products is good, and poultry is receiving increased attention.

32170—31—2
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The principal breeds of chickens are Plymouth Rock, Leghorn, and
Rhode Island Red.
SOILS AND CROPS

The greater part of Thayer County, approximately 80 per cent, is
topographically suited to cultivation. The county has no important
manufacturing or mining resources, and agriculture is the chief
industry. More than 60 per cent of the inhabitants are on farms;
the remainder are in small towns and villages and are supported
largely by revenue derived from handling farm supplies and
products.

The leading crops of the county are corn, wheat, oats, alfalfa, and
prairie hay, ranking in acreage in the order named. The minor
crops are sweetclover, rye, barley, millet, sorghum, garden vegetables,
and fruits.

The leading natural factors affecting crop production in Thayer
County, with the exception of climatic conditions, which are uniform,
are surface features and soils. The climate has been described in
a previous section of this report.

The soils of Thayer County occupy two major topographic posi-
tions, namely, uplands and alluvial lands. The upland soils are the
more extensive, occupying about 85 %er cent of the county. The soils
in each position differ more or less irom one another and from those
in the other topogra%)hic position in character, in productivity, and
in adaptability to farm crops. The differences have not caused
specialized farming in any part of the county because the intimate
and intricate association of the different soils on most farms has
made it necessary to grow the leading crops more or less extensively
on all cultivable soils.

The net profit derived from growing any given crop in Thayer
County, assuming that the producer of that crop is an efficient
farmer, depends largely on the weather, market conditions, and the
ada,ptaioility of the crop to the soil on which it is grown.

Weather and market conditions, although extremely important,
are variable and beyond the control of the farmer, but the adaptabil-
ity of the crop to the soil may be controlled by him. He can, and
does, grow corn more extensively than wheat on those soils which
in average years are known to give greater returns when used for
corn. Likewise, he grows wheat, alfalfa, or some other crop more
extensively on soils for which they are best suited.

The upland soils of the county are used chiefly for grain crops,
approximately 90 per cent of the cultivable acreage being used for
corn, wheat, and oats. Alfalfa is also grown but the area devoted
to this crop throughout the uplands is annually becoming smaller
and that of sweetclover, larger.

Alfalfa does well during the first few seasons after planting but,
as on nearly all upland soils in Nebraska, the yields decline after
five or six years on account of insufficient moisture. The alfalfa
plant has an exceptionally large root system, and extracts soil mois-
ture from a considerable depth. A recent publication® by agron-
omists at the Nebraska Agricultural Experiment Station shows that
alfalfa, on soil receiving moisture from precipitation alone in east-
ern Nebraska, as do all the upland soils of Thayer County except

8 KIRSSELBACH, T. A,, RUSSEL, J, C., and ANDERSON, A. THE SIGNIFICANCE OF SUBSOIL
MOISTURE IN ALFALFA PRODUCTION., Jour. Amer. Soc. Agron. 21: 241-268, illus, 1929,
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those in the depressions, can deplete the stored soil moisture to
depths beyond the reach of ordinary cereal crops within two years,
and within five or six years can almost completely exhaust the avail-
able moisture in the substratum to a depth exceeding 25 feet. The
publication indicates that alfalfa in Nebraska must depend almost
entirely on annual precipitation for its growth after the first five
or six years exeept in situations where the precipitation is supple-
mented by a moisture supply from other sources. Throughout the
uplands, therefore, reduced yields may be expected from a second
cropping to alfalfa.

he removal of deep-seated moisture does not materially affect
grain crops following alfalfa, as they usually find sufficient water
near the surface.

According to data obtained by Nebraska agronomists, it would
seem that sweetclover should be more profitable in rotations on up-
land soils than alfalfa, as sweetclover * requires less moisture than
alfalfa and is suited to shorter rotations. Moreover, it equals
alfalfa in its ability to increase the available nitrogen content of the
soil. Tt is being grown more extensively each year.

The total area devoted to corn on the upland soils considerably
exceeds that in wheat and is probably greater than that in wheat
and oats combined. Corn, however, is not the most extensively
grown crop in all parts of the uplands. It is slightly exceeded in
acreage by wheat throughout that part in which the soils have a
heavy claypanlike layer in the upper part of the subsoil. Here oats
and wheat are grown more extensively than on any other soil area
‘of equal size in the county. Oats, however, occupy a comparatively
small acreage. Rye, alfalfa, and sweetclover are also grown but
are of minor importance. The approximate percentage of the clay-
pan soils in wheat, corn, and oats, excluding those parts used for
minor crops and farm sites, is 50, 40, and 10, respectively.

The cause of the larger wheat than corn acreage on those up-
land soils having claypanlike upper subsoil layers is that moisture
conditions are more favorable for the production of wheat than of
corn. The dense clay layer in the upper part of the subsoil limits the
moisture available for crop roots chiefly to the topsoil. Shallow-
rooted crops, therefore, sucg as wheat and oats which mature before
the moisture supply stored in the topsoil during the winter months is
exhausted, are naturally well suited to the claypanlike soils,

Corn, having a larger and deeper root system, maturing later
than small grain, and requiring, therefore, a much longer period of
growth, requires larger total amounts of moisture. It does well on
the claypan soils, providing considerable precipitation occurs during
the growing season, but usually suffers more or less from drought
in average years.

The remainder of the upland soils have no claypanlike layer,
moisture available for crop roots occurs throughout the subsoil,
and conditions are more favorable for corn production than on the
claypan soils. They are also more favorable for wheat production,
especially in dry summers following unusually dry winters, when
the available moisture in the claypan soils is insufficient to produce
good yields of small grain. Corn, however, gives larger acre yields

¢ STRWART, P. H., and Gross, D, L. SWENTCLOVER IN NEBRASKA. Nebr. Agr. Col. Ext.
Cire, 122, 15 p., iilus. 1923,
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in average years than wheat and consequently is planted on about
twice the acreage devoted to wheat. Oats, rye, and legume-hay crops
are of minor importance, being used only as steps in the rotation
between corn and wheat.

In the following pages the individual soils of the county are de-
scribed, their relation to one another is shown, and their influence
on the agricultural development and farming practices of the
county is discussed. The location and area occupied by each of
the soils recognized in the county are shown on the soil map
accompanying this report. Their acreage and proportionate extent
are given in Table 2.

TABLE 2~—Acreage and proportionate ewtent of the soils mapped in Thayer
County, Nebr.

Type of soil Acres | Per cent Typs of soil Acres | Per cent
36.3 | Waukesha very fine sandy
28,1 Ioam 5,440 1.5
Hall very fine sandy loam._ ... 5,184 1.4
1.1 || Judson very fine sandy loam. 2,112 .6
576 .2 || Judson fine sandy loam.......- 1,152 .3
Nuckolls silt loam s Wabash silt loam. e ..o 5, 824 L6
Light-colored subsoil 7.1 |} Wabash very fine sandy loam.. 832 .2
Phase. e Lamoure silf loam_ . ocoeecne 3,264 .9
Nuckolls loam. ... 3.4 || O’Neill very fine sandy loam.| 4,224 L1
Lancaster fine san .1} O’Neill sandy loam..... ... 1,280 .4
Sogn silt loam - o ooneeoo .9 {| O’Neill sand, light-colored
Shelby fine sandy loam. 2.4 phese. 162 .1
Shelby very fine sandy loam.. 5,062 1.6 || Cass fine sandy loam......... 9,344 2.5
Shelby gravelly loamy sand. . 3,008 .8 || Casssiltlogam. o cccamaauuan 832 .2
Butler silt loam._...... —— 9, 866 2.7 || Sarpy sand 384 1
Scott silt loam..... - 1,408 4
‘Waukesha silt loam.._ 14, 784 40 B X117 ) SR 368,000 |-moeaeecan

On the basis of drainage, which seems to be the most important
factor in the economic utilization of the upland soils, these soils
are divided into three broad groups; namely, well-drained, poorly
drained, and excessively drained soils.

SOILS OF THE SMOOTH UPLANDS

The soils of the smooth uplands are well drained and are the most
productive soils of the uplands, occupying 61.3 per cent of the
area of the county. Crete silt loam and Hastings silt loam are the
two types of this smooth upland group. These soils have developed
on the uneroded or only slightly modified old loess-mantled plain
which once covered the entire region, and practically all the land
occupied by them is under cultivation. Their surfaces are nearly
level or gently undulating, and topsoil characteristics which are
most beneficial to crops are developed. However, in places the
subsoils are not favorable to all crops.

The climate for ages past has favored a luxuriant growth of
prairie grasses. Absence of serious surface erosion has allowed
deep soil weathering and the topsoils are from 18 to 20 inches thick.
They are also very dark, in many places almost black, owing to
large accumulations of organic matter derived from the annual de-
cay of grass roots. Moreover, the topsoils are decidedly granular
or crumblike in structure.
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The high organic-matter content and granular structure of the
topsoils are beneficial in keeping the soil mellow and assisting
in maintaining a favorable tilth. The dark color of the organic
matter increases the power of the soil to absorb the sun’s heat and
thereby maintain a slightly higher temperature. The content of
organic matter greatly increases the water-holding capacity of the
so1l material, insuring considerable protection against crop failure
during droughts. It materially increases the stability of the sub-
stances that render a soil productive. In addition to these beneficial
effects, organic matter is the chief source of nitrogen, which is one
of the important plant foods.

The granular or crumblike structure so well developed in the
topsoils facilitates easy penetration and therefore the maximum feed-
ing range for crop roots. It allows free passage of air through the
soil which is of advantage to growing crops. It facilitates culti-
vation under a wider range of moisture conditions than would be
possible were the structure particles extremely fine.

Crete silt loam.—Crete silt loam has the dark-colored granular
surface soil characteristic of this group. The distinguishing feature
of this soil is a heavy brown claypan layer from 14 to 18 inches thick
which lies directly beneath the topsoil. This layer restricts root
development and both upward and downward movement of soil
moisture. It practically limits the moisture available for growing
crops to the amount that can be stored in the topsoil. Beneath the
heavy celaypan is almost white floury silt. This material is very limy,
but the lime is of little value to plants as it is cut off by the claypan.

Nearly all the Crete silt loam is under cultivation. A few hundred
acres north of Hubbell are devoted to the production of wild hay.
Most of the soil is used for wheat, corn, oats, and alfalfa, ranking
in acreage in the order named. Small patches of vegetables and for-
age crops are also grown on most farms for home consumption or for
feed. The acreage in wheat is considerably larger than that in corn,
and the area devoted to either wheat or corn is greater than that of
oats, alfalfa, and forage crops combined.

Creto silt lom is not so well suited to corn as Hastings silt loam,
because the crop requires a more prolonged and abundant moisture
supply than is usually available in the topsoil, especially in dry
years. Moreover, in common with all upland soils, the land is poorly
suited for continued alfalfa production for reasons previously given.
It is, however, well suited to wheat. Thayer County ranks high
among the wheat-producing counties of Nebraska.

Crop yields on Crete silt loam depend largely on the rainfall and
the care used in handling the soil. The average yield of wheat over
a period of years is about 18 bushels to the acre, ranging from less
than 8 to more than 80 bushels in seasons of exceptionally low and
high precipitation, respectively. Corn and oats yield from 20 to 40
bushels, alfalfa from 1 to 214 tons, and wild hay from one-half to
1 ton. The lowest yields of all crops usually follow an exceptionally
dry winter.

Hastings silt loam.—Hastings silt loam has a mellow finely granu-
lar dark-colored surface soil very similar in appearance to the surface
soil of Crete silt loam. The upper part of the subsoil, although
brown like that of Crete silt loam, is comparatively friable allowing
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easy root penetration and water percolation. Moisture available for
growing crops is not limited to the topsoil, but occurs throughout
the entire soil. The lower subsoil layer is limy and is similar to the
corresponding layer in Crete silt loam. From the foregoing descrip-
tions it is evident that Hastings silt loam is better suited to the pro-
duction of a diversity of crops than Crete silt loam.

Hastings silt loam, although less extensive than Crete silt loam,
ranks next to that soil, both in total area and agricultural impor-
tance. It occurs in various sized bodies on the more gradual slopes
and on the narrower though flat-topped divides between drainage
ways, most of the broader (%ivides being occupied by Crete silt loam.
Drainage is thorough, but seldom excessive, and practically none of
the soil is subject to destructive erosion. About 85 per cent of the
land is under cultivation, and the remainder is included in small
farm pastures and building sites.

The absence of a claypan layer in the upper part of the subsoil

ives this soil a decided advantage over Crete silt loam, especially
for corn production, because the moisture available for crop roots is
not limited to the topsoil, as in the Crete soil, but occurs throughout
the subsoil, and in periods of prolonged drought, which sometimes
occur in the summer, it is largely the subsoil moisture which enables
the corn crop to properly mature.

Corn is the leading crop, followed by wheat, oats, and alfalfa,
ranking in acreage in the order named. Crop yields are slightly
higher than on Crete silt loam, but are a little more variable, particu-
larly those of corn, than on the best upland soils of more eastern
States, owing largely to a slightly greater annual variation in the
summer rainfall. Corn yields from 25 to 60 bushels to the acre, with
an average yield of about 35 bushels. Wheat averages about 18
bushels, and the oat yield is about the same as that of corn. The
yield of alfalfa hay averages about 214 tons to the acre during the
first five or six years. Subsequent yields of this crop, however, sel-
dom exceed 2 tons and average about 114 tons.

SOILS OF THE ROLLING UPLANDS

The excessively drained group of soils of the rolling uplands occu-
pies about 20.7 per cent of the county, ranking next in total area to
the well-drained soils of the smooth uplands. This group includes
soils of the Thayer, Pawnee, Nuckolls, Lancaster, Sogn, and Shelby
series, and an eroded phase of Hastings silt loam. The individual
members of the group, with few exceptions, occupy comparatively
small areas. The soils as a whole are below the general level of the
well-drained upland soils, occupying the valley slopes and more
eroded parts of the county. They occur in strips of various widths
on the valley sides of all the larger and many of the smaller drainage
ways, but are chiefly in the eastern half of the county where the
drainage is most intricate and deeply intrenched. The strips alon
Little Blue River, Sandy Creek, Rose Creek, Big Sandy Creek, an
South Fork Big Sandy Creek are the widest, many of them extend-
ing a mile or more on each side of the alluvial lands, especially in
those localities where tributary branches to the main streams are
numerous and close together. Along the smaller streams and
branches, extending back into the well-drained soil group of the
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more nearly level and higher-lying uplands, strips of excessively
drained soils are comparatively narrow.

The soils of this group, as a whole, have been subjected to consid-
erable erosion. Conditions in most places have been less favorable
for the accumulation of such large amounts of organic matter as in
the Hastings and Crete soils, agg the topsoils average thinner than
in those soils. They usually extend to a slight depth, either resting
on thin though generally friable subsoils or on slightly weathere
parent material. In some places the topsoils have been entirely re-
moved, exposing the subsoils, and in places where erosion has been
especially severe the geologic formation is exposed. The complete
removal of the topsoil, however, is rather local, and in most places
this layer, although thinner and less granular than the correspondin,
layer in soils of the well-drained upland soil group, is present ang
remains dark even under cultivation. In places, especially on the
more gradual slopes where erosion has been least active, it may be
thick and similar in all characteristics to the topsoils in the well-
drained group. In such localities the subsoil also is usually well
developed.

The variations in this soil group caused by differences in the
amount of erosion are too patchy and numerous to indicate on a
small-scale map. The soils belonging to the group, therefore, have
been mapped to include areas in which the topsoils are thick and
well developed in some places and extremely thin or absent in others.
In some places the separation between soils belonging to this %roup
and those belonging to the well-drained upland group are not based
on differences in erosion but on differences in the character of the
soil material. Excessive drainage in most places has curtailed the
development of those soil features most beneficial to crops, and the
soils are naturally a little less productive than soils of the well-
drained upland group.

Approximately 70 per cent of the land occupied by soils of the
excessively drained upland group is under cultivation. Most of the
remainder, including the more severely eroded parts, is in pasture.
The approximate acreage of corn, wheat, and oats on the cultivable
areas OF this group is 50, 80, and 10 per cent of the total area, respec-
tively. The remaining 10 per cent is used chiefly for minor crops,
including sweetclover, alfalfa, and rye, and for farm sites.

Although corn is the most extensively grown crop, the propor-
tional acreage devoted to corn and wheat in any particular locality
depends on the character of the soil and the extent of erosion. On
the more gradual slopes, where erosion is comparatively slight and
the topsoils are comparatively thick, dark, and underlain by subsoils
with high moisture-storing capacity, practically all crops common
to the county do well. Corn, however, being ‘the most profitable
crop, is grown on 70 or 80 per cent of the total area occupied by
such slopes. On the steeper slopes the topsoils are thinner and
naturally contain less organic matter. The subsoils also, although
friable, are usually thin, and the soils as a whole have a compara-
tively low moisture-storing capacity. Moreover, they actually ab-
sorb less moisture from rains than the soils on the more gradual
slopes, because of the more rapid surface run-off. Small-grain crops
having comparatively low moisture requirement are naturally bet-
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ter suited to the steeper slopes than corn, and wheat is grown on
probably 70 per cent of the area occupied by such slopes.

Hastings silt loam, eroded phase.—Hastings silt loam, eroded
phase, occupies the steeper parts of the loessial uplands, occurring
chiefly as small isolated bodies and narrow discontinuous strips on
eroded valley slopes. It also occupies sharp divides between drain-
age ways. The topsoil, in most places, is very thin or entirely re-
moved. On the steeper slopes both topsoil and subsoil are absent
and the white limy silt from which all Hastings soils have weathered
is exposed. In a few places, especially on the lower valley slopes
soil of this phase contains noticeable amounts of very fine san
throughout. In most places, however, it differs from typical Hast-
ings silt loam only in those characteristics which are the direct
result of erosion.

On account of its small extent and generally unfavorable topog-
raphy, the soil is of little agricultural importance in Thayer County.
Most of it is used for pasture land. The native vegetation consists
of a good growth of grama, buffalo, bluestem, and other desirable
pasture grasses, and will support from 40 to 50 head of cattle on
each quarter section (160 acres) during the summer grazing season.
Some hay is cut, and a few small areas on the more gradual slopes
are under cultivation. All crops suited to Hastings silt loam will
grow on the cultivated areas. The thinning of the topsoil, however,
has been accompanied by a proportional decrease in organic matter
and nitrogen and in the moisture-retaining power of the soil, result-
ing in lower yields of all crops than are obtained on Hastings silt
loam except sweetclover and the first cropping to alfalfa. Alfalfa
and sweetclover yields equal those on the typical soil because these
crops are able to obtain most of their nitrogen from the air, and their
massive root systems can obtain moisture and plant food from
greater depths and larger areas than those of most cereal crops.

Thayer silt loam.—Thayer silt loam is similar to Crete silt loam
in its major characteristics. The two soils are essentially alike in
their crop adaptabilities and in comparable topographic positions

roduce equally high yields, especially of small grain. However,

hayer silt loam, in most places, has a less even relief than Crete
silt ﬂmm and as a whole is more subject to erosion and consequently
is a little less productive.

Areas of this soil oceur chiefly south of Rose Creek in the south-
eastern part of the county. The total area is 6.6 square miles. Most
of the soil occupies gradual or steep slopes and mnarrow or broad
divides below the general upland level. Most of the divides, although
prevailingly flat topped, are a little more dissected than those on
which the grete soil is developed.

The topsoil and upper subsoil layers are identical with those in
Crete silt loam except that both are somewhat thinner, the topsoil
being only about 12 inches thick, and the upper subsoil layer or
claypan seldom exceeding 10 inches in thickness. The depth to the
lower subsoil layer, therefore, is only about 22 inches in contrast to
36 inches in the Crete soil. The lower subsoil layer differs from the
corresponding layer in Crete silt loam in being moderately compact
dark grayish-brown silty clay with a faint regdish tinge. It is not
quite so limy as the corresponding layer in the Crete soil.
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The lower subsoil layer rests on disintegrated limestone at a depth
of about 32 inches beneath the surface of the ground, and the entire
soil has apparently weathered from this limestone formation. On
some of the steeper slopes erosion has removed all the soil material,
in places exposing the limy bedrock. Such areas, where sufficiently
extensive to warrant mapping, are included with Sogn silt loam, but
where local and patchy they are indicated on the soil map by rock-
outcrop symbols.

On account of its small extent, the soil is of minor importance in
the general agriculture of Thayer County. Only about 50 per cent
of the land, including the more nearly level areas, is under culti-
vation. About 80 per cent of the cultivated area is used for wheat,
approximately 15 per cent for corn, and the remainder for oats,
sweetclover, alfalfa, and other crops common to the region.

Yields of small grain in the more nearly level areas are about the
same as those obtained on Crete silt loam. In the more eroded areas,
however, yields are lower because the heavy cla Fanlike subsoil lies
nearer the surface and the thinned topsoil is unable to store sufficient
moisture for good yields. Corn, except in seasons of unusual precipi-
tation, is poorly suited to the soil even in the more nearly level areas,
because its moisture requirement during periods of prolonged
drought exceeds the moisture-storing capacity of the 12-inch topsoil.

The uncultivable areas of Thayer silt loam are used for pasture,
producing good growths of buffalo, grama, and bunch grasses which.
will support from 60 to 70 head of cattle on each quarter section
during the summer grazing season.

Pawnee silt loam.—Pawnee silt loam is similar to Crete silt loam,
except that it contains a noticeable amount of coarse sand and fine
gravel throughout and usually occurs in more sloping and slightly
more eroded topographic positions.

The soil is inextensive and of little agricultural importance in
Thayer County. Most of it occurs in small isolated bodies on the
valley slopes along Big Sandy and Dry Sandy Creeks. The largest
area, including about 170 acres, is northwest of Alexandria.

Similar soil occurs extensively in Pawnee and Johnson Counties,
Nebr., where it occupies the more nearly level or gently undulating
uplands and is used in the production og small grain and corn. The
relief of Pawnee silt loam in Thayer County, however, is not so
fayorable to crop production as that of Crete silt loam. Most of the
soil is subject to stight erosion and, although suited to the same crops
as the Crete soil, does not yield quite so well. About one-third of
the land, including the more steeply sloping areas, remains in pasture.

Nuckolls silt loam.—Nuckolls silt loam is the most extensive soil of
the Nuckolls series in Thayer County and has the greatest agri-
cultural value. Iis topsoil in the more nearly level situations is
similar in most respects to the topsoil of the Crete and Hastings soils;
that is, a dark-colored friable crumblike or granular silt loam 18 or
20 inches thick. The material is almost black in the upper part,
owing to large accumulations of organic matter. In the lower part,
however, the dark color is modified by a faint reddish tinge which
does not occur in the Crete or Hastings soils. The upper subsoil
layer is only 8 or 10 inches thick. It has about the same density and
texture as the corresponding layer in Hastings silt loam, being only

32170—31——3
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moderately compact silty clay loam which affords easy penetration
for moisture and plant roots. It is, however, much redder than the
corres;l)]onding layer in Hastings silt loam, being uniformly dark
reddish brown. The lower subsoil layer 1s friable pale reddish-
brown silt loam containing considerable sand of the finer grades.
Below a depth of about 4 feet most of the material is limy, the lime
existing both in scattered hard white concretions and in powder-
like form thoroughly mixed with the soil material. The organic
matter, so abundant in the topsoil, gradually decreases with depth
and is scarcely noticeable in the lower part of the subsoil. The soil
throughout contains a few scattered gravel, but these exert no notice-
able influence on its physical characteristics.

Nuckolls silt loam is an important soil in the southeastern part of
the county. It occurs on valley slopes and over low divides between
drainage ways wherever erosion has exposed a reddish slightly sandy
loesslike material. This soil and its light-colored subsoil phase occur
chiefly in Rose Creek Valley and along drainage ways leading to
Iéiii:tledBlue River from the south, especially between Hebron and

ead.

The greater part of Nuckolls silt loam is strongly rolling and is
subject to more or less erosion. The dark-colored topsoil, except on
the more level areas, is in no place more than 12 inches thick, and
in places has been entirely removed, exposing the reddish-brown
subsoil and giving the areas a spotted black and reddish-brown
appearance.

Nuckolls silt loam is the soil affected least by injurious erosion, only
about 20 per cent of it being unsuited to cultivation. The uncult:-
vable areas of these soils produce a good growth of grama, bluestem,
and other nutritious pasture grasses and are used chiefly for cattle
grazing.

The more nearly level areas of this soil are well suited to all crops
commonly grown on Hastings silt loam. They are especially
adapted to corn and are largely used for this crop. Small grains
are grown over a large part of the land on the more rolling areas.
Sweetclover is grown to some extent in rotation with wheat, oats,
and corn and is well suited and beneficial to the more sloping and
eroded areas.

The continued use of Nuckolls silt loam for crop production de-
pends on the control of destructive erosion. The soil where uneroded
1s as strong and productive as any upland soil in the county. As
a whole, however, its productiveness and adaptability to crops have
been greatly reduced by erosion.

Nuckolls silt loam, light-colored subseil phase.—Nuckolls silt
loam, light-colored subsoil phase, differs from typical Nuckolls silt
loam chiefly in the absence of any noticeable compaction in the upper
subsoil layer and in the higher lime content of its lower subsoil layer.
The lime in the lower part of the subsoil occurs in finely divided
form thoroughly mixed with the soil material, in filmlike coatings
over large clods, and as numerous hard more or less egg-shaped
concretions some of which are 2 inches in diameter and 6 or more
inches in length. The greater part of this soil occupies steeply
sloping surfaces. Erosion is very active, and the dark-colored sur-
face soil is largely removed. On the steeper slopes a large part of
the land has been gullied to such an extent that it is no longer culti-
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vable. It is estimated that more than half the total area is unfit
for cultivation. The less rolling areas support a good growth of
native grasses and are used principally for grazing. The compara-
tively small areas of smoother surface are used principally for small

ains which mature early and consequently do not require moisture
in the late summer months as does corn. Average yields are much
lower than on typical Nuckolls silt loam. Sweetclover is grown to
some extent on t{lg rolling areas.

Nuckeolls loam.—Nuckolls loam in the more nearly level areas is
similar to Nuckolls silt loam except that it contains a little more sand
and gravel in all layers. The amount of coarser material in the sur-
face soil is sufficient to give a loamy texture to that layer.

Erosion has been more rapid on this soil than on the silt loam, and
the dark-colored surface soil has been removed more extensively. On
the steeper slopes both surface soil and subsoil have been removed in
places and about 30 per cent of the land has been so gullied as to be
uncultivable. The value of a large proportion of this soil has been

eatly reduced, owing to erosion.

The cultivable areas of Nuckolls loam are about as productive as
areas of Nuckolls silt loam having similar topographic features.
The same crops are grown in about the same proportion on the
smoother areas of the two soils. The more rolling areas are used
more extensively for small grains, chiefly wheat, than for corn. The
larger acreage of small grains on this land is not owing to any special
suitability for small-grain production, but because these crops are
better suited to the un%;vora le soil conditions than corn.

Lancaster fine sandy leam.—Lancaster fine sandy loam occupies
only a small acreage in Thayer County. Most of it occurs in two
narrow strips in the valley of one of the larger tributaries of Rose
Creek, and a small area is in Spring Branch Valley north of Wil-
liams. The surface of the land is more or less sloping, and the soil
in most places is subject to considerable erosion.

The outstanding characteristics of this soil are the sandy texture
and the pronounced reddish tinge of the subsoil and substratum. It
has developed from the lowest exposed bedrock in the region, a
reddish-brown loosely indurated sandstone which is responsible for
the coarse texture and reddish color of the lower soil layers.

The topsoil is loose fine sandy loam, in few places exceeding 6 or
8 inches in thickness. It ranges from grayish brown to very dark

ayish brown, depending on the amount of organic matter retained.
%‘rhe material is not very coherent and in cultivated fields is subject
to blowing in places, especially during dry seasons. Here and there
in such fields the black organic matter has been almost entirely re-
moved by wind or water, and the topsoil is incoherent grayish-brown
fine sand. The subsoil 1s reddish-brown or yellowish-brown, with &
reddish tinge, fine sand or fine sandy loam which rests on the under-
lying reddish-brown sandstone at a depth ranging from 24 to 36
inches beneath the surface of the ground.

The soil in most places is very droughty and of little agricultural
value. Some of it 1s used for corn production, but the greater part
remains in pasture. The native grasses are more luxuriant than on
Sogn silt loam and the land has a little higher grazing value, espe-
cially during early summer. In the latter part O%TJ uly, however, the
grasses often wither and can not be depended on for late grazing.
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Corn is the chief crop of the cultivated area, but on account of the
droughty character of the soil the yields are low except in seasons
of unusually heavy precipitation. Small-grain crops are not suited
to the soil because of the danger of soil drifting and the consequent
exposure of the shallow root systems.

Sogn silt loam.—Sogn silt loam occurs wherever Thayer silt loam
has been so severelg eroded that only a very thin soil has been left
over the limestone bedrock. In most places the soil consists of very
dark grayish-brown silt loam, ranging from 4 to 10 inches in thick-
ness, which rests directly on the white limestone. Exposures of the
bedrock are numerous throughout areas of this soil.

The soil occurs chiefly in narrow strips on the lower valley slopes
of tributaries leading to Rose Creek in the southeastern part of the
county. A few narrow strips occur in Little Blue River Valley north
of Gilead.

The surface is everywhere too rough for farming operations, and
all the soil is used for grazing land, %mt it is not of high value even
for that purpose, as the grasses in most places are rather sparse owing
to the nearness of the bedrock to the surface,.

Scattered scrubby trees, including elm, ash, cottonwood, hackberry,
oak, and cedar, grow on this soil and are used chiefly for firewood
and posts. The limestone bedrock is used locally in the construction
of farm buildings, for which purpose it serves fairly well. How-
ever it is too soft for use in large structures.

Shelby fine sandy loam.—Shelby fine sandy loam is the most exten-
sive member of the Shelby series in Thayer County. The surface
soil is very dark grayish-brown granular fine sandy loam, rich in
organic matter and containing some gravel. The underlying layer is
slightly lighter colored, a little more compact, and in most places is
reddish fine sandy loam which gives way at a depth of about 24
inches_to reddish-brown gravelly sandy loam containing only suffi-
cient silt and clay to bind the sand particles loosely together.

On account of its small extent, generally unfavorable relief, and
high gravel and sand content which allows rapid loss of moisture,
this soil is of little agricultural value in Thayer County. It is used
locally for corn, and a small acreage is in wheat. Yields of wheat
and corn, however, are low and uncertain, even in the most favorable
localities, on account of the droughtiness of the soil. Less than 15
per cent of the land is under cultivation. The uncultivated areas
are used mainly for pasture. The grass cover will support from 50
to 70 head of cattle on each quarter section during the summer
grazing season.

Shelby very fine sandy loam.—Shelby very fine sandy loam is
similar to Shelby fine sandy loam except that the topsoil contains less
fine sand and more very fine sand and silt. The finer texture of the
material gives a more stable surface soil and a verﬂ slightly higher
agricultural value. Corn is the principal crop. The soil is used in
places for wheat production but yields are low. The surface is nearly
everywhere rolling and over the greater part of the area is sharply
rolling and in places badly eroded. It is estimated that only about
80 per cent of this soil is cultivated.

Shelby gravelly loamy sand.—Shelby gravelly loamy sand has a
topsoil composed chiefly of sand and gravel with barely sufficient
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or(%anic matter to give it a loam,w{l texture. The surface layer is con-
siderably lighter in color and thinner than in the fine sandy loam
and very fine sandy loam members, being grayish brown and in few
places more than 8 inches in thickmess. The subsoil layers are
similar to those in the other Shelby soils. Not more than 5 per cent
of the land is under cultivation. Corn, sweetclover, and wheat are
%rown, but yields are low. The uncultivated areas have a low value
or grazing.
POORLY DRAINED UPLAND SOILS

The poorly drained upland soils cover a comparatively small area
in Thayer County, occupying only 3.1 per cent of the land in the
.county. This group includes silt loams of the Butler and Scott
series. These soils occur in shallow basinlike depressions, locally
called buffalo wallows or lagoons, throughout the more nearly level
parts of the well-drained group of soils, Although numerous, most
of the depressions are small. A few of the larger areas are south-
east of Bruning and Belvidere and northeast of Carleton.

The features common to the soils in the depressions are the result
of poor drainage. Those soils subjected to the least excess of
moisture have black granular topsoils, similar to the corresponding
layers in the well-drained upland soils, except they are a trifle
thinner and usually contain a little more clay. Those subjected to
excessive moisture i larger amounts have decidedly thinner topsoils.
Owing to excessive leaching, the topsoils in many of the more poorly
drained soils are very light in color, especially in the lower part.
The upper subsoil layers are extremely dense and claypanlike. The
lower subsoil layers, however, are loose, light colored, and, except
‘where moisture has been unusually abundant, very limy.

About 10 per cent of the area occupied %y soils of the poorly
drained upland group is periodically too wet for cultivation. In the
cultivable areas, the topsoils are usually saturated with moisturs in
early spring, but as they are somewhat thinner than the topsoils in
the claypan soils of the well-drained upland group, they have less
water-storing capacity, and during the latter part of summer they
often become extreme{y dry throughout, especially in seasons of low
rainfall, Moisture conditions as far as corn is concerned are even
less favorable than on the claypan soils of the well-drained group
because the abundant moisture in early spring allows the corn plant
to make an unusually heavy growth which renders it poorly suited
to endure the dry conditions prevailing in the soil during late sum-
mer. Winter wheat is the chief crop grown on the cultivable parts
of the poorly drained upland soils, and this crop occupies more than
three-fourths of the farmed land. Wheat can be planted in late
summer when the soil is sufficiently dry for plowing and seeding.
It grows very rapidly during early spring and usually matures before
the topsoil moisture 1s exhausted. gats and sweetclover occupy most
of the cultivable land not occupied by wheat. Oats do as well as
wheat providing moisture conditions are favorable at the time of
spring planting. As sweetclover is suited to both wet and dry soil
conditions, it thrives on the poorly drained soils of the upland.
Moreover, this crop is beneficial to the soils because its large vigorous
roots penetrate the claypanlike subsoil and on decaying leave open-
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ings which improve the natural drainage, aeration, and physical
condition of this layer. Oats and sweetclover, however, are less
profitable than wheat and are of minor importance. None of the
‘areas are as productive year in and year out as the Hastings and
Crete soils, and some of them are of value only for hay and pasture.
The soils, however, seldom occupy more than a small part of the
farm on which they occur and do not greatly influence the total crop
yields or general agricultural practices.

Owing to the heavy claypanlike character of the upper subsoil
layer, underdrainage 1s everywhere restricted in the poorly drained
upland soils. In many of the depressions water accumulates after
heavy rains and remains on the surface for several weeks or months.
A few of the basins have natural drainage outlets and surplus
moisture does not accumulate. Between these two extremes nearly
all conditions of surface drainage exist. All the soils, however,
are subjected to more or less excessive moisture during at least
a part of each year, the amount depending largely on the depth
of the basins below an overflow outlet and the catchment area
from which they receive surface run-off.

Butler silt loam.—Butler silt loam is the most extensive of the
upland soils occupying depressions in Thayer County. Its total
area, however, is small in comparison with that of Crete silt loam,
and it is not quite so productive or so well suited to crops in all
¥ears as that soil, chiefly on account of less favorable drainage.

t is, however, much better drained as a whole than Secott silt
loam and is more productive. Most of the areas lying in the lower
depressions are artificially drained, and practically all the soil is
under cultivation.

The topsoil is almost black silt loam, rich in organic matter.
It is deeper than in the Secott soil, being 15 or 17 inches thick.
The soil although occasionally inundated, except where artificially
drained, has been subjected to less moisture than Scott silt loan,
as is indicated by the crumblike or granular structure of the top-
soil. The topsoil of Butler silt loam also shows less evidence of
leaching than the corresponding layer in Scott silt loam, and the
light-gray leached layer, which occurs in some places in the lower
part of the Scott topsoil, is absent. The upper part of the subsoil
is almost black dense clay and the lower part is light gray, limy,
and friable.

The topsoil is slightly thinner than the topsoil of Crete silt loam,
and although equally as granular, apparently has a higher clay
content which tends to counteract the beneficial effects of granula-
tion. The Butler soil can not be cultivated without injury under
so wide a range of moisture conditions as the Crete soil. This is
well demonstrated in fields including both soils. If such fields are
cultivated as soon after rains as moisture conditions in the Crete
silt loam become favorable, the associated Butler soil invariably
puddles, bakes, and becomes cloddy, thereby losing an excessive
amount of moisture through evaporation.

Successful crop production in dry years on this soil, as on Crete
silt loam, depends largely on the moisture stored in the topsoil,
and the soil is naturally better suited to shallow-rooted and early-
maturing crops than to those which require moisture in large
amounts throughout the summer. About 80 per cent of the soil
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is used for wheat. Most of the remainder, except small areas which
are in sweetclover or native grasses, is used for corn. In normal
years crops yield as well as on Crete silt loam. In unusually wet
or dry seasons, however, yields are more variable. In dry years
the wheat yield is from 10 to 15 per cent and the corn yield from 20
to 30 per cent less than on the Crete soil. In wet seasons corn yields
usually equal those on Crete silt loam, but wheat yields are some-
what lower because the slightly depressed relief favors the accumu-
lation of a little too much moisture in the Butler soil, and the stalk
has a tendency to make rank vegetative growth at the expense of
the grain. .

Scott silt Joam.—Scott silt loam is the most poorly drained soil of
the upland depressions. Most of it occupies the deeper basins or
deeper parts of the basins, and the soil has apparently been subjected
to excessive moisture in larger amounts and for longer periods than
Butler silt loam. The tofl;soil is very shallow and consists of rather
heavy silt loam, ranging from less than 6 to about 10 inches in thick-
ness. It is somewhat variable in structure, but lacks the pulverulent
granular structure of the corresponding layer in Crete silt loam or
Butler silt loam. The upper half or three-quarters of the layer is
almost black, owing to an abundance of well-decomposed organic
matter. The lower part may or may not be dark, but is generally
more leached and lighter in color than the overlying material. In
places it is almost white.

The subsoil extends to a depth ranging from 5 to 6 feet. It is
mottled steel-gray and bluish-gray heavy plastic clay which is very
impervious to water. When dry the material is difficult to penetrate
with a spade or auger. As far as can be determined by the usual
field methods, the excessive moisture has removed all traces of lime
from both surface soil and subsoil.

Scott silt loam is the most difficult to handle and the least produc-
tive of the upland soils. If plowed when wet, hard clods are formed
and subsequent freezing ané) thawing or wetting and drying is re-
quired to restore favorable tilth. When dry the land is extremely
difficult to plow. Practically all the soil is included in farm pas-
tures. Many of the smaller bodies occur within cultivated fields but
are seldom tilled on account of their poor drainage.

The native vegetation on the soil includes coarse marsh grasses,
rushes, sedges, and other water-requiring or water-loving plants.
Ironweed is so common on Scott silt loam in Thayer County that it
may almost be considered a certain indicator of the soil.

y attempt to use Scott silt loam for cultivated crops necessitates
artificial drainage which is generally very difficult to establish be-
cause the surrounding land is higher in most places. Even when
drainage is established the land remains comparatively unproductive
because the topsoil is not thick enough to store sufficient moisture and
the claypanlike subsoil releases moisture too slowly for grain and
tame-hay crops, especially in dry seasons. The soil occurs in small
patches and seldom occupies more than a small percentage of the
farms on which it occurs. The increased returns obtained by artifi-
cial drainage are so slight that they do not warrant the expense
involved in ditching and tiling such small areas. There is little ad-
vantage in using the soil for cultivated crops because a certain
amount of pasture is required on all farms, and since Scott silt loam
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in its natural condition serves almost as well for grazing land as for
good farming land, its use for pasture is considered economical.

Associated with Scott silt loam in upland depressions are a few
small areas in which the soil is transifional in drainage and char-
acter between Butler silt loam and Scott silt loam. The topsoil
resembles that layer of Scott silt loam, except that it is 2 or 3 inches.
thicker and a little more granular. The upper subsoil layer is black
clay somewhat resembling the corresponding layer of Butler silt
loam, but it averages a little thicker and denser. The lower subsoil
layer is light-gray limy friable silt. The total area of this soil is
only 1,408 acres, and only about 100 acres are used for crops, chiefly
wheat. The average yields are low. Had this soil been more exten-
sive, it would have been shown on the soil map as Fillmore silt loam
which is rather extensively developed in Clay and Fillmore Counties
to the north.

ALLUVIAL SOILS

Alluvial soils occupy 14.9 per cent of the land in Thayer County.
They occur as almost continuous strips, ranging in width from a few
rods to more than a mile, either as terraces or first bottoms along all
the larger drainage ways. The areas along Little Blue River, Big
Sandy Creek, and Rose Creek are the widest. All the areas of allu-
vial soils are nearly level or very gently sloping and, except in local
patches in the lower-lying {)arts of the first bottoms, are well drained.

About 85 per cent of the land occupied by the alluvial soils is under
cultivation. Those parts not used for cultivated crops include a few
poorly drained areas and narrow timbered strips adjacent to the
stream channels in the first bottoms and small areas of extremely
sandy and unstable soils on the terraces.

The alluvial soils naturally receive some water through run-off
from the uplands and in places through seepage from streams. This,
combined with moisture received through precipitation, makes them,
with a few exceptions, the most productive corn and alfalfa soils in
the county. Small grain also does unusually well, especially on the
fine-textured second bottoms or terraces. On the first bottoms small-
grain crops generally receive a little too much moisture and have a
tendency to produce a rank vegetative growth at the expense of the
grain.

The approximate proportion of the cultivable alluvial soils devoted
to corn, wheat, alfalfa, and oats is 45, 85, 12, and 8 per cent, respec-
tively, on the terraces, and 65, 10, 15, and 10 per cent, respectively, on
the first bottoms. The proportional acreage devoted to alfalfa is
much greater than on the uplands because stands of this erop are
more easily obtained, yields are higher, and the crop remains profit-
able for a longer period. Decreased yields, resulting from a second
or third cropping to alfalfa on account of depleted subsoil moisture,
seldom occur on the alluvial soils because the alfalfa roots are able
to reach either the underlying water table or a permanently moist
substratum layer.

Conditions in the alluvial lands have been especially favorable for
the accumulation of organic matter and nearly all the soils have
deep dark topsoils. The only exceptions occupy less than 300 acres
and include two extremely sandy and unstable soil areas in which
the topsoils are light colored. The subsoils vary considerably, most
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of them being fine textured, having high moisture-retaining powers,
and being essentially similar to the more friable subsoils in the well-
drained upland group. A few however, are coarse textured, being
composed largely of sand and gravel, and they are not retentive of
moisture. Those soils having sandy or gravelly subsoils are inva-
riably characterized by coarse-textured topsoils.

Waukesha silt loam.—Waukesha silt loam, with a total area of a
little more than 23 square miles, is the most extensive of the alluvial
soils. It occurs as broad strips in the valleys of Spring Creek, Big
Sandy Creek, Little Blue River, and in many of the smaller valleys
throughout the eastern part of the county. The surface soil is very
dark grayish-brown or almost black silt loam, from 16 to 20 inches
thick. S%lme slight differences in texture occur, the soils ranging
from silt loam to fine sandy loam, but these differences have not ap-
preciably changed the agricultural value of the soil. The subsoil is
grayish brown and moderately heavy. No lime occurs to a depth of
many feet. The principal crops grown on this soil are corn, wheat,
oats, and alfalfa, ranking in acreage in the order named. Yields of
these crops are somewhat higher than on the best upland soils of the
county. The average yield of corn over a period of years is about 40
bushels to the acre, of wheat 20 bushels, of oats 40 bushels, and of
alfalfa 8 tons,

Waukesha very fine sandy loam.—Waukesha very fine sandy loam
is very similar to Waukesha silt loam except that the surface soil
contains a large proportion of very fine sand. The sand is never suf-
ficient, however, to greatly affect the agricultural value of the land.
The subsoil is very slightly lighter in texture, as a rule, than that of
Waukesha silt loam. This soil is low in lime to a considerable
depth. There is little difference in the agricultural practices and
the yields obtained on the two soils. Wheat is slightly less produc-
tive on the very fine sandy loam and its acreage is relatively less
than on the silt loam. This soil occurs ﬁrincipally along Spring
Creek, Big Sandy Creek, Dry Sandy Creek, and Little Blue River,
and in small areas along the smaller streams in the eastern part of
the county.

Hall very fine sandy loam.—Hall very fine sandy loam covers a
total area of more than 8 square miles. It occurs in small areas
along the larger streams in close association with the Waukesha
soils. The surface soil is very dark grayish-brown or almost black
fine sandy loam. The upper subsoil layer is heavier than the surface
soil and somewhat compact. The lower subsoil layer is mellow light
grayish-brown silty material, the color being due in part to a large
proportion of lime. There is little difference in agricultural value
between this soil and the Waukesha soils. Corn, wheat, oats, and
alfalfa are the principal crops. Yields compare favorably with those
on the Waukesha soils and other good soils of the county.

Judson very fine sandy leam.—Judson very fine sandy loam occurs
on terraces and gentle colluvial slopes. It is developed over fine-
textured materials washed down from the rich black soils of the
uplands. The soil is very dark grayish-brown or almost black very
fine sandy loam containing much silty material. The dark-colored
surface layer is thicker than in the upland soils, commonly ranging
in thickness from 16 to 20 inches, and in places where colluvial
deposition has been rapid it may be 86 or more inches in thickness.
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The subsoil is brown silty loam or very fine sandy loam, differing
little in texture from the surface seil.

Where the surface is smooth and other conditions are favorable,
this soil is not surpassed in productivity by any other soil of the
county. It is especially suited to corn production, and average yields
of 40 bushels to the acre are obtained. Small grains and alfalfa also
make good yields.

Judson fine sandy loam.—Judson fine sandy loam contains more
fine sand and less very fine sand at all depths than Judson very fine
sandy loam, but in other respects there 1is little difference between
the two soils. The coarser texture of the fine sandy loam slightly
lowers its agricultural value. Corn is the principal crop with yields
about equal to those on the very fine sandy loam. Small grains make
lower yields in dry years but the difference is not great. This soil is
of comparatively little importance in the agriculture of the county
as it covers less than 2 square miles,

Wabash silt loam.—Wabash silt loam ecovers a total area of more
than 9 square miles, lying mainly in the valleys of Rose Creek and
its tributaries. The surface soil is dark grayish-brown or almost
black silt loam from 16 to 20 inches thick. The soil is mellow and
easily tilled. No lime can be detected to a depth of more than 3
feet. The subsoil is silty clay loam or silty clay and ranges in color
from brown to dark grayish brown or almost glack. Where drain-
age is adequate this soil is very productive, comparing favorably in
this respect with the Waukesha and Judson soils. The greater part
of the soil is cultivated, principally to corn, wheat, oats, and alfalfa,
ranking in acreage in the order named. '

Wabash very fine sandy loam.—Wabash VBI? fine sandy loam
differs from the silt loam of the series principally in its lower silt
content and its larger proportion of very fine sand. It differs little
in agricultural value. The sandier texture is slightly less favorable
to small grains. This soil is of little agricultural importance as it
covers only 0.2 per cent of the county.

Lamoure silt loam.—Lamoure silt loam is a first-bottom soil very
similar in appearance to Wabash silt loam. It differs from that
soil, however, in having more or less lime in the lower part of the
subsoil. The surface soil is almost black heavy silt loam which,
under proper moisture conditions, is mellow and easily cultivated.
The upper subsoil layer, which begins at a depth ranging from 15
to 20 inches, is dark grayish-brown or mottled gray and brown silty
clay loam or silty clay. At a depth between 2 and 3 feet the subsoil
in most places becomes calcareous and lime is abundant. This soil
is flooded occasionally, but drainage is fairly good and water does
not stand over the surface more than a few days at a time. There
is no better cornland in the county than this soil and Wabash silt
loam, and alfalfa does well on the better-drained areas. Lamoure
silt loam is rather poorly suited to small grain, especially in seasons
of high precipitation when the water table rises on these bottom
lands causing wheat and oats to produce a rank vegetative growth
at the expense of the grain, Corn on this soil yields about 50 bushels,
wheat from 12 to 18 %rushels, oats from 20 to 30 bushels, and alfalfa
314 tons to the acre.

O’Neill very fine sandy loam.—O’Neill very fine sandy loam varies
greatly in different areas. The surface soil is dark grayish-brown
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fine sandy loam, ranging in depth from 8 to 14 inches. The subsoil
is composed of gray sand and gravel. In most places the coarse-
textured porous material directly underlies the dark-colored surface
soil. 'This soil is excessively leached, and the lime has been removed.

The productivity of this soil depends on the thickness of the finer-
textured surface soil, which is everywhere more or less droughty.
Corn and small grains make only average yields as the roots of
these crops in dry seasons seldom reach the water-bearing sands that
underlie the terraces. Alfalfa does well providing the precipitation
is sufficient to sustain the plants until the roots ean reach the under-
lying water. A prolonged spell of dry weather during the first year
after planting usually results in a very poor stand of alfalfa, and
because of this, alfalfa is grown on a very small part of the land.
That part not used for cereal crops and alfalfa remains in wild grass
and is used mainly for pasture.

O’Neill sandy loam.—O’Neill sandy loam differs from O’Neill

very fine sandy loam principally in the coarser texture of the surface
soil, the sand content being composed more largely of the medium
and coarse grades. The subsoil material is made up of loose porous
sand and gravel. This soil has a total area of 2 square miles and
occurs mainly on the higher gravelly terraces along the larger
streams. Owing to the coarser texture of the surface layer, this soil
is slightly less favorable to crops than O’Neill very fine sandy loam,
and owing to its porous subsoil it is equally droughty. As a whole
this soil may be rated slightly lower in agricultural value than
O'Neill very fine sandy loam.
O’Neill sand, light-colored phase.—O’Neill sand, light-colored
hase, consists of dark grayish-brown sand underlain by grayish-
rown sand. The content of organic matter is low and as a result
the surface soil is not so dark as that of the other O’Neill soils.
There is not sufficient organic matter and other fine material in the
surface soil to prevent the soil drifting in dry windy weather. This
soil is less productive than the heavier O’Neill soils. It is extremely
droughty and crops can not be grown in ordinary seasons. It is
used mainly for pasture and hay land, but its value even for these
purposes is low. This soil is so inextensive that it has no great
influence on the agriculture of the county as a whole.

Cass fine sandy leam.,—Cass fine sandy loam is the most exten-
sive of the first-bottom soils. The surface soil is very dark grayish-
brown or almost black fine sandy loam, from 6 to 10 inches thick.
The upper subsoil layer is brown or grayish-brown fine sandy loam
containing more silt, as a rule, than the surface soil. Lime may or
may not be present in this layer. Below a depth ranging from 15
to 24 inches is a bed of loose porous sand and gravel.

The underlying water table throughout the cultivated areas of
Cass very fine sandy loam is seldom more than 10 feet below the sur-
face of the ground, and the subsoil layers are almost continually wet.
Moisture conditions, therefore, are very favorable for the production
of corn and alfalfa, and these crops yield about as well as on the
finer-textured Wabash and Lamoure soils.

This soil varies in productiveness in different places according
to the thickness of the surface soil and differences in topographic
position. The better part of the soil is used for the same crops as
the Waukesha soils, The land is less productive, however, on ac-
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count of the sandiness and porosity of the subsoil. About 60 per
cent of the land is used for corn and 30 per cent for alfalfa; the
remainder, including areas in which the water table is too near the
surface of the ground for cultivated crops, is used for pasture, hay,
or woodland.

Cass silt loam.—Cass silt loam is similar in most respects to Cass
fine sandy loam. It contains, however, a larger proportion of silt
in the surface soil and in the upper 2 feet of the subsoil. This
siltier texture gives the soil a slightly higher agricultural value.
Corn does well and makes higher average yields than on Cass fine
sandy loam. The soil is of little importance in the agriculture of
the county as it has a total area of only 832 acres.

Sarpy sand.—Sarpy sand consists of light-colored loose sand
underlain by loose sand and gravel. It occurs on the first bottoms
of the large streams of the county and is subject to frequent over-
flow. ‘This soil is used chiefly for wild hay and pasture land. Some
areas support rather dense growths of cottonwood, elm, and willow
trees and are included in wood lots.

AGRICULTURAL METHODS AND PRACTICES

The agricultural methods and practices in Thayer County are
similar to those throughout south-central Nebraska.

The corn crop matures in September or early in October, depend-
ing on the season. The greater part is husked from the standing
stalks, after which cattle and horses are pastured in the fields during
the winter. Some farmers annually fence off a few acres of unhusked
corn for fattening hogs and cattle, thereby saving part of the ex-
pense of husking.

Small grain is usually sowed with a press drill on well-prepared
corn. or stubble ground. The wheat crop usually matures in July.
It is cut with a binder or header, depending on the length of the
stems and either shocked or stacked for threshing. Oats, rye, and
barley are planted and harvested in the same manner as wheat,
except that the seed is usually drilled in as early in spring as the
condition of the soil allows.

The sandy areas of the county are seldom plowed more often than
once in three or four years, as annual disking maintains the land in
good tilth.

Seed selection is not generally practiced. Some farmers pur-
chase seed from corn grown outside the county. This practice,
however, is not usually rewarded with the highest yields because
such seed, although belonging to one or another of the corn varieties
known to be well suited to the county may have become adapted to
different climatic and soil conditions than those under which it is
to be used. Recommendations for selecting seed corn by the State
experiment station at Lincoln, Nebr., include the selection of seed
from grain known to have been grown in the locality and to have
become adapted to local climatic and soil conditions. The usual
method of obtaining small-grain seed is to clean a sufficient amount
of the previous crop for the next season’s planting. Practically all
the alfalfa seed used in the county is shipped in.

Alfalfa is usually sown either in April or August. A stand of
alfalfa is ordinarily allowed to remain from six to eight years, or
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as long as it remains profitable. It is rarely frozen out. The crop
is usually cut three times during the summer, and occasionally a
fourth cutting is obtained. It is common custom to stack the hay in
the field and haul it to the feed lots as needed. Alfalfa is fed to
cattle and hogs but seldom to work horses because of its laxative
properties. Many farmers allow hogs to run in the alfalfa fields
during the summer. Cattle, however, are seldom allowed to graze
for long periods on green alfalfa on account of the danger of
bloating.

No systematic crop rotation is practiced in the county, although
some progressive farmers have evolved more or less indefinite sys-
tems and change their crops with reasonable regularity. On tenant
farms much of the land is planted to the same crop for several
consecutive years. This results in a noticeable decrease in yields.
QOats are seldom grown more than 1 year in the same field, the
crop being used mainly as a step in the rotation between corn and
some other small grain or alfalfa. Many farmers seed stubble ground
to alfalfa, and the stand is allowed to remain 6 or 7 years before
the land is broken and planted to grain crops. A erop rotation
which seems to have merit is corn, 2 years; oats, rye, or barley,
1 year; wheat, 2 years; and sweetclover, 2 or 3 years.

Practically no commercial fertilizer is used. The 1920 census re-
ports commercial fertilizer applied on only three farms in 1919.
Many farmers use barnyard manure, but the supply is seldom ade-
quate for best results, and ordinarily little care is given to preserve
manure. Most of it is piled out of doors without protection, and
by the time it is hauled to the fields much of its fertilizing value has
been lost through leaching. The more progressive farmers haul the
manure directly from the barn or feed lots to the fields, applying
it mainly to corn and wheat land. On most tenant farms the land
nearest the barnyards receives most of the manure. The growing and
plowing under of legumes or other green crops as soil-improvement
crops is seldom practiced.

SOILS AND THEIR INTERPRETATION

Thayer County is in the prairie region of the United States. All
the soils except those on the steeper hillsides or on recently exposed
or recently deposited light-colored parent materials have accumu-
lated enough organic matter from decayed grass roots to make their
surface layers decidedly dark. These layers are also prevailingly
granular or crumblike in structure.

The county is in a region of moderate rainfall, the mean annual

recipitation being 27.62 inches. The moisture entering the soil
Eas not been sufficient to leach the readily soluble salts from the
entire soil except in the more sandy areas and in some areas which
are favorably situated to receive run-off from higher lands. In
most soils of the county, the soluble salts, chiefly lime carbonate,
have been leached from the upper part of the soil and have accumu-
lated in the lower part, producing a layer of higher lime content
than occurs in any other part of the soil or in the parent soil material.
This layer is commonly known as the lime zone.

In addition to having dark-colored granular topsoils and a lime
zone in their subsoils, most of the soils of the county have developed
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layers, or horizons, approximately parallel to the surface of the
ground, occurring in a_definite sequence from top to bottom and
differing from one another in one or more important features, such
as color, texture, structure, chemical composition, and compaction.
These layers are the result of soil-forming processes. As a rule, the
layers are best developed and most numerous in those soils which
have been least affected by erosion and have lain for the longest
riods of time in their present positions. Even in these localities,
owever, the layers are not equally well develo%ed or equally numer-
ous in all the soils. Their character and number in any particular
soil depend to a large extent on the moisture conditions under
which the soil has developed and the character of the material from
which it has weathered.

Throughout the more nearly level or gently rolling parts of the
uplands and on the terraces is a group of well-drained soils which
have lain in their present positions for long periods; they have de-
veloped from parent materials easily altered by weathering, and a
negligible part of the area occupied by them has been subjected to
excessive erosion. The soils of this group have dark-colored top-
soils consisting of three well-defined layers. The upper one is a very
thin, loose, structureless mulch, seldom exceeding an inch in thick-
ness. It is dustlike when dry. The second layer is laminated, the
soil particles being grouped into thin, horizontal, disklike plates
which overlap one another. The laminated material is from 2 to §
inches thick, and the laminae are very fragile. The lower topsoil
layer is decidedly granular. It is from 12 to 18 inches thick and
extends to an average depth of 22 inches. In this layer the soil par-
ticles are grouped in small rounded or subangular aggregates ranging
from one-sixteenth to slightly more than one-fourth inch in diameter.
The larger aggregates are most abundant in the lower part of the
layer.

The three topsoil layers are friable and in most places are similar
in texture, being composed largely of silt, very fine sand, and organic
matter. The distribution and stage of decomposition of the organic
constituent is not uniform and the intensity of the dark color varies
slightly in the different layers. The structureless mulchlike covering
is lightest in color, being dark grayish brown or grayish brown, as
its organic constituents are not all thoroughly decomposed. The
laminated layer is the darkest, being almost black, and the color
remains constant when the soil material is pulverized, indicating that
the organic matter is thoroughly mixed with the mineral soil par-
ticles. In the granular layer the organic matter is not sufficiently
abundant to thoroughly permeate the soil material, as in the over-
lying layer, but it is deposited as a film or coating on the surfaces
of the granules. The film is thickest in the upper part of the layer,
making a natural exposure of that part as dark and apparently as
rich in organic matter as the overlying layer. The granular material,
however, when crushed becomes lighter in color than similarly
treated material from the laminated layer, indicating a lower or-
ganic-matter content per unit of soil volume. The organic film de-
creases in thickness with depth, and the lower part of the granular
layer is dark grayish brown, or when crushed is grayish brown.

The fourth or upper subsoil layer is the one of maximum compac-
tion. It is about 12 inches thick and extends to an average depth
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of about 34 inches. The layer is not equally dense in all soils of
the group, the degree of compaction varying with the surface fea-
tures. It is naturally thickest and most compact in those areas
where surface drainage has been rather slow. In some soils it
attains claypan characteristics; in others it may be only moderately
compact, but it is always more dense than any other layer of the
soil. The material is grayish brown or dark grayish brown in most
soils of the group; in a few, however, it has a pronounced reddish
tinge. It varies considerably in structure. Where extremely dense
an claﬁ)anlike it is in many places practically structureless, but
where only moderately compact it can usually be broken into more or
less cubical or prismatic-shaped structural units few of which exceed
three-fourths inch in their longer dimension. The organic matter, as
in the granular horizon, is largely only a film, or coating, on the
surface of the structure particles. This film is somewhat thinner
ihm'l in the overlying layer as evidenced by the lighter color of the
orizon.

A fifth layer, transitional in character between the zone of maxi-
mum compaction and the lime zone, is present in some of the soils
of the group. It is columnar but otherwise structureless. The ma-
terial is grayish-brown somewhat compact silty clay loam in the
upper part, but becomes rapidly lighter colored and looser with
depth, being light grayish-brown flourlike silt in the lower part. It
usually merges with the lime zone at a depth ranging from 4 to 5
feet. The transitional layer, although very pronounced in most of
the friable soils of the group, is very poorly developed and in many
places absent in those soils having claypanlike zones of maximum
compaction. The claypan when present usually rests directly on
the material of the lime zone and may even contain some lime in
its lower part.

The lime zone is the next layer in most of the soils of the group.
‘When present it is composed largely of silt, is usually loose and
floury, more or less columnar, and very light grayish brown, light
yellowish brown, or almost white. However, it may have a reddish
cast in those soils which have weathered from limestone or from
reddish-colored loess, and its upper part may be somewhat compact
in soils having an unusually dense claypan layer. The zone contains
an abundance of lime occurring chiefly as hard or soft concretions,
spots, splotches, fine winding threads, thin fillings in numerous
seams and cracks, and other concentrated forms. The maximum
lime concentration occurs only in the upper part of the zone and
seldom exceeds 8 or 12 inches in thickness. The lime segregations
gradually diminish with depth, and the carbonates in the lower
part of the zone occur chiefly in finely divided form thoroughly
mixed with the silt. In most areas all traces of lime disappear
below a depth of 60 or 70 inches, except in soils overlying limestone
formations.

The soils of the well-drained group contain worm casts and elon-
gated, twisted, rodlike forms of various lengths in all layers beneath
the laminated one, especially in the granular layer. The worm casts
are more or less spherical and about one-sixteenth inch in diameter.
They may be grouped in rounded clusters containing from 10 to 25
individuals or may occur as fillings in old root or insect cavities.
The rodlike forms, often called borings, are also fillings in root or
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insect cavities and may at one time have consisted partly of worm
casts, but if so, the casts in most places have become obscured and
the material comprising them has been blended into a uniform mass.
The borings are usually lighter or darker than the general color of
the layer in which they occur, depending on whether the material
composing them was derived from underlying or overlying layers.

The upland soils of the group described are members of the Hast-
ings, Crete, Pawnee, Nuckolls, and Thayer series, and the terrace
solls belong to the Hall and Waukesha series. The Hastings and
Crete soils have weathered from a light-gray or yellowish-gray limy
and silty formation known by Nebraska geologists as Peorian loess,
and the Hall and Waukesha soils have as parent material this loess
reworked by streams. The upper subsoil layers of all these soils are
similar in color, that is, brown or grayish brown. In the Waukesha
soils these layers consist of friable silt loam which is only slightly
more compact than the topsoil. In the Hastings soils this zone con-
sists largely of silty clay and is moderately compact, whereas in the
Crete soils it is extremely dense clay. I%e Hall soils may be re-
garded as terrace equivalents of the Hastings soils, although locally
their zones of maximum compaction are a little denser than in the
Hastings soils. The lower subsoil layers, except in the Waukesha
soils which have no zone of lime accumulation in the solum, are
characterized by well-developed lime zones.

The Pawnee soils have dense claypanlike upper subsoil Iayers and
pronounced zones of lime accumulation in their lower subsoil layers.
They are essentially similar to the Crete soils, but have weathered
from glacial drift and contain a few of the more resistant pebbles
throughout.

The Thayer soils have developed from limestone formations, and
the claypanlike part of their subsoils and the lower part of their
topsoils have a pronounced reddish cast.

The Nuckolls soils have weathered from parent material known in
the Nebraska surveys as the Loveland phase of the loess. This
material is pale-red friable silt containing some sand, chiefly of the
finer grades. It underlies the light-gray practically sand-free Peo-
rian loess of the uplands and is thought to be clder and more oxi-
dized. The material has been exposed over rather large areas in
Thayer County and where thoroughly weathered has developed into
soils resembling those of the Hastings series except in their slightly
coarser texture and decidedly more reddish cast in the subsoils.

In some places the Pawnee, Thayer, and Nuckolls soils have been
subjected to rather severe erosion which has thinned or entirely
removed their topsoils, slightly altered the character of their upper
subsoil layers, and prevented the development of a lime zone in
their lower subsoil layers. With the exception of such areas, which
are very inextensive, the profiles of the Pawnee, Thayer, and Nuck-
olls soils are about as described in preceding paragraphs.

A few soils in Thayer County have developed on materials recently
removed from the uplands by surface wash or colluvial action and
deposited near the base of the more gradual slopes, on narrow val-
ley floors, or on gently sloping terraces. The deposits are very dark,
having been derived chiefly from dark-colored upland soils. They
are of such recent age that sufficient time has not elapsed for the
development of definite zones or layers. The soils derived from
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these deposits are classed in the Judson series. They are very dark
grayish brown or black, have no definite structure, and are uniform
in color and texture beyond a depth ranging from 4 to 5 feet. They
have been leached of their carbonates.

Associated with the Hall and Waukesha soils, but occupying the
more sandy parts of the terraces, are soils of the O’Neill series.
These soils have developed from water-laid sands and gravel and
are extremely resistant fo weathering. Most of them have accumu-
lated considerable organic matter and have deep dark topsoils. A
few, however, have weathered from parent materials of such recent
or unstable origin that the soils have accumulated very little organic
material and have rather light-colored topsoils.

The O’Neill soils have no surface drainage but their openness
and porosity have allowed excessive downward leaching and the
removal of all soluble carbonates. Definite zones or layers are not
developed, and the material beneath the topsoil is incoherent gray
sand or a mixture of sand and gravel.

In the sharply rolling and hilly parts of the county is a group
of soils which have been subjected to more or less constant erosion.
This group includes the Shelby, Sogn, and Lancaster soils and an
eroded phase of Hastings silt loam. In these soils the rapid sur-
face run-off has removed the weathered soil material almost as
fast as it has formed, and the unweathered geologic formations
from which the soils are forming are near the surface of the
ground. The topsoils have accumulated more or less organic matter
and are very dark, but they are everywhere much thinner than the
topsoils of the Hastings, Crete, and Thayer soils. Zones of com-

action and lime accumulation are absent or but poorly developed.

n fact all characteristics resulting from prolonged undisturbed
weathering are feebly expressed or absent, and the soils do not
differ greatly from the parent materials.

The Shelby soils, in the more protected situations, have very fri-
able topsoils from 5 to 12 inches thick, which vary in texture and
color ranging from fine sandy loams to gravelly loamy sands and
from grayish brown to very dark grayish brown. The coarser-
textured topsoils are structureless throughout, but the finer-tex-
tured ones, in many places, are faintly granular, especially in their
lower parts.

The upper subsoil layer extends to an average depth of about 20
inches. It is slightly more compact, a little more granular, and
considerably lighter in color than the topsoil. In most places it has
a faint reddish tinge and consists of sandy or gravelly clay loam.

The lower subsoil layer continues to a depth of about 30 inches
below the surface of the ground. The material composing this layer
is a mixture of slightly weathered reddish-brown, or brown with a

ronounced reddish tinge, somewhat loamy sand and gravel. The
oaminess is owing to a considerable content of clay which loosely
binds the coarser particles together.

Beneath the lower subsoil layer is a grayish-brown, gray, or red-
dish-brown incoherent mixture of coarse sand and gravel, the gravel
ranging from very small to 115 inches in diameter.

On the steeper hillsides the dark-colored layer in the Shelby soils
seldom exceeds 4 inches in thickness, and it is underlain by a more
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or less incoherent mixture of sand and gravel which is reddish
brown in the upper part of the layer and gray in the lower part.
The Shelby soils do not contain sufficient lime to react with dilute
hydrochloric acid. The gravelly material from which they have
weathered has been carried to its present position by streams. Part
of it probably came from the tertiary formations to the west. A
part, however, is undoubtedly drift material washed in from gla-
ciated areas.

The Sogn soils have developed in places where erosion has exposed
limestone or shale beds to weathering. They occur only on slopes
along the more deeply intrenched valleys, chiefly in the southeastern
and east-central parts of the county. Drainage is unusually exces-
sive, and erosion is severe. The topsoils are dark grayish-brown or
very dark grayish-brown faintly granular silt loams, fairly well
supplied with organic matter and seldom more than 5 or 6 inches
thick. Underlying the topsoil is friable light-gray silt or silty clay
containing numerous limestone or shale fragments in various stages
of disintegration. The silt content decreases and the stone frag-
ments become more numerous, larger, and better preserved with
depth, until the soil material rests on the unweathere§ parent forma-
tion about 2 feet below the surface of the ground. On the steeper
slopes all soil material has been removed and white limerock or
light-colored shale is exposed.

The Lancaster soils have weathered from reddish-brown loosely
indurated sandstone known geologically as Dakota sandstone. The
topsoils seldom exceed 4 inches in thickness. They are similar in
color and structure to the topsoils of the Sogn soils, but they contain
more sand. The subsoils are composed of pale reddish-brown sand
intermixed with sufficient silt and clay to produce a loamy texture.
In most places the parent sandstone occurs within a depth ranging
from 18 to 24 inches. The Lancaster soils occur only on the lower
valley slopes along Rose Creek in the southeastern corner of the
county where erosion has removed the overlying formations and
exposed the Dakota sandstone to weathering.

The eroded phase of Hastings silt loam occupies narrow strips
on the steeper valley slopes throughout the loess-covered parts of
the county. Its topsoil averages only about half as thick as that of
the Hastings soils developed on the more nearly level upland areas.
On most slopes the topsoil has been entirely removed in places by
erosion, giving the surface a spotted dark and light appearance.
The rapid surface run-off has prevented much water from entering
the ground, and in most places the surface soil, to a depth of only
8 or 10 inches, is leached of its carbonates. The remainder of the
topsoil consists of gray friable loess which has been little modified
by weathering. The ﬂ)esslike material is very calcareous, but has
developed no definite zones or layers of true soil character.

In Nuckolls County to the west, eroded soils in corresponding posi-
tions were correlated with Holdrege silt loam, eroded phase. On
account of the gradual disappearance of the Holdrege characteristics.
it was thought best to class these soils in the Hastings series in
Thayer County.

A group of soils including soils of the Butler, Scott, Lamoure,
Wabash, Cass, and Sarpy series has developed under poor drainage.
The Butler and Scott soils occupy level or depressed areas through-
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out the smoother loessial uplands, and the remaining soils of the
group occur in flood plains along streams.

The stage of development attained by the Butler and Scott soils
is not clearly understood. These soils, although subjected to excessive
moisture, show one or more characteristics common to the smooth
well-drained soils of the uplands and terraces. In fact, some of the
characteristics, especially in the subsoil, are even more pronounced
than in the Hastings and Crete soils, and they become increasingly
pronounced as drainage decreases. Other characteristics, however,
occurring chiefly in the topsoils, become less pronounced under
decreasing drainage. Possibly all soils of the Butler and Scott
series were formerly well-drained, normally developed soils which
have been altered by poor drainage. On the other hand, it is pos-
sible that they have been subjected to poor drainage throughout
all stages of their formation. Regardless of the stages through
which they have passed in their development, they differ in one
or more respects from the smooth well-drained soils of the uplands
and terraces.

The Butler soils, although poorly drained, have been less affected
by excessive moisture than the Scott soils. They usually occupy
alyxrnost level areas but may occur in slightly depressed situations.
They are transitional in drainage and development between the
Crete and Scott soils. The topsoils, which are very friable and
almost black, average about 15 inches in thickness. They include
three horizons, a structureless surface mulch from one-half to 2
inches thick, a laminated layer from 2 to 4 inches thick, and a gran-
ular horizon which occupies the remainder of the topsoil. The gran-
ules in the lower horizon are irregular in shape and vary somewhat
in size, but seldom exceed one-fourth inch in diameter. Most of
these granules are sprinkled with almost white flourlike silt which
becomes more concentrated with depth and in some places consid-
erably lightens the naturally dark color in the lower 2 or 3 inches
of the granular material.

The subsoil includes two horizons. The upper one is a true ciay-
pan and is more compact than any other layer in the profile. It is
about 20 inches thick and consists of very dark grayish-brown or
black comparatively impervious clay. The material is structureless
and breaks into irregularly shaped angular lumps of various sizes.
It has a dull appearance even when moist.

The lower subsoil layer lies below an average depth of 40 inches.
It is a layer of carbonate accumulation and consists of loose gray or
light-gray silt or silty clay loam containing scattered rust-brown
stains and an abundance of lime. The carbonates are most concen-
trated in the topmost 4 to 10 inches of the layer, where they occur
chiefly as soft and hard concretions. In the remainder of the layer
most of the lime is disseminated. The carbonates become less abun-
dant with depth, disappearing entirely below a depth of about 7 feet,
or the lower Fimlts of the layer.

Beneath the lower subsoil layer is loess, a yellowish-gray, floury,
siltlike deposit containing scattered rust-brown stains and spots.
The material is not calcareous to a depth below 10 feet.

The Butler soils differ from soils of the Crete series chiefly in the
darker color of their claypan layers. They differ from the Scott
soils in the better development of their granular layers, the darker
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color of their claypans, and the total absence of large hard black
concretionary forms in the claypan.

Included with the Butler soils, on account of their small extent,
are a few small areas of soils mapped in other counties as Fillmore
soils. These soils occupy shallow upland depressions and have been
subjected during formation to a little more moisture than the Butler
soils. Their topsoils average a little thinner and usually contain
more gray material in the lower part than do the Butler soils, and
the claypanlike layer in the subsoils contains scattered hard round
black ferruginous concretions from one-eighth to one-fourth inch in
diameter. Otherwise, the included soils are very similar to the
Butler soils.

The Scott soils are the most poorly drained of the upland soils.
They occur only in the deeper basinlike depressions and have been
subjected to excessive moisture in larger amounts than have the
Butler soils. Downward percolation of water, therefore, has been
more continuous and its results more pronounced. The topsoils are
friable or only slightly compact, and they range from less than 2
inches to about 12 inches in thickness. They are variable in struc-
ture, but most of them are more or less laminated, and few of them
contain a pronounced granular layer. The upper half or three-
quarters of the topsoil is almost black, but most of the material con-
tains considerable light-gray or almost white floury silt which light-
ens the basic shade in many places. The lower part of the topsoil
may or may not be dark, ranging from almost black to white, the
color depending on the concentration of white floury silt. In many
places where the material is unusually light in color, it contains
numerous black hard round concretionary forms from one-sixteenth
to slightly more than one-fourth inch in diameter.

The subsoil, a true claypan, consisting of heavy structureless,
plastic clay, extends to a depth ranging from 5 to GVEeet. Excessive
moisture has given the material a lead-gray or dark bluish-gray
color, in many places mottled with rust-brown stains, streaks, and
splotches. The claypan contains scattered black concretionary forms
similar to those occurring in many places in the lower part of the
topsoil. Below the subsoil is the parent material of light yellowish-
gray loose floury silt similar to that beneath the Hastings, Crete, and
Butler soils. It is not calcareous to depths below 8 or 10 feet.

The Scott soils differ from the Butler soils in the lighter and more
mottled color of the claypan and in the absence of a zone of lime
accumulation in the solum.

All the characteristics of the Scott soils are apparently the result
of excessive moisture conditions. In many places water stands on
these soils from a few weeks to several months, and the vegetation
in many places consists of a rank growth of rushes and reeds. The
subsoils are almost continually saturated and have been thoroughly
leached of their carbonates.

The remaining soils of the group under discussion, those of the
Lamoure, Wabash, Cass, and Sarpy series, occupy flood-plain posi-
tions along streams. The moist conditions prevailing in the flood
plains have especially favored vegetative growth and decay, and all
the soils, except those developed from the most recent alluvial
deposits, have dark-colored topsoils. The parent materials, however,
are so recently deposited that they have not developed into soils
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having true soil zones or layers. In most places oxidation and
aeration have been greatly retarded by excessive moisture, and in
many places the topsoils rest directly on unweathered or only slightly
changed parent alluvial sediments. The character of the sediments
therefore, is the controlling factor in determining the character of
the flood-plain soils,

Those soils which have weathered from fine-textured sediments,
largely silts and clays, are classed in the Lamoure and Wabash series.
The topsoils are friable, almost black, and from 12 to 14 inches thick.
Owing to a rather high clay content, the subsoils are moderately
compact. The subsoils of the Wabash soils are similar to, or only
slightly lighter in color than the topsoils and are very low in lime.
In the Lamoure soils the subsoils are light grayish brown, dark gray-
ish brown, or mottled gray and white. They contain an abundance
of lime in both concretionary and disseminated forms.

The coarser-textured flood-plain sediments of Thayer County con-
sist largely of sands and gravels which have weathered into the Cass
and Sarpy soils. The Cass soils have accumulated considerable or-
ganic matter in their surface layers and have a very dark grayish-
brown or almost black topsoils from 6 to 10 inches deep. The Sarpy
soils have weathered from more recently deposited materials and are
poorly supplied with organic matter, their topsoils being very light
in color. The subsoils of both the Cass and Sarpy svils are composed
largely of loose gray sand and gravel, the gravel, in most places,
becoming more abundant with depth. The soils may or may not
contain Iime, but if lime is present, the carbonates are in finely di-
vided form and are evenly distributed throughout the soil.

SUMMARY

Thayer County is in southeastern Nebraska. It is almost square
and comprises an area of 575 square miles, or 368,000 acres. The
county is a part of a flat to steeply rolling and, in places, hilly plain
which slopes gradually toward the southeast. The flatter areas oc-
cupy the broader upland divides and the terraces and flood plains
along streams. The average elevation of the county is about 1,540
feet above sea level.

The first settlement in the area now included in Thayer County
was made in 1858. Early settlers came mostly from States farther
east. They were of many nationalities, people of German extraction
being especially numerous. According to the 1920 census report the
population of the county, all classed as rural, was 13,976 in that
year. Hebron is the county seat and largest town.

Thayer County has good transportation facilities. It is crossed by
railroads in several directions, and all points in the county are with-
in 814 miles of a railroad station. Two graveled highways cross the
county, and well-kept earth roads reach all farming communities.
Kansas City and St. Joseph are the chief markets for grain and
livestock.

The climate is moderate and well suited to agriculture. The mean
annual temperature at Hebron is 51.4° F., and the mean annual pre-
cipitation is 27.62 inches. The average frost-free season is 161 days.

The agriculture of the county consists of diversified farming, in-
cluding grain and hay production, and the raising of livestock. The
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chief crops are corn, wheat, oats, alfalfa, wild hay, and coarse forage,
ranking in acreage in the order named. Nearly one-third of the
county and more than one-half of the cultivated acreage is devoted to
corn. Small orchards and gardens are maintained on practically
every farm. Dairying and the raising of cattle, hogs, horses, and
poultry, constitute the major livestock industries.

The soils of the county occupy two topographic positions, the up-
lands and the alluvial lands. The upland soils cover about 85 per
cent of the county and include three major groups, namely, well-
drained, poorly drained, and excessively drained soils.

Soils of the well-drained group occur in the more nearly level
parts of the uplands and are the most extensive. They include the
Crete and Hastings silt loams, both of which have deep dark-colored
topsoils. The subsoils in the Crete soil are claypanlike and in the
Hastings soil are loose and friable. Shallow-rooted and early ma-
turing crops, such as wheat and oats, do better than corn on the Crete
soil, because such crops require moisture in smaller amounts and for
shorter periods of time, as they usually mature before the water
stored in the topsoil during the winter is exhausted. Wheat is the
leading crop on Crete silt loam. Hastings silt loam, having a friable
subsoil, is equally well suited to both corn and wheat. Corn, how-
ever, is more profitable than wheat and occupies the largest acreage.

The poorly drained upland soils occué)y numerous small basinlike
depressions throughout soils of the well-drained group. They include
the Butler and Scott silt loams, all of which have claypanlike layers
in their subsoils.

The excessively drained upland soils include an eroded phase of
Hastings silt loam and the Thayer, Pawnee, Nuckolls, Shelby, Sogn,
and Lancaster soils. These soils occur in strips of various widths
on the larger and many of the smaller drainage ways, chiefly in the
eastern half of the county. The soils as a group have been subjected
to considerable erosion and, except on the more gradual slopes, condi-
tions have been unfavorable for deep soil weathering and the accu-
mulation of large amounts of organic matter. The topsoils, therefore,
average thinner than those in soils of the well-drained group.

About 70 per cent of the area occupied by the excessively drained
upland soils is under cultivation, and the rest is used chiefly for
pasture. Corn is the leading crop on most of the cultivated land,
the wheat acreage exceeding that of corn only on the steeper and
more eroded slopes.

The alluvial soils occupy about 15 per cent of Thayer County.
They occur as almost continuous strips either on terraces or first
bottoms along all the larger drainage ways. They include the Wau-
kesha, Hall, Judson, O’Neill, Wabash, Lamoure, Cass, and Sarpy
soils. 'The first four occupy terrace positions, and the others occur in
the flood plains.

About 85 per cent of the area occupied by the alluvial soils is under
cultivation. The finer-textured soils of this group are the most pro-
ductive corn and alfalfa soils in the county. Those soils occupying
terraces are well suited to wheat.



[PuBLic ResoLurioN—No. 9]

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

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

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

Approved, March 14, 1904.

[On July 1, 1901, the Division of Soils was reorganized as the Bureau of Soils, and on July 1, 1927, the
Bureau of Soils became a unit of the Bureau of Chemistry and Seils.)
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Accessibility Statement

This document is not accessible by screen-reader software.
The U.S. Department of Agriculture is committed to making its
electronic and information technologies accessible to individuals
with disabilities by meeting or exceeding the requirements
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as
amended in 1998. Section 508 is a federal law that requires
agencies to provide individuals with disabilities equal access to
electronic information and data comparable to those who do not
have disabilities, unless an undue burden would be imposed
on the agency. The Section 508 standards are the technical
requirements and criteria that are used to measure conformance
within this law. More information on Section 508 and the
technical standards can be found at www.section508.gov.

If you require assistance or wish to report an issue related
to the accessibility of any content on this website, please
email Section508@oc.usda.gov. If applicable, please include
the web address or URL and the specific problems you have
encountered. You may also contact a representative from the
USDA Section 508 Coordination Team.

Nondiscrimination Statement

In accordance with Federal civil rights law and U.S.
Department of Agriculture (USDA) civil rights regulations and
policies, the USDA, its Agencies, offices, and employees, and
institutions participating in or administering USDA programs
are prohibited from discriminating based on race, color,
national origin, religion, sex, gender identity (including gender
expression), sexual orientation, disability, age, marital status,
family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil
rights activity, in any program or activity conducted or funded
by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of
communication for program information (e.g., Braille, large
print, audiotape, American Sign Language, etc.) should contact
the responsible Agency or USDA's TARGET Center at (202)
720-2600 (voice and TTY) or contact USDA through the



www.section508.gov
mailto:Section508@oc.usda.gov
http://www.ocio.usda.gov/policy-directives-records-forms/section-508/usda-section-508-coordination-team

Federal Relay Service at (800) 877-8339. Additionally, program
information may be made available in languages other than
English.

To file a program discrimination complaint, complete the
USDA Program Discrimination Complaint Form, AD-3027, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html
and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form.
To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by:

(1) mail:  U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax:  (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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