SOIL SURVEY OF PAWNEE COUNTY, NEBRASKA.

By H. L. BEDELL, in Charge, and F. A. HAYES, of the U. S. Department of
Agriculture, and H. E. ENGSTROM, of the Nebraska Soil Survey.

DESCRIPTION OF THE AREA,

Pawnee County is situated in the southeastern part of Nebraska,
adjoining the State of Kansas, It lies about 40 miles southeast of
Lincoln, and its eastern boundary is 30
miles west of the Missouri River. The
county is rectangular in outline, being 24 =
miles long east and west and 18 miles
wide. It hasan area of 431 square miles, e
or 275,840 acres. _~

Pawnee County liesin the glaciated part
of the Great Plains province. From a
physiographic standpoint, the area in-
cluded within the county is essentially F1c. 39.—Sketch map showing location
a plam SlOpil’l g gradually toward the of the Pawnee County area, Nebraska.
southeast. The original constructional surface has been modified by
stream erosion, giving rise to such topographic features as flat divides,
rolling slopes, broken areas of terrace, and continuous strips of alluvial
flood plain.

The uplands consist of small remnants of the original loess plain
and extensive areas of eroded slope land. The loess plain occupies
only the higher divides and constitutes some of the highest land in the
county. The surfaceis flat to slightly undulating, modified in places
by a few shallow swales and occasional stream valleys. The valleys
are shallow, though sharply cut except near the margin of the loess
plain areas, where they become broader and their slopes more grad-
ual. The remnants of the loess plain are small and in places rather
irregular in outline, owing to the headward erosion of numerous
small branches. The most extensive areas are in the vicinity of
Lewiston in the northwestern part and on the north side of Mission
Creek in the southwestern part of the county. A few small, isolated
areas in the southern part of the county have escaped destructive
erosion; these are narrow, flat-topped divides varying in width from
a few rods to about one-half mile. The total area of loess plain in
Pawnee County probably does not exceed 5 square miles.

The eroded slope land includes all the remainder of the county
except the alluviaFterraces and flood plains along the streams. It
comprises a succession of ridges and valleys. Over most of the county
the major slopes are moderate and the ridges well rounded. The
smaller drainage ways are generally shallow, though in places they are
sharply cut an% have short, steep grades. 'The slopes along the larger
creelI()s are often abrupt immediately bordering the flood plains, but
become gradual toward the crests of the divides, which lie from 100 to
150 feet above the stream channels. Along the North Fork of the
Nemaha River dissection is much deeper and the slopes comparatively
steep.

Tﬁroughout the southern quarter of the county the bedrock lies at
a relatively high level and is exposed along the edges of the valleys,
producing a number of steep to almost precipitous slopes. In most

1317




1318 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1920,

places, however, the relief is moderate back of the valiey edges. The
slopes on the north side of West Branch, Johnson Creek, and the South
Fork of the Nemaha River are usually long and gradual, while those
on the south side are very steep and often deeply gullied, comprising
the roughest topography in the county. Inthesouthwestern é)art of
the county, within the Mission Creek drainage basin, the divides are
unusually broad and high, almost attaining the level of the original
loess plain. The upper valley slopes are gradual, becoming steeger
ag they approach the flood plains. Throughout the areas of eroded
slope fands there are flats that have a topography similar to the
loess plains, but at a much lower elevation.

The alluvial terraces in the county are of very small extent and
chiefly in the southeastern part, along Turkey Creek, Johnson Creek,
West Branch, and Lores Branch. They lie from 8 to 12 feet above
the present flood plains of the streams. The terraces are flat, bench-
like and uneroded. The slope to the bottom land is usually marked
by a short, steep grade, while that to the upland is comparatively
long and gradual.

Pawnee County includes considerable bottom land. The largest
area lies along the North Fork of the Nemaha River in the north-
eastern part and varies in width from one-half mile to about one
and one-half miles. Another large body which lies along the South
Fork of the Nemaha River in the southeastern part of the county
is about 3 miles long and has an average width of three-fourths mile.
A long though comparatively narrow strip extends across the cen-
tral part of the county, bordering the channel of Turkey Creek.
Small, narrow areas extend up the larger tributaries of this stream
and along Mission, Plum, and Wolf Creeks, in the western part of
the county. The surface of the bottomland isgenerally flat, though
modified locally by slight depressions and overflow channels. It lies
from 4 to 10 feet above the streams.

The average elevation of the loess plain is about 1,300 feet and
that of the eroded slope land probably 1,200 feet above sea level.
The bottom lands range in elevation from about 800 to approximately
1,050 feet. The elevations® of the various towns are: Table Rock,
1,023; DuBois, 1,084; Pawnee City, 1,210; Steinauer, 1,219; Lewis-
ton, 1,475; Violet, 1,254; Burchard, 1,366; Armour, near the Chi-
cago, Burlington & Quincy depot, 1,314; Tate, 841; and Bookwalter,
919 feet above sea level. The general slope of the county is to the
southeast, with the exception of most of the western edge, which
slopes southwest.

he county has a large number of major and minor streams, each
fed by many tributaries, so that every section of land is reached. The
North Fork of the Nemaha River, the largest stream, flows south-
eastward across the northeast corner of the county and drains the east-
central and northeastern parts. The channel variesin width from 2to4
rods and has an average depth of about 5 feet. Taylor Branch and
Clear Creek are the largest tributaries. The South Fork of the Ne-
maha River, which flows northeast across the southeast corner of the
county, is somewhat narrower than the North Fork. Lores Branch
and Nigger Branch, its largest tributaries, flow southeast and drain
most of the southeastern part of the county.

1 Nebraska Blue Book, 1915.
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The extreme northwestern part and the central part of the county
from north to south are drained by Turkey Creek and its western
tributaries, which include Rock Creek, Balls Branch, West Branch
and Johnson Creek. The western and southwestern parts are drained
southwestward into the Big Blue River in Gage County, through
Wolf, Plum, and Mission Creeks.

All of the loess plain, eroded slope, and terrace land of the county
is well drained. Parts of the flood plains along the larger creeks and
along the South Fork of the Nemaha River aresubject to inundation
during seasons of excessive rainfall. The channel of the North Fork
of the Nemaha River has been artificially straightened so that there is
at presentlittle dangerfrom overflow. Most of the creeks and smaller
drainage ways are deepening their channels, especially in their upper
courses. 'The rivers, however, are approaching base level and in
many places are building up their flood plains.

Pawnee County was defined by an act of the first Territorial legisla-
ture in 1855. Before that it was included with Richardson County.
When first organized the county was 24 miles square. A tier of
townships along the northern boundary was later added to Johnson
County, leaving Pawnee County with its 1present; boundaries. The
first settlers came from Ohio and located along the South Fork of the
Nemaha Riverin theextremesoutheastern part of the county. Later
settlers came from Missouri, Indiana, and Illinoisand spread over
the entire area. According to the the 1920 census, the population of
the county is 9,578, all being classed as rural, as there are no cities
having 2,500 or more inhabitants. In 1920 there were 22.2 persons
per square mile. With the exception of a greater density of settle-
ment In the vicinity of the larger towns, the population is evenly
distributed.

Pawnee City, the county seat and largest town, is located in the
east-central part of the county. It has a population of 1,596, and is
a distributing center for farming implements and supplies. Table
Rock, in the northeastern part, with a population of 750, is one of
the largest brick-producing centers in the State. Steinauer in the
north-central part of the county, Lewiston in the northwestern part,
Burchard and Armour in the west-central part, and DuBois in the
southeastern part furnish local markets and shipping centers for the
sections of the county in which they aresituated. Tate, Bookwalter,
Mayberry, and Violet are small villages along the railroads, in the
western and central parts of the county.

The transportation facilities of Pawnee County are good, no point
being more than 9 miles from a railroad. The main line of the
Chicago, Burlington & Quincy Railroad, from St. Joseph to Denver,
crosses the central part of the county from east to west, passing
through Table Rock, Pawnee City, Burchard, Armour, and Violet.
A branch line extends northeast from Table Rock to Lincoln. A
branch of the Chicago, Rock Island & Pacific Railway from Horton,
Kans., to Jansen, Nebr., crosses the county from southeast to north-
west, connecting DuBois, Pawnee City, Steinauer, Mayberry, and
Lewiston. The Kansas City Northwestern Railroad from Kansas
City, Mo., to Virginia, Nebr., traverses the western part of the county,
passing through Bookwalter, Armour, and Tate, but operation of
this line has been discontinued in recent years,
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Most of the wagon roads follow section lines, regardless of topog-
raphy. All the roads are of earth. The more important highways
are well graded and are dragged as soon as the ground permits after
each rain. Little attention is given to the minor roads. The bridges
along the main highways are prominent features of the county. Most
of the larger bridges are substantial steel structures, and the culverts
are reinforced concrete. All parts of the county have rural mail
delivery and telephone service.

The direct connections with St. Joseph, Kansas City, and Lincoln
furnish the county with good outside markets. In Lincoln there is
a steady demand for most of the dairy products. The surplus live-
stock and grain are shipped to St. Joseph and Kansas City.

CLIMATE,

The climate of Pawnee County is typical of southeastern Nebraska
and is well suited to grain farming and stock raising. The low tem-
peratures sometimes occurring in winter usually are not destructive
to winter-grown crops, owing to the protection of snow. There is
not sufficient variation in topography to cause any appreciable dif-
ferences in climate within the county.

The table below, compiled from the records of the Weather Bureau
station at Pawnee City, gives the normal monthly, seasonal, and
annual temperature and precipitation:

Normal monthly, seasonal, and annual temperature and precipitation at Pawnee City.

[Elevation, 1,175 feet.]

Temperature. Precipitation.
Month. Absolut Absolut Tm;%;lf 'l‘o‘catlf
solute solute amount for | amount for
Mean. | oximum.| minimum.| M- |“the driest | the wettest
year. year.
°F. °F. °F. Inches. Inches. Inches.
December . . 28.1 70 —24 1.03 0.70 1.25
January ... 24.6 65 —29 W77 .15 1.75
February .. 28.0 75 —20 1.12 .90 3.67
26.9 75 —29 2.92 1.75 6.67
41.0 94 —20 1.19 2.52 1.67
51.7 96 18 2.77 2.25 2.24
61.5 100 25 5.09 1.22 7.55
51.4 100 —20 9.05 5.99 11.46
71.5 106 39 4.73 4.60 7.92
76. 4 111 41 3.69 .40 6.56
75.5 110 38 3.80 1.84 5.01
74.5 111 38 12.22 6. 84 190.49
67.4 105 25 3.88 6,50 4.71
October ... 54.5 92 13 2.51 2.15 1.34
November 42.1 83 2 1.63 T. 2.02
Fall .o o..ooooiiiiias 54.7 105 2 8.02 8.65 8.07
D ¢ 51.9 it ’ —29 1 32.21 23.23 ‘ 45.60

The mean annual precipitation is 32.21 inches, of which about 75 per
cent occurs during the growing season, from April to September,
inclusive. About 42 per cent falls during May, June, and July, with
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the maximum in May. December, January, and February are the
driest months, with a total precipitation of 2.92 inches. The precip-
itation for the driest year on record was 23.23 inches and that for the
wettest year 45.69 inches.

The summer rainfall usually occurs as heavy thundershowers of
short duration. A considerable amount of the rainfall in May, June,
and July occurs in quantities of 1 inch or more in 24 hours. The
rainfall in May and June is usually well distributed, and droughts
are practically unknown in these months. In July the distribution
is not so favorable, though on the average rain falls at least once every
five days during1 May, June, and July. In August and September the
precipitation is lighter, and occasional short droughts oceur, causing
reduced grain yields. Cropfailures are practically unknown, however,
as the soils are retentive of moisture. The average annual snowfall
is about 20 inches.

The mean annual temperature is 51.9° F. January is the coldest
month, with & mean of 24.6° F., and July is the warmest, with a
mean of 76.4° F. The lowest temperature recorded is —29° F.| in
January, and the highest 111° F., in July.

The average date of the last killing frost in the spring is April 27
and of the first in the fall October 7. This gives an average growing
season of 163 days, which is ample for the maturing of all farm crops
common to the region. In the 20 years, 1895 to 1914, there were 4
seasons in which the last killing frost was 10 or more days later in
the spring and the earliest 10 or more days earlier in the fall than the
average. Killing frost has been recorded as late as May 14 and as
early as September 20.

The winds are prevailingly from the northwest, except durin
June, July, and August, when they are mainly from the south an
southeast. The average wind velocity at Lincoln, about 50 miles
northeast of Pawnee County, is 11 miles an hour. A velocity of 70
to 80 miles has been recorded for short periods during severe storms.
Tornadoes are rare.

The relative humidity is quite regularly near 70 per cent. About
half the days are clear and sunshiny, the remainder being cloudy or
partly cloudy.

AGRICULTURE.

The first settlers in Pawnee County established claims along the
larger streams, where there was an abundance of wood for fuel. The
first crops consisted largely of small patches of corn and wheat, which,
with game and pork, constituted the chief foods. As homesteads
were permanently located and conditions became more stable, the
farmers began to break the prairie land for the more extensive produc-
tion of corn and wheat, with scme oats for stock feed and garden veg-
etables for home consumption. The early agricultural development
wasslow. The farming methods were crude and wasteful. Seed selec-
tion, crop rotation, and fertilization were not practiced, and the prices
of crops were very low on account of the absence of transportation
facilities.

The census reports the value per farm of all farm property, includ-
ing land, buildings, implements, and domestic animals, at $3,057 in
1880, $5,805.50 in 1890, $5,310 in 1900, $15,806 in 1910, and $29,302
in 1920. The number of farms in the county increased from 1,033
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in 1880 to 1,649 in 1900, and later decreased to 1,339 in 1920. The
average size of the farms varied from 173 acres in 1880 to 161 acres
in 1900 and 184.8 acresin 1920. The proportion of the entire county
in farms increased from 49.1 per cent in 1880 to 89.7 per centin 1920.
The percentage of farms operated by owners gradually decreased from
68.4 per cent in 1880 to 57 per cent in 1920, showing that more farms
are being rented each year.

The following table, compiled from the reports of the Bureau of
the Census for 1880, 1890, 1900, 1910, and 1920, shows the trend of
agriculture in Pawnee County during the last 40 years:

Acreage and production of principal crops, 1879, 1889, 1899, 1909, and 1919.

1879 1889 1899
Crop.
Area. |Production.} Area. |Production.| Area. |Production.
Acres. Bushels. Acres. Bushels. Acres. Bushels.
COITL - eeeeeaaeeeeeeaeeanns 38,572 | 1,516,879 | 72,266 | 3,315,708 | 107,685 3,822,590
Oats . 5,628 118,331 18,756 689,760 23,811 688, 800
Wheat 9,779 62,422 1,112 18,380 8,172 67,680
Rye... 521 6,403 282 4,576 142 1,720
Barley R 510 3,873 8 125 37 750
Flaxseed . ...oooooiiioiai]iiiii, 465 5,413 38,317 |oecveenee e et
Potatoes «uamenciiecrinaneaenaneifiraneanans 22,467 942 77,026 712 62,283
Tons. Tons. Tons.
Hay and forage..cccuveneercannn- 17,578 26,250 41,527 52,656 27,204 37,973
Trees. Bushels. Trees. Bushels. Trees. Bushels.
App 61,167 55,145 | 113,960 26,569
Peaches and nectarines 9,054 324 44,115 047
1909 1919
Crop.
Area. Production. Area. Production.
Acres. Bushels. Acres. Bushels.
L0 Y 1,791,406 60,818 952,299
Qats c.ooinnnns 542,483 16, 404 360,510
Wheat 363,061 38,798 542,991
Rye...... 51 3 3,771
Barley 140 213 3,376
T ) ) (SR
Potatoes 61,736 427 18,882
Tons. Tons.
Hay and forage. . ..cuiiiaeiacaiaianecnacscnuamcnan 30,925 45,204 35,405 55,225
Trees. Bushels. Trees. Bushels.
ADDIes L iea e 86,009 56,158 13,168 12,969
Peaches and nectarines. ... ...cecoiciineivrarnaeanan 53,636 2,559 8,376

The present agriculture of the county consists mainly of grain pro-
duction, in conjunction with livestock raising and dairying. Corn,
wheat, oats, alfalfa, wild hay, and clover and timothy mixed are the
principal crops, ranking in acreage in the order named.

Corn is by far the most important crop, and on farms where little
feeding is done 1t is the leading cash crop. The average yield as re-
ported by the last five censuses ranged from 16 to 46 bushels per
acre. The State board of agriculture reports 69,962 acres, or a little
over one-fourth of the entire county, devoted to corn in 1920, with
an average yield of 38 bushels per acre. Corn is grown on practically
all the soils of the county. The highest yields, however, are obtained
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upon the well-drained bottom lands, where the most favorable mois-
ture conditions exist. Most of the corn is husked from the standing
stalks, and cattle and horses are allowed to run in the fields during
the winter. Many farmers fence off a few acres of unhusked corn
for hog range. On farms equipped with silos, of which there are
41 in the county, from 15 to 20 acres of corn are cut each year for
ensilage. On tenant farms most of the corn is sold, but on farms
operated by owners the crop is largely fed to hogs, cattle, and horses.
T%e less progressive farmers grow corn on the same land for five or
six consecutive years. Much better yields are obtained where it is
grown in rotation with small grain and alfalfa. The improvement of
seed corn is receiving more attention over the county as a whole, but
seed selection is not generally 1practiced. The leading varieties are
Reid Yellow Dent and Towa Silvermine.

Wheat ranks second in acreage in Pawnee County. The Nebraska
State Board of Agriculture reports that of the 22,786 acres of wheat
in 1920 all but 78 acres was winter wheat, with an average yield of
17 bushels per acre. Turkey, a hardy winter variety, is grown almost
exclusively. This variety is seldom subject to Winterkiﬁing and usu-
ally matures before the advent of dry weather and hot winds in the
summer. The crop is cut with a binder and shocked or stacked in
the field for threshing. The grain is sold to local elevators, from
which it is later shipped to Kansas City. A small proportion of the
crop is annually stored in farm elevators or granaries and held for
higher prices. The straw is left in the field, and stock is allowed to
feed from the stacks.

Oats rank next to wheat in acreage. The average yield was
22 bushels per acre in 1919 and 39 bushels in 1920. Kherson and
Red Rustproof are the principal varieties. The crop is usually cut
with a binder and is threshed from shocks or stacks. The grain is
used mainly as feed for horses and other stock, although some is sold.
The straw is usually left in the field, where stock has access to the
stacks; a little of the straw is baled and shipped. Some of the seed
is obtained from other sections, but more commonly a sufficient
amount of the previous crop is cleaned for the next seeding. Although
oats are grown upon nearly all the soils of the county, they do best
on the silt loams.

According to the census, alfalfa was grown in 1919 on 14,439 acres,
with a total yield of 26,378 tons of hay, which is nearly four-fifths
of the total tonnage of tame hay. In 1909 alfalfa occupied 3,935 acres.
The crop is used as feed for hogs and cattle. Hogs are often pastured
on green alfalfa during the summer season, but as a rule cattle are not
allowed to graze alfalfa on account of the danger of bloating. Three
cuttings are usually obtained, and in exceptional years a fourth crop
is cut. The hay is stacked in the fields and hauled to the feed lots
as needed. A small part is baled for shipment. Alfalfa is an excel-
lent crop for building up depleted soils and for preventing erosion on
hillsides. However, it is not in favor for short rotations, as most
farmers prefer to leave the stand for several seasons before changing
to other crops.

Until recently clover and timothy mixed constituted the most im-
portant tame hay, being grown in 1909 on 6,044 acres. In 1919 the
mixed crop occupied 1,894 acres, timothy alone 2,672 acres, and
clover alone 332 acres. Clover and timothy hay is fed largely to
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cattle and horses and is especially esteemed for work animals. Ttis
grown chiefly on the bottom lands, where there is an abundance of
soil moisture. As a rule, the first crop from a mixed seeding is almost
pure clover, the second about an equal mixture of clover and timothy,
and the third almost pure timothy.

Wild hay is still an important crop in Pawnee County. It was
cut on 12,003 acres in 1919 and yielded 13,942 tons. The crop is
srown in the more hilly parts of the upland and upon the poorly

rained portions of the flood plains. The yield of upland hay is
about half as much as that of bottom-land hay, but it is of much
better quality and higher feeding value. The hay is usually stacked
in the field and hau%ed to the feed lots as needed. A little is baled
and shipped to Kansas City.

Barley, rye, sorghum, and potatoes constitute the less important
crops. Barley was grown on 213 acres in 1919, rye on 433 acres,
sorghum on 523 acres, and potatoes on 427 acres. Barley and rye
are grown chiefly for the grain, though some rye is planted for late
fall pasture. Sorghum 1s grown chiefly for winter roughage; the
average yield is 8 tons per acre. Potatoes are grown only for home
consumption, and the supply does not equal the demand, so that
large quantities are shipped in from outside markets.

Most of the farms have small orchards of apple, peach, plum, and
pear trees. The trees bear well when properly cared for, but owing
to inadequate pruning and spraying most orchards are gradually
dyingout. Grapes and plumsarethemostimportant of the wild fruits.
They grow chiefly along the larger streams throughout the county.

The cattle in Pawnee County are mostly grade stock, although
many herds are headed by a purebred bull. Some herds are mainly
of Shorthorn and Hereford breeding. There are 86,675 acres of
pasture land in the county, and many farmers purchase cattle for
summer grazing. On several farms one or two carloads are fattened
each year and shipped to the Kansas City and St. Joseph markets.
The census reports 25,275 cattle in the county on January 1, 1920.

Dairying receives hittle attention, and there are no farms devoted
entirely to dairying. Many farmers, however, milk from 3 to 10 cows,
chiefly of the bee% breeds, and sell their surplus cream or butter in
the surrounding towns. Part of the cream is shipped to St. Joseph
or Lincoln.

Hog raising is one of the most important livestock industries.
Nearly every farmer fattens from 25 to 30 hogs each year and some
as many as 100. Not nearly so many hogs or other animals are raised
on tenant farms as on farms operated by owners. Poland—China,
Duroc—Jersey, and Berkshire are the leading breeds. Most of the
hogs are grade stock, though there are a few registered herds. Pork
production is profitable. In past years profits were often consider-
ably reduced by the prevalence of hog cholera, but vaccination and
better sanitary conditions have greatly reduced the ravages of this
disease. Most of the hogs are marketed in St. Joseph and Kansas
City. Nearly every farmer butchers enough hogs to supply the home
with meat the year round. The census reported 36,008 hogs in
Pawnee County i January, 1920.

There are only a few flocks of sheep in the county. Some farmers
ship in a carload or two for winter feeding. It would appear that
this practice could be profitably extended, as the animals can berun
in the cornfields in the fall and expense for feed kept at & minimum.
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According to the census, there were 8,795 horses and 952 mules
in the county in January, 1920. Nearly every farmer raises one or
two colts each year, and in this way supplies his own work stock
and occasionally has a team to sell. The Percheron is the principal
breed. Nearly all the stallions are purebred, but the mares are usually
grades. A few mules are also raised.

The census reported 145,604 chickens in the county in 1920. A
few ducks, turkeys, geese, and guinea fowls are raised on many farms.
Plymouth Rock, Leghorn, ang Rhode Island Red are the principal
breeds of chickens. The surplus poultry products are sold in the
local markets.

Increased attention is being given to the adaptation of crops to
different soils. It is generally recognized that the Carrington and
Pawnee silt loams are well smted to corn, wheat, and oats, and that
alfalfa and grass do well on the steep slopes of the Shelby loam. The
Wabash soils are considered as well adapted to corn and alfalfa and
less well suited to the small grains. The Rough stony land is used
only for grazing.

Systematic crop rotations are followed by a few progressive farmers.
The usual plan is to grow corn 2 or 3 years, oats 1 year, and wheat
2 to 3 years, when the field generally is returned to corn. Frequently
either corn or wheat is grown continuously on the same land 5 or more
years. When these crops are grown year after year the yields notice-
ably decrease. Alfalfa is sometimes seeded on stubble ground and
allowed to remain 6 or 7 years. A rotation which appears to have
merit consists of 2 years o?corn, 1 year of oats, and 2 years of wheat,
followed occasionally by alfalfa.

Stubble and sod land is plowed in the fall if time permits. When
corn follows wheat or a hay crop, it is either listed or checkrowed on
land that has been plowed and gisked. If the land is plowed in the
spring, the corn is more often listed. When corn follows corn, the
stalk land is disked two or three times before the seed islisted. Many
farmers cut the stalks with a stalk cutter before disking. Corn 18
usually cultivated three or four times. In some cases the corn land
is harrowed once or twice before the young plants are large enough
to cultivate, in order to keep down the weeds. When oats follow
corn, the land is disked several times, then harrowed, and the seed
sown with a press drill. Land for wheat is often ]}fﬂowed immediately
after the preceding crop has been removed. Alfalfa is usually planted
in the early fall, on a well-prepared, mellow seed bed. Sometimes &
nurse crop of oats or wheat is grown with the alfalfa. As a rule the
plowing is shallow, ranging from 4 to 6 inches deep. Deeper plowing
results in larger yields.

Green crops are seldom turned under, and no commercial fertilizer
is used. Considerable barnyard manure is applied to the land. It
is usually hauled from the feed lots during the late fall or early spring
and spread upon the land to be used for corn or wheat.

The farms are usually well improved. The buildings are kept in
good repair and most of them are well painted. = The farms are fenced
and cross fenced, mostly with barbed wire, though woven-wire fencing
is commonly used around hog lots. Modern labor-saving machinery
is in general use. Most farms are equipped with mowers, rakes,
binders, harrows, disks, grain drills, riding cultivators, and plows,
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while a few have in addition corn binders and tractors. There is a
general effort to economize on manual labor by the increased use of
machinery. Automobiles are used on nearly all farms.

Farm laborers are difficult to obtain. They are chiefly native
whites, Wages? range from $50 to $60 a month with board and room.
Day labor commands $3 to $4 a day. Harvest hands have been paid
as high as $6 a day with board. Corn shuckers receive 8 or 9 cents
a bushel. Many farmers hire labor by the year in order to have
sufficient help at critical periods.

According to the census, 89.7 per cent of the entire county was
included in 1,339 farms in 1920, and 82.2 per cent of the land in farms
was classed as improved. The farms vary considerably in size.
Most of them, however, contain about 160 acres. There are a few
as small as 80 acres and several ranging from 320 to more than
1,000 acres.

In 1920, 763 farms were operated by owners, 17 by managers, and
559 by tenants. On the tenant farms the cash and share systems of
land rental are about equally divided. The farms are seldom leased
for longer than one year. Cash rent ranges from $6 to $10 an acre.
Under the share system the tenant furnishes all labor, seed, and
machinery and receives from two-fifths to one-half of the crop. On
a few farms a combination system is used, the wheat land being
rented on the share system and the remainder of the farm for cash.
In any share system of renting the tenant is required to deliver the
grain to the elevator.

The price of farm land in Pawnee County ranges from $125 to $250
an acre, depending upon the character of the soil, the improvements,
and the location.

SOILS.

The soils of Pawnee County have been differentiated into a number
of series and types on the basis of their most obvious physical charac-
teristics and their chemical constituents, so far as these could be read-
ily ascertained in the field. The characteristics of the soils of any
region are the result of two factors: (1) The character of the parent
material, and (2) the processes of soil formation, including weather-
ing, leaching, aeration, and oxidation, to which the soils have been
subjected during their development. The soil-forming processes,
which are controlled to a large extent by climatic conditions, are
believed to have been of greater influence in fixing the present char-
acter of the soils in this area than the composition of the parent rock.

The broadest and most striking characteristic of the soils of this
area is the dark coler imparted by the large quantities of black organie
matter which they contain. The county lies in a region where topog-
raphy, moisture su%)ply, and temperature have favored a prairie vege-
tation consisting of a heavy growth of grasses, and from the decay
of this vegetation the surface soils derive their black organic con-
stituent,

Another feature of these soils is the comparative uniformity of
their chemical composition, which has been brought about by a long_]{
period of weathering. It is almost certain that the parent so1

2 The wages given are those that prevailed in 1920, when the field work of this survey was being done.
At that time wages were abnormally high.
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materials varied widely in composition, particularly in their content
of lime carbonate, but leaching has largely removed the lime carbon-
ate as well as the other carbonates and more soluble constituents to
a depth of more than 3 feet.

The dark-colored soils that have been weathered in their present
positions for long periods of time fall into two groups.

The soils of one of these groups, of which the Carrington series is
representative, were developed under conditions of good soil and sub-
soll drainage. The typical profile has a surface horizon of dark-brown
color and a friable granular structure. This is underlain by a brown,

anular, heavy silt loam, which passes at a depth of about 24 inches
into yellowish-brown clay loam. The carbonates have been largely
removed to depths of more than 3 feet. With this group belong the
soils of the Carrington and the Shelby series of the upland and the
Waukesha series of the well-drained terraces.

The second group has dark-brown, friable, granular surface soils,
not differing essentially from those of the Carrington group, but the
upper subsoil is a very dark brown or dark-gray compact silty clay
loam or clay. The lower subsoil varies somewhat in color, but less
in texture and structure. It is a grayish-brown or gray and brown,
mottled, tough, compact clay. The mottled color and compact struc-
ture are due to weathering for a long period under conditions of imper-
fect drainage. The carbonates have been removed to depths of more
than 3 feet. This group includes the Grundy series, developed upon
loess, and the Pawnee, developed upon drift.

Besides these two groups, there are two series of soils of more recent
formation which may be regarded as immature. The Sogn series
includes thin layers of soil formed upon limestone. The Wabash soils
are composed of recent-alluvial deposits on the first bottoms.

The principal characteristics mentioned above are those imparted
to the soil by the great soil-forming processes, such as leaching, oxi-
dation, and the accumulation of organic matter, and no account has
been taken of the characteristics due to the composition and the proc-
esses of accumulation of the material from which the soils have been
developed. In the following pages, the classification of soils into
series includes a consideration of the parent materials.

Practically all the soils of Pawnee County are derived from trans-
ported material, except those of the Sogn series and small areas of
rock outcrop. The upland was originally covered with a thick man-
tle of silty material commonly called loess, but through erosion the
deposit has been practically worn away, leaving only a few remnants
of the original constructional surface. The most typical remnants
are in the vicinity of Lewiston and along the north side of Mission
Creek. Smaller areas occur scattered throughout the upland.

The loess in its original unweathered condition consists of loosely
consolidated material ranging in texture from silt loam to heavy silt
loam. It varies in color from brownish yellow to yellow, light gray,
or almost white. The material has a moderate lime content, and the

resence of iron is indicated in places by rusty streaks and blotches.
ince its deposition the surface material has undergone marked
changes in color, structure, and composition caused principally by
weathering, the accumulation of organic matter in the soil, the con-
centration of clay in the subsoil, and the partial removal of lime from
the soil and upper subsoil. These changes have resulted in the for-
76891°—25——85
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mation of a dark-brown or black silty surface soil with a brown,
heavy, compact subsoil. In Pawnee County the soil derived from
loess by these processes is mapped as the Grundy silt loam.

Below the loess mantle lies the Kansan drift sheet. The material
comprising this sheet is a loosely consolidated mass of rock, gravel,
sand, and clay, which was carried down and deposited from regions
to the north during the last glacial advance into Nebraska. Subse-
quent to its deposition the surface of the drift sheet has become thor-
oughly oxidized and the coarser materials have been reduced through
disintegration and decomposition. This surface layer has been
classed by the State geologists as the weathered phase of the Kansan
drift. It is the most extensive soil-forming formation in Pawnee
County and occurs throughout the area, giving rise to the Carrington
loam and silt loam and in a large manner to the Pawnee loam, silt
loam, and silty clay loam.

Although the loess and the weathered phase of the Kansan drift
are similar in character, there are a few distinctions which may be
recognized. The weathered phase of the drift consists of brownish-
yellow or yellow to grayish-yellow or light-gray loesslike deposits
with numerous lime concretions and reddish iron stains. Tt has a
vertical structure and is practically stone free, although it contains a
very small quantity of large sand grains and small cobblestones.
This materia(il differs from the true loess in that it contains a little
more clay, has a pronounced vertical structure, and contains some
sand and pebbles. There is no definite line between the loess and
the weathered phase of the Kansan drift, but they grade impercept-
ibly into each other.

The Kansan drift proper underlies the weathered phase of the
Kansan drift. It is exposed in many places where erosion has
removed the overlying layer. In these places the exposed material
has developed an upper oxidized zone varying in color from yellow-
ish brown or brown to reddish brown. Below the oxidized layer the
drift changes to light gray or pale yellow with numerous iron stains,
and lime occurs in the form of concretions, seams, or pockets. On
slopes and hill crests subject to considerable erosion the Kansan drift
proper has given rise to the Shelby loam, which is closely associated
with the Carrington soils.

Below the Kansan drift lies a layer of stratified sand and gravel,
with a few bowlders, known as the Aftonian sand sheet. Qutcrops
of this material occur in a few places along the North Fork of the
Nemaha River, in the northeastern part of the county. The material
has not given rise to any large areas of soils, but has caused local
sandy spots in the drift soils.

The lowest drift sheet, the Nebraskan, was deposited during the
first advance of the ice sheet into Nebraska. Itisnot well defined in
Pawnee County and the exact extent of its occurrence is not defi-
nitely known. It is not believed to have contributed to the soils of
the area.

The loess and drift deposits are underlain by a very uneven sur-
face of bedrock belonging to the Pennsylvanian division of the
Carboniferous age. The upper layers of the bedrock belong to the
Nemaha formation and consist of alternating beds of limestone and
shale. These rocks slope upward about 400 feet from the vicinity of
Humboldt in Richardson C}c))unty to Table Rock in Pawnee County.
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Between Table Rock and Pawnee City they remain nearly horizon-
tal. From Pawnee City therocks dip westward toward the Big Blue
River in Gage County. In many places throughout the southern
third and the eastern part of the county the streams have cut through
the loess and drift deposits, either exposing small areas of bedrock
or leaving them covered with a thin veneer of soil. Where the rocks
are exposed the bodies are indicated on the soil map by rock-outerop
symbo?s and where they lie within a few inches of the surface they
are included with Rough stony land.

In a few places where recent erosion has not been severe the
limestones have weathered into a fine-textured residual soil which
has been classed with the Sogn series. The nearness of the lime rock
to the surface has undoubtedly influenced the character of the drift
soils to a considerable extent throughout the southeastern third of
the county.

The alluvial soils of Pawnee County include both terraces and flood-
plain deposits. The terraces are inextensive. The largest develop-
ments are along Turkey Creek and its tributaries. The surface
material on these terraces consists largely of silt, known in Nebraska
as valley loess, which was deposited at a time when the streams were
flowing at a higher level than at present. The deposits were derived
largely from the plains loess and from finely divided drift débris.
Subsequent weathering and the accumulation of organic matter has
produced the present soils, which are classified with the Waukesha
series.

The flood plains or first bottoms are rather extensive in Pawnee
County. The largest areas occur along the North Fork of the Nemaha
River, the South Fork of the Nemaha River, and Turkey Creek.
Smaller developments extend up the larger tributaries of these streams.
The flood plains were formed by the intrenchment of streams below
the terrace levels and the subsequent deposition of sediment along
their channels. Thesoils are very uniform and fine in texture. They
are mainly of silt loam or very fine sandy loam texture, and are
formed of materials washed down from the finer textured upland
soils. They are of recent origin and in a few places they are subject
to overflow, but generally they lie several feet above the stream
channels and are flooded only during seasons of abnormal rainfall.
The flood-plain soils are correlated with the Wabash series.

In the cfassiﬁca,tion adopted by the Bureau of Soils, the soils are
grouped into series on the basis of similarity in color, structure, and
minor details of the soil profile, and on the basis of the source,
character, and processes of accumulation of the material from which
the soils have been developed. Each series is divided into types on
the basis of difference in texture, which depends upon the proportions
of sand, silt, and clay. The type is the unit of mapping.

The surface soils of the Grundy series are dark brown to black.
The subsoil consists of three layers. The upper or subsurface layer
is brown or light brown to grayish in color and a little heavier than
the soil. The second layer is a heavy, dark-brown to dark-drab and
brown, mottled clay, rather plastic when wet and hard when dry.
The lower subsoil is a little lighter in color and less tough than the
intermediate layer. The topo%raphy is usually flat. The material
is derived from silty deposits of glacial age, usually defined as loess.
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The Carrington series has dark-brown and oceasionally black sur-
face soils, underlain by a brown silty clay subsoil, which is moder-
ately friable and practically free from any compaction in the upper
part. The togography is gently undulating to rolling, although some
areas are nearly flat. The soils are derived from glacial deposits and
carry a moderate to low content of lime.

The surface soils of the Pawnee series are dark brown to almost black
and range in depth from 6 to 12 inches. The subsoil has two dis-
tinct layers. The upper, which extends to an average depth of about
20 inches, is a dark grayish brown heavy clay; in places this is almost
black and darker than the surface soil. The lower part is a grayish-
brown or yellowish-brown, tough, compact clay, which normally ex-
tends to more than 36 inches. The soil is for the most part noncalca-
reous within the 3-foot section, but may contain fragments of limestone
or lime concretions that effervesce with acid. Reddish-brown iron
stains and iron concretions are often found in the lower subsoil. The
topography ranges from almost flat to rolling. The soils have been
derived from the weathered phase of the Kansan drift sheet. They
differ from those of the Grundy series in the lighter color and heavier
nature of the lower subsoil, the generally more rolling topography,
and the scattering pebbles in the soil and subsoil.

The surface soils of the Shelby series are predominately dark brown.
The subsoil is composed of yellow, reddish-yellow, or light-brown,
tenacicus sandy clay, which contains numerous iron pipes, and nodular
masses and streaks of calcareous material. These soils are derived
from the Kansan drift proper and occupy steep stream slopes and
narrow divides. They are subject to severe erosion.

The surface soils of the Sogn series are dark gray to dark brown
and are underlain by a light-gray to mottled yellow and gray subsoil
of moderately compact silt to silty clay loam. The series occupies
%‘enﬂy sloping to steeply sloping hillsides and low rounded divides.

he surface in general is gently rolling. The soils are of residual ori-

in and are derived from calcareous shale associated with thick inter-

edded layers of limestone. The surface material, except where
erosion has been severe, is rich in organic matter. The subsoil is
highly calcareous. Drainage is well established and in many places
excessive.

The surface soils of the Waukesha series are dark brown to black
and underlain by a grayish-yellow to yellow subsoil. They are derived
from Water—assorteg glacial material deposited in broad filled-in valleys
or on outwash plains and terraces. ~ The deposits are classed as valley
loess by the geologists of the Nebraska Soil Survey. The topography
is mainly flat to gently undulating and drainage is good.

The Wabash series includes soils which are prevailingly dark brown
to black and contain a high percentage of organic matter. The sub-
soil ranges in color from dark brown to brownish gray or gray and is
usual]yieavier and more compact than the surface layer. The types
are developed in the first bottoms of streams. The material is derived
mainly from the loessial and associated soils of the regions. The
Wabash soils have a flat topography, but are generally fairly well
drained, considering their low position. During periods of high water
they are subject to overflow in places.

The following table shows the actual and relative extent of the soil
types mapped 1n this county:
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Areas of different soils.

s Per i Per

Soil. Acres. cent. Soil. Acres. cent.
Carringtonsilt loam. .............. 93,056 | 33.7 || Pawnee silty clay loam............ 4,928 1.8
Carrington loam _._.._. .-.-| 78,144 | 28.3 |} Wabash very fine sandy loam..... 3,264 1.2
Wabash gilt loam .... -...] 35,456 | 12.9 | Pawneeloam....cocceeeananon.... 2,112 .8
Pawnee silt loam .. .| 80,592 1 11.1 || Waukeshasiltloam .. ..eeuuo..... 1,728 .6
Shelbyloam ....... coal] 14,272 5.2 |} Sognsiltloam. ....eeuiieiinai.... 384 1
Roughstonyland........ ... 6,528 2.4
Grundy silt loam . 5,376 1.9 Total.cvmerieeieneoanennnnnnn 275,840 |..ouon

GRUNDY SILT LOAM,

The surface soil of the Grundy silt loam is a dark-brown to almost
black heavy silt loam, 12 to 15 inches deep. It is high in silt par-
ticles, contains a small proportion of clay, and very little sand of any
grade. Thesurface material passesrather abruptly into an upper sub-
soil of decidedly compact, stiff, plastic clay of very dark gray color,
locally mottled with brown or yellowish brown. When moist this
material appears almost black. Below 24 to 30 inches the subsoil
becomes gradually lighter in both color and texture, though as a rule
it remains rather heavy and compact. In a few places the material
below 30 inches changes into a yellowish-gray or pale-yellow silty clay
loam, which is fairly friable, often has a flaky or columnar structure,
and is much more open than the upper subsoil. In these areas the
lower stratum is usually somewhat calcareous, the lime being pres-
ent in the form of concretions, and brownish iron stains occur here
and there. Below the 3-foot section, as seen in deep road cuts, the
material usually changes to the light-gray silt or silt loam of the orig-
inal loess deposit.

The Grundy silt loam is of small extent in Pawnee County, its
total area being about 8 square miles. The largest area lies on the
north side of l\ﬁssion Creek in the southwestern part of the county.
A smaller area lies in the vicinity of Lewiston in the northwestern
part. Other bodies of minor importance occur as isolated areas
throughout the upland of the county.

The type has been derived by weathering from the original loessial
deposit which once covered the entire upland, and was developed
under conditions of more or less restricted drainage. The accumu-
lation of organic matter in the surface layer of this deposit through
the growth and decay of plant life, the concentration of clay just
below the surface through the downward leaching of the finer soil
particles, and the part-ia% removal of lime from the upper 2 feet, have
given the soil its present characteristics.

The Grundy silt loam has a flat to slightly undulating plainlike
topography. It covers the original constructional surface of the
county and as a rule occupies the highest positions. Drainage chan-
nels are not well developed and consist of slight sags or broad shal-
low draws. The surface drainage is adequate in all except very wet
seasons, when it is in places not sufficient for maximum crop produc-
tion. The internal drainage is poor on account of the compact upper
subsoil. The soil does not withstand prolonged droughts as Welf)as
types with more open porous subsoils, as during periods of high tem-
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peratures and hot winds the compact subsoil retards the upward cap-
illary movement of water, and consequently crop yields are some-
times reduced.

Owing to its small extent, the type is of little agricultural impor-
tance in this county. It is, however, one of the strongest upland
soils of the Great Plains region, and where it is more extensive it is
highly esteemed as a general farming soil. Practically all of the type
in Pawnee County is under cultivation and is used for the production
of corn, oats, wheat, and alfalfa. High average yields are common,
those for corn being 30 to 40 bushels per acre, and in favorable years
with proper cultivation 60 bushels have been obtained. Oats yield
20 to 30 bushels per acre. This crop is grown extensively and usually
does well if it matures before the dry weather occurs. The average
yield of wheat is about 20 bushels per acre. Wheat seldom fails to
give good returns, as it matures before the dry season. Alfalfa isthe
principal hay crop. Usually three and sometimes four cuttings are
made, with a totafyield of 2% to 4 tons per acre. The farmers on this
type are generally prosperous.

Owing to its smooth surface and friable, silty, stone-free character,
the soil 1s easily handled and can be worked under a rather wide range
of moisture conditions. It has a tendency to clod when plowed while
wet, but the lumps are easily reduced. The type is naturally very
productive and responds readily to good farming methods. Little
barnyard manure is applied and no commercial fertilizer is used.

The selling price of the Grundy silt loam ranges from $125 to $250
an acre, depending largely upon improvements and location.

In fields which have been devoted to the same crop for several
years the soil has deteriorated in productiveness. Deeper plowing
results in increased yields and is needed on most farms. In general
more thorough cultivation would be beneficial. As the soil contains
much organic matter, it is not necessary to alternate the cereal crops
with legumes more often than once in four or five years.

CARRINGTON LOAM.

The surface soil of the Carrington loam consists of a dark-brown to
dark grayish brown, mellow, fine-textured loam, 8 to 12 inches deep.
It is relatively high in silt and clay, but contains enough of the finer
and coarser grades of sand to give it a loamy character. The upper
subsoil is a rather compact silty clay containing a small proportion
of very fine sand. It ranges in color from a light brown or yellowish
brown to reddish brown and in a few places has a decided chocolate-
brown color. Below an average depth of about 20 inches the material
becomes gradually lighter in color and more friable, and at 30 inches
is usually a gray to hight-gray silty clay or silty clay loam stained
more or less with brown iron oxides. Occasional small pebbles and
cobblestones occur on the surface, but are seldom encountered in the
subsoil. The depth and color of the soil varies with its topographic
position. On the more level areas, where conditions have favored
undisturbed weathering and accumulation of organic matter, the soil
is very dark brown in color and in places 12 to 14 inches deep. On
the steeper slopes the weathered surface material has been consider-
ably thinned and the organic matter largely removed by erosion, so
that the soil is of alighter shade and shallower depth. The transition
from the soil to upper subsoil is gradual in both color and texture.
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The upper subsoil is hard, breaks down into granules when dry, and
is only slightly plastic when wet. Occasional lime concretions are
encountered below 30 inches, but as a rule the material gives no lime
reaction with dilute hydrochloric acid throughout the 3-foot section.

In the southern part of the county erosion has in places removed
both the soil and subsoil, exposing small areas of bedrock. Such
places are indicated on the soil map by rock-outcrop symbols.

Along intermittent streams this type includes many narrow strips
of colluvial material which are too small to _be shown separately on
a map of the scale used in this survey. The material is usually a
black silt loam with little change in color or texture within the 3-foot
section. If these bodies were of sufficient size, they would have been
mapped as Judson silt loam.

The Carrington loam differs from the Pawnee loam in the darker
color and less compact nature of its subsoil. The Pawnee loam sel-
dom has the reddish tinge so characteristic of the Carrington loam.
The two soils, however, grade into each other and in many places it
was necessary to draw arbitrary lines separating them.

The Carrington loam is the second most extensive type in the
county, ranking next to the Carrington silt loam in acreage. The type
occurs throughout the uplands in all parts of the county. It gen-
erally occupies the sloping areas between the higher lying divides of
Carrington silt loam and the bottom lands. The soil has been derived
from the weathered phase of the Kansan drift sheet. It has been
subjected to more severe erosion than the Carrington silt loam, and
its coarser texture is due in part to the removal of the finer soil
particles by surface wash and in part to a less advanced stage of
weathering.

The topography ranges from rolling to hilly. The greater part of
the type occupies the strongly rolling slopes along gainage ways.
Where the Shelby loam is extensively developed on the lower slopes,
the garrington loam usually occupies the upperslopes or gently arched
divides.

Drainage is everywhere thorough, and in many places excessive.
Erosion has become a serious factor on the steeper slopes, and in a
few places the lower lying areas of Shelbyloam are gradually increasing
in size at the expense of the Carrington loam.

Owing to its large extent, the Carrington loam is one of the most
important agricultural soils of Pawnee County. Itisnotso productive
as the Carrmgton silt loam, but when carefully managed it com-
pares favorably with that type in crop yields. About 70 per cent of
1t is under cultivation, and the rest, including the rougher areas, is
used for grazing and hay production.

The most important crops are corn, oats, wheat, and alfalfa, ranking
in acreage in the order named. About 60 per cent of the cultivated
land is devoted to corn. Jowa Silvermine and Reid Yellow Dent are
the leading varieties. In average years corn yields from 30 to 40
bushels per acre. Most of the crop is fed on the farms where 8ro—
duced, though a considerable amount is sold locally to feeders. Oats
are grown on nearly every farm and often constitute the crop between
corn and other small grains or alfalfa in the crop rotations. The
average yield of oats ranges from 30 to 40 bushels per acre, depending
upon the season. In exceptionally wet years the yield is often mate-
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rially reduced by rust. The grain is used as feed for work stock, ver
little being shipped out of the county. Wheat does well on this soil.
It has been grown on a greatly increased acreage during the last few
years. Yields range from 15 to 25 bushels per acre. Winter wheat
1s grown chiefly, as it can be sown in the fall at a time when farm
work is slack, and it usually matures before the hot dry weather of
summer. The yields also fluctuate less and are somewhat (%reater
than those of spring wheat. Practically all of the wheat is sold direct
from the thresher. Alfalfa is an important crop on the Carrington
loam and is grown more or less on nearly every farm. The crop is
usually cut three times, and occasionally a fourth cutting is obtained.
Yields range from 3 to 3% tons per acre. Most of the hay is fed to
beef and dairy animals, though a small part is baled for shipment.
Alfalfa is excellent for building up depleted soils and is valuable in
crop rotations, but it is not in favor for short rotations, as most farmers
prefer to leave the stand six or seven years before changing to other
crops.

Ié)very farmer raises a few hogs, and many fatten from 50 to 150 head
for market each year. Cattle raising is not practiced extensively,
although some cattle are fattened annually. few farmers ship 1
from one-half to 2 carloads of feeders, fatten them on corn, ensilage,
and alfalfa, and return them to the St. Joseph or Kansas City market.

The Carrington loam is one of the easiest types in the county to
handle. It can be cultivated under a wide range of moisture condi-
tions. When plowed wet there is a slight tendency to clod, but the
lumps are easily reduced and an effective mulch can be maintained
with a minimum of cultivation. Manure is applied when available,
but the supply is usually inadequate for best results.

Land ofp the Carrington loam is valued at $150 to $250 an acre,
depending upon improvements, topography, and location.

The soil in places has been farmed for long periods without rota-
tion of crops or turning under green-manure crops, and the supply
of organic matter has been reduced, resulting in decreased yields even
in years of favorable moisture conditions. A more systematic crop
rotation should be devised and followed. The more progressive farm-
ers plant alfalfa at least every 5 years and so rotate their crops
that no field is planted to the same grain more than 2 years in suc-
cession. A rotation which appears to have merit consists of corn 2
years, oats 1 year, wheat 1 or 2 years, and alfalfa 3 to 5 years, return-
ing to corn.

CARRINGTON SILT LOAM.

The surface soil of the Carrington silt loam consists of a dark-brown
heavy silt loam, 8 to 15 inches deep, with an average depth of 12
inches. It is deepest on the flatter areas, where erosion has been
least active, The soil is rich in organic matter and rather friable,
considering its heavy texture. The upper subsoil consists of a
reddish-brown to brown fairly compact silty clay containing consid-
erable very fine sand. Below an average depth of 30 inches the sub-
soil becomes lighter in color and more friable, changing to a yellowish
gray, or, in a few places, yellow faintly mottled with gray. The color
becomes lighter with depth, and below the 3-foot section the substra-
tum is usually light gray, stained more or less with brown iron oxides.
The change in color from soil to subsoil is rather gradual. The soil
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does not stand up in vertical banks as do the loess soils. Lime con-
cretions occur in the substratum, but rarely within 3 feet of the sur-
face. Occasional pebbles lie on the surface.

In the southern part of the county,in the vicinity of the Pennsyl-
vanian beds, a soil with a reddish subsoilis encountered. 'This color,
however, is an original material color rather than one of oxidation,
and is therefore regarded as unimportant as far as the soil weathering
is concerned. The soil of this variation is a dark-brown heavy silt
loam, 6 to 8 inches deep, underlain by a light chocolate brown heav:
silty clay, which at 20 to 24 inches passes into a rather bright reddisﬁ
brown material. In a few places erosion has removed the soil and
upper subsoil, exposing the reddish layer. Locally the bedrock is
iaxposed, producing a rough stony variation of the Carrington silt
oam,

In a few places throughout the type, material washed from the
higher lying land has accumulated at the foot of slopes, and the
resultant soil in these areas is a dark-brown to black heavy silt loam
20 to 40 inches deep. These areas, however, are too small to warrant
separate mapping.

The Carrington silt loam may be readily distinguished from the
Grundy silt loam by its lighter colored surface soil, a less abrupt
change from soil to subsoil, and a less compact, tough, and heavy
subsoil. The type occupies the slope land, or a destructional topog-
raphy, whereas the Grundy silt loam occupies a high, almost flat,
constructional surface. The Carrington silt loam contains a few peb-
bles, while the Grundy silt loam has practically none. The Carring-
ton silt loam differs from the Pawnee silt loam chiefly in the character
of its subsoil. The Pawnee type has a much lighter colored, heavier,
and more compact subsoil and also lacks the reddish tinge so well
developed in the Carrington silt loam. The two types merge gradu-
ally and in places the lines separating them are arbitrarily drawn.

The Carrington silt loam is the most extensive typein the county,
occupying one-third of the area surveyed. It occursin all parts, but
is least extensive in the southern part. The soil has been derived
from the weathered phase of the Kansan drift.

The type has a gently rolling to hilly topography. It is closely
associatecf with the Carrington loam and Shelby loam and commonly
occupies the more gently rolling slopes and broader rolling divides.
In the southern part of the county, in the vicinity of the Pennsyl-
vanian beds, the type is more steeply rolling and hilly. Drainageis
everywhere good and in many places excessive, and on the steeper
slopes erosion has become serious. With proper tillage and crop
rotation this soil, owing to its rather high organic content, is very
retentive of moisture.

The Carrington silt loam is the most important farming soil in
Pawnee County. It is naturally strong and fertile and well adapted
to all crops common to the region. About 90 per cent of it is under
cultivation; most of the rest, which occupies only the rougher land,
is in permanent pasture. Corn, the crop most extensively grown,

telds from 30 to 60 bushels per acre, with an average of about 35
ushels. Oats rank second in acreage, and yield an average of
about 30 bushels per acre. This crop is not so profitable as corn or
wheat, but is useé) in rotation as an mtermediate crop between corn
and some other small grain or alfalfa. Wheat does well, and in dry



1336  FIELD OPERATIONS OF TIIE BUREAU OF SOILS, 1920.

years is the most certain crop. Winter wheat is grown chiefly, and
Turkey is the principal variety. In normal seasons it yields 25
bushels per acre. The acreage of alfalfa is increasing each year and
at present is almost equal to that devoted to wheat. Ordinarily
three cuttings a season are obtained, with a total yield of 3} to 4 tons

er acre. In favorable seasons clover and timothy do well, yielding
E‘om 1% to 2 tons per acre. Many farmers grow small quantities of
rye, barley, and millet for feed, and nearly every farm has from
one-tenth to one-half acre of potatoes.

Most of the corn is fed on the farms where produced or is sold
locally to cattle feeders. The oats are fed chiefly to work stock.
Wheat is hauled from the threshing machine to local elevators and
later shipped to outside markets. Most of the alfalfa is fed to cattle,
a small quantity being baled for shipment.

Stock raising is not practiced extensively, though every farmer has
a few milk cows, and some farmers fatten from one-half to 2 carloads
of beef cattle each year. Hogs are raised on every farm; they are
gattened on corn and alfalfa and shipped to St. Joseph or Kansas

ity.

The Carrington silt loam is somewhat more difficult to handle than
the Grundy silt loam. If plowed when wet it bakes and forms clods
that are rather difficult to reduce. In dry weather small seams and
cracks form on the surface of this type, but not to a sufficient extent
to cause serious loss of moisture by evaporation. Where the land is
disked before listing for corn it withstands drought well.

Barnyard manure is the only fertilizer used, but the supply is
seldom adequate.

The value of farm land on the Carrington silt loam ranges from
$175 to $250 an acre, depending largely on improvements and location.

Owing to the strong fertile nature of this soil, the farmers have not
realized the necessity of careful management in order to maintain its
present high productiveness. Systematic crop rotation is not prac-
ticed, although many farmers have an indefinite system, subject to nu-
merous substitutions. Leguminous crops and especially alfalfa should
be grown after every four years of other crops, or the soil will gradu-
ally become less productive. A good rotation which is followed by
the more progressive farmers in this and other counties includes corn
1 or 2 years, wheat 2 years, and alfalfa 4 to 6 years, returning to
corn.

PAWNEE LOAM.

The surface soil of the Pawnee loam consists of a loose, friable,
dark-brown to dark grayish brown loam 6 to 10 inches deep. It
contains a relatively high proportion of the various grades of sand,
numerous small pebbles, and sufficient silt and clay to give it a
loamy texture. The immediate surface is rich in organic matter and
has a decidedly darker color than the lower portion. The upper subsoil
is a slightly compact brown silty clay loam or heavy loam containing
some coarse sand and a very little fine gravel. Below a depth of
18 inches the material gradually becomes heavier and more compact,
until at about 2 feet the subsoil consists of heavy, almost impervious,
gritty clay predominantly brown in color, faintly mottled with gray.
The content of gravel and coarse sand decreases with depth, though
a few gravel fragments are encountered throughout the 3-foot section.
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In a few places on the flatter areas of this type, where the accumu-
lation of organic matter has been especially favored, the surface soil
consists of a very dark brown to almost black loam, 8 to 12 inches
deep, underlain by a heavy, black, sandy clay having an average
thickness of 10 inches. Below this a mottled gray and brown com-
Eact clayisencountered. On the steeperslopes in the region occupied

y the Pennsylvanian limestone the subsoil below 24 inches is vari-
able, as shown in the road cuts in the southern part of the county.
The material in places is a gray, highly calcareous, moderately com-
pact clay containing a small quantity of medium sand and scatterin
gravel. Locally it is spotted with numerous iron concretions an
reddish-brown iron stains. Elsewhere along the same slopes the
material is a yellowish-brown to reddish-brown very compact gritty
clay, which gives no lime reaction to dilute hydrochloric acid. These
two variations in the subsoil occur at irregular intervals along the
slopes. Where the areas having a bright-colored, highly calcareous
subsoil were of sufficient size to warrant mapping, they were included
with the Sogn series. The Pawnee loam as mapped also includes
narrow strips of colluvial material from 50 to 100 feet wide along the
intermittent streams.

The typeis confined to the south-central part of the county. The
largest development, comprising an area of about 2% square miles, lies
on the south side of West Branch. The other bodies are few and
scattered, seldom exceeding 160 acres in size. The soil has been
derived largely from the weathered phase of the Kansan drift sheet,
but has been considerably modified by wash from the higher lying
loessial areas.

The topography is undulating to rolling. The greater part of the
type occuples fairly steep though comparatively smooth slopes.
Drainage is everywhere good, and in many places excessive, owing
to the steep gradients. .

Because of its small extent in the county, the type is of little agri-
cultural importance. The more gradual sfopes are well adapted to
general farming, and all crops common to the region can be success-
fully grown. About 50 per cent of the type is under cultivation, and
the remainder, including the steeper slopes and small badly eroded
areas around the heads of streams, is used for pasture land. The

rasses on this soil will support 100 to 110 cattle per quarter section
(giuring the grazing season. Corn, wheat, oats, and alfalfa are the
principal crops, ranking in acreage in the order named. The yields
compare favorably with those obtained upon the Carrington loam,
which this type closely resembles.

Listed corn sometimes suffers from washing, especially on the steeper
grades, and many farmers plan their fields so that the corn furrows
run parallel to the upper and lower edges of the slopes. The soil is
easy to handle and can be cultivated under a wide range of moisture
conditions. It has a tendency to clod when plowed while wet, but
the lumps are easily reduced. Barnyard manure is applied when
available, but the supply is usually inadequate, and the fertility of
of the soil is gradually becoming depleted through improper manage-
ment.

The Pawnee loam ranges in priee from $125 to $200 an acre, depend-
ing 11{1pon topography, improvements, and location with respect to
markets.
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The greatest need of this soil is the addition of organic matter. In
the absence of an adequate sulpply of manure, it is advisable to grow
leguminous crops such as alfalfa and clover in rotations. Alfalfa does
well and its use should be extended, as it not only adds organic
matter to the soil but prevents erosion.

The table below gives the results of mechanical analyses of samples
of the soil and subsoil of the type:

Mechanical analyses of Pawnee loam.

Fine Coarse | Medium Fine |Veryfine Silt.

Number. Deseription. gravel. | sand. sand. sand. sand.

Clay.

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
373514....| Soil, 0 to 6 inches. .. 1.8 4.2 3.6 13.2 18.0 40.2 18.0
373515....| Subsoil, 6 to 3%
inches............ 2.4 4.4 3.3 11.3 14.2 36.3 28.1

PAWNEE SILT LOAM,

The surface soil of the Pawnee silt loam consists of a very dark
grayish brown to black heavy silt loam 6 to 8 inches deep. This is
underlain by a dark-brown, heavy, plastic silty clay loam, which con-
tinues to an average depth of 20 inches. The lower subsoil begins
rather abruptly and is a grayish-brown or yellowish-brown tough clay
loam, or silty clay loam, which usually extends below the 3-foot sec-
tion. Local{y this material contains numerous particles of brown
and black ferrous oxides, which give the subsoil a decidedly mottled
gray and brown appearance. The surface contains a few scattering
gravel fragments, and a few pebbles were noticed throughout the sub-
soil where exposed in road cuts and stream banks. In many places
around the borders of the type, where the relief is rather abrupt, as
upon_the shoulders and uplper slopes of hills, outcr?ips of Pennsylva-
nian limestone and coarse glacial till are encountered.

The Pawnee silt loam as mapped in this county includes many
minor variations both within the type and near the margins where 1t
merges with other soils. In a few places along the steeper and more
gullied slopes in the vicinity of the limestone beds the soil has a red-
dish subsoil. The soil of this variation consists of 10 to 15 inches of
dark-brown heavy silt loam, underlain by a chocolate-brown heavy
silty clay, which at 20 to 30 inches passes into a bright reddish brown,
heavy, plastic clay.

Locally the subsoil below 24 inches contains scattering globular
specks of lime. The lime does not appear to be diffused throughout
the subsoil, however, as the material will effervesce with dilute hydro-
chloric acid only in the immediate vicinity of these concretions.

In a few places, seldom more than 1 acre in extent and occurring
only on the steeper slopes where the deeper drift is exposed, the lower
subsoil is a light-gray mottled with brown, moderately compact silty
clay. In these places the lime seems to be diffused throughout the
subsoil, making 1t highly calcareous.

Near the southernri)oundary in the southeastern part of the county
tile subsoil below 30 inches consists of an olive-gray, heavy plastic
clay.
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Around the margins of the type, where it mer%es into the Grundy
and Carrington soils, the transition is very gradual and in many places
almost imperceptible, and in places the boundary lines were arbitra-
rily {)laced. The typical material differs from the Grundy silt loam in
the lighter color of 1ts subsoil and from the Carrington silt loam in
its darker and deeper surface soil and lighter colored but heavier and
more compact subsoil.

In a few places the surface approaches a silty clay loam in texture.
Where these areas were of sufficient size to warrant mapping they
were included with the Pawnee silty clay loam.

Small narrow strips of colluvial material along the intermittent
streams throughout this type were included with the Pawnee silt loam.
These strips consist of black silt loam extending to a depth of more
than 3 feet without perceptible change in color or texture. If they
were of sufficient width to warrant mapping they would be classed
with the Judson silt loam.

The Pawnee silt loam is extensive in Pawnee County. It occurs
chiefly in the southwestern part, where it is the dominant soil in the
Mission Creek drainage area. A large body lies in the southeastern
part between DuBois and Pawnee City. Smaller areas are scattered
throughout the southern third of the county. The type as a rule
occupies high, relatively broad divides and long, gradual slopes. It
has been derived chiefly from the weathered phase of the Kansan
drift sheet, but the addition of limy material from the underlying bed-
rock has undoubtedly influenced the character of the soil and subsoil.

The topography is gently undulating to rolling. Both surface and
internal drainage are everywhere good, though seldom excessive.

The Pawnee silt loam is an important agricultural type in this
county. It is a strong fertile soil and well adapted to all crops com-
mon to the region. About one-half is under cultivation and the rest
is used for pasture and hay land. The native vegetation consists
largely of big bluestem, little bluestem, grama grass, and buffalo grass.
Most of the cultivated land is used for corn, wheat, oats, and alfalfa.
Small patches of barley, rye, and millet are grown for feed and rough-
age. Cattle raising is not practiced extensively, although all farms
support a few beef animals and milk cows. Some farmers fatten a
few cattle for market each winter; most of the beef cattle, however,
are sold as stockers and feeders after coming off summer range. The
principal breeds are grade Herefords and Shorthorns. Hogs are raised
on every farm, and a few farmers have large herds. All livestock
intended for market is shipped to St. Joseph or Kansas City.

Crop yields vary widely from year to year, depending upon the rain-
fall. "Good yields are obtained in normal years, and during dry sea-
sons the yields are probably higher than the average for eastern
Nebraska on account of the high water-retaining power of the soil.
The average yield of corn is about 40 bushels per acre, though 60 to
65 bushel yields have been obtained on well-managed fields. Wheat
yields 20 to 25 bushels and occasionally 30 bushels. The average
vield of oats is about 35 bushels. This crop is grown for feed on
nearly every farm and is used as a step in crop rotation between
corn and wheat. Alfalfa yields 3% to 4 tons per acre from three cut-
tings. The crop is very beneficial to the soil and often used in the
rotation.
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The changing of crops is not systematically practiced, although
the more progressive farmers have developed indefinite rotations
subject to numerous variations. A rotation in common use consists
of corn 2 years, oats 1 year, wheat 2 years, and alfalfa 4 to 7 years.

The most improved modern machinery isused. Four-horse teams
are in common use for plowing, seeding, and cultivating. Tractors
are used on many farms. Most of the corn is listed in, and the rest
is planted in checkrows. When corn follows corn or wheat, the
land is disked 3 or 4 times and the seed then planted with a lister.
When a corn planter is used, the land must be plowed and thorouﬁhly
harrowed before planting. Wheat is sown with a press drill on
well-prepared corn or stubble ground. Alfalfa is sown broadcast
on a fairly compact, mellow seed bed. Barnyard manure is applied
when available, generally on land to be used for corn or wheat.

Land of the Pawnee silt loam sells for $175 to $225 an acre, vary-
ing with the topography, location with respect to markets, and
improvements.

The results of mechanical analyses of samples of the soil, subsur-
face, and subsoil of the type are given in the following table:

Mechanical analyses of Pawnee silt loam.

Fine Coarse | Medium | Fine |Veryfine silt.

gravel, | sand. sand. sand. sand. Clay.

Number. Deseription.

Per cent. | Per cent. | Per cent. | Per cent. | Per ceni. | Per cent. | Per cent.
373417....1 Soll, 0 to 14inches.. 1.0 5.8 4.4 11.1 20.6 41.4 15.5
373418. ...| Subsurface, 15 to 32

inches............ 1.8 9.7 5.8 14. 4 14.8 34.0 19.8
373419....| Subsoil, 33 t0 40
incheS............ 2.6 18.5 10.0 17.9 14.7 18.2 18.1

PAWNEE SILTY CLAY LOAM.

The surface soil of the Pawnee silty clay loam is a black heavy
silty clay loam, 8 to 10 inches deep, underlain by 10 to 12 inches of
black, heavy, tough clay. Below an average depth of 20 inches the
subsoil gradually becomes lighter in color and at 24 inches is a mot-
tled gray and brown almost impervious clay which differs very little
from the lower subsoil of the Pawree silt loam. The type contains
only a few scattering pebbles and small bowlders to prove the glacial
origin of the parent material upon which the soil was developed.
Iron concretions and stains are usually found below the 2-foot depth.
The surface soil is rich in organic matter, as the color indicates.

In a few spots minute lime globules were encountered in the lower
subsoil, but these have not made the material calcareous, except
that part of the subsoil with which they are in actual contact. In
a few places, usually where the soil overlies weathered limestone,
the subsoil is mottled with bright-red splotches and streaks. In
other localities, where the material is well oxidized, neither reddish
nor brown stains are present, and the lower subsoil is a heavy gray
clay. In these places the soil profile resembles that of the Grundy
soils, and it is possible that small bodies of Grundy silty clay loam
are included with the type. Where gravel or small bowlders could
be found, however, the soil was mapped with the Pawnee series.
On the steeper slopes, where erosion has been most active, the sur-
face soil has been entirely removed from small patches, exposing the
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heavy black clay of the upper subsoil. Along intermittent streams
the tﬁpe includes small, narrow strips of colluvial material, which is
usually a black silt loam or silty clay loam with no change in color
or texture within the 3-foot section. This colluvial soil merges grad-
ually with the main type. These variations are all of such small
extent and minor importance that they do not warrant mapping and
are therefore included with the type.

The Pawnee silty clay loam occupies positions as high as any of
the Pawnee soils, and in many places lies almost at the same level as
the Grundy silt loam. The largest area occupies the high divide
between Turkey Creek, Lores Branch, and Nigger Branch in the
southeastern part of the county. A smaller area occurs on the long
narrow divide between West Branch and Johnson Creek in the south-
central part. The soil has been derived largely from the weathered
phase of the Kansan drift sheet, although undoubtedly considerably
modified by wash from the higher lying loessial deposits. The
heavy compact subsoil is due to a downward leaching and concen-
tration of the finer soil particles. The topography ranges from
almost flat to slightly rolling, but the greater part of the type has a
gently undulating surface. Drainage is good though not excessive.

The total area of the Pawnee silty clay loam is not large, and there-
fore the type is not important agriculturally. It is, however, a very
strong fertile soil and ranks well with the Grundy silt loam in crop
production. About 90 per cent of the type is under cultivation and
the remainder is used for pasture land. All crops common to the
region can be successfully grown. The soil can not be handled
under so wide a range of moisture conditions as the lighter textured
types. It has a decided tendency to clod if plowed when wet, and
tie lumps are reduced with difficulty. It is almost impossible to
plow the soil when extremely dry. When cultivated under the
proper moisture conditions the soil assumes a loose, mellow struc-
ture very similar to that of a loam or heavy silt loam. It is very
high in moisture-retaining capacity and withstands droughts better
than most of the upland types. Care must be taken, however, to
keep the surface soH well pulverized, as it sometimes cracks badly
when extremely dry and injures the roots of growing plants. Barn-
yard manure is applied when available, but the type receives little
fertilization, as the poorer soils receive most of the manure.

Land of the Pawnee silty clay loam sells for $175 to $250 an acre,
the price varying with the improvements, topography, and location
with respect to roads and markets.

The type is naturally fertile, and every possible means should be
used to maintain its present producing power. In the absence of an
adequate supply of manure, the productiveness of the type can be
maintained by growing a leguminous crop, such as alfalfa or clover,
at least once in every four years.

SHELBY LOAM.

The soil of the Shelby loam to a depth of 6 to 10 inches is a brown
to dark grayish brown loam to sandy loam, fairly high in organic
matter. It contains considerable silt, a large proportion of the
several grades of sand, and a few bowlders. This is underlain by a
brownish-yellow or reddish-brown moderately compact clay loam
containing considerable coarse sand and fine gravel. Below an average
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depth of 18 inches the material becomes gradually lighter in texture
and at 24 inches usually consists of a mass of sand and gravel
cemented together by a reddish-brown gritty clay. The color of the
subsoil usually changes to a yellow or light yellowish brown at about
30inches. The subsoilis usually not highly calecareous in this county,
though small lime concretions occur here and there below 24 inches.

While the above description applies to the greater part of the type
as mapped in Pawnee County, there are numerous variations. In a
few places along the North Fork of the Nemaha River the surface
soil has become so mixed with sands from the Aftonian formation
that it has the texture of a sandy loam to loamy sand. The subsoil
in these localities contains a smaller proportion of clay and more sand
than the typical. In a few spots the subsoil has a decidedly reddish
shade which is due to the color of the original material and not to
oxidation. Locally the gravel and small bowlders are very thickly
scattered throughout the subsoil. All these variations are so small
and scattered thatit wasimpracticable to show them on the soil map.

The Shelby loam is not extensive in Pawnee County. It occurs
in scattered patches chiefly along the valley slopes in the northern
two-thirds of the area. One of the largest areas lies east and north
of Steinauer. Smaller areas lie along the western county line and
on the slopes bordering the North Fork of the Nemaha River, Turkey
Creek, Balls Branch, West Branch, and Johnson Creek. The type usu-
ally occurs upon steep slopes of drainage ways between the Carrington
loam and silt loam on the higher land and the Wabash silt loam on the
bottom land, though it also occupies a few low knolls and sharp crests
of hills. The material has been derived from the Kansan drift proper,
consequently it has a coarser texture than the soils derived from the
highly decomposed, weathered phase of the Kansan drift. The
larger content of bowlders and pebbles throughout the soil and sub-
soll distinguish it from the Carrington loam.

Drainage is everywhere thorough and in many places excessive,
and erosion is a serious factor on the steeper slopes. The type is
not so drought-resistant as the Carrington loam or silt loam. ~The
subsoil, however, retains moisture remarkably well on account of its
high clay content, and crops suffer only inseasons of prolonged drought.

Owing to its small area and unfavorable topography, the Shelby
loam is not used extensively as a farming soil. Only about 40 per
cent is under cultivation and the remainder is used for pasture
and hay land. Corn, oats, wheat, and alfalfa are the chief crops on
the cultivated areas. Corn occupies the largest acreage; it yields
from 20 to 35 bushels per acre in average years, and on well-managed
fields 50 bushels are commonly obtained. Oats yields 25 to 40 bushels,
with an average of about 30 bushels per acre. The average vield of
wheat is about 18 bushels; alfalfa produces 2 to 3 tons of hay per
season and is usually cut three times. The wild grasses on the type
will support about 80 head of cattle per quarter section, or, when cut
for hay, will yield from one-half to three-fourths ton per acre.

Most of the corn, oats, alfalfa, and wild hay is fed to stock on the
farms where produced. A small part of the alfalfa is baled for ship-
ment to eastern markets. Wheat is the leading cash crop and is
hauled to the elevators direct from the threshing machine. Hogs are
raised on nearly every farm. They are fattened on corn and alfalfa
and shipped to the St. Joseph and Kansas City markets. Cattle
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raising is not practiced extensively, although a few winter feeding
yards are located on this type. All of the land not suited to grain
or hay production is used for pasture, and many farmers annually
ship in from 1 to 2 carloads of cattle for summer grazing.

The soil of the Shelby loam is easy to handle and can be kept in
good tilth with a minimum of labor. It can be cultivated under a
wider range of meisture conditions than either the Carrington loam
or silt loam on account of a larger sand content in the surface soil.
The chief disadvantage of this type for farming is its steeply sloping
topography and excessive drainage.

No definite crop rotation is practiced. The soil receives the greater
part of the manure produced on the farm, but the supply is usually
madequate for best results.

Land of the Shelby loam sells for $150 to $200 an acre, the improve-
ments, topography, and location with respect to markets being the
determining factors.

Considerable care is necessary to prevent gullying. The steep areas
should remain in permanent pasture or cover crops as much of the
time as possible. Corn rows should be parailel with the upEer and
lower edges of the slopes, in order to check the destructive effects of
erosion. The content of organic matter could be maintained and
increased by turning under green crops and by growing legumes such
as alfalfa or clover.,

SOGN SILT LOAM.

The Sogn silt loam consists of 6 to 10 inches of dark-brown or dark-
gray heavy silt loam, underlain by a light-gray moderately compact
silty clay loam containing a few yellowish-brown iron stains. The
surface soil varies slightly in depth and color with its topographic
position. On the more gradual slopes, where conditions have favored
the accumulation of organic matter, the material is dark brown in
color and in places extends to a depth of 10 inches. On the steeper
slopes erosion has removed the surface soil over small patches and
exposed the light-gray subsoil. Near areas of soils having a coarse
sandy or loamy texture the surface material of this type contains a
relatively large proportion of sand and in places approaches a loam
in texture. Over the most of the area of its occurrence, however, it
is & smooth heavy silt loam. Some gravel is scattered over the sur-
face of the type, but it seldom extends below the 10-inch depth.
The soil is developed only over beds of the Pennsylvanian limestone,
and exposures of the unweathered rock are usually found at some
point within the boundaries of each area of this type. In many
places the subsoil consists of partly decomposed limestone and con-
tains numerous small fragments of the parent rock, and in a few
places the limestone is encountered within the 3-foot depth. The
surface soil often gives a slight lime reaction and the subsoil is com-
posed largely of lime.

In a few small areas lying within the borders of this type the sub-
soil material appears to consist largely of a gray shale which is not

et completely decomposed and disintegrated, as it still retains its
aminated structure. In such areas no lime reaction is obtained
within the 3-foot section.

The type occurs in a few isolated areas chiefly along Lores Branch
and Nigger Branch in the southeastern part of the county. The
bodies occupy gradual to steep slopes, and erosion is & serious factor

76391°—25——86
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over most of the type. The soil is of residual origin, having been
derived through the weathering of the underlying limestone and
shales of Pennsylvanian age. Vigash from the higher lying drift soils
has in places considerably modified the surface of the type.

Owing to its small extent and unfavorable topography the type is
not used for crop production, but is all devoted to pasture. The
native grasses consist of big bluestem, little bluestem, grama grass,
buffalo grass, and some bunch grass. The grasses on each 2 or 3
acres of this type will supﬁort a horse or cow during the summer
grazing season. The type has a general tendency to lower the value
of the farms on which 1t occurs.

The Sogn silt loam is well adapted to the production of alfalfa on
account of its high lime content, and the growing of this crop would
not only greatly increase the producing capacity of the soil but
would also tend to check erosion.

The table below gives the results of mechanical analyses of samples
of the soil and subsoil of the type:

Mechanical analyses of Sogn silt loam.

Fine Coarse | Medium | Fine. |Veryfine Silt.

Number. Description. gravel. sand. sand. sand. sand.

Clay.

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
0.4 4.8 11.7 10.6 45.6 22.0

373516....] Soil,0to 10inches. .. 4.9
373517....} Subsoil, 10 to 36
inches............ .6 5.0 4.2 11.4 3.4 33.1 42.3

WAUKESHA SILT LOAM.

The surface soil of the Waukesha silt loam is a brown to dark-brown
siltloam 10 to 15 inches deep. It is high in organic matter and has
a smooth velvety feel. The subsoil is a brown compact silty clay
loam to silty clay to a depth of about 28 inches, where it gradually
becomes lighter in both color and texture, and below an average
depth of 32 inches is a yellowish-gray or gray friable silt loam. The
lower subsoil locally contains light-gray mottlings and reddish iron
stains. Scattering lime concretions are present here and there in the
last 6 inches of the subsoil and become rather numerous in the sub-
stratum.

On the marginal areas adjoining the upland the surface soil is 18
to 20 inches thick in places owing to the addition of material washed
from the higher lying types. Ina few places where the type is adja-
cent to bodies of Shelby or Carrington loam the surface material con-
tains considerable sand and ranges in texture from loam to very fine
sandy loam, but these variations were not of sufficient size to war-
rant mapping.

The VSaukesha silt loam has a total area in Pawnee County of less
than 3 square miles. It occupies scattering small patches on terraces
in the southern and southeastern parts of the county, mainly along
Turkey Creek, Johnson Creek, West Branch, and Lores Branch. The
type is derived from material carried down and deposited by the
streams when they were flowing at a higher level than at present.

The topography of the terracesis flat, sloping gently down the val-
ley and toward thestream. The surface lies from 10 to 15 feet above
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the first bottoms. The transition to the flood plains is marked by a
rather steep slope, while the grade to the uplands is gradual. All
of the type has thorough though not excessive drainage.

Owing to its small extent the Waukesha silt loam 1s of little agri-
culturalimportance in this county. Itis, however, one of the strong-
est and most fertile soils of the region, and in other counties where it
is more extensive it is a very valuable general farming soil. Prac-
tically all of the type is under cultivation, and all crops common to
the region are successfully grown. Corn leads in acreage, followed
by oats, wheat, and alfalfa. The average yield of corn is about 35
bushels per acre, oats 35 bushels, wheat 25 bushels, and alfalfa 3 to
3% tons from three cuttings. Occasionally a fourth crop of alfalfa is
obtained.

The methods followed in handling the soil are about the same as
on the better upland types, except that manure is seldom applied to
the land. The soil needs little fertilizer of any kind as it annually
receives a thin veneer of surface wash from the higher levels. The
type withstands prolonged drought better than any of the upland
soﬁs, chiefly on account of its more favorable situation with respect
to the underlying water table.

No farm in this county is located entirely on the Waukesha silt
loam, and for this reason it is difficult to obtain land values for the
type. In other counties it sells for $250 to $300 an acre.

WABASH VERY FINE SANDY LOAM.

The surface soil of the Wabash very fine sandy loam is a dark-brown
to dark grayish brown, loose and friable very fine sandy loam, rich
in organic matter, with an average depth of about 8 mches. The
subsoil is a moderately compact, heavy silt loam which contains a
small proportion of very fine sand and has a granular structure. It
differs little in color from the surface soil, except that faint brown
mottlings usually occur below 24 inches. A few lime concretions are
ericountered in the lower subsoil and are abundant in the substratum.
The change from soil to subsoil is very gradual in all characteristics.

In a few places the surface soil approaches a silt loam in texture.
These spots, however, are of such small extent that they can not be
satisfactorily shown on a map of the scale used in the survey and are
therefore included with the very fine sandy loam.

The Wabash very fine sandy loam is of small extent in Pawnee
County, its total area being about 5 square miles. It occurs as nar-
row elongated bodies, varying in width from a few rods to about one-
half mile along stream channels. The largest development is along
Balls Branch, north and west of Violet. A smaller body lies southeast
of Steinauer along Turkey Creek. The type occupies flat bottoms or
flood plains. It is composed of sediments carried down and deposited
along the stream channels during periods of high water.

The surface is generally flat with a gentle slope down the valley.
It lies from 3 to 4 feet above the normal flow of the streams. Drain-
age is good, except during periods of high rainfall, when most of the
type is subject to inundation. The water does not stand on the sur-
face longer than a few hours and seldom injures growing crops.
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The Wabash very fine sandy loam is one of the strongest and most
fertile soils of the region and compares very favorably with the Wabash
silt loam for general farming. About half of it is under cultivation
and the rest is used for pasture and wood lots. The native vegetation
consists of a luxuriant growth of prairie grasses, with marginal strips
of timber along the stream channels. The tree growth is oak, elm,
ash, boxelder, cottonwood, hackberry, and scattering trees of bass-
wood, hickory, and walnut. Corn, oats, wheat, and ulfalfa are the
principal crops on the cultivated areas, but small patches of timothy,
clover, potatoes, and garden vegetables are grown on many farms.
The yief)ds of all crops compare favorably with those obtained on the
Wabash silt loam. The soil is handled in the same manner as the
better upland types. Barnyard manure is seldom applied to the
land, as the surface wash from the adjoining uplands tends to
maintain its high fertility.

No farm is located entirely on the Wabash very fine sandy loam
and consequently it is difficult to determine land values. The land
sells for $200 to $275 an acre, depending upon improvements. On
farms where it occurs it has a tendency to increase the general value
of the land.

WABASH SILT LOAM.

The surface soil of the Wabash silt loam is a dark-brown to black,
friable silt loam, 10 to 18 inches deep. It is rich in organic matter,
as the colorindicates. The subseil is a black silty clay loam of more
compact structure than the surface soil. When wet the subsoil is
rather plastic and sticky, though the plasticity is not a marked char-
acteristic, and when dry it breaks down into granules. Faint brown
mottlings are encountered locally below 30 inches. In poorly drained
areas light-gray mottlings are common in the lower part of the sub-
soil. Ditches on this type show that between the depths of 4 and 5
feet the substratum passes into a light-gray silt loam streaked and
blotched withreddish iron stains, and containing some lime concretions.

In the narrower stream valleys, and in a few places on the wider
bottoms, the soil section shows little or no change in color or texture
to a depth of 3 feet or more, except that below 24 inches the material
becomes slightly more compact. The soil in these localities consists
of a smooth dark-brown silt loam underlain by a dark-brown more
com};])act silt loam.

The type is the most extensive alluvial soil in the county and is
next to the Carrington typesin total area. It occurs in long narrow
strips occupying the first bottoms or flood plains of the larger streams.
One of the largest developments is along the North Fork of the
Nemaha River in the northeastern part of the county. Typical bod-
ies lie along the South Fork of the Nemaha River and along Turkey,
Johnson, Plum, Mission, and Wolf Creeks. The areas vary in width
from a few rods to about 1 mile, the widest developments being along
the larger streams. The soil material consists of sediments carried
down by the streams from adjoining uplands and from more distant
regions to the north and west and deposited along the channels.

The surface of the type lies from 4 to 6 feet above the normal flow
of thestreams. Itisgenerally flat with only slight topographic relief
where old cut-offs occur. Originally the drainage of this type was
poor, especially along the North Fork of the Nemaha River, but by
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clearing and straightening the channels the conditions have been much
improved. Most of the type even at present is subject to overflow
for short periods in the spring, and in a few places the soil is too wet
for crop production.

The Wabash silt loam is an important farming soil. It is very
strong and fertile and withstands drought better than any other type
in the county. About 85 per cent of it is under cultivation, and tﬁe
remainder, including the poorly drained areas, is in pasture land and
wood lots. Originally the greater part of the type was covered with
a luxuriant growth of prairie grasses, with narrow strips of timber
along the stream channels. Much of the timber still remains, though
large quantities have been cut for fuel and building purposes. The
Eresent tree §rowth consists of oak, elm, ash, cottonwood, hackberry,

oxelder, and occasional trees of basswood and walnut. Corn, oats,
wheat, and alfalfa are the leading cultivated crops. The livestock
industry is as well developed on this type as on any other soil in the
county. It consists largely of hog raising and the winter fattening
of steers. Many feeding yards are located on the Wabash silt loam
on account of the convenient water supply and the protection afforded
stock during severe weather.

The type 1s considered the best land in the county, and crop yields
are usually 10 to 30 per cent higher than on the upland soils. Corn
is the dominant crop. It yields from 40 to 50 bushels per acre in
average years, and on well-managed fields 70 to 80 bushels are often
obtained. The average yield of wheat ranges from 25 to 30 bushels.
During wet seasons wheat sometimes lodges and the yield is materi-
ally reduced. Kherson oats, a short, stiff-stemmed variety, do well
on this type, yielding 35 to 50 bushels per acre, The long-strawed
oats are likely to lodge. During seasons of excessive rainfall both
oats and wheat are sometimes injured by rust. Alfalfa does well on
all but the more poorly drained parts of the type, and during normal
years three orfour cuttings are obtained with a total yield of 4 to 5
tons per acre. 'The legume makes a more luxuriant growth on this
type than on any other soil in the county. The native grasses on
each acre of the soil will support a cow or horse during the summer
grazing season, or when cut for hay will yield from 1 ton to 1 tons.
Timothy and clover do well in wet seasons, yielding from 13 to 3 tons
of hay per acre. Potatoes and other garden vegetables are planted
in sufficient quantities for home use.

Crop rotation is given little attention. The soil is easy to handle
and can be cultivated under a rather wide range of moisture condi-
tions. Clods are formed if plowed when wet, but the lumps are easil
reduced. Manure is not used so much as on the upland soils, as witﬂ
proper management it is not needed. The addition of silt washed
down from the adjoining uplands tends to maintain the soil in a pro-
ductive condition.

The price of land of the Wabash silt loam type ranges from $200 to
$300 an acre, depending upon its drainage, {ocation, and improve-
ments.

ROUGH STONY LAND.
Rough stony land includes slopes that are too steep and rocky

for cultivation. The soil is very shallow, seldom being deeper than
6 or 8 inches, and over considerable areas the bedrock is exposed.
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The thin veneer of soil consists of dark-gray to black silt loam under-
lain by rotten limestones and shales of the Pennsylvanian formation.
These decomposed rocks are generally of a light color, ranging from
gray to almost white, but in a few places they have a decigedly red-
dish tint. Locally the soil contains considerable sand and carries
numerous bowlders and much gravel scattered over the surface.
Exposures of the bedrock are represented on the soil map by rock-
outcrop symbols.

The material comprising the Rough stony land has been derived
largely from the underlying bedrock. The downward creep and wash
of the coarser materials from the higher lying glacial drift sheets
have also contributed to its formation.

The Rough stony land occurs chiefly as long narrow areas along
the deeper valleys throughout the east-central and southern parts of
the county. Thelargest areas lie along the North Fork of the Nemaha
River southeast of Table Rock. Smaller areas lie along West Branch,
Johnson Creek, and Lores Branch in the southern part.

The topography is extremely rough and broken and is marked by
an intricate drainage system. Immediately bordering the bottom
lands the slopes are often precipitous. The areas mapped include
i‘ock ]lolugs along streams and occasional low knobs in the higher

ing land.
yAgfairly good stand of prairie grasses is supported where the soil
material has not been entirely removed. Along the bluffs bordering
the first bottoms scrub bur oak with scattering trees of ash and elm
constitute the chief vegetation.

The land is used almost exclusively for grazing. A few farmers
have established quarries in the Pennsylvanian limestone, from which
they derive a large part of their building material. Rough stony
land seldom changes hands, but would probably sell for $20 to $40
an acre, depending upon its value as grazing land.

SUMMARY.

Pawnee County is located in scutheastern Nebraska, about 40
miles southeast of Lincoln. It is rectangular in outline and com-
prises an area of 431 square miles, or 275,840 acres.

From a physiographic standpoint the land included within the
county is essentially a plain sloping gradually toward the southeast.
It includes areas of almost flat to rolling upland, large areas of eroded,
rolling to hilly slope land, and narrow strips of flat alluvial land.

The average elevation of the upland is about 1,300 feet above sea
level, that 0? the eroded slope land probably 1,200 feet, and the al-
luvial land 800 to 1,050 feet.

Drainage as a whole is thorough though not excessive. Small parts
of the river flood plains have inadequate drainage, and local patches
of the slope lands are excessively drained because of the steep grades.

The boundaries of Pawnee County were defined by an act of the
first Territorial legislature in 1855. The first settlers were from Ohio
and located along the South Fork of the Nemaha River. Later set-
tlers came from %ndiana, Missouri, and Illinois and spread over the
entire county.
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According to the 1920 census the population of Pawnee County is
9,578, all of which is classed as rural. Pawnee City, the county seat
and largest town is located in the east-central part of the county.

The county has good transportation facilities. It is well supplied
with railroads, and graded wagon roads follow most section lines.
All communities enjoy the advantage of rural mail delivery and tele-

hone service. The chief markets for grain and livestock are St.
oseph and Kansas City. A large part of the dairy products is
shipﬁ)ed to Lincoln.

The climate of Pawnee County is well suited to grain farming and
stock raising. The mean annual temperature is 51.9° F. and the
mean precipitation is 32.21 inches.

The agriculture consists mainly of grain farming and stock raising.
Corn is the leading crop, followed by wheat, oats, alfalfa, wild hay,
and clover and timothy. Potatoes and garden vegetables are grown
for home use. Apples, pears, peaches, and cherries are produced on
many farms, though the supply of fruits is inadequate. The raising
of hogs and beef cattle comprise the chief livestock industries. The
animals are fattened on corn and alfalfa and shipped to outside
markets.

Systematic crop rotation is not practiced; although several indefi-
nite systems, subject to numerous variations, have been worked out.
Green crops are seldom turned under, and no commercial fertilizer is
used. Barnyard manure is applied to the land when available.

As arule the farms are Weﬁ improved, and modern labor-saving
machinery is in general use. Farm labor is difficult to obtain.

Excluding Rough stony land 11 soil types, representing 7 soil series,
are mapped in Pawnee County. They are classed in four groups:
Soils derived from loess or the silty upland material, soils %erived
from glacial drift, residual or partly residual soils, and alluvial soils.

The Grundy silt loam is of small extent in this county. Itisone of
the strongest upland types of the region and it is well adapted to all
crops common to the region, but corn, wheat, oats, and alfalfa do
exceptionally well. The type is derived from silty loessial material
of glacial age.

he Carrington silt loam is the most extensive soil type in the
county. It is a strong, fertile soil, has good drainage, and is well
adapted to all crops common to the region. The soil has been
derived from the weathered phase of the Kansan drift sheet. The
Carrington loam is nearly as extensive as the silt loam. It is slightly
more mellow and not quite so productive.

The Pawnee silt loam is rather extensive and is well adapted to
general farming. The type occurs chiefly in the southern one-third
of the county, in the region underlain by the Pennsylvanian limestone.
It has a gently undulating to rolling topography and good drainage.
The Pawnee loam and silty clay loam are inextensive. These soils
have been derived largely from the weathered phase of the Kansan
drift sheet, although the underlying limestone has undoubtedly modi-
fied their character to some extent.

The Shelby loam is of small extent in Pawnee County. It has
been derived from the Kansan drift proper and contains considerable
quantities of sand, gravel, and small bowlders in the subsoil. The
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type occupies steep slopes and drainage is in many places excessive.
Only about 20 per cent of it is under cultivation, the rest being used
as pasture and hay land.

‘he Sogn silt loam is of little agricultural importance in Pawnee
County, on account of its small extent and unfavorable topography.
It represents residual material from the underlying limestone bedrock
of the region.

The Waukesha silt loam is the only terrace or bench-land soil in
this county. It is of small extent and for this reason is of little
agricultural importance. The type is very strong and fertile, how-
ever, and where it occurs in large bodies it is classed as one of the
best farming soils.

The Wabash silt loam occupies the first bottoms or flood plains
along the rivers and larger creeks. As a rule it is well drained, con-
sidering its low position, and about 85 per cent of it is under cultiva-
tion. The type is probably the strongest soil of the county and
withstands continued cropping without fertilization remarkably well.
Surface wash from the adjoining uplands tends to maintain its fertil-
ity. The Wabash very fine sandy loam compares favorably with
the silt loam in value,xgut occupies a small total area.

Rough stony land includes areas of badly dissected topography
where erosion has removed much of the soil material and in places
exposed the underlying bedrock of the Pennsylvanian limestones.
The areas of Rough stony land are used chiefly for pasture.
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