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INTRODUCTION

The State of Wisconsin, working in cooperation with the United
States Department of Agriculture, is making a careful study
of soils and agricultural conditions throughout Wisconsin, and
is preparing soil maps and soil reports of all counties in the
state. A soil map shows the location and extent of the different
kinds of soil. Tracts of 10 acres and over are mapped, but often
areas of even smaller extent are shown. The soil map is pre-
pared by trained men, who go over a county thoroughly, and ex-
amine the soil by making a sufficient number of borings to a
depth of 36 inches to keep account of all variations. A report
is also made, to accompany and explain the map, and this is
based upon a careful study of the soils within the region sur-
veyed and upon such other features as have a direct bearing
upon the agriculture of the area.

It is the object of this survey to make an inventory of the
soils of the state, and to be of practical help to farmers by lo-
cating and describing the different soils, by determining their
physical character and chemical composition, and by offering
suggestions for their management, based upon the work of the
Soil Survey within the area, covered in the report, and upon the
results of field tests made by the Experiment Station.

Soil fertility depends upon two factors: First, upon the physi-
cal characteristics of the soil, such as water holding capacity,
workability, etc., and second, upon the chemical composition of
the material composing the soil. The chemical composition de-
pends upon the mode of origin of the soil, and the source of ma-
terial from which the soil is derived.

Water holding capacity and other physical properties of soil
all depend chiefly upon texture, which refers to the size of the
individual soil grains, or particles. A coarse sandy soil, for ex-
ample, will not retain moisture so long as a loam soil, or clay
loam, because the finer the soil grains, the greater will be the
total soil grain surface area to which moisture may adhere.
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Texture is determined in the field by rubbing the soil between
the thumb and fingers and with experience one soon becomes
expert at judging the size of soil grains. This field judgment
is verified in the laboratory by a mechanical analysis, which is
made by a simple method of separating soil grains into different
groups, of which there are seven. These are known as clay, silt,
very fine sand, fine sand, medium sand, coarse sand and fine
" gravel.

A ‘chemical analysis is also made of the soil to determine ihe
amounts of various essential plant-food elements which are pres-
ent. A ehemical analysis shows whether the soil contains a
large store of plant food or only a small quantity, and it indi-
cates which kinds of plant food will probably be needed first.
The amount of organic matter in the soil is also determined, and
tests are made to show conditions relative to soil acidity.

SOIL CLASSIFICATION

Soils are grouped according to texture into soil classes, a soil
class being made up of soils having the same texture, though dif-
fering in other respects. A fine sand, for example, may be light
colored and of alluvial origin, while another fine sand may be
dark in color and of residual origin, while a third fine sand may
have been blown into sand dunes by the wind, yet all of these
soils would belong to the same class, because the greater propor-
tion of the soil grains have the same size or texture. Thus we
may have different kinds of clays, loams, sands, etc., and the
class to which any soil will belong depends upon the size of the
individual soil grains of which it is composed, and not upon its
color, origin, topographic position, or agricultural value.

SOIL CLASSES
SoiLs CONTAINING LEsS THAN 20% SILT AND CLAY

Coarse sand.—Over 25% fine gravel and coarse sand, and less than
50% of any other grade of sand.

Sand.—Over 25% fine gravel, coarse and medium sand, and less than
50% fine sand.

Fine sand.—Over 50% fine sand, or less than 25% fine gravel, coarse
and medium sand. :

Very fine sand.—Over 50% very fine sand.

SorLs CONTAINING BETWEEN 20-509¢ OF SILT AND CLAY

Sandy loam.—Over 25% fine gravel, coarse and medium sand.

Fine sandy loam.—Over 50% fine sand, or less than 25% fine gravel,
coarse and medium sand.

Sandy clay—Less than 20% silt.
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SoiLs CONTAINING MORE THAN 50% OF SILT AND CLAY

Loam.—Less than 20% clay, and less than 50% silt.

Silt loam.—Less than 20% clay, and over 50% silt.

Clay loam.—Between 20 and 30% clay, and less than 50% silt.
Silty clay loam.—Between 20 and 30% clay, and over 50% silt.
Clay—Over 30% clay.

Soils may be grouped in another way. Where soils are closely
related through similar sources of the material from which de-
rived, mode of origin, topographic position, etc., so that the
different soils constitute merely a graduation in texture of other-
wise uniform material, such a group is called a ‘‘soil series.”’
It corresponds to the family which is made up of different in-
dividuals having the same parentage. The Miami series, for
example, includes light colored, glacial material where the soils
have been derived largely from the underlying limestone, and
the soils in the series range in texture from a clay loam to sand
and gravel with heavy types predominating. The Plainfield
series includes light colored soils in regions where no limestoie
is present, and where the material occurs at outwashed plains or
stream terraces. The soils in this series also have a wide range
in texture but sandy types predominate. The name used for a
soil series usually indicates the locality where that particular
series was first recognized and mapped by the Soil Survey.

By uniting the name of the soil class, which refers to texture,
with the name of the soil series, which refers chiefly to origin,
we get the soil type, which is the basis or unit of classifying
and mapping soils. A soil type, thus, is a soil which is uniform
throughout its entire extnt in texture, color, topographic posi-
tion, and other physical properties, and having a distinet agri-
cultural unity, that is, being adapted to the same crops, and
requiring the same treatment. It is also uniform in the source
of material from which it is derived, and the mode of origin
which, taken together, determine the chemical composition.
Since the soil type is the unit in classifying and mapping soils,
and the basis upon which experimental work should be con-
ducted, every farmer should be familiar with the soil types on
his farm, and their leading characteristies.



SOIL SURVEY OF WALWORTH COUNTY
‘ WISCONSIN

CHAPTER 1.

DESCRIPTION OF THE AREA

Location and boundaries: Walworth County is located in the
southeastern part of Wisconsin, and its southern border is the
Illinois-Wisconsin State line. Its eastern border is about 24
miles from Lake Michigan. Elkhorn, which is the county seat,

FIG. 1—SKETCH MAP SHOWING AREAS SURVEYED

is 71 miles from Madison and 56 miles from Milwaukee. The
county is bordered on the north by Jefferson and Waunkesha
counties, and on the east by Racine and Kenosha counties, and
on the south by McHenry and Boone counties, Illinois, and on
the west by Rock county, Wisconsin., The eounty has the
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form of a square, measuring 24 miles on each side. It com-
prises a total land area of 560 square miles or 358,400 acres.

The area of the lakes within the county amounts to approxi-
mately 14 square miles.

Topography and surface geology: The most important physi-
ographic feature of the county is the series of moraines which
mark the different stages of the glacial ice as it advanced and
retreated over this region. This county was traversed by the
Delavan lobe of the Lake Michigan glacier and by the Green
Bay glacier. Where these two great ice sheets came together
there was formed what is known as the Kettle Moraine. This
begins near the village of Richmond in the westrn part of
Walworth county and extends in a northeasterly direction,
terminating in Kewaunee county. This kettle range received
its name from the numerous holes and pits resembling large
kettles. This range is evidently a gigantic moraine, and it
forms the main topographic feature of eastern Wisconsin. It
ranges in width from 114 to 3 miles and is rough and broken
throughout its extent. To the southeast of Whitewater it rises
about 200 feet above the surrounding country and forms the
most conspicuous feature of the landscape. From the village
of Richmond extending to the southeast is the Darien moraine
which is the terminal moraine of the Lake Michigan glacier.
From 3 to 5 miles back from this is the recessional moraine
known as the Elkhorn moraine. Extending west from Rich-
mond is the terminal moraine of the Green Bay glacier known
as the Johnstown moraine. From 3 to 5 miles north of this
range of hills is the Milton moraine. All of these are merged
into the Kettle Moraine which was formed by the two great
ice sheets.

The Darien moraine is the most important in Walworth
county. It has a width of from 15 to 3 miles and varies con-
siderably in the degree of relief shown. Between Richmond
and a point opposite the head of Delavan Lake the relief is
only from 20 to 40 feet. Near the village of Walworth it
reaches 100 feet, and south of Lake Geneva the long slope
rises from 100 to 150 feet above the low areas at the south.

By far the greatest relief is found in the slopes of the Lake
Geneva basin. In the western part between Cook’s Camp and
Camp Colli, the lake reaches its greatest depth which is 152
feet. The elevation of the bottom of the lake is 719 feet above
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sea level, over 400 feet lower than the crest of the moraine 114
miles southeast. This makes the highest point about 258 feet
higher than the level of the lake.

From Liake Geneva to Burlington the topography is very ir-
regular. The morainie belt is interrupted by depressions with
abrupt surrounding slopes. There is frequently a strongly
marked knob and kettle topography. Abrupt knolls and -
ridges of gravel alternate closely with deep rounded pits and
narrow winding depressions.,

Outside of these morainic regions the ground moraine has a
topography ranging from level to gently undulating. In the
region of old glacial drift in Sharon township the surface con-
sists of long gentle slopes. The outwash plains to the north
and east of this township are level,

Along the streams which traverse the region there are
narrow belts of bottom land subject to overflow, and there are
also numerous marshes. These are most abundant in the
southeastern quarter of the county and in the northern
portion.

Elevations: The general elevation of the county ranges
from about 822 to 1004 feet above sea level. The following
elevations have been indicated along the railroads: Elkhorn,
996 feet, Darien, 943 feet, Delavan, 938 feet, Lake Geneva, 892
feet, Walworth, 1004 feet, Genoa Junction, 845 feet, White-
water, 822 feet, and Troy, 891 feet. Probably one of the
highest points in the county is 1119 feet above sea level. This
is the point indicated above, which is south of Lake Geneva.

Underlying rock formations: The greater part of Walworth
County is underlain by limestone formations. As shown on the
accompanying sketch map of Walworth County there are two
kinds of limestone. In the eastern part of the county the
uppermost rock and that which is found directly beneath the
layer of glacial drift is known as the Niagara limestone. In
the western part of the county the uppermost rock is known
as the (Galena and Trenton limestones. This group of rocks
consists of two closely related limestones often considered to-
gether as one formation. Between this and the Niagara lime-
stone formations is a narrow belt of Cincinnati shale. These
formations have been acted upon by glacial ice and have con-
tributed to a greater or less degree to the formations of the
present day soils.
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Water Courses: Walworth County lies on a drainage
divide, and there are no large streams crossing the county.
The drainage of the western part is carried chiefly by Turtle
Creek, one branch of which has its chief source in the
marshes in Richmond and Sugar Creek townships. Another
portion forms the outlet of Delavan Liake. Turtle Creek flows
into Rock River at Beloit and then into the Mississippi after
traversing Illinois. In the eastern part of the county White
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FIG. 2—SKETCH MAP SHOWING THE UNDERLYING ROCK FORMA-
TIONS IN WALWORTH. COUNT
River forms the outlet of Lake Geneva and Lake Como. This
stream empties into Fox River at Burlington. Sugar Creek
and Honey Creek drain most of the country in the north-
eastern part of the county and also empty into Fox River.
Branches of these various streams form drainage outlets for
practically all parts of the county. From a geological stand-
point the country is practically new, and streams have not
formed deep channels, but are still cutting away their beds.
Most of the streams have fairly good fall, and in a few places
water power has been developed, but at the present time is not
used extensively in any part of the county.
Settlement: The first settlement in Walworth County was
made in 1836 in Section 24 town of Spring Prairie. A eclaim
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was staked out at the head of Lake Geneva in 1835 but this
was not occupied until later. The county was formed by a
territorial act of Wisconsin in 1838 and the county organiza-
tion began to function in 1839. The early settlers were of
Anglo-Saxon descent and came chiefly from New York,
Pennsylvania, Illinois, Indiana, and Ohio. Later there was a
considerable influx of German, Norwegian, Irish, and English
settlers. All parts of the county are now thickly settled and
highly developed. The population of the county in 1910 was
29,614. In 1920 the population was 29,327. Elkhorn, the
county seat, had a population of 1991 in 1920. Other im-
portant towns within the county and their population are:
Lake Geneva, 2,632; Delavan, 3016 ; Whitewater, 3215. Other
towns of lesser importance are Sharon, Darien, Walworth,
Genoa Junction, Springfield, Lyons, Troy, and East Troy.
All of these towns are surrounded by good agricultural
country and are distributing points for farm machinery and
shipping points for farm produce.

Railways: Walworth County is well supplied with trans-
portation facilities. The Racine and Southwestern Division
of the Chicago, Milwaukee and St. Paul crosses the county
from east to west, passing through Delavan, Elkhorn, and
Springfield. A branch of this line runs north from Elkhorn to
Eagle in Waukesha County. The Prairie Du Chien Division
of the same road crosses the northwestern part of the county,
passing through Whitewater. The main line of the Chicago
and Northwestern traverses the extreme southwestern part of
the county, passing through Sharon. A branch of this road
extends from Chicago to Williams Bay running through Genoa
Junction and Lake Geneva. The Milwaukee Electric Light
Company has a line extending from Milwaukee southwest to
East Troy in this county. Another electric line known as the
Chicago, Harvard and Fontana line extends from Harvard,
Illinois to Fontana, Wisconsin at the west end of Lake Geneva.
These various railroad lines provide adequate transportation
for both freight and passenger traffic in all parts of the county.

Highways: Public roads extend into all parts of the county,
and most of these are kept in good repair. Under the present
system of road development certain roads are being improved
as county or state trunk highways. On some of these lines the
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roads are constructed of concrete while others are graded and
erowned with gravel or crushed rock. A patrol system on all
these roads insures their being kept in good repair. These
state highways are being supplemented by county highways so
that nearly every community is reached by a branch of the im-
proved highway system.

Practically all parts of Walworth County are supplied with
rural mail service and also with rural telephones.

Markets: The numerous towns and villages within the
county provide a market for a considerable amount of farm
produce, but the greater part of the produce is shipped to out-
side markets, including Milwaukee and Chicago. Numerous
shipping organizations have been developed through the work
of the Farm Bureau and county agents, and these have result-
ed in a marked improvement and more profitable handling of
live stock and other produce of the farm,

SOILS

The soil material of Walworth County, like that of a consid-
erable area in southeastern Wisconsin, owes its accumulation
to several distinet processes, including glacial, alluvial, and
possibly loessial. To these may be added the accumulation and
decay of vegetable matter and the formation of peat.

The surface of the county as a whole owes its general
character to glacial action. Through the action of the ice
sheet vast quantities of glacial debris were accumulated, and
these were left as the ice sheet melted. Most of the soils of
the county have been derived from this glacial debris. As
the swollen streams carried quantities of this material away
from the glacial ice fields, alluvial deposits were formed. In
many of the depressions and partly filled valleys large
quantities of organic matter gradually accumulated through
the growth and decay of water-loving plants, giving rise to
the formation of peat soils. Over a considerable part of the
county there is an extremely silty surface soil, which by some
authorities is considered to be of loessial or wind-blown origin.

The glaciation which covered most of Walworth County is
known as the late Wisconsin. Sharon Town, in the extreme
southwestern corner of the county, was not covered by this
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glaciation but appears to have been influenced by a much older
ice sheet. The few stones and bowlders in this region are more
thoroughly decomposed and the drainage ways more thorough-
ly established than in the region of more recent drift in other
parts of the county.

In this county there is a marked variation in the depth of
glacial drift over the underlying rock formations. From
various well records the depth of the drift has been determined
in a number of places. At Richmond the depth is about 230
feet; at Elkhorn, 213 feet; at Yerkes Observatory, 405 feet;
and at Delavan, 439 feet. In LaGrange and Sugar Creek
Towns the records of five wells, chiefly from the outwash
plains, show that bedrock was reached at a depth of 230 to
235 feet. This variation in depth is accounted for by the
presence of a preglacial valley extending across the county.
In this valley the till in places is over 200 feet deeper than
elsewhere, In Sharon Town the depth of the drift is variable
also, although this is in the region of the older glaciation. A
number of rock outerops occur, while on the other hand the
depth extends locally to 200 or 250 feet. Very little of this
region has a shallow mantle of glacial material over the rock.
Ninety per cent or more of the gravel found in the drift con-
sists of limestone material. Mixed with this, however, are
varying proportions of crystalline rock gravel. In the morainic
areas the material carries a very high percentage of stone,
gravel, and bowlders, and in deep cuts some rough stratifica-
tion can be seen. The ground moraine areas or till plains ar«
less stony and a large proportion of the stones present are
angular or subangular, showing that they have not been trans-
ported for any great distance. The outwash plains and

" terraces consist of stratified beds of sand and gravel mantled
with a thin layer of sandy or silty material.

Probably for a long time after the glacial period there was
very little forest growth on any of the lands of the county.
Marsh and prairie conditions became well established in time.
Liater tree growth took possession of the areas where condi-
tions were least favorable for maintaining a heavy sod of
grasses, as in the rougher morainic and sandy areas. As time
went on the forest encroached more and more upon the prairie
areas of the smoother till plains and along streams and slopes
until a large percentage of the upland and terraces were
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‘covered with a medium to heavy tree growth. In the main the
timber growth held to the better drained areas, but some of the
wet lands became forested, including the overflow lands along
the streams and the swampy depressions where deep peat de-
posits have accumulated. As found by the early settlers, the
forest areas with fair to good drainage were supporting a
scattering to dense growth of hardwood consisting mainly of
oak, maple, and hickory, and on less well drained areas oak
and hickory, with some ash, elm, and soft maple. Some of the
areas of peat had a dense growth of tamarack or a mixture of
alder and willow with scattering tamarack. Prairie grasses
thrived over the open lands, except the low-lying flats and de-
pressions that were in a condition of true marsh.
. The soils of the Walworth County have resulted from the
changes brought about by weathering of the several classes of
material laid down during and since glacial times. Naturally
they are quite varied in their color and other characteristics.
The soils developed under forest cover where fair to good
natural drainage has been established are light in eolor,
characterized by gray to brown surface soils and gray and
brown mottled to yellow and reddish-brown subsoils. The
weathered zone extends to a depth of 2 to 3 feet in the more
recent glacial areas, and to 4 feet or more in the old glaciation
in the southwestern corner of the county; and enough leach-
ing has taken place to remove all free carbonates, the surface
soils being in an acid condition. The soils that have developed
under prairie conditions vary from black surface soils over mot-
tled yellow and gray subsoils in the poorer drained area to dark-
brown surface soils over yellowish-brown evenly oxidized sub-
soils in the best drained areas. As with the light-colored soils,
all free carbonates have been leached from the weathered zone,
which extends to depths ranging from 2 to 4 feet, and in most
areas the surface soil shows at least a slight acid reaction. The
marsh and swamp soils are characteristically black or very
dark brown over gray to bluish-gray and yellowish brown
mottled subsoils; or, in the case of the organic soils, they have
a black mucky to brown peaty character to depths of 1 to 3
feet or more. The soils developed in the marshy areas general-
ly are not in an acid conlition, although as a rule they contain
very little if any free ¢ rbonate, except in the substratum.
Taking into account ti e different processes by which the
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soil-forming material was accumulated and the different physi-
ographic positions occupied, the soils may be arranged in four
main groups: (1) soils of the uplands derived from ice-laid
deposits; (2) soils of the terraces and outwash areas derived
from old water-laid sediments; (3) soils of the flood plains
consisting of recent alluvium; and (4) soils from organic re-
maing or peaty accumulations. In the first two groups the
soils may be divided into light and dark soils. For the purpose
of mapping, the soils are classified into series and types. Each
soil series consists of soil types that have a comman origin and
are similar in color, structure, topography, and drainage. The
types in a series differ from each other in the texture of the
soil. -

The light-colored soils developed under fair to good conditions
of drainage in the uplands are classed in the Miami series, ex-
cept the very gravelly, kamey areas classed in the Rodman series
and the light sandy areas in the Coloma series. The light-colored
terrace soils include a corresponding range of conditions which
give the Fox and Plainfield series. The Fox soils correspond in
color to the Miami soils.

In the dark upland group the soils developed under good
drainage conditions belong to the Carrington series, and under
poor drainage, to the Clyde series. In the terrace or old sed:i-
" mentary group the Waukesha and Clyde series represent the

well-drained and poorly drained soils respectively. The Clyde
series includes dark depressions in the upland as well as som:
poorly drained terrace soils. All of the recent alluvium is
classed in the Genesee series, although the Wabash series is rep-
.resented to a small extent. The organic soils are mapped as Peat.

The surface soils in the Miami series are grayish brown to
brown, and the subsoil is reddish brown or yellowish brown in
the upper part and reddish brown below. The subsoil is heavier
than the soil, and rather compact and tough. At a depth of 2
to 214 feet it passes into a lighter, more friable material, this
being stony and gravelly till only slightly weathered and carry-
ing a high percentage of limestone material. In this series the
surface soils are neutral or only slightly acid. The surface is
undulating to strongly rolling and rough, and drainage is well
established.

In the deep phase of Miami series the surface soils are brown-
ish gray to grayish brown, and the subsoil is yellowish brown

B
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and usually shows some rusty iron streakings and specks. The
subsoil is heavy and tough to a depth of 36 to 48 inches, grading
below into a more friable material which is moderately to strong-
" ly caleareous. The surface soils are in an acid condition. 'The
topography is undulating to gently rolling, and the drainage is
fairly good, but slower and not so perfect as with the typical
Miami. The level phase of the silt loam has rather imperfect
drainage. _ ’

The Coloma series is characterized by grayish-brown surface
soils and a yellowish-brown light sandy subsoil. The unweath-
ered parent material below depths of 214 to 3 feet usually is
light and sandy and carries little or no limestone material. The
surface is undulating to strongly rolling, and the natural drain-
age is good to excessive.

The Rodman series is developed on the very gravelly parts of
the moraines with very irregular and broken topography and the
rougher parts of the terraces, where a shallow layer of brown soil
has formed over the loose gravel deposits. The drainage is ex-
cessive.

The Fox series has grayish-brown to brown surface soils and
a yellowish-brown to slightly reddish brown subseils, heavier
than the soils in texture and somewhat compact and tough in
structure, resting upon stratified beds of gravel and sand at
depth of 20 to 48 inches. The substratum contains a high per-
centage of limestone material. The surface soil is in an acid
condition. The topography is level to gently undulating, and
the drainage is good.

The surface soils in the Carrington series are dark brown to
black and the subsoil is yellowish brown to brown. The subsoil
is somewhat heavier and more compact than the soil to a depth
of 24 to 48 inches, giving way below to moderately friable calcare-
ous till like that underlying the Miami series. All free carbon-
ates have been removed from the soil section, and the surface
layer gives an acid reaction. The topography is gently rolling,
and the natural drainage is good.

The types of the Plainfield series have grayish-brown sandy
surface soils and a yellowish-brown sandy subsoil and substra-
tum. The surface soils are in an acid condition, and no free
carbonates oceur in the soil section. The surface is level to un-
dulating. The drainage is good to excessive.
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The types of the Waukesha series correspond in their profile
characteristics to those of the Carrington series except that the
substratum beginning at depth of 24 to 48 inches is more dis-
tinctly sandy and gravelly, consisting of stratified beds of cal-
careous sand and gravel. The topography is level, and is chax-
acteristic of the smoother terraces and outwash plains.

The surface soils in the Clyde series are black, and the sub-
soil is gray to bluish gray mottled with yellow and yellowish-
brown. The subsoil is a little heavier than the soil in texture,
but is generally plastic in the heavier types, becoming more
friable in the unweathered material reached at depths of 30 to
40 inches. The substratum of the Clyde soils is calcareous glacial
debris like that under the Miami and Carrington series. The
surface soils are not acid. The Clyde soils occur in flat and de-
pressed areas in the uplands where a marshy or semiswampy
condition existed. The Clyde series also includes dark poorly
drained terrace soils having some sandy layers in the subsoil
but of practically the same agricultural value.

The Genesee series includes brown to nearly black s01ls
with gray mottled subsoils. They occur in alluvial plains of
streams and are subject to frequent overflows. Small areas of
light-colored soils were included. Both Genesee and Wabash
soils were included in this classification. The type is quite vari-
able. :

The organic soils mapped as Peat range from black and finely
divided to brown and coarsely fibrous.

_Approximate are of different soils

Acres Per cent

Miami silt loam ___ . ______________ - 81,024 )
Miami silt loam deep phase . _____________ 39,5652 ;» 36.3
Miami silt loam level phase — ,
Clyde silt loam oo e 41,280 11.5
Waukesha silt loam _____ - -- 3,200 )

9.2
Waukesha silt loam, deep phase ________________ 29,696 §
Peat 28,032 |

8.1
Peat Shallow Phase —__________________________ 1,216 S
Miami loam o ______ 3,136 l

Miami loam, gravelly phase - ________________ 22,464 5



20 SOIL SURVEY OF WALWORTH COUNTY

Carrington silt loam ___ ——_—— 24,256
Fox loam _____________________ o ___ 2,624 )
Fox silt loam, deep phase . ________ 18,746 §
Fox lom ___ - ———————— 2,624
Fox loam, gravelly phase ____ - e 6,272;%
Rodman gravelly loam ________________________ 7,232
Clyde ‘clay loam _____________ o ___ 6,528
Fox fine sandy loam _________ _________________ 3,648
Miami fine sandy loam - _____ 3,456
Genesee silt loam _______________________________ 6,976
Carrington loam ______________________________ 950 (
Carrington loam, gravelly phase . _____________ 2,048 §
Waukesha loam . ___________________________ 1,792,?
Waukesha loam, gravelly phase ________________ 896;§
Clyde loam _____ o 2,176 .
Coloma fine sand . _________________________ 1,792
Miami stony loam ____________________________ 1,664
Plainfield fine sand ____________________________ 1,408

Total __________ —— - - 358,400

6.8

2.0
1.8
1.0
1.0
19
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CHAPTER II.

GROUP OF HEAVY SOILS

Miamr Sint Loam

Egtent and distribution: The Miami silt loam with its
several phases covers 130,420 acres or 36.1 per cent of the
area and it is the most extensive and important type of soil in
.Walworth County. It is widely distributed and is found in
every town in the county. The portion of the type considered
as the typical Miami silt loam is deseribed first and this is
followed by a description of the two phases which are shown
on the soil map. The typical soil covers 81,024 acres, the deep
phase covers 39,552 acres, and the level phase 9,856 acres. The
largest areas of the typical soil are found in the towns of Lima,
Geneva, Spring Prairie, and La Fayette. The Miami silt loam
is associated with a wide range of other upland soils and its
continuity is also frequently broken by arcas of low lying
“poorly drained soils.

Description: The surface soil of the Miami silt loam is a
grayish-brown mellow silt loam 6 to 8 inches decp. This is un-
derlain by material of about the same texture and a slightly
yellowish brown color which in places changes to a slightly
reddish brown material and extends to a depth of 12 to 18
inches. Below this depth it gives way to the subsoil proper,
which is a reddish-brown compact silty clay loam grading at a
depth of 18 to 24 inches into a friable gravilly or gritty loam or
clay loam. Locally the material below 30 inches is rather
gravelly, but the gravel is almost always mixed with consider-
able clay so that the subsoil is retentive of moisture. The sub-
soil of this type differs from the subsoil of the Miami silt loam
deep phase in containing considerably more sandy and gravelly
material, in having a more crumbly structure, and in being
more thoroughly oxidized. The supply of organic matter in the
surface soil is rather low, which aceounts for the light color.

The surface soil is slightly gravelly in places and locally



22 SOIL SURVEY OF WALWORTH COUNTY

contains some fine sand. The depth of the surface soil also
varies somewhat with the irregularities in topography, and
on many slopes the surface has been sufficiently eroded so that
the reddish-brown subsoil is exposed. These reddish-brown
spots are characteristics of the Miami silt loam, and are com-
mon in many cultivated fields. Some erystalline rock bowlders
occur on the surface and through the soil section, but as a rule
they are not present in sufficient numbers to interfere with
cultural operations. Where they were originally most

numerous they have in most cases been removed from the
fields.

Included with the typical soil and shown on the soil map by
the same color is a phase which differs somewhat from the
typical soil. It is a gray to grayish-brown silt loam 8 to 10
inches deep underlain by a yellow or mottled gray and yellow
compact silt loam or silty clay loam which passes at a depth
of 18 to 24 inches into a brown or reddish brown compact
gritty clay loam. At about 30 inches or more the subsoil
usually changes to gravelly sandy clay or gravelly sandy loam.
This variation from the typical soil was found most extensively
in the vicinity of Elkhorn in the towns of Lafayette Sugar,
Creek, Delavan and Geneva. It is here associated with the
Miami silt loam deep phase and level phase and occupies slight
knolls and swells. The surface is undulating to very gently
rolling. The drainage is better than on the level phase but
not as good as on the typical soil. The material forming this
variation has practically the same origin as the typical soil
and the deep subsoil is calcareous. The surface soil in places
shows some acidity.

Topography and drainage: The surface ranges from un-
dulating to gently rolling, and in some places it is rolling and
slightly hilly. Owing to the uneven surface and the open
character of the subsoil, the natural drainage is good. Water
moves through the soil section freely, but there is sufficient
clay present to make the soil retentive of moisture. Some of
the type is subject to erosion, as indicated by the exposure of
the subsoil on knolls and slopes and the formation of small,
shallow gulleys. Where the wash from the slopes has ac-
cumulated along the lower slopes, the soil is considerably
deeper than the average. ‘
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Origin: 'This type has been derived from glaciated lime-
stone material ground from the underlying limestone. - With
this has been mixed a small proportion of material from the
region of crystalline rocks farther north as evidenced by the
small content of granitic gravel and stones. Although the
material is mainly from limestone, the surface soil has been
leached to a considerable extent and in many plaes is now in
an acid condition. The deep subsoil, however, still contains con-
siderable lime carbonate.

Native vegetation: The original forest growth consisted of
several varieties of oak, hickory, and maple. Most of the
merchantable timber has been removed. but there are still a
few wood lots that contain saw timber. If properly conserved,
these wood lots would furnish fuel for the use of farmers for
a long time.

Present agricultural development: The Miami silt loam is
one of the most important soils of Walworth County, and
nearly all of it is included in highly improved farms. It is a
good general farming soil and all of the general crops grown
in the region are produced on this type. Corn, oats, barley,
wheat, and hay are the most important crops. Sugar beets are
raised to a considerable extent, and canning peas are grown
successfully. This soil is probably better adapted to alfalfa
than any other of the extensive types in the county, and a
large majority of the alfalfa fields are located upon this type.
This is doubtless due to the open character of the subsoil and
to the fact that there is generally considerable lime in the deep
subsoil.

The crop rotation most commonly followed consists of small
grains, hay, and corn. The small grains are seeded with alfalfa
or clover and timothy. Hay is usually cut for 1 and sometimes
2 years, then the land is broken, planted to corn, which
eenerally occupies the land for one year, although on some
farms it is grown for 2 years. The available manure is
usually applied to sod before plowing for corn. When alfalfa
is grown it occupies the land for 3 to 5 years, or as long as the
stand is satisfactory.

Miamr Sint Loam, DEEP PHASE

Extent and distribution: The Miami silt loam, deep phase,
is found in several portions of the county, though in most
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places it does not occupy areas of more than 5 or 6 square
miles in one body. Some of the more important areas are in
the northeastern part of Walworth Town, in the central part
~ of Geneva Town, and in LaFayette, Richmond, Lima, and
Sugar Creek Towns. This phase in the older glacial
area occupies about 70 per cent of Sharon Town and
extends over into the western part of Walworth Town. This
is by far the most extensive development of the phase. This
phase covers a total area of 39,532 acres.

Description: The surface soil of the Miami silt loam, deep
phase, in its typical development consists of a brownish-gray,
esmooth, friable silt loam extending to a depth of from 10 to
12 inches, and becoming somewhat lighter in color in the lower
part. The soil is remarkably free from gravel and coarse
material, and .very few bowlders occur on this type. The sub-
soil is a slightly yellowish brown silt loam passing at about
14 or 16 inches into a compact yellowish-brown or licht-brown,
smooth, ecompact silty clay loam. This extends to a depth of
36 inches, where it grades into a more porous, gritty, calcare-
ous till, which is somewhat gravelly in places.

The surface soil is uniform in texture but varies slightly in
color owing to the large accumulation of organic matter on
some of the nearly level or slightly depressed areas. There is
also some variation in the depth of the soil section over
gravelly till. This may range from about 20 inches to 4 feet,
with an average of about 3 feet. The areas where the depth to
gravelly calcareous material ranges from 20 to 30 inches are
similar to the typical Miami silt loam, but are too limited in
extent to map out.

The large areas of the phase in Sharon Township are in the
old glaciation. Here the surface soil to a depth of 8 to 10 in-
ches consists of a brownish-gray, smooth, friable silt loam,
rather low in organic matter. When dry the surface material
has an ashen appearance. The surface is entirely free from
gravel, only an oceasional bowlder is found and the seil section
contains very little sand. The upper subsoil consists of a
yellowish silt loam which becomes heavier and grades into a
silty clay loam at a depth of 14 to 16 inches, and this in turn
becomes a silty clay at about 2 feet. At a depth of 3 feet or
more the subsoil shows a slight mottling or streaking with
rusty iron stains. The sub-soil is heavy, and compact, and
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rather tough, and is almost entirely free from sandy and
gravelly material. The tough silty clay loam to silty clay sub-
soil extends to a depth of 4 to 6 feet where it passes abruptly
into unassorted gravelly sandy material. This gravelly mater-
ial contains much lime, but it is less calecareous than the sub-
stratum of the typical Miami silt loam. Tests indicate that
the entire soil section form the surface down to the gravelly
material has varying degrees of acidity. The contents of
organic matter varies slightly, being greatest along the
bottoms of slopes and in slight depressions.

Topography and drainage: The surface is very gently un-
dulating to gently rolling, and most of the slopes are long and
smooth. As a rule the natural surface drainage is good. In a
few places, however, where the surface is nearly level, tile
drain can be established to advantage, and on a number of
the gentle slopes tile drainge would be beneficial because of the
heavy character of the subsoil.

The slopes along some of the stream courses in the old glac-
ial area are more abrupt than typical. This variation is of
limited extent and minor importance. It varies considerably
from the typical soil.

Gravelly material comes closer to the surface in places and
gravel is frequently found on the surface. In places erosion
has removed surface soil and cut gullies in some of the hill-
sides.

Origin: This soil has been derived from glaciated limestone
material. The portion found in the southwestern part of the
county represents an old stage of glaciation, while the re-
mainder was formed from the late Wisconsin drift. Over much
of both of these glacial deposits there is an extremely silty
covering which may be in part of wind-blown origin. The
gravelly till material beneath the soil section in the deep sub-
soil containg considerable lime but the upper part of the soil
section is usually somewhat acid. .

Native vegetation: The native timber growth on this soil con-
sisted chiefly of oak, maple, hickory, with some elm and cherry.
Most of the trees suitable for saw timber have been cut but
there is sufficient left in farm wood lots to supply fuel for farm
use for a long time.

Present agricultural development:  Practically all of this
type is included in farms, and nearly all of it is highly develop-
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ed. It is an excellent soil, and a good seed bed can usually be
prepared without difficulty. The yields average well with those
on the prairie land. The chief ecrops grown are corn, small
grain, hay, sugar beets, and peas for canning. The large areas
in Sharon Town are devoted chiefly to general farming and
dairying and the chief crops are corn, small grains, and clover.

Barnyard manure is the only fertilizer generally used, al-
though recent tests indicate that the soil responds well to com-
mercial fertilizers containing phosphorus, as the soil is some-
what deficient in this element. Small amounts of nitrogen
combined with the phosphorus also give excellent results. The
crop rotation most commonly followed consists of small grain
seeded to clover and timothy. Hay is cut for 1 or 2 years, and
sometimes the land is pastured for one season before it is
plowed for corn. Corn may be raised for 1 or 2 years, when the
land is again sown to small grain.

Miam1 SiLt LoaM, LEVEL PHASE

The level phase of the silt loam is most extensive in the
vieinity of Elkhorn. It occurs chiefly in the towns of
Lafayette, Sugar Creek, Delavan, and Geneva. None of the
areas are large, but in this region they are rather numerous
and make up from 20 to 25 per cent of the total area of certain
sections. The area covered by this soil amounts to 9856 acres.

Description: The surface soil of this phase is a mellow gray
silt loam, about 8 inches deep, the lower part of which may be
somewhat mottled. Below this depth it grades through 3 or
4 inches of yellowish or mottled yellow and gray silty clay
loam into a subsoil of mottled yellow, plastic silty clay. The
subsoil becomes strongly mottled with increasing depth, show-
ing drab, gray, red, and yellowish mottlings below 24 inches
and soft concretions of dark-brown iron-bearing material. The
lower subsoil becomes decidedly plastic and impervious.
Mottled gravelly sandy clay or sandy loam is found locally in
the lower part of the 3-foot section, but the presence of this
material does not appear to improve internal drainage to any
marked extent.

The deep subsoil is quite calecareous.

A variation from this phase was found and included with
the level phase and is shown on the map by the same color. Tt
is confined largely to the town. of Sharon in the southwestern
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part of the county. Here it occurs chiefly as a gradation from
the deep phase of the Miami silt loam to the areas of Clyde
silt loam. The surface is flat or very gently sloping and the
natural drainage is deficient. It varies from the level phase by
being somewhat darker in color, more strongly mottled in the
subsoil and somewhat deeper to calcareous material. The
variation is cold and wet in the spring and usually late in
warming up. The material has about the same origin as the
deep phase of the Miami silt loam.

Topography and Drainage: The surface is flat or very gently
undulating and the soil occupies a position intermediate be-
tween the Miami silt loam and soils of the Clyde series. In
many low spots small areas of Clyde silt loam are surrounded
by this soil. Because of its position and its heavy subsoil, the
type has deficient natural drainage and it is cold, wet, and
backward in the spring.

Origin: The material forming this soil has been derived
chiefly from late Wisconsin glaciated limestone till, the same as
most of the Miami silt loam, deep phase. Leaching has not
been carried to as great an extent, however, and the lower
part of this soil is highly calcareous.

Present Agricultural Development: All of the level phase is
included in farms, and part of it is devoted to the raising of
general farm crops. Yields, however, are rather uncertain and
usually low. Because of its backward condition and rathes
poor drainage, the type is devoted chiefly to hay and pasture.
The native growth on this soil consists chiefly of hickory, oak,
some ash, and soft maple. This soil generally does not con-
stitute entire farms and usually is associated with some higher
lying, better drained land; it is therefore not difficult to utilize
it in its present condition, since it supphes good pusture for
the greater part of the year.

Fox Sint Loam

Extent and Distribution: The Fox silt loam occurs in small
areas, in 14 of the 16 towns in the county, mainly, however, in
the northern half of the area. The largest single area is in
sections 17 and 20 in the town of Troy. The typical soil of
this type covers an area of 6,016 acres, while the deep phasc
covers 17,536 acres and a poorly drained variation covers 1,216
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acres additional. In all, the Fox silt loam with all its varia-
tions covers 6.7% of the entire county.

Description: The surface soil of the Fox silt loam consists of
about 10 inches of light-brown floury silt loam which becomes
a grayish brown when thoroughly dry. This grades through
several inches of yellowish-brown or buff, compact silt loam in-
to yellowish-brown silty clay at a depth of from 12 to 14
inches. This material is uniform and is comparatively free
from coarse particles. Stratified sand and gravel is generally
encountered at depths ranging from 18 to 36 inches.

Topography and Drainage: The surface of this type is flat
or very slightly undulating. Pot holes and terrace slopes form
variations in the topography in a few places. On some slopes
the surface soil has been removed by erosion, thereby exposing
the heavier subsurface material, which accounts for the soils
being heavier on these slopes than elsewhere. In places the
gravelly subsoil is also exposed on these slopes. The underly-
ing coarse material insures good drainage.

Origin: The type is derived mainly from limestone material
ground up by glacial ice and modified to some extent by the
action of water. It occurs on outwash plains or stream terraces
deposited in their present position largely by the action of
streams coming from beneath the glacier. The deep subsoil
contains considerable limestone gravel but from the surface
this lime has been mostly leached and the soil is now slightly
acid in places. )

Native Vegetation: The native forest growth on this land
consisted chiefly of maple, oak, some hickory and various other
hardwoods. Nearly all of this timber has been removed and-
this land placed under cultivation and is now in highly im-
proved farms.

Present Agricultural Development: This soil can be classed
with the types of the highest agricultural value in the county.
The chief crops grown are corn, oats, barley, clover and
timothy, with a gradually increasing acreage of alfalfa.

The gravelly material in the subsoil is calcareous, but the
surface soil in places has become leached to a great extent
and acidity has developed. This acidity is seldom strong, and
in many places alfalfa can be grown without the use of lime.
However, tests should be made on each field before alfalfa is
grown, and lime applied where needed.
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The methods of farming on this type are practically the same
as on the Miami silt loam.

Fozx silt loam, deep phase: Fox silt loam, deep phase, has an
average depth of 12 inches and consists of a gray to brownish-
gray floury silt loam. This grades through a zone of 3 to 6
inches of compact silt loam into-a compact yellowish-brown
silty clay, which continues without change to a depth of over
3 feet.- Stratified sand and gravel are generally encountered at
depths of 40 to 60 inches, but are seldom reached within the
3-foot soil section.

There are some minor variations in the soil, chiefly around
potholes where the surface soil is somewhat more loamy than
typical and not quite so deep. Around some of these places
eravel occurs in small quantities on the surface.

The Fox silt loam, deep phase, is confined almost entirely
to the north half of the county and occupies a total area of ap-
proximately 17,536 acres. The largest tracts occur in Rich-
mond, La Grange, Troy, and East Troy Towns. The village of
Troy Center is situated on an area of about 2 square miles of
this soil.

The surface is for the most part level, but locally it is some-
what irregular from the presence of kettle basins and potholes.
In some places these are sufficiently numerous to give the phase
a slightly rolling topography. Because of the underlying sand
and gravel, the drainage is usually fair to good, but where the
heavy layer is deepest the drainage is slightly deficient, and in
such places a slight mottling may oceur in the lower subsoil.

This soil has been derived from glacial material, chiefly from
ground-up limestone which was deposited in the form of out-
wash plains or stream terraces. The deep subsoil is not aecid,
but the surface soil in places has developed a slight degree of
acidity.

The phase was originally in forest consisting chiefly of
maple, hickory, and oak. Most of it has been cleared and
placed under cultivation and is now in highly improved farms.
It may be classed as one of the important agricultural soils of
the county. It is devoted chiefly to general farming and dairy-
ing, and the principal crops are eorn, small grains, clover, and
alfalfa. The system of farming is practically the same as on
the Miami soils, and the yields are very similar. Farms on this
soil have a selling value of $150 to $200 an acre.



30 SOIL SURVEY OF WALWORTH COUNTY

The surface soil of a variation in the deep phase consists to a
depth of 6 to 8 inches of dull-gray, friable silt loam. The sub-
soil is a light-gray, whitish, or mottled yellow silt loam, pass-
ing at 12 to 18 inches into plastie, mottled, gray or yellow silty
clay, which at a depth of about 3 feet grades into calcareous
stratified material or into mottled gray or yellow calcareous
silt loam.

This variation is confined almost entirely to the northern
half of the county and is most extensive in the towns of Troy,
Sugar Creek, and Richmond. Two of the largest areas are in
sections 6, 7, and 8 of Richmond Town. None of the areas ex-
ceed one-fourth of a square mile in extent, and many of them
cover only a few acres. The poorly drained variation is associ-
ated chiefly with the typical soils of the Fox series and it
covers a total area of 1,216 acres.

Included with the variation are some areas of loam, in which
the surface is a gray or light brown loam, about 8 or 10 inches
deep, underlain by a subsoil of light-gray or slightly mottled
yvellow and gray sandy loam or loam, which changes at 18 to
24 inches to a compact impervious sandy or silty clay. Beds
of stratified sand and gravel are reached at a depth of 36
inches or more. The loam occurs in the northern half of the
county in patches of a few acres to forty acres. Tt is associat-
ed with the Fox series and may be considered as being a poorly
drained variation in the Fox loam. In places it is associated
with Clyde silt loam, but is lighter colored than the Clyde and
occupies a slightly higher elevation on outwash plains. The
surface is level or nearly level, and the natural drainage is
deficient.

The surface of the variation is level and is slightly lower
than the typical Fox soils with which it is associated. Because
of this slightly lower position and the heavy nature of the
subsoil, the drainage is somewhat deficient. The chief
difference between this and the typical Fox silt loam is that it
has poorer drainage, and consequently a strong mottling in the
subsoil.

The original forest growth on the poorly drained area con-
sisted chiefly of elm, soft maple, hickory, and some oak. Most
of the merchantable timber has been removed, but there are a
few scattering trees in places. ’

Most of the soil is under the plow and used for corn, hay,



GROUP OF HEAVY SOILS 31

and small grains. The part not cultivated is mainly in
permanent pasture or meadow. The soil is rather cold and
wet in the spring and becomes dry and hard in the early part
of the summer. It is quick to show the effects of a dry spell,
since the water does not move freely through the compact sub-
soil. Crop yields are somewhat lower than on the typical Fox
soils. Better drainage is usually the most important need.

CARRINGTON SILT LoaM

Extent and distribution: The Carrington silt loam is one of
the important and extensive types in Walworth County, cover-
ing over 24,000 acres. It occurs in rather large areas in several
localities. A econsiderable prairie in the southern part of
Spring Prairie Town, extends over into the eastern part of
Lafayette Town. A second prairie region is in Delavan Town,
and a third in Linn and Bloomfield Towns. Other smaller
tracts of the type occur in various parts of the county.

Description: The surface soil of the Carrington silt loam
consists of a dark-brown to a black silt loam which grades in-
to a chocolate-brown silt loam and extends to a depth of 10 to
14 inches. It has a large supply of organic matter, is smooth
and friable in structure, and contains very little material as
coarse as a fine sand. The subsoil consists of a brown or
yellowish-brown silty clay loam which becomes somewhat
heavier with depth and in places lighter in color at about 2
feet. The lower subsoil is generally a clay or silty clay loam and
grades at 30 to 36 inches into yellowish-brown gravelly sandy
clay or gravelly clay loam. In many places there is a sharp
line between the extremely silty material and that which con-
tains coarser particles of sand and gravel. The areas of
section 6 of Sharon Town and section 3 of Darien Town differ
from the typical in having greater depth to the calcareous sub-
stratum, being about 4 feet. These areas are in the old
glaciation. .

There is some variation in the soil. On some of the slopes
and knolls the color is lighter than typical, being more brown
than black, the soil may be somewhat loamy and slightly
gravelly, and the underlving gravelly clay material is nearer
the surface than typical. This variation is due to the partial
removal of the surface soil by erosion. Along the lower parts
of slopes there are local accumnulations of wash from the higher
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land, and as a result the soil is somewhat deeper than usual
and may contain more organic matter than typical. Such
variations, however, are of small extent, and the slopes that
are subject to destructive erosion are not numerous on this
type. :

Topography and drainage: The surface ranges from level or
nearly level to gently rolling. The natural surface drainage
is adequate and the water moves through the soil in a satis-
factory manner, but the drainage can hardly be considered
rapid. In fact there are a few places with nearly level surface
where tile drains would be beneficial.

Origin: The Carrington silt loam has been formed mainly
from limestone material worked up by the most recent
glaciation. The extremely silty ecovering of the type may be
due to the presence of wind-blown material deposited over the
unassorted glacial debris. The large content of organic matter
in the soil is due to the growth and decay of a rank prairie
vegetation. The gritty lower subsoil contains considerable
limestone material in the form of small pebbles, but the surface
material has been leached to such an extent that practically all
. of the lime carbonate has been removed and the soil is now
acid. The degree of acidity is somewhat variable, but all
portions of the type show some acidity. The gravelly portion
of the deep subsoil is quite calcareous, containing a consider-
able amount of lime rock fragments.

The portion of the type in the southwestern part of the
county has been formed largely through the action of glacial
ice of a much greater age than that which acted upon the re-
mainder of the county. This portion of the type has therefore
been subjected to a longer period of weathering and it is more
thoroughly leached than is the material derived from the more
recent glacial drift. ’

Native vegetation: This is a prairie soil and the native vege-
tation consisted largely of prairie grasses, with a fringe of
timber along the water courses and bordering other types.

Present agricultural development: Carrington silt loam is
one of the most highly prized agricultural soils in Walworth
County. Probably 95 per cent of the type is in improved farms
and is highly developed. It is devoted to dairying and general
farming, corn being one of the most important crops. The most
common rotation consists of corn for 2 years, followed by small
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Peas are grown to some extent in Walworth county. This is a view of
a viner. These are located in the pea growing sections and greatly re-
duce the hauling distance from the fields in which the peas are grown.
The vines are stacked and later fed to stock.

View showing level surface typical of the Fox and Waukesha soils.
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grain, usually for 2 years, when the land is seeded to clover
and timothy. Hay is cut for 1 or 2 years before the land is
again plowed for coin. Stable manure is usually applied to the
corn ground. Because of the extremely silty nature of the
soil, it works up readily into a mellow seed bed. The difficulty
experienced in getting satisfactory stands of clover is attribut-
ed chiefly to the acid condition of the soil.

‘WAUKESHA SiLT LoAM

Extent and distribution: The typical Waukesha silt loam
is not extensive. The largest tract occurs in the town of
Spring Prairie. Smaller patches are found in Troy, East Troy,
and Walworth Towns. Most of these areas are small, and
many of them consist of long narrow belts in slight depressions
or on gentle slopes. It covers a total area of 3,200 acres. The
deep phase, described later, is much more extensive.

Description: The surface soil of the Waukesha silt loam con-
sists of dark-brown to black silt loam grading below 6 or 8
inches into chocolate-brown compact silt loam which extends
to a depth of 8 to 12 inches. The subsoil is light-brown silty
clay, grading into a gritty silty clay or compact sandy clay.
At depths of 24 to 36 inches this passes abruptly into beds of
sand and gravel. The soil for the most part is uniform, but
in a few places the surface soil contains more fine and medium
sand than typical. The depth to the sand and gravel is
variable, but is seldom less than 18 inches. Where it is 3 feet
or more the land has been classed with the deep phase of
‘Waukesha silt loam.

Topography and drainage: The typical Waukesha silt loam
oceurs as outwash plains or stream terraces. The surface is
level or very gently undulating. Because of gravel and sand
in the lower subsoil, the natural drainage is good. In places
the type oceurs on the border of potholes or on terrace slopes.
Tn such cases the soil is usually lighter in color than typical,
and because of erosion there may be some gravel on the sur-
face. In a few places the type occurs in long, narrow, shallow
depressions through which water flows during wet seasons.

Origin: The material forming the type has been derived in
part from glaciated limestone material which has been re-
worked by the action of water. The beds of gravel are largely
of limestone material, and the lower part is not acid. The sur-

c
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face of the soil, which is extremely silty, may be in part of
windblown origin. Its dark color is due to the accumulation
of organic matter. This surface has been thoroughly leached
and is now in an acid condition.

Native vegetation: The type is practically all prairie land
and the native vegetation was largely prairie grasses. There
was frequently a fringe of timber along some of the water
cources and bordering other types of soil but by far the greater
portion of the type was treeless.

Present agricultural development: Waukesha silt loam is
classed with the land of high agricultural value in Walworth
County. The type is almost entirely under cultivation and in-
cluded in highly improved farms. It is used for the production
of corn, small grains, hay, and some special crops. Potatoes
are grown to a considerable extent on the area in Spring
Prairle Town, and some onions are also grown with sueccess.
Because of the underlying beds of gravel and sand, the type is
somewhat better drained than the deep phase and can usually
be worked a little earlier. When the need for lime is supplied,
alfalfa gives satisfactory yields and is gradually being grown
more extensively on this soil. The use of lime is the first and
most important step in the improvement of this type. Phospate
fertilizers give excellent results and can be used with profit on
all crops.

Waukesha Silt Loam, deep phase: The surface soil of Wau-
ke-ha silt loam, deep phase, consists of 10 to 14 inches of dark-
brown to a black silt loam. The subsoil is a deep-brown or
chocolate-brown silty clay loam, which becomes heavier and
more compact with depth until at 24 inches it generally is a
vellowish-brown silty clay. At about 30 inches some gritty
material occurs in places in the subsoil and at depths of 40 to
60 inches beds of sand and gravel are reached. The phase as
a whole is uniform, except for a slight variation in depth to the
sand and gravel and a slight mottling here and there in the
lower subsoil. .

The deep phase of Waukesha silt loam has a total area of
approximately 29,000 acres and with the typical soil it covers 9.3
of the county. It is an important soil in Walworth County. It
occurs chiefly in three areas, one in Walworth Town, one in
Darien and Richmond Towns, and one in LaGrange and Sugar
Creek Towns. A number of smaller patches are scattered
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throughout the western half of the county. Comparatively
little of this phase occurs in the eastern half of the county.

The surface of the Waukesha silt loam, deep phase, is level
or only slightly undulating. Because of the deep heavy soil
material and the level surface, the natural drainage, while fair,
is not quite as free as that of the typical soil. In some
localities tile drains might be beneficial, especially where the
soil is deepest over the underlying sand and gravel.

The material forming this type was deposited by water as
terraces or outwash plains. The gravelly substratum was de-
rived largely from the underlying limestone but the extremely
silty surface covering may in part be wind-blown. The dark
color is due to the accumulation of organic matter under a
native vegetation consisting chiefly of prairie grasses. The
deep subsoil is calcareous but the lime has been leached from
the surface soil and practically all of the type is more or less
acid and needs lime.

The Waukesha silt loam, deep phase, is one of the most
highly prized soils of Walworth County, and includes some of
the finest farms in the region. The leading crops are corn,
small grains, and hay. Corn is one of the most important erops
and does better on this soil than on most of the other soils in
the county. The small grains yield well, but usually the
quality of the grain is not so good as that raised on the light-
colored upland soils. Sugar beets are also grown with good
results. Alfalfa can be successfully raised if the soil is limed,
and the acreage is gradually increasing. Corn yields from 40
to 70 bushels per acre; oats, 50 to 65 bushels; barley, 35 to 50
bushels; timothy and clover, 134 to 2 tons of hay; and sugar
beets, 13 to 18 tons per acre. Other special crops grown are
cabbage, which yields 12 to 14 tons; potatoes, which yield from
125 to 200 bushels; and tobacco, with yields ranging from 1,000
to 1,600 pounds per acre. Tobacco is usually grown on the
same field for years, and most of the manure is applied to the
tobacco patch at the expense of the rest of the farm.

CrEMICAL COMPOSITION AND IMPROVEMENT OF HEAVY SoILs IN
‘WarwortH CoUNTY

These soils are very similar in the texture, and structure of
the surface and the upper portion of the subsoil section. They
differ chiefly in color. The Waukesha and Carrington silt



36 SOIL SURVEY OF WALWORTH COUNTY

loams are dark colored prairie soils, and both are high in or-
ganic matter and nitrogen. Miami and Fox silt loams are
light colored and are timbered soils low in organic matter.
The types are so closely related that with few exceptions
methods for the improvement of one will apply to the others.

The four elements of plant food with which the farmer is
most concerned in his farming operations, and the ones which
are the most apt to be deficient are nitrogen, phosphorus,
potassium and lime or calcium. He should know the part
which each plays in the development of the plant, and what
are the best methods of maintaining an adequate supply in the
soil.

The soil has been leaching for a large number of years, and
has lost much of the lime which it may have contained. Vary-
ing degrees of acidity have developed over the entire region.
The loss of lime from the soil is caused by two distinet factors,
both of which are important. Crops require lime in their
growth. A 5 ton crop of alfalfa requires 185 pounds of lime
and 2 tons of red clover removes 61.6 pounds. A much larger
amount is removed by leaching each year and these losses must
be made up by the application of lime in order to maintain the
fertility of this soil.

Tests show that the subsoil, especially of the deep phase of
Miami silt loam is frequently deficient in lime to a depth of
thirty-two inches or more. The deficiency frequently extends
down to where fine gravel and coarse sand is found in the sub-
soil.

‘While it will be seen from tests that by far the greater part
of this land shows some degrees of acidity it does not mean
that all the land is in immediate need of lime. Where such
crops as alfalfa, sugarbeets, tobacco, peas, cabbage and other
garden crops are grown and where the acidity is medium from
2 to 3 tons per acre of ground limestone may be used with
profit. Where a liberal supply of manure is available the need
for lime will not be so great. The second application which
may be needed after 4 or 5 years will be less than the first.

‘Where such crops as corn, clover and oats are grown with
manure once during each rotation a smaller amount of lime
will be needed. On parts of the farm where manure cannot
be applied the lime can be used with profit on such soils and
may be actually necessary for economic production. The
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greater need will usually be on the higher places, rather than
on the lower slopes.

It has been quite definitely established that the need for
lime in these soils runs practically parallel with the need of
phosphorus. The use of lime alone will not make enough
phosphorus available, and the use of a phosphate fertilizer will
not supply the lime requirements of the soil. Either lime alone
or acid phosphate alone will give increased yields, but neither
alone will give as great an increase nor as profitable an increase
as when both are supplied. In the improvement of these lands,
therefore, provision for the use of both lime and a phosphate
fertilizer should be made.

Phosphorus exists in all soils in small amounts. Many
of the best types in the state contain only 1200 pounds
to the acre eight inches deep, and this is in a form which be-
comes available to erops very slowly. Phosphorus is constant-
ly being lost from the farm in crops, milk and in the bones of
animals sold. It is well understood that when grain, hay,
potatoes or other cash crops are sold, this element is removed
from the farm. This element cannot be supplied from the air
and in the long run the loss must be made up through ad-
ditions of phosphorus fertilizer in some form.

Ten samples of Waukesha silt loam from Southeastern Wis-
consin gave an average of 1,408 pounds of phosphorus per acre.
In 16 samples of Miami silt loam the average amount of
phosphorus present was 1,057 pounds per acre.. The lowest
amount found in any of the samples was 800 pounds per acre.
The number of pounds of phosphorus in the soil however, can-
not be taken to indicate the immediate need for phosphate
fertilizer. The system of farming followed, crops grown, type
of soil, and conditions relative to the need for lime are all im-
portant factors in determining the need for phosphorus. It
should also be borne in mind that where soils are acid the
amount of phosphorus which they do contain is not so readily
available to plants as in soils which are not acid.

On good upland soil where dairying or general farming is
practiced the use of 200-300 pounds of 16 per cent acid phos-
phate or 75-100 pounds of 44 per cent super-phosphate to the
acre every four or five years will maintain the phosphorus
supply. If much grain, potatoes or other erops are sold, more
phosphate should be used.
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On a farm at Elkhorn in Walwortb. County an application of
one hundred pounds per acre of trebie superphosphate (44 per
cent) on corn gave a yield of 15,570 pounds of silage while on
the untreated plot the yield was 13,335 pounds per acre. In a
test on the Station Farm at Madison, on the Miami silt loam
soil a phosphate fertilizer applied at the rate of two hundred
pounds per acre on oats gave a yield of 93.8 bushels while the
untreated yield was 70.4 bushels. This was on land where the
fertility was quite high. In another case where 500 lbs. of 16
per cent acid phosphate per acre was applied to prairie land
which received both manure and limestone the yield of alfalfa
was nearly doubled. In some of these cases the increase is
small but it should be kept in mind that the fertilizer left over
in the soil will be of considerable value to the following crop,
especially clover.

On soils relatively low in fertility somewhat more phosphate
should be used at first. This is especially true of the dark
prairie soils which have grown corn or small grain a long
time without the use of manure or other fertilizer.

If considerable amounts of bran or cottonseed meal are fed,
which are relatively high in phosphorus, the supply of this
element may be maintained. It would usually be necessary
to feed at least one-half ton of bran or cottonseed meal to each
cow on a dairy farm per year to maintain the phosphorus
supply of the soil. Since comparatively few farmers do that
some phosphate fertilizer should be used.

Potassium exists in these soils in large amounts, but in
relatively unavailable form. Chemical analyses show that they
often contain from 30,000 to 40,000 pounds an acre eight
inches, while these same soils will contain only one-eighteenth
as much phosphorus. On most soils of fairly heavy texture,
when live stock is maintained, and the manure carefully used
c0 there is considerable actively decomposing organic matter
in the soil, a sufficient amount of potassium will become avail-
able from year to year to supply the needs of general farm
crops. There are some crops that need relatively large
amounts of potassium such as potatoes, tobacco and cabbage
and they will often be benefited by some addition of potash in
the form of commereial fertilizer.

Nitrogen is chiefly responsible for the dark green, healthy
color and rapid growth of corn or other crops on well manured
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land. It is important to have sufficient amounts in the soil, but
when in excess it is detrimental for some crops. The quality
of the grain may be injured by too much nitrogen. When the
grain lodges the kernels do not fully mature.

Virgin soils contain large amounts of nitrogen but if they
are cropped continuously to such crops as corn, oat; and
timothy without the addition of fertilizer material containing
nitrogen the nitrogen supply is gradually used and the yields
are reduced.

The supply of organic matter and nitrogen in the prairie
soils is considerably higher than in the light colored timber
soils. Eight soils tested from the Waukesha silt loam contain-
ed an average 0f 4,500 pounds of nitrogen in the surface eight
inches per acre. Carrington silt loam will average about the
same. This amount is considered a very good supply. A
question of importance in connection with the nitrogen of this
soil, however, is its availability to plants, and in the soils which
have been under cultivation for a long number of years, this
nitrogen is somewhat inert, and when in this condition, decay-
ing vegetable matter, green crops, or manure plowed under
will give a more readily available supply of nitrogen.

The clover, alfalfa, peas and beans have bacteria on their
roots that take the free nitrogen from the air and store it in-
the plant roots. This is the cheapest method of obtaining
nitrogen and one which the farmers should use to the fullest
extent. On the ordinary dairy farm at least one-fourth of the
land under cultivation should be seeded to clover or alfalfa.
This should be fed to stock or plowed under as green manure
to insure keeping up the supply of nitrogen and organie
matter. :

A rotation with a legume plowed under will secure nitrogen
and reduce danger from diseases, and when supplemented with
phosphorus and potassium fertilizers the legumes thus treated
will take the place of manure, which can then be used for
other crops on the farm. '

Certain crops such as tobaceco, potatoes and vegetables are
grown by farmers who do not keep much livestock and who
do not rotate these crops with legumes. This is not a good
practice. See chapter on Agriculture for more information on
farm practices and types of farming.
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CHAPTER IIL

GROUP OF LOAMS AND FINE SANDY LOAMS

MIAMI LOAM

Extent and distribution: The typical Miami loam is confined
chiefly to the towns of East Troy, Troy, and Lyons, although
some patches occur in other parts of the county. Only a few
areas contain more than a quarter section, and the total area
covers 31,136 acres. The gravelly phase of this type is much
more extensive than the typical soil. The gravelly phase
covers 22,464 acres which makes a total of 7.2% of the county
covered by the Miami loam and its gravelly phase.

Description: The surface soil of the Miami loam econsists of
a brown or light grayish friable loam extending to a depth
of 6 to 8 inches. This is underlain by material of about the
same texture and somewhat lighter color. At 14 to 18 inches
this material passes into reddish-brown sandy clay or gritty
clay loam, which rests upon gravelly till at a depth of 24
inches or more. o

The type is somewhat variable and the texture of the sur-
face may range from a heavy sandy loam to a light silty loam.
The subsoil is looser and more open than the subsoil of the silt
loam and is also more variable, in places containing consider-
able sandy material. However, it contains enough clay to
make it retentive of moisture.

Topography and drainage: The surface ranges from undu-
lating to strongly rolling, with numerous knolls and ridges.
Some of the slopes are rather steep, but the most of the type
would be classed as gently rolling. Because of the surfacc
features and the open structure of the subsoil the type is well
drained. The steeper slopes are somewhat subject to erosion,
but not more so than on the Miami silt loam.

Origin: This soil has been derived from glacial material
ground largely from the underlying limestone by glacial icc.
The subsoil contains much lime carbonate, chiefly in the form
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of small pebbles and powdered rock, but the surface soil has
been leached to a large extent and over a considerable part of
the type an acid condition has developed. The degree of
acidity ranges from slight to medium according to the Truog .
test. There are numerous places where tests show no acidity
at all,

Present agricultural development: The type originally was
in forest, chiefly of oak, hickory, and maple. By far the greater
part is under cultivation and is used for a wide range of crops.
including corn, oats, barley, rye, soy beans, clover, alfalfa and
timothy. Clover and alfalfa have been more uniformly success-
ful on this type than on most other soils of the county. This
is due chiefly to the fact that the soil contains considerable lime
carbonate and is also well drained. The system of farming
followed, including crop rotation, cultivation, and fertilization,
is practically the same as on the Miami silt loam.

Miami loam, gravelly phase: The gravelly phase of the
Miami loam varies in texture. It is mainly a brown gravelly
loam with a deep-brown or reddish-brown, tough, gritty clay
loam subsoil, which carries considerable gravel and passes at
depths of 18 to 24 inches into gravelly or somewhat sandy
calcareous till. The texture of the surface soil ranges from a
gravelly sandy loam to a gravelly silt loam, and in some places
where the surface has been eroded the exposed surface is a
gravelly clay loam. A few small areas that are praectically
gravel free are included with the type.

The Miami loam, gravelly phase, is found in every town in
the county. The smallest area is in Sharon Town, and the most
extensive occurrence in Richmond, Sugar Creek, and Lafayette
Towns. The surface ranges from rolling to broken and hilly,
and in places the slopes are rather abrupt. Over most of the
type, however, modern farm machinery can be used. Because
of the uneven surface features and the loose character of the
subsoil, the natural drainage is good and sometimes excessive.

The material forming this soil was worked up chiefly from
the underlying rock by glacial ice and formed into terminal -
and recessional moraines. The type contains a very large
proportion of limestone material, and the subsoil is very high
in carbonates. The surface soil is seldom acid and for this
reason is well suited to the growing of clover and alfalfa.

The native timber consisted chiefly of oak and hickory. There -
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are still a number of wood lots remaining, but most of the
merchantable timber has been cut.

The greater part of this type is in improved farms, but con-
siderable areas are kept for permanent pasture because of the
uneven surface and rather steep slopes. Where it is farmed
the general farm crops of the region are grown. These include
corn, small grain, and hay. Alfalfa is grown on this soil and
does very well because of the large content of lime. The rota-
tion and methods of cultivation followed are similar to those
practiced on the Miami silt loam. Care should be taken to keep
the steep slopes covered with growing crops as much as
possible, and where there is danger of erosion the land should
be kept in permanent pasture.

Miamr Fine Sanpy Loam

Extent and distribution: The Miami fine sandy loam is con-
fined chiefly to the northern row of towns. It is of rather
limited extent, occupying a total of about 5 square miles. It
is closely associated with other soils of the Miami and Fox
series, and usually occurs in small irregular tracts.

Description: The Miami fine sandy loam has a surface soil
of brown or brownish-gray fine sandy loam extending to a
depth of 8 to 10 inches. This is underlain by material of about
the same texture, although somewhat lighter in color, which
grades at 18 to 24 inches into reddish-brown loam, sandy clay,
or clay loam. The lower subsoil is generally more or less
gravelly below 30 inches. The type as a whole is somewhat
variable but none of the variations were found to be of
sufficient extent to warrant making a phase on the map.

Topography and drainage: The type occurs chiefly on knolls,
drumlins, and slopes and the surface ranges from gently slop-
ing to rolling and in some places hilly. Because of the surface
features and gritty subsoil the natural drainage is good.

Origin: This soil has been derived from glaciated limestone
material which still contains considerable lime. The surface
soil hos been leached to some extent and in places is in an acid
condition. S

Present agricultural develpoment: The original forest con-
¢isted ‘chiefly of oak and maple. The crops grown most ex-
tensively at present are rye, oats, barley, clover, and alfalfa.
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Soy beans and potatoes and some peas and melons are raised.
Cucumbers are grown as a special crop in some localities.

This soil warms up early in the spring, is easy to cultivate
responds well to fertilizers, and is considered a fair soil. It is
better adapted to truck crops than to general farming, how-
ever, and where situated so that transportation is satisfactory,
it should be devoted to this line of farming.

FOX LOAM

Extent and distribution: The Fox loam occurs in small areas
rather widely distributed in East Troy, Troy, and LaGrange
Towns. The typical soil covers 2,624 acres and the gravelly
phase described under this same type name covers 6,272 acres.
Taken all together the type, with the phase included, covers
2.5% of the county.

Description: The Fox loam consists of about 8 inches of gray-
ish-brown loam, underlain by light-brown to yellowish-brown
loam, which changes at about 18 inches to a compact yellowish-
brown clay loam. Stratified sand and gravel generally occur at
a depth of 24 to 30 inches. The surface soil is somewhat vari-
able and ranges in texture from silt loam to fine sandy loam.
Wherever these variations were extensive enough they were
separated and mapped with the type to which they belong.

Topography and drainage: The surface is level or very gently
undulating, except in a few places where it is gently rolling,
owing chiefly to potholes and terrace slopes. Because of the
underlying coarse material, the drainage is good.

Origin: The Fox loam is an alluvial soil and was practically
all deposited by water action in the form.of outwash plains or
stream terraces. The parent material was largely limestone
but because of the action of water much of the lime has been
leached out and the surface soil is sometimes found to be acid.
The deep subsoil however, is usually calcareous and contains
lime.

Present agricultural development: Practically all of the Fox
loam is cleared and under cultivation and included in improv-

ed loams. The uncleared land is in forest, chiefly of maple, oak
and hiekory. The chief crops grown are corn, oats, rye, clover,
and timothy. Alfalfa also does well on this soil because the un-
derlying material contains much limestone. The methods of
cultivation, fertilization, erop rotation followed are practically
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the same as on the Fox silt loam, and the methods for the im-
provement of that type will apply equally well to this soil.

Fox loam, gravelly phase: The Fox loam, gravelly phase, is
rather variable in texture, but is consistently gravelly both on
the surface and through the soil, with the exception of a few
small areas north of East Troy where the surface is free from
gravel. The surface soil generally is a brown gravelly sandy
loam or gravelly silt loam, extending to a depth of about 8
inches, underlain by a more or less gravelly subsoil, heavier in
texture than the surface soil and ranging from a compact loam
to a silty clay loam. Beds or loose porous sand and gravel are
reached at depths of 18 to 30 inches.

The Fox loam, gravelly phase, occurs chiefly on slopes
bordering lakes and streams, on slopes bordering potholes and
various other depressions. The surface is irregular but seldom
steep enough to interfere with the use of modern farm
machinery. Because of the sloping nature of the surface,
erosion has removed part of the surface soil in many places, .
leaving the heavier subsoil exposed. The natural drainage of
the surface and subsoil is good and in places excessive.

The material forming this type has been derived from gla-
cial debris which was reworked and deposited by streams as
outwash plains and terraces. The gravelly material consists
largely of limestone, and consequently the subsoil is never acid
and the surface soil is seldom aecid.

The native growth consists chiefly of oak, with some hickory
‘and a little maple. Probably half of the phase is used for erop
productions while the remainder is in forest or permanent
pasture. The crops grown are the same as those produced on
other soils of the region. The yields, however, are somewhat
lower than those obtained on the loam and silt loam types.
Alfalfa is probably the most promising crop because of the
abundance of lime in the soil. In addition, alfalfa forms a pro-
tecting cover that helps to prevent erosion.

FOX FINE SANDY LOAM

Extent and distribution: The Fox fine sandy loam in its
typical development is confined to the northern half of the
county and is located mainly in LaGrange, Troy, and East
Troy Towns, the largest area being in sections 11, 12, 13, and
14 in the town of LaGrange. Areas of medium texture which
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approach a sandy loam occur in sections 1, 19, 20, 21, 28, 31 and
32 of Troy Town and sections 6 and 21 of East Troy Town.
The type covers a total area of 3,648 acres or about 1% of the
entire county.

Description: The surface soil of the Fox fine sandy loam is
a dull-brown fine sandy loam to sandy loam, 8 inches deep.
The subsoil is a yellowish or light-brown fine to medium sandy
loam which grades at 20 to 24 inches into compact sandy loam
or sandy clay. This material may continue to depths of more
than 36 inches or it may pass into stratified sand and gravel
within the 3-foot section. The type varies in texture and in
places consists of a loamy fine sand or medium sand underlain
by an upper subsoil of about the same texture, which grades in-
to the heavier subsoil before the beds of sand and gravel are
reached.

A variation included with this type consists of a surface soil
of brown or grayish-brown sandy loam, with an average depth
of 12 inches, and a subsoil of mottled yellowish and grayish
sand, which extends to depths of 5 to 7 feet, where it is under-
lain by dense, heavy, calcareous clay having a pinkish or drab
color mottled with yellow and gray. This heavy clay is similar
in texture and structure to the subsoil of the Superior series of
soil as found in other sections of the state. The depth to the
heavy clay is variable but is seldom less than 4 feet. This
variation occurs chiefly as slight swells and low knolls associat-
ed with soils of the Clyde series in the towns of Whitewater
and LaGrange. The surrounding land is for the most part
poorly drained and low. This soil occurs as slightly better
drained areas, and although lying somewhat higher than the
adjoining land, its drainage is somewhat deficient.

Topography and drainage: The surface of the typical Fox
fine sandy loam is generally level, but locally it is slightly un-
dulating. Where the type is lightest in texture it has in places
been influenced slightly by wind action. Potholes are rather
numerous and tend to make the surface irregular where there
are several close together. Because of the texture of the soil
and its underlying coarse material, the natural drainage is
good.

Origin: The material giving rise to this type is of alluvial
origin. It was deposited in its present position largely by
streams coming from beneath the great ice sheet and oceurs as
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outwash plains or stream terraces. Most of the material has
come from the grinding up of the underlying limestone by
glacial ice, but has to some extent been modified by the action
of water.

Native vegetation: The type was originally forested land
and the tree growth was chiefly maple, hickory and oak.
Practically all of the timber has been removed and the soil
placed under cultivation.

Present agricultural development: Practically all of it is im-
proved and devoted to the production of all farm crops suited
to the region. The soil is especially well adapted to truck
crops. It is easy to cultivate, warms up early in the
spring, and responds readily to fertilization.

Most of the sandy subsoil variation near Whitewater is un-
der cultivation and devoted to general farming and truck
crops. It is best suited to the growing of truck crops and is so
situated that it could well be used for gardening.

CARRINTON LOAM

Extent and distribution: The Carrington loam is of limited
extent in Walworth County. It is found chiefly in the north-

western part of the county associated with Carrington silt
loam. The typical soil covers an area of only 950 acres while
the gravelly phase covers an area of 2,048 acres.

Description: The surface soil of the Carrington loam has an
average depth of 10 inches and consists of dark-brown loam
which contains considerable organic matter. The upper subsoil
is a chocolate-brown loam which becomes yellowish brown at
about 16 to 18 inches and grades into a sandy clay loam at
about 20 inches. This gritty subsoil extends to a depth of more
than 3 feet. Small quantities of gravelstones and occasional
bowlders are found in places on the surface. The subsoil may
also contain considerable gravel and stones.

This type is somewhat variable and ranges in texture from
fine sandy loam to silt loam. Where the silty variation occurs
the soil is deeper than typical. These variations give the type
a somewhat spotted appearance, which differentiates it from
the typical silt loam.

Topography and drainage: The surface of the typical soil
ranges from nearly level to gently rolling. Because of the sur-
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face features and the open character of the deep subsoil the
natural drainage is good.

Origin: The Carrington silt loam has been derived from
limestone material which was deposited by the late Wiscon-
sin ice sheet. The glacial material is made up almost entirely
of limestone, but the surface has been leached to such an extent
that it is now in an acid eondition. This acidity, however, does
not extend to as great a depth in the loam soil as in the silt
loam.

Native vegetation: This is a prairie soil and the main growth
was prairie grasses. There was a fringe of timber along
streams and bordering other types and in places such as
gravelly knolls there was also a scattering of timber, but the
growth was not heavy. Practically all of the timber has bee:
removed.

Present agricultural development: Praectically all of the type
is under cultivation and in improved farms. About the same
crops are grown as on the silt loam, but it is not quite as de-
sirable a soil as the silt loam. Methods of improvement recom-
mended for the silt loam will apply also to the loam. The most
important lines of improvement are the correction of acidity
and supplying the element phosphorus.

Carrington loam, gravelly phase: The surface soil of the Car-
rington loam, gravelly phase, consists of about 8 inches of
dark-brown or nearly black loam which in places is somewhat
sandy and gravelly. This is underlain by a chocolate-brown
gravelly loam which becomes yellowish with increased depth.

‘The subsoil is variable. In places the material below 18 inches

is a gravelly clay loam which may extend to a depth of 3 feet
or more. In other places it is more sandy. Locally the lower
subsoil grades into unassorted clay, gravel, and sand, and in a
few places into beds of sand and gravel within the 3-foot sec-
tion. -

The Carrington loam, gravelly phase, is associated with the
Carrington silt loam and occurs scattered through practically
all of the prairie regions, mainly in tracts of a few acres to 40
acres, although there are some larger tracts. It is a soil of
minor importance from an agricultural standpoint.

The phase usually occupies gravelly ridges or knolls, and
many of these are conspicious as they form a contrast to the
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gently undulating silt loam. The natural drainage is sufficient
and in places excessive.

The material forming the Carrington loam, gravelly phase,
is of glacial origin and occurs chiefly as kames and eskers.
The gravelly material is almost entirely limestone, and the
subsoil is well supplied with carbonates. The surface soil, how-
ever, is usually found to be slightly acid. The degree of
acidity is less than on any of the other Carrington soils. For
this reason alfalfa will grow on the gravelly phase of the
Carrington loam, whereas, on the Carrington silt loam it is
sometimes difficult to secure a good stand of alfalfa without
lime.

The greater part of the phase is under cultivation and is de-
voted to the general farm crops of the region. The yields are
lower than on the Carrington loam or silt loam, and the phase
as a whole is not as highly prized.

WAUKESHA LOAM

This soil is of comparatively small extent and therefore of
minor importance. The largest area is in sections 21 and 22
in Kast Troy Town. Small patches occur in Troy and La-
Grange Towns. None of the areas are of more than one square
mile in extent, and most of them are much smaller. The
typical phase covers 1,792 acres.

The surface soil of the Waukesha loam consists of a dark-
brown to black loam 8 inches deep. This grades into a
chocolate-brown subsoil, which becomes heavier and more com-
pact with depth, takes on a yellowish-brown color below 14
inches. At a depth of 2 feet there is usually considerable. gritty
material, and beds of sand and gravel are reached at depths
ranging from 20 to 30 inches. The surface of the Waukesha
loam is level. The underlying sand and gravel insure good
natural drainage.

The soil has been derived largely from glaciated limestone
material deposited in the form of outwash plains and terraces.
Although the lower subsoil contains much limestone material,
the surface soil is acid and in need of lime.

All of this type ocecurs within the prairie regions. Most of it
is included in improved farms and is devoted to the production
of the ordinary farm crops of the area. Being somewhat
lighter in texture it is better suited to special crops than the
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heavy silt loam of this series, but the trucking industry has not

been developed. .
The methods of cultivation, fertilization, and crop rotation

followed are practically the same as on the silt loam.

Waukesha Loam, gravelly phase: The Waukesha loam, grav-
elly phase, has the same relation to the Waukesha soils as the
Fox loam, gravelly phase, has to the light-colored terrace and
outwash soils. The surface soil for the most part consists of
a dark-brown to nearly black sandy or silty loam, extending to a
depth of about 8 inches. This is underlain by a gravelly sub-
soil that is somewhat heavier in texture than the surface soil
and in places becomes a silty clay loam. Beds of loose sand
and gravel are reached at depths ranging from 18 to 30 inches.

The gravelly phase occurs chiefly in Richmond, Darien, and
Sugar Creek Towns. It covers an area of 892 acres. In a
number of places it occurs within areas of Waukesha silt loam,
deep phase, as terrace escarpments or bordering pothole de-
pressions. It also occurs along the slopes leading to streams.
. This soil has been formed from glacial outwash material de-
rived from the limestone till which covers the region.

The surface is somewhat irregular or sloping but seldom
steep enough to interfere with the use of modern farm
machinery. Because of the loose character of the soil and the
sloping surface, the natural drainage is good to excessive.

The greater part of the Waukesha loam, gravelly phase, is
included in farms and is devoted to the general farm crops of
the region. It is probably better suited to alfalfa than the
‘Waukesha silt loam because the gravelly subsoil contains much
lime within reach of the roots of the plants. Where the sur-
face soil has a dark color it is for the most part slightly acid.
Where the surface soil has been eroded so as to expose the
heavy subsoil, there is considerable lime near the surface.

In the use of this soil, efforts should be made to prevent
erosion, and this may be done by keeping the surface covered
with a growing crop as much as possible.

There is a fine sandy loam variation which is confined to
small scattering areas in the towns of Troy, East Troy and La-
Grange. It covers a total of about 448 acres. The surface is
level and the natural drainage good. The surface soil is a
dark colored fine sandy loam. The subsoil is a chocolate brown
fine sandy loam which becomes more yellowish with depth and

D



50 SOIL SURVEY OF WALWORTH COUNTY

usually grades into a sandy or gritty clay loam at 14 to 16
inches. Beds of sand and gravel are reached at 2 to 3 feet.
This variation was so limited in extent that it was not con-
sidered advisable to map it as a separate type and therefore it
was included with the Waukesha loam, since its agricultural
value is about the same,

CHEMICAL COMPOSITION AND IMPROVEMENT OF LOAMS AND FINLE
SANDY LOAM

In this group of soils there are eight separate types most of
which are of minor importance individually but collectively
the group is important since it covers a total area of 49,390
acres or about 14 per cent of Walworth County. These soils
are somewhat lighter in texture than the silt loams but where
general farming is carried on practically the same methods of
improvement can be followed as outlined for the silt loam -
soils on pages 35-39.

While there is some variation in the texture, structure and
color of the types of soil in this group there is a sufficient
similarity so that general methods of improvements discussed
here will apply to the entire group.

Tests and observations which have been made on these soils
indicate that most of the types are in need of lime. The dark
colored prairie soils show a greater need than the light colored
soils. There are a few exceptions to this need and these are
found where the underlying limestone or gravelly till comes to
the surface. Frequently, however, the soil will be in an acid con-
dition even when the lime stone or gravelly till is within one
foot of the surface.

The supply of organic matter in the dark colored types such
as the Waukesha and Carrington loams is somewhat greater
than the light colored types but in older cultivated soils this
organic matter is in an inactive form so that the introduction
of decaying vegetable matter will greatly aid in the improve-
ment of these types regardless of color.

The supply of phosphorus in these loams and fine sandy
loams is lower than in the heavier types and these soils show a
marked deficiency in this element. The actual number of
pounds of phosphorus which these soils contain, however, is not
a true index of the actual need of this element. Some of the
soils which show a small total amount do not respond as well
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to an application of the phosphorus fertilizer as do the types
which have a large amount present so that the behavior of the
crop is a more important indication of the need of phosphorus
than the chemical analysis.

Regarding the supply of potassium in the soil the total

“amount is approximately 25,000 pounds per acre or fully 20

times as much as the supply of phosphorus. Where general
farming is conducted and where there is maintained a good
supply of vegetable matter in the soil this will doubtless be
sufficient. Where special erops are raised which require a
large amount of potassium this element may be supplied to
advantage in the form of a commercial fertilizer.

The principal characteristics of these types is that they hold
somewhat less water than heavier soils do and they warm up
more quickly in the spring. This together with the readiness
with which they can be worked adapts them to truck and
special crops, better than the growing of staple ecrops. It is
necessary to give them somewhat more attention to maintain
fertility partly because of the fact that they are lower in
fertility than the heavier soils but more because of the fact
that these special crops require a higher degree of fertility to
produce satisfactory yields. When these soils are used for the
production of special crops their fertility can be maintained
either through the use of a rotation in which a legume is grown
as the means of securing the necessary nitrogen and organic
matter while the other elements, chiefly phosphorus and
potassium, are supplied in commercial fertilizers. When this
latter system is followed one-third or one-fourth of the land
should be sown to a legume such as clover or soy beans which
have large powers of gathering nitrogen from the air, and a
part of the phosphorus and potassium should be used for the
growth of different green manuring crops. The fertility used
in this way will become available for the succeeding crops
through the decomposition of the legume when plowed under
and the remainder of the fertilizer to be used should be ap-
plied on this ground at the time of fitting it for the succeeding
erops.
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CHAPTER 1IV.

GROUP OF MISCELLLANEOUS SOI1L.8

MIAMI STONY LOAM

Extent and distribution: The stony loam occurs chiefly in
rather large bodies in the morainic region in the northwestern
part of the county, particularly in LhaGrange and Whitewater
Towns. A few smaller tracts are in other morainie parts of the
county. The type covers a total area of 1,664 acres or 5% of
the whole county.

Description: The Miami stony loam does not have the uni-
form characteristics of a district soil type. It includes areas
of stony soils with extremely rough and irregular morainic
surface features similar to those of the Rodman gravelly loam.
This stony loam, however, differs from the Rodman gravelly
loam in having a heavier covering of soil material over the un-
derlying gravel. The surface soil ranges in texture, from place
to place, from a heavy sandy loam to a silt loam. It is not very
gravelly but is generally extremely stony, except in very small
local areas. The subsoil is chiefly reddish brown in color,
ranges in texture from loam to gritty compact clay loam, and
extends to depths of 20 to 30 inches or more before beds of
loose gravel are encountered.

Topography and drainage: Its surface is extremely rough
and broken so that cultivated corn crops could not well be
grown. The natural drainage is good, but seldom excessive,
because the soil above the gravel is sufficiently deep to retain
moisture.

Omrigin: This soil is of glacial origin and has been formed
largely from the grinding action of glacial ice on the underly-
ing limestone rock. Some of the type occurs in the form of
kames and eskers but over the beds of gravel there is usually a
covering of soil from 1-3 feet deep. The type is well supplied
with lime but the subsoil contains considerable more than the
surface soil.
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Native vegetation: The forest growth consists mainly of red
oak, white oak, and hickory with some poplar and birch. The
best timber has been removed but there is still some left that
would make posts, ties, and stove wood.

Present agricultural development: The chief use of this type
is for pasture and it supplies good grazing for the entire season
where cleared of timber and brush. This is in direet contrast
with the Rodman gravelly loam, where grazing is limited to
spring and early summer.

In the improvement of this soil there is not much that can
be said except that it is advisable to keep the land in pasture
as much as possible, but if the steep slopes are cultivated the
danger of erosion would be greatly increased.

‘Where the land is not too steep or stony to be cultivated it
might be advisable to plow and sow to alfalfa. Being well
drained and well supplied with lime this type should produce
excellent alfalfa. The amount of feed secured from the alfalfa,
either as pasture or hay, would be much greater than from the
native pasture. Once started, alfalfa would doubtless stand
on this land for a number of years.

RODMAN GRAVELLY LOAM

The Rodman gravelly loam includes areas that are rather
variable in texture and have a broken and rough topography.
The surface soil generally consists of a brown or dark-brown
loam, silt loam, or fine sandy loam, containing a considerable
amount of gravel and extending to depth of 4-6 inches. This is
frequently underlain by from 4 to 8 inches of extremely gritty
clay loam which is underlain at from 8-12 inches by beds of
stratified gravel. In places the layer of sand and gravel is
less than this, and in others somewhat deeper.

The type occurs chiefly in LaGrange, Whitewater, Lyons,
Geneva, and Troy Towns, and in a number of small scatter-
ing areas in other sections. The areas are all irregular and are
associated chiefly with soils of the Miami series. In some
- places stones appear upon the surface, but these are usually
not numerous.

The surface of the Rodman gravelly loam is extremely rough
and broken, being made up largely of kames, eskers, and pot-
holes. In many places the land is too steep for cultivated
crops. Because of the uneven surface and the extremely
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gravelly nature .of the subsoil, the natural drainage is excessive
and the type suffers from drought every year.

The material forming this soil has been derived largely from
the underlying limestone through the grinding action of glacial
ice. Over 90 per cent of the gravelly material consists of lime-
stone. Much of it has been deposited by water underneath the
the ice. This soil is not acid but contains large quantities of
lime carbonate.

The native vegetation consisted chiefly of serubby oak and
hickory, and a considerable part of the type is still covered by
a scattering growth of scrubby oak. The type is used chiefly
for grazing and supplies good pasture during the spring and
early summer. As soon as hot weather sets in, however, the
grass dries up and is of little value for the remainder of the
season. This soil should be kept for grazing, and the timber
now standing should be retained in order to prevent erosion.

COLOMA FINE SAND

The Coloma fine sand consists of a grayish-brown loamy
fine sand or loose fine sand, underlain at 6 to 8 inches by
yellowish fine sand. Locally at depths of 30 to 40 inches it
contains enough clay to make the sand slightly sticky, and in
places the lower subsoil also contains small quantities of fine
gravel.

This type covers a total of 1792 acres or about .5% of the
county.

The Coloma fine sand occurs chiefly in LaGrange Town.
The topography varies from gently rolling to rolling, and
owing to the loose subsoil and the rolling surface, the natural
drainage is excessive.

This type has been formed from glacial material probably
derived in part from local limestone and in part from sand-
stone material carried by the ice sheet. This soil has been
leached considerably since its first deposition, and practically
all of the carbonates that may have been present originally
have been leached from the surface soil, and an acid condition
has developed.

The native forest growth consists of a rather scattering
growth of oak, hickory, some poplar, and hazel brush. A large
part of the type is cleared and in farms, and is being used for
the production of the ordinary farm crops. Its produectivity,

4
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however, is rather low, and the general appearance of farm-
steads is inferior to those of heavier soils. The type is better
suited to the production of special truck crops than to general
farming, and where it is favorably located for chipping it
should be devoted to the trucking industry. The tvpe responds
readily to fertilizers and is in need of mineral plant-food ele-
ments and also nitrogen and organic matter. With the use of
mineral fertilizers, good stands of clover can be secured, and
by turning these under the organiec content can be increased.
‘Where the supply of manure is small, mineral fertilizers should
be used. They may also be used to good advantage to supple-
ment the manure and thus make it cover a larger acreage.

PLAINFIELD FINE SAND

The surface soil of the Plainfield fine sand is a light-brown
fine sand 6 inches deep. The subsoil is a yellowish fine sand,
which becomes somewhat lighter in color and extends to a
depth of over 3 feet. Locally the lower subsoil is coarser in
texture and may grade into beds of stratified sand and gravel.

This type occupies a total area of 2 square miles in the
northern tier of towns, and occurs chiefly in LaGrange Town.
The surface of this soil is level to gently undulating, and the
natural drainage is good to excessive.

Small areas occur in Whitewater and La Grange Towns that
are not typical. They are low lying and have a heavy clay
stratum a few inches thick at shallow depth which interferes
with the underground drainage. The surface soil is a brown
or grayish fine sand underlain by a yellow or grayish and some-
times grayish and brown mottled fine sand which extends to
a depth of 4 to 8 feet.

A dark phase is of very small extent and is confined chiefly
to the town of East Troy. It ecovers an area of only 128 acres
and because of its small extent it is not mapped separately but
is included with Plainfield fine sand. The soil consists of a
dark-brown to a nearly black fine sand or loamy fine sand, 8
to 12 inches deep, underlain by light-brown or yellowish-brown
fine sand which usually grades into stratified sand and gravel
at depths of less than 3 feet.

The surface ranges from level to gently undulating, and the
natural drainage is somewhat excessive. The soil is of
alluvial origin and occurs on terraces or out-wash plains. Tt is
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practically all under cultivation, being devoted to corn or to
the general farm crops of the region. The yields are slightly
better- than those obtained on the typical Plainfield fine sand.

The greater part of this type is cleared of the native cover,
consisting chiefly of serubby oak, and is devoted to the
ordinary farm crops of the region. Yields, however, are con-
siderably lower than on the heavier type. Corn, rye, small
grains, and hay are the chief erops, but the type is better suit-
ed to special crops, such as potatoes or garden truck, than to
general farm crops. The soil works up easily, warms up early
in the spring, and responds readily to fertilization. More or-
ganic matter should be added, and complete fertilizers will give
good results on this land.

To improve this type legumes should be grown, and to
succeed with these it may be necessary to use commereial
fertilizers. For this purpose a mixed fertilizer will be best,
and a 2-10-4 will be well suited to this sandy soil. About 200
or 300 pounds per acre should be used. When clover is well
established, a second crop may be plowed under to supply the
needed organic matter. Where acid, the soil should be limed
before best results can be expected from the mixed fertilizers.
The use of lime will help to insure the success of clover. By
following a short rotation in which a legume is grown and a
part of it plowed under, and by supplying the mineral plant
food elements through commercial fertilizers, good crops may
be secured. A rotation consisting of clover, corn or potatoes
followed by a small grain is well suited to this soil.
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CHAPTER V.

GROUP OF POORLY DRAINED SOILS

CLYDE SILT LOAM

Extent and distribution: This soil occupies a total arca of
41,280 acres or 11.5% of the entire county. From the stand-
point of area it is one of the important types of the counly.
1t is found in practically every township but is most extensive
in the towns of Linn, Bloomfield, Geneva, Walworth, and Lima.
Very few areas are over one square mile in extent, most of
them ranging from a few acres to a quarter section.

Description: The surface soil of the Clyde silt loam consists
of 10 to 16 inches of black heavy silt loam. The subsoil grades
through a few inches of dark-drab or bluish silty clay loam
into plastic silty clay, which passes at 20 to 24 inches into stiff,
impervious, mottled clay or yellow silty clay. Lenses of
mottled clay and yellow fine sand a few inches thick are found
here and there in the deep subsoil. There are a few variations
in the surface material; locally the soil is slightly heavier than
silt loam, and in some places loam areas have been included.

As developed in the old glacial area, chiefly in Sharon Town,
the surface soil consists of 12 to 16 inches of dark-gray to
black silt loam containing much organic matter. The upper
subsoil consists of a grayish, yellowish, or sometimes bluish
silt loam, which rapidly grades into a silty clay loam, and
generally becomes a strongly mottled impervious silty clay be-
low 20 inches. The heavy material extends to a depth of 4
feet or more and rests upon unassorted glacial material. In
some places the soil is heavier than a silt loam and could prob-
ably be classed as a clay loam or silty loam.

Topography and drainage: The surface is level and gently
sloping or saucer-shape. The type occurs chiefly in long
narrow strips occupying depressions in the upland; in places
it occurs along drainage ways. It is all low-lying, and has poor
natural drainage. Owing to its low position it frequently re-
ceives seepage from the adjoining high land. While the drain-
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age is naturally deficient, the part which is the most elevated
can sometimes be cultivated safely, although tile drains would
be beneficial to all the land. ,

Origin: The material forming this soil consists for the most
part of till derived by glacial action from the underlying lime-
stone. As the soil occupies low places, there has been an ac-
cumulation of vegetable matter, the decay of which accounts
for the dark color and the high organic content. Since this
soil has been derived from limestone material and has received
the wash from the higher land, it is well supplied with car-
bonates and but little of it is acid.

Some of the type occurs as low terraces or outwash plains

and has the same origin as the Waukesha but is lower and
more poorly drained. The phase which is found on terraces
has been leached more than the ice-laid phase and is frequently
found to be in need of lime. This variation was too limited to
be shown separately on the soil map.

Native vegetation: The original forest on this soil consisted
of ash, elm, alder, and willow. Most of the merchantable tim-
ber has been removed, but there are still a few trees available
for saw timber.

Present agricultural development: Probably half of the
Clyde silt loam is under cultivation. The cultivated land is
partly drained and lies between the upland and the lowest
parts of depressions. Part of the type is too poorly drained to
be cultivated. Where the drainage is sufficient corn, root
crops, small grains, and hay are being grown, and where the
drainage is not so good the land is used for pasture.

Drainage is of course the first and most important step in
the improvement of this type. When completely drained it is
one of the best types for corn in southern Wisconsin. It is al-
so well adapted to sugar beets, cabbage, and hay. Small grains
are inclined to lodge and the quality of the grain is not quite
equal to that grown on the upland soils. Wherever there is a
small accumulation of peat or muck over the surface, the use
of mineral fertilizers containing phosphorus and potash might
be advisable during the early stages of cultivation. As the
peat becomes mixed with the mineral soil by cultivation, the
need for mineral fertilizers will be reduced.

For additional information on the management and improve.
ment of this soil see page 60.

P
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CLYDE CLAY LOAM

Extent and distribution: This soil covers a total area of 6,528
acres or nearly two per cent of the whole county. It is most
extensive in the town of Whitewater but smaller tracts occur
in nearly every town in the county.

It is associated with soils of Miami and Carrington series and

.forms part of the lowlands of the county.

Description: The Clyde clay loam consists of a black silty
clay loam passing at a depth of 10 to 14 inches into mottled
drab and yellow silty clay, which grades at from 18 to 30
inches into a dense, heavy, impervious clay, mottled with gray
and yellow, and in places with an indication of a peculiar pink-
ish color typical of the Superior soils mapped in other parts
of the State. Both the soil and subsoil are calcareous. This
type includes several variations. The texture varies from a
silty clay loam to a clay loam and even to a heavy clay, but
because of its limited extent these variations were all grouped
under the head of clay loam. The subsoil also varies. In
places the heavy material extends to a depth of over 3-4 feet
while in other places of limited area there are thin layers or
beds of fine sand in the deep subsoil between 3-4 feet below the
surface.

Topography and drainage: The type has a flat surface and
a rather low position, lower than the Waukesha soils with
which it is sometimes associated. The natural drainage is slow,
but is naturally good enough or can be improved so as to be
sufficient for general farm crops. From the standpoint of
drainage the type includes two classes of land, one which is
sufficiently drained to allow cultivated crops to be grown, and
the other whiech is in a rather marshy condition and too wet for
cultivation at the present time. This marshy land can all be
drained and will, when improved, be equally as good land as
that which is now being farmed, the soil material being
practically the same. Artificial drainage is needed over a large
proportion of the Clyde clay loam.

Origin: The typical Clyde silt loam occupies poorly drained
depressions in the glacial till regions and the soil material has
come largely from the underlying limestone formation through
the grinding action of glacial ice. The low poorly drained con-
dition favored a rank growth, the decay of which has result-
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" ed in the high content of organic matter and the dark color. A
phase of the Clyde clay loam occurs on low terraces or outwash
plains and has the same origin as the Waukesha soils. The
typical soil is seldom acid but the terrace or outwash phase has
been leached and acted upon to a greater extent by water and
much of the limestone material has been removed. An acid
condition has developed over most of this phase of the type.

Native vegetation: Some of the areas in Walworth Town are
probably part of the prairie in that section. Most of the other
tracts supported some forest, mostly elm, soft maple, and ash.

Present agricultural development: Probably half of the clay
loam is under cultivation, and where fairly well drained it
produces good crops. Drainage, however, is the important
feature in improving this soil, and until artificial drainage has
been supplied, crops can not be grown successfully year after
year. When thoroughly drained, this is a strong, productive
soil, well adapted to corn, hay, and root crops.

CHEMICAL COMPOSITION AND IMPROVEMENT OF CLYDE CLAY LOAM
AND CLYDE SILT LOAM

These two types occupy a total of about. 13.7 percent of the
county, and form a substantial part of the best agricultural
land in the region. They are characterized by having relative-
ly large amounts of organic matter, accumulated as a result of
poor drainage. The supply of organic matter is quite variable
since the soil grades into Muck and Peat on the one hand and
into upland mineral soils on the other. Chemical analyses of
such soils show that the nitrogen content varies from 4,000 to
10,000 pounds per acre 8 inches. The supply of phosphorus
runs from 1,000 to 2,460 pounds per acre while potassium
usually runs from 25,000 to 40,000 pounds per acre or more.
Where the soil has a thin covering of Peat the phosphorus and
potassium are present in the surface soil in considerable
smaller amounts.

The portion of these soils found on Terraces usually show
some need for lime and ground limestone on such places can be
used to advantage. Over most of the region, however, these
soils do not need lime. They are so situated that they receive
the wash from higher lands, which contain lime material, and
this lime bearing water has prevented the development of an
acid condition in these lands. Where acidity is found it is
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usually so slight that but little if any lime is needed, except as
indicated above.

The most important step and the first step in the improve-
ment of these soils is to supply adequate drainage. Tile drains
and some open ditches have been installed and a portion of the
land is now devoted to cultivated crops. Considerable areas,
however, are still undrained, and are used chiefly for pasture
and hay. The drainage of these lands frequently requires the
development of drainage districts, but there are numerous
tracts which are so situated that they can be reclaimed by in-
dividual efforts.

A condition which sometimes develops on this soil is shown
when corn turns yellow on areas of small extent. In such cases
the use of some form of potash or strawy horse manure is help-
ful. There is relatively a much larger supply of nitrogen than
phosphorus and potassium. For this reason it is a good
practice to use the manure on the upland soils which are de-
ficient in nitrogen and apply mineral fertilizers to the low
land when these are needed. In many cases which show a
marked need of potassium during the first few years of
cropping, usually where the soil is high in organie matter to a
depth of a foot, this lack of potassium frequently disappears
after a few years of cropping as a result of the settling of the
surface so that deep plowing mixed up some of the soil high in
potash.

In spite of their large content of both phosphorus and
potassium, it is not infrequently true that these soils show low
availability of these elements, especially of potassium. This
is probably due to the inert condition of much of the organic
matter which protects the earthly part of the soil. Where
thoroughly good artificial drainage has been developed and
nevertheless poor crops secured, this result will usually be
found to be due to lack of available potassium and in some
cases also of phosphorus. A direct experiment should be made
in these cases with potassium and phosphate fertilizers, as sug-
gested in the bulletins of the Experiment Station.

These soils are capable with thorough drainage and proper
fertilization and cultivation of heing made among the most
productive lands in the state. Within hauling distance of
Racine and Kenosha these same soils are being utilized to some
extent for trucking, and this industry could be developed in
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Walworth County where locations are favorable and markets
within reach. All of these lands not now being farmed should
be drained and put to work, for it is an economic loss to have
them idle.

CLYDE LOAM

Extent and distribution: The Clyde loam covers a total area
of 2,172 acres or less than 1% of the entire county. It is found
most extensively in Whitewater and LaGrange townships
though small patches are found in other parts of the area. The
Clyde loam is closely associated with Peat and with other
types of the Clyde series,

Description: The Clyde loam consists of 12 to 18 inches of a

black loam, passing through brown loam into mottled yellow

and brown sandy loam at 20 to 24 inches, below which it is a
mottled yellow and gray loamy sand. The subsoil is somewhat
gravelly in places, and is underlain at depths of 4 to 6 feet
by dense impervious clay similar to the lower subsoil of the
Poygan series. The surface soil is somewhat variable in the
depth of the dark-colored material as well as in texture. The
depth to the heavy material in the deep subsoil is also variable.
In some instances this heavy material appears to be lacking.
In some places the surface soil was found to be a fine sandy
loam but such variations were too limited to map separately.

Topography and drainage: This soil occupies low, level, or
somewhat depressed areas and the natural drainage is defieient.
Part of the land is in a marshy condition during a portion of
each year and all of it should be tile drained before maximum
crops can be expected from year to year. There are some areas
where the surface is sufficiently well drained so that fair crops
are being grown without artificial drainage, but there is always
some danger during periods of heavy rainfall of there being an
excess of moisture,

The better drained areas are the same from the standpoint
of texture, color, ete. as the more poorly drained portions of
the type, but occupy a position a foot or so higher and
frequently have more fall than the remainder of the type.

Origin: The Clyde loam was formed in two ways. Part of
the soil represents depressed areas in the glacial till which was
derived from the underlying limestone by the action of glacial
ice. Part of the type was derived also from outwash or valley

e
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fill hill material which came originally from the same parent
rock but which was acted upon to a greater extent by water.
The water deposited phase, having been leached most, may be
in need of lime in places, while the till phase seldom needs
lime, :

Native vegetation: The native growth on this soil consisted
of ash, elm, soft maple, with some alder, willow, ete.

Some of it was rather open and only sparsely covered with
brush and trees. Most of the timber of value has been cut but
there is still some suitable for fire wood and possibly a few
trees suitable for saw timber, together with some brush.

Present agricultural development: The Clyde loam where
cultivated is used for corn, hay, pasture, and to some extent
for small grain, but the soil is cold and wet in the spring and
crop yields are often unsatisfactory. In many instances the
crops are spotted and uneven owing to poor drainage condi-
tions. When well drained this land is well suited to general
farm crops and is classed as good land, especially adapted to
corn. It is also suitable to such crops as cabbage and onions
where marketing conditions are favorable.

Chemical composition and improvement: This soil is some-
what variable in its physical properties. Its supply of
nitrogen, phosphorus, and potash is somewhat smaller than in
the silt loam, but it contains more organic matter than do the
light eolored upland soils and contains a fair amount of phos-
phorus and potash. In its improvement drainage is the first
and most important step. When this has been supplied, this
soil is well adapted to the growing of general farm crops, but
it is also well suited to special truck crops. Where favorably
located, it should be devoted to these special truck erops rather
than to the growing of general farm crops. When well drain-
ed, it warms up readily, is easy to cultivate and therefore very
desirable for the growing of crops which require intensive
cultivation.

GENESEE SILT LOAM

The Genesee silt loam as mapped in Walworth county in-
cludes a variety of soil materials all of which occur as first
bottom land chiefly along Honey Creek, Turtle Creek, Sugar
Creek and White River and in small areas along other streams
chiefly in the north half of the county. This type as a whole
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may be divided into two divisions or phases. The more ex-
tensive or dark phase covers 6,208 acres and a lighter phase
covers 768 acres which in all makes a total of 1.9% of the en-
tire county that is covered by the Genesee silt loam. The light
phase which is the portion of the type more nearly typical of
this soil as mapped elsewhere in the State consists of a medium
to dark brown smooth friable silt loam underlain by mottled,
drab and yellow silt loam which in places approaches a clay
Toam in texture. This contains numerous lenses of fine sandy
material. These sandy layers vary from 1 to several inches in
thickness. In places the subsoil to a depth of 3 feet is
practically free from sand while in other places the greater
portion of the soil section may be sandy. This lighter portion
of the type occurs chiefly in Richland township with
other small pieces in Troy and East Troy townships.

The darker portion of the type which might be considered as
a dark phase or variation consists of a brown to nearly a black,
smooth silt loam which ranges in depth from 8 to 18 in. but in
some places extends to a depth of 24 in. The supply of organie
matter is variable and in places is sufficiently high to make the
material approach a muck. The subsoil is a drab or mottled
gray and yellow silty clay loam. Lenses of fine sandy loam
and gravelly material, a few inches in thickness may occur
throughout the subsoil. where the organic matter is highest,
the soil is frequently dark enough so that if it had been of
sufficient extent it could have been mapped as Wabash silt
loam. ‘

The surface of the Genesee silt loam is all low, level or de-
pressed and the natural drainage is poor. Practically all of
the type is subject to annual over flow.

The material forming this soil has been deposited by flowing
water and is derived from the glaciated limestone material
that forms the upland soils of the region. The leaching of the
water through the upland soils and its draining on to the lower
lands keeps this lowland from becoming acid. The subsoil
frequently contains a considerable amount of lime carbonate.

The native vegetation consists chiefly of elm, ash, soft maple,
willow and alder. Most of the merchantable timber has been
removed but on the larger areas there are still some trees that
are suitable for saw timber.

Nearly all of the type is unimproved as most of it is too wet
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in its natural condition for cultivated crops. In a few places
where ‘it adjoins the higher land it is cultivated and in dry
seasons produces good crops. However, the danger from ex-
cess moisture-is so great as to discourage the cultivation of this
type of land. Some of this soil is in grasses and supplies good
grazing a part of the year. Drainage, of course. is the most im-
portant factor in the improvement of this soil. This would call
for the deepening of the drainage ways in most cases. When
some of the larger marshes are drained portions of this typ2
will also be greatly benefited. When thoroughly drained and
placed under cultivation it will become a productive soil es-
pecially adapted to corn and seldom injured by frost.

The large water-holding capacity of such soils together
with their large quantity of nitrogen makes them suitable for
crops, making strong growth of stock or leaf. Among the
staple crops, hay and corn are best suited to such land. Special
crops such as cabbage, hemp and sugar beets also do well, but
these will require larger amounts of potassium and phosphorus
fertilizers. The degree of drainage must also be considered in
selecting the ecrop to be grown. Timothy and alsike clover for
hay may be grown on land having insufficient drainage
to be adapted to corn or other erops requiring tillage.

Drainage: In Walworth County there are over 80.000 acres
of land which may be classed as poorly drained, and which
must be provided with open ditches or tile drains before
cultivated crops can be safely grown from year to year. This
includees 41,280 acres of Clyde silt loam, 29,248 acres of peat,
and 6,528 acres of Clyde clay loam and 2,176 acres of Clyde
loam, and the Genesee silt loam. In addition to these soils,
there are places on the level prairie and also in the light-color-
ed terrace soils where the lands are somewhat deficient in
drainage, and where tile drains can be used with profit. Tt is
‘safe to say that there are approximately 100,000 acres of land
in Walworth County which could be profitably improved by
drainage.

The soils mentioned above are, for the most part, unimprov-
ed, or are used only for grazing or for the production of wild
or tame hay. The Clyde silt loam and clay loam, when drained,
make some of the best types for corn in southern Wisconsin,
and to have it in its present undrained condition is an economic
loss. The peat is less valuable, but its improvement by drain-

E
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age will greatly add to the producing possibilities of the
county. The Clyde loam is a good trucking soil when drained.
Practically all of these lands ean be successfully drained, and
every farmer having poorly drained land should develop a
plan by himself, or with his neighbors for the improvement of
these idle acres.

Since over 20 per cent of the land in Walworth County is
failing to do its duty because of poor drainage, and since well-
drained land adjoining is worth from $100 to $200 per acre, it
would seem that the improvement of such land would be a
matter of vital concern to the county as a whole. If this land
were all in corn and properly handled, it would yield at a
conservative figure over three million bushels per year.

For a more detailed discussion of the problem of manage-
ment of marsh soils and drainage, see Bulletins Nos. 284 and
-309, Wisconsin Experiment Station.

PEAT

Extent and distribution: Peat occurs in all towns and is
more widely distributed than any other type in the county.
The largest tracts are in the towns of Troy, Richmond, Sugar
Creek, Whitewater, and Bloomfield. These larger tracts cover
from 2 to 4 or more square miles. There are many tracts that
vary from a few acres to one-half square mile in extent. There
are in the county 28 032 acres of Typical Peat and 1,216 acres
of Peat shallow phase.’

Description: Most of the type mapped as Peat consists of
dark-brown or black fairly well decomposed organic matter
passing at from 10 to 18 inches into lighter brown and less
well decomposed material. In the larger areas the surface
material in places is only slightly decomposed and lighter
brown in color. In such places the original form of vegetation
may be plainly seen and the bulk of the material is fibrous. In
the small areas the sloping portions are sometimes of a springy
nature and the black thoroughly decomposed Peat may extend
to a depth of over 3 feet. In some places the peat is over 10
feet deep.

The subsoil under most of the Peat consists of heavy mate-
erial ranging from gritty loam to silty clay loam. Where the
neighboring upland is sandy, however, the material is fre-
quently sandy below the Peat. In several places the Peat is

.
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underlain by marl. The depth of the Peat is somewhat vari-
able, but will average more than 3 feet. Where the depth to
the mineral soil is less than 18 inches, a shallow phase of Peat
has been mapped.

Topography and drasnage: The Peat is all low lying. The
surface is level or very gently sloping, and the natural drain-
age is extremely poor. Some of it is subject to overflow and
over a great deal of it the water table remains close to the sur-
face most of the time.

Origin: The material forming the Peat has been derived
from the growth and accumulation of vegetable matter which
is now in various stages of decomposition. In some cases this
material is still raw so that the original fiber can still be seen.
In other places it is thoroughly decomposed so that the original
structure has entirely disappeared. In some instances, es-
pecially around the border of marshes, a varying amount of
mineral matter has been mixed with Peat, so that the result is
soil approaching Muck. Because of the limited extent of this
variation, however, the Muck is not shown separately on the
soil map.

Owing to the large content of lime material in the deep sub-
soil throughout the upland, and because the water leaching
from the upland and accumulating in the marshes carries lime,
the Peat soil is not acid. A number of acidity tests were made
on the Peat but only in a very few instances was an acid re-
action obtained. There appears to be no relation between the
degree of decomposition and acidity.

Native vegetation: Some of the marshes are treeless in part
and are covered with a growth of sphagnum moss and coarse
marsh grasses. The original tree growth in places consisted of
dense growth of tamarack, while in other places the growth
was ash, alder, willow brush, and a scattering of tamarack.
Some ash was also found where the peat is shallow. Some
marshes are partly open and partly forested.

Present agricultural development: Most of the large marshes
are now included within drainage districts and many outlet
ditches have been or are being constructed. In most cases,
however, only the outlet ditches have been constructed and
lateral open ditches or tile drains have not yet been put in.
When this land is thoroughly drained and properly fertilized,
it will be adapted to a number of crops, including corn, sugar
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beets, cabbage, onions, and hay. Some grains may also be
grown, but there is considerable danger of lodging and the
grain does not fill out as well as on the upland soils.

Drainage is the first step necessary in the improvement of
this type, and until thorough drainage is supplied it is useless
to attempt cultivation. At present the Peat marshes are used
chiefly for the production of marsh hay and some pasture.
Only in a very few cases are cultivated crops being grown.
Little tiling has been done on the Peat lands, but the impor-
tance of this is being appreciated and more attention than ever
before is being given to the reclamation of the marsh lands.
Because of the high value of the upland soils, it is desirable
that the Peat soil should be under cultivation as soon as
possible so as to make every acre on each farm productive.

When the deep Peat is thoroughly drained, properly culti-
vated, and fertilized, it will have a crop producing power near-
ly if not quite equal to the upland, and will have a selling
value of probably about two-thirds or three-fourths that of
the adjoining upland. It will have a lower selling value be-
cause it is not adapted to as wide a range of crops as the up-
land soils and also because it requires special treatment with
which many people are not familiar.

Peat, shallow phase: The shallow phase differs from the typi-
cal Peat chiefly in the depth to the heavier underlying
mineral soil. The peaty material in the shallow phase has a
depth of 18 inches or less. Where associated with sandy up-
land the underlying material is usually sandy, and elsewhere
it is heavier. The soil section itself down to the mineral soil is
practically the same as that of the deep Peat, consisting of de-
caying vegetable matter of a dark-brown or black color, with
which there has been mixed a comparatively small proportion
of mineral matter. The lower part of the peaty layer in places
contains considerable mineral matter, especially where the sub-
soil is sandy, as in the areas mapped in the northern parts of
LaGrange and Troy Towns.

The greater part of the shallow phase occurs in Troy and
LaGrange Towns, but small areas also occur in most of the
towns in the northern half of the county.

In regard to drainage, origin, and native vegetation this
phase is practically the same as the typical peat. It has not
been developed agriculturally to any extent, but a few small
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areas have been placed under cultivation. Before much of it
can be utilized for cultivation, it must be thoroughly drained.
Where the subsoil is heavy, this shallow Peat has a greater
potential agricultural value than the deep Peat, because when
the land is cleared and thoroughly drained the surface material
will settle to such an extent that in many cases the heavy sub-
soil will be mixed with it in the cultural operations. When this
land is thoroughly drained, properly cultivated, and fertilized,
it will have a erop-producing power nearly equal to that of the
upland soils.

AGRICULTURAL VALUE AND DEVELOPMENT OF PEAT

The amount of marsh land occurring in Walworth County so
well located with reference to market and transportation
facilities makes it important to consider its agricultural
possibilities quite fully. At present only a very small propor-
tion of the peat soil in this county is improved.

The question of the actual value of marsh land is one which
depends on several factors. In the first place, the farmer
whose land is largely upland and well drained can use a small
amount of marsh land to very much better advantage than can
the farmer whose land is essentially all marsh land. But
probably the most important factor determining the value of
marsh land will be the crops which ean be grown on it. This
depends on two factors, first the degree of drainage, and
second the danger from frost. When only the main outlet and
lateral diteches have been installed, in the great majority of
cases hay crops are the only ones which can be safely grown,
and the character of the hay will also depend a good deal on
the character of the drainage. In the case of peat land under-
lain by sand the drainage by well-constructed and sufficiently
deep ditches 40 to 80 rods apart will, in most cases, give
adequate drainage for this purpose. When the peat soil is un-
derlain by silt or clay, however, ditches not more than 20 rods
apart will be necessary and these must lower the water in the
ditch to a point 4 or 5 feet below the surface during part of
the growing period. When tiled crops, such as corn, cabbage,
or potatoes, or small grains are to be grown, the drainage
systems in the form of either open lateral ditches or of tile not
more than 10 and often not more than 5 rods apart on the
average.
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Another factor which must be considered in comparing
marsh and upland soils is that of fertility as determined by
chemical eomposition. Marsh lands are abundantly supplied
with organic matter containing nitrogen, but are relatively
low in potassium and sometimes phosphorus. The marsh lands
of Walworth County are seldom in need of lime since the
acidity which ordinarily develops in marsh land is kept
neutralized by the lime carried down from surrounding up-
lands. A few of the marshes show some need of lime. Stable
manure can be used for fertilizing marsh land, but it contains
large amounts of nitrogen, which the marsh soil does not need
and is relatively low in phosphorus and contains but a
moderate amount of potassium., Moreover, weeds so commonly
carried into the land with stable manure are especially hard
to eradicate on this class of soil. Ordinarily, therefore, it is
more satisfactory to use potash fertilizer on marsh soils than
stable manure. At any rate this is true when the farm con-
tains some upland soils as well as marsh land, since the stable
manure can be used on the upland while the potash fertilizer
is secured for use on marsh land.

Marsh lands are more subject to early fall and late spring
frosts than are uplands, partly because of the fact that the cold
air developing in contact with the soil as the latter loses its
heat by radiation during the night, flows down and collects
over the lower land, and partly because the loose, spongy
nature of the peat soil prevents the heat of the sun from
penetrating so that all except the mere surface is cool, and this
loses its heat quickly at night, thereby increasing the tendency
to frost. This loose character of the soil can be somewhat im-
proved by the use of a heavy roller which firms the soil and so
gives it better heat conductivity. This tendency to frost re-
duces somewhat the availability of marsh land for tender erops,
but in Walworth County, potatoes and corn on marsh lands

The following tables show the results of fertilizer tests on
the Peat Marsh at the University of Wisconsin. The Peat in
the University Marsh is practically the same as that found in
Walworth county and the results will apply to the peat lands
of this county.
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. CORN YIELDS FOR FIVE YEARS ON UNIVERSITY PEAT MARSH
=z EXPERIMENTAL LOTS

H 1
Plot A C |{ B A . C 5 Yr. {Ave of
No. Fertilizer Treatment 1919 | 1920 , 1921 | 1922 . 1923 | Ave. | Dup-
| licate
Bu. Bu. | Bu. Bu. . Bu. Bu. Bu.
1 12 Tons Manure 80.3 | 63.5 | 77.9 | 60.5 62.0 | 66.8 | 70.6
200 1bs. KCL 83.4 | 43.6 l 84.5[58.5 64.3 |66.967.7
Check - :_ . 34.6 [18.6 i32.7 29.7 25.7 {28.3 | 22.8
200 Ibs. KCL - i
4 400 1b.s 16% acid phosphate 71.4 | 55.6 | 81.7156.8 64.6 | 66.0 { 68.1
62.5 KCL |
-5 | 62.5 16% acid phos in hill 69.7 | 57.9 | 86.0 | 52.2 : 55.4 | 64.2 | 62.0
6 | 200 1bs. MCL |
1,000 lbs. Rock Phosphate every i
Gyears____________.________ 72.4 | 48.0 + 80.6 ; 33.7 | 58.3 | 58.6 | 58.9
7 125 lbs. 0-10-10 in hill 59.2 | 30.7 | 40.9 | 37.7 | 45.7 { 42.8 | 89.6
8 Check i 38.2 9.1 °25.2115.1 |20.0 |21.5
9 12 Tons Manure 86.7 | 65.8 [107.3 | 49.7 | 62.6 | 74.4
10 200 Ibs. MCL 73.9 {45.2 { 91.8 | 59.1 | 72.3 | 68.5
11 200 lbs. KCL 400 1bs. 16%
Acid phosphate 71.6 | 62.2 | 92.3 | 54.5 | 70.9 | 70.3
62.5 Ibs. KCL  62.5 lbs. 169,
12 Acid phosphate in hill 59.7 | 52.7 | 91.8 | 51.4 { 42.9 . 59.7
13 Check 30.7 6.5122.6:.14.8 18.6 ' 18.6
14 200 lbs. KCL. 1,000 lbs. Rock i . !
phosphate. Onee every 6 yrs. 67.7 {27.1 { 863 ] 540 60.6 59.1
15 125 lbs. 0-10-10 in hill 34.8 I 20.4 t 36.6 ! 39 4 | 52.3 } 36.7

Note—KCL is Muriate of Potash.
0-10-10 is a mixtedfertilizer containing 109 Potash and 109, Phosphate.
Yields given are on the basis of bushels per acre.
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HAY YIELDS FOR FOUR YEARS ON_ UNIVERSITY MARSH—
EXPERIMENTAL PLOTS
Plot Allfertilizers have been applied 2 years| B A C B 4 yr. |Ave of
No. |previous to the corn crop. 1920 | 1921 | 1922 | 1923 | Ave. | Dup.
| Plots
Ibs. Ibs. | lbs. 1bs. Ibs. lbs.
1 12 tons manure €000 | 4500 | 1120 | 2960 | 3645 | 3625
2 200 lbs. KCL 5280 | 4400 | 1680 | 3140 | 3625 | 3645
3 Cheek 4400 | 2940 | 1200 | 1600 | 2535 | 2205
200 1bs. KCL, 400 lbs. 16% Acid
4 phosphate 5560 | 4460 | 2000 | 3200 | 3805 | 4010
5 62.5 KCL, €2.5 Acid phosphate in hill | 5300 | 3040 | 2240 | 2280 | 3215 | 3212
200 lbs. KCL, 1,000 lbs. rock phos-
6 phate once every 6 years. 5640 | 4000 | 1920 | 2780 | 3585 | 3342
7 125 1bs. 0-10-10 in hill 3740 | 2600 | 1600 | 2100 | 2510 2450
8 Check 3080 | 2040 | 1760 | 1300 | 2045
9 12 tons manure 5400 | 4300 | 2080 { 2640 | 3605
10 200 Ibs. KCL 5520 | 4500 | 1120 | 8520 | 3665
11 200 lbs. KCL, 400 1bs. acid phosphate
16% 5820 | 4360 | 2400 | 4280 | 4215
12 62.5 1bs. KCL, 62 5 16 %Acid phos-
phate in hill 5140 | 3540 | 1440 | 2720 | 3210
13 Check 4280 | 2960 | 960 | 1940 | 2035
200 lbs KCL, 1,000 lbs rock phos- ’
14 pl ate once every 6 years 5440 | 4260 960 | 1780 | 3100
15 125 lbs 0-10-10 in hill 3440 | 2580 | 1280 | 2260 | 2390
Note—KCL is Muriate of Potash
0-10-10 is a mixed fertilizer containing 109, Potash and 10% Phosphate
Yields are given on the basis of pounds per acre
The rotation followed on this land is Corn, Oats and- Hay, with fertilizers applied to the
corn crop
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CHAPTER VI

GENERAL AGRICULTURE AND CLIMATE OF
WALWORTH COUNTY

TYPES OF FARMING AND CROPS GROWN

At the present time general farming is practiced in all parts
of Walworth county. In conjunction with general farming the
dairy industry has been developed to a marked degree until
Walworth County is one of the foremost in the production of
dairy products.

Dairying is the most important industry in the county. In
1919 there were 38,714 dairy cows, which is 69 cows for each
square mile in the county. The human population numbers
only 41 to each square mile. For the county as a whole there
are 1.6 cows for each person. The cows of Walworth County
on the average are milked for 341 days in the year. During
this time the production is 18.3 pounds of milk per day per
cow. This means an annual production of 5,523 pounds per
cow. The total milk production in 1919 amounted to 2,138,174
hundred weight, which had a value to the producers of $6,606.-
958. This was the year of highest prices, and these prices were
considerable above the average. Cattle of Holstein breeding
are the most common in Walworth County, and there are a num-
ber of pure bred herds which have a national reputation. A
very high standard is being maintained in the dairying in-
dustry, the herds are kept free from tuberculosis by frequent
tests, and many of the cows are sufficiently high in production
to make them eligible to the advanced registry. While there
are more Holsteins than cattle of other breeds, there are also
herds of Guernseys and Jerseys in the county. There are also
herds of Brown Swiss which are giving good account of them-
selves,
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LIVE STOCK STATISTICS

April 15, 1910/ Jan 1, 1919 | Jan 1, 1920

U S Census| (A s) | (A TS
No of Milk Cows 39,147 87,960 39,932
No of Other Cattle 21,500 25,120 23,738
Swine 56,528 29,232 37,118
Horses and Mules 13,328 12,925 12,247
Sheep 16,635 22,395 19,133

While dairying is the leading industry in the county, there
are other extensive live stock products. In 1909, according to
the census, the value of animals sold and slaughtered approxi-
mated $1,500,000. This included about 55,000 hogs, 24,000
sheep, and 23,000 calves. The extent of the live stock industry
will be appreciated when an examination is made of the follow-
ing table which gives the live stock population of the county
over several years. There are more than two and one-half times
as many cattle as there are people and about one and one-
half times as many pigs as there are people.

While the dairy industry represents the greatest industry
and while the county is known as a dairy county, the produc-
tion of beef cattle is not overlooked, and there are a number
of farms on which pure bred beef cattle are being raised, both
for breeding purposes and for the block. The Shorthorn is
probably raised more extensively than other beef cattle. but
there are Herefords, Angus, and Shorthorns and Red Polled
are sometimes classed as dual purpose breeds.

On every dairy farm hogs are also raised, and their value
adds materially to the income on nearly every farm in the
county. In 1919 there were over 56,000 hogs in the county,
which on January 1, had a value of $733,300. Among the
leading breeds are Duroc Jersey, Berkshire, Poland China, and
Chester White.

Walworth County is not usually considered as a -sheep
country, yet on January 1, 1919, there were 22,395 sheep in the
county. At that time they had an average value of $12.00 per
head.

Poultry is raised on practically every farm, and many of the
farms have some income from this source, although very few
specialize in poultry husbandry.

Horses have been depended upon in the past for all of the
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field work. During the last few years many farmers have pur-
chased tractors and are doing much of the plowing and other
heavy work of the farm with these machines. In most cases
the tractors are proving to be satisfactory, especially on the
larger farms and they are actually replacing some of the horse
labor. The majority of the farm work, however, is still being
done with horses, and in 1919 there were 12,247 horses and
mules in the county. There are but few farmers that make a
specialty of breeding horses, but quite a number raise from
one to three or four colts and keep themselves supplied with
working stock and frequently have a team to sell.

There is a very wide range of topography in Walworth
County, and this has had some influence upon the development
of agriculture and the types of farming which are followed in
various sections. The topography ranges from level to ex-
tremely rough and broken. On the level prairies, agriculture
is very highly developed, and practically all of the land is high-
ly improved. On the most broken areas, such as are included
in the morainie belts, some of the land is too steep to be used
for cultivated crops and has value only for grazing purposes
and forestry. Between these two extremes all graduations are
found. It may be said, however, that there is only a com-
paratively small total area which is too steep to be used for
cultivation, although some of the fields which are now being
tilled are subject to more or less erosion because of the steep
slopes.

In the following table there is given a list of the various
crops which are grown in the county and the acreage devoted
to each, covering a period of several years. It will be noted
that these figures are taken from the United States Census
reports and partly from the records of assessors.
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STATISTICS OF FARM CROPS

1879 1909 1917 1918 1919
Census Census Assessors | Assessors | Assessors
Acreage of all Cultivated Crops 168,444 177,147 181,367 | oo
Clover and Acres 32,844 44,760 45,390 35,564 36,002
Timothy Yield | jeeeoao_- 1.5 T. 14 T. 1.7 T.
Corn__________ Acres 63,456 58,036 62,200 57,621 60,648
Yield Grain 88.7TBU |-cococa|occccaaan 38 Bu. 48 Bu.
Silage oo eaes 8 T. 82 T.
Oats___.______ Acres 52,167 34,293 38,620 41,438 41,780
Yield 42.6 | ... 51 54 27
Barley.. ... Acres 10,135 24,423 19,400 29,988 | © 17,689
Yield 81 oo - 36 39 27
Spring Wheat - Acres eamaaa- 574 2,600 8,044 14,948
Yield 1,091 |_______.___ 23 29 15
Winter Wheat Acres |__________ 77 375 165 396
Yiedd 0 |eeeooo 24 35 24
Ry2._________ Acres 1,466 938 1,500 1,395 2,318
Yield 17 oo 20 24 18
Potatoes______ Acres 2,203 3,054 2,900 2,388 1,839
Yield 98 | . 99 84 61
AMfalfa________ Acres  __________ 1,538 3,100 1,507 2,933
Yield 00 oo |imiaaoo 2.6 T. 24 T. 2.8 T.
Buckwheat.___Acres 383 332 150 232 153
Yield 10 {oooooooo 15 13 11
Peas (dry)__. .. Acres | ________lo______.___ 120 265 148
Yield |l 19 15
Beans (dry) -._-Acres 34 10 16 56 10
Yield 12 |2 17 11
Marsh Hay____Acres 11,038 7,927 4,500 4,832 5,571
Yield 00| ___|-. [, 1.3 T. 14 T. 1.4 T.
Tobaceo-______ Acres 30 15 15 10 6
Yield 1,341 1bs. | oo 1,200 1bs. | 1,200 lbs.
Sugar Beets____Acres  |_____.____ 44 226 194
Peas for
Canning_____ Acres  j_____.____ 42 | ____ R 371 417
Flax__________ Acres b A N P, 15 55
Sorghum______ Acres 59 || e
Yield 75 gal per acre

From this table it will be noted that the most important crops
from the standpoint of acreage are corn, oats, hay, barley, and
wheat. In addition to these there are a number of other crops
which are quite important, but which have a smaller acreage.

Corn occupies a larger total acreage than any other erop.
In 1919 there were 60,648 acres which produced an average
yield of 47 bushels to the acre where the corn was harvested.
‘Where the corn was cut for silage, it averaged 82 tons per
acre. During this same year 51% of the corn was cut for
silage. Corn is grown in all parts of the county and on all



AGRICULTURE AND CLIMATE OF WALWORTH COUNTY 177

soil types, but under present conditions the Carrington and
Waukesha silt loams are the most favored for corn production.
When thoroughly drained the Clyde silt loam is undoubtedly
the best corn soil in the county. Its acreage, however, is limit-
ed, and at present only a small proportion of this type of land
has been reclaimed by drainage.

Oats were grown on 41,780 acres in 1919 and produced an
average yield of 27 bushels to the acre. The yield of this crop
varies greatly from year to year. The average yield for 1918
was 54 bushels, and in 1917 it was 51 bushels. Oats are grown
on practically all of the well drained soils and produce satis-
factory yields except on the extremely sandy soils.

Timothy and clover are grown on about 36,000 acres and in
1919 yields about 1.7 tons per acre. During this year over 60%
of the hay crop consisted of mixed timothy and clover. Clover
alone made up about 13% and timothy alone made up about
30% of the total acreage.

While barley is grown to some extent it does not cover one-
half the acreage devoted to oats. In 1919 there were 17,689
acres yielding a little better than 27 bushels per acre. In
1918 the acreage was over 29,000 and yielded 39 bushels to the
acre. In 1917 it was about 19,000 with 36 bushels as the
average yield. Barley is grown in all parts of the county and
does fairly well on a wide range of soils.

Of the wheat which is being grown, very nearly all of it
consists of spring wheat. In 1919 there were 14,948 acres of
spring wheat and only 396 acres of winter wheat. The yield
of spring wheat was only 15 bushels to the acre, while the
winter wheat yielded 24 bushels to the acre. In 1917 spring
wheat yielded about 23 bushels per acre and winter wheat, 24
bushels. Wheat is confined to the heavier soils of the county,
and it does very well on the Miami silt loam. It is also grown
quite extensively on the prairie types.

Rye is grown to a limited extent, and in 1919 there were
2,318 acres having yields of 18 bushels per acre. The yield the
previous year was 24 bushels per acre. Rye is confined chiefly
to the northern part of the county and is grown most extensive-
ly on types of a sandy nature.

Potatoes are grown chiefly for home use, and as a rule there
are very few produced on a commercial scale. In 1919 there
were 1,839 acres, which yielded only 61 bushels per acre. In
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1918 the yield was 84 bushels per acre and in 1917 it was 99
bushels per acre. Potatoes make good growth on the light-
colored sandy soils, although they are not confined to the
sandy types by any means. One of the finest fields that was
ever seen was grown on Waukesha silt loam. In this field there
were 100 acres, and the average yield was 150 bushels per
acre.

Alfalfa is coming to be a very important erop in Walworth
County, although the present acreage is not large. In 1919 the
reported acreage was 2,933 acres which produced an average
yield of 2.8 tons. Alfalfa ig grown in most parts of the county,
but appears to do best on the Miami soils. These are very well
drained and the structure of the subsoil is such as to permit
the easy development of the large root system. The deep sub-
soil of these types also contains considerable lime carbonate
which is favorable to the growing of alfalfa. '

Peas are grown both for seed and for canning., In 1919
there were 148 acres that were allowed to mature, and the
average was 15 bushels per acre. During the same year 417
acres were used for canning purposes. There are several
canning factories in the county, and these usually have branch
viners scattered throughout a considerable territory. The
farmers bring the peas to the viner. They furnish the power
for operating the viner, and the company hauls the shelled
peas to the central canning plant from the viner. Where the
farmers furnish the power and labor for running the viners,
the viners are returned to the farmers for feed and silage.
Where the canning company furnishes all of the labor and
power they retain the vines for silage and sell them back to
the farmers. The vines are usually put up in the form of silage
and utilized during the late summer and early fall as feed.
The varieties of peas grown for canning are the Alaska, which
is a very early variety, Perfection, which is medium early, and
Horsford, Rose Garden, and Peerless, which are late varieties.
The yield of peas for canning usually averages from 1,500 to
1,800 pounds per acre, though 3,000 pounds per acre are not un-
common. The average income is from $50 to $60 per acre,
though returns of $100 per acre are not uncommon.

Inoculation is practiced in growing peas to some extent, but
the practice is not general. It is believed that the inoculation
will pay on all new land and will insure a better stand and
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bigger yield. Many iso eonsider it advisable to inoculate
old land, especially where peas have not been grown before.
‘It is a poor policy to grow peas on the land more than two
years in succession, but it is better to grow them for one year,
and then other farm erops, haing peas as one member of the
regular rotation. A rotation which was found to be practiced
to some extent with peas consisted of hayland which was top
dressed with manure in the fall or winter and in spring plowed
for corn. If corn had occupied the field for one year, peas
would be grown followed by buckwheat, although the practice
of growing buckwheat is not very common. The next year the
field was again devoted to peas followed by small grain, seeded
to clover and timothy. The peas are sown at frequent inter-
vals so that the crop will not mature all at the same time. By
sowing at intervals and using different varieties the period of
harvesting can be spread out over several weeks.

Peas are grown on quite a variety of soils, although the
Miami silt loam doubtless gives best results. When grown on
the dark-colored soils and those especially high in organie
matter, there is danger of the vines becoming too large. The
Carrington silt loam, however, is used quite extensively for the
growing of peas in some parts of the county.

In connection with the canning industry sweet corn is also
handled by some of the same factories which can peas. The
Evergreen is an early variety of sweet corn, and the Shoepig
is somewhat later. The average yield of snapped ears per
acre runs from two to three tons. When the ears are snapped
the stalks are usually used for silage. This sweet corn is
grown chiefly on the Carrington silt loam, although it is not
confined to this type.

Marsh hay is another crop that is harvested, but no thought
need be given to-its cultivation. In 1919, 5571 acres were
harvested, yielding an average of 1.4 tons per acre.

Cabbage is one of the special crops and 141 acres were de-
voted to it in 1919. Sugar beets were grown on 194 acres, flax
on 55 acres, tobacco on 6 acres, and beans on 10 acres.
Sorghum is grown to a very limited extent, and the acreage
does not seem to be increasing.

The production of fruit is limited chiefly to apples and small
bush fruits; including berries. There are few commercial
orchards, but nearly every farmer has a few trees on which
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apples are grown for home use. The bush fruits appear to do
very well and are grown for home use in nearly all parts of the
county. The trucking industry has not developed to any mark-
ed extent in this county, chiefly because of its distance from
large centers of population. There is some trucking around
the small towns, but this is only a comparatively small acreage.
Near Lake Geneva celery is being grown on marsh land and
shipped to outside points as well as being marketed at home.
A large proportion of the crops grown in the county are
marketed in the form of dairy products, as pork and beef
Some hay is sold, but by far the greater proportion is fed on
the farms as is also the case with the barley, oats, and corn.

ADAPTATION OF CROPS TO SOILS

It is generally recognized by practically all farmers that
some crops are better adapted to certain soils than other crops,
and there has been a gradual development along this line so
that the crops which are most extensively grown on the various
types at present are those which are most suited to those soils.
This fact, however,must be kept in mind that on any farm it is
desirable and necessary to raise different crops in order that
various feeds may be produced; that rotations may be prac-
ticed and the best methods of soil improvement followed. It is
evident, therefore, that no one crop can be grown exclusively
on soil which may seem to be best adapted to that crop. It
is generally recognized that the prairie soils are well adapted
to corn production. Yet it is not considered advisable to grow
corn to the exclusion of other ecrops on this land, The Clyde
silt loam when thoroughly drained is one of the best corn soils
in the state. Yet even on this soil other erops should be grown
in rotation with corn. Such crops as rye and potatoes are
grown more extensively on the sandy types than on the heavy
soils. It is a generally admitted fact that small grains will
produce a higher quality on the light-colored heavy soils than
on the prairie lands, and there is also less danger from lodging.
It is also true that when sugar beets are grown they have a
slightly higher sugar content when raised on the light-colored
- heavy soils than when grown on the prairie soils or Clyde silt
loam. However, the tonnage is usually larger on such soils as
the Clyde silt loam, so that the total sugar yield is frequently
larger on the dark colored soil. Farmers in general recognize
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that soils of Miami and Rodman series where not too rough are
well suited to alfalfa because of the large amount of lime
‘which they contain. There is still much to be learned, how-
ever, in regard to the adaptation of crops to the different soils,
and it would be well for every farmer to make observations.
relative to the behavior of different crops and different varie-
ties upon the various soils, and to be guided as far as practical
by the results of these observations.

METHODS

The methods of farming which are being followed in Wal-
worth County at present are such as tend to the higher de-
velopment of agriculture through the conservation of soil
fertility. Gradually people are coming to recognize the im-
portance of conserving the fertility and of following such
methods as will permanently increase the productivity of the
soil. Many farmers are taking advantage of the service offered
by the Wisconsin State Soils Laboratory which makes it
possible for any farmer to have a careful examination made of
the soils of his farm, The results of chemical analysis and
physical examination of the farm provide the information as a
basis of a report outlining methods for the improvement of
soils. As a result of this line of work many farmers are begin-
ning to use lime to correct the soil acidity and are using such
fertilizers as are necessary to supply the elements which the
soil most needs. More care is being used in the conservation
of stable manure, and this is often being applied to the land
as rapidly as it is produced.

In connection with the handling of the corn crop which is
one of the most important erops, it may be said that usually
over 50% of this crop is put into the silo, the remainder is
usually husked, but a small part is harvested by stock and is
frequently referred to as ‘‘hogging off’’ corn. Sometimes
cattle are also turned into the field and allowed to harvest the
crop in part. When this is done cattle are usually followed by
hogs.

In connection with the raising of grains many farmers thresh
directly from the field, while others stack the grain and thresh
later in the season, and some store the grain in barns and do
not thresh until late in the fall.

F




82 SOIL SURVEY OF WALWORTH COUNTY

COMMERCIAL FERTILIZERS AND MANURES

Analyses of the soil of Walworth county show that much of
the land is somewhat deficient in phosphorus as is true of
many Wisconsin soils. The light colored upland types are low
in nitrogen and organic matter, the black prairies are usually
acid and in need of lime and the peat marshes are low in koth
potash and phosphorus but are usually not acid.

The correction of these defects is a very important problem
which cannot be solved except after making a very thorough
study of the soils and types of farming followed.

The chemical and physical analyses show that these soiis
vary greatly in their composition and they also vary greatly in
their needs. Some require all three of the most essential ele-
ments of plant food to keep up their productivity as well as
lime, while others require only one element. As compared with
other soils of the state the land in this region may be con-
sidered of very good quality and no more in need of fertiliza-
tion than the other highly developed agricultural regions of
the state. To correct minor defects, however, and to keep up
and increase the fertility certain lines of improvement should
be followed. o

In supplying fertilizer materials to the soil the most eco-
nomical sources available should be drawn upon The most
common source of fertilizer for the farms is stable manure.
The supply of this is greater in a dairy region than in a grain
raising region, but even here the supply is not sufficient to meet
the needs of the land.

The readily available plant foods in the form of commercial
fertilizers are now being used to some extent in this region.
In 1919 there were 149 farms reporting the use of commercial
fertilizer and for this the sum of $15,293 was expended. In
1919 there were 2,195 farms reporting expenditures for feed,
with a total cost of $1,017,947. Much of this money could be
saved by the judicious use of fertilizers and the growing of
such crops as alfalfa which have a high feeding value equal to
wheat bran. .

The analysis of the soil will give some indication as to the
need of certain fertilizers, but the growth and behavior of the
crop itself will be a more certain guide as to the needs of the

soil.
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From soil analysis, crop studies, and field tests it has been
clearly demonstrated that one element in which many of the
soils is deficient is phosphorus. This can best be supplied in
the form of acid phosphate, which is readily available, or it
may be applied in the more slowly available forms of raw
rock phosphate or bone meal. In the trucking region where
crops are forced, and where large amounts of readily available
plant food must be at hand the complete fertilizers are most
commonly used, and applications run as high as 1,000 pounds
per acre or more. Frequently liberal applications of mixed
fertilizers are used to supplement stable manure, and it is
usually such combinations which produce the largest and most
economical yields. In the improvement of the peat marshes
potash alone is required first, but after a number of years
cultivation it is probably that phosphorus will be needed also.
This is especially true of the marshes which do not need lime.
Where lime is needed, usually potash and phosphorus are both
required.

For general farm crops the usual application of acid phos-
phate is from 300 to 400 pounds of 16% material per acre when
sown broadcast. If applied in the row or hill about half this
amount is sufficient. Subsequent applications should be at the
rate of about 200 pounds every three or four years thereafter.

The most satisfactory way to apply commercial fertilizers is
with a fertilizer spreader, or with a fertilizer attachment to a
grain drill, or corn planter. If sown broadeast it should be put
on the plowed ground, evenly distributed and worked well in-
to the soil. Care should be taken that it does not come into
contact with the seed. Commercial fertilizers may also be ap-
plied by spreading them over the top of a load of manure in the
manure spreader. An application should be made at least once
during each rotation, and preferably on the small grain crop,
or on the corn. Frequently both of these crops are given an
application.

In supplying nitrogen to the soil, the most economical form
is through the growth of legumes.

For more information on The Use of Commercial Fertilizers
on Dairy Farms, see bulletin No. 341, Wisconsin Experiment

- Station.
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LIMING

Walworth County is located within the glacial limestone
region of Wisconsin, and a considerable proportion of the soil
forming material has been derived from limestone debris. The
deep subsoil of many of the types is well supplied with lime
and the surface soils in many places is neutral or only very
slightly acid. In fact, many tests have been made where the
soil does not show any reaction whatever. The types which
are most apt to show acid reaction and which seem to be in
need of lime are soils of the Carrington and Waukesha series.
The soils of the Miami series also show slight acidity in places.
The peat soils are also slightly acid in places but there is less
aeidity in the low lands of this region than in the central and
northern parts of the state.

The degree of acidity on any farm may be quite variable. It
is quite important therefore that before an expenditure is made
for lime that the soil should be tested and the crops observed
to determine the actual need for lime.

It should be kept in mind that when a soil is acid according .

to a laboratory test, it does not necessarily mean that that soil
will respond profitably to the use of lime. The story which the
crop tells should also be considered. Failure of clover and
alfalfa, or a growth of sorrel may be indications of acidity.
‘When there appears to be a medium need for lime, from 2 to
3 tons of finely ground limestone should be applied per acre.
The amount to be used will usually vary with the degree of
acidity, the character of the soil and the crops to be grown.
Such crops as alfalfa, sweet clover, peas, cabbage, onions, and
lettuce have a high lime requirement. Clover, garden beans,
barley, hemp, turnips, and radishes have a medium lime re-
quirement, while veteh, white clover, oats, rye, blue grass,
potatoes, sorghum, and others have a low requirement for
lime.

Ground limestone appears to be the most economical form of
lime which can be extensively utilized. Lime should be ap-
plied previous to planting the erop which is to be benefited.
It should be applied to plowed land and thoroughly worked in
by harrowing. Either fall, winter or spring applications may
be made.

The best way to apply lime is with a regular spreader made
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for this purpose, and there are a number on the market. A
manure spreader may also be used by first putting in a thin
layer of manure and spreading the limestone evenly on top of

~ the manure. ‘Where several farmers are so situated that they

can work together, a lime spreader may be secured jointly for
this purpose. The end-gate type of spreader has given good
results in spreading dry or moist limestone.

After making a first application of two tons or three per
acre, it is not likely that another application will be needed for
four to six years, and the need should be determined by the
story which the erops themselves tell.

It should be remembered that most acid soils are also de-
ficient in available phosphorus,* but applying lime will not add
to the total amount of phosphorus in the soil. The need of
phosphorus may be so great that but little result will be
secured from liming until phosphorus is also added. Frequent-
ly the application of phosphorus alone to an acid soil will re-
sult in larger increases than the use of lime alone, and for this
reason it is important that both deficiencies should be correct-
ed to secure the most economical production.

Several demonstration plots on which lime and phosphate
fertilizers were tried out in Walworth county bring out the re-
lation between the needs of lime and phosphorus. In several
instances it was observed that where lime alone was applied to
Carrington silt loam, for example, that there was no increase
in yield, but where acid phosphate was also added a very
liberal increase in yield was secured. The acid phosphate
when used alone did not give so great an inerease. It is ap-
parent, therefore, that these materials must sometimes be used
together, and the only way to determine this accurately is by
actual field tests.

DRAINAGE

Walworth County has over 80.000 acres of land over which
the natural drainage is deficient, according to the classification
of the soil survey, and which must be provided with some form
of drainage before cultivated crops can safely be grown from
year to year. Of this poorly drained land possibly 509 con-
sists of peat, while most of the remainder is low, poorly drained
mineral soil which belongs chiefly to the Clyde series.

* For a discussion of the use of commercial fertilizers see page 82.
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The largest proportion of the Peat marshes are confined to
the north half of the county, while the areas of Clyde soil are
pretty well distributed over the county.

The following table taken from the 1920 census gives
statistics covering the extent to which the development of
drainage enterprises have been carried in this county.

Drainage Statistics for Walworth County, Wisconsin

Acres
All land in operating drainage enterprises...................... 8,910
Improved land in drainage enterprises...............cccieun. 4,048
Open ditches completed. Miles..... ettt et it 23.3
Tile drains completed. MileS.......covviiiiinniiinninnrnnnnns 7.5
Maximum size of tile, diameter in inches................. ... .0 14.0
Area drained by open ditches and tile drains. Acres.......... 3,820
Area on which corn was chief crop grown on reclaimed land.... 4,048

It will be observed from this table that there are nearly
9,000 acres in drainage enterprises and that about 30 miles of
drains, open and tile, have been construected,

The types which offer the best opportunity for drainage
from the standpoint of produectivity are the soils of the Clyde
series. When well drained these soils make the best corn land
in the State, and they are also well suited to cabbage, sugar
beets and hay. On the lighter soils of the series onions will do
very well, though not grown in the area to any extent at
present.

The drainage of the peat land offers opportunity of agricul-
tural development, but the problems in the improvement of
this type of land are more numerous and difficult than is the
case with the Clyde soils. The peat requires the use of com-
mercial fertilizers, as indicated elsewhere and special methods
of cultivation are also called for, but with proper handling
peat lands can be made to produce profitable crops, and their
drainage will add materially to the productive acreage within
the county.

If all of the poorly drained land of the county were improv-
ed so that the gross income would be only $10 per acre there
would be added over half a million dollars to the farmers
annual income. Such an important project is worthy of the
most careful study by every public spirited ecitizen of the
recion. The best results can be secured only through coopera-
tion of all parties concerned.

‘Where areas of low land include land owned by several
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people the owners can readily form a drainage district and
issue bonds for the improvement. This is the method which
has been used and a number of drainage districts have already
been formed in Walworth County. In this way the cost can
be spread over several years, and can actually be paid for from
the products of the improved acres. Assistance for the de-

- velopment of such projeets can, and in fact must, be secured

from the State authorities, who pass upon the feasibility of the
project before the courts will permit the organization of a dis-

. trict. Where areas of marsh are small and confined to one

farm from which there is an outlet the drainage can be in-
stalled without the cooperation of the neighbors. This has
been done in a number of places, and small tiling systems are
not uncommon in Walworth County. There are thousands of
acres in small tracts which have not as yet been improved, but
which would make good productive land when drained.*

EQUIPMENT

Most of the farms in Walworth County are very well kept.
The farm buildings are usually quite substantial. The barns
are large, usually built on stone foundations, and are kept
painted and in good repair. The farm houses are neat and at-
tractive in appearance. Many of the farms are equipped with
silos, and in 1918 there were 793 in the County. In 1921 there
were 2262 silos. Farm machinery of the most modern types is
in common use throughout the county. There are many
tractors in use, manure spreaders, hay loaders, side delivery
rakes, two-row cultivators, lime and fertilizer distributors, and
other modern implements. In 1921 the number of tractors in
the County was 345 and they are gradually increasing in num-
ber. The live stock upon the farms is, as a rule, well bred, and
there are many herds of pure bred live stock throughout the
County. '

A number of dairy farms are equipped with milking
machines. Electric lighting plants are common and many
farm houses have furnace heat, running water and are as
modern in their equipment as the houses in the cities. Nearly
every farm has a telephone, an automobile and rural free de-
livery service reaches all parts of the County.

* For additional information on drainage see Bulletins of the Wisconsin
Experiment Station No. 284 and 309.
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Walworth County as a whole is a region of high agricultural
development and highly developed and prosperous farms are
the rule rather than the exception.

LABOR, FARM TENURE AND LAND VALUES

The question of farm labor is one which has been rather
difficult in the last few years. With the development of manu-
facturing in Racine, Kenosha, Beloit, Janesville and Milwau-
kee, there has been a gradual drawing away of labor from the
farms. The highest point in farm wages was reached in 1920
when as much as $60 to $70 per month and, in some cases, even
$100 was paid. In 1921 there was a marked decrease in the
farm wages. The pre-war wage was usually from $35 to $50
per month for the best farm labor when secured by the year,
and frequently included house and garden for the married
help. Day labor, of course, commanded a larger wage, but was
needed for only a part of the season. It may be said that the
raising of pure bred live stock requires a higher grade of labor
than where a system of purely grain farming is followed.

In 1920 the average size of farms in Walworth County was
118.8 acres per farm, and there were at that time 2803 farms in
the county. In 1910 there were 64.4% of the farms that were
operated by the owners. In 1920.there were 66.2% of the
farms that were operated by the owners. This is a much
smaller number than was operated by the owners in 1880, since
at that time 86.4% of the farms were operated by the owners.
In Walworth County, and especially in the region of Lake
Geneva and Delavan Lrake there are a large number of farms
owned by non-residents, chiefly wealthy people from Chicago
and elsewhere who have their summer homes in this region,
and many of them own and operate under a manager consider-
able tracts of land. Many of these places are very highly devel-
oped. The farms which are operated by tenants are worked both
on-the share and on the cash basis. The share which the tenant
receives is quite variable, depending on the amount of stock and
equipment which he furnishes. The share usually ranges from
a third to a half, sometimes less where the owner furnishes all
the stock and equipment.

There is a wide range in the selling price of the land in Wal-
worth County, due to the valuation of the land itself and also
to location and improvements. Some of the best farms which
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do not have a location making them valuable as summer homes
have a selling value of as much as $200 or $300 per acre, though
this is higher than the average for the farms in any community.
The other extreme is found in the land within the extremely
rough and hilly sections where land can be purchased from
$25 to $50 per acre. Between these extremes all variations in
land values may be found. The land near or adjoining the
lakes frequently has a much higher selling price, due to its
desirability for summer homes and being especially attractive
to non-resident people who have farming ambitions and wish
to combine them with recreation. The average assessed valua-
tion of farm land in Walworth County in 1900 was $48.26 per
acre. In 1910 this was $69.38, and i 1920 $116.14. The
average value of farms in 1880 was $5,0:30 and in 1890 this was
$7,000. In 1900 it had increased to $3,923. In 1910 the
average value per farm was $13,265, and in 1920 it was $22,672.
The following table gives information concerning the farm
values and tendancy as found in the U. S. Census.

FARM AREAS

Value and Tenancy—Walworth County
(U. S. Census)

1880 1890 | 1900 i 1910 i 1920
Population of County | 29,259 | 29,614 | 29,327
Number of Farms 2,761 2,660 | 2,754 j‘ 2,803 2,779
Average Size of Farms 121A 124A 123A 120A 118.8
Percentage of Land in Farms 93.4 92.5 95.1 94 92.1
Valuation per Acre $48.26 | $69.38 } $116.14
Percentage of Farms operated by Owner 86.4 75.27 69.1 64.4 l 66.2
Value of all Property per Farm $5,030 | $7,000 | $8,928 | $13,265 l $22,672

CROP ROTATIONS

It is of great importance in selecting crops to grow, that
careful consideration be given to the question of climate. This
is about the only factor which the farmer absolutely cannot
control. A poor soil may be improved. better markets may be
found, and better labor secured. but the farmer is powerless to
change climatic conditions. He must, therefore, select such
crops as are suited to his climate.

The soil is also a factor of great importance. As a general
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rule, small grain crops do better on heavy than on light soils,
and the same is true of grasses grown for hay. On the other
hand, the same variety of corn requires shorter season for
maturity on light than on heavy soil. Rather light soils and
those of intermediate texture are better adapted to potato
growing and root crops. Therefore, on lighter soils the
greater acreage should be devoted to cultivated erops than on
heavy types. )

Shipping and marketing facilities must also be considered in
planning a rotation. The farmer located on a sandy loam farm
close to a railroad station or home market will often find it
profitable to include potatoes in his rotation. If he is located
six or seven miles from a station, the profits from growing
potatoes will be much lessened. It will then pay him better to
raise more corn for stock feeding, and to convert his crops in-
to dairy products which are less bulky, and which for the same
bulk have a greater value.

Some of the other things which we should keep in mind re-
garding a good rotation are that it helps to control weeds. It
also aids in controlling plant diseases, and serves to check in-
sect pests. Following a good rotation inereases the humus
supply in the soil, and insures maintaining a good amount of
available nitrogen in the soil. It helps to distribute the labor
efficiently throughout the year. It will also increase net re-
turns from each acre, and improve the general appearance of
the farm.

The rotation of crops which is most common probably con-
sists of corn, followed by small grain, which is seeded to
timothy and clover, after which hay is cut for one or two years.
Corn may be grown on the same field for two years in
succession, especially on the prairie soils, or the second year
may be devoted to peas instead of corn, but usually on a much
smaller acreage. Small grains may also be grown for two
years in the rotation. The manure is most frequently applied
to the corn ground and this is frequently plowed in the fall.
.The manure is sometimes spread on the plowed ground in the
winter or on the land which is to be plowed in the spring. The
question of rotations is receiving more careful attention now
than in previous years, and most farmers follow some sort of a
rotation, though not always the one most suited to their
particular soils.

%
*
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Potato raising when properly managed is a profitable in-
dustry in many parts of the state. Although good crops may
be grown on heavy soils, the sandy loams are especially well
adapted to potato production. For best results, this crop
should be grown in rotation with other crops, and should
-always follow a legume of some kind. Potatoes should not
follow corn or corn potatoes as both erops draw heavily on the
fertility- of the land. In the rotations which have been given,
potatoes can be planted as one of the cultivated crops. It is bet-
ter to apply manure to the eloer crop rather than just before
planting to potatoes, for scab is more common when potatoes
are planted on freshly manured land. The three-year rotation
Just described is excellent for sections where potatoes are
grown extensively. As a rule cropping to potatoes oftener
than onece in three years is not recommended.

The growing of peas for canning is important in some
sections, and this ecrop may be introduced into the rotation
very readily. A four-year rotation may consist of small grain,
clover, a cultivated crop, followed by peas This may be made
a five-year rotation by adding timothy and cutting hay two
years.

The growing of sugar beets is also an important industry,
and beets may also be introduced into the rotation without
difficulty. It is best not to have the beets follow or precede
the corn, but the crop may follow barley or other small grain.
Beets may simply take the place of corn in a three or four
year rotation, Cabbage may be substituted for beets without
difficulty. . i | ii

Hemp is an important crop in Wisconsin and could be grown
in Walworth county as it is now being grown in Racine and
Kenosha counties. The most satisfactory place in the rotation
for this crop is after corn. The corn should have been preced-
ed by clover sod, well manured and plowed in the fall. Hemp
may also follow potatoes, cabbage, or any other cultivated
crop. Hemp should not follow timothy meadow, blue grass sod
nor pasture in Wisconsin. Neither should hemp follow any
small grain unless the soil is very well supplied with manure.
Hemp will leave the soil in splendid physical condition for any
spring sown small grain. It also leaves the land relatively free
from weeds, and it is, therefore, a good crop to precede sugar
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beets, or canning peas. The following rotations with hemp
have been found applicable to Wisconsin:

Small spring grain crop (seeded down to clover)

Clover for hay and pasture (manured and fall plowed)

Corn, potatoes or similar crops

Hemp (then back to small grain and clover)

Another rotation covering three instead of four years is as
follows:

Small grain crop (seeded to clover)

Clover (manured and fall plowed)

Hemp (then back to small grain and clover)

AGRICULTURAL HISTORY

The agricultural history of Walworth County dates back to
1836 when the first farm operations were started in Section
25, in Spring Prairie township During that year about 100
acres were plowed. Before the end of that year there were in
the county about 100 head of cattle, 50 sheep, and a few hogs.
The first farm operations were started on the prairie land
where practically no clearing operations were necessary.
Early historical references indicate that at another point where
farm operations were started early was the prairie in Wal-
worth township. Here the first plowing operations were on a
rather extensive scale, and fields fully two miles in length were
laid out.

The crops most extensively grown in the early history of the
county are indicated by the following report covering the year
1839. During that year wheat was produced to the extent of
59,580 bushels ; barley, 1,499 bushels; oats, 25,155 bushels; rye,
205 ; corn, 40,837 ; potatoes, 42,455; and hay, 3,624 tons.

The population in 1839 was 2,611. Because of the marked
fertility of the soil in this region and the success with which
the early settlers met, settlement became quite rapid as soon as
information concerning the bountiful ecrops reached the
surrounding territory, and by 1842 the population had reached
4,618 By 1880 the population had increased to 22,632. Be-
tween these two dates there was a rapid growth not only in
the population, but in the amount of land under cultivation.
Since 1880 the population has remained nearly the same as has
also the number of farms in the county.

There has, however, been a considerable change in the

SR
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acreage of the different crops which have been and which are
now being grown. In 1879 wheat was grown on 26,080 acres,
and since that time the acreage has gradually been reduced.
In 1889 it amounted to 13,302 acres, and in 1899 to 1091 acres.
In 1909 it was 664 acres. On the other hand the acreage of
corn, while relatively large in the early history of the county
has always remained high, as has also the acreage of oats.
The reduction in the acreage of wheat was partly due to the
cinch-bug and partly to low prices. As the acreage of wheat
was reduced a more diversified system of farming was followed.

The first railroad was built through Walworth County in
1851. This was a part of the line now known as the Chicago,
Milwaukee and St. Paul, and was completed from Milwaukee
to Prairie du Chien in 1856. The line which is now the Chicago
and Northwestern connecting Racine and Beloit was completed
in the county in 1856.

CLIMATE

Walworth County is practically all included within the Rock
River Basin, which is one of eight climatic provinces in Wis-
consin.* This section has the longest growing season of any in
the State, averaging about 170 days, which is as long as that of
central Illinois, longer than central Indiana or Ohio, and
about equal to the Valley of Virginia and central Maryland.
The annual temperature curves also show here a northward
bend and though the winters (20 degrees) are cooler than
along the lake, the springs (45 degrees) and summers (70
degrees) are warmer. Hence this section is the best corn area
in the state. The temperature of the Rock River basin in sum-
mer is similar to that of northern Illinois, Indiana, Ohio and
southern Pennsylvania, while in winter it resembles southern
Vermont, northern Iowa, or southern Montana. During seven
summer days, on the average, the thermometer may go as high
as 90 degrees and during five winter mornings fall 10 degrees
below zero or lower. The average rainfall ranges from 31
inches at Madison to 33.77 inches at Brodhead.

The mean annual temperature at Delavan is 45 degrees. The
rainfall is 31.4 inches. The absolute maximum temperature is

* For full information on the Climate of Wisconsin and its relation to
Agriculture see Bulletin of Wisconsin Experiment Station, No. 223.



ay

91 SOIL SURVEY OF WALWORTH COUNTY

103 degrees and the minimum is 29 degrees below zero. Ex-

tremes as marked as these are infrequent and of short duration.
The records at Delavan show that the average date of the

last killing frost in the spring is May 17 and the average date

of the first killing frost in the fall is October 6. This gives an

average growing season at Delavan of about 142 days which is

somewhat less than for the climatic province as a whole.

anfN 0

‘4

AVERAGE NUMBER

5

S

{330

143 W \
,?W ;
NGl A
NREEG
) Do woms™[)
\

e

140-150 DAY))

LA FAYETTE AL

\160-170 DAY,
! I

160 350 150 160 170"

FIG. 3—SKETCH MAP OF_ WISCONSIN SHOWING THE AVERAGE
NUMBER OF DAYS WITHOUT KILLING FROST

The average rainfall is normally well distributed throughout
the year and especially during the growing season when most
needed. The average for the three spring months is 8.56
inches, for the summer 10.80 inches and for the fall 8.07 inches.
It is true, however, that during July and August there are
occasional dry spells during which crops actually suffer from
the lack of moisture. Dry spells may occur in the fall also,
but as crops reach or approach maturity, a reduction in the
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supply of soil moisture is not so serious a matter as when the
plants are making the main part of their growth. While these
dry spells frequently cause a reduction in the yields, they
have never been so severe as to cause even an approach to a
crop failure.

In the following table are shown the more important climatic
data as compiled from the records of the weather Bureau
station at Delavan.

NORMAL MONTHLY, SEASONAL AND ANNUAL TEMPERATURE AND
PRECIPITATION AT DELAVAN, WALWORTH COUNTY

Elevation of Station 920 Feet Above Sea Level

Temperature Precipitation
Month :
Absolute| Absol'te Snow- | Prevail,
Mean Max. Min. Mean fall wind
December_ . . __.__________ 23.9 62 —27 1.49
January 18.4 59 —28 1.43
February._______________________ 20.1 58 —29 1.25
Winter___ ... ________ 20.8 62 —29 497 |-
32.2 82 —20 1.84 S
46.1 88 15 2.87 N. E.
57.1 93 22 3.68 S. W.
45.1 93 —20 8.56 | _______|oo_.____
66.7 99 30 3.56 | ___.___ S. W.
71.9 103 40 4.04 f________ S. W.
69.5 101 34 3.20 |_.___... S. W.
69.3 103 30 10.80
September_ 62.4 99 24 3.96
October__ 49.3 89 2 2.23
November.. 34.8 7 —15 1.88
Fall .. 48.8 99 —15 8.07 | oo |aoo.
Year o _____ 46.0 1030 —29 31.40 .. ..__._ S. W.
FROST DATA AT DELAVAN, WIS.
Average date of last killing frost in Spring........c.ceeevveeennnnnns May 17
Average date of first killing frost in fall.............ccocvuvnnn October 6
Latest date of killing frost in spring..........c000.0 teeeessasenann June 8
Earliest date of killing frost in fall..............ioiieeennnn. September 10

Average length of growing season at Delavan free from Kkilling frost, 142
days, according to above table.

SUMMARY

Walworth County is situated in the southeastern part of Wis-
consin and has a land area of 560 square miles, or 358,400
acres. The area of the lakes within the county amounts to ap-
proximately 14 square miles. The southern boundary line of
the county is the Illinois-Wisconsin State line, and the eastern
boundary is 24 miles from Lake Michigan.
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The most important topographic feature within the county is
the terminal moraine of the Lake Michigan and Green Bay
glaciers. Within this morainic belt the topography ranges
from rolling to extremely rough and broken. Outside of this
belt the surface of the county ranges from level to gently roll-
ing.

The drainage of the western part of the county is chiefly
through Turtle Creek into Rock River. The drainage of the
eastern part of the county is chiefly through tributaries of the
Fox River which flows south into the Illinois River.

The county was established in 1838, but the first settlements
were made in 1836. The population in 1920 was 29,327 of
which 69.8 per cent was rural. The entire county is well pro-
vided with railroads and public highways, and all sections are
well settled.

The climatic conditions are favorable for the high develop-
ment of agriculture The mean annual rainfall as reported at
Delavan is 31.42 inches. There is a normal growing season be-
tween frosts of approximately 167 days. 7

The agriculture of Walworth County consists of general
farming in conjunection with dairying. The principal crops are
corn, oats, barley, clover, timothy, alfalfa, and wheat. There
are other crops of lesser importance and also some special
crops, including rye, buckwheat, tobacco, potatoes, sugar beets,
peas, and cabbage. Hog raising has been developed quite ex-
tensively in connection with dairying, and some beef cattle
and sheep are also raised. Stock feeding for market is also
practiced in some parts of the county, although not extensive-
ly.

Land ranges in value from $25 to $300 an acre. The lowest
value is in the extremely rough and broken lands in the
morainic belt, and the highest priced farms are on the prairie
lands, which are highly developed and very productive.

The soils of Walworth County are derived chiefly from
glacial drift, some of which has been worked-and redeposited
by the action of water. Nine series, represented by 19 soil
types, including Peat, were recognized in the soil survey. A
number of phases have also been shown.

The Miami series includes light-colored upland forest soils
in the glaciated limestone region. The types in Walworth
County belonging to this series are the Miami silt loam with a

R
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deep phase and a level phase, Miami loam with a gravelly
phase, Miami fine sandy loam and Miami stony loam. This
series includes much first class farm land.

The Coloma fine sand is a light colored, extremely sandy up-
land soil which has been leached to a considerable extent and
is now in an acid condition. This is the only type mapped in
the Coloma Series.

The Rodman Gravelly loam occupies rough and broken
ranges of gravelly hills which are made up chiefly of kames
and eskers. The total area is limited but the contrast between
this and other soils is very marked. The agricultural value is
low, the soil being droughty.

The Carrington series includes dark colored upland prairie
soils in the glaciated limestone region. The surface is level to
gently rolling and the natural drainage is good. The soils are
highly productive, though usually acid. The types mapped in
this series are Carrington Silt loam and Carrington Loam with
a gravelly phase. ‘

The Fox series consists of light colored outwash or terrace
soils, in the glaciated limestone region. These soils have de-
veloped under a forest cover. These soils have sandy or
gravelly subsoils at varying depths, and the natural drainage
is usually good. The types mapped are the Fox silt loam with
a deep phase, Fox loam, with a gravelly phase, and Fox fine
sandy loam.

The Plainfield fine sand is a light colored soil, very low in
lime carbonate and usually acid, which occurs in terraces or
outwash plains.

The Waukesha series consists of dark colored prairie soils
oceupying terraces or outwash plains. The types mapped are
the Waukesh oam with a deep phase, and Waukesha loam
with a grav Phase.

The Clyde series consists of dark colored low, poorly drain-
ed areas in the glaciated limestone region. Some of the
material occurs as depressions in the glacial drift and some
occurs as old lake beds or as poorly drained low terraces or
outwash plains. When drained these soils make excellent land
for corn, and some special erops. The types mapped are the
Clyde clay loam, Clyde silt loam and Clyde loam.

‘The Genesee series includes the first bottom alluvial soils

G
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somewhat variable in texture and subject to annual overflow.
Only one type, the Genesee silt loam was mapped.

Peat consists of vegetable matter in varying stages of de-
composition, which has mixed with it some mineral matter.
Much of the peat contains as much as 80% of organic matter.
It has been derived from decaying moss, grasses and other
water loving plants. Along with the Peat a Shallow phase was
mapped. '
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