SOIL SURVEY OF MADISON COUNTY, NEBRASKA.

By F. A. HAYES, In Charge, and L. S. PAINE, of the U. 8. Department of Agri-
culture, and D. L. GROSS and O. M. KRUEGER, of the Nebraska Soil Survey.

DESCRIPTION OF THE AREA,

Madison County is situated in the northeastern part of Nebraska,
about 90 miles northwest of Omaha and 60 miles southwest of Sioux
City. The county is almost a square in outline, each boundary being
24 miles long. It comprises an area of 576 square miles, or 368,640
acres, by planimeter measurement.

The county lies within the loess region of the Great Plains prov-
ince. 'The original surface, however, has been considerably modified
by erosion, so that only part of it remains
to mark the level of the former loess man-
tle. The county has a rolling to sharply
rolling topography, except on the broad
flat terraces and flood plains along the
Elkhorn and North Fork of FElkhorn |~ 1
River and the narrow alluvial lands along
the larger creeks. For convenience in ref-
erence the county may be described as
c}onsisting olf1 iclwo topi)grapfhic dg*isions, Fie. 7—Sketch map showing
the broad, shallow valley of the Elkhorn location of ~the ~Madison
River, which includes m%st of the north- County avea, Nebraska.
eastern half of the county, and the higher lying eroded loess plains,
comprising the southwestern half,

The Elkhorn Valley, including the valley of the North Fork of
Elkhorn River, extends in a southeasterly direction across the north-
eastern half of the county, and is composed largely of first bottoms
or flood plains, terraces or second bottoms, and long gradual valley
slopes.

The first bottoms, which are subject to frequent inundation, for they
lie but slightly above the flood stage of the streams, comprise the
greater part of the alluvial lands. They occur as continuous strips
along the Elkhorn River and the North Fork and along the larger
tributaries to these streams. They vary in width from 2 to about 4
miles and lie from 5 to 15 feet above the normal stream level and
from 4 to 10 feet below the terrace lands. The surface is flat, modi-
fied in places by slight depressions and overflow channels. There is
usually a gentle slope down the valley and toward the streams.

The terraces or second bottoms of the Elkhorn Valley are not as
extensive as the bottom lands. They usually occur as independent
bodies and strips between the first bottoms and the valley slopes, but
in places they occur immediately bordering the stream channels.
Most of the terrace land is on the south side of the Elkhorn River.
The topography varies from gently undulating to almost flat and is
further modified in places by numerous shallow depressions. The
surface of the terraces grades slightly down the valley and toward
the streams. The slope is usually very gradual and in many places
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almost imperceptible. Locally the terraces grade into colluvial
areas bordering the first bottoms.

The valley slopes comprise by far the greater part of the Elkhorn
Valley. They consist of long, gradual, gently rolling to steeply roll-
ing slopes extending from the alluvial lands to the eroded loess plain
on the south and to the uplands beyond the northern county
boundary on the north. The more steeply rolling lands lie north of
the river and comprise two small areas of silty loess material which
lends itself readily to the formation of a deeply gullied and rough
topography. '

South of the Elkhorn Valley lies the eroded loess plain division.
This occupies the highest position in the county. It represents a
remnant of the original loess plain, which has been so modified by
erosion that only the hill crests and broader divides remain to mark
the level of the former loess mantle. The surface varies from almost
flat to hilly, and is broken in places by narrow strips of alluvial land
along the larger creeks and drainage ways. The flatter areas occupy
the crests of the broader divides where erosion channels have not be-
come established. The slopes to the larger streams are usually
gradual, and the valleys are broad and shallow. In a few places,
however, the slopes are steep and consist of a succession of narrow
shelves formed by small landslides and known as “cat steps.” The
heads of secondary drainage channels are usually narrow and in
places steep sided, but the channels become broader in their lower
courses. The flood plains bordering the larger creeks are flat.  The
lie from 6 to 15 feet above the stream level and about 100 feet below
the adjoining upland.

The elevation of the aliuvial land in the vicinity of Norfolk, in the
northeastern part of the county, is about 1,520 feet above sea level,
and in the vicinity of Tilden, about 1,675 feet. According to the
Nebraska Geological Survey the elevation of Norfolk is 1,525 feet,
Battle Creek 1,581 feet, Meadow Grove 1,637 feet, Tilden 1,679 feet,
Warnerville 1,602 feet, Madison 1,581 feet, and Newman Grove, 1,756
feet. It is estimated that the eroded loess plain lies about 120 to 160
feet above the first bottoms on the average. The total range in
elevation in the county is probably not over 250 feet. There is a
general slope toward the east. )

The drainage of the county is effected through the Elkhorn River
and its tributaries, and through the drainage systems of Shell and
Union Creeks. The Flkhorn River is the largest stream in the
county. This stream with its tributaries drains the northern half
and most of the western part of the county. The channel varies in
width from 38 to 10 rods, is extremely shallow, and subject to shift-
ing during flood stages of the river, which occur in most years, caus-
ing considerable damage to crops and other property. The largest
tributary is the North Fork of Elkhorn River. It has an average
width of about 2 rods and varies in depth from 8 to 5 feet. The
channel is very meandering, and the river sometimes overflows, caus-
ing serious damage. The only permanent tributary on the south
side of the Elkhorn River is Battle Creek, which drains most of the
western and central parts of the county. The extreme southwestern
part of the area is drained by Sheli Creek, and the southern, east-
central, and southeastern parts by Union Creek.
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The rivers, creeks, and intermittent drainage ways afford ample
drainage for most of the county. All parts of the eroded loess plain
are reached by drainage except the flat areas of Marshall silt loam.
As a rule the divides are narrow and stream branches numerous, but
in some places the relief is not so pronounced, the surface being
more gently undulating. In a few places on the southern slope of
the Eikhorn Valley in the eastern part of the county drainage chan-
nels are not well established and water stands on the flatter areas for
a considerable time after rains. The most imperfectly drained areas
in the county are the first bottoms. Very frequently the smaller
channels of the upland streams become filled with sediment where
they issue into the bottoms, and the water collects in depressions or
spreads over the lowlands before it evaporates. The larger creeks
are deeply intrenched in their flood plains and overflow only during
abnormal seasons.

The first settlement in Madison County was a colony of Germans,
who located in 1857 near the present site of Norfolk. ILater settle-
ment came from Missouri. The county was organized in 1867. Nor-
folk was incorporated in 1881. White persons of native birth con-
stitute 87.7 per cent of the total population. The census of 1920
-shows Madison County with a population of 22,511, of which 61.6
per cent ig classed as rural. The rural population, which includes
towns of less than 2,500 inhabitants, averages about 24 persons to
the square mile and is fairly evenly distributed, although it is
densest in the vicinity of the towns and upon the eroded loess plains.

Norfolk is situated in the northeastern part of the county and has
a population of 8,634. The city is an important railroad, manufac-
turing, and commercial center and is the chief distributing point for
farm implements and supplies. Madison, the county seat, with a
population of 1,735, is located in the southeastern part of the area.
Newman Grove, with 1,260 inhabitants, is a local fradmg center in
the extreme southwestern part of the county. Battle Creek has 743
inhabitants, Meadow Grove 449, and Tilden 1,101. These towns fur-
nish local markets for the central and northwestern parts of the
county.

The northern, eastern, and southern parts of Madison County have
good transportation facilities. A branch line of the Union Pacific
from Columbus to Norfolk extends nearly across the eastern part of
the county. Madison, Norfolk, Enocla, and Warnerville are on this
line. A line of the Chicago, St. Paul, Minneapolis & Omahs Rail-
way between Sioux City and Norfolk enters the northeastern corner
of the county. The main line of the Chicago & Northwestern Rail-
way between Omaha and Chadron crosses the northern part. Nor-
folk, Battle Creek, Meadow Grove, and Tilden are on this line, One
branch of the Chicago & Northwestern extends northwest from
Norfolle to Winner, S5, Dak., and another branch extending from
Seribner to Oakdale loops into the southwestern part of the county,
passing through Newman Grove.

Madison County has a number of good reads. These follow land
lines regardless of topography, except in places along the Klkhorn
River where bridges have not been constructed. The more impor-
tant roads are well graded and are dragged after each rain. ILattle
attention is given to the upkeep of secondary roads. There are many
substantial bridges and culverts on the main roads between towns,
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but the stream crossings on the secondary roads are often in poor
condition. The building of concrete culverts is receiving increased
attention.

The markets for most of the surplus agricultural products of the
county are Omaha and Sioux City. The surplus wheat and corn is
usually hauled to local elevators, where it is either sold or stored
until the market is satisfactory. Norfolk furnishes a local market
for much of the poultry and dairy products.

CLIMATE.

The climate of Madison County is typical of eastern Nebraska and
is well suited to grain farming and stock raising. The long, warm
summers are especially favorable for corn, and though the winter
temperature is sometimes low, crops seldom suffer winter killing,
owing to the protection of snow.

The table below, compiled from the records of the Weather Bureau
station at Norfolk, covering a period of 35 years, gives the normal
monthly, seasonal, and annual temperature and precipitation for the
county:

Normal monthly, seasonal, and annual temperature and precipitation at Norfolk.

(Elevation, 1,532 feet.)

Temperature. Precipitation.
Month Totalt Total

onth. Absotute | Absolute amount | amount

Mean. | maxi- | mini- | Mean. f((i)r.tl}e for the

mum. mum. riest wettest

year year
(1894). (1905).
°F. °F. °F. Inches. | Imches. | Inches.
DT £ 18] 23.8 72 —29 0.83 1.00 T.

January-.... - e R 19.0 64 —39 .47 .20 0.94
February 21.3 72 —35 .87 T. .72
Winter ... 21.4 72 -39 2,17 1.20 1.66
March 33.8 92 —15 1.03 .49 .88
April... 48.0 102 10 2.71 2.59 3.83
aYe--- 59.4 101 21 4.06 1.30 9.88
47.1 102 —15 7.80 4.38 14. 59
JUNe. el 68.6 103 35 4,60 2.74 4,43
July.... - 741 108 42 3.89 1.82 4,31
ANgUSt . e il 72.3 106 37 3.60 1.68 3.28
Summer. . ... 7.7 108 35 12.09 6.24 12.02
September 63.4 106 20 2.89 .49 6,14
October. .. 50.6 92 8 1.57 1.49 .82
November. 35.5 83 —12 .86 T. 2.45
Fall. .o 49.8 106 —12 5.32 1.98 9.41
D 47.5 108 -39 27.38 13.80 37.68

The mean annual temperature is 47.5° F. January is the coldest
month, with a mean of 19° I.; July is the warmest, with a mean of
74.1° F., but the mean for August is only 1.8° lower. There is a
range in temperature of 55.1° F. between the means of the coldest
and warmest months, The lowest temperature recorded is —39° F.
in January, and the highest is 108° F, in July.
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The average date of the last killing frost in the spring is May 7,
and that of the first in the fall October 8. This gives an average
growing season of 148 days, which is ample for the maturing of ordi-
nary farm crops. In 20 years, 1895 to 1914, there were four seasons
in which the last killing frost in the spring was 10 days or more
later than the average and five seasons in which the earliest in the
fall was 10 or more days earlier. The date of the latest recorded
killing frost is May 27, and of the earliest, September 12.

The mean annual precipitation is 27.38 inches, of which 12.09
inches or about 44 per cent falls during the principal part of the
growing season, June, July, and August. The total precipitation in
the driest year on record (1894) was 13.8 inches, and in the wettest
year (1905), 37.68 inches. The driest months are November, Decem-
ber, January, and February, the mean annual precipitation of each
being less than an inch.

In the summer the precipitation usually occurs as heavy thunder-
showers, but torrential rains are rare. Severe droughts are almost
unknown during May and June, but in the latter part of July
and during August the rainfall varies considerably, and short dry
spells may occur. However, crops seldom suffer severely for lack
of moisture when proper cultural methods are followed, as most of the
soils have a high water-retaining capacity. Serious droughts are
practically unknown. The amount of snowfall varies annually
from a few inches to several feet.

From October 1 to April 1 the prevailing wind is from the north-
west, and from April 1 to October 1 it is from a southerly direction.
Strong winds are common, but tornadoes are rare.

AGRICULTURE.

The land included in Madison County originally supported a lux-
uriant growth of prairie grasses, with marginal strips of forest
along the larger streams. The early settlers located along the streams,
where there was an abundance of fuel. The first small tracts were
broken about 1858 and planted to corn and wheat, which, with dairy
products, game, and pork, formed the chief foods. Small quantities
of potatoes and other vegetables, buckwheat, rye, oats, and barley
were raised on a few claims to supply the home needs. As there
were neither local markets nor transportation facilities, the early
~ development of agriculture was slow. The construction of railroads
gave the first marked impetus to the development of farming.

The census reports give the value per farm of all farm property,
including land, buildings, implements, and domestic animals, as
$2,029 in 1880, $4,665 in 1890, $6,617 in 1900, $17,088 in 1910, and
$39,030 in 1920. Between 1880 and 1910 the number of farms in
the county increased from 776 to 1,777. According to the census
of 1920, there are 1,647 farms in the county, with an average size
of 196.3 acres. The percentage of the county in farms was 37.9 in
1880, 81.2 in 1890, 77.6 in 1900, 88.3 in 1910, and 87.7 in 1920. The
percentage of farms operated by owners was 98.8 in 1880, 72.02 in
1890, 622 in 1900, 55.2 in 1910, and 54.1 in 1920. These figures
indicate that more farms are being rented each year.

The table following, compiled from the reports of the Federal
census, gives the acreage and production of the principal crops of
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the county in 1879, 1889, 1899, 1909, and 1919, and shows the general
trend of agriculture:

Acreage and production of principal crops im 1875, 1889, 1899, 1909, and 1919.

1879 1889 } 1899 1909 1919

Cro Produc- . | Produc- . Produc- Produc- Produe-

v Area. | Tiion, | Area tion. Area. tion. Area. tion. Area tion.
Acres.| Bushels.| Acres. | Bushels. | Acres. | Bushels. | Acres. | Bushels. | Acres. | Bushels,
Corn......... 18,300 | 646,105 | 77,767 12,892,450 (110,222 13,449,970 |119,076 4,219,304 104,670 |3,130,328
Qats......... 5,514 | 158,540 | 26,802 | 762,113 | 44,740 11,425,870 | 61,335 |1,208,883 | 56,980 |1, 566,055
Wheat....._. 14,768 | 111,332 9,831 | 124,486 | 42,313 | "517,500 | 9,746 | 174,473 | 11,604 | 120,053
Ry€ucueaenann 768 | 7,609 398 5,197 | 1,976 | 24,570 | 1,330 | 13,204 { 4,944 | 42,516
Barley....... 376 5,603 864 14,605 | 1,181 26,760 927 22,830 | 1,502 32,691
Flaxseed.. ... ...l ... 699 4,955 1. ..ol 33 LE 2 D
Potatoes.....|....... 33,843 | 1,037 93,508 | 1,008 : 107,968 | 1,074 92,729 815 47,990
Hay and for- Tons. Tons. Tons. Tons. Tons.
BZ0eeennnnn 8,642 | 14,002 | 42,864 | 58,224 | 35,197 | 48,874 | 42,853 | 68,452 | 39,195 | 67,317

The present agriculture consists of the production of grain, hay,
and live stock. Corn, oats, alfalfa, wild hay, wheat, rye, mixed
clover and timothy, barley, and potatoes are the leading crops,
ranking in acreage in the order narned.

Corn is by far the most important crop, and on farms where it is
not fed to live stock it is the chief cash crop. The census of 1920
reports 104,670 acres, or nearly one-third of the land included in
farms, in corn for grain during 1919, with a production of 3,130,328
bushels. On farms operated by owners the greater part of the corn
is fed to hogs, beef and dairy cattle, and work stock. There are 46
silos in the county, and considerable corn is grown for silage. It
is a common practice to husk corn from the standing stalks and pas-
ture cattle and horses in the fields during the fall and winter. Many
farmers fence off a few acres and allow hogs to feed on the unhusked
corn. Part of the crop is cut for winter roughage. On rented farms
most of the corn is sold.

On many farms corn is grown on the same land five or six succes-
sive years. Much better yields, however, are obtained where it is
grown in rotation with small grains and a legume, either clover or
alfalfa. In recent years some attention has been given to the im-
provement of the seed corn, but in the county as a whole little interest
1s taken in seed selection. Varieties of corn recommended by the
Nebraska xperiment Station as being well adapted to this county
are Reid Yellow Dent, Nebraska White Prize, and Towa Silver Mine.
Corn is raised on nearly all the soils of the ‘county but the loessial
soils of the uplands and the better drained parts of the alluvial lands
are preferred on account of the higher yields.

Sweet corn is produced in the vicinity of Norfolk for the canning
factory located at that place. This crop does best on the Wabash
and Waukesha silt loams, though some is grown on the upland soils.
The yields range from 1% to about 5 tons per acre. The ears are
usually snapped when in the dough stage and delivered to the factory
by the farmer. The stalks furnish early fall feed and also make
good silage. The waste from the factory 1s used as part of the ration
in fattening cattle and hogs.

The oat crop ranks second in acreage. The census reports 56,980
acres in oats in 1919, with a production of 1,566,955 bushels. The
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average yield was 27 bushels per acre. This yield is often greatly
exceeded, and yields as high as 90 bushels have been obtained. Kher-
son and Green Russian are the leading varieties. The Kherson has
a short, stiff stem and is well adapted to the bottom soils where
crops are likely to lodge. Very little effort is made to control smut,
although the disease often lowers crop yields during wet seasons.
Oats are usually cut with a binder and either threshed from the shock
or stacks. The grain is used mainly as feed for horses and other
stock, though some is sold. The straw is used for roughage, the stock
being allowed to feed around the stacks. A little straw is baled and
shipped. Seed is frequently obtained from other sections. The crop
1s grown on most of the soils of the county, but does best on the
heavier soils. It is not well adapted to the sandy soils on account of
the danger of the soil blowing and exposing the roots.

Wheat is not as important in the crop system as it was 20 years ago.
According to the census, 11,604 acres were in wheat in 1919. The
Nebraska State Board of Agriculture reports 3,234 acres in wheat
in 1920, with a total yield of 39,117 bushels. Both winter and spring
wheat are grown, the former occupying about three times the acreage
of the latter. The average yield of winter wheat is reported as 13
bushels per acre and that of spring wheat as 8 bushels. The yield
of winter wheat fluctuates less than that of the spring varieties.
Winter wheat yields better than spring wheat, can be sown in the
fall at a time when the farm work is light, and matures before the
dry weather and hot winds occur. There is some danger of winter-
killing, but this is much less when the hardy Turkey variety is grown.
Several varieties of spring wheat are grown, but little effort is made
to keep the strains pure. Rust rarely injures winter wheat, but is
very destructive to spring wheat. Some damage is caused by smut
on both winter and spring wheat, and yields are sometimes reduced
by the Iessian fly. Wheat is usually cut with a binder, except dur-
ing exceptionally dry seasons, when the stems are too short for
binding and the grain is headed. The crop is shocked or stacked for
threshing. Most of the grain is sold direct from the threshing ma-
chine, though there is a tendency in some sections of the county to
store it until the market is satisfactory. The straw is usually left
in the field, and stock ig allowed to feed upon the stack.

Rye ranks next to wheat in acreage. The census report shows
4,944 acres in rye in 1919, with a production of 42,516 bushels, and an
average vield of 12 bushels per acre. The crop is grown chiefly upon
the heavier soils, and generally for the grain, but it is also raised
to some extent for hay and pasture. It is more drought resistant
than wheat and will flourish on poorer soils. The lower selling price
of the grain, however, has tended to check increased acreage. In
cutting the crop either a binder or header is used, depending upon
the length of the stems. Rye in bundles is threshed from shocks or
from stacks, but headed rye is invariably threshed from stacks. The
greater part of the crop is shipped out of the county, but some is
fed locally to stock.

Barley was grown on 1,502 acres in 1919, and produced 32691
bushels. Emmer occupied 64 acres. These crops are usually cut
with a binder and used for feed.

Alfalfa is the most important hay crop. According to the census
it was grown on 18,643 acres in 1919 and produced 36,580 tons of

76391°—25——15
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hay. The report of the Nebraska State Board of Agriculture shows
23,342 acres in alfalfa in 1920, with a production of 70,026 tons. The
average yield is 8 tons per acre Alfalfa is usually cut three and oc-
casionally four times during the season. In general, Madison County
is well situated for the growing of alfaifa. The crop does well on
all but the sandier soils and the poorly drained botloms. It is
especially well adapted to the eroded arcas of Knox silt loam, on
account of their hwh lime content, and it is a most valuable crop
for protecting these areas from surface wash. Alfalfa not only has
a high nutritive value and preduces large yields, but is valuable in
increasing the pr oduf'twenﬁss of the soil for grain crops, particularly
corn and oats. It is equal to red clover as a seil improver, al-
though less suited to short rotations. Most of the hay is stacked
and fed to live stock on the farms, but some is baled and marketed.
Many farmers run hogs in the fields during the summer. Cattle,
Lhowever, are seidom allowed to graze on green alfalfa on account of
the danger of bloating. Alfalfa sod Usually 1s allowed to stand for a
considerable period of years.

The census repert shows 1,825 acres in timothy and clover mixed,
with a total yield of 2,605 fons in 1919. The crop is grown on bot-
tom lands and poorly drained areas of the terrace soils. It will with-
stand considerable excess moisture and for this reason is well adapted
to these areas. The first crop after seeding is almost pure clover,
the second about an equal mixture of the two, and the third almost
pure timothy. The hay is fed to stock on the farms and is pre-
ferred for work animals. Timothy alome, clover alone, and other
tame grasses are grown to some extent.

Wild hay mnk% next to alfalfa in acreage. The census reports the
production of 20,970 tons from 15423 acres in 1919, Wild hay is
cut chiefly from Tar ge areas of bottom land which ave untilled on ac-
count of deficient dramaoe and other extensive areas of Valen-
tine soils which may drift badly when the protective covering of
grasses is removed. Very little of the loessial upland remains in
wild grasses. The highest ylelds are obtained on the poorly drained
alluvial soils. The quality, however, of the upland hay is much
better; it grows less rank, is of finer texture, and has a higher feed-
ing value. The hay is stacked in the field and either baled for
market or hauled to the feed lots as needed. Most of it is used as
feed for work stock.

Potatoes are grown on many farms to supply home needs. The
census reports 815 acres in potatoes, yielding 42,987 bushels, in 1919.
The potatoes are turned to the surface with a stirring plow are
gathered by hand, and stored for use in winter.

Watermelons and muskmelons are grown in a small way on the
sandier soils of the Elkhorn Valley. They are sold mainly in Nor-
folk and the surrounding towns. A few small apple orchards occur
throughout the county. Not enough fruit is produced to supply the
local demand, and it would seem that a.pple growing could be
profitably éxtended, especially on the terrace soils. Trees usually
do not do so well upon the upland on account of the deficiency of
moisture, which is largely compensated on the terrace lands by the
nearness of the water table to the surface. Of the wild fruits, plums
and grapes are the most important. They grow chiefly along the
Elkhorn River and its North Fork.
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As a source of income the live-stock industry of Madison County
holds a prominent place. According to the census, there were 25,919
beef cattie and 8,273 dairy cattle i the county in January, 1920.
There are only a few herds of purebred beef cattle, though many
purebred bulls have been intreduced in recent years to improve the
grade stock. The quality of the beef cattle in general is very good.
Grade Hereford, Shorthorn, and Galloway form the bulk of the
herds. Some of the beef cattle are fed for market, but large num-
bers are sold as stockers and feeders. A few farmers annually ship
in cattle for winter feeding. There is an abundance of pasture land
in the county, and many farmers purchase stock for summer grazing.

Dairying is not an important industry. It is gradually being ex-
tended in conjunction with general grain farming. There are only
a few purebred dairy cattle, but the number is sufficient to serve
as a basis for the development of the dairy industry. The abundance
of alfalfa, to balance the corn ration, and the good marketing facili-
ties combine to faver the extension of dairying. From six to eight
cows are kept on the average farm. Most farmers have a cream
separator., Many farmers milk grade beef cows, while a few are
engaged in dairying exclusively., There is considerable need for
more purebred bulls of dairy breeds. At present the Holstein is the
prevailing breed in the improved herds.

Hog raising is an important branch of the live-stock industry.
The census reports 74,309 hogs in the county in January, 1920.
Nearly every farmer fattens a few hogs each year, and some arve
raised in connection with the feeding of beef cattle. There are
several pure-bred herds, and the quality of the grade stock in general
is very good. The principal breeds are Duroc-Jersey, Poland-China,
and Berkshire; the Chester White is raised to a less extent. IHog
raising has been disastrously affected at times by the prevalence of
hog cholera. Much attention is being given to the elimination of
hog cholera through vaccination and sanitation.

Sheep raising does not receive much attention, and there are only
a few flocks of sheep in the county. The census reports 5,026 sheep
in the county in January, 1920. Some farmers buy a carload or more
of sheep in the fall, fatten them on corn and pasturage, and sell them
when the prices are favorable. The favorable climatic conditions
and the abundance of nutritive feeds would seem to warrant an ex-
tension of the sheep industry. Large numbers could be fattened in
the corn fields in the fall at a minimum expenditure of feed and
sold at s good profit.

Many farmers raise their own work stock and sell a team occa-
sionally. Most of the horses are of heavy draft types, the Percheron
being the chief breed. Much improvement in horses has been made
within the last 15 years, following the introduction of purebred
stallions. Some mules are raised, but the local demand for these
animals is greater than the supply. In January, 1920, there were
10,757 horses and 973 mules in the county. _ _

Poultry is kept on practically all farms and constitutes an impor-
tant source of income. There is a good local demand for poultry
products, and the poultry industry deserves increased attention. No
specialized poultry farms occur in the county. The Leghorn, Barred
Plymouth Rock, Rhode Island Red, Orpington, and Wyandotte are
the most popular breeds of fowls. The census of 1920 reports the



210 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1920,

production of 638,906 dozen eggs and 192,366 chickens in the county
in 1919.

The adaptation of crops to certain soils has not been carefully
studied. It is recognized, however, that corn does better upon the
Marshall silt loam than upon the Knox silt loam and produces high-
est yields on the well-drained heavier soils of the terraces. The
sandy terrace soils and those of the Valentine series are well adapted
to truck crops, including watermelons and muskmelons. Small
grains do best upon the heavy upland and terrace soils. They are
not adapted to the sandier members of the Valentine series on account
of the danger of soil drifting. Alfalfa does well upon the well-
drained terrace lands and the Knox silt loam areas, but is poorly
adapted to the Valentine soils on account of their low lime content.

The importance of careful preliminary preparation of the seed
bed and the subsequent care of crops is receiving increased attention.
Most of the corn is listed, the single-row lister ordinarily being used.
A considerable part is check rowed. The listed corn is more quickly
planted and is thought to withstand drought better. The results
obtained over a period of years, however, are not so good as those
from a more thoroughly prepared seed bed. The listed corn is sub-
ject to severe washing in seasons of heavy rainfall, and on rolling
areas or slopes entire rows are sometimes washed away. On bottom
lands the plants are often covered with sediment or are drowned by
water standing in the furrow.

In preparing for small grain the more progressive farmers usually
plow the ground to an average depth of 6 inches and thoroughly
harrow or disk it. The seed is sown with a press drill. In prepar-
ing old corn or stubble land for small grain, many of the tenant
farmers plow only every second or third year, but they thoroughly
disk the ground before seeding.

Alfalfa is sown on a well-prepared seed bed in the late spring
or early fall. It is often planted with a nurse crop of wheat or
oats. '%he stand Jis usually left from 6 to 10 years. A field of
alfalfa is rarely frozen out. A stand is easily obtained, except on
the sandier soils, which require liming. Barnyard manure is very
beneficial to this crop.

Potatoes are usually planted in the plow furrow. The cuttings
are dropped by hand, about 2 feet apart in every third furrow, and
covered by the next furrow slice. The potato beetle is very in-
jurious to the crop, and it is often necessary to spray the vines with
poison in order to control the insect.

Changing crops from year to year on any field is recognized as
being good practice. Few farmers, however, have adopted sys-
tematic crop rotations. A rotation that is sometimes followed con-
sists of corn for 1 or 2 years, or rarely, 3 years, then a crop of
oats, followed by clover and timothy, and back to corn. This may
be varied by growing a crop of alfalfa or occasionally wheat and
alfalfa. The most successful farmers do not grow corn more than
2 years in succession on the same ground. Many of the tenant
farmers, however, do not change crops until yields begin to de-
cline. Alfalfa is not adapted to short rotations, as most of the
farmers prefer to keep the stand for 6 or 10 years. There is a
growing tendency to shorten the period of use of any one field for
alfalfa, and the experience of alfalfa growers indicates that to
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obtain best results alfalfa should be changed once in 5 years. This
method results in increased yields of all grain crops.

Practically no commercial fertilizer is used in Madison County.
Considerable barnyard manure is produced, but in most instances
little care is taken to preserve it. On many farms the manure is
piled outdoors without protection, and much of its fertilizing value
1s lost by leaching. The more progressive farmers haul the manure
direct from the barns to the field, applying it mainly to the corn
and oats land. On the tenant farms the land in the immediate
vicinity of the barnyard usually receives the largest part of the
manure, regardless of its needs.

With few exceptions the farm improvements are exceptionally
good. The farm buildings, especially the houses, are kept painted
and in good repair. Nearly all the farms are fenced and cross-
fenced, mostly with barbed wire, though a few farms are inclosed
with “hog-tight” woven-wire fencing. The work stock consists of
medium to heavy draft horses and mules. Several tractors are in use
on the more level parts of the county. The Nebraska State Board of
Agriculture reports 145 gas tractors and 1,574 automobiles on farms
in 1920. Modern labor-saving machinery is in general use over the
entire county, most farms being equipped with manure spreaders,
grain drills, mowers, rakes, binders, riding cultivators, and disk
harrows, and a few in addition have corn binders and hay balers.
As a rule the farm machinery is not kept under shelter,

Farm laborers are scarce. Wages® range from $50 to $75 a month,
with board and room. Day laborers receive 3 to $4 a day, and
harvest hands have been paid as high as $6 a day with board.
Corn shuckers receive 8 to 9 cents a bushel. The farm laborers are
all white. Many farmers hire help by the year, and in this way
insure against lack of labor at critical periods.

According to the 1920 census, 87.7 per cent of the county is in
farms. The farms vary considerably in size, ranging from less
than 50 acres to about 2 square miles. Most of them, however, con-
tain between 80 and 320 acres. According to the report of the
Nebraska State Board of Agriculture, 236,640 acres of the farm
land is under cultivation.

Of the total number of farms in Madison County, 54.1 per cent were
operated by owners and 44.4 per cent by tenants in 1920. The cash
system of land rental is the most common, and leases generally cover
only one year. The rent varies widely, ranging from $6 to $10 per
acre. Pasture rent is commonly paid in a lump sum, and the average
rate per acre can not be determined. On a few farms the renter is
allowed the use of the pasture land without additional charge. Under
share-rent contracts, the tenant usually furnishes all equipment,
labor, and seed, and receives from two-fifths to one-half of the crops.

Prices of farm land range from $100 to $350 an acre, with an
average of about $150 for the coupty as a whole? The lowest-
priced land includes areas of the Valentine sand, which can be used
only for grazing on account of the tendency to drift when the sod is
disturbed. The highest-priced land occurs throughout the south-
western half of the county and upon the well-drained alluvial ter-
races along the Elkhorn River and its North Fork.

1 The wages given apply to the season of 1920. . .
2 These prices prevailed in 1920 and probably represent the peak of high prices for land.
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SOILS.

The soils of Madison County have been developed under climatic
conditions intermediate between those of the north-central Missis-
sippi Valley and those of the semiarid high plains. Lacking an abun-
dant supply of moisture the surface soﬂs, although they have devel-
oped under a native vegetation of grasses, have not accumulated such
large amounts of organic matter as the black soils farther east, nor
have they been so completely leached of their carbonates within the
3-foot section. The typical surface soil, which prevails over the
greater part of the upland, as seen in the undisturbed virgin soil,
has a rather dark brown color and a loose or granular structure,
This horizon extends to & depth ranging from 6 To 15 inches. The
soil is underlain by a rather compact brown or yellowish-brown hori-
zon having a somewhat granular structure. This layer may be very
thin, or, in some areas of the heavy-subsoil phase of the Marshall
silt lo.un it may extend to a depth of more than 3 feet. The aver-
age depth to which it extends is 20 inches. It is underlain by pale-
yellow or grayish-yellow friable parent material, which contains a
high percentage of carbonates. In Madison County this group in-
cludes the soils of the Marshall series and the heavier members of
the Shelby series.

Another group of soils having a characteristic profile have, in the
county, been developed only on terrace and colluvial materials. The
surface soil is similar in color and structure te that of the Marshall
group. The upper subsoil, which extends to a depth of 20 to 30
inches, has a brown color and a rather compact Granu?ar structure.
This is underlain by a more friable yellowish- brown material, which,
unlike the Marshall at a corresponding depth, does not contain any
large amount of carbonates. These soils show evidence of having
been developed under conditions of good surface and subsoil drain-

ge, which has favored more thorough leaching and oxidation. The
soﬂs of the Waukesha and Judson series belono‘ to this group. The
’Neill series may also be classed with the well- dmmed well-oxidized
group, but the material of the lower subsoil is sandy and gravelly.

The light-colored soils classed with the Knox series may, in this
county, be considered as immature soils. Constant erosion of the
surface layer has prevented the accumulatloq of organic matter in
the soil, and the rapid removal of surface water from the slopes
has not permitted leaching of the carbonates from the subsoil as
fast as new material has been brought near the surface. The surface
soil has a brown color slightly darkened by organic matter. This is
underlain immediately by the yellowish-brown parent material, hav-
ing no compaction and containing a large percentage of carbonates.

The soils of the Valentine series have been developed from accumu-
lations of wind-blown sand that has ceased to move and has become
covered with grass. The soil material is largely quartz. The car-
bonate content even in the subsoil is too low to cause effervescence
in acid. The profile is immature, consisting of a surface soil dark-
ened by a small percentage of organic matter and a subsoil of the
unweathered parent sand.

Some soils of the county have been developed under imperfect
drainage conditions, and oxidation has been much retarded. The
su