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HOW TO USE THE SOIL SURVEY REPORT

OIL SURVEYS provide a foundation for
all land use programs. This report
and the accompanying map present infor-
mation both general and specific about the
golls, the crops, and the agriculture of the
area surveyed. The individual reader may
be interested in the whole report or only
in some particular part. Ordinarily he
will be able to obtain the information he
needs without reading the whole. Pre-
pared for both general and detalled use, the
report is designed to meet the needs of a
wide varfety of readers of three general
groups: (1) Farmers and others interested
in specific parts of the area; (2) those in-
terested in the area as a whole; and (3)
students and teachers of soll sclence and
related agricultural subjects. Attempt
has been made to meet the needs of all
three groups by making the report compre-
hensive for purposes of reference.

Readers interested chiefly in specific
areas—as some particular locality, farm,
or field—include farmers, agricultural tech-
nicians interested in p!anning operations in
communities or on individual farms, and
real estate agents, land appralsers, pro-
spective purchasers and tenants, and farm
loan agencles, These readers should (1)
locate on the map the tract with which con-
cerned ; (2) identify the solls on the tract
by locating in the legend on the margin
of the map the symbols and colors that rep-
resent them ; and (8) locate in the table of
contents In the section on Solls the page
where each type is described in detall and
information given us to its suitability for
use and its relations to crops and agricul-
ture. They will also find useful specifie
information relating to the solls in the
gections on BEstimated Yields and Produc-
tslvllltss" Ratings and on Management of the

0|

Readers interested in the area as a
whole include those concerned with gen-
eral land use planning—the placement and
development of highways, power lines,

urban sites, Industries, community co-
operatives, resettlement projects, and
areas for forest and wildlife management
and for recreation. The following sections
are intended for such users: (1) General
Nature of the Area, in which location, ex-
tent, physiography, rellef, dralnage, cli-
mate, water supply, vegetation, organiza-
tion, population, industries, transporta-
tion, markets, and cultural development
and improvement are discussed; (2) Agri-
culture, in which a brief history and the
present status of the agriculture are de-
scribed ; (8) Estimated Ylelds and Produc-
tivity Ratings, in which the productivity
of the solls is given and a grouping of solls
is presented according to their relative
physica) suitability for agricultural use;
and (4) Management of the Solls, in which
the present use of the soils ls described,
their management requirements are dis-
cussed, and suggestions made for improve-
ment.

Students and teachers of soil sclence
and allied subjects—including crop pro-
ductlon, forestry, animal hushandry, eco-
nomies, rural soclology, geography, and
geology—will find thelr special interest in
section on Marphology and Genesis of
Solls. They will also fiud useful informa-
tion in the section on Soils, in which are
presented the general scheme of classifica-
tion of the soils of the area and a detailed
discussion of each type. For those not al-
ready familiar with the classification and
mapplng of solls, these subjects are dis-
cussed under Soil Survey Methods and
Detinitions. Teachers of other subjlects
will find the sections on General Nature of
the Area, Agriculture, Estimated Yilelds
and Productivity Ratings, and the first
part of the section on Soils of particular
value in determining the relations between
thelr special subjects and the solls of the
area,
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ORIGIN ALLY most of St. Joseph County was covered with a heavy
growth of deciduous forest, and the rest with prairie vegetation.
After this former home of the Miami and Potawatami Indians was
opened to settlement about 1829, the population increased steadily.
To the early production of corn, wheat, oats, and livestock have been
added soybeans, hay crops, and special truck crops. Dairying has
become a specialized occupation in some parts. In addition, the county
now supports a variety of manufacturing industries. To make pos-
sible the Eest agricultural uses of the land a cooperative soil survey was
begun in 1938 by the United States Department of Agriculture and
the Purdue University Agricultural Experiment Station. The essen-
tial features may be summarized as follows.

SUMMARY OF THE SURVEY

Geologic evidence indicates that St. Joseph County, Ind., was en.
tirely covered more than once by thick sheets of glacial ice. It lies
within the Northern Moraine and Lake physiographic region, which
is divided into (1) the Valparaiso moraine section, (2) the Steuben
morainal-lake section, and (8) the Kankakee lacustrine section. The
Valparaiso moraine section, including only about 6 square miles in the
extreme northwestern part of the county, consists of undulating to
rolling topography, with numerous kettle holes and lakes both inter-
mittent and permanent. The Steuben morainal-lake section includes
the south-central and southeastern parts and is characterized in general
by low ridges and swales. The Kankakee lacustrine section includes
the rest of the county and is essentially sandy lacustrine plains, out-
wash plains, and valley plains.

The soils vary widely in slope, texture, color, drainage, susceptibility
to erosion, fertility, and acidity. They are grouped in the following
five main divisions: (1) Soils of the uplands, (2) soils of the glacio-
fluvial outwash plains and terraces, (3) soils of the glacial outwash
aqcll. lake deposits, (4) mineral soils of the flood plains, and (5) organic
soils.

The soils of the uplands, covering 87.4 percent of the total county
area, are all developed on glacial drift of Late Wisconsin age and are
grouped on the basis of parent material as follows: Soils developed
on (1) light to moderately heavy textured highly calcareous glacial
drift; (2) moderately heavy to heavy textured calcareous glacial till
containing a high proportion of shale; and (8) light-textured cal-
careous and noncalcareous siliceous glacial drift.

Soils developed on light to moderately heavy textured highly cal-
careous glacial drift are of the Miami, Crosby, Conover, Brookston,
Clyde, Bellefontaine, and Washtenaw series. All are developed on
highly calcareous glacial drift composed of unassorted silt, clay, sand
and rock fragments, except the Bellefontaine soils, which are develo ed
on loose calcareous gravel and sand. Lime carbonates are leached to
a depth of about 36 inches.

Soils developed on moderately heavy to heavy textured calcareous
glacial till containing a high proportion of shale—the Galena, Otis,
and Brookston—occur chiefly in the central, south-central, and extreme
northwestern parts of the county. Lime carbonates and other bases in
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the parent material originally were low and have been leached to a
depth of 48 to 60 inches or more.

oils developed on light-textured calcareous and noncalcareous
siliceous glacial drift include the Hillsdale series, developed on cal-
careous drift containing a high proportion of siliceous sand, and the
Coloma series, developed on noncalcareous drift. The Hillsdale soils
occupy principally undulating to rolling relief, the more extensive
areas occurring north and southwest of South Bend. Coloma soils
occur on slightly elevated positions, occasionally occupying kames,
knolls, or dunes. The parent material of loose noncalcareous sand
extends to depths of several feet.

Soils of the glaciofluvial outwash plains and terraces, occupying 89.7
percent of the county, are grouped as soils developed (1) on hlihly
calcareous stratified gravel and sand; (2) on noncalcareous to slightly
calcareous sand and gravel containing a high proportion of Devonian
shale fragments; and (3) on thin deposits (4 to 6 feet) of glaciofluvial
outwash material over glacial till.

The soils developed on highly calcareous stratified gravel and
sand—the Fox and Warsaw—occur generally on nearly level to un-
dulating relief, principally in the eastern part of the county. The Fox
soils are developed under a timber vegetation and the Warsaw under a
prairie vegetation.

Soils developed on noncalcareous to slightly calcareous sand and
gravel containing a high proportion of Devonian shale fragments
include those of the Tracy, Hanna, Willvale, and Quinn series, de-
veloped under a timber vegetation, the Door and Pinola series, under
a prairie vegetation, and the Lydick and Alida series, under a prairie-
border vegetation. These soils occupy extensive areas in the north-
eastern, northern, central, and western parts of the county. The
parent material was originally low in lime, and it has been leached to
a depth of 60 to 90 inches or more. The content of siliceous sand is
high in the lighter textured soils of this group.

The soils developed on thin deposits (4 to 6 feet) of glaciofluvial
outwash material over glacinl till—the Argos, Walkerton, and
Lapaz—occur principally in the south-central part of the county.

goils of the glacial outwash and lake deposits—the Granby, Maumee,
and Newton—occur on nearly level to slightly depressed relief, prin-
cipally in the west-central, eastern, and northern parts of the county.
Granby and Maumee soils are developed on loose calcareous sands,
and Newton soils on loose strongly acid sands. They occupy 11.2
percent of the total area.

The mineral soils of the flood plains are represented by only one
type—Griffin loam. It occurs in relatively narrow areas adjacent to
t?;e larger drainageways, except the Kankakee River, and covers only
1.3 percent of the county.

Organic soils include Carlisle, Edwards, Houghton, and Kerston
mucks, Peat, and Wallkill silt loam. They occur in the central and
western parts of the county, principally in the valley of the Kankakee
River and adjacent to lakes,

Estimated average acre yields of each soil for the principal crops of
the county and some use limitations are given.
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St. Joseph County lies within the region of Gray-Brown Podzolic
soils of the east-central part of the United States. A large part of the
soils developed under a heavy forest cover of deciduous trees, with
sufficient rainfall to maintain a moist condition throughout the soil,
except for short periods. Rather extensive areas, however, were de-
veloped under a prairie-grass vegetation.

All the soils of the county are developed on glacial drift of Late Wis-
consin age, and on the basis of profile characteristics are classified as
zonal, intrazonal, and azonal.

Under recommended soil-management practices the deficiencies of
many of the soils can be correcteg and satisfactory results produced.

GENERAL NATURE OF THE AREA
LOCATION AND EXTENT

St. Joseph County, covering an area of 464 square miles, or 296,960
acres, is the central county of the northern tier of counties in Indiana,
bordering Michigan on the north (fig. 1). It is roughly rectangular
in shape. South Bend, the county seat, 1s 60 miles east of Gary; 135
miles north of Indianapolis, the State capital; 70 miles northwest of
Fort Wayne; and 165 miles northeast of Terre Haute.

PORT
WAYNE
[ ]

]
® INDIANAP

TERRL
.NMITI

CVANBYILLE

* Sute Agricultural Experiment Station

Fioure 1.—Location of St. Joseph County in Indiana.
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PHYSIOGRAPHY, RELIEF, AND DRAINAGE

St. Joseph County lies within the Northern Moraine and Lake
physiographic region of Indiana.* From abundant %eologic evidence
1t seems certain that all of the county, as well as a large part of the
rest of Indiana and other Northern States, was covered more than
once by thick sheets of glacial ice. The last ice sheet, called the Late
Wisconsin glacier, melted some thousands of years ago, leaving de-
posits of unconsolidated silt, sand, clay, gravel, boulders, and rock
fragments. These materials are composed largely of the local under-
lying bedrock formations over which the glacier advanced. A large
proportion of limestone is included in the drift in the eastern and
southeastern parts and a large proportion of shale in the other areas.
Part of the drift, however, consists of quartz, granite, schist, gneiss,
and other igneous and metamorphic rocks. These do not outcrop in
Indiana but were transported by the glacier from farther north in
the United States and Canada. The mineralogical and chemical com-
position of the drift varies, depending upon the proportion of each
constituent; thus the soils developed on this heterogeneous mixture
vary with the proportions of the various sizes and kinds of material.

As the glacier moved forward it ground up the bedrock formations
over which it moved, mixed the material, and either pushed it along
in front or carried it within or on top of the ice. The ice sheet
rounded off the hills and filled in the valleys, but where it remained
rather stationary—when the rate of melting at the ice front equaled
the rate of forward movement—the material was deposited as moraines
or kames. These deposits assumed the form of a single ridge or a
series of ridges extending for a considerable distance, with kettle holes
or depressions between the knolls or ridges. When the retreat of the
ice sheet was rather uniform, the material was deposited as ground
moraines, or gently undulating plains.

Gravel and sand, which was assorted and usually shows cross bed-
ding, was deposited by the intraglacial streams and in crevices on
the sides of the glacier. Rather wide streams flowing from the melt-
ing glacier carried gravel, sand, silt, and c]’:}y and rolled large boulders
along where the current was torrential. The coarser gravel was de-
posited nearer the ice front, and the finer materials, as silt and clay,
were carried progressively farther downstream. In some instances
large boulders were floated down in icebergs.

s the ice sheet retreated the distance or length of the glacial
streams became longer, and sand, silt, and clay were deposited on the
gravel and coarser material. This stratified, or assorted, material,
ﬁeposited by the streams flowing from the glacier front, comprises the
glaciofluvial outwash plains and terraces.

Three subdivisions of the Northern Moraine and Lake physio-
graphic region occur in this county—(1) Valparaiso moraine sec-
tion, (2) Steuben morainal-lake section, and (3) Kankakee lacustrine
section. These subdivisions, as well as the drainage system, are shown
in figure 2.

*LogaN, W. N., CuMiNgs, E. R., Mavorr, C. A, VISHER, 8. 8., TUCKER, W. M.,
and Reeves, J. R. HANDBOOK OF INDIANA GEOLOGY. Ind. Dept. Conserv. Pub.
21, 1120 pp., illus. 1922,



ST. JOSEPH COUNTY, INDIANA 7

Fiecure 2.—Physiographic regions, elevations, and dralnage system of 8t. Joseph
County, Ind.: 1, Valparaiso moraine section ; 2, Steuben morainal-lake section ;
and 3, Kankakee lacustrine section.

The Valparaiso moraine section includes only about 6 square miles
in the extreme northwestern part of the county, ﬁut the region is exten-
sive in southern Michigan and extends southwestward in Indiana.
This area is a broad undulating ridge with numerous depressions, or
kettle holes. The crest of the ridge rises to an average elevation of
about 775 feet above sea level. A few knolls reach 800 feet. Local
relief ranges from 20 to 40 feet. Practically no streams have devel-
oped, but small ponds, both permanent and intermittent, occur
throughout the area. On the southern border of the moraine the melt-
ing glacial ice formed an outwash apron.

The Steuben morainal-lake section occurs in the south-central and
southeastern parts of the county, including all of Union, Madison, and
Center Townships; the eastern parts of Liberty and Greene Townships;
the extreme southeastern part of Portage Township; and the southern
part of Penn Township. Most of this area is part of the Maxinkuckee
moraine, although several low ridges southeast of South Bend may be
parts of the New Paris and Bremen moraines. This physiographic sec-
tion is an extensive region of morainic topography, characterized in
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other parts of Indiana by strongly rolling relief with numerous glacial
lakes. In this county the relief is undulating to rolling, characterized
in general by low 1'i(fges and swales.

The average altitude is slightly above 800 feet, but local areas reach
nearly 900 feet. The area south and west of South Bend has numerous
basins with rather steep walls, and is generally irregular in topography.
Local relief ranges from 30 to 70 feet, but in other places in this section
it is generally less than 20 feet.

The Kankakee lacustrine section includes the rest of the county and
is part of an extensive area of sandy lacustrine plains, outwash plains,
and valley plains that extend from southern Michigan southwestward
through northwestern Indiana and northeastern Illinois. In general
there are two levels of the Kankakee plains. The main one at an
average elevation of 750 feet borders the St. Joseph River and includes
the extensive former marshlands, which comprise the headwaters area
of the Kankakee River. Local relief rarely exceeds 20 feet. In the
vicinity of New Carlisle and northwest of Lydick remnants of out-
wash plains lie 50 to 75 feet higher than the main plain. These areas
are highly pitted. The depressions are usually small and well drained,
although small lakes and intermittent ponds do occur. Relief of 50
feet or more is not uncommon.

The maximum elevation, 891 feet above sea level, is about 3 miles
southeast of South Bend; and the minimum, 654 feet, is where the St.
Joseph River enters Michigan. The maximum difference in elevation,
therefore, is 237 feet, although the maximum local relief is 100 feet.
Other elevations are Lakeville, 837 feet; Warren, 832; Osceola, 739;
Notre Dame, 712; and Walkerton, 712,

The St. Joseph and Kankakee Rivers and their small tributaries and
the tributaries of the Yellow River drain the county. The St. Joseph
River, draining the northeastern part, is a large stream, but has very
few tributaries. It flows in a trench generally less than 20 feet below
the level of the outwash plain. According to geologists, this river for-
merly followed the course of the glacial Kankakee River, but during
the recession of the late Wisconsin glacier it abandoned the glacial
Kankakee Valley and turned abruptly northward into the glacial val-
ley of Dowagiac River.* The Kanknkee River is a broadly meandering
sluggish stream rising in the marshlands of the former glacial stream
about a mile west of South Bend and flowing southwest to La Porte
County. Itlieslessthan 10 feet below the adjoining marsh and 10 to 30
feet below the nearby outwash plains. Pine, Grapevine, and Potato
Creeks form the tributaries of Kankakee River draining the western

half of the county. The few natural streams developedb since glacia-

tion are short, have a small drainage area, and rise either in the
marshlands or along the steeper borders of the moraine. Several small
tributaries of the Yellow River drain the southeastern part of the
county through Marshall County. The drainage of the county is shown
in figure 2.

*LEVERETT, F., and TAYLOR, F. B. TIIE PLEISTOCENE OF INDIANA AND MICHIGAN
AND THE HISTORY OF THE GREAT LAKES. U. 8. Geol. Survey Monog. 58, 529 pp.,
fllus, 1915.



ST. JOSEPH COUNTY, INDIANA 9

CLIMATE

The humid, temperate, and continental climate of this county is
characterized by warm to hot summers and moderately cold winters,
tempered somewhat by Lake Michigan. Shifting winds and frequent
storms crossing northern Indiana prevent most of the prolonged hot,
humid periods that occur farther south of the lake. ide variations
in temperature occur throughout the year, however, from an average of
25.2° F. in January to an average of 73.6° in July.

The mean winter temperature is 26.4°, with wide variations from a
maximum of 67° to a minimum of —21°. These variations, occa-
sionally rather sudden, are accompanied by alternate freezing and
thawing, which at times cause considerable damage to fall-sown small
grains, clover, and alfalfa, especially when severe cold occurs with-
out a protective cover. If protected by a snow cover, these crops,
especially wheat and other fall-sown small grains, withstand extremely
low temperatures except when the soil is saturated or when a coating
of ice forms over the plants. Frequency of this damage, however, 1s
not such as to discourage growing these crops.

The mean summer temperature is 71.1°, ranging from a maximum
of 103° to a minimum of 37°. This wide variation does not often
seriously injure the general farm crops, exceﬂt when high tempera-
tures occur during prolonged periods of drought.

The average frost-free season is 176 days—from April 27 to October
20——a1thougﬁ killing frost has occurred at Notre Dame as late as May
25 and as early as September 11. Late spring frosts occasionally
severely injure corn, small fruits, and vegetable crops, especially on
low-lying areas. KEarly frosts in fall sometimes injure corn, toma-
toes, and soybeans, but the frequency of such injury is not such as to dis-
courage growing these and other crops common to this county.

The mean annual precipitation is 33.62 inches, about half of which
falls during the growing season—May to September, inclusive. The
average snowfall for the year is 39.5 inches. Rainfall is rather uni-
formly distributed throughout the year, although the greatest is in
May and June and the least in winter. During winter and early
spring the rains are usually gentle, but thunderstorms and flash rains
are more common in summer. Excessive rainfall in spring delays
seeding operations, and severe soil erosion results on the more sloping
areas, especially when the land is being prepared for crops. Hail-
storms are rare, but they occasionally cause some damage to crops.
The frequency of damage from adverse weather conditions, as pro-
longed droughts, excessive moisture, and unfavorable temperatures,
is rarely such as to cause complete crop failures.

Variations in elevations and positions of the various soils within
the county cause differences in climatic conditions. Frost often occurs
on the lower lying areas of dark-colored soils, including areas of muck,
when there is no frost on the surrounding uplands. The rolling up-
land areas have more favorable air drainage and provide a safe loca-
tion for orchards. The nearness of Lake Michigan aids in reducing
wide fluctuations in temperature and retards tree growth in spring.

The normal monthly, seasonal, and annual temperature and precipi-
tation at Notre Dame, which may be considered fairly representative
of climatic conditions of the county, are given in table 1.
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TaABLE 1.—Normal monthly, seasonal, and annual temperature and
precipitation at Notre Dame, St. Joseph County, Ind.!

[Elevation, 733 feet]

Temperature Precipitation
Month Albso- A}bso- fTotaﬁl fTotalﬁl Aver-
ute ute or the or the age
Mean maxi- | mini- Mean driest | wettest | snow-
mum | mum year year fall
°F. °F, °F. | Inches | Inches | Inches | Inches
December_ .- _____ 28. 4 60 —17 1 2.49 1.03 2.72 9.4
January__.._._.._. 25. 2 60 —21 2.25 3.72 4. 68 11.3
February___.__.___ 25.7 67 —12 1. 85 1. 09 .82 6.3
Winter.__._____ 26. 4 67 —21 6. 59 5. 84 8. 22 27.0
March. . _________ 36.3 79 —3 | 2.83 2. 30 4. 39 6.1
April ... ___ 47.6 88 13| 2.78 2. 57 7.20 1.3
-, 59.0 92 27| 3.65 2. 66 3. 84 .4
Spring_____.____ 47. 6 92 —3 ] 9.26 7.53 15. 43 7.8
June_________.___ 68. 4 100 37| 3.34 1. 95 3. 28 .0
July.._. 73.6 103 43 | 3.09 2.12 1. 51 .0
August 71.2 102 41 2. 94 .97 2. 64 .0
Summer.._..._. 711 103 37 9. 37 5. 04 7. 43 .0
September....____| 64. 6 98 33| 3.05 1. 84 2. 65 .0
October___.______ 53. 4 88 20 2. 93 1. 22 5. 23 .5
November._______ 40. 6 74 —2 2.42 3. 26 2.70 4.2
Fall.__.________| 52.9 098 —2 ] 840 6. 32 10. 58 4.7
Year. ... _..__ 49.5 | 2103 |* —21 | 33.62 | 424,73 | % 41. 66 39.5

1 From U. 8. Weather Bureau records. 4 In 1930.
2 In July 1930. 5 In 1929.
3 In January 1918,

WATER SUPPLY

Usually potable and abundant water supplies for both people and
livestock are obtained largely from wells driven into the unconsoli-
dated glacial drift. Water from the bedrock formations is likely to
be mineralized. Several artesian wells supply water in the vicinity
of South Bend, and springs occur in various parts of the county.
Water for livestock is obtained from rivers, lakes, and streams.

VEGETATION

Before settlement of the county by white people most of the
upland areas was covered with a heavy growth of deciduous forest.
The varieties of trees on the well-drained upland areas included
maple (Acer sp.), beech (Fagus grandifolia), American elm (Ulmus
americana), and white ash (Frawinus americana). The imperfectly
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and poorly drained associated areas had a predominance of beech,
maple, ash, and elm, and the light-colored well-drained sandy areas,
white oak (Quercus alba) and black oak (@. velutina). Lower-lying
areas and bottom lands sustained a growth of ash, linn or white bass-
wood (T'ilia heterophylla), sycamore, and European white willow
(Saliz alba). The well-drained prairie regions were covered with a
growth of tall prairie grasses, includin% Indian grass, bluejoint, big
bluestem (Andropogon furcatus), and little bluestem (Andropogon
scoparius), with numerous patches of wild flowers. Groves of bur
oak (@. macrocarpa) were common in transitional belts where the

rairie grades into the forested areas. The marshland of the Kankakee

alley was covered with sedges, rushes, sloughgrass, goldenrod, aster
and wild sunflower, and the better drained areas of muck had stands o
tamarack, aspen, ash, and elm.

Practically no stands of virgin timber now exist, and trees on the
forested areas are for the most part reproductions of the original
species. The principal timbered areas at present occur as scattered
woodland on the more sloping areas adjacent to the Kankakee River
and on the bluffs adjacent to the St. Joseph River.

ORGANIZATION AND POPULATION

The area now occupied by this county was ori%ilnally the home of
the Miami and Potawatami Indians, although the Shawnee, Dela-
ware, and Kickapoo Indians also were permitted to live here before
moving farther west. As the Indians were friendly, settlement of the
area was rapid. Some of the earliest explorations In the vicinity were
made by Catholic priests and explorers. The early settlers were fur
traders, the first of whom were Alexes Coquillard, who settled here in
1823, and Lanthrop M. Taylor, in 1827. Land offices opened in 1829
and land sales followed immediately. Large numbers of immi-
grants—chiefly from Ohio, New York, Pennsylvania, and other East-
ern States—arrived about 1830. The county then included four town-
ships, or an area 30 miles square. South Bend was chosen as the
county seat in May 1831, although St. Joseph, a town in name only,
was first selected. On July 4, 1850, the present boundaries were
established.

The population of the county increased rapidly, and by 1880 it
was 33,178, of which approximately 52 percent was rural. In 1940
the total population was 161,823, of which 129,566 were urban and
32,257 rural, the total density being 346.5 per square mile. The
native-born white population was 88.1 percent, the foreign-born white
9.6 percent, and tge Negro 2.3 percent. The highest proportion of
people of foreign extraction reside in and adjacent to the large cities,
whereas the rural population is predominantly native-born white.

Since 1880 the rural population has changed little. It is well dis-
tributed over the county, except in the vicinity of the large cities,
where farms are smaller. The urban population, however, has in-
creased rapidly since 1880 but decreased slightly between 1930 and
1940. South Bend and Mishawaka are industrial cities that have

own rapidly since early settlement. In 1940 South Bend, the fourth
argest city in the State, had a population of 101,268, and Mishawaka,
the second largest, 28,298. Other towns and villages serving as local
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trading centers and their populations are Wulkerton, 1,178; North
Liberty, 978; Roseland, 782; New Carlisle, 747; Lakeville, 567; and
Osceola, 498. The rapidly growing cities and the widely scattered
towns provide an expanding market for agricultural products.

INDUSTRIES

A large proportion of the po;ﬁulation is employed in the manufac-
turing industries, most of which are centered in the industrial cities
of South Bend and Mishawaka. The numbers and kinds of products
have been expanding greatly in recent decades—automobiles, batteries,
brakes, automobile accessories, aeronautic products, farm equipment
including wagons, plows, and feed grinders, electrical products includ-
ing motors and radios, machine tools and other metal products, hospi-
taizand medical supplies and equipment, clothing, food products, and
numerous articles used in general industry are manufactured. Most
of the products are nonagricultural, although food processing for
local consumption is an important industry in the large cities. A
cannery is at Walkerton. The railroads furnish much employment
on the tracks and in the shops. Sometimes the prosperity of these
industries competes with agriculture, resulting in scarcity of farm
labor and a consequent expanded market for agricultural products,
particularly garden, dairy, and poultry products.

TRANSPORTATION AND MARKETS

Transportation facilities are exceptionally good. Ten steam rail-
ways and one electric railway cross the county and serve practically
every part, and most of them converge at Chicago. The county is
well supplied with hard-surfaced highways, and practically all the
county roads are graveled and in good condition the greater part of the
year. The 1940 census reports 1,125 farms on hard-surfaced roads;
1,220 on gravel, shale, or shell; 214 on improved dirt; and only 109 on
unimproved dirt roads. Establishment of a good system of Federal
and State highways, together with increased use of motortrucks, has
changed the marketing methods within the county, as most of the
livestock, livestock products, and crops are marketed by motortruck.

CULTURAL DEVELOPMENT AND IMPROVEMENT

An excellent system of consolidated schools has been established.
Although the majority of the churches are in the cities and towns,
there are several rural churches. Free mail delivery service is avail-
able to all districts, as is telephone service, and the 1940 census reported
958 farms served by telephone. Electric service is available to a large
part of the county. In 1940, electric distribution lines were within a

uarter mile of 2,329 farm dwellings, 2,095 of which received current
rom power lines and 41 from home plants. Many farm dwellings
have running water and some have bathroom facilities.

AGRICULTURE

Before settlement by white men the agriculture of the Indians con-
sisted largely of growing small tracts of corn in the vicinity of their
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villages. The first white settlers lived largely by trupping and fur
trading, but they also cleared small tracts, and a few acres of corn and
potatoes were grown for food. They traded food and liquor to the
Indians for furs and used game as an important source of meat. The
influx of settlers was steady, and with the increase in population came
an expansion in agriculture.

Settlement was first confined to the well-drained areas, principally in
the vicinity of the St. Joseph River, but as it increased, the poorly
drained areas were artificially drained and used for crop production.
A large part of the county was in the Kankakee River marshlands,
and agricultural development of this area did not take place until
after 1900, when the river was dredged and straightened and a system
of auxiliary ditches developed.

During the early decades forestry was nearly as important as agri-
culture. The land suitable for farming was cleared, the more valuable
timber species were marketed, and a large part of the less desirable
timber wasburned. The production of corn, wheat, and oats, together
with the raising of livestock, was followed in the earlier period. A
general farming system, including dairying and poultry and livestock
raising, now furnishes the principal source of income. Rapid increase
in population has brought about a corresponding increase in dairy
})roducts, poultry, and vegetable crops, with a decline in some types of

ivestock raising, especially sheep and swine.

CROPS

Grain crops are produced on the former marshlands of the Kankakee
River and (I;rapevine Creek and on the extensive upland area in the
southeastern part of the county, where a diversified system of grain-
and-dairy farming is followed. Federal census records show that the
acrenge used for cereal crops reached its peak in 1919, when 106,879
acres were in corn, oats, wheat, and rye, but in 1939 the acreage in these
crops declined to 75,126.

he acreage in corn has fluctuated somewhat since 1879. Although
a maximum of 46,181 acres was harvested for grain in 1909, the yield
obtained was 303,921 bushels less than in 1939. Corn yields va
somewhat with climatic conditions, but the introduction an
extensive use of hybrid seed has contributed greatly to generall
higher yields in recent years. In 1939 the average yield was about 4
bushels an acre. Corn is grown extensively on the dark-colored soils
of the Kankakee Valley and less extensively on the sandy soils of the
outwash plains. It is grown on most of tlz,e farms, however, as it is
the basic feed on livestock and dairy farms.

Land used for corn is usuall Plowed in fall or spring, depend-
ing upon the soil type, degree of slope, and weather conditions. Be-
fore seeding, the land is thoroughly disked and smoothed with & har-
row, drag, or cultipacker. Power-driven machinery, including two-
and four-row corn planters, is in general use. Corn is usually drilled
on the upland areas, and the common practice is to check plant it on
the dark-colored former marsh areas to control weeds more effectively.
Fertilizer of varying quantity and analysis, depending upon soil type
and economic conditions, is usually used under corn. The quantity
ranges from 65 to 150 pounds or more an acre, and in recent years
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some farmers have plowed under much fertilizer. The analysis used
varies from 2-12-6,% 0-14-6, or 0~12-12 on the light-colored upland
and associated soils to 0-8-24 or muriate of potash on the muck soils.
A higher proportion of potash is used on the loose and light-colored
sandy soils than on those of heavier texture. On the dark-colored
sandy soils 0-14-14 or 0-20-20 mixtures are used.

Methods of harvesting vary according to the use of the corn—it may
be husked in the field either by hand or by mechanical pickers, cut
and placed in shocks in the field to be harvested later, cut for silage, or
hogged or grazed by putting hogs in the field. Mechanical pickers
are ieecomin more generally used, especially where the acreage is
large. On the light-colored upland soils and the prairie soils corn is
frequently cut and placed in shocks prior to wheat seedin%, and the
fodder is used for livestock feed and bedding. Practically all the
corn grown is fed to livestock, but any surplus produced in the cash-
grain farming areas finds a ready market on farms in adjoining
counties.

The acreage in oats has fluctuated greatly since 1879, but has steadily
decreased since 1909, This decline has been partly due to low prices
and to the increase in soybean acreage. In 1939, 10,649 acres, or 9,851
less than in 1909, were harvested. Oats usually follow corn, but may
also follow soybeans or special vegetable crops or be grown where
hay crops have failed. They are sown as early in spring as weather
conditions permit. Methods of harvesting are similar to those for
wheat. The grain is either sold to local elevators or livestock feeders
or fed on the farm, depending upon the need for additional feed.

Wheat was grown on 21,212 acres in 1939, or 27,395 acres less than
in 1899, the year of greatest acreage. The smallest acreage was in
1929, when only 20,857 acres were grown. Wheat usually follows corn,
oats, soybeans, or special crops in the rotation, and occasionally it may
be sown on land where legumes have failed. When following corn it
is usually drilled between the rows or after the corn is cut for fodder
or silage. When wheat follows small grains the land is plowed and
disked, and when it follows soybeans or special vegetable crops the
land is usually disked. Seeding takes place late in September or in
October, usually after the “fly-free” date (the date after which the
hessian fly ceases to be a danger), as given by the Purdue University
Agricultural Experiment Station.

A general practice is to fertilize wheat with applications of 100 to
200 pounds or more an acre. A mixture of 2-12-6 is common, but one
with a higher proportion of potash is used on the sandy soils, and one
with lower nitrogen content or no nitrogen on the dark-colored soils.
Although not a common practice, some manure is used as a top dressing
for wheat.

Harvesting is accomplished with binders, the wheat being placed in
shocks to be threshed later, or with mechanical combines, The use of
combines is increasing, especially on farms having a large acreage
of wheat. Most of the wheat harvested is sold to local elevators as a
cas(}il crop, only a small proportion being used for livestock feed and
seed.

4 Percentages, respectively, of nitrogen, phosphoric acid, and potash,



ST. JOSEPH COUNTY, INDIANA 15

Minor cereal and grain crops grown to a limited extent are rye,
spelt, barley, buckwheat, and cowpeas. These crops usually do not
have a definite place in the rotation system but are often grown as
emergency crops where others have failed. Rye and spelt usually take
the place of wheat in the rotation, especially on the light-colored sand
soils. Barley, buckwheat, and cowpeas are usually grown in small
individual areas.

Soybeans were introduced about 1910 and quickly became popular
as a hay crop. Their use as a grain crop began about 1922, after an
oil-extraction plant was built at Decatur, IIl. The acreage in soy-
beans increased from 1,214 in 1929 to 15,166 in 1939, of which 6,772
acres were harvested for beans. The demand for oil has further
increased the acreage, and the beans are grown throughout the county
but to a greater extent on the loose sandy soils, which have a somewhat
limited adaptation for other crops. They are sown late in May or in
June on ]ang that has been prepared by plowing or disking. Formerly
most of the beans were drilled with grain driﬁs in rows 6 or 8 inches
apart, but in recent years an increasing quantity has been planted with
bean drills or corn planters in rows 21 to 39 inches apart. The seed
should be inoculateé) until the soil in the producing field carries abun-
dant inoculation and it should be well developed in the pod for maxi-
mum feeding value of the hay. Harvesting the seed is accomplished
almost entirely with combines. Most of the beans are marketed as a
cash crop, although some are retained on the farm for seed and live-
stock feed.

Since 1879 the total acreage in hay crops has varied greatly. In
1899, the year of the greatest acreage, 33,3?0 acres were in hay crops,
and in 1939 only 27,4% acres. Radical changes in the kinds of hay

rown have been caused by the rapid increase in the acreage used
or alfalfa and the reduction in clover grown alone.

The increase in the alfalfa acreage from 17 acres in 1899 to 8,032
in 1939 is due largely to a more general knowledge of the feeding
quality of alfalfa and the knowledge that liming a large part of the
soils is a prerequisite. Few farmers attempt to grow it until the
soil has received sufficient applications of lime, usually in the form
of ground limestone. Alfalfa is grown extensively on the upland
soils, including Miami, Galena, Hillsdale, Coloma, and associated
soils, and it is necessary to lime most of these for successful growth
and for the storage of nitrogen in the roots of the plants, It is
usually sown in fall éabout September 1) on these soils, after the land
has been plowed and disked several times to control weeds, and in
spring it is seeded with small grain crops on the heavier textured
soils. = Alfalfa is grown both for pasture and hay, depending largely
on the type and quantity of livestock on the farm.

Owing to the desirable practice of seeding a mixture of clover,
timothy, alfalfa, alsike, ang other seed, the acreage used for clover
alone has decreased greatly. Clover requires a slightly acid to neutral
soil for best growth, and most of the light-colored soils as well as
some of the dark-colored ones need applications of lime for good yields.
Both red and mammoth clovers are extensively grown in the hay
mixture. Sweetclover is increasing in importance for hay, seed, or
intercrop for soil improvement,
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The minor hay crops—Iespedeza, millet, Sudan grass, and small
grains cut for hay—are grown only to a limited extent, and millet
and Sudan grass especially are emergency hay crops.

Fruits, vegetables, and special crops are important sources of farm
income because of the soil character and the proximity of markets.
The large population of South Bend and Mis‘mwakn and the near-
ness to éhica o provide excellent markets for vegetables. The acre-
age of vegetables harvested for sale in 1939, excluding potatoes and
sweetpotatoes, was 694, and that of potatoes alone was 2,677. Other
important vegetable crops were sweet corn, 157 acres; cabbage, 103;
and tomatoes, 72. Potatoes, onions, and carrots are crops best suited
to the organic soils developed extensively throughout the Kankakee
River basin.

Grapes have become an important crop on the sandy soils of the
Coloma and Hillsdale series. The number of vines in the county in
1940 was 67,999, with a production of 462,970 pounds in 1939. The
chief cultural practice required in grape culture on sandy soils is
the growth of a fall-seeded cover and green-manure crop, as rye,
to prevent the soil from blowing and to build up the organic content.
Applications of nitrate of soda are occasionally made to correct the
nitrogen deficiency. Complete fertilizers are not generally used.
Spraying is practiced to control dry rot.

Mint harvested for oil was grown on 1,724 acres in 1939, producing
a total of 35,934 pounds of oil. Practically all the mint is grown on
areas of muck or associated dark-colored soils.

The acreages of the principal crops, as reported by the Federal
census for the years 1879 to 1939, are given in table 2.

TaBLE 2.—A4creage of the principal crops in St. Joseph County, Ind.,
in stated years

Cro Acres, | Acres, | Acres, | Acres, | Acres, | Acres, | Acres,
rop 1879 1889 1899 1909 1919 1929 1939

Corn harvested for

grain.___.__.____.. 27, 746| 30, 734| 39, 886( 46, 181 36, 026 27, 078( 41, 595
Oats threshed_______ 8, 048| 15, 145 9, 468 20, 000{ 19, 997| 15, 106| 10, 649
Wheat - _._.._.____ 41, 765| 40, 350 48, 607! 29, 171| 40, 228! 20, 857, 21, 212
Rye. - ocoeeooo.. 261 1,318/ 2,585 2,699 10,628 1,377 1,670
Soybeans_. .| |- 1,214| 15, 166
Hay, total._.__.__.. 21, 844| 32, 976 33, 370 26, 919| 26, 923| 24, 707} 27, 470

Timothy or clover,
alone or mixed. _

13, 113 11, 421

Clover alone_____ 4,314 1116

Alfalfa. _____.__.__ 5, 545 8,032

Small-grain hay___ 77 323

Legume hay.______ 1,344 7,312

Other hay__._____ 314 266
Potatoes_ .. __.____ 2,322 2,677
Other vegetables (for

sale) . ______._____ 907 694

t Sweetclover only.
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The values of certain crops and livestock products produced in the
county in 1929 and 1939 are given in table 3.

TaBLE 3.—Value of specified agricultural dproducts tn St. Joseph
‘ounty, Ind., in 1929 and 1939

Product 1929 1939

Cereals. . . o eo__. 81,212,208 | $1, 389, 456

Corn harvested for grain__________ ____________. 589, 248 961, 196

Wheat threshed. . . _______ .. __ .. . ______...._ 406, 717 296, 116

Other cereals. .. . .. 216, 243 132, 144
Other grains and seeds. . . ... ... .. ______ 45, 368 104, 518
Hay and forage_____ .. _ ... 463, 252 461, 339
All vegetables (excluding potatoes and sweet-

POtatOes) . e 143, 533 06, 258
Forsale. .. 102, 109 35, 858
For home use_ . ____ .. 41, 424 60, 400

Potatoes and sweetpotatoes. . ______ . ___._______ 246, 321 166, 713
Fruitsandnuts_______________________ ... ____._ 39, 396 61, 156
Horticultural specialties sold_ ____________________ 88, 848 75, 962
All other erops. - - . e _. 414,213 80, 325
Forest produets sold_ - __ _______________________. 14, 597 4, 196
Dairy products sold . __ . _____________. 1, 012, 349 934, 448
Whole miltk _ ____ ... .. 940, 553 875, 945
Cream ' ... 43,111 55, 670
Butter_ .o 28, 685 2, 833
Poultry raised and chicken eggs produeced. _. .. _..._ 506, 318 392, 272
Poultry___ . 257, 492 231, 736
Chicken eggs._ _ _ .- .. 248 826 160, 536
Livestock sold or slaughtered_____________________ ) 719, 607
Cattle and ealves_ . ________ .. (3) 287, 085
Hogs and pigs_ ... _______ .. _._ 2) 418, 343
Sheep and lambs_ _ _ _ _________________________ ®) 14, 179
Wool shorn_ _ ___ o _____. 11, 636 5, 168
Honey produeed.__ __ . _______ .. .. 6, 227 912

! Sweet cream and sour eream (butterfat).
? Not available.

ROTATIONS AND FERTILIZERS

Rotations commonly followed on the light-colored soils of the up-
lands, including the Miami, Galena, Hillsdale, and associated soi})s.
vary from 3 to 5 years or more, depending on the pasture and hay re-
quirements and the soil productivity. The rotations include corn,
wheat or oats, and hay crops; corn, oats, soybeans, and hay crops; and
corn 1 or 2 years, wheat or oats, soybeans, and alfalfa 1 to 3 years.
Legumes are grown less frequently on the glaciofluvial outwash plain
areas, especially where a grain system of farming is followed. Corn,
oats, and wheat are the dominant crops, with soybeans increasing
in importance.

A mixed grain-and-livestock system is followed on the soils of the
Tracy series, and the rotation system is less systematic. Alfalfa and
some redtop are more generally used as hay crops, and sweetclover as
a pasture crop. Rotations on the prairie outwash plains include a
predominance of corn, wheat or oats, and soybeans ,with less hay crops.
Corn is occasionally grown for two consecutive years, followed by oats

760397—50

o
£
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or wheat and an intercrop of sweetclover. A large part of the vege-
tables, as well as mint, is grown on the muck soils, the rotation in-
cluding several years of different vegetables, with corn grown in
rotation, especially with potatoes.

In 1939 (1940 census) 1,222 farms, or 43.9 percent of all farms, used
2,902 tons of commercial fertilizer at a total expenditure of $85,307,
an average of $69.81 a farm. In addition 7,377 tons of liming ma-
terials were purchased by 362 farms at a total cost of $14,483. Use of
fertilizer, mostly ready-mixed, has greatly increased in the last few
decades. A considerable quantity of superphosphate or muriate of
potash is used alone, with a trend toward the higher analyses. Much
of the fertilizer is purchased cooperatively through farmer organiza-
tions. Special crops, as vegetables, are heavily fertilized, and it is a
common practice to fertilize corn and wheat. A few farmers plow
under heavy applications of fertilizer before planting soybeans and
corn, and some indirectly fertilize legumes by applying larger quanti-
ties of fertilizer with wheat, oats, and other small grains.

Supplementing commercial fertilizer with barnyard manure is a
common practice. Most of it is applied to the light-colored soils
before the land is plowed for corn, with smaller quantities used as a
top dressing for wheat. Sweetclover is occasionally grown as an inter-
crop to be plowed under before planting corn, and some rye is grown
as a green-manure crop.

The value of lime for correcting soil acidity is becoming more gen-
erally recognized, and an increasing quantity, chiefly in the form of
ground limestone or marl, is used. Several mar] beds in the county
have been a local source of liming material. In determining the lime
requirements of a soil or of the soils in a given field, it is important
that an accurate test be made—this can be done with acidity indicators.
The best procedure is to take samples of both the surface soil and
subsoil of the different soils in the field concerned and mail or take
them to the county agricultural agent at South Bend or mail them to
the Purdue University Agricultural Experiment Station, La
Fayette, Ind.

PERMANENT PASTURES

Little attention has been given to permanent pasture improvement
in the county, although the need is great, particularly on the rolling
sandy upland and the strongly acid outwash plains. Improvement
can be eﬁected by liming and fertilizing poor run-down pastures and
then disking and reseeding them. When reseeding, a mixture of
grasses and%egumes is superior to one kind of grass, as the legumes
improve the palatability and nutrition of the pasture and encourage
a quicker and better stand. Permanent pastures are frequently grazed
too early in the season, and overgrazing results in thinning the stand
and in consequent erosion. Pasture improvement in wooded areas is
usually ineffective, because the trees use a large part of the fertilizer
applied.

LIVESTOCK AND LIVESTOCK PRODUCTS
Livestock and livestock products furnish a large part of the farm

income in this county and are the medium through which the greater
part of the crops is used.
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Increased use of power farm machinery has been responsible for
the steady decline in the number of horses and mules in the last 20
years. On April 1, 1940, there were 4,765 horses and mules over 3
months old on farms, compared with 8,848 of all ages on January 1,
1920. Part of the work stock is raised in the county and part pur-
chased from adjacent areas. Practically all the feed, principally oats
and hay, is grown on the farms.

The present trend toward soil conservation, which includes §row-
ing more semipermanent pastures and legumes for pasture and hay
and improving permanent pastures, has encouraged the raising of
more cattle. On April 1, 1940, 18,872 cattle over 3 months of age
were on farms, compared with 14,844 of the same age on April 1, 1930.

The breeds most commonly raised for beef production are Short-
horn, Aberdeen Angus, and Hereford. In 1940 only 597 cows and
heifers over 2 years old were kept mainly for beef production. A
number of feeder cattle are purchased outside the county when small,
grazed during summer and early fall, and then fattened on corn, com-
mercial feeds, and hay. They are marketed at Chicago and nearby
markets.

Of the total number of cattle on farms in 1940, 12,169 were cows and
heifers 2 years old or more kept mainly for milk production. Special-
ized dairying, on farms where dairying is the principal source of in-
come, and general farm dairying, on farms that keep a few milk cows
as part of a more generalized livestock program, are followed. A large

art of the dairy cattle is Holstein-Friesian, with some Guernseys and

erseys. The value of dairy products sold in 1939 was $934,448, the
greater part of which represents the value of whole milk. In 1939 a
total of 6,809,691 gallons of milk was produced. Trucks from South
Bend and other cities and towns come to the farms at regular intervals
for dairy products, and most of the whole milk is retailed in South
Bend and Mishawaka.

Swine are raised principally south of South Bend, where farms rais-
ing 100 or more head are not uncommon. The principal breeds are
Hampshire, Duroc-Jersey, Chester White, and Berkshire. Since 1880
there has been a gradual decline in the number of swine on farms.
The total number 1n 1880 was 30,347, and on April 1, 1940, the number
over 4 months old was 16,613, In 1939, 6,549 hogs and pigs were
bought, 24,187 were sold alive, and 5,315 were slaughtered on farms.
Swine are marketed in Chicago or in South Bend and other local
markets.

Sheep raising is relatively unimportant. Many farmers keep some
sheep, but there are few large flocks. Only 3,106 sheep over 6 months
old were on farms on April 1, 1940. They are raised mostly in the
general livestock and grain areas in the eastern and southern parts
of the county and are marketed in Chicago and South Bend.

This county is an important poultry producing area. Almost every
farm has a few dozen to more than 100 laying hens, and several farms
specializing in poultry have several hundred. In 1939, 301,524
chickens were raised and 129,708 sold, and 1,003,350 dozen eggs were
produced. The number of poultry other than chickens is not large
and consists of a few hundred each of turkeys, geese, ducks, and
guineas. The 142 farms specializing in poultry have principally Leg-
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horn and other high-producing breeds, but the majority of the other
farms have a wide variety of both mixed and pure breeds. Most of
the poultry and poultry products are marketed locally, especially in
South Bend and Mishawaka.

The number and value of livestock on farms, as reported by the
Federal census in 1920, 1930, and 1940, are given in table 4.

TaBLe 4.—Number and value of livestock on farms in St. Joseph
County, Ind., in 1920, 1930, 1940

Livestock 1920 1930 1940
Number t Value | Number? Value Number Value
Horses____.____ 8, 667 $742, 138 5, 570| $513, 657 34,517 $371, 170
Mules_____.____ 181 19, 785 196 18, 794 3248 21, 252
Cattle_________ 17, 8971, 170, 457 17, 379|1, 009, 544 ° 18, 872|1, 068, 528
Swine_____.___. 20, 702} 317, 506 16, 488 180, 778| ¢ 16,613 152, 921
Sheep. _____._. 5, 566 71, 094 8, 579 65, 514 * 3, 106 19, 830
Goats.________ 51 311 100 361 4 216! 072
Chickens.______[ 158,421 } 178 076 {3 124, 426 107, 006 4 130, 992 91, 694
Other poultry._ _ 4, 360 g ® ® 42,100 3, 343
Bees. .. _hives__ 431 2, 227 1, 057 4, 228 325 1, 145

t All ages on Jan. 1.

2 All ages on Apr. 1, except chickens over 3 months old.
2 Over 3 months old on Apr. 1.

4 Over 4 months old on Apr. 1.

8 Over 6 months old on Apr. 1.

¢ Data not available.

TYPES OF FARMS

The 1940 Federal census classified the farms by major source of in-
come in 1939. Accordingly, in this county 894 farms were classified
as deriving their major source of income from farm products used by
farm households; 646 from dairy products; 6138 from field crops; 272
from livestock ; 142 from poultry and poultry products; 36 from fruits
and nuts; 25 from vegetables harvested for sale; 23 from horticultural
specialties; 6 from other livestock products; and 2 from forest prod-
ucts. Eighty farms were classified as having no products sold, traded,
or used by farm households in 1939, and 44 were unclassified.

LAND USE

The most extensive agricultural development was reached about
1900, when 90.6 percent of the county was in farms, of which 79 percent
was improved land. The total land in farms increased from 210,983
acres in 1929 to 232,450 in 1939, with an increase in cropland harvested
from 111,273 to 124,052 acres. Crop failure land decreased in the
same decade from 3,655 to 2,290 acres, but idle or fallow cropland
increased from 21,581 to 25,822, and plowable pasture from 30,650 to
32,926. Woodland occupied 19,759 acres in 1929 and 20,221 in 1939,
Of the total area in farms, 185,090 acres, or 79.6 percent, were available
for crops in 1939, but only 126,342 acres were used.



ST. JOSEPH COUNTY, INDIANA 21

In 1940 the farms ranged in size from less than 3 acres to more than
1,000, about 35 percent containing 30 to 99 acres and about 45 percent
containing less than 10 to 40. A total of 316 farms ranged from 180 to
999 acres 1n size, and 3 contained 1,000 acres or more.

Selected farm data from the United States census for the years 1880
to 1940, inclusive, are given in table 5.

TasLe 5.—Number of ){arms, land in farms, and farm tenure in St.

Joseph County, Ind., vn stated years
Farms Land in farms Operated by—
Year Aver- | Fro-
Num- | “ 02" | portion Improved land | Own- [ Ten- | Man-
ber si% o of per farm ers ants | agers
county
Acres | Percent| Acres | Percent | Percent| Percent| Percent
1880.._____. 2,414 | 102.2 | 83.8| 70.1 68.6 | 8.3 | 187 |.......
1890_.______ 2,247 | 107. 9 82. 4 84. 1 77. 9 70. 9 20.1 |___.___
1900 ______._ 2,598 | 102.7 90. 6 81.1 79.0 70.0 29.0 1.0
1910________ 2,460 | 103.0 86. 1 83. 6 81. 1 70. 9 27. 5 1.6
1920_.__..._| 2,678 | 96.3 | 87.6 | 80.4| 83.4| 69.4 20.0 1.6
1930 . ____. 2,039 | 103.5 7.7 82.0 79.2 72.9 25. 8 1.3
1940 _._____ 2,783 | 83.5| 77.8) 66.5) 79.6 | 757 | 23.8 5

FARM TENURE

The 1940 census reported 75.7 {;ercent of the farms in the county
operated by owners, 23.8 percent by tenants, and only 0.5 percent by
managers. The percentage of farms operated by owners decreased
sharply from 81.3 percent in 1880 to 70.9 percent in 1890 and then
remained fairly stationary until 1920, after which it increased stead-
ily. In 1940, of the tenant farms, 51.4 percent were operated on the
share-tenant and cropper basis and 33.4 percent on a cash basis.
‘When land is rented for cash the price varies with the productivity
of the soil, farm improvements and facilities, and current economic
conditions. On the share-tenant and cropper basis the tenant usually
receives a third to a half of the crop produced, a variable proportion of
seed and fertilizer are furnished, and living quarters are provided.
Where livestock is produced the same variations exist.

TYPES OF FARMING

The agricultural land of this county is divided on the basis of use
and major source of income into three types of farming areas—grain-
and-dairy farming of the upland areas, grain farming with limited
dairying and muck crop specialization, and urban areas (part-time
farming).

Dairying is the major farm enterprise throughout the southern and
northwestern upland areas. It is also important on the sandy and
gravelly soils of the outwash plains near the urban areas. Economic
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factors that have favored the development of the dairy industry are
the large market for fluid milk in the rapidly growing urban centers
and good roads for rapid transportation by large tank trucks. The
soil factors that tend to localize dairying in the upland area are the
ability to produce abundant supplies of both grain and roughage
economically and the size of farm units, which in turn limits the use
of power machinery. In the dairy area the soils are adapted to
grain, hay, and pasture. Two rotations commonly followed produce
abundant, supplies of feed—corn, wheat, and mixed hay; or corn, oats
or soybeans, wheat, and mixed hay. Legumes are easily and widely
TOWN.

g The dairy part of the county is subdivided into three parts: (1) The
nearly level area, consisting principally of the Brookston, Crosby, and
Otis soils; the dark-colored soils with their abundant supply of plant
nutrients and moisture are especially well suited to corn. (2) The
undulating to rolling subdivision, consisting largely of the Miami,
Galena, and some Hillsdale soils, such as are developed extensively
south of South Bend ; these soils are susceptible to considerable sheet
erosion, consequently a higher proportion of small-grain, meadow,
pasture, and other close-growing crops are grown. (3) The rolling
sandy subdivision, consisting principally of Hillsdale and Coloma
soils; the Hillsdale soils are susceptible to serious sheet erosion and the
Coloma to wind erosion on exposed locations; small-grain and meadow
crops, especially rye and alfalfa, are better suited because of their
ability to use the limited moisture supply more efficiently; alfalfa is
well suited, when the moderate acidity is corrected; grapes, apples,
and other fruit crops can be successfully grown, although apples re-
quire sites having favorable air drainage to reduce frost damage.

The outwash plains and associated marshland soils bordering the
St. Joseph and Kankakee River valleys vary widely in crop adapta-
bility, although a grain type of farming has predominated there since
settlement. On the high-ground soils, including both dark-colored
prairie soils and light-colored medium-textured timbered soils, soil
acidity and limited moisture supply favors a grain type of farming.
The level topography allows extensive use of power machinery, result-
ing in low unit-production costs.

%)n some areas a mixed grain-and-dairy type of farming is followed,
Dairying is increased partly because of proximity to the urban area
and also because of the necessity to maintain fertility by growing
legume and meadow crops and of following a crop rotation system.
The predominant soils, Tracy loam and Tracy fine sandy loam, are
nearly level but strongly acid and have a limited moisture-holding
capacity. Corn, oats, or soybeans and wheat are the main crops, with
some alfalfa, timothy, and permanent pasture.

On areas of Tracy loamy fine sand and Tracy loamy sand a general
type of farming is followed. Both grain and roughage supplies are
limited. The low moisture-holding capacity and low fertility and
organic content are limiting factors for corn, wheat, and soybeans, the

rincipal crops. Alfalfais grown to some extent when the soil has been
ﬁmed. Onions, potatoes, and other special crops adapted to mineral
soils also are grown. Pastures are generally poor and have low
carrying capacity.
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The dark-colored sandy soils of the Maumee and Granby series and
such organic soils as Carlisle, Houghton, and Edwards mucks, for-
merly marshland, are made tillable by drainage. They are level,
slightly acid, and rich in organic matter and nitrogen but deficient
in phosphorus and potash, especially potash on the organic soils.
As a group, these soils are suited to grain and special-crop sys-
tems o?farming. On the mineral soils corn, wheat, and soybeans are
the principal grain crops, together with clover and mixed hay. The
land is almost entirely tillable and only a small acreage is used for
pasture. Potatoes are extensively grown as a special crop. Corn
and soybeans are the main crops on the muck soils. The organic and
nitrogen content of these soils is too high for small grains and legum-
inous hay crops. A variety of special crops, including mint, potatoes,
onions, and carrots, are extensively grown. Small grains are not
well adapted, owing to the low grain and high straw yields. A large
proportion of the organic soils is used for permanent bluegrass pasture.

any part-time or subsistence-type farms are located in urban areas
and near the larger cities.

FARM INVESTMENT AND EXPENDITURE

The average value of land and buildings in 1940 was $6,466 a farm
and $77.41 an acre, compared with $10,947 and $105.80, respectively
in 1930. The average value of implements and machinery increased
from $649 a farm in 1930 to $694 in 1940,

In 1940, 1,063 tractors were reported on 1,023 farms, 596 motortrucks
on 564 farms, and 2,893 automobiles on 2,364 farms. Much of the
farming operations, especially plowing and preparation of seedbeds,
is accomplished with power machinery. A large part of the corn is
harvested with mechanical pickers, and an increasing quantity of small
grain and soybeans is harvested with combines. In 1939, 844 farms
reported an expenditure of $354,418 for farm implements and
machinery.

A total expenditure of $273,333 for feed in 1939 was reported by 1,720
farms, an avera%e of $158.91 each. The purchase of 2,902 tons of
commercial fertilizer in 1939 was reported by 1,222 farms at a cost
of $85,307, an average of $69.81 each. In addsi’tion, 7,377 tons of lim-
ing materials were purchased by 362 farms for $14,483, or an average
of slightly more than $40 a farm.

A total of $209,119 was paid for labor (exclusive of housework and
contract construction work) on 799 farms in 1939, an average of $261.73
a farm. About 52 percent of this was for labor hired by the month,
more than 38 percent for labor hired by the day or week, and the rest
for other labor, including piece work and contract labor. Competition
between farmers and manufacturers tends to make farm labor scarce
and the rates high, especially during periods of industrial prosperity.

SOIL SURVEY METHODS AND DEFINITIONS

. Inmaking a soil survey the soils are examined, classified, and mapped
in the field and their characteristics recorded, particularly in regard
to the growth of various crops, grasses, and trees.
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The soils and the underlying formations are examined systematically
in many locations. Test pits are dug, borings made, and highway
or railroad cuts and other exposures studied. Each exposes a series
of layers, or horizons, termed collectively the soil profile. Each
horizon, as well as the underlying parent material, is studied in detail,
and the color, structure, porosity, consistence, texture, and content of
organic matter, roots, gravel, and stone are noted. The chemical re-
action of the soil and its content of lime are determined by simple
tests.* Other features taken into consideration are the drainage, both
internal and external, the relief, or lay of the land, and the interrela-
tions of soil and vegetation.

The soils are classified according to their characteristics, both in-
ternal and external, with speciul emphasis upon the features that in-
fluence the adaptation of the land to the production of crop plants,
grasses, and trees. On the basis of these characteristics the soils are
grouped into classification units, the principal three of which are (1)
series, (2) type, and (3) phase. Some areas that have no true soil—
Gravel pits and Made land—are termed (4) miscellaneous land types.

The series is a group of soils having the same genetic horizons, sim-
ilar in their important characteristics and arrangement in the profile
and having similar parent material. Thus, the series comprises soils
having essentially the same color, structure, natural drainage, and
other important internal characteristics and the same range in relief.
The texture of the upper part of the soil, especially to plow depth, may
vary within a series. Tll)me series are given geographic names taken
from localities near which they were first identified. Miami, Crosby,
Brookston, Tracy, and Fox are names of important soil series in this
county.

Wit},’hin a soil series are one or more types, defined according to the
texture of the upper part of the soil. Thus, the class name of this
texture—sand, loamy sand, sandy loam, loam, silt loam, clay loam, silty
clay loam, or clay—is added to the series designation to give a com-
plete name to the soil type. Tracy loam and Tracy fine sandy loam
are soil types within the Tracy series. Except for the texture of the
surface soil, these types have approximately the same internal and ex-
ternal characteristics. The soil type is the principal unit of mapping,
and because of its specific character it is usually the unit to which
agronomic data are definitely related. In comgunsons of the type and
pﬁases of that type, to avoid the repetition of their complete names,
the type is sometimes referred to as the normal phase.

A soil phase specifically named is a variation within the type, differ-
ing from the normal phase of that type in some minor feature, gen-

® The reaction of the soll is its degree of acldity or alkalinity expressed mathe-
matically as the pH value. A pH value of 7 indicates precise neutrality; higher
values, alkalinity; and lower values, acidity. Indicator solutions are used to
determine the chemical reaction. The presence of lime is detected by the use
of a dllute solution of hydrochloric acid. Terms used to describe the reaction of
solls of known pH are as follows:

pH pH
Extremely acld—_____________ <4.5 Neutral __._________ . _____ 6.6-7.3
Very strongly acid____________ 4.5-6.0 | Mildly alkaline______.________ 7.4-8.0
Strongly acid. .. _________ 5.1-6.5 | Strongly alkaline____ . _____ 8.1-9.0
Medium acido . _____ 5.6-6.0 | Very strongly alkaline________ >0.0

Slightly aceid- o _____ 6.1-6.5



Vertical aerinl view of a pait of the extensive outwash plamn area in southwestein S8t Joseph
County, Ind A, Carlisle muck 12, Nearly level ar of Traey solls (small dark-colored
areas scattered throughout are shallow depressions) ¢, Undrained areas of Carlisle much
used lnigely for pasture. D, Lakes, E, Rallroad.




PLATE 2

vertical aeriul view in northern 8t Joseph County, Ind 4, Nearly level dark-colored Door soils
with small areus of moderutelv dark-c 1 Lydick soils B, Light-colored Tracy soils
having nearly level to undulating 1elief cept ndjacent to small draimagewnys and to the
valley of the St Joseph River ¢, Small drainageways that have worked ‘headward mto
the outwash plain of T'racy solls D, St Joseph River E, Griftin loam along alluvial tlood
plain of Bt. Joseph River.
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emllIy external, that may be of special practical significance. For ex-
ample, within the normal range ot relief for a soil type some areas
may be adapted to the use of machinery and the growth of cultivated
crops and others may not. Differences in relief and degree of ac-
celerated erosion may be shown as phases. Even though no important
differences may be apparent in the soil itself or in its ability to grow
native vegetation throughout the range in relief, there may be im-
portant differences in respect to the growth of cultivated crops. Ib
such instances the more sloping parts of the soil type may be segre-
gated on the map as a sloping or a steep phase.

Aerial photographs (pls. 1 and 2), taken at an elevation of about
13,500 feet, are used as a base in mapping the soils in Indiana. Each
picture covers an area of about 41% square miles, and the scale is
about 3.17 inches to a mile. The photographs are covered with sheets
of cellulose acetate, a thin transparent material, on which soil bound-
aries, streams, roads, houses, and other features are drawn in the
field (pls. 8 and 4). After the entire county is mapped the cellulose
acetate sheets or maps are reduced to a scale of 2 inches to the mile and
assembled on a base map prepared on the same scale. The assembled
map is printed in colors, with each soil separation having a distinguish-
ing color, letter, and ruling designation.

SOILS
SOIL ASSOCIATIONS

The soils of St. Joseph County vary widely in slope, texture, color,
drainage, susceptibility to erosion, fertility, and acidity. These char-
acteristics are significant in determining soil productivity, and one or
more of them are often the limiting factors in the agricultural use of the
various soil types and phases. §oi1 types embodying different com-
binations of these characteristics are often closely associated, and
many field units contain a wide range of soil conditions. This makes
it difficult to apply individual systems of crop rotation, fertilization,
and other soil improvements to the individual soils, and thus more
general methods of management are used where such conditions exist.

The principal soil types within each association together with the
symbol for each association (as given in figures 3 to 6) are as follows:

Ac2, Crosby silt loam and loam, Brookston silty eclay loam, and Conover,
Miami, and Galena silt loams and loams.

Ac2L, Crosby loam, Brookston silty clay loam and leam, and Conover and
Miami loams,

Ac4, Miami silt loam, Bellefontaine sandy loam, and Crosby sllt loam.

Ac8, Brookston and Clyde silty clay loams, Brookston loam, Otis and Crosby
siit loams and loams, and Galena and Miami silt loams and loams.

Dh9, Maumee, Granby, and Newton fine sandy loams and loams, Carlisle muck,
Willvale and Hanna fine sandy loams and loams, and Griffin loam.

Dnb, Fox and Warsaw sandy loams and loams.

(iq2, Otis silt loam, Brookston silty clay loam, and Galena silt loam and loam.

Gq2L, Otis loam, Brookston silty clay loam, Galena loam and silt loam.

Gq4, Galena and Otis silt loams and Brookston silty clay loam.

Gq4L, Galena loam, Otis and Hillsdale lonms, and Brookston silty clay loam,

Gr4, Hillsdale fine sandy loam and loam, Galena and Otis loams, Washtenaw
silt loam, and Coloma loamy fine sand.

Gs5, Coloma loamy fine sand, Hillsdale fine sandy loam, and Bellefontaine
sandy loam.
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Kq8, Lapaz loamn and Walkerton and Argos loaws and fine sandy loums.

Ks5, Tracy loamy sand and Tracy, Hanna, and Willvale lonmy fine sands.

Kv5S, Tracy loamy fine sand, Tracy loamy sand, and Tracy and Hanna flne
sandy loams.

Kv2, Willvale and Hanna loamy fine sands, fine sandy loams, and loams
and Newton, Maumee, and Tracy fine sandy loams.

Kv5, Tracy loam, fine sandy loam, silt loam, and loamy fine sand, Washtenaw
silt loam, and Hanna and Willvale loams.

Lv5, Lydick silt loam and loam, Door and Tracy silt loams and loams, and
Pinola silt loam.

Mv5, Door silt loam and loam, Lydick silt loam and loam, and Pinola and
Alida silt loams.

1M, Carlisle, Houghton, and Edwards mucks, Peat, and Maumee fine sandy
loam.

The characteristic gredominant slope, color of surface soil, natural
internal drainage, and lime requirements of the soil types that make up

the various soil associations of the county are shown in figures 3 to 6.

N\
§ \ [ oepressed tiots (0-2 percent) N Undulating {3-7 percent)

- Moderately rolling (5-12 percent)
§\\ Elevated fiots (0-3 percent) with slopes up te 55 percent

£ EEER steeply rolling, slopes up to 35 percent

Fraure 8.—Slopes of the soil associations, St. Joseph County, Ind.

The predominant slopes are given for each group (fig. 3), although
other relief groups often occur to a minor extent.

The surface soil ranges from loamy sand to silty clay loam, and the
subsoil from loose sand to silty clay. The substratum, or underlying
material, ranges from loose sand or gravel to plastic silty clay glacial
till.
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Color of the surface soil ranges from light gray in the poorly drained
soils of the outwash plains to very dark brownish gray in the depres-
sional soils and nearﬁr black in the organic soils (fig. 4). The subsoil
color varies from gray or mottled gray, yellow, and rust brown in the
poorly and imperfectly drained soils to dark gray in the very poorly
drained depressional soils and some of the mucEs.

Natural drainage ranges from excessive to very poor, or to ponded
conditions. The five groups (fig. 5) refer to internal drainage before
artificial drainage is installed, and many soils included as having ve
poor or Foor natural drainage are at present artificially draineg sufh-
ciently for crop production. Usually a direct correlation exists be-
tween natural drainage and the kind of soil profile developed.

Water erosion is potentially severe on the sloping and steep relief,
and where clean-cultivated crops are extensively grown without much
thought to erosion control, accelerated erosion is severe. Wind erosion
is moderate to severe on the light-textured sandy soils and especially
on the muck soils.

The surface soil of the dark-colored soils is relatively high in organic
matter, whereas that of the light-colored soils is relatively low. About
89.8 percent of the soils is classified as mineral and 10.2 percent as
organic,

"] erownish gray to light brown Mixed light ond dark
RN Medium brown Dark brown 8 Dork gray to black

Frouee 4.—Color of surface soils within soil associations, St. Joseph County, Ind.
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In figure 6 the soils are grouped according to the quantity of ground
limestone required per acre for the successful growth of clover and
alfalfa. Relatively small areas having somewhat different lime re-
quirements occur within a group; thus, the four groupings are appli-
cable only in a general way and not to specific or local areas.

The soils of the Tracy, Door, and Lydick catenas of the glacio-
fluvial outwash plains and terraces and the Newton soils of the glacial
outwash and lake deposits are strongly to very strongly acid; the rest
are medium acid to mildly alkaline. The liming program for specific
farms should be based on 1ndividual field tests.

Q \\\\\‘Z

[ very stow stow [ Moderate [ Ropid EERER Very ropid

Fieure 5.—Natural internal drainage conditions, St. Joseph County, Ind.

SOIL SERIES AND THEIR RELATIONS

Soil series listed horizontally in the key to the soil series of St. Joseph
County (table 6) are developed on similar parent material, differences
in profile development being largely dependent on natural drainage
during development. Such a grouping of soil series is called a soil
catena. The soil series listed under a given Roman numeral, or drain-
age profile, have similar natural draimage, but differences in profile
characteristics are due almost entirely to the kinds of parent material
on which they are developed or on ti);e native vegetation. The great
soil groups follow the classification of soils as given in the Yearbook



Vertical aenal view m southwestein St Joseph County, Ind. ~howing intrieate pattern of
Croshy and Brookston solls A, Light-colored Crosby soils B, Dark-colored Brookston
solls. Forest or woodland pasture” D, I'nrmsteads [, Clean-cultivated telds probabhy
m corn or soybeans,  F, Rotation or permanent pasture,




PLATE 4

Vertical anerinl view in southwestern St. Joseph County, Ind A4, Light-colored Tracy fine sandy
loam surrounded by dark-colored solls (homestead shown along river) B, Kankakee River
¢/, Grithn loam and Kerston muck ncar river, with many drainageways—meanders of the

river before dredging—prominent D, Carlisle and Houghton mucks. FE, Open ditches

draming muck areas  F, Dark-colored Maumee soils ¢, Light-colored T'racy so1ly, the
boundary between these and the muck soils being very pronounced, as 18 the contrast in

color.
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of Agriculture (Soils and Men) 1938 The Roman numerals are
based on the Indiana system of soil profile designation.?

Five main divisions are made of the soils of the county: (1) Soils
of the uplands, (2) soils of the glaciofluvial outwash plains and ter-
races, (3{ soils of the glacial outwash and lake deposits, (4) mineral
soils of the flood plains, and (5) organic soils.

SOILS OF THE UPLANDS

The soils of the uplands, covering 87.4 percent of the county, are
developed on glacial drift of Late Wisconsin age, but the drift differs

e 57

R AR
e

SN\ <
&;ﬁ\ :]O-Ifon 0-2 tons RN I-3 tons
~ A\
; N

F1aure 6.—Lime requirements in tons per acre for soil types within soil
associatlons, St. Joseph County, Ind.

widely in texture, mineralogical composition, and structure. They are
grouped, therefore, on these bases into soils developed on (1) moder-
ately heavy to light textured highly calcareous glaciul drift; (2)
moderately heavy to heavy textured calcareous glacial till containing
a high proportion of shale; and (3) light textured calcareous and
noncalcareous siliceous glacial drift.

* BALbWIN, M., KELLOGG, C. E., and THoRP, J. SOIL CLASSIFICATION. In U. 8.
Dept. Agr. Yearbook 1938 (Soils and Men) : 979-1001. 1938.

"BUSHNELL, T. M. THE STORY OF INDIANA 80ILs. Purdue Univ. Agr. Expt. Sta,
Speec. Cir. 1, 52 pp., illus. 1944.



TaBLE 6.—Key Lo the soil series of St. Joseph County, Ind.!
[Major drainage profiles (based on Indiana system of profile designation) shown by Roman numerals]

Boils and soil characteristics Gray-Brown Podzolic and Prairie soils Semi-Planosols Wiesenboden and Half Bog soils Bog soils
v v II1 II I VIII IX X

Dramage .- - .oocoeccamcoocannn Slow external, | Moderate to | Moderate to | Slow to very | Veryslowexter- | Very slow to | Ponded exter- | Ponded external;
rapid to very very rapid ex- very slow ex- slow external; ; slow to ponded exter- nal, very slow very slow to
rapid 1nternal ternal, moder- ternal, moder- slow 1nternal. very slow in- nal; slow to to rapdd 1n- rapid 1nternal.

ate mternal ate to slow 1n- ternal rapid internal ternal
ternal.
Color of
Surfacesol . __....__.__... Light yellowish | Light yellowish | Light yellowish | Brownish gray | Light gray..._.. Dark gray to | Very dark gray | Very dark gray

brown to gray- browntogray- brown to tolight brown- very dark to blac] to black
i1ish brown 1sh brown brownish 1sh gray. brownish
(Prane solls— gray gray.
dark grayish
brown)

Subsurface soil . eoceeemooo. Light yellowish | Light yellowish | Light yellowish | Light brownish | Light gray to | Dark gray to | Very dark gray.. Do

brown to yel- brown to yel- brown to light gray tobrown- y, with dark brown-
lowish brown lowish brown brownish yel- 1sh gray. light - yellow h gray.
(Prairie soils— low. blotches and
dark grayish mottles.
brown)
Uppersubsoil..____________ Yellowish| Yellowish | Light brownish { Mottled gray, | Mottled gray, | Mottled gray, | Light gray_____. Do
brown to brown to yellow. yellow, and yellow, an yellow, and
weak reddish brownish yel- rust brown. rust brown. rust brown.
brown. low.

Lower subsoil......._._____[-.... [« 15 S P, do....._.... Mottled gray, |-.... [« 1 S, AN doo.oooo|ae-- Ao Mottled gray, | Very dark gray
yellow, an yellow, an to light brown-
rust brown. rust brown. 1sh vellow

SOILS OF THE UPLANDS, GLACIOFLUVIAL OUTWASH PLAINS AND TERRACES, AND GLACIAL OUTWASH AND LAKE DEPOSITS
Soils of the uplands.
Parent material derived
from—
MY mtaraotss Tats } ................. Miami___.__.... ® e R K Brookston.........| C1yde.. ..o.o.|-reermeceeceaaee
Wisconsin glacial till. || ----====-==--====|-=s=s=mmmmmmmmmranfsomm oo oeneie e Comover .| oo e
Light-textured (gravel and
sand) highly calcareous ({._.__..____......
é‘.::w ‘Wisconsin glacial |(Bellefontaine_._.
t.

08
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Moderately heav{ to
heavy textured calcare-
ous Late Wisconsin glaci-
al till containing a high
proportion of Devonian
shale and a relatively

small proportion of lime-

stone.

Ligbt-textured siliceous
and moderately calcare-
ous Late Wisconsin gla-
cial ull.

Noncalcareous Late Wis-
consin glacial drift com-
posed largely of quartz

sand.
8olls of the glaciofluvial out-
wash plains and terraces.
Parent matenalderived from—
Highly calcareous strati-
fled gravel and sand.
Stratified sand and gravel
contamning a high pro-
portion of Devonian
shale and a small propor-
tion of limestone.
Relatively thin assorted
sandy and silty outwash
material (4 to 6 feet) over
light- to medium-textur-
ed glacial till containing
a high proportion of De-
vonian shale.
Boils of the glacial outwash and
lake deposits

Parent material derived
from—
Calcareous stratified sands

of the glaclofluvial out-
wash plains and lake de-

posits.

Acid stratified sands of the
glaciofluvial outwash
plans and lake deposits.

Fox_ .. ........
Wargaw ¢________

Walkerton. ...

Brookston.......

Granby..

Newton.........

See footnotes at end of table.
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TaBLE 6.—Key lo the soil series of St. Joseph County, Ind.'—Continued
ALLUVIAL SOILS ¢
[Major drainage profiles (based on Indiana system of profile designation) shown by Roman numerals]

Soils and soil characteristics Gray-Brown Podzolic and Prairie sous

Semi-Phanosols Wiesenhoden and Half Bog soils Bog soils

Mineral soils of the flood
lains:

p :
Parent material from—
Shgbtly acid to slightly
alkaline sandy alluvium
from Late Wisconsin gla-
cial drift regions.

II I VIID IX X

ORGANIC SOILS

Organic soils of the uplands,
outwash plains, and bot-

toms*

Mixed woody and grassy
or sedgy peat matenal
Thin (3 feet or less) deposit

of muck over marl.
Fibrous peats from reeds,
, and sedges con-
taining little or no woody
teral

ma .
Alternate layers of muck
and alluvial sands and

silts

Undecomposed grassy or
sedgy peat.

Thin (8 to 30 inches) ac-
cumulation of lhght-col-

ored silty muneral ma-
tenal over muck

Carhsle
Edwards
Houghton

Kerston.

Peat.
Wallkill.

! Based on The Story of Indiana Soils, Special Circular 1, by T. M. Bushnpell, with
some modifications.

1 Refers to color of moist soil 1n cultivated areas.

3 Soils that key into many of the blank spaces in this key have been mapped elsewhere
in the State.

¢ Conover soils have dark brownish-gray surface soils.

5 Waghtenaw soils consist of an accumulation of light-colored material over Brookston
or Clyde soils.

¢ \\yarsaw and Door soils are the Prairie analogs of Fox and Tracy soils, respectively.
They have a dark grayish-brown surface soil and upper subsoil.

7 Pinola soil consists of an accumulation of dark-colored materia) over dark-colored
soils of the depressions

8 Lydick and Alida soils are the Prairie-border analogs, respectively, of Tracy and
Willvale soils. Lydick soils have moderately dark grayish-brown surface soils, and the
Ahda s01l has a dark brownish-gray surface soil.

? Alluvial soils resemble those 1n the columns above them in color and drainage char-
acteristics, but they do not have well-defined horizons.

(43
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SOILS DEVELOPED ON MODERATELY HEAVY TO LIGHT TEXTURED HIGHLY CALCAREOUS
GLACIAL DRIFT

The soils developed on moderately heavy to light textured highly
calcareous glacial drift are the Miami, Crosby, Conover, Brookston,
Clyde, Bellefontaine, and Washtenaw. These soils occur principally
in the eastern and southeastern parts of the county, but relativel
small areas also occur in the central and southern parts, with small
areas of Brookston soils in the northwest. Relief ranges from steep
to nearly level or depressed. With the exception of the Bellefontaine
soils, which are formed on loose calcareous gravel and sand, all are
deveioped on highly calcareous glacial till composed of unassociated
silt, clay, sand, and rock fragments. Free lime carbonates have been
leached to an average depth of about 36 inches. As the soils of this
group are complexly associated, a field unit often includes two or
mors series,

The well-drained Miami soils occur on undulating to steep relief.
Water erosion is potentially severe, especially on the steeper areas.
These soils have grayish-brown to light yellowish-brown surface soil
and yellowish-brown to brownish-yellow subsoil. Gray and yellow
calcareous glacial till occurs at an average depth of about 36 inches.
Both silt loam and loam types are mapped, and they often occur on
slightly elevated knolls and on slopes adjacent to drainageways.

rosion is not a serious problem on the light-colored imperfectly
drained Crosby soils, which occupy nearly level to gently undulating
relief. They have brownish-gray to light brownish-gray surface soil
and mottle -%Tay yellow, and rust-brown subsoil. The underlying
ay and yellow iughly calcareous glacial till occurs at an average
epth of about 36 inches.

onover soils differ from Crosby soils in having a darker colored
surface soil higher in organic content and usually in having a some-
what lighter textured subsoil. They occur on relief similar to that of
the Crosby soils and grade into the Brookston soils of the depressions.

The dark-colored very poorly drained Brookston soils occupy slight
depressions and rather broad flats. The surface soil is dark gray to
very dark brownish gray, relatively high in organic content, and
extends to an average deptil of about 14 inches; the subsoil is mottled
gray, yellow, and rust brown; and the underlying highly calcareous
glacial till occurs at a depth of 40 to 60 inches or more.

The very dark-colored, very poorly drained Clyde soil occupies the
deeper depressions, usually in association with Brookston soils. The
surface soil and upper subsoil, to a depth of about 16 to 18 inches,
are very dark gray to nearly black and high in organic content; the
lower subsoil 18 gray to li ﬁt gray, becoming mottled gray, yeflow,
and rust brown below a dgepth of 24 to 30 inches; angrtlze highly
calcareous glacial till lies at a depth of 40 to 60 inches or more.

Bellefontaine soils are well to excessively drained and occur on
undulating to strongly rolling relief, often on kames and eskers. The
surface soil is grayish brown to light yellowish brown, and the subsoil
I1;ellowish brown to weak reddish brown. Gray and yellow loose

ighly calcareous stratified gravel and sand occur at a depth of 36 to
45 inches.

The poorly to very poorly drained Washtenaw soil occupies depres-

sions in association with light-colored soils. It consists of an accu-
760897—50——3
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mulation of light-colored mineral material, 8 to 24 inches thick, over
the dark-colored Brookston or Clyde soils.

SOILS DEVELOPED ON MODERATELY HEAVY TO HEAVY TEXTURED CALCAREOUS GLACIAL
TILL CONTAINING A HIGH PROPORTION OF SHALE

The soils developed on moderately heavy to heavy textured calcare-
ous glacial till containing a high proportion of Devonian shale and
a small proportion of limestone fragments include the Galena, Otis,
and Brookston. They occur on nearly level to steep relief, with the
greater proportion on nearly level to gently undulating relief. With
the exception of the associated Brookston soils, the soils are light-
colored and relatively low in organic content. The content of lime
carbonate and other bases in the parent till material is low and has
been leached to a depth of 36 to 60 inches or more. These soils oc-
cupy the greater prolportion of the central and south-central parts of
the county and a relatively small area in the extreme northwestern
part.

The well-drained Galena soils occur on nearly level to steep relief,
and erosion is potentially severe on the steeper areas. They have

rayish-brown to light yellowish-brown surface soil and yellowish-
grown to brownish-yellow subsoil. Moderatelﬁ calcareous glacial till
lies at a depth of 36 to 60 inches or more. Both the silt loam and
loam types are mapped. The loam contains more siliceous sand than
the silt loam, and the depth of leaching, or the depth to calcareous till,
is generally greater.

The light-colored imperfectly drained Otis soils occur on nearly
level to gently undulating relief, and erosion is not a serious problem
in their management. They are similar to Crosby soils in profile char-
acteristics, except they are more acid and contain more shale fragments.

Brookston soils associated with the Galena and Otis are similar to
those associated with soils of the Miami catena, except that they prob-
ably contain a somewhat higher proportion of shale fragments and are
less extensively developed.

SOILS DEVELOPED ON LIGHT TEXTURED CALCAREOUS AND NONCALCAREOUS SILICROUS
GLACIAL DRIFT

Soils developed on light textured calcareous and noncalcareous sili-
ceous glacial drift are members of the Hillsdale and Coloma series.
The Hillsdale soils are developed on light-textured calcareous gla-
cial drift that contains a high proportion of siliceous sandy material.
They are well drained and generally occur on undulating to rolling
morainic relief, with numerous small depressions or kettle holes be-
tween the ridges or knolls, The more extensive areas are north and
southwest of South Bend. The surface soil is grayish brown to light
ellowish brown, and the subsoil brownish yellow to yellowish brown.
he underlyin%‘moderately calcareous sandy glacial till occurs at a
depth of 60 inches or more.
he Coloma soils are developed on loose noncalcareous sandy ma-
terial on areas exposed to wind action. They usually occupy the
slightly hi%her positions on the uplands, and occasionally occur as
kames, knolls, or dunes. The more extensive areas are northeast of
Roseland, and smaller ones are south of South Bend. The surface soil
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is grayish brown to light yellowish brown, and the subsoil brownish
yellow. The underlying loose noncalcareous sand extends to a depth
of 5 feet or more.

SOILS OF THE GLACIOFLUVIAL OUTWASH PLAINS AND TERRACES

The soils of the glaciofluvial outwash plains and terraces, occupying
39.7 percent of the county area, are divided into soils developed on
(1) highly calcareous stratified gravel and sand, (2) noncalcareous
to sligﬁtsl}7 calcareous sand and gravel containing a high proportion
of Devonian shale fragments, and (3) thin deposits (4 to 6 feet) of
glaciofluvial outwash material over glacial till.

SOILS DEVELOPED ON HIGHLY CALOAREQUS STRATIFIED GRAVEL AND S8AND

The soils developed on highly calcareous stratified gravel and sand
of the glaciofluvial outwash plains and terraces include the Fox soils,
which geveloped under timber vegetation, and the Warsaw soils, which
developed under a prairie vegetation.

The Fox soils occur on nearly level relief, except for a few narrow
sloping areas. They occupy principally a relatively narrow east-
west belt in the eastern part of the county. Drainage is good to
excessive, and erosion is not a serious management problem. The sur-
face soil is grayish brown to light yellowish brown, the upper subsoil
yellowish brown, and the lower subsoil weak reddish brown. Loose
stratified hi%hly calcareous gravel and sand lies at a depth of about
36 to 40 inches.

The Warsaw soils are Prairie analogs of the Fox soils and simi-
lar to them in profile characteristics, except that the surface soil and
upper subsoil are darker colored and higher in organic content. They
occur in the eastern part of the county adjacent to the Fox soils.

SOILS DEVELOPED ON NONCALCAREOUS TO SLIGHTLY CALCAREOUS SAND AND GRAVEL
CONTAINING A HIGH PROPORTION OF DEVONIAN SHALE FRAGMENTS

The soils developed on noncalcareous to slightly calcareous sand
and gravel containing a high proportion of Devonian shale fragments
include those developed under timber, prairie, and prairie-timber or

rairie-border vegetation. The parent material was originally low
1n lime, and it has been leached to a depth of 60 to 90 inches or more.

The soils developed under a timber vegetation are members of the
Tracy, Hanna, Willvale, and Quinn series. They occur in relatively
large areas in the northeastern, northern, central, and western parts
of the county. The content of black or dark-gray Devonian shale
fragments in the underlying sand and gravel is high, with siliceous
material prominent under the lighter textured types. The surface
and subsoil layers are strongly to very strongly acig.

The Tracy soils are somewhat excessively to excessively drained and
occur principally on nearly level to undulating relief, with a rela-
tively small proportion on sloping and steep relief. The surface soil
is grayish brown to light yellowish brown and the subsoil yellowish
brown to weak reddish brown. The underlying sand and gravel is
gray and light yellow.
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The moderately well drained Hanna soils occur on nearly level
relief. They have a light brownish-yellow to brownish-gray surface
soil, light yellowish-brown to light brownish-yellow upper subsoil, and
mottled gray, yellow, and rust-brown lower subsoil. The underlying
sand anf gravel is mottled gray, yellow, and rust brown.

Willvale soils are imperfectly drained and occur on nearly level
relief. They have a brownish-gray to light brownish-gray surface
soil and mottled gray, yellow, and rust-brown subsoil and substratum.

The poorly drained Quinn soils occur on nearly level relief. They
have a gray to light-gray surface soil and mottled gray and yellow
gubsoil. The underlying material is mottled gray, yellow, and rust

rown.

The soils developed under a prairie vegetation are represented by
the Door and Pinola series. The Door soils are similar to the Tracy,
except that the surface and uEper subsoil layers are darker colored
and have a considerably higher content of organic matter. The
Pinola soil occupies depressions and consists of dark-colored material
washed from sloping areas of dark-colored soil.

The soils developed under a prairie-border vegetation belong to the
Lydick and Alida series. The Lydick soils are similar to the Tracy,
but the content of organic matter in the surface and upper subsoil
k?ers is intermediate between that of the Tracy and Door series. The

ida soil is comparable, including drainage, to the Hanna soils, ex-
cept that the surface and upper subsoil layers contain a somewhat
higher quantity of organic matter.

SOILS DEVELOPED ON THIN DEPOSITS (4 TO 6 FEET) OF GLACIOFLUVIAL OUTWASH
MATERIAL OVER GLACIAL TILL

The soils developed on thin deposits of glaciofluvial outwash mate-
rial over glacial till represent the Argos, Walkerton, and Lapaz se-
ries. They occur principally on nearly level relief in the south-
central part of the county, occupying basins and relatively narrow
glacial outwash areas within the areas of glacial till. Erosion is not
a problem in management.

The well-drained Argos soils occur on nearly level relief, with only
a few sloping areas. The surface soil is grayish brown to light yellow-
ish brown, and the subsoil, consisting of somewhat stratified and
weathered glacial outwash sand and silt, is yellowish brown to brown-
ish yellow. Yellowish-brown to brownish-yellow unassorted glacial
till occurs at a depth of 4 to 6 feet or more.

The Walkerton soils are imperfectly drained and occur on nearly
level relief. They resemble the Willvale soils in the character of the
surface and subsoil layers, but are underlain at a depth of 4 to 6 feet
by shallow deposits of stratified noncalcareous to slightly calcareous
silt, sand, and gravel over the glacial till.

The dark-colored very poorly drained Lapaz soil occupies slight
depressions in association with Argos and Walkerton soils. The sur-
face and upper subsoil layers are relatively high in organic content and
resemble those of Brookston soils, except that the content of rounded
gravel and sand is greater and that there is some evidence of stratifica-
tion in the lower part.
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SOILS OF THE GLACIAL OUTWASH AND LAKE DEPOSITS

The soils developed on glacial outwash and lake deposits represent
the Granby and Maumee series, developed on calcareous stratified
sands, and the Newton series, developed on loose strongly acid sands.
They occupy 11.2 percent of the county, occurring principally in the
basin of tge Kankakee River and to less extent in the eastern and
northern parts of the county. .

To a depth of about 14 inches the very ¥oorly drained Granby soils
are dark-colored, as the organic content of the surface and upper sub-
soil layers is relatively high. They occur on nearlg level to slightly
depressed relief, usuaﬁy in rather extensive individual areas. They
have a dark-gray to very dark brownish-gray surface soil and mottled
gray and yellow subsoil. Loose calcareous gray and yellow sand oc-
curs at a depth of about 48 inches. .

The very poorly drained very dark-colored Maumee soils occur in
close association with the Granby and Newton soils. The content of
organic matter in the surface and 1(11pper subsoil layers is higher than
in the Granby soils, as is the total depth of the organic layers. To a
depth of about 18 inches the surface and upper subsoil layers are very
dark gray to nearly black, and the subsoil is li%ht gray to gray,
becoming mottled grag, {eliow, and rust brown below a depth of 24
to 30 inc%les. The underlying calcareous loose sand occurs at a depth
of about 50 inches.

The Newton soils are developed on strongly acid loose sands of the
lake deposits. They are similar to the Granby soils, except that the
reaction is strongly to very strongly acid throughout.

MINERAL SOILS OF THE FLOOD PLAINS

The mineral soils of the flood plains are represented by only one
type in this county—Griffin loam. It occupies 1.3 percent of the
county and occurs 1n relatively narrow areas adjacent to the larger
drainageways. Drainage is moderately good to imperfect. The sur-
face soil is brownish gray to light brownish gray, and the subsoil
highly blotched and mottled with light yellow. The mottled gray,
ye%low, and rust-brown underlying material usually becomes sandy

with depth.
ORGANIC SOIL8

The organic soils of the county are Carlisle, Edwards, Houghton,
and Kerston mucks, Peat, and Wallkill silt loam. They occur most
extensively in the central and western parts of the county, principally
in the valley of the Kankakee River and adjacent to lakes.

Carlisle muck is developed principally on a mixture of woody and
Erassy peat material. The surface and upper subsoil layers are nearly

lack and somewhat thorou%hly decomposed to a depth of about 18
to 24 inches and are underlain by plant remains of reeds, sedges,
rasses, and trees. Edwards muck consists of 3 feet or less of nearly
lack muck over gray marl. Houghton muck is composed chiefly of
reeds, sedges, and grasses and is somewhat more friable than Carlisle
muck. Kerston muck consists of alternate layers of muck and sandy
material and occurs Brincipally adjacent to or in the flood plains of
the drainageways. Peat includes relatively undecomposed material
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and is differentiated from the mucks by the lack of decomposition of
the organic matter. The Wallkill soil consists of an accumulation
(8 tﬁ 36 inches or more) of light-colored silty mineral material over
muck.

DESCRIPTIONS OF SOIL UNITS

In the following pages the soil types,® phases, and land types are
described in detail and their agricultural relations discussed. Their
location and distribution are shown on the accompanying map, and
their acreage and proportionate extent are given in tagle %’

TABLE 7.—Acreage and proportionate extent of the soils mapped in

8t. Joseph County, Ind.
Soil type Acres Percent,
Alida silt loam . _ _ ... 704 0 2
Argos finesandy loam_______________________________ 512 .2
Argos loam_ _ . __ ... 896 .3
Eroded sloping phase_ .. _ ... _______ . _._______ 256 .1
Bellefontaine sandy loam_ . __________________________ 192 .1
Eroded hilly phase____________________________._ 448 .2
Brookston loam_ _ ... _____________________._. 1, 600 .5
Brookston silty elay loam_.__________________________ 24, 256 8.2
Carlisle muek . . ... 13, 888 4.7
Shallow phase overclay_ .. __________._.___.___ 1, 152 .4
Shallow phase oversand._________.______________ 8, 000 2.7
Clyde silty elay loam_______.________________________ 4, 352 1.5
Coloma loamy finesand__ ____________________.___._. 1,728 .6
Erodedphase_ . _ ... ___________________._._. 256 .1
Eroded steep phase_ . __ .. _______ . ______________. 320 .1
Steep phase_ . . __._ 256 .1
Conover loam__ . ___ . 1, 856 .6
Conoversilt loam_____________________________...__. 128 O]
Crosby loam._ ________.._________ o _______. 10, 560 . 5
Crosby silt loam___________________________________. 5, 376 1.8
Door loam. .. __ 1,280 .4
Door silt loam _ .. 8, 384 2.8
Edwards muek._ _ . . _ . .. 1,024 .3
Fox loam_ . ___ oo 320 .1
Foxsandy loam____________________________________ 1, 408 .5
Sloping phase_ - __ . _________.__________.____ 512 .2
Galena loam_ . __ ... 7, 808 2.6
Levelphase .. ... ... 3, 456 1.2
Galena silt loam_ .. _______ ... __. 7, 360 2.5
Eroded phase. . - . ______ . _________._..___ 3, 456 1.2
Eroded steep phase. - ... ____.__.____. 640 .2
Level phase -« oo .. 832 .3
Severely eroded phase__ . ______ . ________________. 832 .3
Severely eroded steep phase.._.__________________ 1,472 .5
Steep phase. . - - oo ooo. 512 .2
Granby finesandy loam_ .. _________________ . _______. 1,152 .4
Granby loam._ . ... 2, 624 .9
Gravel pPits oo oo 512 .2
Griffin loam._ .. .. - 4,032 1.3
Gullied land (Tracy soil material) . ___.._______________ 320 .1
Hanna fine sandy loam.______________________________ 704 .2

1 Less than 0.1 percent.

® When a soil type has been subdivided into phases, that part of the type that
bears no phase name is referred to as the normal phase of the type.
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TABLE 7.—Acreage and proportionate extent of the soils mapped in
St. Joseph County, Ind.—Continued

Soil type Acres Percent
Hanna loam . - - .- 320 0.1
Hanna loamy fine sand___ __________________________ 1, 408 .5
Hillsdale fine sandy loam._ . ____________ .. ____..___.___ 4, 288 1.4
Eroded phase_ . ___ . _____ . ________ . ________ 1, 216 .4
Eroded steep phase_ ... ... .. 512 .2
Level phase_____ ___________________ . ____. 384 .1
Severely eroded phase 320 .1
Steep phase__ __ - 320 .1
Hillsdale loam_______ . _________________._____ 1, 856 .6
Eroded phase. - _.___ 448 .2
Eroded steep phase 256 .1
Gullied phase. - - oo oo .. 192 .1
Level phase. . oo 512 .2
Severely eroded steep phase.._ . _ .. ____.________ 256 .1
Houghton muek. - __ .. 4, 800 1.6
Kerston muek .. _ . 1,024 .3
Lapaz loam - - - . ____ 1,728 .6
Lydick fine sandy loam. . __ . __.___.__. 448 .2
Lydick loam . . . ees 4, 160 1.4
Eroded sloping phase_ .. ___..__. 576 .2
Sloping phase. - - - oo eeeaos 704 .2
Lydick silt loam__ . ... 1,984 .7
Eroded sloping phase_ _ - - - ___________ 320 .1
Sloping phase . - . oo 640 .2
Made land. . e 128 O]
Maumee fine sandy loam_ _ .. ____ ... __.___ 12, 672 4.3
Mucky phase. - - .o 5, 952 2.0
Maumee loam. . oL 6, 976 2.3
Miami loam_ .. 768 .3
Miami silt loam_ . __________________ L ______ 960 .3
Eroded phase.. _ _ .. 640 .2
Severely eroded phase._ - .. __ .. . __..___._.. 512 .2
Severely eroded steep phase - 448 .2
Newton fine sandy loam._ ... . __________________. 2, 496 .8
Newton loam_ _ _ ________ . _____ 1, 152 .4
Otis loam . i iceccaann 9, 088 3.1
Otis silt loam. _ - - ______ 6, 208 2.1
Peat . ea- 384 .1
Pinola silt loam_ _ - - _ . ... 896 .3
Quinn loam_ . _____ .. __.___ 2, 368 .8
Quinn silt loam. . . - eo- 128 O]
Tracé fine sandy loam _ .. ______ ... _______________ 10, 240 . 4
roded sloping phase__.___________ . ____._._. 1,728 .6
Sloping phase . - - . _ - eaaas 1,792 .6
Steep phase._ ... oo 320 .1
Trac}gﬂ loam - o e 3, 200 1.1
roded sloping phase____________________.._____.. 832 .3
Eroded steep phase_ - _________ .. ___.____ 1,088 .4
Severely eroded sloping phase_ __________.________ 256 .1
Severely eroded steep phase____________________.__ 1, 408 .5
Sloping phase.. ... 1, 920 .6
Steep phase_ e 640 .2
Tracﬁ loamy fine sand_______________________________ 13, 824 4.6
roded sloping phase____._______________.________ 2, 944 1.0
Eroded steep phase_ - .. ________.._._ 1,792 .6
Sloping phase._ _ - . aeaa_ 3, 840 1.3
Steep phase . oo 256 .1

1 Less than 0.1 percent
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TaBLE 7.—Acreage and proportionate extent of the soils mapped in
St. Joseph County, Ind.—Continued

Soil type Acres Percent

Tracé loamysand._ . .. ._.__. 26, 624 8.9
roded sloping phase_...___ . .___._. 768 .3
Sloping phase - - - - ..o ... 4,416 1.5
Tracy silt loam_ ..o __. 192 .1
Walkerton fine sandy loam. ... _____________.______. 384 .1
Walkerton loam ... _ ... . 704 .2
Wallkill silt loam - .. 192 .1
Warsaw loam .- _ .. oo 320 .1
Warsaw sandy loam .. __ ... oo 320 .1
Washtenaw silt loam________________________________ 3, 328 1.1
Willvale fine sandy loam. ... _._______.__..__.______ 2, 240 .7
Willvale loam - - oo _ 3, 200 1.1
Willvale loamy fine sand._ ... ________________..__ 2, 048 .7
Willvale silt loam._ . ... 320 .1
Total . - v oo e 296, 960 100. 0

Alida silt loam.—A total of 704 acres of this moderately well-
drained soil is mapped on nearly level to gentlﬁ undulating relief,
prlnclfally on the lower terrace positions in the vicinity of New
Carlisle. It developed on glaciofluvial outwash plains and terraces
underlain by stratified sand and gravel containing a high proportion
of siliceous sand and black Devonian shale. The slightly imperfect
drainage condition that exists on a few of the areas 1s due partly to
seepage from the adjacent higher terraces. Most of the rainfall is
removed internally, and artificial drainage is necessary in some areas
for successful growth of most farm crops. As the underlying sand
and gravel are porous, open ditches or tile drains can be used easily.
Originally the native vegetation probably consisted of tall prairie
grasses, but forest encroached upon the soil and the timber vegetation
was principally bur oak, with some white oak, ash, and elm. This soil
occupies a transitional position between the 31‘&11‘19 and timber areas,
and the content of organic matter is intermediate between that of the
Hanna and Door soils. )

Following is a profile description in cultivated areas:

0 to 7 inches, dark grayish-brown to dark brownish-gray friable medium-
granular silt loam, moderately high in organic content. Reaction, strongly
to very strongly acid.

7 to 10 inches, moderately dark-brown to brownish-gray heavy silt loam that
breaks Into coarse granules or flne subangular aggregates. Reaction,
strongly to very strongly acid.

10 to 20 inches, light brownish-yellow to pale-yellow silty clay loam to clay
loam containing some small gravel ; compact in place, but breaks into sub-
angular aggregates; hard when dry and easily broken when moist Reac-
tion, strongly to very strongly acid.

20 to 34 inches, mottled gray, yellow, and rust-brown silty clay loam to clay
loam; compact in place, but breaks into medium-sized subangular aggre-
gates., Reaction, strongly to very strongly acid.

34 to 80 Inches, mottled gray, yellow, and rust-brown slightly coherent sandy
loam, fine sand, and sand with an occasional thin layer of gravel and clay

loam. Reaction, strongly to very strongly acld in the upper part and
medium to slightly acid in the lower.
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80 inches -}, mottled gray and yellow, with blotches and streaks of rust-
brown, loose, slightly calcareous stratified sand and gravel containing a
high proportion of siliceous sand and black shale fragments.

Variations are in the color, texture, and thickness of the various
layers and depth to and composition of the underlying sand and gravel.

apped with this soil are a few in’igfrfectly rained areas east of

Hamilton and south of Mishawaka. e surface soil of this inclusion
is moderately dark brownish gray, underlain at a depth of 10 to 14
inches by mottled gray, yellow, and rust-brown subsoil. Also in-
cluded are a few small areas, usually associated with the Door soils,
hayving a higher organic content in the surface and upper subsoil layers.

Use and management.—Alida silt loam occurs in association with
Lydick and Door soils, and rotations and crops grown are similar to
those on the associated soils. In the areas where a cash-grain system
of farming is practiced, rotations include corn, wheat, oats, and soy-
beans, witﬁ an intercrop of sweetclover or a green-manure crop of rye
occasionally grown. Rotations on areas where a livestock system of
farming, principally dairying, is practiced include corn, wheat or
oats, soybeans, and hay crops. The greater part of this soil has been
a.rtiﬁcially drained sufficiently for growing crops, but a few included
areas need additional drainage.

Corn yields range from 30 to 50 bushels an acre, with higher yields
obtained when seasonal conditions are favorable and the better man-
agement practices used. An increasinff,7 acreage of corn is fertilized,
with the quantity of fertilizer ranging from 60 to 150 pounds or more
an acre. Sweetclover or rye occasionally is used as a green-manure
crop before plowing the land for corn.

eat follows corn, oats, or soybeans in the rotation. Usually, ap-
plications of 100 to 150 pounds or more of commercial fertilizer an
acre are made. Some injury to wheat results from winterkilli
on the less well-drained areas. Oats, grown either as a field or a
cash crop, occasionally take the place of wheat.

Soybeans are extensively grown on areas where a cash-grain system
of farming is followed and to a less extent where a livestock system is
practiced. They usually follow corn or small grains in the rotation
and are used mostly for hay in the livestock farming areas.

Hay crops include either a mixture of clover, alfalfa, and timothy,
or clover or alfalfa grown alone. Sufficient lime applications are
necessary to neutralize the soil acidity for the successful growth of
both clover and alfalfa.

Argos loam.—This well-drained soil developed on thin deposits (4
to 6 feet) of assorted stratified sand, silt, and gravel over unassorted
é]acial till—essentially a thin deposit of Tracylike material over

alena material. It 1s the well-drained member of the soil catena
that also includes the imperfectly drained Walkerton series and the
very poorly drained dark-colored Lapaz. A total of 896 acres is
mapped in shallow glacial outwash plains associated with upland
areas, principally in the vicinity of Lakeville, The relief is nearly
level to gently undulating, with most of the slopes being less than 3
percent. Most of the rainfall is removed internally. The native veg-
ei:a(.;:ioxi1 consists chiefly of deciduous trees, including oak, hickory, elm,
and ash.
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Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown friable loam, relatively
low in organic content. Reaction, strongly to very strongly acid.

7 to 12 inches, yellowish-brown heavy loam containing a few small, rounded
pieces of gravel and an appreciable quantity of sand. Reaction, strongly to
very strongly acid.

12 to 36 inches, yellowish-brown to brownish-yellow sandy clay loam to clay
loam contalning an occasional boulder and some rounded gravel. Reactlon,
strongly to very strongly acid.

36 to 50 inches, yellowish-brown to brownish-yellow slightly coherent sandy
loam to moderately coherent sand. The material is often stratified with
alternating relatively thin layers of heavy- and light-textured material.
Reaction, medium to strongly acid.

B0 inches +, gray and yellow unassorted clay loam to silty clay loam glacial
till. Reaction, medium to slightly acid in the upper part and calcareous
below a depth of 60 to 80 inches.

Variations in the profile are in the color, texture, and thickness of the
layers and the depth to unassorted glacial till. 'Where areas of this
soll grade into Galena or Hillsdale soils the deposit of outwash ma-
terial is somewhat thinner. In some areas the upper part of the soil
profile is developed from glacial till with strata of assorted sand below
3 feet or more. ]

Use and management.—Nearly all of Argos loam is cleared and
cultivated. The Ermclpal crops are corn, wheat, and mixed hay,
although some soybeans and special field crops are grown. Hay crops
include some alfalfa and a mixture of timothy, clover, and alsike.
Commercial fertilizer is commonly used with both corn and wheat.
Sufficient lime applications are necessary to neutralize the soil acidity
in order to grow successfully clover and alfalfa. The moisture-hold-
ing capacity of this soil is not so good as in the Galena soils, and corn
may suffer somewhat from drought.

Argos loam, eroded sloping phase.—Most of the areas of this soil
occur on slopes of 3 to 8 percent, although the gradient ranges from 3
to about 12 percent. Accelerated erosion has removed 25 to 75 per-
cent or more of the surface soil, and the yellowish-brown to brownish-
yellow heavier textured subsoil is exposed in a few areas. To a depth
of 6 or 7 inches the present surface soil is grayish-brown to brownish-
yellow heavy loam to light clay loam, extremely low in organic con-
tent. This phase has poorer tilth than the normal phase of the type
but is similar to it in all other characteristics. A total of 256 acres
ishma.pped in relatively narrow areas in association with the normal

ase.

This phase is cropped in conjunction with the associated soils, but
yields are somewhat lower than on the normal phase, owing to erosion
and to less favorable moisture relations.

Argos fine sandy loam.—This well to somewhat excessively drained
soil developed on thin deposits (6 feet or more) of outwash material
over unassorted glacial till. A total of 512 acres is mapped, princi-
pally in the narrow outwash channels in the vicinity o? Lakeville,
associated with Argos loam, and Walkerton, Lapaz, and Galena soils.
The profile characteristics are similar to those of Argos loam, except
that the surface texture differs and the subsoil is considerably lighter.

The clay content is variable and low. At 2 to 4 feet the subsoil con-
sists of slightly coherent reddish-brown c]a,yeX sand to light clay loam
containing a few rounded glacial boulders. At lower depths, the sub-
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soil consists of loose reddish-brown assorted sand occasionally con-
taining glacial rocks and silt and clay and extending to the underlying
glacial t1ll at 6 to 10 feet or more. .

About the same crops are grown as on Argos loam, but yields are
considerably lower because of the somewhat droughty condition. A
high proportion of the type is used as pasture and meadowland.

Bellefontaine sandy loam.—This well to somewhat excessively
drained soil, developed on Late Wisconsin glacial drift of calcareous
stratified gravel ang sand, occupies scattered knolls and ridges fre-
quently rising 30 to 50 feet above the surrounding areas. The relief
1s undulating to sloping, with slopes of 3 to about 12 percent. External
drainage is slow to moderate, and internal drainage rapid, owing to
the porous nature of the surface soil and the underlying loose gravel
and sand. Native vegetation consisted chiefly of white and red oaks
and hickory, with a few walnut, maple, elm, and other associated trees.

A total of 192 acres is mapped on the moraine south and southwest
of South Bend in association with Miami, Hillsdale, and Galena soils.

Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown loam to sandy loam,
relatively low in organic content. A few small rounded stones and large
boulders are on the surface. Reaction, medium to slightly acid.

7 to 12 inches, light yellowish-brown to yellowish-brown heavy sandy loam,
slightly compact when dry but crushes easily. Reaction, medium acid.

12 to 80 inches, yellowish-brown to weak reddish-brown gravelly and some-
what waxy clay loam, somewhat plastic and sticky when wet and hard
when dry. Reaction, medium acid.

80 to 36 inches, dark grayish-brown to dark-brown waxy and gravelly clay
loam, sticky when wet and hard when dry but breaks easlly into angular
Pleces when molist. There I8 an abrupt change from the above layer to this
material, and tongues or lenses of this layer extend into the underlying
material. Reaction, slightly acid to neutral.

36 inches +, gray and yellow loose stratified calcareous gravel and sangd.
Cross bedding is usually prominent.

Variations in the above profile are in color, texture, and thickness of
the layers and depth to the loose calcareous sand and gravel. In
some areas, especially those west of South Bend, the subsoil is neither
so waxy nor plastic as in the normal type but is relatively loose sand
and gravel. Accelerated erosion has removed part of the surface soil
from some areas, causing extremely low organic content. Where this
soil is associated with Galena soils the content of lime in the under-
lying gravel and sand is lower than normal, and that of shale frag-
ments is higher throughout the profile.

Use and management.—About half of Bellefontaine sandy loam is
cultivated, chiefly to corn, wheat, and hay crops. Susceptibility to
erosion under cultivation, especially on the steeper areas, makes it im-
portant that close-growing crops, particularly hay crops, form a large
part of the rotation. Because of its elevated position and rapid in-
ternal drainage the soil is too droughty for the successful growth of
m.ai\ay farm crops; therefore, water is olten the limiting factor in crop
yields.

Corn usually follows hay in the rotation, and the highest yields are
obtained under better management practices and favorable weather
conditions. Wheat usually follows corn and is generally fertilized
with 100 to 150 pounds or more an acre of commercial fertilizer. Rye
occasionally takes the place of wheat, but little if any commercial fer-
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tilizer is used. Only a very small acreage of oats is grown because
of the droughty concﬁtion of the soil during the growing season.

Hay crops include a mixture of clover, alfalfa, timothy, and alsike,
or clover or alfalfa grown alone. Alfalfa is better suited than other
hay crops, as the roots are able to reach the available moisture. For
the best growth of alfalfa, however, lime applications are necessary to
correct the soil acidity. Much of this soil is in permanent bluegrass
pasture, but the livestock carrying capacity is low. Pastures are not
well taken care of and become dry during the summer.

Bellefontaine sandy loam, eroded hilly phase.—This phase occurs
on slopes of 12 to 25 percent or more. Much of the surface soil has
been removed from most areas by accelerated erosion, exposing the
yellowish-brown subsoil in many places.

Steep slopes, susceptibility to further erosion, and droughtiness limit
the adaptibility of this phase to clean-cultivated crops. The soil is
better suited to alfalfa, permanent bluegrass pasture, or forest.

Several small areas that have been retalned in timber or close-
growing pasture or meadow crops are not eroded but have been in-
cluded with this phase.

Brookston silty clay loam.—Mapped on a total of 24,256 acres,
this dark-colored soil of the “black and clay land” is most extensively
developed in the southeastern part of the county. It isthe very poorly
drained dark-colored member of the soil catena that also includes the
well-drained Miami, imperfectly drained Crosby, and the very poorly
drained very dark-colored Clyde soils, and it usually occurs 1n slight
depressions or relatively broad flats in close association with them.
The closely associated or intricately mixed soil pattern of this soil
with the Crosby and Otis soils causes most field units to be composed of
a mixture of these and other associated soils. Under natural drainage
conditions most of the areas were ponded for a considerable part of the
year, making artificial drainage necessary for crop production. Such
drainage is now sufficient in most areas. The native vegetation con-
sisted of marsh grasses and water-tolerant trees, chiefly red maple, elm,
and ash.

Following is a profile description in cultivated areas:

0 to 7 inches, dark gray to very dark brownish-gray silty clay loam, relatively
high in organic content. Reaction, neutral to slightly acid.

7 to 14 inches, dark-gray to dark brownish-gray silty clay loam to clay loam,
with some light-yellow or rust-brown mottlings in the lower part ; relatively
high in organic content; easily penetrated by roots. The material breaks
into irregular-sized angular pieces that are hard when dry but easily
broken down when moist. Reaction, neutral.

14 to 48 inches, mottled gray, yellow, and rust-brown plastic gritty silty clay
in the upper part and clay loam in the lower part and containing an
occasional boulder and various-sized rock fragments. It breaks into large
angular pleces that become hard when dry. Reaction, neutral.

48 Inches +, mottled gray, yellow, and rust-brown clay loam to sandy clay
calcareous glacial till, composed of unassorted silt, clay, sand, and rock
fragments.

Variations in the profile are in the texture and thickness of the various
layers and the depth to calcareous till. The shallower depressions
and those parts of the larger areas bordering the associated light-col-
ored soils have a heavy silt loam surface texture and are somewhat
lower in organic content than normal. Areas of this soil associated
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with the Galena and Otis soils are less extensive, probably contain a
somewhat higher proportion of Devonian shale fragments, and have a
greater depth than normal to calcareous till.

Use and management.—Owing to its close association with Crosby,
Miami, Galena, and other soils, Brookston silty clay loam is usually
cropped about the same as the associated soils. This includes a rota-
tion of corn, wheat or oats, and hay crops, with an increasin% (ﬂmntit
of soybeans. Where field units consist largely or wholly of this soil,
the rotation usually includes 2 years or more of corn, a larger per-
centage of soybeans, and less small grain and hay crops. A few spe-
cial crops, as tomatoes and other vegetables, are grown, particularly
close to the larger cities.

Corn usually follows hay crops or soybeans in the rotation, or it
may be grown on land where small grains have failed. Where this
soil occurs in irregularly shaped and relatively small individual areas
it is fertilized about the same as the associated soils. It is well ada ted
to growing corn and is considered one of the best soils in the State
for this crop. Corn yields 40 to 60 bushels an acre under present man-
agement, and when weather conditions are favorable, yields of 80
bushels are common. Where this type comprises the greater part of
a field unit, a fertilizer high in phosphate and potash and relatively
low in nitrogen or without nitrogen is used.

Wheat usually follows corn or soybeans in the rotation, Com-
mercial fertilizer at the rate of 100 to 150 pounds an acre is used with
wheat, but little or no manure is applied as a top dressing. Yields
range from 15 to 30 bushels an acre. Qats follow corn, soybeans, or
wheat in the rotation, and yields are 25 to 50 bushels an acre or more.
Some losses result from the lodging of the grain because of the high
nitrogen and organic content of the soil. Very little fertilizer is used
with oats.

Soybeans, grown for both grain and hay (mostly grain), are well
adapted to this soil. Excellent stands of alfalfa and clover can be se-
cured without the use of lime, and yields usually are high. Some
damage to alfalfa and clover results from winterkilling, and many
farmers grow a mixture of alfalfa, clover, timothy, and alsike rather
than alfalfa or clover alone, Such special crops as sweet corn and
tomatoes are well suited, although only a relatively small acreage is
grown. Excellent stands of permanent bluegrass can be obtained,
and the livestock carrying capacity is high.

Brookston loam.—This soil, developed on highly calcareous glacial
till of Late Wisconsin age, is the very poorly drained dark-colored
member of the soil catena that also includes the well-drained Miami,
the imperfectly drained Crosby, and the very poorly drained very
dark-colored (?liyde series; it is also a member of the soil catena that
includes the well-drained Galena and imperfectly drained Otis series.
It occurs principally in association with Galena and Otis loams in the
central and south-central parts of the county and with Crosby and
Miami loams in the eastern part. A total of 1,600 acres is mapped.

The color and organic content of the surface soil and the number
and arrangement of layers are comparable to those of Brookston silty
clay loam, but the surface soil is lighter textured and contains a
higher proportion of sandy material; the subsoil is also lighter tex-
tured, and the depth to calcareous till usually somewhat greater.
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Areas associated with the Galena and Otis soils have a higher propor-
tion of black shale fragments and greater depth to calcareous till than
those associated with the Crosby soils.

This soil is cropped about the same as the associated soils, with crop
yields somewhat lower than on Brookston silty clay loam.

Carlisle muck.—A very poorly drained organic soil developed on
a mixture of woody and grassy or sedgy peat material. The material
was deposited in shallow to relatively deep lakes and ponds and repre-
sents an accumulation of the plant remains of sedges, fern, moss,
and reeds, which was replaced by a dense timber growth as the ponds
became shallower. As a result woody material is mixed with the
grassy or sedgy material in the first 2 or 3 feet of the profile. Sufficient
artificial dralnage for crop production has been accomplished on
most areas largely by open ditches. A total of 13,888 acres is mapped
in relatively large areas in the north-central and western parts of the
county, principaﬁly in the basin of the Kankakee River.

Following is a profile description in cultivated areas:

0 to 7 inches, very dark-gray to black granular muck. Reaction, medium to
slightly acid.

7 to 36 inches, nearly black to very dark-brown firm finely divided organic
material. Reaction, medium acld to neutral.

36 inches -+, brown to brownish-yellow macerated organic material com-
posed of partly decomposed reeds, sedges, ferns, and other vegetation.
Stems and leaves of plants are usually not easily distinguishable,

Variations are in the thickness of the dark-gray to black surface soil
and subsoil and the color and composition of the underlying material.

Use and management.—Much of Carlisle muck has had sufficient
artificial drainage for crop production. Corn, soybeans, and blue-
grass are the principal crops, but vegetable crops also are grown,
especially in the vicinity of South Bend. The soil is extremely high
in organic matter, relatively high in nitrogen, and deficient in phos-

horus and potash. After a few crops have been grown, relatively
arge applications of commercial fertilizer high in phosphate and
otash, particularly potash, are necessary for the successful growth of
oth corn and vegetables.

Land for corn usually receives 150 to 300 pounds of commercial
fertilizer high in potasﬁ, as 0-9-27 or 0-10-20. Under good man-
agement yields average about 50 bushels an acre and frequently are
as high as 70 bushels. Yields are often dependent on weather and
moisture relations. Frost injury on this soil 1s more frequent than on
the higher lying areas that have better air drainage; consequently,
late frost in spring and early frost in fall sometimes severely damage
corn. Early maturing varieties, planted after June 1, are commonly
grown. Soybeans are well adapted and extensively grown, yields
averaging 22 to 25 bushels an acre. Small grains are not grown be-
cause the large nitrogen supply results in excessive straw growth with
consequent lodging and loss of crop. Timothy and redtop are better
suited grasses for meadows. Legumes are not suitable because of the
drainage conditions. Kentucki luegrass is the principal permanent

asture grass. These pastures have a high carrying capacity, furnish-
ing abundant feed, even during July and August when bluegrass is
usually dormant.
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This soil is well suited to vegetables, including potatoes, cabbage,
sweet corn, onions, carrots, and other small vegetables. Potatoes are
the most extensively grown, with the yields ranging from 150 to 300
bushels an acre. They are usually fertilized with 300 to 700 pounds
of fertilizer high in potash (0-9-27). The acreage of mint, once a
very important crop, is again increasing. Mint is usually fertilized
Witﬂ 150 to 300 pounds of 0-20-20 or 0-10-20 fertilizer. On muck,
which has been under cultivation a long time, a higher analysis of
potash is used. Yields of oil range from 15 to 50 pounds an acre and
average about 22.

Carlisle muck, shallow phase over clay.—This soil differs from
the normal phase of the type in that it consists of about 12 to less
than 36 inches of black mucl? over clay. It occurs in association with
the normal phase, commonly as a fringe or along the margins of the
larger muck areas. A total of 1,152 acres is mapped, usually as rela-
tively narrow elongated areas. .

Areas of this phase are not so easily overdrained as are those of the
normal phase, and it is about as well adapted to vegetables and prob-
ably somewhat better adapted to corn.

Carlisle muck, shallow phase over sand.—This type consists of
about 18 to less than 36 inches of nearly black muck, similar to the
surface and upper subsoil layers of the normal phase of the type,
over loose sand that is usually gray. An ag%regate area of 8,000
acres occurs Frincipally as relatively narrow elongated areas along
the margin of the normal phase, often in a position intermediate be-
tween areas of the normal phase and Maumee or Granby soils. Essen-
tially, it is a transition between the muck soils and the dark-colored
sandy mineral soils.

This phase is well adapted to corn, soybeans, and special crops.
Land-use studies indicate that a higher proportion of such crops are
grown than on the normal phase. Some areas, however, may be shightly
droughty due to being overdrained, and the crop yields are therefore
slightly less. Yields may be reduced on some areas in wet seasons
where drainage may be retarded by the plastic clayey sand substratum.

Clyde silty clay loam.—This soil is developed on highly calcareous
Late Wisconsin glacial till. It is the very poorly drained, very dark-
colored member of the soil catena that also includes the well-drained
Miami, the imperfectly drained Crosby, and the very poorly drained
dark-colored Brookston series. It occurs in relatively small depres-
sional areas, usually closely associated with Brookston soils. Some
areas are associated with the well-drained Galena and imperfectly
drained Otis soils, which are developed on moderately heavy-textured
calcareous glacial till relatively high in Devonian shale. A total of
4,352 acres 1s mapped.

Natural drainage is very poor, and most areas were in a ponded
condition before being artificially drained. At present some areas
have sufficient artificial drainage, but many need more adequate drain-
age for the best crop production. Water stands on the land durin
periods of excessive moisture. Native vegetation consisted of ma

rasses and water-loving trees. At present several undrained areas
ave & growth of sycamore trees and marsh grasses.
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Following is a profile description in cultivated areas:

0 to 7 inches, very dark-gray to nearly black silty clay loam, relatively
high in organic matter. Reaction, neutral to slightly acid.

7 to 18 Inches, dark-gray to very dark-gray gritty silty clay loam to silty
clay, relatively high in organic matter. An occasional large boulder is
present, and the content of sand and fine gravel is variable. The material
breaks into angular pleces that become hard when dry. Reaction, neutral,

18 to 28 inches, gray to light-gray silty clay to silty clay loam, with some
pale-yellow mottlings in lower part. Breaks into coarse blocky aggregates,
plastic when moist and hard when dry. The content of sand and flne
gravel is variable, and an occaslonal boulder is present. Reactlon, neutral.

28 to 50 inches, mottled gray, yellow, and rust-brown clay loam to sandy
clay, breaking into larger angular pieces. Plastlc when moist and very
hard when dry. Reaction, neutral.

60 inches -, mottled gray, yellow, and rust-brown compact calcareous glacial
till consisting of unassorted silt, clay, sand, and rock fragments.

Variations from the above profile characteristics are in texture and
thickness of the layers, in depth to calcareous till, and in organic con-
tent of the surface and upper subsoil layers. Included with this soil
are a few small areas that have a silt loam and loam texture. The
silt loam variation is usually associated with the Galena soils. The
deeper depressional areas and those that adjoin areas of muck have
a higher organic content that normal. A thin deposit of relatively
light-colored silty material occurs on a few areas.

Use and management.—Areas of Clyde silty clay loam having ade-
quate artificial drainage are cropped about the same as the associated
Brookston, Crosby, and other soils. Corn yields are equal to or
slightly higher than on Brookston silty clay loam in years of normal
or abnormally low rainfall, but during years of abnormally high rain-
fall, crops are occasionally drowned out. The average yield over a
period of years, therefore, is somewhat lower than on that soil.

Wheat, oats, and other small grains are frequently grown but are
often severely damaged by winterkilling or by drowning out. LodF-
ing of small grains also is common. When sufliciently artificially
drained the so1l is well adapted to soybeans.

Liming is not necessary to secure good stands of clover and alfalfa,
but damage to these crops from winterkilling is occasionally severe.
Areas that are not sufficiently drained are idle during some years, espe-
cially when moisture conditions are abnormally high in spring and
early in summer.

Coloma loamy fine sand.—This soil is developed on noncalcareous
Late Wisconsin glacial drift composed largely of quartz sand that has
been reworked by wind action. It covers a total of 1,728 acres. Nu-
merous areas occur on the uplands, the more extensive ones lyin
northeast of Roseland and smaller ones adjacent to and south of Sout
Bend. The relief ranges from 3 to 12 percent, except for a few small
areas on nearly level relief, as the one northeast of Roseland in section
8. The soil often occurs in low dunelike areas that are slightly higher
than the adjacent upland areas. Most of the rainfall on this soil is
removed internally, as the loose porous sandy material allows free
downward movement of moisture, causing excessive drainage for most
cultivated crops. The native vegetation consisted of a mixed hard-
wood forest, with black and white oaks predominant.
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Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown loose loamy fine sand
containing a small quantity of silt and clay, which gives the material a
very slight degree of coherence when moist. Relatively low in organic
content. Reaction, medium to slightly acld.

7 to 50 inches +, brownish-yellow fine sand containing streaks and lenses of
deep-yellow loamy sand. Roots penetrate this material easily ; water moves
downward rapidly. Reaction, medium acid to neutral below a depth of
50 inches.

The quaentity of stones and pebbles on and in the profile is variable
but never large.

Use and management.—Approximately 90 percent of Coloma loamy
fine sand once was cleared and cultivated, but at present only about
80 percent is cultivated and about 30 percent is idle, chiefly because of
low crop yields.

The principal crops are wheat, rye, and alfalfa, with some corn and
special field and vegetable crops. Rye is the main small grain, as it is
better adapted to the sandy condition. Alfalfa produces fair to good
stands, but sufficient lime is necessary to correct tﬁe acidity for success-
ful Erowth. Both small grains and alfalfa are occasionally damaged
by the wind blowing the loose sand. Owing to the droughty condition,
tﬁis soil is not well adapted to corn, but it is well adapted to grapes,
melons, and fruits, although only a small acreage is planted to these
crops.

Coloma loamy fine sand, eroded phase.—Accelerated erosion,
chiefly by wind, has removed 25 to 50 percent or more of the surface
soil from some areas of this soil. The pale-yellow or brownish-yellow
subsoil is exposed in numerous small areas, and the organic content is
extremely low. A total of 256 acres is mapped in association with the
normal phase of the type.

Use and management.—Cultivated crops on Coloma loamy fine sand,
eroded phase, include principally wheat, rye, and alfalfa, with a
smaller quantity of corn, special field crops, and truck and fruit crops.
Crop yields are considerably lower than on the normal phase, and
therefore all available organic matter should be turned under and
crop rotations should include a predominance of small grains and hay
crops, so as to control wind erosion and to maintain and increase pro-
ductivity. This soil is well adapted to melons, grapes, and other small
fruits, but at present only a small part is used for these crops.

Coloma loamy fine sand, steep phase.—~A total of 256 acres of
this soil is mapped on slopes of 12 to 35 percent or more. It occurs in
association with the other phases or the normal phase of the type,
principally in the central part of the counti' south of South Bend.
Often 1t is largely under timber cover on the leeward side of dunelike
areas. The profile characteristics are essentially the same as those of
the normal phase.

Owing to the steep slope cultivated crops are not well suited to this
soil. Grapes, apples, and other fruits are somewhat adapted, although
very little acreage is used for them.

Coloma loamy fine sand, eroded steep phase.—Accelerated wind
erosion has removed approximately 50 percent or more of the surface
760397—50——4
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soil of this phase, exposing the subsoil in numerous places. The slopes
range from 12 to 35 percent or more.

All the areas were cleared of timber and placed under cultivation or
in permanent pasture; at present, however, only a small proportion is
cultivated. Because of droughty conditions and injury to crops from
wind blowing the sandy sur%ace material, crop yields are extremely
low, and the soil is better adapted to fruit crops or to forest than to
cultivated crops. On several hilly areas exposed to wind action, the
wind has formed irregular holes as much as 2 feet deep. Such areas
are not suitable for cropping.

Conover silt loam.—An imperfectly drained moderately dark-
colored soil developed on highly calcareous Late Wisconsin glacial
till. It occurs in close association with Crosby, Miami, and Brookston
soils, principally in the eastern part of the county. The relief is nearly
level to gently undulating, with slopes usually less than 3 percent.
Drainage conditions are similar to those on the Crosby soils, and arti-
ficial drainage is necessary for the production of most crops. At
present most areas are sufficiently drained. Native vegetation con-
sisted of maple, elm, ash, oak, and associated species.

Following is a profile description in cultivated areas:

0 to 7 inches, dark brownish-gray friable silt loam, relatively high in organic
content. Reaction, medium to slightly acid.

7 to 10 inches, dark brownish-gray to moderately dark-gray heavy silt loam
having a somewhat lower organic content than the above layer. Reaction,
medium acid.

10 to 18 inches, mottled gray, yellow, and rust-brown silty clay loam to
clay loam, breaking into subangular aggregates that are slightly sticky
when moist and plastic when wet. Reaction, medium acid.

18 to 36 inches, highly mottled gray, yellow, and rust-brown silty clay loam
containing numerous small rock fragments. It breaks into medium-sized
subangular aggregates that are sticky when moist, plastic when wet, and
hard when dry. Reaction, medium acid in the upper part and grading
gradually to slightly acid or neutral in the lower.

86 inches -+, gray and yellow moderately compact highly calcareous glacial
till consisting of a mixture of sand, silt, clay, and rock fragments.

Variations in the profile are in the color of the surface soil and the
thickness and texture of the subsoil and underlying material. Where
this soil grades into Brookston soils the organic content is somewhat
higher and the texture somewhat heavier than normal, and where it
grades into Crosby soils the surface soil is somewhat lighter colored.

Use and management.—Owing to the close association of Conover
silt loam with Miami, Crosby, and Brookston soils, the crops and man-
agement practices are about the same as on the associated soils. Large
enough areas for a field unit to be composed entirely of this soil rarely
occur. Artificial drainage is necessary for the satisfactory produc-
tion of farm crops, and most areas are sufficiently drained. Yields of
corn and soybeans are considerably higher than on Crosby silt loam,
chiefly because of the higher organic content of the surface soil, but
yields of other crops are only slightly higher.

Conover loam.—This is an imperfectly drained moderately dark-
colored soil developed on highly calcareous Late Wisconsin glacial
till. It occurs in association with Crosby and Miami loams and
Brookston silty clay loam, chiefly northeast, east, and southeast of
Wyatt. A total of 1,856 acres is mapped. The profile characteristics
are similar to those of Conover silt loam, except that the surface soil
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texture differs and the subsoil and underlying calcareous till are some-
what lighter and contain more sandy material. The content of or-
ganic matter in the surface soil is about the same as in the silt loam,
and where areas of this soil grade into Brookston soil the organic
content is somewhat higher than normal.

Use and management.—Conover loam is well adapted to most farm
crops of the area, chiefly corn and soybeans. Crop yields are some-
what lower than on Conover silt loam but are, in general, higher than
on Crosby loam and silt loam. The organic material appears to be
rather stable, and little manure is applied.

Crosby silt loam.—This soil, developed on highly calcareous Late
Wisconsin glacial till, is the imperfectly drained member of the soil
catena that also includes the well-drained Miami, the very poorly
drained dark-colored Brookston, and the very poorly drained very
dark-colored Clyde series. It covers a total of 5,376 acres and is the
principal soil on the uplands south of Mishawaka. Locally it is known
as “clay land,” whereas the dark-colored Brookston soils are known
as “black land.” The native vegetation consisted chiefly of beech and
sugar maple with smaller quantities of oak, ash, elm, and walnut.
The topography is nearly level, slopes rarely exceeding 2 percent.
External drainage is slow, and internal drainage moderate to slow.
Artificial drainage, preferably by tile drains, is usually necessary for
the best yields of cultivated crops.

Following is a profile description in cultivated areas:

0 to 7 inches, brownish-gray to light brownish-gray friable granular silt
loan containing varying quantlties of grit and small pebbles. The mate-
rial 18 composed of firm but not hard, easily crushed, medium-sized gran-
ules. Organic-matter content is variable, though usually low. In undis-
turbed wooded areas the 2- to 3-inch surface layer is dark brownish gray
and relatively high in organic matter. Reaction, slightly to medium acid.

7 to 10 inches, light brownish-gray friable silt loam, breaking into coarse-
granular aggregates. Reaction, medium acid.

10 to 15 inches, mottled gray, yellow, and rust-brown heavy silt loam to silty
clay loam, breaking into 14- to %-inch subangular or nuciform aggregates,
easily broken down into coarse granules. Numerous pebbles and an occa-
sional boulder are present. Reaction, medium acid.

15 to 36 inches, mottled gray, yellow, and rust-brown gritty silty clay loam,
breaking into 14- to 1l4-inch subangular aggregates. Somewhat imper-
vious to moisture movement. Reaction, medium acid.

36 inches -, mottled gray, yellow, and rust-brown compact calcareous till
composed of unassorted silt, clay, sand, and rock fragments—the parent
material.

Variations in the profile are in the texture and thickness of layers
and the depth to calcareous till. Where this soil grades into Brook-
ston silty clay loam, the surface soil usually is somewhat darker and
slightly heavier textured. The surface soil and subsoil in a few areas
are only slightly acid.

Use and management.—About 95 percent or more of Crosby silt
loam has been cleared, and probably 85 percent or more is cultivated.
Since it occurs in close association with the Miami, Brookston, and
Conover soils, it is cropped about the same as those soils. The crop
rotation usually consists of corn, wheat or oats, and hay crops, with
an increasing quantity of soybeans. Corn usually follows hay crops
in the rotation. An increasing number of farmers are using com-
mercial fertilizer with corn, at the rate of 65 to 150 pounds or more
an acre. Most of the barnyard manure is applied to this soil before
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planting corn, and an occasional green-manure crop, as rye or sweet-
clover, 1s turned under before plowing.

‘Wheat usually follows corn or oats in the rotation but occasionally
may follow soybeans or special crops. From 100 to 150 pounds or
more an acre of commercial fertilizer, usually 2-12-6, is used with
wheat. Oats take the place of wheat in the rotation on many farms
and are sown in spring, following either corn or soybeans. Fertilizer
is not commonly used with oats, although a few farmers use relatively
large quantities at the time of seeding, primarily as a fertilizer for
the hay crop, which is sown at the time of the oats. Rye is occasionally
grown both for a green-manure and grain crop.

Hay crops include either a mixture of clover, alfalfa, timothy, and
alsike, or clover or alfalfa grown alone. Sufficient fertilizer and lime
applications are necessary for the successful growth of both alfalfa
and clover, especially alfalfa. A mixture of hay crops is in common
use, chiefly because a better stand is produced than that for alfalfa
or clover grown alone. Soybeans are increasing in imgortance in
the rotation and are grown after corn or small grains both for hay and
seed, in recent years largely for seed. This soil is well adapted to
permanent bluegrass pasture, if sufficient lime applications are made
to correct the acidity, and sufficient applications of commercial fer-
tilizer, especially of one high in phosphate, are used.

Crosby loam.—This light-colored soil developed on highly cal-
careous Late Wisconsin glacial till is the imperfectly drained member
of the soil catena that also includes the well-drained Miami, the very
poorly drained dark-colored Brookston, and the very poorly drained
very dark-colored Clyde series. A total of 10,660 acres is mapped in
association with Miami and Conover loams and Brookston silty clay
loam in the eastern and southeastern parts of the county. The profile
characteristics are similar to those of Crosby silt loam, except that the
surface-soil texture is loam and the subsoil and underiyin calcareous
glacial till are lighter textured and contain a somewhat higher propor-
tion of sandy material.

Use and management.—Management practices and crops grown on
Crosby loam are essentially the same as on Crosby silt loam, with yields
slightly lower. The somewhat lighter texture of this soil makes 1t less
well adapted to withstanding the droughty conditions occurring in
summer and early in fall, and crops, especially corn, are more liﬁely
to be affected adversely by extreme drought. Somewhat less corn and
more wheat and pasture are grown than on Crosby silt loam.

Door silt loam.—A well-drained soil developed on the glaciofluvial
outwash plains and terraces that are underlain by stratified sand and
gravel containing a high proportion of shale and siliceous material
and relatively little limestone. It is developed under a tall-grass
prairie vegetation and is the Prairie analog of the Tracy soils. It is
ma(i)ped in three prairie areas in the county—Terre Coupee, Portage,
and Sumption Prairies—and usually occurs in relatively large areas,
the largest and most uniform being on the Terre Coupee Prairie.
Slopes rarely exceed 3 percent. A few shallow depressions or kettle
holes, which are not sufficiently deep to prohibit cultivation, occur
throu%hout the areas. A total of 8,384 acres is mapped. Most of the
rainfall is removed internally, and little accelerated erosion occurs
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because of lack of surface runoff. Native vegetation included tall
prairie grasses, chiefly big bluestem, little bluestem, and bluejoint.
Following is a profile (ﬁascription in cultivated areas:

0 to 7 Inches, dark grayish-brown to dark-brown medium-granular friable silt
loam, relatively high in organic content. The rather stable organic
material has persisted under a prolonged period of cropping, although
some depletion has occurred since the soil was first cultivated. Reactlon,
medium to strongly acid.

7 to 17 inches, dark grayish-brown to dark-brown heavy silt loam to light
slity clay loam, relatively high in organic content. The material breaks
into large granular to small subangular aggregates, Reaction, medium to
strongly acid.

17 to 38 inches, moderately dark-brown to yellowish-brown moderately com-
pact silty clay loam to clay loam containing a small quantity of sand,
gravel, and shale fragments. The material is compact in place but when
moist breaks into 14- to 134-Inch subangular t6 angular aggregates. Roots
and molsture easlly penetrate it. There is gradual change from the above
layer to this one, and an occasional tongue or lens of the darker colored
material penetrates for several inches into this layer. Reaction, strongly
to very strongly acid.

86 to 72 inches, yellowish-brown to brownish-yellow light clay loam to sandy
loam containing thin layers and lenses of fine sand and gravel. With depth
the clay content decreases and the sand and gravel increases. Reaction,
strongly to very strongly acld in the upper part and medium to slightly acid
in the lower.

72 Inches +-, gray and yellow loose stratified sand and gravel containing a
high proportion of black Devonian shale and siliceous sand and a relatively
small proportion of limestone.

Variations in the profile are in the color, texture, and thickness of the
layers; the color and organic content of the surface soil; and the com-
position of the underlying stratified sand and gravel. In the vicinity
of the Bendix Airport and on the Sumption Prairie the underlying
material contains more gravel, and the Jime content is considerably
higher than normal.

Use and management.—Approximately 95 percent of Door silt loam
is cultivated, principally to corn, wheat, oats, and soybeans, with an
occasional intercropping of sweetclover and an occasional hay crop.
Dairying is carried on extensively near the cities.

Corn, the most important crop, usually occupies about 35 percent of
this soil annually. The relatively high organic content of the surface
soil and subsoil is favorable for its growth. Some fertilizer is used
for corn, the analvsis of which is low in nitrogen or without nitrogen
and relatively high in phosphate and potash.

Wheat usually follows soybeans or corn in the rotation, and 125 to
200 pounds of commercial fertilizer are used. Usually, little manure
is available for a top dressing, but in some areas sweetclover is sown
with wheat in spring, allowed to remain during summer and winter,
and turned under as a green-manure crop the following spring. This
shortens the rotation and adds organic matter to the soil. Qats ocea-
sionally take the place of wheat in the rotation, following either corn
or soybeans, but commercial fertilizer is not commonly used. Oats are
more adversely affected than wheat by the somewhat droughty condi-
tions that may exist in summer.

Soybeans follow corn or small grains and are well adapted. They
are grown for seed and hay, with the greater acreage for seed. Hay
yields 1 to 3 tons an acre, but better yields of both hay and grain are
obt(aillined after sufficient lime has been applied to neutralize the soil
acidity.
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About 10 percent of the crop acreage is in hay crops and permanent
})asture. Owing to the strong acidity of the surface soil and subsoil,
ime applications are needed to neutralize the acidity in order to grow
clover and alfalfa successfully. These crops are usually sown with
oats or wheat in spring. Pastures are fair to good, but the livestock
carrying capacity could be materially increased by applying sufficient
lime and commercial fertilizer and by reseeding with a mixture of
grass and legumes where necessary.

Door loam.—This soil has developed on glaciofluvial outwash plains
and terraces underlain by slightly calcareous stratified sand and gravel
containing a relatively high proportion of siliceous sand and black
shale material. It is well to somewhat excessively drained; most of
the rainfall is removed internally. The soil was formed under a tall
prairie grass vegetation, and the supply of organic matter in the sur-
face and upper subsoil layers is relatively high, although the organic
content probably has been decreased considerably since the land was
brotht under cultivation. Very little surface runoff occurs on this
nearly level soil, the principal areas of which are mapped on the Sump-
tion and Portage Prairies. It occurs in association with Door silt
Jloam and is similar to it, except in having a loam surface soil and a
somevirhat lighter textured subsoil containing more sand and fine

ravel,
. This soil is somewhat more droughty than Door silt loam because
of the lighter textured layers. It is used largely for cash-grain crops,
with yields somewhat lower than those obtained on the silt loam.

Edwards muck.—Composed of 12 to less than 86 inches of nearly
black muck over gray marl, this soil varies in depth to the soft marl
mineral, and where marl is encountered at the shallower depths, the
mucky surface may be calcareous and contains snail shell fragments.
The surface soil and upper subsoil are similar in color, structure, and
degree of decomposition to Carlisle muck, except the reaction is usually
neutral to slightly alkaline. It occurs in association with the other
muck soils, occasionally in rather large-sized areas, the larger areas
being in the valley of the Kankakee River and the outwash plain
area that extends southwestward from South Bend. Included are
a few small areas where the marl lies at the surface without an organic
covering.

Use and management.—In areas where the marl lies at greater
depths, Edwards muck is cultivated to corn and vegetable crops, with
yields slightly lower than on Carlisle muck. Areas that contain free
lime are not so well adapted to potatoes because their alkaline condi-
tion encourages potato scab diseases, and because the soil is also some-
what more deficient in potash than Carlisle muck.

Fox loam.—This well to somewhat excessively drained soil is devel-
oped on highly calcareous gravel and sand of the glaciofluvial out-
wash plains. The relief is nearly level, with a few gently undulating
areas. Very little surface runoff occurs, and most of the rainfall is
removed internally. The nature of the soil profile, especially the
loose, porous substrata of gravel and sand, allows relatively free move-
ment of water downward, and consequently a somewhat droughty con-
dition for some crops results. A total of 320 acres is mappes, princi-
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pally near the Sumption Prairie and northeast of South Bend. Native
vegetation consisted of a mixture of deciduous trees, principally oak
and hickory.

Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown friable loam having a
variable content of small rounded gravel; usually low in organle content,
Reaction, slightly to medium acld.

7 to 12 inches, yellowish-brown gritty heavy loam containing some swmall
rounded gravel and an occaslonal larger rounded stone. Reaction, slightly
to medium acid.

12 to 20 inches, yellowish-brown to brownish-yellow gritty silt loam to light
clay loam, breaking into small-sized subangular to angular pieces; slightly
plastic when wet and hard when dry. Reaction, medium acid.

20 to 32 inches, weak reddish-brown to yellowish-brown waxy and gravelly
clay loam, breaking into medium- to large-sized irregularly shaped aggre-
gates that are hard when dry. Reaction, medium acid.

32 to 38 Inches, dark grayish-brown to dark brownlsh-gray gravelly and
waxy clay loam that breaks into irregularly sized and shaped pieces.
From the above layer to this material and from this to the underlying
material are abrupt changes; tongues or lenses of this layer extend down-
ward. Reaction, slightly acid to neutral.

88 inches -, gray and light-yellow highly calcareous gravel and sand, usually
horizontally stratified.

Variations in the profile are in the color, texture, and thickness of the
layers and the depth to calcareous gravel and sand. Depth to the
calcareous material varies from 36 to 50 inches.

Use and management.—Because of the nearly level relief of Fox
loam erosion is not a hazard in management, and practically all the
soil is cultivated. The rotation followed includes corn, wheat, soy-
beans, and hay crops, with an occasional crop of rye or vegetables.

Corn usually follows hay crops in the rotation, and it 1s common

ractice to use 60 to 150 pounds or more an acre of commercial
ertilizer. For growing corn this soil is somewhat droughty, and
yields are materially reduced when droughts occur late in the sum-
mer or early in fall.

Wheat, better adapted to this soil than oats, is the major small-
grain crop grown. From 100 to 150 pounds or more an acre of com-
mercial fertilizer is used. Rye sometimes takes the place of wheat in
the rotation but is seldom fertilized. Oats are not well adapted to
this soil, owing to the droughty conditions that usually exist during
the growing season.

In recent years the soybean acreage has increased considerably.
Soybeans are usually grown after corn or small grains in the rota-
tion, both for hay and seed, with the recent increase in acreage almost
entirely for seed. Yields of hay range from 1 to 2 tons or more
an acre.

Hay crops include a mixture of alfalfa, clover, timothy, and alsike,
or alfalfa or clover grown alone. Alfalfa is probably better adapted
to this soil than is clover, but for the best growth of either crop lime
applications are usually necessary to correct the acidity. Alfalfa
is rather extensively grown, for it can withstand the somewhat
droughty conditions better than other hay crops.

Fox sandy loam.—This is a somewhat excessively drained soil
developed on highly calcareous stratified gravel and sand of the out-
wash plains. A total of 1,408 acres is mapped on nearly level relief,
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rincipally north and east of South Bend and near the east count
ine. Surface drainage is slow to very slow, and most of the rainfa
is removed internally. The porous nature of the surface and sub-
stratum makes the so1l somewhat droufhty for the production of most
farm crops. Native vegetation included deciduous trees, principally
oak and hickory. )
Following is a profile description in cultivated areas:
0 to 7 inches, grayish-brown to light yellowish-brown slightly coherent sandy
loam, relatively low in organic content. Reaction, medium to slightly

acld.
7 to 12 inches, yellowish-brown sandy loam to loam containing an occasional
small rounded gravel, and an occasional larger stone. Reaction, medium

to slightly acid.

12 to 20 inches, yellowish-brown to light brownish-yellow clay loam to
heavy loam that breaks into small irregularly sized and shaped pleces;
gsomewhat coherent when moist, but breaks easlly into smaller aggregates.

Reaction, medium acid.

20 to 84 Inches, weak reddish-brown to brown waxy and gravelly light clay
loam, breaking into medium to large irregularly sized pleces that are
somewhat plastic when wet and hard when dry. Reaction, medium acid.

34 to 40 inches, dark graylsh-brown to dark brownish-gray waxy and gravelly
clay loam. From the above layer to this material and from this to the
underlying material are abrupt changes. Tongues or lenses of this layer
extend downward into the underlying material. Reaction, slightly acid

to neutral.
40 inches 4, gray and yellow highly calcareous stratified gravel and sand

containing a relatlvely high proportion of limestone.

Variations are in color, thickness, and texture of the various layers
and the depth to calcareous gravel and sand. Where this soil grades
into Fox loam, the surface soil is slightly heavier textured. The
depth to calcareous gravel and sand varies from 36 to 50 inches.

se and management.—Fox sandy loam is practically all under cul-
tivation to about the same crops as is Fox loam, although it is some-
what less well adapted, especially to corn, and yields are somewhat
lower. Crop yields are materially reduced when droughts occur dur-
ing the growing season. Alfalfa, soybeans, and wheat are probably
better adapted to this soil than are other crops.

Fox sandy loam, sloping phase.—This soil occurs on relatively
narrow slopes of 5 to about 20 percent along the edges of terraces. A
total area of only 512 acres is mapped.

Use and management.—The less steep areas of this soil are usually
farmed in association with Fox soils, but crop yields are somewhat
lower than on the nearly level areas. Moisture conditions are very
unfavorable for growing corn and small grains. Alfalfa is fairly
well adapted, and either it or bluegrass pasture is probably the best
use for the milder slopes. The steeper slopes are better suited to
timber than to cultivated crops. Because of the low relief, usually
less than 15 feet, tillage operations are often performed across the
slope to adjacent fields or areas.

Galena loam.—An aggregate area of 7,808 acres of this soil has
developed on moderately heavy textured moderately calcareous Late
Wisconsin glacial till, which contains a relatively high proportion of
black Devonian shale and a small proportion of limestone fragments.
It is the well-drained member of the soil catena that also includes the
imperfectly drained Otis and the very poorly drained dark-colored
Brookston soils. Areas occur on undulating to gently sloping relief,
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with a 3- to 12-percent gradient. The larger areas are south and
southwest of South Bend in association with the Otis, Brookston, and
Hillsdale soils. Surface runoff is moderate to somewhat rapid on
the more sloping areas, and internal drainage is moderate, with much
rainfall removed internally. The native vegetation consisted of de-
ciduous trees, including white, black, and red oaks, hickory, ash, elm,
and walnut.

Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown, friable loam, relatively
low in organic content. Reaction, medium acid.

7 to 12 Inches, yellowish-brown to brownish-yellow friable gritty heavy loam
to silt loam, breaking into medium-sized granules or small subangular ag-
gregates. Reactlon, medium acid.

12 to 18 inches, brownish-yellow to yellowish-brown gritty silty clay loam
to clay loam containing fine gravel; compact in place, but breaks into
medium-sized subangular aggregates slightly plastic when moist and hard
when dry. Reaction, medium acid.

18 to 40 inches, brownish-yellow to yellowish-brown silty clay loam to silty
clay, more compact than the above layer. Small partly weathered shale
fragments are noticeable and increase with depth. Reaction, medium

40%%%4 inches, brownish-yellow clay loam, somewhat more friable than the
above layer and contalning an increasingly large quantity of sand and
gravel. Reaction, medium acld in the upper part and slightly acid to
neutral in the lower.

54 inches <+, gray and yellow moderately compact moderately calcareous
glacial till containing a high proportion of shale fragments and sand and
a lower proportion of limestone.

Variations in the profile are in the color, texture, and thickness of the
various layers, the content of organic matter in the surface layer, and
the depth to calcareous till. Depth to till varies from 42 to 70 inches
or more, with the greater depths occurring in areas where the content
of sandy material 1s higher than normal. "Where areas of this soil are
associated with areas of Hillsdale loam, small areas of Hillsdale loam
are often included.

Use and management.—Most of Galena loam has been cleared and
is cultivated to the general farm crops. The rotation usually includes
corn, wheat or oats, soybeans, and hay crops, with an occasional crop of
rye and special vegetables. The naturally low organic content makes
it necessary to plow under all available organic material and to use lime
to correct the soil acidity and commercial fertilizer to maintain and
increase fertility and production,

Corn usually follows hay crops in the rotation, and 75 to 150 pounds
or more an acre of commercial fertilizer commonly are used. eat
is probably better adapted than oats, although oats are sometimes
grown in place of wheat. Most of the wheat grown is fertilized with
100 to 150 pounds or more an acre of commercial fertilizer, commonly
2-12-6 ; whereas very little fertilizer is used with oats. Rye occasion-
ally takes the place of wheat in the rotation, but fertilizer usually is
not used.,

Si?'beans are increasing in importance and usually follow corn or
small grains in the rotation. They are used both for hay and for
beans, with the increased acreage being grown principally for beans.
SOﬁbean hay yields 1 to 2 tons an acre.

ay crops include a mixture of clover, alfalfa, timothy, and alsike,

or clover or alfalfa grown alone. Better stands of alfalfa and clover
are obtained after sufficient lime is applied to correct the soil acidity
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and after the use of sufficient commercial fertilizer, especially one high
in phosphate. Permanent pasture consists principally of bluegrass,
but the carrying capacity is usually medium to low. A pasture im-
provement, system including the use of sufficient lime and fertilizer
and reseeding with a mixture of grasses and legumes would greatly
increase the livestock-carrying capacity.

On a number of areas of Galena loam accelerated erosion has removed
95 to 50 percent of the surface, resulting in the heavier textured subsoil
being exposed in many places. This condition exists on approxi-
mately 1,100 acres of this soil, chiefly on slopes of 8 to 12 percent. In
these {)llaces the surface soil, varying from 3 to 7 inches deep, is a
Frayis -brown to brownish-yellow heavy silt loam to light silty clay

oam, low in organic matter. The exposure of the underlying yellow-
ish-brown silty clay loam subsoil in small areas is confined chiefly to
the steeper slopes.

These eroded areas are largely cultivated, but crop yields are lower
than on the normal phase of the type because of poorer tilth conditions
and declining fertility. Corn, wheat, and mixed hay are the prin-
cipal crops in the rotation, but a higher proportion of close-growing
crops are needed to reduce erosion. AYl available organic matter
should be turned under to improve the physical condition and increase
the fertility of the soil.

Galena loam, level phase.—Erosion is not a serious management
roblem on this soil, for it occurs on nearly level relief with slopes
ess than 3 percent. The more favorable natural drainage is due to

strata of sand and other permeable material within 5 to 10 feet of the
surface. In profile characteristics it is similar to the normal phase
of the type.

Practically all this phase is cultivated to the general farm crops,
and yields are equal to or slightly higher than those obtained on the
normal phase. Tilth conditions, as well as the organic and plant
nutrient supply, are more easily maintained on this phase.

Galena silt loam.—A well-drained soil developed on moderately
heavy to heavy-textured moderately calcareous Late Wisconsin glacial
till relatively high in Devonian shale and low in limestone. It occurs
on slopes of about 3 to 12 percent, principally on the upland areas
extending south of South Bend to the south county line and in the
extreme northwestern part of the county. It isusually associated with
Galena loam and Otis and Brookston soils (pl. 5). gurface drainage
is moderate to somewhat rapid on the more sloping areas, and internal
drainage is moderate to slow. A total of 7,360 acres is ma.%ped. The
native vegetation included a mixture of white, red, and black oaks,
hickory, ash, elm, and walnut, with other associated species.

Following is a profile description in cultivated areas:

0 to 7 inches, graylsh brown to light yellowish-brown friable medium-granular
silt loam, relatively low in organic content. Reaction, medium acid.

7 to 12 inches, yellowish-brown to brownish-yellow coarse-granular heavy
silt loam. Reaction, medlum acid.

12 to 20 inches, yellowish-brown to brownish-yellow heavy silty clay loam,
breaking into medium-sized subangular to blocky aggregates plastic when
wet and hard when dry. The content of glacial gravel and boulders is

variable but never large.
20 to 50 inches, pale-yellow to light brownish-yellow silty clay loam to silty
clay, becoming slightly mottled with gray and rust brown below a depth
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of 36 inches. The material is plastic when wet and hard when dry and
contains an appreciable quantity of small partly weathered black shale
fragments.

50 inches 4, mottled gray and yellow heavy siity clay to silty clay loam—
moderately calcareous glacial till containing a high proportion of black
Devonian shale.

Areas of this soil vary from the above description in color, texture,
and thickness of the various layers, the content of organic matter in
the surface layer, the quantity of stones and shale fragments through-
out the profile, and the depth to calcareous till. The texture of the
surface soil as well as the subsoil and underlying material is somewhat
lighter where the soil grades into either Hillsdale or Galena loam, and
the depth to calcareous till is usually greater than normal.

Use and management.—Most of Galena silt loam is cultivated to
corn, oats or wheat, soybeans, and hay crops, with a small proportion
in permanent bluegrass pasture and forest. This soil often occurs in
close association with the darker colored more productive Brookston
soils, and crop rotations and management practices are about the same
on the two soils, owing to the intimate association. The greater part
of the barnyard manure and other organic material is applied to this
soil, and an occasional green-manure crop is grown.

Corn usually follows hay crops in the rotation but also occasionally
soybeans or small grains, The best yields are obtained under favorable
moisture conditions and with better management practices. An in-
creasingly larger percentage of the corn grown is fertilized, with the
analyses of the fertilizer varying from 2-12-6 to 0-12-12, and the
quantity from 60 to 150 pounds or more an acre.

Wheat follows corn, soybeans, or oats in the rotation, and usuall
100 to 150 pounds or more an acre of commercial fertilizer are used.
Oats take the place of wheat in the rotation, but very little commercial
fertilizer is used.

Soybeans are grown both for hay and grain but largely for grain.
Commerecial fertilizer usually is not used with soybeans, alt{nou h some
farmers plow under 200 to 300 pounds before planting the seed. Soy-
bean hay yields 1 to 2 tons an acre.

Hay crops include a mixture of clover, timothy, alfalfa, and alsike,
or clover or alfalfa grown alone. Lime applications are necessary to
correct the soil acidity for the more successful growth of clover and
alfalfa. Sweetclover is occasionally grown for hay or seed, or it is
used as a green-manure crop.

Permanent pasture is of good to fair quality on this soil and could
be improved greatly by the use of a pasture-improvement system in-
cluding the use of sufficient lime and commercial fertilizer and
reseeding when necessary.

Galena silt loam, level phase.—This phase occurs on nearly level
relief, with slopes less than 3 percent. The profile characteristics are
similar to those of the normal phase of the type, except that the surface
soil is slightly thicker and the organic content somewhat higher.
Internal drainage is better than on the normal phase due to occasional
strata of sand and other permeable material within 5 to 10 feet of
the surface.

Practically all this soil (832 acres) is cultivated to the general
farm crops of the county. The organic and plant nutrient supplies as
well as tilth conditions are more easily maintained than on the normal
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phase and the other phases of the type. Crop yields are equal to or
slightly higher than on the normal phase.

Galena silt loam, eroded phase.—A ccelerated erosion has removed
25 to about 50 percent of the surface soil. Small areas where the
heavier textured subsoil is exposed occur in many places. A total
of 3,456 acres is mapped on slo¥es of about 3 to 12 percent in asso-
ciation with the normal phase of the type. The surface 6 or 7 inches
is grayish-brown to brownish-yellow heavy silt loam to light silty
clay loam, low in organic content.

’f‘,ilth conditions are not so good as on the normal phase, and crop
yields are soniewhat lower. Rotations should contain a high propor-
tion of close-growing crops, as pasture, meadosw, and small grains, and
all available organic matter should be turned under to maintain and
increase fertility and to assist in erosion control.

Galena silt loam, severely eroded phase.—This soil, occurring on
slopes of 3 to about 12 percent, has lost 50 percent or more of the
surface soil or all the surface soil and part of the subsoil by accelerated
erosion. A few shallow gullies occur in numerous areas, and there
are some gullies more than 3 feet deep. A total of 832 acres of this

hase is mapped in association with the normal phase of the type and
1ts other phases.

Use and management.—All areas of Galena silt loam, severely eroded

hase, have been cleared of timber and cultivated, which has resulted
in the severely eroded condition. Rotations are about the same as on
the normal phase of the type, but crop yields are low. This phase is
probably best suited to semipermanent and permanent pasture, with
a small proportion of clean-cultivated crops grown in the rotation.

Galena silt loam, steep phase.—Areas of this phase occur on slopes
of 12 to 25 percent or more, usually in small tracts adjacent to drainage-
ways or a({;'acent to the depressions, or kettle holes. A total of only
512 acres is mapped. Most of this soil is in timber or permanent pas-
ture, its best use. Under cultivation it is susceptible to serious injury
from accelerated erosion. After a few years of cultivation crop yields
decline because of erosion and such areas will be essentially eroded

phases.

Galena silt loam, eroded steep phase.—Accelerated erosion has
removed 25 to about 50 percent of the surface soil of this phase, and
an occasional small spot occurs where the heavier texture(f) subsoil is
exposed. A total of 640 acres is ma;p ed on 12- to 25-percent slopes in
association with the normal phase o tﬁe tyf)e and its other phases, prin-
ci&mlly adjacent to drainageways and small kettle holes. Surface run-
off is rapid, and only a small part of the rainfall is removed internally.
A few areas included with this soil have a loam texture.

Use and management.—All areas of Galena silt loam, eroded steep
ghase, have been cleared and most of them cultivated at one time;

owever, a large part is in permanent pasture at present. Owing to
susceptibility to erosion and somewhat unfavorable moisture condi-
tions, it is not well suited to cultivated crops. Crop yields are rela-
tively low, especially of corn and small grains. After sufficient lime
and commercial fertilizer have been applied, this phase may be suited
to alfalfa, especially if it is allowed to remain for several years.
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Vertical aenal view of a part of the glacial till plain 215 nules west of Dixie Highway on the
south county line, which is typical of Galena and Otis siut loams and Brookston silty clay
loam. A, The small dark-colored areas of Brookston sotl in the light-colored fields wete
used for corn, soybeans, and small grains B, Light-colored arcas near strenms represent
crosion on Galena silt loam ¢, Timbered areas D, Meadow and pasture land
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PLATE 6

Vertical actial view of the 1Ihadale sotls northwest of the proving grould {, .'\'hulr dramage-
ways B, Kettle holes, which characterized the topography ob these soils, . Intermittent
pnn(h D, Soil terraces which are members of the Ladick and Tracy wnu\ I, Proving
gronnd, sonthwest ot which are extensive areas of Carli~le muck




ST. JOBSEPH COUNTY, INDIANA 61

Galena silt loam, severely eroded steep phase.—Numerous areas
of this phase occur where the heavier textured brownish-yellow sub-
soil is exposed and shallow gullies are present. This soil is on slopes
of 12 to about 25 percent, and 50 percent or more of the surface soil
or all of the surface soil and part of the subsoil have been removed by
accelerated erosion. A total of 1,472 acres is mapped, principally in
association with the steep phase of Galena silt loam, adjacent to the
drainagleways or small kettle holes. Most of the rainfall is removed
externally.

Use and management—Galena silt loam, severely eroded steep
phase, has been cleared of timber and once was largely under cultiva-
tion. At present, however, only a small proportion 1s cultivated to the
general farm crops. Owing to the removal of a large part of or all the
surface soil and the resultant loss of the greater part of the organic
matter and plant nutrient supply and to the unfavorable moisture
relations, crop yields are extremely low. The soil is probably better
suited to permanent pasture, alfalfa, or forest than to cultivated crops.
Good conservation practices should be installed so as to control further
loss from erosion.

Granby loam.—Areas of this soil have developed on lake deposits
and glaciofluvial outwash plains from calcareous sand high in siliceous
material. A total of 2,624 acres is mapped on nearly level to slightl
depressed relief associated with soils of the glaciofluvial outwas
plains and muck soils. Natural drainage is very poor, and before
artificial drainage, water is usually at or near the surface. Most of
the drainage is internal, and artificial drainage is easily established
where outlets are available. The native vegetation consisted of marsh
grasses and water-tolerant trees,

Following is a profile description in cultivated areas:

0 to 7 inches, dark-gray to very dark brownish-gray friable loam, relatively

high in organic content. Reaction, slightly acid to neutral.

7 to 14 inches, dark-gray friable heavy loam containing an appreclable quan-

tity of siliceous sand. Reaction, slightly acid to neutral.

14 to 80 inches, mottled gray and yellow sandy loam to clay loam with thin

layers or lenses of fine sand. Reaction, neutral.

30 to 48 inches, mottled gray and yellow sand to fine sand with blotches and

streaks of rust brown. Reaction, neutral.

48 inches +-, mottled gray and yellow calcareous stratified sand.
Variations are in the color, texture, and thickness of the layers and
depth to calcareous sand. Included are a few small areas that have
a clay loam surface texture and a somewhat heavier textured subsoil.
Also included are a few areas where the underlying calcareous ma-
terial consists of stratified sand and fine gravel with some shale
material.

Use and management.—The principal crops grown on Granby loam
are corn, wheat, oats, and soybeans, with a minor acreage in hay crops.
On areas where a cash-grain system of farming is followed, crops
usually include corn, oats, wheat, and soybeans, with an occasional
intercrop of sweetclover or rye. Where a livestock system of farming
is practiced, a more systematic crop rotation including legumes for
hay is used. Drainage is adequate on most areas for the production
of the general farm crops, and a few areas may have been overdrained
by the draining of adjacent areas of muck. though the soil is well
adapted to growing vegetables, only a small acreage 1s used.
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Corn usually follows hay crops, soybeans, or wheat in the rotation.
Some fertilizer is used, although it is not a general practice. Sweet-
clover and, to some extent, rye are used as green-manure crops and are
turned under before planting the land to corn.

Wheat follows corn, oats, or soybeans in the rotation, and 100 to 150
pounds or more an acre of commercial fertilizer are used. Soybeans
are well adapted to this soil and are probably more extensively grown
on areas where a cash-grain system of farming is followed. They are
used mainly for hay in areas where a livestock system prevails. Oats
are probably not so well adapted as wheat. Some danger of loss from
lodging of small grains is due to the relatively high organic content
of the surface soil.

Hay crops include a mixture of timothy, alfalfa, and clover, or
alfalfa or clover grown alone. On most areas of this soil lime is not
necessary for the successful growth of legumes, although a few areas
may be benefited by relatively light applications. Some injury re-
sults to clover and alfalfa from winterkilling.

Granby fine sandy loam.—This dark-colored very poorly drained
soil is developed on calcareous sand, although in the vicinity of Misha-
waka a few areas are underlain by limi fine gravel. It occurs on
nearly level to slightly depressed areas throughout the lake and out-
wash plains, often in a position intermediate between areas of muck
and moderately well drained to well-drained soils of the outwash

lains. Natural drainage conditions are very poor, but artificial

rainage permits the growing of most farm crops on most of the soil.
The profile characteristics are similar to those of Granby loam, except
that the surface and subsoil layers have a lighter texture.

About the same crops are grown as on Granby loam, but yields are
lower, especially of corn. Some areas are slightly overdrained, owing
to drainage of the adjacent muck areas.

Gravel pits.—Ranging in size from a few to over 100 acres, these
pits cover areas where gravel has been removed for road building,
industrial use, railroad ballast, and other purposes. They total 512
acres, occurring principally in former areas of Warsaw, Tracy, and
Fox soils. Some are 30 feet deep or more, with water standing in
most of the larger and deeper ones.

Griffin loam.—A light-colored moderately well to imperfectly
drained soil of the alluvial flood plains. A total of 4,032 acres is
mapped, principally adjacent to the St. Joseph River and the various
smaller streams of the county, and to a minor extent in the flood plains
of the Kankakee River. Natural drainage is extremely variable within
short distances, and the soil is subject to overflow. Its relief is nearly
level, although small areas occur in old drainage channels and slight
depressions within the flood plains. Ash, elm, and maple are the
most common trees in wooded areas. Honeylocust is & common tree
in pastures and is an indicator of nonacid soils.

ollowing is a profile description in cultivated areas:

0 to 7 inches, brownish-gray to light brownish-gray heavy to light loam with
a variable quantity of yellowish-brown or rust-brown mottles. Organic
content is variable. Reactjion, slightly acid to neutral.

7 to 12 inches, gray and light-yellow, highly stained and blotched with rust
brown and yellow, friable loam to fine sandy loam. Reaction, slightly
acid to neutral.
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12 inches +, mottled gray, yellow, and rust-brown sandy loam to clay loam,
with thin layers representing old depositional layers distinguishable.
Reaction, neutral to slightly alkaline.

Variations are in the texture and color of the layers. Included are
a few small areas, especially in the flood plains of Potato Creek, having
a sandy clay loam surface soil and a somewhat heavier subsoil to a
depth of 12 to 14 inches. Also included are small areas having a loose
fine sandy loam surface soil and subsoil. The depth to and intensity
of the rust-brown and yellow mottling varies from 6 to 14 inches, and
the organic content of &e surface soil is also variable. Where this soil
gra,des1 into muck the organic content is considerably higher than
normal.

Several areas in the St. Joseph River valley occur on slightly ele-
vated positions where they are not subject to overflow and have better
internal drainage. The surface soil is reddish brown and the subsoil
is reddish yellow to brown and mottle-free to a depth of 3 feet or more.

Use and management—Most of Griffin loam is used for pasture,
the quality varying with drainage conditions and the frequency of
overflow. The larger areas, particularly in the flood plains of the
St. Joseph River, are used principally for corn, although some wheat
and soybeans are grown. Areas of this soil lying sli hﬁy higher than
the lower parts of the flood plains are not so frequently overflowed and
are more 1ntensively used. Some areas remain in forest.

Gullied land (Tracy soil material).—Erosion has removed practi-
cally all the surface soil, and numerous deep gullies have developed
on this soil. The gullies often form an intricate network, with small
sheet-eroded areas between them. This type occurs on slopes of 10 to
25 percent or more in association with the sloping phases of the Tracy
soils. Under present economic conditions it is not suited to crop
production ang is idle land with a sparse cover of briers, various
weeds, and small shrubs.

Hanna fine sandy loam.—This soil developed on glaciofluvial out-
wash plains and terraces underlain by stratified sand and gravel is
composed chiefly of siliceous material and light Devonian shale. It is
the moderately well drained member of the soil catena that also in-
cludes the well to excessively drained Tracy, the imperfectly drained
Willvale, and the poorly drained Quinn series. It occurs in associa-
tion with the other members of the catena, the larger areas being in
the northwestern and west-central parts of the country. Individual
areas vary in size but are usually fairly extensive. The aggregate area
is ‘704 acres. The native vegetation included a predominance of black,
white, and pin oaks, with minor quantities of assorted species.

Following is profile description in cultivated areas:

0 to 7 inches, light brownish-yellow to brownish-gray slightly coherent fine
sandy loam, relatively low in organic content. Reaction, strongly to very
strongly acid.

7 to 12 inches, light brownish-yellow to pale-yellow heavy fine sandy loam
containing somewhat more silty material, making the material slightly
coherent. Reaction, strongly to very strongly acid.

12 to 20 inches, light brownish-yellow to pale-yellow clay loam ; sufficiently
heavy and compact to retain considerable moisture. Reaction, strongly to
very strongly acid.

20 to 36 inches, mottled gray, yellow, and rust-brown clay loam; slichtly
sticky when wet and hard when dry; breaks into subangular to irregu-
larly sized and shaped fragments. Reaction, strongly to very strongly acid.
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36 to 90 inches mottled gray, yellow, and rust-brown slightly coherent sandy
loam to fine sand with seams or thin lenses of silty clay loam to clay
loam. Reaction, strongly to very strongly acid in the upper part and
medium to slightly acid in the lower.

90 inches -+, mottled gray and yellow, with spots and blotches of rust brown,
stratified sand and gravel. Slightly alkaline to slightly calcareous.
Variations are in the color, thickness, and texture of the layers and the
depth to and composition of the underlying layer of stratified sand
and gravel. The content of limestone and calcareous material in this
layer is variable but usually low; in some areas the material is non-

calcareous to a depth of 10 feet or more.

Use and management.—Hanna fine sandy loam is almost entirely
under cultivation, with corn, wheat, hay crops, and soybeans the prin-
cipal crops. Moisture relations are more favorable than on the Tracy
solls having a similar texture, but some accelerated wind erosion of
the light-textured surface soil may cause some injury to crops. Asthe
relief is nearly level, erosion is not a problem. Most areas are suffi-
ciently drained naturally for crop production, but additional drain-
age may be obtained by using open ditches at infrequent intervals or
by using tile drains. Establishment of these open ditches readily
lowers the water table, owing to the ease of draining the underlying
loose gravel and sand.

Corn usually follows hay crops in the rotation. Wheat follows corn
or soybeans, and 150 to 200 pounds an acre of commercial fertilizer
(usually 2-12-6) are used. Soybeans are increasing in importance
and are grown mainly for seed. Hay crops include a mixture of
clover, timothy, and redtop, with some areas of alfalfa or clover
grown alone. Sufficient lime is necessary to neutralize the acidity of
this soil in order to grow alfalfa and clover successfully.

Hanna loam.—An aggregate area of 320 acres of this soil is map ed
on nearly level relief, principally in the vicinity of Community Gar-
den in the northwestern part of the county. It is a moderately well
drained soil developed on glaciofluvial outwash plains and terraces
underlain by noncalcareous to slightly calcareous sand and gravel
composed chiefly of shale and siliceous material. Most areas are suf-
ficiently drained for growing general farm crops, but some areas would
be benefited by additional %rainage, which can be accomplished by
open ditches or tile drains at infrequent intervals. The native vegeta-
tion consisted chiefly of black, white, and pin oaks, with smaller quan-
tities of associated species.

Following is a profile description in cultivated areas:

0 to 7 inches, light brownish-yellow to brownish-gray friable loam, relatively
low in organic content. Tilth is good, and the organlc content is slightly
higher than in the lighter textured members of the Hanna serles. Reac-
tion, strongly to very strongly acid.

7 to 12 inches, light brownish-yellow to pale-yellow loam to heavy loam.
Reaction, strongly to very strongly acld.

12 to 20 inches, pale-yellow to light brownish-yellow clay loam to heavy
clay loam, breaking into irregularly sized and shaped pleces. The material
is slightly compact in place, sticky when wet, and hard when dry. Reac-
tion, strongly to very strongly acid.

20 to 40 inches, mottled gray, yellow, and rust-brown compact sandy clay
loam to silty clay loam. Reaction, strongly to very strongly acid.

40 to 84 inches, mottled gray, yellow, and rust-brown stratified sand and
gravel, with thin layers or lenses of clay loam and sandy loam material.
Reaction, strongly to very strongly actd in the upper part and medium to
slightly acid in the lower.
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84 inches +, mottled gray and yellow, with rust-brown blotches and streaks,
loose stratified slightly calcareous sand and gravel.
Variations from the above profile are in color, texture, and thickness
of the layers and depth to and composition of the underlying stratified
sand and gravel. The depth to mottling varies from 14 to about
24 inches,

Use and management.—Hanna loam is cropped about the same as
the other members of the Hanna series and as the associated soils.
Owing to the heavier texture of the surface and subsoil layers, this
soil has better moisture relations than the lighter-textured soils and is
better adapted to crops. Crop yields are materially above those on
Hanna fine sandy loam.

Hanna loamy fine sand.—This soil developed on glaciofluvial out-
wash plains and terraces is underlain by stratified gravel and sand
containing a high proportion of siliceous and shale material. It is the
moderately well-drained member of the soil catena that also includes
the well to excessively drained Tracy, the imperfectly drained Will-
vale, and the poorly (frained Quinn series. It is on level relief, and a
total of 1,408 acres occurs in association with the above-mentioned
soils, princiEally north of Mishawaka. The native vegetation included
chiefly black, white, and pin oaks, and small quantities of associated
species.

Following is a profile description in cultivated areas:

0 to 7 inches, light brownish-yellow to brownish-gray loose loamy fine sand,
relatively low in organic content. Reaction, strongly to very strongly acid.

7 to 10 inches, yellowish-brown to brownish-yellow loamy fine sand slightly
mct;ge coherent than the surface soil. Reaction, strongly to very strongly
acid.

10 to 20 inches, light brownish-yellow to pale-yellow loam to sandy clay
loam containing sufficlent clay to make it slightly sticky when wet and
hard when dry. Reaction, strongly to very strongly acld.

20 to 30 inches, mottled gray, yellow, and rust-brown clay loam to sandy
clay loam variable in clay content. The material breaks into irregularly
sized and shaped pleces that are easily broken down when molst but are
slightly sticky when wet and hard when dry. Reaction, strongly to very
strongly acid.

30 to 80 inches, mottled gray, yellow, and rust-brown loose loamy fine sand
to fine sand with an occasional lens or thin layer of gravel and clay loam,

Reactlon, strongly to very strongly acid in the upper part and strongly to
slightly acid in the lower.

90 inches +, mottled gray and yellow, with blotches of rust brown, loose
stratified slightly calcareous sand and gravel composed chiefly of siliceous
material.

Variations are in the thickness, texture, and color of the layers and
the depth to and composition of the underlying stratified sand and
gravel. The depth to mottling varies from 14 to about 26 inches. In
a few areas the underlying material is noncalcareous to a depth of 10
feet or more and is composed largely of quartz sand.

Use and management.—Much of Hanna loamy fine sand is cleared
and cultivated. Corn and wheat are the principal crops, although
some attempt is made to follow a systematic rotation including corn,
wheat, soybeans, and hay crops. Most areas of the soil are at present
sufficiently drained for growing general farm crops, but a few areas
have been slightly overdrained because of the lowering of the general
water table in attempts to drain the lower lying more poorly drained
areas.
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The highest yields of corn are obtained under a systematic rotation
program which includes growing hay crops and turning under all
avallable organic matter. Wheat usually follows corn or soybeans,
and 150 pounds an acre of 2-12-6 fertilizer commonly are used. Soy-
beans are increasing in importance and are grown largely for seed.
Hay crops include a mixture of timothy, redtop, and clover, with a few
areas of clover or alfalfa grown alone. Because of the strong to very
strong acidity of the surface and subsoil layers it is necessary to apply
sufficient lime for the successful growth of either clover or alfalfa.

Hillsdale fine sandy loam.—This soil, developed on light-textured
siliceous and moderately calcareous Late Wisconsin glacial till, is
mapped south, north, and northwest of South Bend (pl. 6). It occurs
on the upland areas associated principally with Coloma and Galena
soils, chiefly in the west-central part of the county and south of South
Bend. The aggregate area is 4,288 acres. The relief is undulating
to gently sloping, with slopes of 3 to about 12 percent. Surface drain-
age is moderate to slow, and the greater part of the rainfall is re-
moved internally, owing to the somewhat porous nature of the surface
soil, subsoil, and underlying material. The native vegetation con-
sisted chiefly of white and red oaks and hickory, with a smaller pro-
portion of walnut, ash, elm, and associated species.

Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown fine sandy loam, rela-
tively low in organic content. Several small rounded pebbles are on the
surface but are not numerous enough to interfere with cultivation. Re-
action, medium acid.

7 to 17 inches, brownish-yellow to yellowish-brown heavy fine sandy loam
to loam, breaking below 10 inches into large granules or small subangular
aggregates that easily are crushed. Reaction, medium acid.

17 to 40 inches, brownish-yellow clay loam, breaking into medium-sized sub-
angular aggregates. Sufficlent clay is present to hold the material together
when moist and make it moderately retentive of moisture. Reaction,
medium acid.

40 to 60 inches, brownish-yellow to pale-yellow slightly coherent sandy loam
to heavy loam, with pockets and lenses of sand. Reaction, medium acid
in the upper part and slightly acid in the lower.

60 inches -, brownish-yellow and gray medium calcareous loam to sandy
loam glacial till containing a high proportion of siliceous or quartz sand.

Variations are in color, texture, and thickness of the layers and depth
to calcareous till. In a few areas the lower subsoil, below a depth of
36 inches, is slightly mottled gray and yellow.

Use and management.—Hillsdale fine sandy loam is almost entirely
under cultivation, with a grain-and-livestock system of farming usu-
ally followed. The rotation includes corn, soybeans, wheat, and hay
crops, with occasionally rye, special field crops, and vegetables. The
moisture-holding capacity and organic-matter content is relatively
low; thus it is essential that all available organic matter, including
barnyard manure and green-manure crops, be turned under.

Corn usually follows hay crops in the rotation, and applications of
60 to 150 pounds an acre of commercial fertilizer are used. The highest
yields are obtained under good management practices and favorable
climatic conditions.

Wheat follows corn or soybeans, and commercial fertilizer (usually
2-12-6) at the rate of 100 to 150 pounds or more an acre isapplied. Rye
occasionally takes the place of wheat in the rotation, but commercial
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fertilizer is used only on a few areas. This soil is not well adapted
to oats because of somewhat droughty conditions during the growing
season ; however, a relatively small acreage is sown. )

Hay crops include a mixture of clover, alfalfa, timothy, and alsike,
or clover or alfalfa grown alone. Alfalfa is probably better suited
than clover to the soil, but sufficient lime should be applied to correct
the soil acidity for the successful growth of either crop. Soybeans
follow corn or small grains in the rotation and yield 114 to 2 tons
of hay an acre.

Apples and other fruits are well suited to this soil, especially where
air drainage is favorable. Although the soil is not extensively used
for these crops in this county, it is used extensively for fruits in ad-
jacent areas, especially in Michigan.

Hillsdale fine sandy loam, level phase.—Erosion is not a serious
problem in the management of this phase, as it occurs on slopes of less
than 3 percent. A total of 884 acres is mapped, principally in the
vicinity of and south of South Bend, associated with the normal phase
and the other phases of the type and with Galena soils. The profile
characteristics are essentially t?xe same as those of the normal phase,
but this soil is better suited to cultivation.

Crop rotations include princi%ally corn, soybeans, wheat, and hay
crops, with yields equal to or slightly higher than on the normal phase.

Hillsdale fine sandy loam, eroded phase.—Accelerated erosion has
removed 25 to about 50 percent of the surface soil of this phase, ex-
posing the subsoil in a few areas. The soil occurs on slopes of 3 to about
12 percent. The loss of a fourth to a half of the surface soil has de-
creased the organic content as well as the plant nutrient supply.

The greater part of the 1,216 acres mapped is cultivated, but crop
yields are materially below those obtained on the normal phase of the
type. It is necessary to plow under all available organic matter and
to gractice a rotation system that includes less clean-cultivated crops
and more hay crops in order to maintain and increase fertility and to
control erosion.

Hillsdale fine sandy loam, severely eroded phase.—This phase,
occurring on slopes of 3 to about 12 percent, has lost 50 percent or
more of the surface soil or all the surface soil and part of the subsoil
by accelerated erosion. A total of 320 acres is mapped. The heavier-
textured brownish-yellow subsoil is exposed in numerous places, and
small gullies are occasionally present. The removal of a large part of
or all the surface soil and part of the subsoil in numerous areas has
greatly lowered fertility and tilth.

Use and management.—A large part of Hillsdale fine sandy loam,
severely eroded phase, is cultivated, but crop yields are low. Manage-
ment practices should include erosion control methods and also turn-
inﬁ under of all available organic matter and growing more hay and
other close-growin%)crops. ome areas of the soil are in permanent
bluegrass pasture, but the livestock carrying capacity is low. It is
necessary to apply sufficient lime to correct acidity, sufficient commer-
cial fertilizer, and in many cases to reseed the pastures in order to
improve the stands.

Hillsdale fine sandy loam, steep phase.—An aggregate area of
320 acres of this phase is mapped on slopes of 12 to 25 percent or more,
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rincipally adjacent to the drainageways, associated with other Hills-
gale soils. The areas are practically all forested, except a few in per-
manent bluegrass pasture. As the soil is susceptible to erosion under
cultivation, its best use is probably forest.

Hillsdale fine sandy loam, eroded steep phase.—A total of 512
acres of this soil is mapped on slopes of 12 to 25 percent or more in
association with other Hillsdale soils. About half or more of the sur-
face soil or all the surface soil and part of the subsoil have been re-
moved by accelerated erosion. The surface 6 to 7 inches is brownish-
yellow heavy loam to clay loam, extremely low in organic content.

Use and management.—In general Hillsdale fine sandy loam, eroded
steep phase, is too steep for economic production of cultivated crops
and is better suited to permanent pasture or forest. Crop yields are
much lower than on the normal phase of the type. Erosion control
methods should be established on this phase, and all available organic
matter should be turned under in order to maintain fertility and pre-
vent further loss of surface soil and plant nutrients.

Hillsdale loam.—This well-drained soil is developed on light-tex-
tured moderately calcareous Wisconsin glacial till containing a rela-
tively high proportion of siliceous sand and a small proportion of lime-
stone fragments. It occupies slopes of 3 to 12 percent, the larger
areas occurring south of South Bend in association with Hillsdale fine
sandy loam and Galena loam. A total of 1,856 acres is mapped. Sur-
face runoff is moderate to somewhat rapid on the steeper areas, and
internal drainage is moderate. Accelerated water erosion is poten-
tially severe on the more sloping areas. The native vegetation con-
sisted of a mixture of deciduous trees, including white and black oaks,
hickory, elm, maple, and ash. ) )

Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown friable medium-granu-
lar loam, relatively low in organic content. Reaction, medium acld,

7 to 12 inches, brownish-yellow to yellowish-brown friable coarse-granular
heavy silt loam. Reaction, medium actd.

12 to 30 inches, brownish-yellow clay loam to silt loam, breaking into small
to medium-sized subangular aggregates. This material is somewhat com-
pact in place but breaks into medium-granular aggregates when moist and
is slightly plastic when wet. Reaction, medium acid.

30 to 60 inches, brownish-yellow somewhat friable clay loam to sandy clay
loam, slightly compact in place but breaks easily into minute particles when
moist. It becomes lighter textured and less compact with depth, and lenses
or pockets of sandy material are common. Reaction, medium acid In the
upper part and slightly acid to neutral in the lower.

60 inches 4-, moderately calcareous sandy loam to loam glacial till contalning
a high proportion of siliceous sandy material,

Variations are in color, texture, and thickness of the various layers, the
organic content of the surface soil, and the depth to calcareous till.
Where this soil grades into Coloma soils or Hillsdale fine sandy loam
the surface texture is somewhat lighter, and where it grades into Ga-
lena loam the content of black Devonian shale throughout the profile is
greater. South and southeast of South Bend this soil is intricately
associated with Galena loam, and small areas of that soil are included
with Hillsdale loam as mapped.

Use and management.— ractically all of Hillsdale loam is culti-
vated, and it has better moisture-holding capacity and higher crop
yields than Hillsdale fine sandy loam. The rotation system includes
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corn, wheat, soybeans, and hay crops, with occasionally rye, a special
field crop, and vegetables. To maintain and increase the productivit
on this soil all available organic matter should be turned under, su.ﬁiy:
cient commercial fertilizer used, and crop rotations, including a pre-
dominance of small grains and hay crops, practiced.

Corn usually follows hay croi)s In the rotation and returns the high-
est yields in years of favorable moisture conditions and under the
better management practices. Much of the corn grown is fertilized
with 75 to 150 pounds or more of commercial fertilizer.

Wheat, the principal small grain, usually follows corn or soybeans
in the rotation. From 100 to 150 pounds or more of commercial ferti-
lizer are used. Yields are dependent on the state of soil fertility and
on weather conditions. Rye occasionally takes the place of wheat
in the rotation, but very little if any fertilizer is used. Oats are not
so well adapted to this soil, owing to the somewhat droughty condition
durin%the growing season, but a relatively small acreage is grown.

Soybeans are increasing in importance in the rotation and usually
follow corn or small grains. Soybean hay yields 1 to 2 tons an acre.

Hay crops include a mixture of clover, alfalfa, timothy, and alsike,
or clover or alfalfa grown alone, the larger acreage probably including
the hay mixture. For the most successtul growth o? clover and alfalfa
it is necessary to ag ly sufficient lime to neutralize the acidity of the
surface soil. Alfa Fu is probably better adapted than clover to the
somewhat droughty condition of this soil, especially late in summer
and early in fall.

Permanent bluegrass pasture is of fair to good quality. The live-
stock carrying capacity could be greatly increased, however, by a pas-
ture improvement program involving tﬁe use of sufficient lime to neu-
tralize the soil acidity; sufficient commercial fertilizer, especially one
hiﬁh in phosphate ; and reseeding with a mixture of grasses and legumes
where necessary.

Hillsdale loam, Ievel phase.—Although similar in profile charac-
teristics to the normal phase of the type, this phase differs in occurring
on nearly level relief, with slopes less than 3 percent. Erosion there-
fore is not a serious problem, and the soil is better adapted than the
more sloping areas to a more intensive cropping system. Practically
all the soil is cultivated, mainly to corn, wheat, soybeans, and hay crops,
and occasionally to vegetables. Fertility and production are more
easily maintained than on the more sloping Hillsdale soils, and crop
yields are equal to or slightly higher than on the normal phase.

Hillsdale loam, eroded phase.—Accelerated erosion has removed
25 to 75 percent or more of the surface soil of this phase, and the
brownish-yellow subsoil is exposed in places. The removal of part
of the surface soil and occasionally part of the subsoil has resulted in
the loss of a large part of the organic matter and plant nutrients and
in lowered fert%ity and tilth. A total of 448 acres of this phase is
mapped on 3 to 12 percent slopes in association with the normal phase
of the type and Galena loam.

Use and management.—Most of Hillsdale loam, eroded phase, is cul-
tivated to general farm crops. Crop yields are somewhat lower than
on the normal phase. Erosion control methods and good management
practices, which include the incorporation of all available organic
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matter, the use of sufficient fertilizer, and the use of a rotation system
with a large proportion of close-growing crops, are necessary to con-
trol erosion and maintain and increase fertility.

Hillsdale loam, eroded steep phase.—As this phase occurs on
sloines of 12 to 25 percent or more, about 25 to 50 percent of the surface
soil has been removed by accelerated erosion except on a few small in-
cluded forested areas. To a depth of 6 or 7 inches the surface soil is
brownish-yellow heavy loam, extremely low in organic content and
poor in tilth.

This phase is not well adapted to general farm crops, nor to the
rotation system in general use on the less sloping areas. It is better
adapted to close-growin% crops, as hay and small grains, than to corn.
Moisture conditions are less favorable than on the smoother areas, and
crop yields are naturally lower.

Hillsdale loam, severely eroded steep phase.—Scattered gullies
3 feet or more deep are common on this phase, which occurs on slopes of
12 to 26 percent or more. About 50 percent or more of the surface
soil or all the surface soil and part of the subsoil have been removed
by accelerated erosion, A total of 256 acres is mapped.

This phase is not adapted to the production of cultivated crops, but
under present economic conditions it is probably better adapted to
permanent pasture or forest. The organic content of the surface soil
18 extremely low, and tilth is poor, owing to the presence of the heavier-
{extured subsoil on a large part of the soil. Crop yields are extremely
ow.

Hillsdale loam, gullied phase.—This phase occurs on 3 to 12 per-
cent 510{)es, and 50 percent or more of the surface soil has been removed
by accelerated erosion, with numerous gullies occurring throughout.
Most of the gullies are shallow; however, when they have once pen-
etrated the clay loam subsoil into the underlying loose gravel and sand,
they undercut and enlarge rapidly, forming wide, deep gullies that are
diﬂzzult to control. A total of only 192 acres is mapped in associa-
tion with the other phases of Hillsdale loam, usually in small scattered
areas.

Use and management.—Hillsdale loam, gullied phase, once was
cleared and cultivated, causing the severely eroded and gullied condi-
tion, which is due chiefly to lack of proper management and rotations
that have included a large proportion of clean-cultivated crops. At

resent, only small areas are cultivated to crops, with the larger ones

eing in permanent pasture or idle land. It is probably possible to
fill in most of the gullies that occur on this phase, but good management
and erosion control practices are necessary to prevent further erosion
loss. Probably the best use is hay crops, especially alfalfa, or per-
manent pasture.

Houghton muck.—Developed from plant remains of reeds, sedges,
grasses, and moss, this muck differs from Carlisle muck in containing
practically no woody material and in being slightly less granular in
the surface 6 or 8 inches. To a depth of 7 or 8 inches the surface
soil consists of very dark-gray to black finely divided muck, having a
medium to slightly acid reaction. This material is underlain by dark-
gray to nearly black coarse-textured mucky material that grades into
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pale-yellow to brownish-yellow macerated muck or peaty material at
a depth of 14 to 20 inches. Below this is well-decomposed plant
remains of reeds, sedges, grasses, and moss. A total of 4,800 acres of
this soil is mapped, principally in the Kankakee River basin in the
southwestern part of the county (pl. 7).

Use and management.—Most areas of Houghton muck have suffi-
cient artificial drainage for the production of crops, chiefly corn, soy-
beans, and vegetables. Crop yields are about equal to those obtained
on Carlisle muck.

Kerston muck.—In association with Griffin loam and with other
muck soils this soil occurs principally in the flood plains of the Kan-
kakee River and Grapevine Creek. Natural drainage is extremely

oor. It has no definite profile and is characterized by alternating
ayers of black muck and sandy material, which are variable in thick-
ness and sequence. A total of 1,024 acres is mapped.

Use and management.—A large part of Kerston muck has been arti-
ficially drained and used for corn, vegetables, and soybeans. Crop
yields are variable, depending upon the thickness of the organic lay-
ers and drainage conditions. ere the surface 12 to 14 inches con-
sists of muck material the crop yields are only slightly lower than
on Carlisle muck, shallow phase over sand. At present many areas
are undrained and used largely for pasture.

Lapaz loam.—This soil occurs on slight depressions of relatively
narrow outwash plains, associated with the Walkerton and Argos soils
and in old narrow glacial channels in association with the Galena and
Otis soils of the uplands. It developed on relatively thin deposits
(4 to 6 feet thick) of assorted sand and silt over unassorted glacial till
and is the dark-colored very poorly drained member of the soil catena
that also includes the well-drained Argos and the imperfectly drained
Walkerton series. A total of 1,728 acres is mapped, principally in
the vicinity of Lakeville. Natural drainage is very poor, but most
of the soil 1s sufficiently drained artificially for crop production. The
native vegetation consisted chiefly of marsh grasses and water-tolerant
trees.

Following is a profile description in cultivated areas:

0 to 7 inches, dark-gray to very dark brownish-gray friable loam, relatively
high in organic content. Reaction, moderately acid to neutral.

7 to 15 inches, dark-gray heavy loam to clay loam, relatively high in organiec
content, Reaction, moderately acld to neutral.

15 to 36 inches, mottled gray, yellow, and rust-brown plastic clay loam,
slightly sticky when wet and hard when dry. It breaks into irregularly
sized and shaped chunks that are easily crushed when moist. Reaction,
slightly acid to neutral.

36 to 60 inches, mottled gray, yellow, and rust-brown slightly coherent fine
sand, sand, and silt, with an occasional thin layer of silty clay and clay.
The thickness and sequence of the various layers are variable within a
short distance. Reactlon, slightly acid to neutral in the upper part and
neutral to slightly alkaline in the lower.

60 inches--, gray and yellow calcareous sand and silt underlain at shallow
depths by unassorted moderately heavy calcareous glacial till

Variations are in the color and thickness of the surface and upper
subsoil layers, the texture of the various layers, and the depth to unas-
sorted glacial till. The surface soil in a number of included areas
ranges from silt loam to silty clay loam. The thickness of the dark-
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colored subsoil varies from 14 to 20 inches or more, and depth to
unassorted till ranges from 5 to 10 feet.

Several included areas in the vicinity of Wyatt and Lakeville have
deeper and darker gray surface soils and are underlain by bluish-gray
clay loam subsoils.  They are richer in organic matter and originally
had poorer natural drainage.

Use and mangement.—%)apaz loam is cultivated to corn, wheat,
oats, and hay crops, with some soybeans and other field crops. Owing
to its occurrences in relatively narrow and irregularly shaped areas
in close association with Walkerton, Argos, and ot%er soils, it is cropped
about the same as the associated soils. The relatively high confent
of organic matter in the surface and upper subsoil layers makes the
soil well adapted to corn and soybeans, but because of occasional
drowning out and lodging of the grains it is not so well adapted to
small grains.

The best corn yields are obtained during years of favorable weather
conditions and under good management. Some loss of wheat from
lodging of the grain occurs unless sufficient commercial fertilizer is
used. Although it is usually not necessary to apply lime for the
successful growth of clover and alfalfa, a few areas of this soil are in
need of light lime applications.

Lydick loam.—This is a well to somewhat excessively drained soil
developed on glaciofluvial outwash plains and terraces underlain by
slightly calcareous stratified sand and gravel containing a high pro-
portion of siliceous sand and shale fragments. It is developed on
prairie-border, or transitional, areas between the prairie and timber
areas. Originally the vegetation probably was prairie grasses, but
trees, principally bur oak, have encroached upon the grasses to such
an extent that the organic content of the surface and upper subsoil
layers is considerably less than in similar layers in the Door soils. In
color and organic content of the surface and upper subsoil layers
the soil is intermediate between the dark-colored Door soils and the
light-colored Tracy soils. The relief is nearly level, with few slopes
over 3 percent, and most of the rainfall is removed internally. A few
shallow depressions or kettle holes are present, but not so numerous as
in the Door and Tracy soils. This soil usually occurs between areas of
those soils, principally on the boundary of the prairie areas. A total
of 4,160 acres is mapped.

Following is a profile description in cultivated areas:

0 to 7 inches, moderately dark-brown to dark grayish-brown friable gritty
loam, moderately high in organic content. Reaction, strongly to very
strongly acid.

7 to 10 inches, dark grayish-brown to moderately dark-brown heavy loam,
lower in organie content than the above layer. Reaction, strongly to very
strongly acid.

10 to 18 inches, yellowish-brown to brownish-yellow clay loam to sandy
clay loam, with imperfectly developed coarse-granular to fine subangular
aggregates. Reaction, strongly to very strongly acid.

18 to 36 inches, yellowish-brown to brownish-yellow clay loam, having well-
developed %4- to 1l-inch subangular aggregates. It contains a consid-
erable quantity of sand and is somewhat compact in place. Reaction,
strongly to very strongly acid.

36 to 80 inches, yellowish-brown to brownish-yellow friable sandy loam to
light clay loam, with thin layers and lenses of loose sand and gravel.
The clay content decreases with depth. Reaction, strongly to very strongly
acld in the upper part and medium to slightly acid in the lower,
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80 inches -+, light brownish-yellow to light-brown slightly calcareous strati-
fied sand and gravel, relatively high in siliceous sand and shale and low in
limestone.

Variations are in color, texture, and thickness of the various layers, the
organic content of the surface soil and upper subsoil, and the depth to
and composition of the underlying sand and gravel. This soil is essen-
tially a transition from Tracy loam to Door loam, and the boundar
between it and those soils is arbitrarily drawn in many areas. Deptlz
to the slightly calcareous sand and gravel varies from 5 to 7 feet or
more.

Use and management.—A large part of Lydick loam is cultivated,
with a cash-grain system of farming being followed on the greater part.
Grain crops are grown on about 80 percent of the type and about 15
percent is used fgol;' meadow and pasture. Depletion of the organic
content and the declining fertility are resulting in increased growth
of legumes and following a systematic crop rotation. Crops grown
include corn, wheat, oats, soybeans, and hay.

Corn follows soybeans or small grains on areas where a cash-grain
system of farming is followed. (%i many areas sweetclover is sown
with small grains in spring and turned under the following spring
and the langr planted to corn. This helps maintain the organic con-
tent of the soil and allows a shorter rotation to be followed. The best
corn yields are obtained during seasons of favorable weather condi-
tions and under good management practices. Commercial fertilizer is
more generally used with corn than formerly, with the quantity vary-
ing from 60 to 150 pounds or more an acre.

heat follows corn, oats, or soybeans, and the greater part receives
100 to 150 pounds or more an acre of commercial fertilizer. Oats
occasionally take the place of wheat and are grown largely as a cash-
grain crop. Rye sometimes is sown in corn in fall and turned under as
a green-manure crop in spring. An increasing acreage is used for
soybeans.

ay crops include a mixture of clover, alfalfa, timothy, and alsike,

or clover or alfalfa alone. For successful growth of clover and alfalfa
it is necessary to apply sufficient lime to neutralize the strong acidity
of the surface soil and subsoil. In areas where livestock farming, par-
ticularly dairying, is followed, the proportion of hay in the rotation
is higher than where a cash-grain system is practiced.

Lydick loam, sloping phase.—The slopes of this phase are 3 to
about 12 percent, predominantly about 5 to 8 percent. The soil covers
a total of 704 acres, principally around the small kettle holes or depres-
sions, chiefly northwest of South Bend. The areas are usuall
relatively narrow, and, as they occur closely associated with Lydic
and Door loams, they are frequently cropped about the same as those
soils. This phase is similar in profile characteristics to the normal
phase of the type, except that the organic content of the surface soil
1s usually somewhat less and the various layers are thinner. It is
somewhat more droughty than the nearly level normal phase, and crop
yields are somewhat lower. Included are a few areas having fine
sandy loam surface soils and more friable subsoils.

Lydick loam, eroded sloping phase.—Accelerated erosion has re-
moved 25 to 75 percent or more of the surface soil of this phase, and
the subsoil is exposed in an occasional small arex. A total area of
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576 acres is mapped on 3 to 12 percent slopes, principally around the
depressions and kettle holes in association with the normal phase of the
type and with the Door soils.

A considerable proportion of the soil is cultivated to the same crops
as grown on the normal phase, but yields are lower because of the
eroded condition and the less favorable moisture conditions.

Lydick fine sandy loam.—A somewhat excessively drained soil
developed on glacioﬂuvia] outwash plains and terraces that are under-
lain by stratified sand and gravel composed chiefly of siliceous sand
and black Devonian shale. It occupies a transitional position between
the areas of Door soils and the Tracy and Hillsdale soils. A total of
448 acres is mapped on nearly level relief, with the larger areas mapped
south of New é)arlisle and northeast of North Liberty in section 11,

In profile characteristics this soil is similar to Lydick loam, except
that the surface and subsoil layers are li%hter textured and contain a
higher proportion of siliceous sand and a lower proportion of clay and
the moisture relations are somewhat less favorable. Owing to the
light texture of the surface and subsoil layers, most of the rainfall is
removed internally.

Use and management.—The principal crops grown on Lydick fine
sandy loam are soybeans, corn, wheat, rye, and alfalfa, with a higher
Eroportion of soybeans, rye, and alfalfa than on the heavier textured

ydick and Door soils. This soil is somewhat droughty for most of
the crops, and yields are considerably lower than on Lydick loam,
especially those of corn. Owing to the strong acidity of the surface
and subsoil layers, legumes, including alfalfa and clover, cannot be
successfully grown without the application of sufficient lime. Red
clover is not so well adapted as alfalfa, and losses from drought are
occasionally high. The soil is probably better adapted to small grains,
paﬁticularly rye and wheat, and to soybeans and alfalfa than to corn
and oats.

Lydick silt loam.—This is a well to somewhat excessively drained
soil developed on glaciofluvial outwash plains and terraces underlain
by stratified sand and gravel that is relatively high in siliceous sand
and black Devonian shale fragments. It occurs on nearly level relief
with slopes less than 3 percent and occupies a transitional position
between the Door soils developed under prairie vegetation and the
Tracy soils developed under timber vegetation. A total of 1,984 acres
is mapped, the larger areas occurring on Portage Prairie.

In profile characteristics this soil is similar to Lydick loam, but the
surface texture differs, and the subsoil is somewhat heavier textured
and contains more clay. The organic content of the surface and upper
subsoil layers is comparable to that of Lydick loam, but the moisture
relations are somewhat more favorable because of the heavier texture.

This soil is cultivated to about the same crops as L%dick loam with
a considerable proportion used for cash-grain crops. Due to its higher
productivity and better moisture relations this soil is almost com-
pletely used for crops. A cash-grain type of farming is generally fol-
lowed, although dairying and livestock farming are increasing in im-
portance. eat and corn are the most important crops. Oats are
grown to a considerable extent as a feed crop. Alfalfa and red clover
are more commonly grown because of the higher moisture-holding
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capacity of the soil. Crop yields are somewhat higher than those
obtained on the lighter textured Lydick loam.

Lydick silt loam, sloping phase.—This soil occurs on slopes of
about 3 to 12 percent, principally around the small kettle holes or de-
pressional areas on Portage Prairie. This phase is associated with
the nearly level normal phase of the type and a large part is culti-
vated in connection with 1t, but crop yields are somewhat lower. The
soil is somewhat susceptible to erosion, and moisture relations are not
so good as on the nearly level areas. It is better adapted to small

grains, hay crops, and pasture than to clean-cultivated crops,

Lydick silt loam, eroded sloping phase—From 25 to 75 percent
of the surface soil of this phase has been removed by accelerated ero-
sion, with occasional small areas occurring where the heavier textured
subsoil is exposed. The soil occurs on slopes of 3 to about 12 percent
in association with the normal phase of the type, principally on
Portage Prairie, and also in association with Door silt loam adjacent
to the small depressions or kettle holes.

Use and management.—~Much of Lydick silt loam, eroded sloping
phase, is cultivated to the crops common to the associated soils, but
erosion and less favorable moisture conditions have reduced crop

ields, making them considerably lower than on the normal phase.

he soil is probably better adapted to small grains, hay crops, and
pasture than to clean-cultivated crops, but it is often impractical to
farm these areas different from the associated soils because of the small
size of the individual areas.

Made land.—Only one large area of this land type, totaling 128
acres, is about 214 miles northwest of South Bend, adjacent to and
including a part of the Bendix Airport. Soil has been brought in
from other areas and placed on top of the original surface soil, and
the depth of the additions is variable, in places several feet thick.

Maumee fine sandy loam.—This soil, developed on calcareous sand,
occurs on nearly level to slightly depressed areas that were former
drainageways or broad basins. "A total of 12,672 acres is mapped,
often in relatively extensive areas. The water table is at or near
the surface for the greater part of the year, but most areas are suffi-
ciently drained at present to Eermit cultivation. The organic content
of the surface and upper subsoil layers is higher than in the asso-
ciated Granby soils. Natural drainage conditions are very poor as
the soil usually occupies somewhat deeper depressional areas, but arti-
ficial drainage is easily established where outlets are available, owing
to the porous nature of the underlying sand. The native vegetation
consisted chiefly of marsh grasses, with some water-tolerant trees.

Following is a profile description in cultivated areas:

0 to 7 inches, very dark-gray to nearly black fine sandy loam, relatively
high in organic content. In undisturbed areas the surface 2 or 3 inches
may be muck. Reaction, medium acid to neutral.

7 to 18 inches, dark-gray fine sandy loam, high in organic content. Reaction
slightly acid to neutral.

18 to 80 Inches, light-gray to gray, with a few rust-brown streaks and
blotches, light clay loam to loam. Reaction, slightly acid to neutral,

30 to 50 inches, mottled gray, yellow, and rust-brown loose sand and fine
sand contalning a small quantity of gravel. Reaction, neutral.

50 Inches -+, yellow and gray calcareous loose sand and fine sand.
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Variations are in the content of organic matter in the surface and
upper subsoil layers, the acidity of the surface soil, and the depth to
calcareous sand. In a few areas the surface soil is medium to strongly
acid to a depth of 15 inches or more.

Use and management.—Most of Maumee fine sandy loam is under
cultivation and 1s cropped to corn, oats, wheat, and soybeans, with
a smaller proportion oF hay crops. Corn is usually fertilized with
80 to 125 pounds or more an acre of commercial fertilizer, as 0-12-12.
It is common practice to use 100 to 150 pounds or more an acre of com-
mercial fertilizer with wheat. Oats are not so well adapted as wheat.
Soybeans are grown both for hay and grain, and fertilizer is not gen-
erally used. g(l;ybean hay yields average 2 tons or more an acre. Hay
crops include a mixture of timothy, redtop, and clover, or alfalfa alone.
One-third of this soil is sufficiently acid to require applications of lime
for the most successful growth of legumes. An extensive system of
open ditches has been installed to drain this soil and other former
marshland soils. This included dredging the Kankakee River and its
tributaries and numerous lateral ditches throughout the marshlands.

Maumee fine sandy loam, mucky phase.—Occurring in positions
intermediate between the normal phase of the type and areas of muck
soils, this soil occupies level to depressed areas in old glacial channels
of the outwash plains. The material is deposited largely by water
action, and the soil differs from the normal phase in that the surface
7 to 14 inches is very dark-gray to black sandy muck, high in organic
matter, and it differs from muck soils in containing a considerable pro-
portion of fine quartz sandy material. The rest of the profile is about
the same as that of the normal phase.

Use and management.—Maumee fine sandy loam, mucky phase, is
cultivated to about the same crops as the associated normal phase, and
yields of field crops are about the same or slightly higher. Tt is, how-
ever, better adapted to corn, timothy, bluegrass, and vegetable crops,
and fertilizer relatively high in potash is necessary for most crops
grown.

Maumee loam.—This is a very dark colored very poorly drained soil
developed on the lake and outwash plains underlain ll))y calcareous sand.
It occurs on level to depressional areas in association with Granby
soils and areas of muck. Natural drainage is very poor, and water
stands at or on the surface much of the year. Most areas at present,
however, are sufficiently drained artificially to permit cultivation. The
soil is relatively easy to drain where outlets are available because of
the loose porous nature of the underlying sand. A total area of 6,976
acres is mapped, principally west and northwest of South Bend, the
larger areas occurring in association with other Maumee soils and
Granby soils and with areas of muck throughout the Kankakee River
valley. In profile characteristics this soil is similar to Maumee fine
sandy loam, but the texture of the surface soil and subsoil is some-
what heavier—the surface soil is loam, and the subsoil heavy loam to
clay loam. Moisture conditions are also more favorable for sustained
high corn yields.

cluded with this soil are several areas in which rusty-brown
blotches and bog iron ore concretions occur on the surface and through-
out the profile. Such areas are usually neutral in reaction and better
adapted to the growth of clover than the normal phase of the type.
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Use and management.—Maumee loam is cultivated to corn, soybeans,
and vegetable crops, with a small acreage planted to small grains. It
is better suited to corn and soybeans than to small grains, owing to
the danger of winterkilling of fall-sown grains and to the high organic
content, which causes considerable damage from lodging. Crop yields
are somewhat higher than on Maumee fine sandy loam.

Miami silt loam.—A total of 960 acres of this undulating to gently
sloping soil has developed on highly calcareous Late Wisconsin glacial
till. Igt is the well-drained member of the soil catena that includes
the imperfectly drained Crosby, the very poorly drained dark-colored
Brookston, and the very poorly draineg very dark-colored Clyde
series. It occurs on the upland areas in the eastern part of the county
in association with those soils, principally adjacent to the drainage-
ways and on slight knolls or elevations ai’)’ove the surrounding areas.
External drainage is moderate to somewhat rapid, and internal drain-
a§e moderate. Erosion is somewhat of a problem in the management
of this soil, especially on the more sloping areas. The native vegeta-
tion consisted chiefly of sugar maple, white oak, hickory, walnut, elm,
and ash. Only a small part of the soil is now in woodland.

Following is a profile description in cultivated areas:

0 to 7 Inches, grayish-brown to light yellowish-brown friable granular silt
loam, relatively low in organic matter. Reaction, slightly to medium acid.

7 to 10 Inches, yellowish-brown to brownish-yellow friable coarse-granular
heavy silt loam, lower in organic content than the above layer. Reaction,
medium acid.

10 to 30 inches, yellowish-brown to reddish-yellow brown silty clay loam,
breaking into 4- to %;-inch subangular or nuciform aggregates In the
upper part and %- to 13%-inch subangular aggregates in the lower. These
aggregates are hard when dry but may be eas!ly broken down into coarse
granules when moist. Reaction, medium acid.

30 to 88 Inches, yellowish-brown to dark yellowish-brown silty clay loam,
sll;;({ltly more friable than the above layer but generally neutral to slightly
acld.

36 inches +, gray and yellow compact calcareous glacial till composed of
unassorted silt, clay, sand, and rock fragments.

Variations are in color, texture, and thickness of the various layers and
the depth to calcareous till. Where this soil grades into Crosby silt
loam the surface soil is light brownish yellow to brownish gray and
the subsoil may be mottled below a depth of 21 to 80 inches. The con-
tent of organic matter in the surface soil is variable, as is the quantity
of stones or boulders on the surface.

Included are a few level areas in which permeable sand or gravel
seams in the substrata provide unusually good internal drainage.

Use and management.—Most of Miami silt loam has been cleared
and is largely in cultivation or in semipermanent pasture. About 62
percent is used for grain crops, 18 percent for meadow crops, and 14
percent for pasture. The rotation 1n common use includes corn, oats
or wheat, and hay crops, with soybeans increasing in importance.
The hay crop consists of either a mixture of timothy, clover, alfalfa,
and alsike, or clover or alfalfa alone.

Corn usually follows hay crops in the rotation or it may be planted
on areas where fall-sown smalF grains have failed. It is commonly
fertilized with 60 to 150 pounds or more an acre of 2-12-6 or 0-12-12
fertilizer.

Wheat usually follows corn or soybeans in the rotation. Practically
all the wheat grown on this soil is fertilized with 100 to 200 pounds
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an acre of 2-12-6 fertilizer, and some areas receive a top dressing of
manure early in spring. Oats follow corn or soybeans in the rotation.
Very few areas of oats are fertilized at present, although a few
farmers apply fertilizer at the time of seeding, not so much as a ferti-
lizer for the oats as for the grass and legume seed that is usually sown
at the same time. Rye occasionally takes the place of wheat or oats
in the rotation and is usually not fertilized. It is used partly as a
green-manure crop and partly for pasture early in spring and is
;urned under and the lan(f planted to corn. Some areas are harvested
or grain.

ay crops are sown with oats in spring or in wheat or rye in si)ring.
Alfalfa, however, is occasionally sown late in summer, usually in
August. It is necessary to apply sufficient lime to correct the acidity
of the surface soil for the successful growth of alfalfa and clover.
Soybeans are increasing in importance on this soil and the associated
ones and usually follow corn or small grains in rotation. They are
grown both for hay and seed, with the large increase in recent years
mainly for seed. Permanent pasture is of variable quality and usually
({:an lie improved substantially by applications of lime and commercial

ertilizer.

Miami silt loam, eroded phase.—Accelerated erosion has removed
25 to about 50 percent of the surface soil of this phase. The yellowish-
brown subsoil is exposed in some places, reducing tilth conditions
and lowering the fertility of the soil. The eroded condition is usually
a result of improper management practices, mainly the growing of too
great a proportion of clean-cultivated crops. total of 640 acres
of the soil is mapped on 2 to about 12 percent slopes, principally in
close association with the normal phase of the type.

Use of management.—Most of the general farm crops are grown on
Miami silt loam, eroded ;iha,se, but yields are considerably lower than
on the uneroded normal phase. ﬁmproved management practices
should be used including (1) plowing under organic matter, (2)
applying the proper quantity ans quality of commercial fertilizer and
lime, and (8) using erosion control measures to maintain and increase
fertility. Some of the areas are in permanent bluegrass pastures, but
the livestock carrying capacity is medium to low, and little effort is
made to improve them. A pasture improvement program includin,
the use of lime and fertilizer would greatly improve the quality an
quantity of pasture on these areas.

Miami silt loam, severely eroded phase.—The greater part of the
surface soil and part of the subsoil of this phase have been removed
by accelerated erosion. Over a large part of the area the heavier tex-
tured yellowish-brown subsoil is exposed, and it has been mixed with
the remaining surface soil. As a result the present surface soil is
heavy silt loam to light silty clay loam extremely low in organic
content.

Use and management.—Tilth conditions are poor and productivity
relatively low on Miami silt loam, severely erodeg phase. The physical
condition is unfavorable for crop growth, for the soil occurs on gently
sloB@ng areas with a few shallow gullies present, and in some areas the
gullies are deep enough to proh%bit the use of farm machinery. A
few included areas have been badly dissected by shallow gullies.
Areas associated with Miami loam usually have a higher content of
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sandy material in the subsoil. Part of this soil is cultivated to the
crops common to the area, but yields are extremely low. In greater
part the areas are in permanent pasture, and a few areas are idle.
1On such areas the pasture is poor and the livestock carrying capacity
oW,

Miami silt loam, severely eroded steep phase.—Most of the sur-
face soil and a considerable part of the subsoil of this phase have been
removed by accelerated erosion. The present surface soil to a depth of
6 inches is yellowish-brown heavy silt loam to silty clay loam, ex-
tremely low in organic content. Tilth conditions are extremely poor
and it is difficult to prepare a satisfactory seedbed. Numerous small
gullies occur in most of the areas, and some gullies 3 feet deep or more
cannot be crossed by farm machinery. This eroded condition has re-
sulted from cultivating the steep slopes (12 to about 25 percent or
more) that are unsuited to clean-cultivated crops.

Included are a few small forested areas on which accelerated erosion
has not developed. Here the profile is similar to that of the normal
phase of the type, except the layers are thinner, These areas occur
principally adjacent to the drainageways, particularly the bluffs of the
valley of the St. Joseph River.

Use and management.—Practically no attempt is made to cultivate
areas of Miami silt loam, severely eroded steep phase, and they usually
support a thin weed or brush cover with practically no grasses, other
crops, or erosion control measures to stabilize the erosion. This phase
is better suited to forestry or to permanent bluegrass pasture than to
cultivated crops. The less severely eroded areas and less steeply slop-
ing areas can probably be used for permanent pasture after sufficient
lime and commercial fertilizer have been applied and the areas seeded
to a mixture of grasses and legumes.

Miami loam.—This is the well-drained member of the soil catena
that also includes the imperfectly drained Crosby, the very goorly
drained dark-colored Brookston, and the very poorly drained very
dark-colored Clyde series, developed on highly calcareous Late Wis-
consin glacial till. An aggregate area of 768 acres is mapped prin-
cipally In association with glr"osby loam in the eastern and southeastern
parts of the county. The relief is undulating to gently sloping, with
a slope of 2 to about 10 percent. External drainage is moderate to
somewhat rapid on the steeply sloping areas, and internal drainage
moderate. The profile characteristics are similar to those of Miami
silt loam, except the texture of the surface soil differs and the subsoil
and underlying calcareous till are somewhat lighter textured. A few
level areas occur in which a sand or gravel substratum has improved
natural drainage conditions of the soil.

Use and management.—Management practices and crops grown are
similar to those on Miami silt loam. Yields, however, especially of
corn, are somewhat lower, as this crop is somewhat more susceptible
to drought damage than when it is grown on the heavier textured silt
loam.

Newton fine sandy loam.—Widely scattered areas of this soil occur
in the lake and outwash plains as narrow belts bordering the elevated
soils of the Tracy group and the depressional Granby, Maumee, and
muck soils, with the larger areas in the northeastern part of the county.
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A total of 2,496 acres of this soil, developed on strongly acid sands,
ismapped. Natural drainage is very poor, and water stands at or near
the surface for a considerable part of the year. Low areas have suf-
ficient artificial drainage to permit cropping. The native vegetation
consisted chiefly of marsh grasses and water-loving trees.

Following is a profile description in cultivated areas:

0 to 10 inches, dark-gray to very dark bhrownish-gray fine sandy loam,
relatively high in organic content. Reaction, strongly to very strongly acid.

10 to 14 inches, dark brownish-gray to rusty-brown fine sandy loam to light
loam containing an appreciable quantity of organic material. Reaction,
strongly to very strongly acid.

14 to 30 inches, highly mottled gray, yellow, and rust-brown heavy loam to
clay loam that becomes more sandy and friable with depth. Reaction,
strongly to very strongly acid.

30 Inches +, mottled gray and yellow loose fine sand to sand. Reactlon,
strongly to very strongly acid. At a depth of 5 feet or more the sand may
become neutral In reaction.

Variations occur in the color and organic content of the surface soil
and upper subsoil, the texture of the subsoil, and the acidity of the
surface soil. Although there is a distinct difference in the acidity of
this soil and Granby fine sandy loam, these two soils occasionally occur
adjacent to each other, and some areas of this soil have a somewhat
less acid condition in the surface and subsoil layers. The boundary
between these soils may be arbitrarily drawn.

Use and management.—At one time most of Newton fine sandy loam
was under cultivation, but owing to the strong acidity and low fertility
a considerable proportion is idle, with the present vegetation on the
larger areas consisting largely of briers, broomsedge, cinquefoil, and
sheep sorrel. Corn, wheat, and timothy are the principal crops. Al-
falfa and clover are not adapted, because of the strong acidity of the
soil. Both timothy and re(ﬁop produce fair to goof yields. Some
soybeans and oats are grown, and rye is probably better adapted than
wheat.

Newton loam.—This is a dark-colored very poorly drained soil de-
veloped on strongly acid sands. A total of 1,152 acres is mapped on
nearly level to s%ightly depressional areas, principally in the basin
adjacent to Grapevine Creek. It is similar to Newton fine sandy loam
in profile characteristics, including number and arrangement of
layers, acidity, content of organic matter in the surface and upper
subsoil layers, and natural drainage conditions; but the texture of the
surface soil differs, and the subsoil is somewhat heavier textured and
contains a higher proportion of clay. The acidity is somewhat more
variable than in the fine sandy loam, with a few areas adjacent to the
Granby soils being medium acid.

A few included areas located northeast of Hamilton in sections 5
and 17 and south of New Carlisle have a gritty silt loam surface soil
and a heavier subsoil. Clods form more easily and more power is re-
quired for tillage operations. The heavier textures have stronger
acidity and consequently reduced adaptability to the growth of
legumes and grasses,

se and management.—Most areas of Newton loam have sufficient
artificial drainage for crop production, although a few areas need
more adequate drainage. Crops grown are about the same as those
on Newton fine sandy loam, but yields are slightly higher. The prin-
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cipal adverse conditions affecting crop growth are strongly to very
strongly acid reaction and the somewhat loose porous nature of the
profile.

Otis silt loam.—This soil has developed on heavy-textured moder-
ately calcareous Late Wisconsin glacial till containing a relatively
high proportion of black Devonian shale and a small proportion of
limestone fragments. It is the imperfectly drained member of the
soil catena that also includes the well-drained Galena and the very
{)oorly drained dark-colored Brookston series. It occurs on the up-
and areas on nearly level relief in association with the Galena, Hills-
dale, and Brookston soils. A total of 6,208 acres is mapped, the more
extensive areas in the regions lying southeast of North Liberty and
extending eastward to the vicinity of Lakeville. Surface runoff is
slow to moderate, and internal drainage slow; consequently, it is
necessary to drain this soil artificially, preferably with tile drains, for
the successful growth of most of the farm crops of the area. The
native v?etatlon consisted chiefly of maple, elm, ash, walnut, and
assoclated species. .

Following is a profile description in cultivated areas:

0 to 7 inches, brownish-gray to light brownish-gray friable medium-granular
silt loam, relatively low in organic content. Reaction, medium acid.

7 to 12 inches, light brownish-gray to mottled gray, yellow, and rust-brown
heavy silt loam, breaking into large granules or small subangular aggre-
gates. Reaction, medium acid.

12 to 86 inches, mottled gray, yellow, and rust-brown heavy silty clay loam
to siity clay, plastic when wet and hard when dry. The material breaks
into medium to large-sized blocky aggregates, plastic when wet and hard
when dry. This layer is somewhat impervious to moisture movement and
to plant roots. The content of small partly weathered shale fragments
is variable, as is the content of various-sized glacial gravel and boulders.
Reaction, medium acid.

86 to 54 Inches, mottled gray, yellow, and rust-brown slity clay loam con-
taining an appreciable quantity of partly weathered shale fragments.
The materlal is somewhat more friable than the above layer. Reaction,
medium acld in the upper part and slightly acid to neutral in the lower.

64 inches 4-, mottled gray and yellow silty clay loam to silty clay moderately

calcz:reous glacial till containing a relatively high proportion of shale frag-
ments,

Variations are in color, texture, and thickness of the various layers,
the content of organic matter in the surface layer, and the depth to
calcareous till. %here areas of Otis silt loam grade into Galena silt
loam, the depth to the mottled subsoil is greater than normal. The
surface soil 1s somewhat higher in organic content where areas of
this soil grade into Brookston soils.

Use and management.—Otis silt loam is closely associated with
Brookston silty clay loam and with Galena soils and usually forms
a part of the field unit with them. It receives more barnyard manure
and green-manure crops than the associated Brookston soils. Cro
rotations include corn, wheat or oats, soybeans, and hay crops, wit
an occasional crop of rye or other ﬁe{d crops and an occasional
vegetable crop.

rn usually receives from 50 to 150 pounds or more an acre of
commercial fertilizer, and some farmers plow under large quantities
of fertilizer before planting. Wheat usually follows corn or soy-
beans in the rotation and is fertilized with from 100 to 150 poung
760397—50——6
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or more an acre of commercial fertilizer. Little fertilizer is used
with oats. Rye occasionally takes the place of wheat or oats in the
rotation and is used either for grain or as a green-manure crop. Soy-
beans, grown both for hay and grain, fo]il;w either corn or small
grains. Soybeans yield 1 to 2 tons an acre.

Hay crops include a mixture of clover, timothy, alfalfa, and alsike,
or clover or alfalfa alone. Use of sufficient lime is necessary to cor-
rect the soil acidity for the successful growth of either clover or al-
falfa. Better stands and higher yields also are obtained when suffi-
cient commercial fertilizer is used, either directly with the seed or as
lzuige applications at the time of seeding of small grain crops.

ermanent bluegrass pasture is of medium to good quality, but the
livestock carrying capacity could be greatly improved by the use of
lime and commercial fertilizer, especially a fertilizer high in phos-
phate, and by reseeding with a mixture of grass and legume seed
where necessary.

Otis loam.—For the successful production of most crops, it is nec-
essary to drain this soil artificially, usually with tile drains, This soil
developed on moderately heavy textured moderately calcareous Late
Wisconsin ﬁlacml till that contains a relatively high proportion of
Devonian shale and a small proportion of limestone fragments. It
is the 1mperfect§' drained member of the soil catena that also includes
the well-drained Galena and the very poorly drained dark-colored
Brookston series. A total of 9,088 acres is mapped on nearly level
relief with slopes less than 3 percent. The larger areas occur south
of South Bend to the south county line in association with Brookston
and Galena soils. Native vegetation included a mixture of beech,
maple, ash, oak, elm, and associated species.

Following is a profile description in cultivated areas:

0 to 7 Inches, brownish-gray to light brownish-gray medium-granular loam,
relatively low in organic content. Reaction, medium acld.

7 to 12 inches, pale-yellow to mottled yellow, gray, and rust-brown heavy
gilt loam, breaking into medium to large granules. Reaction, medium acid.

12 to 80 inches, mottled gray, yellow, and rust-brown silty clay loam to clay
loam, breaking into medium subangular aggregates that are somewhat
plastic when wet and hard when dry. Reaction, medium acid.

30 to 54 inches, mottled gray, yellow, and rust-brown loam to silty clay
loam, somewhat more friable than the above layer. The material breaks
into subangular to ill-deflned blocky aggregates that are somewhat plastie
when moist and hard when dry. Molsture movement and plant roots are
restricted by the somewhat impervious nature of this layer. Reaction,
medium acid in the upper part and slightly acid to neutral in the lower.

54 inches -, mottled gray and yellow moderately heavy textured moderately
calecareous glacial till containing a relatively high proportion of shale
fragments and a small proportion of limestone fragments.

Variations are in color, texture, and thickness of the layers, the organic
content of the surface soil, and the depth to calcareous till. Where
this soil grades into Galena loam the surface soil contains less gray and
more brown, and the depth to the mottled material is somewhat greater
than normal. Where it grades into the Brookston soils the organic
content of the surface soil is somewhat higher and the color darker.
The depth to calcareous till varies from 40 to 60 inches or more.

Use and management.—Otis loam is cropped about the same as Otis
silt loam, but yields are shghtly lower. The rotation includes corn,
wheat or oats, soybeans, and hay crops, with some special field crops
and an occasional vegetable crop.
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Peat.—Areas of undecomposed brown to brownish-yellow plant
remains, totaling 384 acres, compose this soil. The surtface soil to a
depth of 3 to 8 inches usually consists of a dark-brown spongy fibrous
mass of roots grading into a brown to yellowish-brown mass of roots
and stems in various stages of decomposition. The acidity is generally
so high that the cost of improving the soil for general farming is pro-
hibitive. The larger areas occur principally in sections 1 and 35, War-
ren Township; section 6, Portage Township; and sections 15, 21, and
35, Lincoln Township. A vegetative cover of buttonbush and an oc-
casional tamarack tree around the margins, with a thick growth of
huckleberry, cinquefoil, ferns, and moss, generally is on the soil. A
few areas are cropped to corn and soybeans, but pasture is the principal
use, although it is of a poor quality and has a very low livestock carry-
Ing capacity.

Pinola silt loam.—This soil consists of an accumulation of moder-
ately dark-colored material over dark- to very dark-colored soils. A
total of 896 acres occurs in shallow to deep depressions and kettle holes
on the prairie areas of the county, principally associated with the Door
and Lydick soils. Natural drainage is variable, ranging from fair to
poor, although a few of the shallow depressions are moderately well
drained. Native vegetation consisted chiefly of marsh grass.

Following is a profile description in cultivated areas:

0 to 7 Inches, moderately dark-brown to dark brownish-gray friable silt
loam. Reaction, medium to slightly acld.
7 to 24 inches, dark-brown silt loam with thin layers of sand, loam, and
clay loam. Reaction, medium to slightly acid.
24 inches -, dark-gray to very dark-gray clay loam that represents the
former surface soil.
Variations are chiefly in color and thickness, which ranges from 10
to 40 inches or more, of the accumulated material. The material is
washed from surrounding areas of well-drained outwash-plain soils
of the prairies and prairie borders.

Use and management.—Pinola silt loam usually occurs in relatively
small individual areas and is cropped about the same as the associated
soils, especially those areas that are crossable with farm machinery.
It is probably better adapted to corn and soybeans than to small grains,
but since it is farmed in conjunction with the associated soils the crops
grgwn are similar to those on the Door, Lydick, and other associated
soils.

Quinn loam.—An aggregate area of 2,368 acres of this soil ismapped
on nearly level relief. %t has developed on outwash plains and terraces
underlain by noncalcareous to slightly calcareous stratified sand and
5ravel, composed largely of siliceous sand and shale. It is the poorly

rained member of the soil catena that also includes the well to exces-
sively drained Tracy, the moderately well drained Hanna, and the im-
perfectly drained Willvale series. Under natural drainage conditions,
or before artificial drainage was installed, the water table was at or
only slightly below the surface during much of the year. This soil is
relatively easy to drain artificially where outlets are available, because
of the loose porous nature of the underlying sand and gravel. Some
areas have had sufficient artificial drainage to permit cultivation, but
more adequate drainage is necessary on a large part for the more suc-
cessful growth of farm crops. The soil occurs throughout the outwash
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plains and southwest of South Bend with the larger areas occurring
northeast of North Liberty and in the broad basin occupied b{) Grape-
vine Creek. The native vegetation consisted chiefly of pin, white, and
black oaks, with minor quantities of associated species.

Following is a profile description in cultivated areas:

0 to 7 inches, gray to light-gray friable gritty loam containing a few light-
yellow blotches and mottlings. Organic content is low, and the surface
soil tends to puddle on drying. Reaction, strongly to very strongly acid.

7 to 12 inches, light-gray, faintly mottled with yellow, medium-granular gritty
heavy loam, A few small rounded glacial pebbles are present. Reactlon,
strongly to very strongly acid.

12 to 18 inches, light-gray, faintly mottled with yellow and rust brown, gritty
clay loam to silty clay loam. The material breaks into subangular to
angular medium-sized aggregates that are compact in place but easily
crushed when moist. Reaction, strongly to very strongly acid.

18 to 32 inches, mottled light-gray and yellow, with blotches and streaks of
rust brown, gritty clay loam to sandy clay loam containing numerous small
rounded pebbles. The material breaks into irregularly sized angular
pleces, plastic when wet and hard when dry. Reaction, strongly to very
strongly acid.

32 to 60 inches, mottled gray, yellow, and rust-brown sandy clay loam with
lenses or thin layers of silty clay and layers of fine sand. Reaction, strongly
to medium acid.

G0 to 90 inches, mottled gray, yellow, and rust-brown slightly coherent sand,
with lenses or relatively thin layers of gravel and an occasional thin layer
of clay loam. Reaction, medium to slightly acid.

90 inches -, mottled gray and yellow loose slightly calcareous sand and
gravel containing a high proportion of siliceous material and a small pro-
portion of limestone.

Variations are in color, texture, and thickness of the various layers and
the depth to and composition of the underlying sand and Eravel. In
numerous areas this material is noncalcareous to depths of 10 feet or
more.

Use and management.—Quinn loam is not used so extensively as the
associated Willvale and Hanna soils, and less than 50 percent of the
cleared land is under cultivation. A large proportion of the cleared
land is idle or in low-grade pasture. Crops grown include corn, soy-
beans, and hay crops, with a small acreage of wheat. Corn yields
are usually low, except in years of abnormally low moisture conditions.
Wheat is grown occasionally in the rotation, but owing to the high
water table in winter and early in spring there is danger of serious
injury from drowning out and heaving. Soybeans probably do as
well or better than other crops since they are planted usually after the
periods of high moisture conditions. Hay crops usually include a
mixture of re tolp and timothy with some red clover. Red clover or
alfalfa grown alone is attempted on some areas, but sufficient lime
applications are necessary to correct the soil acidity for their success-
ful growth.

Quinn silt loam.—This light-colored poorly drained soil developed
on glaciofluvial outwash plains and terraces underlain by noncalcar-
eous to slightly calcareous stratified sand and gravel. It occurs on
practically level relief, and under natural drainage conditions the
water table is at or near the surface for a considerable part of the year.
Where outlets are available, the soil is relatively easy to drain because
of its loose porous underlying material, and at present part of it has
had sufficient artificial drainage to permit cultivation. The profile
characteristics are similar to those of Quinn loam, especially in color
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and acidity, but the surface soil differs in texture, and the subsoil to
a depth of 40 inches or more is heavier textured and contains a higher
proportion of clay. This soil is cultivated to about the same crops
as Quinn loam, with similar yields. The surface soil tends to bake and
puddle to a slightly greater degree than does the surface soil of Quinn
loam, and the addition of all available organic matter is necessary to
correct this condition.

Tracy fine sandy loam.—Scattered areas of this soil occur through-
out the valleys of the St. Joseph and Kankakee Rivers, with the most
extensive areas in the vicinity of Granger. It has developed on strati-
fied sand and gravel of the glaciofluvial outwash plains and terraces,
and the material is relatively high in shale and quartz sand but rela-
tively low in limestone. The relief is nearly level to very gently undu-
lating, with few areas having a slope greater than 3 percent. Very
little rainfall runs off this soil; most of it is removed internally. The
somewhat open and porous nature of the surface soil and underlying
material allows free moisture movement downward. A total of 10,240
acres ismapped. The native vegetation consisted of deciduous forest,
including principally oaks and hickory, with smaller quantities of
associated species.

Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown fine sandy loam, low
in organic content. Reaction, strongly to very strongly acid.

7 to 12 inches, yellowish-trown to brownish-yellow fine sandy loam to light
loam. Reaction, strongly to very strongly acid.

12 to 20 inches, yellowish-brown to weak reddish-brown loam to light clay
loam, slightly plastic when wet and somewhat hard when dry. Moisture
and plant roots penetrate this material with ease.

20 to 36 Inches, weak reddish-brown to yellowish-brown slightly waxy and
sandy clay loam, breaking into irregularly sized and shaped pleces; some-
what plastic when wet and hard when dry. Reaction, strongly to very
strongly acid.

36 to 70 inches, brownish-yellow to weak grayish-brown light clay loam to
heavy loam containing a variable quantity of rounded gravel and a few
larger rounded stones. Content of clay and finer-textured material de-
creases with depth. Reaction, strongly to very strongly acid in the upper
part and slightly acid to neutral in the lower.

70 inches +, gray and light-yellow slightly calcareous stratified gravel and
sand containing a high proportion of shale and siliceous material, with a
small proportion of limestone.

Variations are in the color, texture, and thickness of the layers,
the content of organic matter in the surface soil, and the depth to and
composition of the underlying sand and gravel.

Use and management.—Approximately 90 percent of Tracy fine
sandy loam has been cleared and brought under cultivation.  The
principal crops are corn, wheat, soybeans, and hay crops including a
mixture of timothy, redtop, and clover.

Corn usually follows hay crops in the rotation, although it occa-
sionally follows wheat or soybeans. Most of the manure available is
applied to the land to be plowed for corn, and the use of commercial
fertilizer is increasing, with applications of 50 to 125 pounds or more
anacre, The best corn yields are obtained during seasons of favorable
moisture conditions and under better management practices.

Wheat usually follows corn or soybeans, and it is a common practice
to use 125 to 200 pounds an acre of commercial fertilizer, usually
2-12-6. Owing to the droughty condition that usually exists late in
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summer, wheat is probably better adapted than oats to this soil. Rye
occasionally takes the place of wheat in the rotation and is grown
both for grain and for a green-manure crop, but very little fertilizer
is used. goybeans follow corn or small grains.

Hay crops on the unlimed areas usually consist of a mixture of
timothy and redtop. Lime applications of 2 to 3 tons an acre are
necessary to correct the soil acigxty for the successful growth of clover.
Clover is occasionally grown as a part of the hay mixture or grown
alone but is frequent¥y killed by drought. Because of the somewhat
droughty conditions it is difficult to establish good permanent pasture
on this soil, especially during summer months.

Tracy fine sandy loam, sloping phase.—This phase occurs on
slopes of 3 to about 12 percent, with dominant slopes of 5 to about 7 per-
cent. A total of 1,792 acres is map{)ed in association with the normal
phase of the type, usually on the sloping areas adjacent to the kettle
holes or depressions in the outwash plains. The more extensive areas
are north of Lydick and south of New Carlisle. The profile character-
istics are essentially the same as those of the normal phase, except that
the surface layer is usually thinner and the organic content somewhat
lower. Where the lighter areas occasionally border Hillsdale fine
sandy loam they are similar to it in profile characteristics.

Use and management—A large part of Tracy fine sandy loam,
sloping phase, is under cultivation to corn, wheat, soybeans, and hay
crops. Crop yields are somewhat lower than on the normal phase, and
this soil is not used so extensively as the nearly level areas. Some
areas are either idle or in permanent pasture.

Tracy fine sandy loam, eroded sloping phase.—Accelerated ero-
sion has removed 25 to 75 percent or more of the surface soil of this
phase. It occurs more extensively adjacent to drainageways in the
northeastern part of the county, with numerous small areas occurring
throughout the outwash plains in association with the normal phase
of the type. A total of 1,728 acres is mapped on slopes of 3 to about
12 percent.

Use and management.—A large part of Tracy fine sandy loam,
eroded sloping phase, is cultivated, but it is less intensively used for
orain crops, with the higher proportion in hay crops and pasture.
The eroded condition and the more droughty and poor moisture rela-
tions make this phase less favorable than the nearly level normal
phase for crops; therefore, crop yields are materially lower.

Tracy fine sandy loam, steep phase.—This phase occurs on slopes
of 12 to 25 percent or more in relatively narrow areas adjacent to the
deeper kettle holes and lakes northwest of South Bend and south
of New Carlisle. Most of the 320 acres mapped is in forest or perma-
nent pasture. The soil is better adapted to forest or crops that furnish
adequate protection from accelerated erosion. Under present economic
conditions it is not adapted to cultivated crops.

Tracy loam.—This well to somewhat excessively drained soil has
developed on noncalcareous to slightly calcareous stratified sand
and gravel of the glaciofluvial outwash plains and terraces. The
relief is nearly level, with slopes rarely exceeding 3 percent. Very
little of the rainfall is removed externally, as the somewhat porous
nature of the profile, especially the underlying loose sand and gravel,
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permits a somewhat rapid downward moisture movement. A total of
3,200 acres is mapped in widely scattered areas throughout the out-
wash plains but principally in the northern part of the county. The
largest individual area lies west of South Bend. Native vegetation
consisted of a mixture of deciduous trees, including oaks, hickory,
maple, and associated species. .

ollowing is a profile description in cultivated areas:

0 to 7 inches, light grayish-brown to light yellowish-brown friable gritty
loam, relatively low in organic content. Reaction, medium to strongly
acid.

7 tocl2 inches, light yellowish-brown to brownish-yellow loam to heavy loam.
Reaction, medium to strongly acid.

12 to 20 inches, yellowish-brown to brownish-yellow light clay loam, break-
ing into irregularly sized and shaped particles containing some rounded
gravel. Reaction, medium to strongly acid.

20 to 30 inches, weak reddish-brown to yellowish-brown clay loam, breaking
into irregularly sized and shaped pieces; somewhat plastic when wet and
hard when dry. Reaction, medium to strongly acid.

30 to 70 inches, yellowish-brown to brownish-yellow light clay loam that
gradually changes to slightly coherent gravel and sand. The upper part
of the layer is somewhat plastic when wet but becomes increasingly fri-
able with depth. Reaction, medium to strongly acid in the upper part
and slightly acid in the lower,

70 inches +, gray and light-yellow slightly calcareous stratified gravel and
sand containing a high proportion of siliceous material and shale frag-
ments.

Variations are in texture, color, and thickness of the layers, the depth
to loose sand and gravel, and the composition of the slightly calcare-
ous material. The content of limestone in the underlying gravel and
sand is somewhat higher than normal in a few areas, and consequently
a somewhat more waxy and decidedly weak reddish-brown lower sub-
soil develops. A few areas bordering the Lydick soils have a slightly
darker-colored surface soil containing a higﬁer proportion of organic
matter than normal.

Use and management—Most of Tracy loam is under cultivation,
with corn and wheat the principal crops. Timothy and redtop are
occasionally seeded in the wheat as a meadow crop on the unlimed
areas. Where lime has been applied to the soil, red clover usually
forms a part of the hay mixture, although it is frequently killed by
drought. Corn follows hay crops or wheat in the rotation. The
greater part of the wheat acreage is fertilized with 100 to 150 pounds
or more an acre of commercial fertilizer. Lime applications of 2 to 3
tons are necessary for the successful growth of clover. Very little
alfalfa is grown, although it is probable that with sufficient liming
this crop could be grown.

Tracy loam, sloping phase.—This phase occurs on 3 to 12 percent
slopes, with dominant slopes between 5 and 8 percent. It is most ex-
tensively developed on the highly pitted outwash plain north of Ly-
dick, where kettle holes or small ‘depressions are numerous and a few
lakes occur. A total of 1,920 acres is mapped. The soil is suscep-
tible to accelerated erosion, especially on the steeper slopes, and there-
fore some variation in the depth of surface soil results. A few slop-
in%areus associated with Tracy silt loam have been included.

robably a higher proportion of this phase than of the nearly level
normal phase of the type is used for small grains, hay, and pasture.



88 SOIL SURVEY SERIES 19038, NO. 27

Moisture relations are not so good as on the normal phase, and crop
yields are somewhat lower. The steeper areas are probably better
suited to pasture than to cultivated crops.

Tracy loam, eroded sloping phase.—Accelerated erosion has re-
moved 25 to 50 percent of the surface soil, and the subsoil is ex?osed on
several small areas. A total of 832 acres is mapped, principally in the
outwash plain north of Lydick. The slopes are 3 to 12 percent, but
predominantly 5 to 8 percent. Profile characteristics are similar to
those of the normal phase of the type, except the surface soil is grayish-
brown to yellowish-brown heavy loam that is low in organic content.

Most of this phase is cultivated to corn, wheat, and hay crops, with
crop yields averaging somewhat less than on the normal phase. The
moisture-holding capacity and tilth conditions are poorer than on the
uneroded soil ; hence, crops are more affected by droughty conditions,

Tracy loam, severely eroded sloping phase.—An aggregate area
of 256 acres of this phase is mapped, principally north of Lydick, on
3 to 12 percent slopes. Half of the surface soil or all the surface soil
and part of the subsoil have been removed by accelerated erosion.
Consequently a large part of the organic matter and plant nutrients
has been removed, and tilth conditions are extremely poor. A few

ullies occur in numerous areas. Those areas associated with Tracy
ne sandy loam have more friable surface soil and subsoil.

Crops are more susceptible to injury from drought than on the
uneroded areas. Corn, wheat, and hay crops are grown, but yields are
extremely low. Corn is affected by the eroded condition and the
droughty nature of this phase to a greater extent than are other crops.
The soil is probably better suited to pasture, with the more severely
eroded and steeper slopes probably better suited to forest.

Tracy loam, steep phase.—This phase occupies a total of 640 acres
on slopes of 12 to 25 percent or more. The soil is mapped on the rela-
tively narrow areas bordering drainageways and deeper kettle holes,
principally north of Lydick.

The greater part of this phase is in forest or permanent bluegrass
pasture, the use to which it is probably best suited. It has not been
under cultivation, and therefore any appreciable accelerated erosion
has been (frevented. Under cultivation it is highly susceptible to
accelerated erosion.

Tracy loam, eroded steep phase.—This phase occurs on slopes of
12 to 25 percent or more, and 25 to 50 percent of the surface soil has
been removed bfv accelerated erosion. Areas occur on the outwash
plains, §)rincipa ly north of Lydick, in association with the normal
phase of the tyf)e and, in a few instances, with Tracy and Lydick silt
loams. A total of 1,088 acres is mapped.

Use and management.—The principal crops grown on Tracy loam,
eroded steep phase, include small grains and hay crops, with several
areas of permanent bluegrass pasture. Numerous small areas adjacent
to depressional areas of the outwash plains are farmed in connection
with the nearly level normal phase, but crop yields are materially
lower. A considerable gurt is idle at present, largely because of the
low crop yields obtained. The soil is probably better suited to per-
manent pasture or forest than to cultivated crops.
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Tracy loam, severely eroded steep phase.—Accelerated erosion
has removed 50 percent or more of the surface soil or all the surface soil
and part of the subsoil. A total of 1,408 acres is mapped on slopes of
12 to 25 percent or more, principally north of Lydick, occurring adja-
cent to drainageways or to the deeper depressional areas within the
outwash plain.

Erosion has greatly reduced tilth conditions, and fertility and crop
yields are extremely low. This phase is probably better suited to
permanent pasture or forest, and erosion control practices must be
maintained to assist in the prevention of further serious damage.

Tracy loamy fine sand.—This excessively drained soil has devel-
oped on glaciofluvial outwash plains and terraces underlain by non-
calcareous to slightly calcareous sand composed chiefly of siliceous
sand and shale. It occurs on nearly level relief, with slopes less than
3 percent. Most of the rainfall is removed internally as the open
porous nature of the surface and subsoil material allows rapid down-
ward movement of moisture. A total of 13,824 acres is mapped,
principally northeast and southwest of South Bend and in the south-
western part of the county. Native vegetation consisted chiefly of
oaks and hickory.

The profile characteristics are similar to those of Tracy fine sandy
loam, except that the texture of the surface soil differs and the sub-
soil to a depth of 30 to 40 inches is considerably lighter textured and
contains less clay. In local areas the subsoil varies from clay loam to
slifhtly coherent clayey sand.

n the vicinity of the county infirmary several included areas of
this soil have reddish-brown surface soils and reddish-yellow to brown
clay loam subsoils. The underlying material consists of incoherent
fine sand. Several areas in the vicinity of Walkerton, South Bend,
and eastward in the St. Joseph River valley have reddish-brown sub-
soils and are underlain at 4 to 6 feet with gray limy gravel.

Use and management.—The light texture of the surface soil, sub-
soil, and underlying material of Tracy loamy fine sand results in a
rapid downward movement of moisture and a droughty condition for
most of the crops grown. This soil is better adapted to rye, wheat,
soybeans, and alfalfa than to corn and oats, although a considerable
acreage of corn is grown. Crop yields are considerably below those
obtained on Tracy fine sandy loam. Sufficient lime applications to
neutralize the soil acidity are necessary for the success?ul growth of
alfalfa. The soil is subject to accelerated wind erosion, and small
crops are occasionally damaged by the blowing sand.

Tracy loamy fine sand, sloping phase.—This phase occurs on slopes
of 3 to 12 percent. In profile characteristics it is similar to the normal
phase of the type, except that the surface layer is usually lower in
organic content and somewhat thinner. Internal drainage is very
rapid, and the soil is somewhat more droughty than the nearly level
normal phase.

This phase is not so intensively cultivated as is the normal phase,
and crop yields are lower. It is probably better adapted to aﬁalf&,
small grains, or forest than to clean-cultivated crops, and at present
much of it is idle or in forest.
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Tracy loamy fine sand, eroded sloping phase.—From 25 to 75
percent or more of the surface soil of this phase has been removed
by accelerated wind erosion. An occasional blow-out occurs where
the wind has scooped out the surface soil and subsoil to a depth of 2
feet or more. Slopes are about 3 to 12 percent.

This phase is not well adapted to cultivated crops, except possibly
alfalfa or rye. The organic content is extremely low, and the soil
is very droughty.

Tracy loamy fine sand, steep phase.—An aggregate area of 256
acres of this soil is mapped on slopes of 12 to 25 percent or more. It
often occupies the leeward side of the dunelike areas and is along the
slopes of the outwash plains. In profile characteristics it is similar
to the normal phase of the type, but owing to the steep sloping condi-
tion, it is probably more susceptible to wind erosion, and moisture
relations are less favorable. Most of this phase is in forest, with only
an occasional small area in pasture or under cultivation.

Tracy loamy fine sand, eroded steep phase.—Accelerated wind
erosion has removed 25 to 75 percent or more of the surface soil of this
phase. Numerous pockets, or blow-outs, occur where the wind has
scooped out the surface and subsoil material to a depth of 2 to 3 feet
or more. These blow-outs vary considerably in size and shape and
are occasionally 50 feet or more in diameter. Slopes of this phase
are 12 to 25 percent or more.

Practically all this phase has been cleared, but only a few small areas
are under cultivation. It is better adapted to forest than to cultivated
crops, although ?e and alfalfa—especially alfalfa—probably would
produce fair yields after sufficient lime has been applied to neutralize
the soil acidity.

Tracy loamy sand.—This excessively drained soil has developed
on stratified sand and gravel of the glaciofluvial outwash plains and
terraces, The material consists chiefly of siliceous sand andp Devonian
shale, with a very small percentage of limestone in some areas. It
occurs on nearly level relief, mostly on slopes of less than 3 percent.
A total of 26,624 acres is mapped in broad areas throughout the out-
wash plains, with the larger areas occurring in the vicinity of South
Bend and northeastward. Very little of the rainfall is removed ex-
ternally; most of it is removed internally, as the surface soil, subsoil,
and the underlying material allow rapid downward movement of
moisture. Native vegetation consisted principally of black and white
oaks, with some hickory and other associated species.

Following is a profile description in cultivated areas:

0 to 7 Inches, grayish-brown to light yellowish-brown feebly coherent loamy
sand to loamy fine sand, extremely low in organic content. Reaction,
strongly to very strongly acid.

7 to 80 inches, brownish-yellow slightly coherent loamy sand to loamy fine
sand containing an occasional pocket or lens of sandy clay loam and an
oc(l:gslonal lens of fine gravel or coarse sand. Reaction, strongly to medium
acid.

30 to 85 inches 4, pale-yellow to light brownish-yellow loose sand, with
an occasional pocket or lens of sandy loam, coarse sand, gravel, and shale.
The material is variable in composition but is usually high in siliceous
material and shale fragments. Reaction, usually medium acid.
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Variations are in the color of the various layers and in the reaction
of the material below depths of 6 to 8 feet. 'The underlying material
below these depths occasionally contains a small percentage of lime
or is neutral to slightly calcareous,

Use and management.—Approximately 85 percent of Tracy loamy
sand has been cleared and cultivated. At the present time, however,
about one-third of the cleared area is idle and about two-thirds is cul-
tivated. The principal crops include corn, soybeans, wheat or rye,
and hay crops. Corn is not well adapted, and the yields are usually
very low, owing to the droughty condition and poor moisture relations.
The soil is better adapted to wheat or rye than to other small grains.
Soybeans are grown both for hay and grain, with hay yielding % to 1%
tons an acre. Sufficient lime applications are necessary to correct the
soil acidity for the successful growth of alfalfa, sweetclover, and red
clover. Alfalfa and sweetclover are more extensively grown for hay
and pasture than are other legumes and grasses. Potatoes possibly
would produce good returns and probably should be grown in place of
corn in the rotation, following the alfalfa crop.

This soil is not well adapted to permanent bluegrass pasture, as it is
difficult to maintain stands and to prevent the grass from “burning
out” during the dry summer periods. The carrying capacity is usually
low. Most crops are injure(f by wind erosion—the blowing and shift-
ing of the sandy surface material by the wind.

Tracy loamy sand, sloping phase.—A total of 4,416 acres of this
Ehase is mapped, principally adjacent to the depressions, or kettle

oles, and the drainageways; but some also occur on the slopes of the
dunelike areas, which are the result of wind action. The slopes are
3 to 12 percent or more, but dominantly 5 to 8 percent.

This phase is less intensively used for cultivated crops than the
nei?rl)l' level normal phase of the type, and the crop yields are some-
what lower.

Tracy loamy sand, eroded sloping phase.—This phase occurs on
slopes of 3 to 12 percent, and 25 to 75 percent or more of the surface
soil has been removed by accelerated wind erosion. A total of 768
acres is mapped, principally in association with the normal and slop-
ing phases of the type, on the low dunelike areas or knolls.

%‘he organic content of the present surface soil is extremely low, as
are crop yields. The soil is not used as extensively as the nearly level
normal phase, and several areas are idle. It is not well suited to the
production of cultivated crops, especially corn, and is probably better
suited to rye and alfalfa after sufficient lime has been applied to
neutralize the soil acidity. The steeper sloping areas are probably
best suited to forest.

Tracy silt loam.—This well-drained soil is developed on outwash
Blains and terraces on stratified gravel and sand containing much

evonian shale and little limestone. To a depth of 5 to 7 feet or more
it has been leached of lime and other carbonates. A total of 192 acres
is mapped on nearly level to gently undulating relief, in small in-
dividual areas in the vicinity of Deer Lake and southward. The
profile characteristics are similar to those of Tracy loam, but the sur-
face texture differs and the subsoil is heavier textured and contains
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more clay. Moisture relations are better than on the lighter textured
Tracy soils, and the general farm crops and a systematic rotation are
better adapted.

Use and management.—Crop rotations on Tracy silt loam include
corn, wheat, hay, and soybeans, with an occasional crop of rye. It
is common practice to use 100 to 150 pounds or more an acre of com-
mercial fertilizer under wheat, and most farmers apply 60 to 125
pounds or more an acre under corn. In the surface soil and subsoil
this soil is extremely acid, and sufficient lime applications are neces-
sary to correct the acidity for the more successful growth of clover
and alfalfa. The hay crops grown at present include a mixture of
clover, timothy, and redtop, or of timothy and redtop. The best soy-
bean yields are obtained under good management practices, which
include sufficient lime applications.

Walkerton loam.—This soil developed on thin deposits (4 to 6 feet
thick) of outwash silts and sands (Willvalelike material) over un-
assorted glacial till (Otislike material). Tt is the imperfecty drained
member of the soil catena that also includes the well-drained Argos
and the dark-colored very poorly drained Lapaz series. Areas occur
on nearly level relief in association with the Argos and Lapaz soils
and also the Otis and Crosby soils of the uplands. The larger areas
occur in the vicinity of Lakeville. The native vegetation consisted
chiefly of oak, elm, ash, maple, and beech.

Following 1s a profile description in cultivated areas:

0 to 7 inches, brownish-gray to light brownish-gray ftriable gritty loam,
relatively low in organic content. Reaction, strongly to very strongly acid.

7 to 10 inches, brownish-gray heavy loam to silt loam composed of medium
to large granules containing an occaslonal small rounded gravel. Re-
action, strongly acid.

10 to 18 inches, mottled gray, yellow, and rust-brown clay loam to silty clay
loam that breaks into medium-sized subangular aggregates. Reaction,
strongly acld.

18 to 40 inches, mottled gray, yellow, and rust-brown compact clay loam
to silty clay loam containing an appreciable quantity of small rounded
gravel and an occasional larger stone. Somewhat more compact material
than the above layer that breaks into subangular to angular medinm-
sized aggregates. Reaction, strongly to very strongly acid.

40 to 50 inches, mottled yellow and gray slightly coherent sandy loam to
sand, with thin lenses or layers of clay loam. Reaction, medium acid.

50 inches +, gray and yellow unassorted glacial till. Reaction, medium acid
in the upper part and calcareous below a depth of 60 inches or more.

Variations are in color, texture, and thickness of the layers and the
depth to unassorted glacial till. Where areas of this soil grade into
the Crosby and Otis soils, the deposits of silts and sands are somewhat
thinner than normal. )

Included with Walkerton loam are about 100 acres of soil, much
of it occurring north of Lakeville, which has an ashy-gray surface
soil and a rust-brown, gray, and yellow mottled subsoil. The texture
ranges from silt loam fo fine sandy loam, and natural drainage con-
ditions are very poor. In other respects it is similar to Walkerton
loam.

Use and management.—The greater part of Walkerton loam is un-
der cultivation to corn, wheat, and hay crops, with some soybeans and
other field crops. Artificial &ramage is necessary on most areas for
the production of farm crops. Most of the areas have been sufficiently
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drained, although a few acres need more adequate drainage. Crop
yields are somewhat lower than on Otis loam in years of abnormally
low moisture conditions but are about equal to or slightly higher
than on Otis loam in years of abnormally high moisture conditions.
Corn and wheat usuaﬁ’ receive 100 to 150 pounds an acre of com-
mercial fertilizer. Sufficient lime is necessary to correct the soil
acidity for the successful growth of clover and alfalfa, and soybean
yields also are increased by the use of lime.

Walkerton fine sandy loam.—An imperfectly drained soil devel-
oped on thin deposits §4 to 6 feet or more thick) of stratified sand and
silt over unassorted glacial till. It is similar to Walkerton loam in
profile characteristics, but both the surface soil and subsoil are lighter
textured. Areas occur in association with Walkerton loam, Lapaz
and Argos soils, and occasionally the soil grades into areas of Otis
soils,

This soil is cultivated to practically the same crops as Walkerton
loam, but the somewhat lower crop yiefds are due to the lighter texture
of the surface soil and subsoil and to the less favorable moisture
conditions.

Wallkill silt loam.—A light-colored mineral material has washed
from surrounding slopes of upland and terrace soils over areas of
muck to form this soil. A total of 192 acres occurs on level to depres-
sional areas, usnally as a border between areas of muck and areas of
well-drained upland soils. Drainage is poor to very poor.

Following is a profile description in cultivated areas:

0 to 7 inches, light brownish-gray to light grayish-brown friable silt loam,
variable in organic content but usually relatively low. Reaction, medium
acid to neutral.

7 to 24 inches, brownish-gray to yellowish-brown friable silt loam with thin
layers of sandy material and silty clay loam. It Is usually possible to
distingulsh thin depositional layers of contrasting texture in this horizon.
Reaction, medium acld to neutral.

24 inches -, nearly black to black granular muck.

Variations are in color, texture, and organic content of the accumulated
material and the depth to black muck.

Use and management—As Wallkill silt loam occurs in relatively
small scattered areas, it is usually cultivated about the same as the
dominant soils with which it comprises a field unit. Where drainage
is adequate, the soil is well adapted to corn and soybeans, and ielcgis
are relativez]y high. The best corn yields are obtained when sufficient
commercial fertilizer is used. Small grains are not well adapted,
because of injury from drowning out and lodging of the grain. A
considerable part of this soil has not been drained sufficiently for crops
and has remained in forest.

Warsaw loam.—This dark-colored well-drained to somewhat ex-
cessively drained soil developed on highly calcareous stratified gravel
and sand. Tt is the Prairie analog of the Fox soils and has developed
under a tall-grass prairie vegetation. A total of 320 acres is mapped,
principally on the Sumption Prairie southwest of South Bend. The
relief is nearly level, and there is very little runoff, with somewhat
excessive internal drainage. The downward movement of moisture
is rapid enough to make this soil somewhat droughty for farm crops.
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Following is a profile description in cultivated areas:

0 to 7 inches, dark grayish-brown friable granular loam, relatively high in
organic content, Reaction, slightly to medium acid.

7 to 12 inches, moderately dark-brown heavy loam to gritty silt loam con-
taining some small rounded gravel. Reaction, slightly to medium acid.

12 to 20 inches, light yellowish-brown to light-brown heavy loam to light
clay loam, slightly plastic when wet and hard when dry. Reaction, medium
to slightly acid.

20 to 32 inches, weak reddish-brown to light-brown waxy gravelly clay loam,
breaking into irregularly sized angular pieces that are hard when dry.
Reaction, slightly acid.

82 to 38 inches, dark grayish-brown waxy and gravelly clay loam that breaks
into hl'regularly sized and shaped pieces. Reaction, slightly acid to
neutral.

38 1n%hes +, gray and light-yellow highly calcareous stratified gravel and
sand.

The principal variations are in color and organic content of the sur-
face soil and upger subsoil, the thickness and texture of the various
layers, and the depth to the underlying gravel and sand. In a few
areas the underlying gravel and sand contain a relatively high pro-
portion of shale fragments and thus resemble the Door series 1n kind
of parent material.

3¢ and management.—Practically all of Warsaw loam is cultivated

to the general farm crops—corn, wheat, and hay, principally alfalfa
and clover. This soil is somewhat droughty for corn, and yields are
materially reduced when droughts occur in summer or earﬁl in fall.
Tt is better adapted to wheat than to oats, as the moisture conditions
are usually more favorable in spring and early in summer than late
in summer., Wheat usually receives 100 to 150 pounds or more of
commercial fertilizer an acre. Soybeans are increasing in importance
in the rotation and are grown both for hay and for grain. Soybean
hay yields average 1 to 2 tons an acre.

'{‘he organic content of the surface soil and upper subsoil is usually
sufficient to maintain good tilth and to supply a large part of the
nitrogen needed for growing most of the crops, but the somewhat
unfavorable moisture conditions are usually the factor limiting crop

yields.

Warsaw sandy loam.—This somewhat excessively drained soil has
developed under a tall-grass prairie vegetation on highly calcareous
stratified gravel and sand oF the glaciofluvial outwash plains and
terraces. A total of 320 acres is mapped, chiefly northwest of Osceola.
The relief is nearly level, with few areas having a slope of more than
3 percent; erosion therefore is not a problem in farm management.
Very little rainfall is removed by surface drainage, the greater part
being removed internally. In profile characteristics this soil is similar
to V&arsaw loam, but the surface soil and subsoil are lighter textured.

Use and manvtégemnt.—The light texture of the surface soil and
subsoil makes Warsaw sandy loam somewhat less desirable for the
common farm crops than Warsaw loam. It is not well adapted to
corn, and yields are considerably less than on the loam type, but it is
better adapted to wheat and alfalfa than to other field crops. In
other parts of the State and in Michigan this soil is used extensively
for vegetables, but in this area it is used only to a limited extent.

Washtenaw silt loam.—Light-colored mineral wash from the sur-
rounding Miami, Galena, Hillsdale, other soils of the uplands, and
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Tracy soils of the outwash plaius accumulates over dark-colored
Brookston, Clyde, and other dark-colored soils to form this soil. It
occupies shallow to deep depressions, principally in the upland areas,
but to a lesser extent on the outwash plain areas. Natural drainage
conditions range from fair to very poor, and under natural conditions
water will stand on many of the areas for a few hours to a few days
after heavy rains; thus artificial drainage is necessary for cropping.
In some areas situated in deep kettle holes surrounded by relatively
high knolls drainage is impractical. A total of 3,328 acres is mapped
in relatively small individual areas. Native vegetation consisted of
marsh grasses and water-loving trees.

Following is a profile description in cultivated areas:

0 to 7 inches, grayish-brown to light yellowish-brown friable granular silt
loam, variable in organic content. Reaction, slightly acid to neutral.

7 to 20 inches, brownish-yellow to pale-yellow friable silt loam to silty clay
loam that breaks into medium-sized granules. Thin plates representing
depositional layers are usually distinguishable, The lower part of this
layer occasionally is slightly mottled gray and yellow. Reaction, slightly
acid to neutral,

20 inches +, dark-gray to dark brownish-gray silt loam to silty clay loam.
This represents the former surface soil of Brookston, Clyde, and other dark-
colored soils of the depressions.

The chief variations are in color and organic content of the surface
soil, the thickness of the silty accumulated material, and the color of
the underlying material.

Use and management—Washtenaw silt loam is used for general
farm crops after sufficient artificial drainage has been installed. Var-
iations in crop yields are due to the differences in degree of drainage
and the susceptibility to the accumulation of water on the surface,
which is usually governed by the position of the soil area in relation
to surrounding soils. Where drainage is sufficient, crop yields are
about equal to those on Brookston loam. This soil is better adapted
to corn and soybeans than to small grains, as danger of drowning out
and heaving of the small grains, especially fall-sown ones, exists.
Much of this soil is in permanent bluegrass pasture, and small areas
are in forest. Where the soil occupies deep kettle hole positions, forest
is probably the best use, owing to the cost of establishing adequate
artificial drainage.

Willvale loam.—This soil has developed on glaciofluvial outwash
plains and terraces underlain with slightly calcareous stratified sand
and gravel composed chiefly of siliceous sand and shale material. It
is the imperfectly drained member of the soil catena that also includes
the well to excessively drained Tracy, the moderately well drained
Hanna, and the poorly drained Quinn series. The larger ones occur
in the northwestern and west-central parts of the county in associa-
tion with the members of the catena.” The nearly level relief limits
surface runoff, and most of the rainfall is removed internally. Arti-
ficial drainage is needed on most areas so as to permit successful crop-
ping. This has been effected largely by the establishment of large
open ditches that have lowered the general water table of the area.

e loose nature of the underlying sand and gravel allows relatively
free water movement, and it is only necessary to maintain open ditches
at infrequent intervals to have sufficient drainage. The native vegeta-
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tion consisted chiefly of white and pin oaks, with smaller quantities
of associated species.
Following is a profile description in cultivated areas:

0 to 7 inches, brownish-gray to light brownish-gray friable gritty loam that
is somewhat lighter colored when dry. Organic-matter content is low, and
tilth conditions are usually good. Reaction, strongly acid.

7 to 10 inches, brownish-gray heavy loam, Reaction, strongly acid.

10 to 20 inches, mottled gray, yellow, and rust-brown clay loam to silty
clay loam, plastic when wet and hard when dry. The material breaks
into irregularly sized and shaped pleces that crush rather easily when
moist., Reaction, strongly acid.

20 to 40 inches, mottled gray, yellow, and rust-brown slightly plastic clay
loacxln to sandy clay that breaks into irregular lumps. Reaction, strongly
acid.

40 to 80 Inches, mottled gray, yellow, and rust-brown stratified sand and
loamy sand, with an occasional thin layer or lens of clay loam and gravel.
Reaction, strongly acid in the upper part and medium to slightly acid
in the lower.

80 inches -4, mottled gray and yellow, with streaks and blotches of rust
brown, stratified slightly calcareous sand and gravel. The material
contains a relatively high proportion of siliceous sand and shale frag-
ments and a small proportion of limestone.

Variations are in color, thickness, and texture of the layers and the
depth to and composition of the underlying sand and gravel. The
depth to mottling varies from 7 to 12 inches. The underlying sand
and gravel is noncalcareous to a depth of 10 feet or more in some areas.

Use and management.—Management practices and crop rotations
on Willvale loam are about the same as on Hanna loam, although it is
somewhat less intensively cropped. Corn, wheat, and soybeans are

rown, with a somewhat smaller proportion of hay crops than on the
anna soils except where field units consist of the two soils.

Corn usually follows soybeans or hay crops in the rotation, with
the highest yields obtained under better management practices and
favorable weather conditions. Wheat usually follows corn or soy-
beans, and generally 100 to 200 pounds an acre of commercial fertilizer
is used. Soybeans are increasing in importance in the rotation, and
yields obtained are probably increased by the application of lime.
It is necessary to apply sufficient lime to neutralize the soil acidity
for the successful growth of clover and alfalfa. A mixture of tim-
othy, redtop, and clover is more extensively grown than either clover
or alfalfa alone.

Willvale fine sandy loam.—An ag%regate area of 2,240 acres of
this soil has developed on glaciofluvial outwash plains and terraces
underlain by slightly calcareous stratified sand and gravel. The
larger areas occur in the northeastern and west-central parts of the
county. The nearly level relief and natural imperfect drainage are
such as to require artificial drainage for the successful growth of
most farm crops. Most areas have had sufficient artificial drainage
although a few are in need of more adequate drainage. Areas o
this so1l are relatively easy to drain because of the loose porous nature
of the underlying sand and gravel.

In profile characteristics the soil is similar to Willvale loam, but
the texture of the surface soil differs, and the subsoil is somewhat
lighter textured and contains a higher proportion of sand.

Use and management.—Nearly all of Willvale fine sandy loam is
under cultivation to corn, wheat, soybeans, and hay crops, but crop
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yields are somewhat lower than on Willvale loam. All available
organic matter should be plowed under, sufficient lime should be ap-
plied to neutralize the soil acidity, and sufficient commercial fertilizer
Sﬁfuld 1be used in order to maintain and increase the productivity of
this soil.

Willvale loamy fine sand.—A total of 2,048 acres of this soil is
mapped in association with Hanna loamy fine sand and Newton and
Maumee soils, chiefly north of Mishawaka. The parent material, re-
lief, drainage, and profile characteristics are similar to Willvale loam,
but the layers are lighter textured throughout. The surface soil is
loose loamy fine sand, extremely low in organic content, and the sub-
soil is slightly coherent fine sand to sandy clay loam. Below a depth
of 30 inches is loose stratified sand, with some gravel.

Use and management.—A higher proportion of Willvale loamy fine
sand is idle than of the heavier textured Willvale soils. About the
same crops are grown as on Willvale loam, but yields are materially
lower. During seasons of limited moisture it is not uncommon for
yields of corn to be extremely low, with an occasional near failure.

Willvale silt loam.—Natural drainage conditions are imperfect
on this soil, and most areas have been drained artificially to permit
cultivation. A few areas, however, are in need of more adequate
drainage, but this can be easily accomplished because of the loose
porous nature of the underlying sand and gravel. The soil is similar
to Willvale loam in parent material, relief, and profile characteristics,
especially in color and acidity, but texture of the surface soil differs,
and the subsoil to a depth of about 40 inches is somewhat heavier
textured and contains more clay.

Use and management.—Corn, wheat, soybeans, and hay are the prin-
cipal crops on Willvale silt loam, and with adequate drainage yields
are somewhat higher than on Willvale loam. The heavier texture
of the surface soil and subsoil makes this type more retentive of mois-
ture and organic material than the lighter textured Willvale soils.

ESTIMATED YIELDS AND PRODUCTIVITY RATINGS

The estimated average acre yields of the principal crops are given
for each soil under both common and improved practices in table &.
The estimates in columns A indicate yields obtained under the pre-
vailing practices, which, on most of the soils, include the use of small
to moderate quantities of commercial fertilizers but which generally
do not include careful and intensive practices of soil management in
regard to the control of erosion, the incorporation of organic matter,
and the maintenance and increase of soil fertility and soil productivity.
Yields under more careful and intensive practices are given in columns
B. These practices consist of a regular crop rotation including the
growing of legumes where possible, the use of barnyard and green
manures, the application of lime and liberal quantities of suitable com-
mercial fertilizers, the installation of artificial drainage where neces-
sary, the use of improved varieties and high-quality seed and, where
needed, the use of such mechanical measures as contour tillage, strip
cropping, and terracing or constructing diversion ditches for the
control of erosion.
760897—B50——7



TaBLE 8.—Estimated average acre yields of the principal crops on each soil in St. Joseph County, Ind.

[ Yields in columns A indicate the average crop obtained under prevailing practices, which include crop rotations, some erosion control practices, and the use of some legumes, commer-

cial fertilizers, lime, and barnyard and

manures; those in columns B indi

green cate the average crop obtained with improved methods of management, which include the more
intensive use of the prevailing practices. Absence of a yleld figure indicates that the crop 1s not commaonly grown ]

Corn Wheat Oats Rye Soybeans Red clover | Mixed hay | Potatoes
Soil !
A B A B B B A B A B A B A B A
Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons| Tons| Tons | Tons | Tons | Tons| Bu.
Alida silt loam__________ 30 40 15 20 30 40 15 20 17 22 .0120]1.0]1.8 12|18 60
Argos finesandy loam__._| 25| 32 12 16 20 32 12 16 12 16 (10[(20|1.01.6[|1.0|14 70
Argos loam._.____________ 30 37 15 20 30 40 15 18 15 18 0120110 |16(12]|16 80
Eroded sloping phase_| 20 30 10 15 20 30 10 15 10 15 .8 16 .81 12 .81 L2 _____
Bellefontaine sandy loam.| 25 35 12 17 i5 20 12 17 12 17 .413.0 .81 1.2 .8/ 12|._.__
Eroded hilly phase.__|. . ___[_____ 7 10 oo feoaos 7 10 . __.__ 2120 oo a
Brookston loam:
Drained._..____..__ 47 55 17 25 35 45 17 22 21 23 .8(13.611.7(1.9(1.9(24] 150
Undrained_ ... _.____ 25 |.o... L 3 15 |- 15 |.____ 12 | ... L4 |.____ L6 |-_.__ 50
Brookston silty clay
loam:
Drained____________ 50 60 17 25 37 47 17 22 22 25 1.812.0]2.0| 2.5 150
Undrained. .. ______ 25 [-eo-- [ 2 15 |.___. i 3 P 12 ... _. 1.4 |..... 1.6 ._._. 50
Carlisle muck:
Drained.___________ 45 55 10 15 20 30 10 15 22 25 o e femea|aa 1.2 | 1.8 | 160
Undrained. - _ . _____ 20 oo e e e e (V20 PRSP DUDRPIDR PRI, PR PSRN RSP SN I
Shallow phase over clay:
Drained__________ 40 55 10 15 20 30 10 15 20 22 |||l 1.2 | 1.8 | 140
Undrained . . . ____ bt I SRR DRSO IR SIUPROUUR MNP PEPRPIPIE SNUUPIN VRIS FRURRUR PRPUDRPRPR) SV [SUUPIINN SNUUPIVIPI FUNSUIN N AU
Shallow phase over sand:
Drained_.________ 30 40 7 12 15 25 7 15 12 17 || e 1.0 | 1.6 | 120
Undrained._ - .. ___ 16 | fem oo o 7/ PSSR (SRS RURVRPIY FUNIRN PPN SRR DU A
Clyde silty clay loam:
Drained.__.._____.. 45 55 17 20 37 45 17 20 22 25 1.7)17120] 25| 120
Undrained._ . _____._ 10 (o b 10 I____ 1.0 [.___ 1.0 | _.__ 60
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Coloma loamy fine sand. .
Eroded phase_______
Eroded steep phase_.
Bteep phase________

Conover loam:
Drained_-___._____.

Conover silt loam:
Drained____._______
Undrained. __.______

Crosby loam:
Drained_____._______
Undrained. ________

Crosby silt loam:

Foxz sandy loam____.___..
Sloping phase_______

Galena loam...__._______
Level phase________

Galena silt loam________
Eroded

Eroded steep phase.__

Level phase___.____

Severely eroded
hase

phase__.__________

Steep phase_______ 4
Granby fine sandy loam:
Drained_...________
Undrained. - .. _____

See footnote at end of table.
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TasLE 8. —Estimated average acre yields of the principal crops on each soil in St. Joseph County, Ind.—Continued
[See headnote on p. 98]

Corn Wheat Oats Ryve Soybeans Alfalfa | Red clover | Mixed hay | Potatoes
Soil !
A B A B A B A B A B A B A B A B A B
Granby loam: Bu | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu | Bu | Tons| Tons| Tons| Tons| Tons | Tons| Bu. | Bu.
Drained_. ... _____. 32 42 15 20 20 27 15 20 17 2212632141 1.4 1. 120 160
Undrained ... ______ 16 ||l (0 J0 U (RS DRI IR PSRN (RPN SRR SRS SAUION IUIUIPI I SO A
Griffin loam . ___________ 30! 40 . ____|----_ 20 | 27 [L._.|.._.. 15| 20 |- focce|oaoo|amooe 1.5(2.0 | 100 140
Cullied land (Tracy soil
material) | ___ oo\
Hanna fine sandy loam_..| 30 | 37 12 17| 25| 35 12 | 17 15 1816 (24| .8|1.2]|12]1.6]110 140
Hanna loam__.________. 35 42 15 20 30 40 15 20 17 21 (1.8 26 .9 1313171120 150
Hanna loamy fine sand..| 25 32 11 16 12 20 11 13 12 151422 L711L111.0)1.3 90 120
Hillsdale fine sandy loam.| 30 | 35 12 171 20| 30 12 | 17 13 18(24(32]1.2]|1.5|14]|1.8]100 150
Eroded phase......_. 20 | 30 10 15 17| 25 10 15 11 15(20| 28] 10f1L3[12|1L6] 80 120
Eroded steep phase__|_____|_____ 6 10 |_____[.____ 6 10 |_.__|._.__ 1.6 2 2 | oo emaa oo |eeoae
Level phase._ . _.____ 25| 35 12 17| 20| 30 12 17 13 18124132 |12(1.5(1.4(1.8]( 100 150
Severely eroded
phase____________ 15 22 7 12 15| 22 7 11 8 11114120 812 .8|12 | ... j--...
Steep phase_.___.__|.____|_____ 8 13 |_____}..___ 71 10 |.____[._-.__ 18124 [ oo
Hillsdale loam _ _________ 30 | 40 15| 20| 30| 40 15| 20 16| 211283613171 1.6]|20]110 140
Eroded phase_..____ 25| 35 12 17 25| 35 12 17 13 1824132 | 111151418 90| 130
Eroded steep phase 15 25 10 15 . ... 10 15 10 1312026 |0 o ]ocoocfammo oo eaas
Gullied phase.______{_____{ ____|_____f ||| T e
Level phase. _ ______ 30 | 40 15 20| 30| 40 15| 20 16| 21 (28 (36|1.3]1.7}|1.6]|20] 120 175
Severely eroded steep
phase .| L6 22 | e emaaa]eceea e famaea
Houghton muck:
rained____________ 45 | 55 10 15| 20 30 10 151 22 25|120(|30|12|1.8(12[1.8]|160] 220
Undrained. ... _.___ p{ LI R IR ISP SRNPRN (DRSO PRI BN 10 | e e e
Kerston muck:
ined__....___.__ 40 | 50 10| 15 15 | 25 10 15 22| 25 |.___.|...-_ 1.2 1.6 11[17]160 | 220
Undrained. . _______| 20 |_____[_____l____|._________ PO R, 10 0

001
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Lapaz loam:
Drained.__._______.
Undrained. . ______.

Lydick fine sandy loam__

Lydick loam_____.______
Eroded sloping phase;
Sloping phase_.__.___

Lydick silt loam_ _ . _____
Eroded sloping phase
Sloping phase__.____._

Maumee fine sandy loam.
Drained.. .. .. __._
Undrained._ . ___.__.

Mucky phase:
Drained_.._______
Undrained ___.___

Maumee loam:

Miami loam._._.________
Miami silt loam__.______
Eroded phase_______
Severely eroded
phase_ ___________
Severely eroded
steep phase____
Newton fine sandy loam:
Drained___________
Undrained__________
Newton loam:
Drained_____.___._.

See footnote at end of table,
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TarLe 8.—F'stimated average acre yields of the principal crops on each soil in St. Joseph County, Ind.—Continued

[See headnote on p. 98]

Corn Wheat Oats Rye Soybeans Alfalfa | Red clover | Mixed hay | Potatoes
Soil ¢
A B A B A B A B A B A B A B A B A B
Peat: Bu | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons | Tons| Tons | Tons| Tons| Tons| Bu.| Bu.
Drained____ || e e me e e e e e e
Undrained . _ __ ____ || || e e e
Pinola silt loam:
Drained. __________ 40| 50| 15| 20| 30{ 40 15| 20| 20 2511.6(24}10|1.4)14|1.8]|100]| 140
Undrained.. - - __._._ b (VPR SR 10 [oo o feaa]eeaes (R PRI [ROUGRPIRES NSRRI JERPIPIDN USRI SRS HPN NN S
Quinn loam
Drained....__._____ 2| 30| 10| 15 15| 25 10| 15| 10| 15 |- __|---._ .81 12| .8 12 | _.__|...__
Undrained_ - - _____ |- e e ]eeas 575 AR (SOSN [RSPUN DRSUUOION NP SIS, SV I N
Quinn silt loam:
Drained._______.__._ 25| 35 10| 15 15| 25 10 15| 12 17 |- .81 L2 8112 | ____|.____
Undrained_________ D (20 PSSR FSPRPIUP [EPUPROIN PRPSDIVEPN PO (SR > J0 (AR (RO [N (S I P U RN N
Tracy fine sandy loam___| 20| 30| 12| 17 17 | 25 12| 17 12 17112124 .6|12] .8{1.2] 8 | 120
Eroded sloping phase.| 12 17 7 12 .. 7 11 7 11 .81 1.8 .4 .7 .5 .8 | ___|_..__
gloping phase_______ 15) 22| 10} 15 |____|[.____ 10] 15 10 13| 1. g ? g L5 L9 .6 L0 || ___
teep phase_ _ ____ | __ | ||| oo ]eea e . 3L\ 2 (SRVROR U (U R PR .
Tracy loam._____.__.____ 25| 35 16 | 21 25| 35 16 | 21 17| 22| 16| 2 .8 1.4[(10]|14) 8| 120
roded sloping
phase____._______ 18| 22 12| 17 17 ] 27 12 17 12 16 (1.2 (20) .6 |1L0| .82 ____|...__
Eroded steep phase_ _|.____|.____ 7 10 | ]-—--_ 71 10 . _.____ LO | L6 ool
Severely eroded slop-
ing phase________|_____|._._. 10 | 12 | f-aaoo 71 10 | f--___ .8 1L6| .4 .8) .6| .8 |- ____|-o-.__
Severely eroded
steep phase_______|_____| ___ 4 _|eo oo oo 8 L2 |
Sloping phase_______ 20| 27| 14 19 20| 30 14 19| 14| 22 (14122 . 7|11 .9} L3 |.___.
Steep phase_ _ ___ .|} |oo e e L2 L8 ||
Tracy loamy fine sand_._{ 17 | 27 10| 15| 10| 20 10 15 10| 15[ 1.0 20 |-cooofaae_- 1.5 60| 150
ﬁroded sloping
phase____________|l__________ 5 [ P P 5 9 ... 60 L8 .
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Eroded steep phase__
Sloping phase._....__
Steep phase_ . ._____
Tracﬁ loamy sand..___._
roded sloping
phase____________
Sloping phase.._.. .-
Tracy silt loam. . _______
Walkerton fine sandy
Joam:

Walkerton loam:
Drained. _.______.___
Undrained..______._
Wallkill silt loam:
Drained._ ... _.____
Undrained. .. __.__
‘Warsaw loam..._....___.
Warsaw sandy loam..____
Washtenaw silt loam:

Undrained. .. _.___._
Willvale fine sandy loam:
Drained.._______.__.
Undrained. ... ____.
Willvale loam:
Drained__._....____
Undrained....._____
Willvale loamy fine sand;
Drained_ ..o .- ___

30
15

37
20
35
30

40
15

25
10

30
15
15
10

30
15

12
5

25
10

15
7

25
10

1 The terms “drained’" and “undrained”’ refer to artificlal dratnage.
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These estimates are based primarily on interviews with farmers,
the county agent, and members of the Iyurdue University Agricultural
Experiment Station; on direct observation by members of the soil
survey party; and on results obtained on experimental farms by the
experiment station. They are presented only as estimates of the aver-
age production over a period of years, according to the two broadly
defined types of management, and may not apply directly to specific
tracts of land for any particular year because management practices
differ slightly from farm to farm and climatic conditions fluctuate
from year to year. On the other hand, the estimates are as accurate
as can be obtained without further detailed and len%thy investigations.
Their main value is that they serve to bring out the relative produc-
tivity of the soils mapped.

The soils are listed in table 9 by groups, arranged in approximate
order of general productivity, conforming in general to the color

oups on the soil map. The rating compares the productivity of each
of the soils for each crop with a standard of 100. This standard index
represents the approximate average acre yield obtained without the
use of amendments on the more extensive and better soil t €es of the
regions of the United States in which the crop is most witf; y grown.
An index of 50 indicates that the soil is about half as productive for
the specified crop as the soil with the standard index. The standard
yield for each crop, except vegetables, tree fruits, and pasture, is given
at the head of its column. Soils given amendments, as lime and com-
mercial fertilizers, or special practices, as drainage and protective
levees, and unusually productive soils have productivity indexes of
more than 100 for some crops.

Indexes for vegetables, tree fruits, and pasture are comparative
only for the soils within the county, not conforming necessarily to
standards set up for the country as a whole. Vegetables are important
commercially, especially on the areas of muck soils and to some extent
on the associated dark-colored soils. Because of the great variety of
pasture uses in the county, the apparent lack of a well-planned pasture
program on many areas, and the extreme difficulty in estimating cow-
acre-days or pounds of beef to the acre in a year, the pasture ratings
are based on less definite criteria and evidence than those for most
Crops.

The column “General use and use limitations” gives additional in-
formation regarding the individual soils in relation to their use for
agriculture.

The crop productivity indexes cannot be interpreted into land
values, except in a very general way. Distance to market and other
costs of production, relative prices of farm products, and other factors
influence the value of land. Productivity, as measured by yields, is
not the only consideration that determines the relative worth of a soil
for growing crops. Ease or difficulty of both tillage and maintenance
of productivity are examples of physical considerations other than
productivity that influence the general desirability of a soil for agri-
cultural use.

WATER CONTROL ON THE LAND

Low relief and flat topography have always been sources of a serious
problem in drainage in St. Joseph County, especially on the extensive



TanLu 9.—Productivity ratings of the soils in St. Joseph County, Ind.

{Indezxes In columns A refer to average ylelds obtatned under prevalling practices, which Include crop rotations, erosion eontrol practices, and the use of legumes, commereial fertilizers, lime, and barnyard and green manure; those in columns B to avorage ylelds
obtained with improved methods of management, which inetude the more intensive use of tho provailing practices. Absence of an index indleates that the crop is not comruonly grown.}

soils, Artifi-

umes,

ing oand

Crop productivity index ! for—
Corn Wheat Oats Rye Soyheans Alfalfa Red clover | Mixed hay | Potatoes
8oil (100=50 (100 =25 (100=50 (100=25 (100=25 (100=14 (100=2 (100=2 (100=200 | Vegetables? | Pree fruits?| Pasture $ (ioneral use and use limitations
bu.) bu.) bu.) bu.) bu.) tons) tons) tons) bu.)
A B A B A B A B A B A B A B A B A B A B A B A B

Nearly level very poorly drained dark-col- )
orcdysoils of t.heyuglumrdupre%lons under- irain and livestock farming; 3- to 4-year rotation
1ain by moderate to heavy-textured mate- of corn, small grains, soybeans, and legumes;
rials: corn, small grains, and truck crops especially

Brookston sility clay loam: suitable; some corn, small graius, and soyboans
Drained ? 100 120 70 | 100 75 95 70 99 00 | 100 75 05 0| 100 100 | 125 75 90 70 100 | 0 ) 100 on Washtenaw silt loam, especiolly where as-
Undralned 4 50 1. oo.- 200 30 |..--- 20 femeeoe Ji14 20 PRSP RN R w0 80 ... 26 |oaeann o1 20 IV RN SO U A sociated with Door and Lydick soils., Artifis

Brookston loam: clal drainage required but diflicult for some
Dradined . ool a5 1 110 707 100 70 90 70 90 85 95 70 90 85 95 05 | 120 75| 100 75 100 [.oeo]ao.. 00 ) 100 areas of Washtenaw silt loam; moderate quan-
Undrained.... [ LU D 20 [..._.. 30 |caeen 20 [.ecenn [0 DRIV PP S, 70 [.amnnn LV PR 25 foenunn U IR IR PR 80 [-cennn titles of commercial fertilizer high in phosphate

Clyde silty clay loam: and potash necessary for small grains and corn,
Drained 9| 110 70 80| 75 90 70 80 90| 100 70 90 70 851 100 125 60 80 H5 £ 2 R I 00| 100 Oceasional winterkilling and frost-heaving of
Undralned..... pAU S IR PURNPRIPN PPN PUNT R PO S, 40 | oo 80 |..--.- U IR, FC VR (R DR PR FRR, D 80 |.aen.- fall-sown erops and leguines, drowning of crops

Washtenaw silt loam: by standing water, lodging of small grains,
Drained 80 | 100 70 90 60 80 70 80 70 80 60 0 70 00 6o | 100 60 80} o ]eaeas 00 | 100 80 1 100 danger of impalred soil tilth when cultivated
Undroined. o cocieriiccienanae-. 30 |.aamet 20 [aaaes 30 |ocoeee 40 {--o.. 11 0 IR DU SR LU DRRREE DR SR D PRI DU P (N I 70 feenon. wet.

Grain, livestock, and cash-grain farming; 2- to 4-

Nearly level very poorly drained soils in year rotation of corn, small grains, soybeans,
depressions of outwash plains and terraces and logumes; corn, small grains, and truck
developed on low-l{me materials: crops espocially suitable; corn, small grains, and

Lapaz loam: soybeans on Pinola silt loam, especially where
Drafned. e iaiceeiieeceei e 05| 110 70 1 100 70 90 70 60 85 05 60 80 85 05 85 | 100 75| 100 /o100 L 00| 100 agsociated with Door and Lydlcﬁ
Undrained. ..o oeeeeeeiiccceceannane 50 aenen 20 [eeennn 30 focuean 20 |-aones 50 |.oo.o- 40 §...... 60 foaeann 60 |...ca. 25 | aeenn {2 PR (RS S, 80 |.enn-- cial drainage required; moderato quantities of

Pinola silt loam; commercial ferttlizer high in phosphate and
Dralned . oo coic e 80 | 100 60 80 60 80 60 80 801 100 40 60 50 70 70 90 50 70 50 (2N R S 60 70 potash necessary for small grains and corn. Oe-
Undratned. ... ... /LI RO PR N PV I (RS DRI PR, bV I (NN [ESRRIPR PRSP DUNPRPUIE PRSP BORHAVO UM U POvpup SRS b S PR 40 |.....- caslonal winterkilling and frost-heaving of fall-

sown crops and legumes, drowning of crops by
standing water, lodging of small grains,

Very poorly drained organio solls:

Carlisle muck:

Drafned..___. mmemmamcmeweacaanns L2 (D B 11 0 SRR IS PRI JRIPIPON NSO PR 90 | 100 | .oofaeeni]ieaani e 80 90 80 [ 110 801 110 | foueee- 90 | 100
Undrained. ....... T4 J (PRSP DRSO SO ORI PSR BN PPN (V20 PR DRSOV RPRRIPRN FORNPRIN FRPOpIP BIPOPRptrs (RPN SR UY PRI PRy PRI EEuNE P 80 1.
Shallow phase over clay:
Drained 80 | 110 fucocec]omaanu]oecmacfomneac] e aeeas 80 [V 2 DR SN EUORIN R 60 70 90 75 100 ||t 00 | 100
Undrained X020 (RO SR, S SRR ORIRpN PRI P L7 SRR (ROUIN SUNPIIION PSRN IR FOUIOnRU RO BOUPRION SPRII MPRNS NP EII 80 ..
Shallow phase over sand QGraln and truck farming; frregular rotation of
d 60 FLT1 I IO USSR SR IONSORIPS SN S, 60 (1 PRPURRN SR PR D, 50 80 60 80 70 |20 (R (I 85 95 corn, vegetables, soybeans, small grains, and
F: 11 78 [ S N IO PRI SURITON P 30| .o IS RNV RPN DRNPRIVE) (SVRRPUPRP (RO PR Py (Ui S Musr s -3 P hay crops; corn and vegotables especially suit-

Houghton muek uble. Artificial drainago required but imprac-
Drained...... 00t 110 | oaeiomeo e 00 ] 200 [omefimmeidaaa)iaaeas 60 80 | 110 80 | 110 |.....f. ... 00 | 100 tical for most peat areas; moderate to large
Undrained. . P/T0 2 DU DR N SR OON I . ;117 RPN JRRUOIN PRNSPRPUN IIPORN (RPIvutn (PRI FPRIPIEN PRI PNPRIRu) SR PURyR T T A 80 |.enans (uantities of commercial fertilizer high in phos-

Edwards muck; phorus and potash necessary. None to mod-
Drainod. .eeceeeeeeeoaca e ammeean 80 [ 100 [.ooo-]ieeeilioa ] miae e 801 90 feeeaae] e 50 40 60| 70} 100 |......]..._. 90 [ 100 || erate wind erosion, early frost damage in some

K Undminof{l ........................ /1120 DRI DURURS) PRI PURIGIt DRI PO P L e e I R Lt LS B B B B B BEEEE 80 [.----- areas, s(lllbjegttto )drou(;ixhﬂtinegs (ee(aipociam; for

erston muck: corn and potatoes), and fire hazard, especiall
Drained.... 801 100 b focee e e 90 | 100 ... |-eoo b [aiaen ) 85 80 [ 110 8071 110 ... f...... 00 | 100 from power tillage equipment. » espectally
w l}{(x?l(}rxﬁn?d__ (VI PR SRR SRR ISP PSRRI S FOR L D N P T L B B e 'Y RLCCLES PRPRE 80 |-----.
al siltloam:
Drained 75 05 50 70 50 70 50 70 80 | 100 60 80 60 80 80§ 100 75 90 801 100 |......|..._.. 80 90
Undrabned . . eiieiniciaaan LTV 70 IR AR IR SRS RN [P PRt L e I BT B T T T B B S EEEET 70 Jaeees
Peat:
0] 2:Y 0 U:Ys NS RRSUPPRY PRSP PO ISR UNIPU FUUut SUpoe RSP PRI EAPI SR JERROIOU SRR (RPRSRPSY R PR (RN oy IR N (SPUS QU (Poun e [ R .
Undraned .. .ocovocimnnaanas JEUS IO ORI USRS PR IR DRPORN RPN PRSP JRUSIN EPURNUN PSPPI FPUPR PRI DNPPIPRY PR SRR PURP) SRS FPOSI ) S ENR R

Nearly level vcrfl poorly drained dark-col-
ored soils of lake and outwash plains
deﬁs;?mgeolgacgfmoous sand: Grztn,rlg:egitgck,l and cas}lll-g:ain tgremlng]; 2- {0 4-

: . , year rotation of corn, wheat, soybeans, Ic
13;::}:1:1%;&__-..-.--....-....._....... gg 100{ 65| 8 45| 80| 65| 85 28 00 6| 80} 70 8 70 85 ) 7? i ”0 90 “_)5 R (7;8 80 |1 ind some oats and vegetablos. - Artifistal drat.
Grapby loamn; T TTTTTTTTITITTII | ST s e s s s e e ettty Ty YT T NTTYTTTTTY T T xl’cgte l‘equil‘edﬂngii e%s“ty establishod v&r})ere out-
el - 3 8 are available, but some areas adjacont to
DIBO ¢ rnonnsennanenaneaeneasecs Sl ol gl e Ry ey oy e e R S B e )L dareo areas of arained muck: snils may be ovr-
Maumee fine sandy loam, mucky phaso: fatned; modorate applications of phospbate
R R . . and potash fertilizers, occastonal additions of
8;:3}1:1&%“ 23 05 65 85 40 b5 60 75 32 Rl R ntte e et "?_ 70 70 90_ ?0 10?_ s ?,(5) 76 organic matter, light applications of lime (0-1
Maumee fine sandy Toama: T T T T T T T, T T T T T T T T T TTTTTTTTYTTTTTYY T t!;?nl} aro nec(zlssmy tols;’r(?e amn? for lORlllI)I’l09£
9 ! 55 5 5 5 5 5 . all-sown and perennial (legume) crops subject
Bl I W T I T I Ottt Rl e s 1 | Rt et et
Granby fine sandy Joam lodging.
Drained 60 75 50 70 I 65 50 70 60 85 60 75 75 55 70 60 80 75 85 |cece]ieenn 65 75
Undrainod 113 R RGN RO e B R R e Mty RECCCt! Rty Mty Rt | Rt Rl Rl Rl M i [ Ocneral graln and Hvestock farming; 3- ¢
Nearly level well-drained solls of outwash tenera gran and Hyestock farming; 3- to 4-year
rotation of corn, wheat, soybeans, legumes, and
g::{;r"‘igg‘,l terraceg dovelopod on high-lime %(;mtohvcgmtmlesil w:neut ang n)t;\lfu ;nore ?u‘lta-

Wargaw loam. t 70| o] 60 00| s} 60| oco] 100 80| 100f{ 8 10| 60| 70| 60| 80| 60| s | 5[ 70| 6| 7| 8| 9 o than oats and cloyer,  Applications of limo

Fox loam. .. J oo| so| eof 10| 0| 60| co] 100y 70| 85| sl wo| eof 7ol 60| so| cof 80| 0| 7| 0| 7| 70| so)} Ztens forlezumesand modorate quantitios

Warsaw san J 60| 8] 50| vo| 40| s0| c0] 90| 65) 8| 7 90| o) 60| 60| 70| 50 70| 450 65| 80 60 [ 65 [ 75 | oo O tiar PP needed, also

Fox sandy loam._ 1 s 70| s 8| 4| s so| so| e} 75| 7f{ ]| s0f 55] 5| 7] 0| 70| 45| 65{ 50| co| 65| 75 ng of organie matter to Fox soll, some-

what droughty for corn.

Nearly lovel frnperfectly drained sofls of the
uplands developed on medium to heavy-
textured calcarcous tfll:

Conover silt loam:

Drained . ___ 85| 105 7 90 65 85 70 90 90 | 110 70 90 80| 100 200 | 120 60 80 50 70 40 50 90 | 100
Undrained 45 } ... 45 |...o.. 40§ ... 45 | ... GO {..... 40 joennnn 13 . {1 I 40 |...... L1 I8 DR R DI, 80 j_.._..

Conover loam:

Dratned. ... 80| 100 70 90 65 85 70 00 851 105 70 90 75 05 951 115 60 80 50 70 40 &0 90 | 100 {{‘ieneral farming; 3- to 4-year rotation of corn,
Undrained. 45 1...... 45 |ouvn.n 40 |oee. oo 45 oooeoe [/ 3 O 40 [-cuenn 50 [--one- 70 |ooaooe 40 (... oI PR (R B, 80 [.oone- wheoat, oats, soybeans, and hay crops Includin

Crosby silt loam: legumes. Artificial drainage required for mos
Drained...... e s 70 00 60 80 60 80 60 80| 100 60 80 70 90 90 | 110 50 70 40 60 40 50 80 80 crops; applications of limo (0-2 tons) for le-
Undralned. eoaeerceeoe it ieaeananan 40 §.cunan 40 foneoun 40 |oaeonn 40 |aeen [V . 30 |-eenn- 50 f-enn-- 75 ... 30 {aeenn P U USRS S . 0. gumes, moderate quantities of complete com-

Crosby loam: B mercial fertilizers ?oqully high in phosphato
Drained ...l 05 85 80 80 55 75 60 80 75 95 55 75 65 85 83 | 100 55 75 45 65 40 50 80 90 and potash for pasture),

Undrafned . c.e oo aeeiaaacannas 40 [oanenn 40 ) ... 40 Jo--- 40 |aenn-s 50§ eene 30 [-enaan ) ) [EUI DO, 35 | aeaes ;U (R (R BRI 70 ..o

Otis silt Joam:

Draned . oo 70 90 60 80 60 80 60 80 80 | 100 60 80 70 90 90 ] 110 50 70 40 60 40 50 80 | 100
Undratned . o oo ieiaaanaas 40 |aaaann 40 [--cue- 40 |.o.-- 40 |.aennn LI . 30 [-.-..- 50 foeovnn () 30 {.aaaa- bV R PR 70t

Otis loam:

Dralned . 65 85 f0 80 55 75 G0 80 70 0 60 80 70 90 50 110 50 70 40 60 40 50 80 | 100
Undrained . o ocoemeeeeaeinccaneas 40 Jueneen 40 |.aan {1 Y S, [: {1 45 | ..., 30 |.-annn 50 1. YL - 30 [aaeon - RO PUR S V(' 1 PR

Nearly level well to cxcossively drained dark Cash-grain and some dairy farming; 2- to 4-year
or moderately dark-colored prairie and rotation of corn, oats, wheat, and soyheans;
prairie-border soils developed on low-lime wheat more suitable than oats. Applications
glaciofluvial outwash sand and gravel: of lime (2-4 tons) for legumos, moderate quan.

Doaor silt loam o 95 80 | 100 60 80 70 90 80| 100 63 10 80 60 80 50 80 45 {1138 (RPN IR 70 80 tities of cornmercial fertilizers high in phosphate

Door loam...._... g o 90 75 95 60 80 70 00 80| 100(._____ 55 10 70 60 80 50 80 50 L SONRRE PO 70 80 and potash, and occasionsl additions of organic

Lydick silt loam.. | 65 85 78 95 60 80 70 00 75 05 46 75 40 70 50 70 40 60 45 65 &0 60 70 80 matter (particularly to Lydick soils) needed.

Lydick loam.__...... .l 60 80 70 90 6} 80 70 00 75 05 40 70 40 70 50 70 40 60 40 60 50 60 70 80 Light-toxtured solls, especlally Lydiek fine

Lydick fino sandy loam...... 50 70 60 80 50 70 80 80 63 85 30 50 30 50 40 60 35 55 35 &5 40 50 G0 70 sandy loam, somewhat droughtlg(r.

Undulating to ﬁently sloping well-dralned General grain, dairy, and livestock farming; 3- to
solls of the uplands developed on light-to §-year rotation of corn, oats, wheat, soybeans,
heavy-textured calcarcous till: and hay crops including legumes. Applica-

Miamf silt 108m . - o \o oo 70 90 70 [ 100 70 80 79 90 70 o0 70 90 80 | 100 90| 110 50 75 40 70 79 80 80 [ 100 tions of lime (1-2 tons) for legumes, moderate

Miamiloam...... | 65 85 70 | 100 70 80 70 90 70 90 70 90 80| 100 90 | 110 b5 80 45 75 70 80 80 | 100 quantities of complete fertilizer high in phos-

Galena #ilt loam___. d o7 90 60 80 70 20 60 80 70 %0 85 85 70 90 90| 110 50 75 40 60 50 60 80 90 phate, and additions of organic matter needed.

Galena loam........ .} 65 80 70 90 70 29 70 00 70 90 70 20 70 90 90 | 110 50 75 40 GO 60 70 80 90 Potential moderate to severo erosion on sloping

HilSAA T0BI e e e eeeeeeeeeeeeemmememem e 60 80 ] 80 60 80 60 80 65 85 70 90 65 85 80 { 100 85 80 50 % 90 | 100 70 80 ()nrema;l it il}sdt:ilelsoﬂ so:ﬁzlwhat dkrt;ugh%y. .

tock farming; 3- to

Nearly lovel well-dratned sol!s of the uplands %nera grain, calry, and Aves *

. : -year rotation of corn, oats, wheat, soybeans,
gg;e%lgﬁﬁlf’“ light- to heavy-textured cal- ?ind h;});lcroxzi 2lntclud)h;g llegumos. Ap) |ic€-

Qalena silt loam, Jevol phaso | 95| 65 8| 70 6| 8| 720f o! 6] 8| 70 00| t0| so| 75{ 40| 60| 60| co| g0l 00} LOOS & IR e ate foctilie Bivh ta e

Galena loam, level phase. 701 9| 70| of 7] 9| 70| 9] 70{ 90! 7] v| 70 90| 110| s0] 76| 40f 60| 60| 70] 80| oo ‘lgﬂ{mﬁc%old(clmplgto' fcrtiliyi.er mah fn p(}lm?-

Hillsdnle loam, Jevel phase. 60| so| 60| sof 60| so| eof s0| esf 85| 70] 0| 65| 85| 0| 00| co} s 0| 75{ &) i 70| s} ¥ 1%’:33 £t sorions orean A I

Hillsdale fine sandy loam, le 50| 70| 8| 70] 40| 60| S| 7| 51 75| 60| 8| 85 51 70 9| s | 751 sf 75! 7| s0| 6| 70 sogww,m‘g‘dro‘l’lgh{y° erosion; Hillsdalo soils

Cleneral and dairy farming: 3- to 4-year rotation of
corn, wheat or rye, oats, soybeans, hay crops in-
cluding Jlegumes, sreclal field crops, fruits, and
vegetables. IHillsdale soil well suited to apple

Undulating to sloping excessively drained and peach production; Coloma soil to grapes,
solls of the uplands developed on light- melons, and fruits, but acreage of these s
textured glacial drift: limited. Apptications of lime (1 to 2 {tons) for

Hillsdale fino sandy loam.....__._._..__.. 50 70 50 70 40 80 50 70 58 75 60 80 80 60 70 90 50 75 50 75 00 | 100 60 70 legumes, moderate to large quantities of com-

Bellefontaine sandy loam q 80 70 50 70 30 10 50 70 50 70 50 75 40 60 40 (20 WS I SR R P R 50 60 mercial fertilizer high in phosphorus, and

Coloma loamy fine 880d. ceueecaneezannan 40 60 30 B0 foccoec]emnann 40 60 35 50 30 60 10 30 30 &0 40 G0 50 66 70 80 40 50 liberal additions of organic matter neceded.

Potential moderate to severe water erosion on
Hillsdalo fine sandy loam and_Dellefontaine
sandy loam; wind erosion on Coloma Joamy
fine sand. Bellefontaine and Coloma soils sub-
Ject to drought.

Ceneral crop and livestock farming; irregular
rotation of corn, soybeans, hay, and largo acre-
age in pcrénancnt bclluegrass pas%um ntnd forest;

Mineral solls of the flood plains: corn, soybeans, and permanent pasture most

- suitable crops. Subject to overflow, artificial
Qriffn 108 oo 00 L e B 40 L 60 L el ECTet! COTEER) CERETE PRCERt: 60 70 60 L 60 0 drainage of sowno areas neceded. IFall-sown
small grains and perennial (Yegume) crops sub-
Ject to damage from winterkilling, frost-heaving
and drowning out.

General crop and cash-grain farming; 2- to 4-year
or irregular rotatlon of corn, wheat, oats, goy-

Nearly level moderately well-dralned sofls beans, and hay crops including legumes;
developed on low-lime outwash sand and mixed hay crops more suitable than alfalfa.
gravel: Artificial drainage for some areas (particulatly

Alidasilt loam . oo. oo .l 60 80 60 80 60 80 60 80 70 00 25 50 50 90 60 90 30 40 80 50 70 Alida sofl); applications of lime (2-3 tons) for

Hanna 108 ..o ooceonaeaann. 470 85 60 80 80 80 60 80 70 85 45 65 45 65 65 85 60 75 50 60 80 legurmes, moderate applications of commercial

Hanna fine sandy loam.. .______ 460 71 60| 70 50| 70 s0] 70) 60| 75{ 40] 60| 30| 40| 60] 70 85| 60 50 50| 70 fertilizer high in phosphorus, and occasional

Hanna leamy finesand...__... .. ... 50 65 45 85 40 56 45 55 50 60 35 85 26 30 50 65 36 45 40 40 60 additions of organle matter necessary. Winter-

killing of small grains and legumnes in some
inadequately drained areas; overdrainage of
some arcas of Hanna fino sandy loam; and
slight to moderate wind erosion on light-tex-
tured Hanna soils.

Nearly level imperfectly and poorly dralned
soils developod on low-lime outwash sand
and gravel:

‘Walkerton loam:

Dralned. ..ot 60| 8| G 8] 60| 8} 60f 8 60| 8| BO| 70| 60| 80{ 80| 100{ 5 70| 4| 60 40 60! 80
Undraiged. ... 30 [.ooae. 30 |omones 118 O 80 Joooee- 30 {-..-- 30 focenas 80 f.eooon [¢V I P IR A SR I M I [T .
Willvale silt loam:
Drained .. ooneoil 60 80 50 70 50 70 50 70 60 80 25 50 50 70 60 90 30 50 10 40 50 50 70
Undrained... ... 30 [.oooo. 20 {eunnnn 20 {ouan- pi ) <11 20 DR DR FUNIRI AN F:70 30 RO DN IO IO S AU I, 40 {iun.. (leneral farming; 3- to 4-year rotation of corn,

Willvale loam; wheant, oats, soyboans, and bay crops includin,
Drained. . oeeoomoaiie 60 80 50 70 50 70 50 70 50 70 25 50 50 70 60 90 30 50 40 60 40 50 50 70 legumes; Quinn soils largely in woodlan
Undrained. - oo ooeoiaiacieaaaaa 30 |oennn. PO 20 enannn 20 {oomeen b TV DR PR RUOR SN 11 % PRI U MU SIUIN ISRV FOVN RO 40 .oeen. pasture, Artificial drainage required; applica-

Walkerton fino sandy loam: tions of limo (2-3 tons) for legumes, moderate
Drained. ... ... 50 70 50 65 [} 70 6o 70 50 70 10 60 50 70 70 00 40 60 40 60 40 50 50 70 quantities of commerctal fertilizers, and addi-

Undrained . .« o eecaeaeceiiaas 30 .o, 25 |oeeoee 95 fouweens 25 [oeaenn 30 [anan- 26 {eeeeen 26 {0 NS S DO ISR SN S RO 40 §.. ... tions of organic matter necded, Inadequately

Willvale fine sandy loam: drained areas subject to frost-heaving and
Drained. .o 50 70 40 60 40 60 40 60 40 60 20 40 40 60 50 80 30 50 30 50 30 40 40 60 drownln;fr out of fall-sown smnall grains and
Undrained . .. .oaoooi i 0 . 20 {-eeune 20 foeeane 20 eeuans 70 S PR PSR RUR SN SO SRR NPT DU SUPRIRN S AN USRI R b1 T yerennial (legume) crops; overdrained areas of

Willvale loamny fine sand: Villvale loamy fine sand subject to drought.
Dirained. oot 30 56 30 50 30 45 30 50 30 50 15 30 30 40 30 50 20 40 25 45 2 30 30 50
Undrained .. o .o ... 20 |eceene 20 {oaenan 15 §oaeee- 15 famce-- ) £ P U IRUPRR NN NPPURIN FPRITN B SO RN SUURIIN PRSI PP EUR 20 {acma-

Quinn silt loam:

Dratned . oo 50 70 40 60 30 60 40 60 80 70 {-enenn 30 40 00 40 {1171 R IR VPRI SRR PSS PN 40 60
Undralnod. ooocvnoeae e P71 Y R PO RUUIUOI PRI ORI I FUCI P |} (R ORI PRI SNVRINUN SO PORTRDIN (R MU NSRS SUI FRION EFPN SR 30 ...

Quinn loam:

Drained. . ceeocoom e 40 60 40 60 30 50 40 60 40 60 |-cnm-- 30 40 60 40 {720 PR SRS NP SRR (RPN IS 40 60
L85 +761 211 T:1o RN RIS R PUUPIPN RPN FPROU FPIVNPIN PRSI I AP, V28 DR ORISR PR PR P RPN OUPPRU OOt IO PRI PR RSP SR 30 foeeenn

Nearly level well to excessively dratned light- “teneral farming; irregular rotation of corn, wheat,
colored soils doveloped on low-lime out- soybeany, and hay crops including legumes; rye
wash sand and gravel and thin deposits of and possibly alfalla more suitable than other
outwash over till: crops for Argos and Tracy fine sandy loams and

Argos 1oAM . e e erere e anar e 60 75 60 80 60 80 60 85 60 90 40 70 40 70 G0 70 40 15} 50 70 55 [i1.3 50 70 Tracy loamy fine sand and loamy sand. Appli-

Traey silt oo o ocoouaia s U, 55 76 70 90 50 0 70 00 70 90 40 70 40 70 50 70 40 60 45 65 60 60 60 80 catlons of linte (2-3 tons) for legumes, moderato

TraCy J0AM cnncmaece oo cccomcemeaes 50 70 85 85 50 70 63 85 70 80 40 70 40 70 50 70 40 60 45 65 45 65 55 75 quantitics of commercial fertilizer bigh in phos-

Argos fine sandy loam. ... 50 65 50 05 40 65 55 65 50 65 25 80 40 60 50 70 35 55 45 1%} 60 70 45 65 phorus and potash, and liberal additions of

Tracy Aine sandy 10am . .. .ooeeieoaanaee. 40 60 50 70 35 45 i3 0 50 70 30 60 30 60 40 80 40 60 40 85 40 60 10 60 organic mattor needed. 8ubject to drought

Tracy loawmy fine sand.__._____._________ 35 55 40 60 20 40 40 60 40 60 23 L5, V20 SR U 30 50 30 50 30 50 35 50 30 40 (espocially Tracy loamy fine sand and loamny

Tracy loamy sand. cevemeorecnneeacvenenn 30 50 30 50 15 30 30 50 30 50 20 L (V2 N P 25 45 30 50 30 50 30 40 30 40 sand); slight to severe wind crosion on lighter

Near?y level very poorly drained dark-col- textured soils.
ored solls of lake and outwash plains de- General farining; 3- to 4-year rotation of corn, soy-
veloped on strongly acid sand: beans, oats, other fleld crops, and some hay

Newton loaw: crops; strong acldity discourages legitme pro-
Drained . oo 40 75 40 60 40 70 50 70 50 (130 [ORRN UPRIN SURI PO, 45 [113 40 60 40 [ 30 PR N 45 65 duction. Arvtificial dralnage required; moder-
Undrained -« coocoaccieiiaiia (715 (N (R S, P03 SR R S, <10 (RO ORI PRSI SIS [NRRRpRY RSN PRGN RPN DISIII MRPRPRNOIRs ORApRiey R ESR, 2 | ... ate anllcations of commercial fortilizer high in

Newton fine sandy loam: phosphate and potash; lime requirement 3-4
Drafned. o cmainiiaieeaans 30 70 40 60 30 60 50 70 45 (17, N (PR DU S SR 35 55 40 50 50 /1 ) P ceeeee| 40 00 tons for legumecs, Subject to very slight to
Undrained. .. ..occemcmamincncacenn.. 57 DU S PO 15 |camaec]ommnca|emnna- o220 DR PUNON (RPN (RSN RN PSS PP AP MPIPUI PR I JPPN PO 20 |..e-.. moderate wind erosion.

Erodm;l phixseti: of we}}-dm{in{aﬁi undlula‘tjingdto
gently sloping solls o ¢ uplands de- Cirain and livestock farming (In conjunction with
X}ﬁgﬁf}tﬁ{,’ Hght- to beavy-textured cal- ltessherodcd :,mt(ll um}mdcd sssoc’intcdl solls): 3-

Miamni silt loam, eroded phase. ... ol 751 6ol so! e/ | cof | 6| so] 60| 8| es| s | 75| 8| 40} eof 3| 6| 60 oo 70| o o B-year rotatlon of crops proiucec on sso-

Qalena silt Joara, eroded phage.- 60| | s| 7| 0] 72| s0f 70| 0| 8| e| s0! | 8| & 01 60| 401 c0| 65| 75| glnted solls oroded DBNe O oy

Hilisdale loam, eroded phase....coocnn.. 40 60 40 60 35 50 40 60 45 80 50 65 50 65 60 §0 40 60 40 60 70 80 60 G5 . . N

4 - a predominance of hay crops, especially alfalfa,

Miami st loain, sevorely eroded phaso..| 45 5) 45 60 46 85 45 60 30 50 60 65 40 55 40 (1378 (RS SR NPV BRIV (PR P, 40 70 Liberal additions of organic matter and com-

ﬁ}‘;lfl;afi% loam, gov]ercly eroded phase..| 40| 60] 40| s0| 40 60| 40] 60) do| 60| 40} 50| 40 50 40 60} ... RN ) N . 401 Wl merelal fertilizer required for best results; 1-2
sdale fine sandy loamn: tons lime required for legnmes. Potential

Eroded phase. ... oo oeeiiananao 40 60 40 60 35 50 40 60 45 60 50 70 45 55 60 80 40 60 40 60 804 90 50 65 : - * ’
Beverely eroded phase. ... 30 45 30 50 30 45 30 45 35 45 35 50 40 60 40 {1 IO PR ORI SO FPPRII S 30 50 moderate to very severe erosion.

Coloma loamy fine sand, eroded phaso. .| 30 45 25 40 {oeeiofeana 25 0] 30 40 25 45 20 [ V2% SO 30 514 20 PR T 6| 70 30 40 N

Gencral farming (in conjunction with more nearly

Slopin e todd sl phsses of el 1o lovl aoented ol 5, 10 gyear otaton o
gometwhat excesslvely dralned moteratoly although xiot well saited to them; too droughty
bt matorale | Cloped on low-lime for coru und oats; log rotations with a predom-

3 5 . M .

Lydick st loarn, sloping phaso. ..ooo.... w| 7! s | a5 6| s5] 7| ool 5| 30| 6| s0] so| 40 so| eo () lmamce of bay R o gt (o

Lydick loam, sloping phase.......... 451 60| 654 704 45 6| 65\ 70 604 75| 30} 651 30| L0} 40 50160 1 fobtmos on Lydick solis and liberal additions

Lydick siit loam, croded sloping phase...} 40| 80| 50} 65| 40| 5S04 &0l €6} 05} 70} 254 £0) 25} 40} 30 ] 80| ¥ organic matter and commcreial fertilizer

Lydick loam, eroded sloping phase.._... 40| 60| &0| o5 40| 60} BO) 651 &5 i 26| 601 2 0 30 401 50| poquired for best results.  Subject to moderate

to severe erosion and droughtiness,
Trregular rotation—or similar to a rotation oo-

Sloping well-drained soils of outwash plains casionally used for same crops on other sandy
and terraces developed on high-lime ma. loam soils; better for alfalfa and bluegrass
torials: pasture. 1ime for legumes; apply orgapig

Fox sandy loam, sloping phase. ... _.___{ _.___ 401 60 foceus et 401 60| ..t 661 85| o |oeeeo. 45| 65 oo s 4] 85| 60| 70 gnattc!rl tamd fertilizer. Bubject to crosion and

rought.

Sloping and eroded sloping phases of well
to cxcessively drained light-colored soils
developed mainly on low-lime outwash
material composed chielly of quartz sand
and some gravel:

Tracy loam: General farming (in conjunction with more
Sloping phase. .. ..oooooooiaa.o. 45 65 55 0] 45 65 6] 8] 60| 80 351 60 3| 60} 45 o5 30 60| 35 55 35 65| 45 55 nearly level associated soils): irregular rotation
Eroded sloping phase................ 40 55 &0 70 35 55 &0 70 0 70 30 50 30 50 40 60 30 40 30 45 30 50 40 50 of rye, alfalfa, other field crops, and pastre;

Argos loam, eroded sloping phaso........ 4| 60l 40 60 40 60§ 40] 60) 40| Go] 20| 40] 40| 60| 40| 60 f .| feeooofeeaas 0] 50 041 60 not suited to corn or oats; long rotations with a

Tracy fine sandy loam: predominance of hay and pasture crops de-
Sloping phuse. .. ... 30| s 4] 60) 30} 40) d0| 50| 40| 60] 26! 0] 25| 60| 30| 50 |.o.ooofoceocificans]iannns 8] 5] 30| & sirable. Apply 1-8 tons of limo for legumesand
Eroded sloping phase.........c.c.... 25 | 40 30 [T IR 30| 45 30 50 20 451 20 36 25) 40 | e ]eeeaeeaees 25 45 liberal additions of organic matter and com-

Tracy loamy fine sand: mereial fertilizer for best results.  Subject to
Sloping phase. .ol 251 35 | iifeeees 30 45) 30| 45| 20| 40| ... 20 40 [ ]ime e 25| 3% moderate to severe erosion and droughtiness
Eroded sloping phase_.cooooeeeeeoocsfiiiii]oeoo 20 L R 20 T30 SO 15 35 |oeeciifoamaan 20 HT 3 I SR N IORUN SR A 20 30 on heavy-textured soils,

Tracy loamy sand:

Sioping phase. -« o]l 20 30 loemaiifomanan 20 30 20 30 15 30 e 20 L V2 SRS SRR (PR SRR PR RO 20 30

Eroded sloping phase. .. .ooceeenoae | oo |eal 15 25 (oo fmeene 1] 2 6 25 16 25 e I S 2 SN IS AR MOUON (R N 15 25
Tracy loam, soverely eroded sloping

11 L RPN IR S 40 11 PO I, 30 40 foooii]aeen 20 40 20 40 30 F 1V 20 PR SR PRI SOV (RIPU IO 30 50

B8toep, hilly, and eroded excessively drained
solls of the uplands developed on light- to
heavy-textured calcareous drift:

Galena silt Joam:

o] 2T R0 TV DRt ISP SUNSIIS DUNUI ISNNUUPUN SURPRUP (RPN EPUIE IO SO IR 60 {5170 PR [N PRSI PPN FURRIOIN RS SURURN PRI SR SRR 00 70
Eroded steep phase......... 60 50 60
Hillsdale loam, eroded steep phase....... 40 55
Hillsdale fine sandy loam:
Steep phase_ - oo 45 60
Kroded steep phase.._oooeeoooen..o .. 40 | 655 |] Largoly nonagricultural; mot suited to clean-

Bollefontaine sandy loam, eroded hilly 30 40 cultivated crops, owing to rapld surface runoff

phase. and injury from erosion; better suited to

Mizlxml silt loam, severely eroded steep | __|....__|..._._. JEURSUU PSRN UV RPN I DUSIPUN RPN 30 50 [......]. weeae| 40 F- U I TR U SURURUO U P SR 35 60 alfalfs, perinancut pasture, or forest,

phase.

CGalena st loam, soverely eroded steep |oeeeofunnnn. (RS USRI RSN FICIURION SO HUNPRPR IR SV IR FRUPRUSE SUSPIPIPR RPN SURSPOUPE SUPUP PPN SIS NP S RORIUY PP 30 40
45¢.

Hﬁ{sdulc loam, soverely eroded steep |......f-.....]|. (RO ORI SRR PN MURI NP FURIPUN S 35 LY DR S AU FPRRPE FRPUIPU PRI VNN ORI R DN . 40 b5

phase.

Coloma loamy fine sand:

Steep phase. ... 30 40
Eroded steep phaso .. 25 a5

Hillsdale loam, gullied phase_.__ 20 35

Steep and eroded phases of excessively
drained so0ils developed on low-Hmo out-
wash sand and gravel:

Tracy loam, steep phase oo ooooofeccnifeaonan 30 40 20 40 30 L (V70 N 30 45 ... 40 40 [ SRUURIS (NP SRR SRR (PRt FOR Rid 55

Tracy fine sandy loam, 8teeD Phasc..oeejemceealooeon Jrmeonaloaoncoma e 2 [:CUTR SRR SURORIOUN SORPIIN (ROUPOUIR) (SOOI PRUSHUPI IO NN ISP NN B 1] &0

Tracy loam: Largely nonagricultaral; too steep and droughty
Eroded steep phase.. oo oo .o looo 30 40 joeaofeaennn 30 40 1. oo foaaeen P TV 20 DR IO IUURUDI RPN URIT (S SN [ S s 30 50 for most crops, better suited to forest.  Bubject
Severely crodod $LeeP BhAas0. me e een - feomemefeeamesbmmmeaoncee oo e e e e e e [ e 20 30 to destructive erosion under cultivation.

‘Tracy loamy fine sand:

ST TR (. PR PUUUI USROS PRI NUSPIIN (SPRPPOIN FRFUNPIY SRR PO NGIPRIye FORSPIPIO ISR PUVPOIpI FRUUPIN PRNPPRI PRUSPINPY RS 20 30
Troded steep phase oo oooooooe 15 25
Ghnlied land (‘I'racy soll material) R 20 30

1 Indexes indicate the approximate average production of each crop In porcentage of the standard of refercnce, which rep-
resents the approximate average yield obtained without the use of amendments on the more extensive nnd better soil types of
those regions of the United States in which the crop ts most widely grown; they are based largely on estimates of yiclds (seo
table 8), us yicld data are too fragmentul to be adeguate.

3 Indeses aro only relative for the county and do not refer to the standard of referenco becauso of a lack of data.
3 Artiflclally drained.
4 No artificial drainage.

760397-——50 (Face p. 104)
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marshlands. Approximately 40 percent of the soils occupy level or
depressed areas and require artificial drainage for most eflicient use
for crops. About 16 percent are sufficiently sloping and sufficiently
heavy to be susceptible to serious erosion by rapid runoff. On the
rest the topography varies from sloping to level, and on the low-lying
marshlands rainfall contributes only indirectly through subterranean
drainage to the drainage problem.

Water erosion has not been a serious problem, owing to the moderate
degree of slope and the sandy permeable character of most of the land.
Dairying, crop rotation, good fertility practices, and use of large areas
for meadow and pasture have retarded erosion in the more rolling
parts. Erosion-control measures, such as contour tillage, strip crop-
Eing, and terracing, have not been much used to prevent loss of soil.

osses on the heavier soils, however, have now been sufficient to create
considerable interest in water-control and soil-conservation practices,
especially in the south-central part.

Artificial drainage has been necessary to bring under cultivation
most of the dark-colored former marshland soils, as the mucks and the
Granby, Maumee, and Brookston. The Kankakee Valley has been
made almost entirely arable by an extensive system of dredged ditches.
This river was dredged and straightened about 1900. gince then,
lateral ditches have provided drainage for practically all the marsh-
land areas of the outwash plains. The sandy and gravelly substratum
makes it easy and feasible to drain large areas with a few open ditches.
Tile drainage is used mainly on the heavy upland soils in the south-
eastern, southern, and south-central parts of the county. On the till
plain and outwash plain Washtenaw, Wallkill, and Pinola soils have
developed on many small kettle-hole areas. The drainage is inade-
quate, and it is often impossible to get lateral outlets for tiles. In
such places, where gravel and sand are close to the surface, it may be
feasible to use vertical tile drainage. By boring a hole to the under-
lying gravel and setting the tile in vertical position the water can be

isposed of more quickly and with less damage to the crops.

dditional data on drainage operations in the county, based on the
United States census of 1940, are presented in table 10.

TasLe 10.—Length of ditches and tiles and the acreage covered by
drainage enterprises in St. Joseph County, Ind., in 1940

. - Length of{Length of| Area
Drainage enterprise ditches | tile | covered

Miles Miles Acres

Ditehesonly__. . _______________________________ 422.2 |\ ______. 187, 544
Tileonly_ .. 50. 0 920
Ditches and tile________________________________ 38. 0 21.5 10, 829

Total . ____. 460. 2 71.5 | 199, 203

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and development
acting on the parent materials deposited or accumulated by geologic
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agencies. The characteristics of the soil at any given point depend on
(1) the physical and mineralogical composition of the parent ma-
terial; (2) the climate under which the soil material has accumulated
and has existed since accumulation; (8) the plant and animal life in
and on the soil; (4) the relief, or lay of the land; and (5) the length
of time the forces of development have acted on the material. The
climate, and its influence on soil and plants, depends not only on tem-

erature, rainfall, and humidity but also on the physical character-
istics of the soil or soil material and on the relief, which, in turn,
strongly influences drainage, aeration, runoff, erosion, and exposure
to sun and wind.

St. Joseph County lies in the region of Gray-Brown Podzolic® soils
of the east-central part of the United States. The soils have developed
principally under a forest vegetation, but local prairie areas are present
where the soils have developed under a tall prairie-grass vegetation.
Most of the soils developed under a heavy forest cover of deciduous
trees have sufficient rainfall to wet them to an indefinite depth, so that
a moist condition, except in short periods, is maintained throughout
the soil. The climatic and biologic conditions germit only a relatively
thin surface accumulation of organic litter and a few inches of dark-
colored soil in the upper part of the profile. The surface layer, or
organic matter, is thinner than in the Podzol region to the north but
thicker than in the Red and Yellow Podzolic re§ions to the south.
All except the very poorly drained soils are light-colored and relatively
low in organic content.

Soils developed under a prairie-grass vegetation have dark-colored
surface and upper subsoil horizons. Although they have formed un-
der practically the same climatic conditions and from parent material
similar to that of the Gray-Brown Podzolic soils, the tyg:a of vegeta-
tion has resulted in the accumulation of a relatively high content of
organic matter in the surface and upper subsoil horizons.

e soils have all developed on glacial drift of the Late Wisconsin
glaciation, which include (1) glacial till, (2) glaciofluvial outwash
material, and (3) alluvial material. On the basis of their characteris-
tics they are classified and discussed in three groups: (1) Zonal soils,
(2) intrazonal soils, and (3) azonal soils.*®

The zonal soil group, which includes soils having well-developed
characteristics reflecting the active factors of soil genesis, climate, and
vegetation, is represented in this county by Gray-Brown Podzolic and
Prairie soils.

The Gray-Brown Podzolic soils have a grayish-brown to light yel-
lowish-brown eluviated A horizon; a yellowish-brown, brown, or
brownish-yellow illuviated B horizon; and a C horizon composed of
physically weathered and in some instances partly chemically weath-
ered rock materials.

The Prairie soils have a dark grayish-brown to very dark grayish-
brown eluviated A horizon; a dark-gray to dark grayish-brown illu-
viated upper B horizon and a brownish-yellow to yellowish-brown
lower B horizon; and a C horizon similar to the timbered analog.

°BALDWIN, M. THE GRAY-BROWN PODZOLIC SOILS OF THE EABTERN UNITED STATES.
Internatl. Cong. Soil Scl. Proc. and Papers 4: 276-282, 1928.
* See footnote 6, p. 29.



ST, JOSEPH COUNTY, INDIANA 107

The intrazonal soil group, consisting of soils having more or less
well-developed soil characteristics reflecting the dominating influence
of some local factor of relief, parent material, or a%e over the normal
effect of climate and vegetation, include the semi-Planosols, Wiesen-
boden, Half Bog, and Bog soils.

The semi-Planosols have ABC or ABYC ™ profiles and include soils
developed under both timber and prairie vegetations. They have more
or less normal A, B, and C horizons, with a lower B horizon—desig-
nated as the Y horizon in the Indiana system of horizon designation—
occurring between the main B horizon and the C horizon in some
soils. Mottling occurs in the lower A horizon in the imperfectly
drained soils and at the surface in the poorly drained ones.

The Wiesenboden are dark-colored soils of normally very poorly
drained depressions, classified in the Indiana system of horizon desig-
nation as having an HMU profile. The H horizon is very dark brown-
ish-ira to nearly black and high in humus content. It is underlain
by the KI horizon, which is characterized by a gray to light-gray color
in the more poorfy drained members of the group represented by the
true Wiesenboden, and a mottled gray, yellow, and rust-brown color—
the gray predominating—in the less poorly drained members repre-
sented by the timbered Wiesenboden. The U horizon represents the
relatively unmodified underlying mineral material. A progressive
transition probably occurs from the HMU profile to the ABC profile
as drainage and relief change.

Half Bog soils (HMU profile) have developed largely under a
swamp-forest type of vegetation, with mucky surface soil underlain
by gray mineral soil. The water table is at or very near the surface
most of the year.

Bog soils (HHH profile), developed in areas where water stands
continually at or above the surface, have formed under swamp or marsh
types of vegetation and consist of plant remains, including sphagnum
moss, other mosses, reeds, grasses, and woody material. They have a
muck or peaty surface soil underlain by muck, peat, or marl.

Azonal soils include those not having well-developed soil character-
istics—the Alluvial soils. They are formed by recent deposits of ma-
terial that are, in most cases, subject to additional water deposits.
Except in some of the higher lying areas where there may be a slight
development, soil-forming processes have not yet had time to bring
about the development of eluviated and illuviated horizons.

A grouping of the soil series by great soil groups, natural drainage
conditions, drainage group designation, profile designation, and under-
lying material is given in table 11,

GRAY-BROWN PODZOLIC SOILS

The Gray-Brown Podzolic §roup includes the well-drained, some-
what excessively drained, and excessively drained soils of the up-
lands and terraces—the Miami, Galena, Hillsdale, Bellefontaine,
Coloma, Tracy, Fox, Argos, and Hanna series.

1 See footnote 7, p. 29.



TaBLE 11.—So0il series of St. Joseph County, Ind., arranged according to great soil groups, drainage, profile horizons,

and underlying material
ZONAL SOILS
. T . Drainage Profile
Great sg;lﬁ%:olups and l\aggrl;?ilittii;glsn?ge dgioglg;,- degign‘a- Underlying material
tion 2 tion
LATE WISCONSIN GLACIAL AGE
Gray-Brown Podzolic soils:
700 D Well to somewhat exces- 1v ABYC | Thin deposits of stratified sand and silt over glacial
sively drained. till.
Bellefontaine_ - . __._.__|_____ do_ . __________ v ABC Drift of loose caleareous gravel and sand.
Coloma. .. _________. Excessively drained______ v ABC Nonc:(zilcareous glacial drift composed largely of quartz
sand.
Fox_ _____ ... Somewh?it excessively \% ABC Highly calcareous stratified gravel and sand.
drained.
Galena________________ Well drained____._______ v ABYC | Moderately heavy to heavy-textured ecalcareous till.
Hanna________________ Moderately well drained. IT1 ABYC Nonc;.lcareous to slightly calcareous stratified sand
and gravel.
Hillsdale. - ... _.____ Well to somewhat exces- v ABYC | Light-textured siliceous and moderately calcareous
sively drained. till.
Miami__ ... Well drained-___________ 1v ABC Moderately heavy textured highly calcareous till.
Tracy e oo em Well to excessively v ABYC Noncalcareous to slightly calcareous stratified sand
drained. and gravel.
Prairie soils:
Door_ __ .. Well to somewhat exces- v ABYC | Slightly calcareous stratified sand and gravel.
gively drained.
Lydiek oo oo do.. o ___ A% ABYC Noméialca.reous to slightly caleareous stratified sand
and gravel.
Warsaw_.____ o _|o.._ doo oo A\’ ABC Highly calcareous stratified gravel and sand.
Alida_ .. __________. Moderately well drained. III ABYC | Slightly calcareous sand and gravel.

801
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INTRAZONAL SOILS

Semi-Planosols:
Conover

Willvale

Wiesenboden (timbered):
Brookston

Wiesenboden: Clyde

Half Bog soils: Maumee

Bog soils:
Carlisle

_________________ 1I ABC

_________________ II ABYC

ITI
_________________ VIITorIX | DHMU
_________________ VIIIorIX | DHMU

_________________ IX HMU
_________________ X HMU

______ II ABC
______________ 11 ABC
__________ I ABYC
______ II ABYC

_____ VIII HMU
.............. VIII HMU
X HHH

X HHH

X HHH

X HDH

X HHH

X DHH

LATE WISCONSIN GLACIAL AGE

Ligllxlt to moderately heavy textured highly calcareous
till.

Do.

Moderately heavy to heavy-textured calcareous till.

Noncalcareous to slightly calcareous stratified sand
and gravel.

Thinl deposits of stratified sand and silt over glacial
till.

Noncalcareous to slightly calcareous stratified sand
and gravel.

Calcareous till.
Thin deposits of stratified sand and silt over glacial till.
D

0.

Acid stratified sands.

Noncaleareous to slightly calcareous stratified sand
and gravel.

Glacial till and slightly calcareous stratified sand and
gravel.

Late Wisconsin calcareous till.

Caleareous stratified sands.

Muck and peat.
Muck and marl.
Muck and peat.
Muck and sand.
Peat.

Muck and peat.

See footnotes at end of table.
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TasLe 11.—Sotl series of St. Joseph County, Ind., arranged according to great soil groups, drainage, profile horizons,
and underlying material—Continued

AZONAL SOILS

Great soil d Natural drai Drainage |  progje
reat soil groups an atural drainage group h . .
series ! conditions 2 designa- di?:)%n?" Underlying material
tion 3
Alluvial soils: Griffin_________ Moderately well to im- 111 DDD Slightly acid to slightly alkaline alluvium from Late
perfectly drained. Wisconsin drift.

1 Gr%lglng based on soll classification defined in Sofls and Men, Yearbook of Agricul-
ure, I

slbramége conditions existing before Improvements; most areas having imperfect,
polt; cum v:(ry poor drainage eonditions have been artificially drained snfficiently to per-
m 'vation.

ased on The Story of Indiana Solls, by T'. M. Bushnell, associate in agronomy,

ent of Agronomy, Purdue Unlvers!ty Agricultural Experlment Station. Group
udes nea.rly level poorly drained soils without or| ulc accumulation and with eluvi-
nwd and illuviated horizons; group II, nearly leve! l}tllf undulating imperfectly
drained soils, with mottling in the lower A horizo izon; group nearly level moderately
well-drained solls with mottling in the B; or By horlmn group iV undulating to steeply
sloping well-drained soils, group V, level to steeply leplng well to excessively drained
soils, characterized by loose porous 'substratum of gravel or sand; groups VIII and IX,
very poorly drained depressional goils with an accumulation of organlc matter in the

surface horizon; and group X, very poorly drained organie soils, representing an accumula-
tion of peat and muck

1 Based on Indiana system of horizon designation; the Y horizon includes the lower B
horizon, which is siity in character or between the main B and the O horizons; the H
horizon'de ates the humus or organic-bearing horizons in the VIII and IX dralnsga
ﬂroﬂles, the M horizon is the modified mineral subsoil below the H horizon; the U horizon

he unmodified gcologic deposits below the M horizon; and the D horlzons refer to varf.

ous depositional layers of alluvium

# Conglsts of moderately dark-colored mineral wash over dark-colored mineral material,
underlain by sand and gravel; not a true Wiesenboden soil.

¢ Consists of light-colored mineral wash over dark-colored mineral material; not a true
‘Wiesenboden soil.

T Consists of light-colored mineral wash over muck or peat.

011
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Miami silt loam, a well-drained zonal soil developed on highly
calcareous glacial till, has the following profile description mn a
wooded area:

A, About 14 inch, accumulated layer of partly decayed leaves, twigs, stems,
and other forest litter. Reaction, neutral.

A;. O to 2 inches, dark-gray or dark brownish-gray friable silt loam con-
taining a high percentage of organic matter, largely decomposed and
mixed with the mineral material, and numerous fine tree roots.
Reaction, slightly acid.

A,: 2 to 5 inches, dark grayish-brown friable medium-granular silt loam
containing less organic matter than the above horizon; slight indi-
cation of a thin-platy structure. Reactlon, slightly acld.

As. § to 18 inches, light yellowish-brown friable coarse-granular heavy silt
loam. High worm activity. Reaction, medium acid.

B... 18 to 16 inches, light yellowish-brown to brownish-yellow silty clay
loam breaking into small nuciform or subangular aggregates 4 to %
fnch in diameter. Reaction, medium acid.

B,;. 16 to 31 inches, brownish-yellow to yellowish-brown heavy silty clay
loam that breaks, when moist, Into medium-sized nuciform or sub-
angular aggregates 3% to 1% inches in dlameter. When wet the
material 18 moderately plastic, and when dry it becomes hard. A
thin coating of brown silty material is on many cleavage faces.
Reaction, medium to strongly acid.

Bs. 81 to 34 inches, dark yellowish-brown silty clay loam, similar in struc-
ture to the horizon above but somewhat less compact. Reaction,
slightly acid to neutral. This is the neutral horizon of the Miami
solls and consists of leached and partly weathered parent material
with some accumulated colloids.

C. 34 inches u—ﬁ, gray and yellow silty clay loam, unassorted highly calcare-
ous till.

As mapped in this county, the Miami soils vary from the above de-
scri}})jtion in texture, thickness, and color of the various horizons.

The Galena soils differ from the Miami in being developed on cal-
careous glacial till containing a relatively high proportion of Devon-
ian shale in the silt loam type and of shale a.ndp siliceous sand in the
loam type. The depth of leaching varies from 3 to 6 feet.

The following profile description is typical of Galena silt loam in a
wooded area:

A, About 34 inch, accumulated layer of partly decayed leaves, twigs, stems,
and other forest litter. Reaction, neutral.

A O to 2 inches, moderately dark grayish-brown medium-acid mellow silt
loam without well-deflned structure.

A;a 2 to 4 inches, dark graylsh-brown friable medium-granular silt loam.
Ori%anlc content is less than in the above horizon. Reaction, slightly
acid.

A;. 4 to 9 Inches, yellowish-brown or brownish-yellow heavy silt loam that
breaks into coarse granules. Reaction, medium to strongly acld.

B.. 9 to 16 inches, brownish-yellow silty clay loam, breaking into 14- to
%?ch angular blocky aggregates. Reaction, medium to strongly
acid.

B;.. 16 to 22 inches, brownish-yellow silty clay loam that is heavier and
more compact than the overlying material and breaks into 8- to
1%-inch blocky aggregates. It is hard when dry and moderately
plastic when wet; dark-brown shale fragments are noticeable.
Reaction, medium to strongly acid.

B;.. 22 to 36 inches, brownish-yellow silty clay loam that is heavier and
more compact than the overlylng material. The material breaks
into 34- to 1%-inch blocky structure aggregates. It is hard when
dry and moderately plastic when wet. Black shale fragments are
present. Reaction, medium to strongly acid.
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Bss (Y:). 36 to 51 inches, brownish-yellow to pale-yellow silty clay loam,
which increases in colloidal content with depth. Dark-brown shale
fragments are noticeable, and a few gray mottlings are present.
Reaction, medium acld in upper part gradually changing to slightly
acid in the lower part.

0. 51 inches -+, pale-yellow silty clay loam calcareous glacial till contain-
ing a relatively high proportion of shale fragments.

Variations within areas of Galena soils are in color, thickness, and
texture of the various horizons and the depth to and composition of
the calcareous till.

The nearly level to rolling Hillsdale soils differ from the Miami in
that free lime carbonates occur at about twice the depth; internal
drainage is more rapid, owing to a less compact B horizon; and the C
horizon contains a relatively%'nigh proportion of quartz sand.

The Bellefontaine soils are characterized by waxy, clayey B, and B,
horizons and by unconsolidated gravel and sand substrata.

Coloma soils consist of thick accumulations of sandy glacial till
material. The A and B horizons are very slightly coherent sand
material, and the substratum consists of loose sand containing a higK
proportion of quartz material.

The Tracy soils are developed on glaciofluvial outwash plains and
terraces, on sand and gravel high in Devonian shale and quartz sand.
A typical description of Tracy loam in a wooded areas is as follows:

Ao, About %t inlch, partly decomposed leaves, twigs, and leafmold. Reaction,
neutral.

A, 0to2inches, dark-gray or dark brownish-gray loam with a high content
of organic matter. Reaction, medium to slightly acid.

As,. 2 to b inches, grayish-brown to yellowish-brown friable loam, relatively
low in organic content. Reaction, strongly acid.

As 3. § to 11 inches, yellowish-brown to brownish-yellow friable granular loam.
Reactlon, strongly acid.

B, 11 to 15 inches, yellowish-brown loam to light clay loam that breaks into
small nuciform or subangular aggregates. Reaction, strongly acid.

B;. 15 to 26 inches, yellowish-brown to weak reddish-brown clay loam that
breaks into well-developed 14- to 1-inch nuciform aggregates. The
material is friable when molist, hard when dry, and moderately
plastic when wet. Reaction, strongly acid.

B;,(Y:). 26 to 60 inches, yellowish-brown to brownish-yellow stratifled
layers of sand, clay loam, and gravel. Reactlon, strongly acid.

C. 60 inches +, gray and yellow loose stratified slightly calcareous sand and
gravel containing a high proportion of quartz sand and Devonian
shale material but a low proportion of limestone.

The loamy fine sand and loamy sand members of the Tracy series con-
tain more quartz sand throughout the profile than does Tracy loam.

Fox soils are developed on highly calcareous stratified gravel and
sand of the glaciofluvial outwash plains. They have a grayish-brown
to yellowish-brown A horizon, ye]}l)owish-brown B, horizon, weak red-
dish-brown to yellowish-brown waxy and gravelly B, horizon, dark
grayish-brown to dark brownish-gray waxy and gravelly B, horizon,
and a highly calcareous stratified gravel and sand C horizon.

The Argos soils are developed on shallow deposits of Tracylike
asislorted outwash material (4 to 6 feet thick) over unassorted glacial
till,

A typical profile description of the moderately well drained Hanna
fine sandy loam in a wooded area is as follows:
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Ao, About % Inch, accumulated layer of partly decomposed leaves and other
forest litter. Reaction, neutral.

A, 0 to 8 inches, dark grayish-brown or dark brownish-gray fine sandy loam
contalning a high proportion of organic matter. Reaction, medium
acld.

Asi 3 to 6 inches, light yellowish-brown to grayish-brown fine sandy loam.
Reaction, strongly acid.

A, s 6 to 10 inches, light brownish-yellow to grayish-brown fine sandy loam,
slightly plastic when wet. Reaction, strongly acid.

B, 10 to 16 inches, light brownish-yellow to pale-yellow light clay loam,
slightly plastic when wet. Reaction, strongly acid.

B, 16 to 20 inches, pale-yellow to light brownish-yellow sandy clay loam or
clay loam that breaks into subangular to nuciform aggregates. Re-
action, strongly acid.

Bss. 20 to 30 inches, mottled gray, yellow, and rust-brown clay loam to heavy
loam. Reaction, strongly acid.

Bss (Yi1). 30 to 48 inches, mottled gray, yellow, and rust-brown loose inco-
herent loamy fine sand to fine sand. Reaction, strongly acid.

B:s (Ys). 48 to 62 inches, mottled gray, yellow, and rust-brown lenses and
thin layers of sand, clay loam, and fine gravel. Reaction, medium
acid.

C. 62 inches +, gray and yellow, mottled and blotched with rust brown,
slightly calcareous stratifled sand and gravel,

PRAIRIE SOILS

The well to somewhat excessively drained Prairie soils include the
Iz?%r, Lydick, and Warsaw series and the moderately well-drained

ida.

Door soils are developed on stratified sand and gravel, similar to that
on which the Tracy soils are formed. Owing to the prairie-grass
vegetation under which they developed, the A horizons are very dark

rayish brown to dark grayish brown and high in organic content, and
the B, horizon contains a relatively high organic content.

The Lydick soils have developeg under a tall prairie-grass cover on
which bur oaks have recently encroached. They are intermediate in
color of surface and upper subsoil horizons between Tracy and Door
soils and represent a transition from prairie to timber soils. The C
horizons are similar to those of the Tracy soils.

Warsaw soils are the Prairie analog of the Fox soils. They are
similar to the Fox soils in profile characteristics, except that the sur-
face and upper subsoil horizons are darker colored and contain more
organic matter.

The Alida soil is & member of the Lydick catena, and is developed
on geologic materials similar in character to those giving rise to the
Hanna series. Originally it had a cover of tall prairie grass, but
hardwood timber has encroached recently upon the grassland. The
profile characteristics are similar to those of the Hanna soils, except
the A horizon and B, horizon are darker colored and contain more
organic matter.

SEMI-PLANOSOLS

The semi-Planosols include the imperfectly drained Crosby, Con-
over, Otis, Willvale, and Walkerton soils and the poorly drainedy Quinn.
The imperfectly drained soils of this group were developed on
nearly level to gently undulating relief and subjected to periodic
saturation during the process of soil formation,
160897—850—8



114 SOIL SURVEY SERIES 1938, NO. 27

Crosby soils are developed on highly calcareous moderately heavy
textured glacial till. A profile description of Crosby silt loam in a
wooded area is as follows:

A, About 34 inch, accumulated layer of partly decomposed leaves, twigs, and
other forest litter. Reaction, neutral,

A1 0 to 2 inches, dark brownish-gray to very dark brownish-gray friable
fine-granular silt loam, high in organic matter. Reaction, slightly
acid.

A;» 2 to § inches, brownish-gray to dark brownish-gray friable silt loam,
somewhat lower in organic content than the above horizon. Reac-
tion, medium acid.

Aa. 3 to 10 inches, light brownish-gray medium-granular gilt loam. Reaction,

medium acid.

B.. 10 to 14 inches, mottled gray, yellow, and rust-brown silty clay loam that
breaks into 14- to 3-inch subangular to nuciform aggregates. When
moist the material is easily crushed into medium to fine granules.
Reaction, medium acid.

B.. 14 to 88 inches, mottled gray, yellow, and rust-brown moderately plastic
heavy sllty clay loam, breaking into 14- to 2-inch nuciform to sub-
angular aggregates that are somewhat plastic when wet and hard
when dry. Reaction, medium acld.

C. 36 Inches -}-, mottled gray, yellow, and rust-brown moderately compact
highly calcareous clay loam or silty clay loam glaclal till,

Variations of Crosby soils from the above profile description are in
color, texture, and thickness of the various horizons and in the depth to
and texture of the substrata of glacial till. o )

Conover soils are developed on highly calcareous glacial till similar
to that on which the Crosby soils developed, and natural drainage con-
ditions are about the same, They differ from the Crosby soils in hav-
ing darker colored A horizons to a depth of 8 to 10 inches that are
relatively high in organic content.

Otis soils are developed on moderately heavy to heavy-textured cal-
careous glacial till containing a relatively high proportion of dark-
brown Devonian shale. They have A horizons similar to Crosby soils,
but the B, and B, horizons are heavier textured, and the lower B,
horizon, or Y horizon, extends to a Qegth of 40 to 70 inches or more
when the calcareous till occurs at variable depths. )

The Willvale series consists of imperfectly drained soils developed
under a mixed hardwood forest on glaciofluvial outwash material.
This material is composed of slightly calcareous stratified sand and
fravel containing considerable quantities of shale and is leached of

ime and other carbonates to depths of 70 to 80 inches or more. The
Willvale soils have A, B, Y, and C horizons with variable quantities of
clay accumulated in the B horizons. Mottling occurs immediately
below the A, horizon. ) ) ] )

Walkerton soils consist of thin deposits (4 to 6 feet) of glaciofluvial
outwash material, similar to that of the Willvale soils, underlain by
unstratified glacial till. They are imperfectly drained, with mottling
occurring in the A, horizon. .

The Quinn series—the poorly drained member of the Tracy catena—
is developed on glaciofluvial outwash material similar to that un-
derlying the Tracy, Hanna, and Willvale soils. They have gray to
light-gray A horizons, with faint rust-colored mottles and blotches;
mottled gray, Kellow, and rust-brown B, and mottled gray and yellow
B, horizons that are moderately heavy textured; lower B,, or Y,
horizons that consist of thin layers or lenses of sand, clay loam, and
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some %ravel; and slightly calcareous C horizons of stratified sand and
gravel containing a relatively high proportion of dark-brown De-
vonian shale. They are leached of lime and other carbonates to depths
of 70 to 80 inches or more.

WIESENBODEN SOILS

The timbered Wiesenboden soils include the Brookston, Lapaz,
Granby, and Newton series. They have HMU horizons, as shown by
the Indiana system of profile designation.

Brookston soils occupy slight depressions and broad flats in the
%lacial till region where very poor natural drainage conditions exist.

efore artificial drainage, water stood at or near the surface most of

the year.
Fgllowmg is a typical profile description of Brookston silty clay
loam in wooded areas:

1. (Hi). %- to 3-inch accumulated layer of leaves, twigs, and other forest
litter.

2. (H,). 0 to % inch, very dark-gray finegranular silt loam, containing a
very high proportion of organic matter and numerous small feeder
tree roots. Reaction, neutral.

3. (H,). % to 5 inches, dark-gray or very dark brownish-gray coarse-granu-
lar silty clay loam, relatively high in organic content and containing
numerous fine tree roots. Reaction, neutral.

4. (H,). 5 to 14 inches, dark brownish-gray heavy silty clay loam or clay
loam, breaking into 1%- to %-inch angular pleces. Numerous small
pebbles and an occasional boulder are present. Reaction, neutral.

5. (M,). 14 to 21 inches, mottled gray, yellow, and rust-brown plastic silty
clay, breaking into 14- to 2l%-inch angular pieces and containing
much grit, numerous pebbles, and an occasional boulder. The ma-
terial is sticky when moist and hard when dry. Reaction, neutral.

6. (M:). 21 to 60 inches, highly mottled gray and yellow plastic silty clay
to sandy clay, breaking into 1- to 6-inch irregular angular pieces
and containing numerous pebbles and rock fragments. Mottling
often occurs in pockets or as blotches, and an occasional pocket of
lighter textured material is present. Reaction, neutral.

7. (U). 60 inches +, gray and yellow compact calcareous glacial till com-

posed of unassorted silt, clay, sand, and rock fragments.

Variations in the profile characteristics of Brookston soils are in color,
texture, organic content, and acidity of the surface soil and in the
thickness, texture, and color of the subsoil and substrata. Brookston
soils associated with Galena and Otis soils have a slightly acid surface
soil and contain a higher proportion of shale fragments than those
associated with Miami and Crosby soils.

Lapaz loam is a dark-colored very poorly drained soil of the Argos
catena. It occupies slight depressions and flats of the outwash lains
and consists of relatively thin (4 to 6 feetz deposits of glaciofluvial
outwash material over unstratified glacial till. The surface and upper
subsoil horizons are similar to those of Brookston loam, but the subsoil
below a depth of about 36 inches consists of assorted fine sand, sand,
and silt. Calcareous till occurs below a depth of 54 to 60 inches.

The Granby soils are developed in slight c{)epressions and flats, where
the water tabfe was at or near the surface most of the year. They have
very dark brownish-gray or very dark-gray H horizons extending to
a depth of 12 to 18 inches; mottled gray, yellow, and rust-brown M
hé)rézons : and U horizons, or underlying material, of calcareous strat-
ified sand.
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Newton soils have H, M, and U horizons very similar to those of the
Granby soils, but the entire Froﬁle is strox:igly to very strongly acid
in reaction. The Newton soils are developed in sliﬁht depressions and
on slightly elevated flats where the water table fluctuated near the
surface the greater part of the year. They have dark brownish-gray
H, horizons grading at 8 inches into coffee-brown H, horizons at a
depth of 15 inches or more. The M horizons are mottled gray, yellow,
and rust-brown clay loams. The U horizon, or underl{ing material,
consists of assorted sand and fine gravel that is usually moderately
acid. The H and M horizons are strongly acid in reaction. The M
horizons contain an abnormal accumulation of clay compared to the
Newton soils in the western part of the Kankakee Valley where the

arent material consists largely of acid sand and elsewhere remote

rom the areas having extensive outwash deposits. Some areas of
this soil were probably developed under forest cover and other areas
under a grass and sedge cover or true Wiesenboden.

Pinola and Washtenaw soils are grouped with the Wiesenboden
soils, but they do not strictly belong to this group. Pinola silt loam
consists of dark-colored colluvial material washed in from upland
areas of Prairie soils over dark-colored very poorly drained soils.
The thickness of the colluvial deposits varies from 10 to 30 inches.
Washtenaw silt loam consists of an accumulation of light-colored ma-
terial washed in from surrounding uplands of glacial till and, in some
cases, outwash over dark-colored very poorly drained soils. The light-
colored colluvial material varies from 10 to 30 inches or more in
thickness.

The true Wiesenboden group is represented by Clyde silty clay loam,
which occupies the depressional areas in the glacial till region. The
H horizons are higher in organic content and thicker than those in the
associated Brookston soils; the upper M horizon is gray; the lower
M horizons are highly mottled gray, yellow, and rust brown; and the
U horizon, or underlying material, consists of unassorted calcareous

glacial till.
HALF BOG SOILS

The Half Bog group includes the Maumes soils. Maumee soils are
developed under very poor natural drainage conditions on calcareous
stratified sand of the glaciofluvial outwash plains and lake-laid mate-
rial, Although the Maumee soils are classe(i) as Half Bog soils, a part
of them probably never was forested and may be Wiesenboden. hey
have very dark-gray to nearly black H horizons, with a thin layer
of muck on the surface. The H horizon extends to a depth of 18 to 24
inches and is underlain by the upper M horizon of gray sand or clay
loam material. The lower M horizons are mottled yellow and gray,
and the U horizon, or underlying material, consists of calcareous
stratified sand. The profile of Maumee soils closely associated with
members of the Tracy catena contains a considerable quantity of
Devonian shale fragments, and the surface soil is somewhat more acid
than is normal for this series.

BOG SOILS

The Bog soils include Hou%hton, Carlisle, Edwards, and Kerston
mucks, Peat, and Wallkill silt loam.
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Houghton muck is a nearly neutral organic soil developed on a
sedge-%rass type of vegetation. The following profile description 1s
typical:

1. (H,). 0 to 7 inches, black granular well-decomposed muck. Reaction,
neutral.

2. (H,). 7 to 12 inches, black moderately compact well-decomposed muck
that breaks into large lumps. A few brown fibrous remnants of
roots are present, Reaction, very slightly acld.

3. (Hs). 12 to 24 Inches, dark-brown to nearly black macerated plant remains
that are soft when wet. This horizon contains considerable well-
defomposed remnants of reeds and sedges. Reaction, very slightly
acid.

4. (H,). 24 inches +, brownish-yellow fibrous partly decomposed plant re-
mains; twigs, leaves, and stems easily distinguishable. Reaction,
slightly acid.

There is little difference in color or degree of decomposition between
the Houghton and Carlisle mucks, although in Carlisle muck the water
level may be slightly lower, decomposition somewhat further advanced,
and the surface horizons deeper and darker. Woody remnants occur
throughout the soil mass of Carlisle muck, indicating that the recent
vegetative cover consisted of trees that were largely tamarack, birch,
elm, maple, and basswood.

Edwards muck is similar in color, character, state of decomposition,
and vegetative cover to Carlisle muck. It is underlain within 3 feet of
the surface by soft-gray shelly calcareous marl.

Kerston muck, developed in alluvial bottom lands, receives oc-
casional depositions of sand and silt. It consists of alternate layers
of muck and sand of various thickness and, in some instances, might
be classified as an Alluvial soil.

Peat deposits consist of raw relatively undecomposed organic ma-
terials developed under a high water table. They are very highly acid.
The present vegetation of cinquefoil, huckleberry, ferns, moss, cotton

ass, and briers, is bordered by buttonbush and a few tamarack trees,

n most places the surface soil is a brown or black shallow layer of
moderately decomposed fibrous organic matter. It is underlain by a
fibrous spon%y mass of comparatively undecomposed plant material.

Wallkill silt loam consists of an accumulation of light-colored min-
eral material 10 to 30 inches or more thick over muck or peat.

ALLUVIAL SOILS

Griffin loam, representing the Alluvial soils in this county, has a
DDD profile. The surface soil is brownish gray to light brownish
gray, highly blotched with yellow below a de tﬁ og 3 to 6 inches. The
mottled gray, yellow, and rust-brown subsoil is extremely variable in
composition, depending on the source and character of the sediments.

MANAGEMENT OF THE SOILS

By A. T. WIANCKO, Department of Agronomy, Purdue University Agricultural
Experiment Station

Successful aEriculture depends upon a productive soil. Every
farmer knows that soils differ in natural productivity. His particular
farm may have good soil or poor soil or some of each. Unless he is
prepared to move, he has no choice but to work with what he has. To
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make the most of the soil that he has, he should understand its char-
acteristics and learn to correct its deficiencies. This is not difficult,
because the individual farm has only two or three, or at the most, four
or five different kinds of soil. Each of these may present different
problems as to treatment and general management. These problems
must be studied and understoog if crops are to be produced profitably.

The purpose of a discussion on soil management is to call attention
to the deficiencies of the several soils and to outline the treatments
most needed to yield satisfactory results. No system of soil manage-
ment can be satisfactory unless in the long run it not only produces
groﬁtable returns but also maintains the productivity of the soil.
Some soil treatments and methods of management may be profitable
for a time but ruinous in the end. One-sided or unbalanced and in-
adequate treatments have been altogether too common in the history
of farming in the United States. Most soils are being more and more
depleted of fertilitg, and manly have been ruined. Some, however,
have been improved. By applying present-day knowledge, all soils
that can be farmed at all can be i1mproved and made profitably produc-
tive year after year. Properly balanced systems of treatment and
crop management will continue to yield the farmer a satisfactory in-
come, provided he operates a large enough acreage.

For considering the quality of the land in this county, and to get
some idea of the soil treatments that may be needed in particular
cases, basic information concerning the natural fertility status of the
principal soils of the county is presented in tables 12 and 13.

FERTILIZER ELEMENTS IN THE SOILS

The approximate content of nitrogen, phosphorus, and potassium
in the principal types of soil in this county, expressed in pounds of
elements in an acre of plowed surface soil 6 to g inches deep (about
2,000.000 pounds), and the relative quantities of available phosphorus
and potassium are shown in table 12.

TaBLE 12.—Approximate quantities of nitrogen, phosphorus, and
potassium per acre in certain cultivated soils of St. Joseph County,

[ELEMENTS IN POUNDS PER ACRE OF SURFACE BOIL 6 TO 7 INCEES DEEP, L=LOW,;
M=MEDIUM; H=HIGH]

Total | Total | Total A\g?ll- A‘{:l'i]'
Soil type nitro- | phos- | potas- | B¢ ab'e

1 : phos- | potas-
gen phorus sium phorus sium

Pounds | Pounds | Pounds

Alida silt loam . _______________ 2, 800 1,290 | 29, 000 M M
Argosloam__._____.___.___._._ 1, 800 540 | 30, 000 L L
Argos fine sandy loam._ . ______. 1, 600 410 | 25, 000 L L
Bellefontaine sandy loam_______ 1, 600 570 | 25, 000 L L
Brookston gilty clay loam__.____| 6,400 1,150 | 39, 000 M M
Brookston loam_______________ 4, 800 1, 200 | 31, 000 M M
Carlisle muck 2________________ 25, 600 1,290 | 3,000 L L

Shallow phase over clay 2___| 14, 000 840 | 5, 000 L L

Shallow phase over sand 3_.| 22, 800 900 i 4, 000 L L

See footnotes at end of table.
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TasLe 12.—Approwimate quantities of nitrogen, phosphorus, and
potassiwm per acre in certain cultivated 8oils of St. Joseph County,
Ind.—Continued

[See headnote on p. 118]

Total Total Total ‘A;‘{ﬂlel' i‘i)al'::l-

Soil type nitro- phos- | potas- phos- | potas-

gen phorus!| sium phorus | “sium

Pounds | Pounds | Pounds

Clyde silty clay loam . _________ 15, 200 1, 630 | 39, 000 M M
Coloma loamy fine sand._.______ 1, 000 350 | 20, 000 L L
Conover loam..____________.__. 4, 200 960 | 28, 000 M M
Crosby silt loam_ .. _________. 2, 600 720 | 30, 000 L L
Crosby loam__________________ 2, 000 630 | 29, 000 L L
Doorsiltloam._ . . _____.__.__ 3, 600 1, 140 | 28, 000 L L
Doorloam.____ . ________.____ 2, 600 820 | 31,000 L L
Edwards muck? ______________ 19, 400 1, 190 5, 000 L L
Fox loam_____________________ 1, 600 690 | 29, 000 L L
Fox sandy loam_____.__________ 1, 200 720 2, 500 L L
Galena silt loam_______________ 2, 400 410 | 39, 000 L L
Galena loam. __.__.____.___.___ 2, 400 520 | 33, 000 L L
Granby loam_ _ .. _._______.__ 4, 200 1, 060 | 23, 000 L L
Granby fine sandy loam________ 3, 000 720 | 18, 000 M L
Griffinloam_ ... _________ 4,000 | 1,100 | 23,000 M L
Hannaloam.___________._______ 2, 400 1, 000 | 29, 000 M L
Hanna fine sandy loam._....____ 1, 400 940 | 26, 000 M L
Hanna loamy fine sand._________ 1, 200 720 | 22, 000 M L
Hillsdale loam . . .. ____________ 2, 000 740 | 35, 000 M L
Hillsdale fine sandy loam__.___. 1, 400 530 | 28, 000 L L
Houghton muek 2_________.___ 24, 000 1, 240 5, 000 L L
Kerston muck *_ _____________. 900 | 8,000 L L
Lapaz loam_._.____ 890 | 29, 000 M L
Lydick silt loam 860 | 29, 000 L L
Lyvdickloam_____.____.___._____ 610 | 32, 000 L L
Maumee loam .. _________.___. 1, 360 | 25, 000 M L
Maumee fine sandy loam_______ 5, 400 1, 140 | 23, 000 L L
Mucky phase?®_ __________. 18, 600 1,380 | 9,000 L L
Miami silt loam_______________ 2, 400 560 | 34, 000 L M
Miamiloam. ... _____________ 2, 000 530 | 30, 000 L L
Newton loam_ . ____._.________ 5, 000 1, 000 | 28, 000 M L
Newton fine sandy loam____.__. 4, 800 810 | 24, 000 L L
Otis siit loam_ ________.____.____ 3, 000 740 | 37, 000 L L
Otisloam________ . __.___._._... 2, 400 560 | 34, 000 L L
Peat? ______ .. 17, 600 710 | 3,000 L L
Pinola silt loam_______________ 4, 400 1,750 | 33, 000 H H
Quinn silt loam __ _____________ 3, 000 700 | 25, 000 L M
Quinn loam__________________. 3, 000 650 | 23, 000 L L
Tracy loam___________________ 1, 800 730 | 32, 000 L L
Tracy fine sandy loam_________ 1, 200 610 | 28, 000 L L
Tracy loamy fine sand__ _._____ 1, 000 660 | 23, 000 L L
Tracy loamy sand____________. 1, 000 630 | 23, 000 L L
Walkerton loam______________. 2, 200 420 | 22, 000 L L.
Wallkill silt loam__ ____________ 4,200 1,350 | 41, 000 M H
Warsaw sandy loam___________ 2, 800 840 | 18, 000 L L
Washtenaw silt loam___________ 4,000 | 1,350 | 40, 000 M M
Willvale silt loam__.___________| 3,000 1,040 | 28, 000 M M
Willvale loam._.__.___________ 2, 400 970 | 29, 000 M M
Willvale fine sandy loam_ ______ 1, 900 670 | 20, 000 L L
Willvale loamy fine sand_ .. ___. 1, 600 510 | 19, 000 L L

1 Soluble in strong hydrochloric acid (specific gravity 1.115),
2 Based on 1,000,000 pounds per acre.
3 Based on 1,500,000 pounds per acre.
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The total content of nitrogen generally indicates the soil’s need for
that element. It generally indicates also the need for organic matter,
because nitrogen and organic matter are closely associated in soils.
Usually, the darker the soil the higher its content of both organic
matter and nitrogen. Soils having a low total nitrogen content soon
wear out, as far as that element is concerned, unless the supply is
replenished by growing and turning under legumes or by applying
nitrogenous fertilizer.

The total phosphorus in ordinary soils is usually about the same as
that shown by a oIl)etermination with strong acid. The supply of total
phosphorus is low in most Indiana soils, and phosphatic fertilizers
are generally needed.

Tﬁe total potassium in the soil can seldom be taken as indicative
of whether it needs potash fertilizer. Some Indiana soils that have
more than 30,000 pounds of total potassium to the acre in the 6-inch
surface layer fail to produce corn satisfactorily without potash ap-
plications because so little of the potassium they contain is in an avail-
able form. Sandy and muck soils are more often in need of potash
than clay and loam soils. Poorly drained soils and soils with im-
pervious subsoils usually need potash more than well-gerated deep
soils.

Determinations of available phosphorus and potassium were made
by means of the so-called quick tests and are expressed in terms indi-
cating relative quantity, as low, medium, and high. In interpreting
these terms it may usually be assumed that soils testing low will re-
spond to fertilization with the element concerned. If the soil tests
medium there may be doubt as to whether fertilization would pay on
extensive crops. A soil testing high or very high would seem to be
in no immediate need of application of the plant-food element con-
cerned. Since the quick test 1s easily made, it 1s recommended that the
soil or soils of each field of the farm be tested every few years, for
the available supply of any particular element may change because
of the cropping system, the quantities of crops removed, the manure
returned, and the fertilizer added. Plant-tissue tests at critical pe-
riods in the development of the crop will show the nutrient status
of a soil and which plant-food elements are lowest in supply and most
in need of replenishing.

In considering what has just been said about the total and available
supplies of plant nutrients in the soils, it should be recognized that
there are many other factors that affect their crop-producing powers.
These chemical data, therefore, are not intended to be the sole guide
in determining the needs of the soil. Depth, physical character of the
horizons of the profile, and previous treatment and management are all
factors of great importance and should be taken into consideration.
Tests indicate that nitrogen and phosphorus are much less available
in subsurface soils and subsoils than in surface soils. On the other
hand, potash in the subsoil seems to be of relatively high availability.

Crop growth depends largely on the quantity of plant nutrients
available for root contact. If the crop can root deeply it may be able
to make good growth on a soil of relatively low analysis. If the roots
are shallow the crop may suffer from lack of nutrients, particularly
potash, even on a soil of higher analysis. The better types of soils and
those containing large quantities of plant-nutrient elements will en-
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dure exhaustive cropping much longer than the soils of the low plant-
nutrient content.,

The nitrogen, phosphorus, and potassium in a soil are by no means
the only chemical indications of high or low fertility. One of the
most important factors is the degree of acidity. Soils that are very
acid will not produce well, even though there be no lack of plant
nutrients. Although nitrogen, phosphorus, and potassium are of
some value when added to acid soils, they will not be fully effective
until after such soils are limed.

The percentage of nitrogen and the acidity of the principal soils of
the county and the estimated lime requirement are shown in table 13.

TaBLE 13.—Nitrogen, acidity, and lime requirements of certain soils
in St. Joseph County, Ind.

Indi-
Average iﬁ?ﬁd
depth to glim e
Soil type Depth [Nitrogen| pH neutral ston;
material require-
ments
per acre
Inches | Percent Inches Tons
[ 0-6 0. 14 5.1
Alida silt loam_____.__________ lgég . (l)g g g 75 3-4
0- 6 . 09 5.2
Argosloam___________________ | g::lsg . 8% g fll } 60 3-4
1 . .
06 . 08 5 8
Argos fine sandy loam_________ 12253 . g'g 5. g 50 2-3
. 5.
0-6 . 08 6. 2
Bellefontaine sandy loam.______ L lg::l;g . 84 6.0 } 38 1-2
.04 5.9
0-6 .32 6. 6
Brookston silty clay loam_______ g:%g . (1)2 6. g 25 0
1 .05 7.
0-6 .24 6. 8
Brookston loam. _ _____________ t 6—12 .12 ; 5 0 0
18-3 .04 . 6
0-6 2. 56 6.0
Carlisle muek.__ . _____________ 16—%2 3. 36 6.3 60 0
8 2. 24 6. 6
0-6 1. 40 6.9
Shallow phase over clay.____ 12__:% 2.08 6. 4 40 0
________ 5 8
06 2. 28 7.0
Shallow phase over sand___. lg:ég ________ 5 8 45 0
________ 59
06 .76 7.3
Clyde silty clay loam__________ g:lsg .63 (7)'. 3 0 0
1 .19 1
0-6 .05 6. 2
Coloma loamy fine sand________ lgég . gz g g 45 1-2
0- 6 .21 8.5
Conover loam...._._____.______ lg_—ég . (1)8 (()S. 8 20 0-2
.05 1

1 Calejum,
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TasLE 13.—Nitrogen, acidity, and lime requirements of certain soils
in St. Joseph County, Ind.—Continued

Indi(-l
Average| ©3te
depth to gﬁg’:d
Soil type Depth [Nitrogen| pH neutral -
material stone
require-
ments
per acre
Inches | Percent Inches Tons
0- 6 0. 13 6.0
Crosby silt loam.______________ { 13:113(85 . 82 ? g 30 1-2
0- 6 .10 6.1
Crosby loam_______________.__ lgzég . 83 6. g 31 1-2
1. 7.
[ 0-6 .24 5.7
Doorsilt loam____________.____ 1 13::132 . 15 5. 3 70 2-3
.1 5.
[ 0-6 .17 5.1
Doorloam._._________.._____.. 6-18 .10 53 70 2-3
| 1836| .08| 55
I 0-6 1. 94 60
Edwards muck.... ... __._.._ l lg:lg 2, ’gg ((;. 8 20 0
3 . !
0- 6 .08 5.7
Foxloam. ... .. __.___ 6-18 .05 59 40 1-2
18-36 .04 6. 8
06 . 06 58
Fox sandy loam________________ g:ég . 82 g; 40 1-2
1 . X
0- 6 .12 5.3
Galena silt loam_______________ lg_—ég . (1)(13 g g 40 2-4
0 6 12 6.0
Galenaloam._________________. 1&53 . 82 g (1) 50 2-3
06 .21 6.2
Granby loam___________.______ g:%g . 82 ? 8 30 0-1
1 . .
0- 6 .15 6. 4
Granby fine sandy loam________ lg::lig . 81 g g 36 0-1
06 .20 6.0
Griffin Joam . - ... ______.__ 12-_-:}1(85 . (l)g g 3 30 0-1
0- 6 .12 5.4
Hanna loam.__________________ 1&%2 . 82 5. g 75 2-4
. 5.
0- 6 .07 5.5
Hanna fine sandy loam._._______ lg—_ég . gg g i 80 24
06 . 06 5.1
Hanna loamy fine sand__._______ 1&:}]2 . 83 g g 55 24
0- 6 -10 6.0
Hillsdale loam . ... _______.___ 12:%.(85 . gg g ? 72 2-3
0- 6 .07 5.9
Hillsdale fine sandy loam._______ 13::32 . 87 g ; 60 2-3
. 056 X

1 Calcium.
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TasLe 18.—Nitrogen, acidity, and lime requirements of certain soils
in 8t. Joseph County, Ind.—Continued

Indi-
cated
Average ground
Soil type Depth {Nitrogen| pH d:gg%mtio :’t’;‘;
materiall require-
ments
per acre
Inches | Percent Inches Tons

0- 6 2. 40 6. 5

Houghton muek_______________ 6-18 3. 12 59 54 0
18-36 2. 68 59
0- 6 2. 10 6.5

Kerston muek. _________.______ 6-18 2.10 6.5+ ... .. 0
18-36 .90 6. 8
0- 6 .20 5.6

Lapazloam___________________ 6-18 .14 5.7 } 60 2-3
18-36 .05 5.6
0-6 .15 5.7

Lydick silt loam_______________ 6-18 .14 5.2 } 60 2-4
18-36 .10 55
0-6 .11 5.6

Lydick loam._________________ 6-18 .11 5.3 35 2-4
18-36 .11 55
0- 6 .23 6.3

Maumee Joam_ . ______________ 6-18 .18 6.8 } 40 0-1
18-36 .05 6.9
06 .27 5.9

Maumee fine sandy loam_______ 6-18 .09 6.5 } 40 0-1
18-36 .05 6. 6
0- 6 1. 24 6.1

Mucky phase. ____________ 6-18 .26 6. 8 39 0-1
18-36 .14 6.7
0-6 .12 6.3

Miami silt loam_______________ 6-18 .05 5 8 28 1-2
18-36 .04 7.0
0-6 .10 6.6

Miamiloam__________________ 6-18 .05 6.3 28 1-2
18-36 .05 6.5
0- 6 .25 5.2

Newtonleam__.__________.____._ 6-18 .07 6. 2 70 34
18-36 . 06 5 4
0- 6 .24 4.8

Newton fine sandy loam________ 6-18 .11 5.1 70 34
18-36 .04 5 2
0-6 .15 5.4

Otis silt loam . ___ ... _______ 6-18 .08 50 48 24
18-36 .06 5.3
0-6 .12 5. 8

Otisloam____________________ 6-18 .07 59 45 2-3
18-36 . 06 6.3
0-6 1.76 3.8

Peat .. 6-18 2. 60 3.8 ® 3-5
18-36 2. 40 4.7
0- 6 .22 5. 8

Pinola silt loam. ______________ 6-18 .22 6. 4 80 1-2
18-36 .27 6. 7
0-6 .15 54

Quinn silt loam._ . __._________ 6-18 .07 5. 3 60 2-3
18-36 . 05 6.0

3 All depths.
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TasLe 13.—Nitrogen, acidity, and lime requirements of certain soils
in St. Joseph County, Ind.—Continued

Indi-
cated
Average gr_ound
Soil type Depth |Nitrogen| pH d:gﬁ?mﬁo lslt%l:;
material | require-
ments
peracre
Inches | Percent Inches Tons
0- 6 0.15 5.3
Quinn loam.___.___________._... 6-18 .07 5.3 60 2-3
18-36 .05 6.0
0-86 .09 5 4
Tracy loam________._____.____. 6-18 . 06 5.2 70 2-3
18-36 .04 4.9
0-6 .06 6. 2
Tracy fine sandy loam_______._ 6-18 .05 6. 2 60 2-3
18-36 .05 6.4
0-6 .05 5.6
Tracy loamy finesand. . __.___. 6-18 . 04 5.7 75 2-3
18-36 .03 6.0
0- 6 .05 5.2
Tracy loamy sand__ .. ... 6-18 .05 6.2 84 2-3
18-36 .03 8.2
0-6 .11 6.0
Walkerton loam___ ... ____.... 6-18 .10 5.6 45 2-3
18-36 .08 56
0-6 .21 5.7
Wallkill silt loam______________ 6-18 [._._____ 6. 4 0 0
18-36 |- _.__ 6.5
0-6 .14 5.3
Warsaw sandy loam_ __________ 6-18 .08 5.6 60 2-3
18-36 .07 59
0-6 .20 59
Washtenaw silt loam.__.________ 6-18 .19 6.0 50 1-2
18-36 .19 6.0
06 .12 5.3
Willvale loam__. .- __.._ 6-18 .08 5. 4 75 2-4
18-36 .04 51
0-6 .11 51
Wilivale fine sandy loam. __..__ 6-18 .06 5.2 75 2-4
18-36 .04 5.3
0- 6 .08 5.1
Willvale loamy fine sand._._____ 6-18 .07 5.0 75 2-4
18-36 .05 5 4

The acidity is expressed as ;{)H, or apgroximate hydrogen-ion con-
centration. For example, pH 7 is neutral, and a soil with a pH value
of 7 contains just enough lime to neutralize the acidity. If the pH
value is more than 7 there is some lime Sor other base) in excess. Soils
testing between pH 6.9 and 6.0 are called slightly acid; between 5.9
and 5.5, medium acid ; between 5.4 and 5.0, strongly acid; and below
5.0, very strongly acid. As a rule, the lower the pH value the more the
soil needs lime. Samples were taken from the surface (0 to 6 inches),
from the subsurface soil, and from the subsoil.

It is important to know the reaction not only of the surface soil but
of the lower layers as well. Given two soils of the same acidity, the
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one with the greater acidity in the subsurface layer is in greater need
of lime than the other. The slighter the depth of acid soil, the less
likely it is to need lime. Soils having the greater clay content will
need a greater quantity of lime to neutralize them, given the same
degree of acidity. The less phosphorus, calcium, and magnesium the
soil contains, the more likely it is to need lime. It is well to remember
that sweetclover, alfalfa, and red clover need lime more than other
crops. As it is advisable to grow these better soil-improving legumes
in the crop rotation, acid soil%rshould be limed.

In interpreting the soil survey map and soil analyses, it should be
borne in mind that a well-farmed ang well-fertilized soil that is nat-
urally low in fertility may produce larger crops than a soil naturally
higher in fertility but poorly farmed.

SOIL MANAGEMENT *

For convenience in discussing the management of the several soils,
they are arranged in groups according to certain important character-
istics that indicate that in many respects similar treatment is required.
For example, the light-colored loams and silt loams of the uplands and
terraces, which have practically the same requirements as to soil treat-
ment and crop management, may be conveniently discussed as a group,
thus avoiding the repetition that would be necessary if each were dis-
cussed S(ifarabely. Where different treatments are required, they are
specifically pointed out. The reader should study the group in which
he is particularly interested.

LIGHT-COLORED LOAMS AND SILT LOAMS OF THE UPLANDS AND TERRACES

The group of light-colored loams and silt loams of the uplands and
terraces comprijse the loams and silt loams of the Crosby, Galena, Ly-
dick, Miami, Otis, Quinn Tracf, and Willvale series; the loams of
the Argos, Fox, Hanna, Hillsda e, and Walkerton series; and the silt
loam of the Alida series. Together, they occupy 91,584 acres, or 31.1
percent of the county. The light-colored loams are classed with the
silt loams rather than with the sandy loams, because for the most part
their soil man?lgement problems coincide more nearly with the heav-
ier types of soil.

The steep and severely eroded phases of the Argos, Galena, Miami,
Hillsdale, E dick, and cy soils that are unfit for cultivation are
considered along with other nonarable soils in a separate part at the
end of this discussion on soil management.

All the soils of this %roup are relatively low in organic matter, ni-
trogen, and total phosphorus. They are more or less deficient in avail-
able phosphorus and potassium, and all are in need of liming.

DBAINAGE

The Argos, Fox, Galena, Hillsdale, Lydick, Miami, and Tracy soils
are naturally well drained. The Alida, Crosby, Hanna, Otis, 5uinn,
Walkerton, and Willvale soils are naturally ‘imperfectly to poorly
drained. Wherever there is a gray or grayish-mottled subsoil, it in-

 Better farming practices are constantly being developed. For latest informa-
tion on these consult your county agricultural agent.
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dicates insufficient drainage. Without tile drainage such soils cannot
be managed in the most satisfactory way, and no other beneficial soil
treatment can produce its full effect. Tile drainage facilitates soil
aeration, which helps to make plant nutrients available and encourages
deeper rootinE. This enables the crops to withstand drought better
as well as to obtain more plant nutrients from the subsoil.

Where land to be tiledp is very flat, great care must be exercised to
give the tile lines an even grade and uniform fall. Nothing less accu-
rate than a surveyor’s instrument should be used in establishing grades,
and to make sure that all the water will flow to the outlet with no inter-
ruption or slackening of the current the individual lines should be
accurately staked and graded before the ditches are dug. The rate
of fall may be increased toward the outlet, but it should never be de-
creased without inserting a slit well, as checking the current may cause
the tile to become choked. It is an excellent plan, before filling the
ditches, to cover the tile to a depth of a few inches with straw, weeds,
or grass. This prevents silt from washing into the tile at the joints
while the ground is settling, thus insuring proper operation of the
drains from the beginning.

EROSION CONTROL

On some cultivated areas of the Argos, Galena, Hillsdale, Lydick,
Miami, and Tracy soils of this group certain erosion-prevention prob-
lems should receive attention. In many places much or all of the sur-
face soil has been washed away. Such areas either should be taken
out of cultivation or protected by some effective means of erosion pre-
vention. Wherever possible, plowing and other tillage operations
ghould extend crosswise of the slopes in order to prevent the formation
of watercourses, which are certain to carry away valuable surface soil
and may start serious gullies. Incipient gullies, or draws, forming
natural waterways down the slopes should be kept permanently in grass
with a good sod of sufficient width to allow the water to spread and
thereby prevent soil cutting.

LIMING

All soils of this group are acid in the surface layer and upper part
of the subsoil and therefore are more or less in need of liming. The
lime requirements should be determined by a reliable soil-acigity test
for each soil type. If the farmer himself cannot make the test, he can
have it made by the county agricultural agent or by the Purdue Uni-
versity Agricultural Experiment Station at La Fayette. A strongly
acid soil will not respond properly to other needed treatments until
after it has been limed. The failure of clover to develop satisfactorily
indicates a need of lime, although lack of thriftiness in clover may
also be due to lack of available plant nutrients, insufficient drainage in
the heavy or naturally wet soils, or to a bad physical condition of the
soil due to lack of organic matter.

Ground limestone is usually the most economical form of lime to use,
except where marl is handy. The Fox, Crosby, and Miami soils may
require only 1 or 2 tons of ground limestone, or its equivalent in other
liming material, to the acre. The other soils of this group, which are
all moderately to strongly acid, may require 3 to 4 tons to the acre.
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After that, 1 or 2 tons every second or third round of the crop rotation
will keep the soil reasonably sweet. Where alfalfa or sweetclover is
to be grown on an acid soil heavier liming may be needed.

ORGANIC MATTER AND NITROGEN

The soils of this group are relatively low in organic matter and
nitrogen. The lighter their color the lower the content of these im-
portant constituents. Constant cropping without adequate returns
to the Jand and more or less soil erosion are steadily making matters
worse. In many cases the original supply of organic matter has be-
come so reduced that the soil has lost much of its native mellowness
and easily becomes puddled and baked. This condition in lurﬁe
measure_accounts for the more frequent failure of clover and the
greater difficulty in obtaining proper soil tilth.

Wherever these evidences o¥ lack of organic matter occur, the onl
practical remedy is to plow under or otgherwise work into the soi
more organic matter than is used up in the processes of cropping. De-
composition is constantly going on and is necessary to the maintenance
of soil productivity. Decomposing organic matter must also supply
the greater part og’ the nitrogen required by crops. For this reason,
legumes should provide as much as possible of the organic matter to
be incorporated into the soil. To accomplish this satisfactorily, the
land must first be put in condition to grow clover and other legumes.
This means liming wherever the soil is acid. Wet land must also be
tile-drained.

Clover or some other legume should appear in the crop rotation
every 2 or 3 years, as much manure as possible should be made from
the produce that can be utilized by livestock, and all produce not fed
or used for bedding should be left on the land or returned to it
directly. It must be remembered that legumes are the only crops that
can add appreciable quantities of nitrogen to the soil, and then onl
in fl)roportion to the quantity of top growth that goes back to the land,
either directly or in the form of manure. Wherever clover seed crops
are harveste(f: the haulm should be returned to the land.

Seeding rye as a cover crop in August or early in September on
cornland that is to be plowed the following spring is good practice
for increasing organic matter and conserving nitrogen. It is im-
portant to have some kind of a growing crop on these soils during
fall and winter and until the land must be plowed in spring in order
to take up the soluble nitrogen that otherwise would be lost through
leaching.  Without living crop roots to take up the nitrates from the
soil water, large losses are likely to occur between the regular
summer crop seasons, and there will be more soil erosion on slopes and
hillsides. The rye should be plowed under before it heads and also
in ample time to prepare a proper seedbed for the crop that follows.

CROP ROTATION

With proper fertilization and liming, and tile drainage where
needed, these soils will satisfactorily produce all the ordinary crops
adapted to the locality. When there 1s a shortage of organic matter
and nitrogen, every system of cropping should include clover or some
other legume to be returned to the land in one form or another. Corn,
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wheat or oats, and clover or mixed clover, alfalfa, and timothy con-
stitute the best short rotation for general use on these soils, especially
where the corn can be cut and the ground can be disked and properly
prepared when wheat is the small-grain crop to follow. Corn, soy-
beans, wheat or oats, and mixed hay constitute an excellent 4-year
rotation for these soils. The two legumes in this rotation will build
up the nitrogen supply of the soil if some of the produce is left on
the ground or returnecf7 either directly or in the form of manure.

ith modern combine-harvesters, the soybean straw can be spread
evenly on the ground and will not interfere with the seeding of wheat.
When the soybean is first introduced, the seed should be carefully
inoculated with the proper variety of nitrogen-gathering bacteria, and
this inoculation should be applied at least 2 years in succession. If
more corn is wanted, as on livestock farms, the 5-year rotation of corn,
corn, soybeans, wheat or oats, and mixed hay can be used satisfactorily
where the second corn crop, at least, can be given a good dressing
of manure. Where enough livestock is ke}int to utilize all the feed
grain and roughage in this rotation, there s ould be enough manure
produced to make a fair application for each corn crop. A cover crop
of rye for plowing under the following spring should be seeded in
September on all the cornland not to be seeded to oats.

To guard against failures in the hay crop in any of the suggested
rotations, which may be caused by unfavorable weather conditions
even though the land has been properly limed and kept in a good state
of fertility, it has proved to be a good plan to sow a mixture of seeds
made up of 3 or 4 pounds each of red clover and alfalfa, 2 pounds of
alsike, and 2 pounds of timothi to the acre. If this fails to make a
satisfactory stand, soybeans make a good substitute hay crop.

Alfalfa and sweetclover may be grown by themselves on the better
drained and more friable areas if the soil is properly inoculated and
sufficiently limed to neutralize harmful acidity. These two crops are
especially sensitive to soil acidity. Sweetclover is excellent for pas-
ture and for soil-improvement purposes, and an alfalfa-bromegrass
mixture is satisfactory for both hay and pasture. Special literature
on the cultural requirements of these crops can be procured from the
Purdue University Agricultural Experiment Station.

FERTILIZATION

The soils of this group are naturally low in phosphorus, and the
available supply of this element is generally so low that what is re-
quired by crops should be wholly supplied in applications of manure
and commercial fertilizers. The nitrogen suppYies in these light-col-
ored soils are also too low to meet the needs of corn, wheat, oats, and
other nonleguminous crops satisfactorily, and provision for adding
nitrogen should be an important part of the soil-improvement pro-

am. The total quantities of potassium in these soils are large, but.
in most of the cultivated acreage the available supplies are low, snd
more potash, in manure or commercial fertilizer, must be applied
for the most satisfactory })roduction of most crops. Without sub-
stantial provision for supplying all three of these fertilizer elements,
the productivity of these soils will remain relatively low.

_The problem of supplying nitrogen has been discussed in connec-
tion with provisions for supplying organic matter. Legumes and
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manure are the logical materials for supplying the greater part of the
nitrogen, and they should be employed largely for this purpose. A
system of livestock farming, with plenty of legumes in the crop rota-
tion, is best for these soils. It will nearly always pay to have some
nitrogen in the fertilizer for wheat, regardless of its place in the rota-
tion. Even though wheat follows soybeans, it should receive some
fertilizer containing nitrogen at seeding time to start the crop properly,
because the nitrogen in the soybean residues does not become available

uickly enough to be of much help to wheat in fall. The residues must
grst decay, and that does not take place to any considerable extent until
the following spring. ) .

Where a good clover or other legume sod is not available for the
corn crop and little or no manure is applied, it will pay on the heavier
soils having adequate moisture-holding capacity to plow under 300
to 400 pounds of ammonium sulfate or cyanamide along with liberal
quantities of phosphate and potash, or about 500 pounds of a complete
fertilizer, such as 8-8-8 or 10-6—4. .

Phosphorus is the mineral plant-nutrient in which these soils are
most deficient. In all, the natural supply is low and should not be
drawn upon further. The only practical way to increase the supply
of phosphorus is through the application of purchased phosphatic
fertilizers, and since large proportions of the phosphates applied are
fixed by the soil in forms not available to crops, much larger quanti-
ties than are actually needed should be used. Where manure is ap-
plied, it may be counted that each ton supplies about 5 pounds of
Ehosphoric acid; therefore, a correspondingly smaller quantity need

e provided in the commercial fertilizer.

The quantity of potash that should be supplied as fertilizer depends
on the general congition of the soil and the quantity of manure used.
According to the analysis in table 12, most of the soils of this group
are so low in available potash that considerable quantities of this im-
portant plant nutrient must be applied. Where manure is applied,
1t may be counted that each ton supplies about 10 pounds of potash.
The rest of the potash needs of crops not supplied by the soil must
be provided in commercial fertilizer. The total quantities of potas-
sium in these soils are large, and there would be no objection to draw-
ing upon this natural store if it could be made available at a faster
rate. As a rule it becomes available too slowly. The availability of
the soil potash may be increased by good farming practices, inclu ing
drainage where needed, proper tillage, the growing of deep-rooted
legumes, and the plowing under of liberal quantities of organic matter.

In the practical ferti%ization of these soils, so far as the ordinary
field crops are concerned, the manure should usually be plowed under
for the corn crop, but where the crop rotation includes wheat, some of
the manure, about 2 tons to the acre, may be applied profitably to this
crop as a top dressing during winter. Manure so used not only benefits
the wheat and lessens winter injury, but also helps to insure a stand
of clover or other seeding that may be sown in the wheat in spring.

In addition to the manure plowed under, corn should receive 100
to 200 pounds an acre of a phosphate and potash mixture at least as

ood as 0-12-12 applied beside the hill or in the row at planting time,
here little or no manure is used and corn yields would be low without
760397—50—9
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fertilizer, it will pay to plow under 400 to 600 pounds of 8-8-8 fertilizer
and also use a row application of 8-12-12. Such applications have
been found profitable on medium to heavy light-colored soils in other
parts of the State.

Wheat should be given 300 to 400 pounds an acre of 3-12-12 or
3-9-18, using the latter analysis and the heavier application where
clover or a grass-legume mixture for hay is to be seeded in spring and
large applications of manure or fertilizer have not been made else-
where in the rotation. In places where wheat is backward in spring
a top dressing of about 100 pounds of a soluble nitrogen fertilizer
should be applied soon after growth begins. Such top dressing gen-
erally will add several bushels an acre to the yield. Oats are not so
responsive to fertilizer as wheat, but where small seeds are to be sown
with the oats, a liberal application of at least a phosphate and potash
mixture should be made.

Where soybeans follow heavily fertilized corn, as should usually be
the case, they need not be specially fertilized. Without previous heavy
fertilization, most of the fertilizer needed should be plowed under
and only a small quantity applied with the seed at planting time be-
cause soybeans are sensitive to fertilizer injury during germination
and early growth. Usually the 0-10-20 analysis should be used at
the rate of 300 to 400 pounds an acre, of which two-thirds should be
plowed under.

For special crops special fertilization will be needed. Specific fer-
tilizer recommendations for different crops on different soils under
different conditions can be procured from the Purdue University Agri-
cultural Experiment Station.

LIGHT-COLORED SANDY SOILS OF THE UPLANDS AND TERRACES

The group of light-colored sandy soils of the uplands and terraces
includes Hillsdale fine sandy loam, Coloma loamy fine sand, and Belle-
fontaine sandy loam on the uplands; the fine sandy loams of the Argos,
Hanna, Lydick, Tracy, Walkerton, and Willvale series, the loamy fine
sands of the Hanna, Tracy, and Willvale series, the sandy loam of the
Fox series, and the loamy sand of the Tracy series on the terraces.
Together, these soils occupy 88,448 acres, or 29.8 percent of the county.
They are naturally low in total content of phosphorus, nitrogen, and
organic matter. All except the Hanna soils are low in available

hosphorus, all are low in available potassium, and all need more or
ess liming.

The steep and severely eroded phases of the Bellefontaine, Coloma,
Hillsdale, and Tracy soils of this sandy soils group that are unfit for
cultivation are considered along with other nonarable soils in a sep-
arate part at the end of this discussion on soil management.

DRAINAGE

Most of these sandy soils are so loose and open-textured to a con-
siderable depth that natural drainage is excessive and droughtiness is
a common fault. Some areas of the Hanna, Walkerton, and Willvale
goils, which are naturally imperfectly drained, may need some more
attention to drainage by either open ditches or tile.
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LIMING

These light-colored sandy soils are all more or less acid and in
need of liming. Bellefontaine sandy loam, Coloma loamy fine sand,
and Fox sandy loam are generally slightly to medium acid, while the
rest are medium to strongly acid. Liming should be one of the first
treatments in the improvement of these soils in order that such deep-
rooted lime-loving legumes as clover, alfalfa, and sweetclover may be
satisfactorily employed in the cropping system where other growth
factors are reasonably favorable.

The quantity of lime needed on any particular field should be deter-
mined by soil-acidity tests. If the farmer himself cannot make the
test, he can have it made by the county agricultural agent or b{' the
Purdue University Agricultural Experiment Station. Ground lime-
stone is usually the most economical form of lime to use. In areas
where Edwards muck has been mapped there are underlying deposits
of marl, some of which is of high acid-neutralizing value and may be
used instead of ground limestone.

ORGANIC MATTHR AND NITROGEN

The sandy soils of this group are very low in organic matter and
ﬁreatly in need of more of this constituent to improve their water-

olding capacity, lack of which is their greatest weakness. They are
very low in nitrogen also and should be put in condition to grow the
more efficient nitrogen-gathering legumes, which should be used to
provide as much as possible of the nitrogen needed by crops as
well as to supply considerable high-quality organic matter.

The cheapest and most effective first aid on these poor sandy soils,
if little money is available, is to grow a crop of soybeans. The soybean
will tolerate considerable soil acidity. It will also respond to liming,
however, and the land should be limed as soon as possible, certainly
before attempting to grow clover or other lime-loving crops. Where

rown for the first time, soybeans must be artificially inoculated with
their particular nitrogen-fixing bacteria,

Since these soils are poor in available mineral plant nutrients as
well as nitrogen, a phosYhate and potash fertilizer, such as 0-10-20
or 0-9-27, should be applied at the rate of 100 to 150 pounds an acre
beside the row or plowed under. Immediately after harvesting the
soybeans, the ground should be seeded to rye or a mixture of rye and
winter vetch fertilized with a high-grade complete fertilizer. If a
combine-harvester with a straw spreaﬁgr attachment is used, the straw
will not interfere with rye seeding. If other means of harvesting are
used, the straw should be spread on the rye for a winter cover and to
supply organic matter. The rye should ze plowed under the follow-
in% spring and the land again seeded to inoculated soybeans.

f the droughty light-colored sandy soils can be limed and well
fertilized with phosphate and potash, they will produce good yields
of alfalfa and sweetclover, which are able to go deep for moisture,
and these crops can be proi}ita,bly used to build up the organic matter
and nitrogen supplies. There is no better crop than sweetclover for
green manuring.

A very important thing to remember in the management of these
sandy soils is that they use up organic matter rapidly. Their loose,
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open, excessively aerated condition favors rapid decomposition and
oxidation, or the burning out of the soil organic matter. For this
reason more than ordinary quantities of organic material, such as
manure, straw, or other crop residues, specially grown green-manure
crops, and cover crops, should be added constantly. The land should
never be left without something growing on it, for a cover reduces
leaching and losses from both wind and water erosion.

CROP ROTATION

An excellent rotation for general farming on these sandy soils, after
liming, is corn, soybeans, wheat or rye, and alfalfa 2 years or more.
There should always be a legume sod or manure, or preferably both,
for the corn crop. Wheat is a better cash crop than rye if the nitrogen
and moisture supﬁ)ly are adequate. A light winter dressing of manure
on the wheat will greatly increase the yield and help obtain a stand
of alfalfa. On the Sand Experiment Field, near Culver in Marshall
County, the most successful stands of alfalfa have been obtained from
late July or early August seedings on disked small-grain stubble land.
Late spring plowing, however, and summer fallowing until the middle
of July, and then lightly drilling the sced with fertilizer, is increas-
ingly favored for alfalfa seedings. A mixed seeding of alfalfa and
bromegrass will provide a better ground cover and a higher yield of
hay and pasture. An extra field to remain in alfalfa-bromegrass for
several years is a wise precaution against failure to obtain a stand in
some years on the rotated land.

Some of these sandy soils will produce high-quality potatoes, and
when grown on old well-manured alfalfa sod and well fertilized the
are a profitable cash crop for supplying home markets and may well
be fitted into the rotation in place of some of the corn. On tﬁ'e less
acid soil, such as Coloma, cantaloups are a good cash crop. Hillsdale
fine sandy loam and Coloma loamy fine sand are adapted to fruit
growing.

FERTILIZATION

The fact that these sandy soils are deficient in nitro;i_r,en emphasizes
the importance of %lrowing legumes on them to supply some of the
nitrogen needs of the crops. Manure, of course, should be utilized
to the fullest possible extent, and all crops residues not otherwise util-
ized should go back to the land. In most cases some nitrogen will be
needed in the fertilizer for the nonlegume crops.

Phosphates are needed in considerable quantities because these soils
are all naturally low in total content of phosphorus as well as in
available supplies of this element. The total supplies of potassium
are high but the availability is low to very low, so that they require
potash fertilizers, the quantity depending on how much manure is
used. Manure supplies about 10 pounds of potash a ton.

In the practical fertilization of crops on these sandy soils, it should
be the rule to supply all the phosphorus needs from outside sources,
as the natural supplies in the soil are so low that they should not be
further drawn upon. It should be remembered, also, that some of
the phosphorus applied in fertilizer will be fixed by the soil, and
allowance for this should be made in the quantities applied. The
quantities of potash that must be applied depend upon the crop and
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its ability to obtain this element from the soil. The deep-rooted
legumes have greater ability in this respect than the cereals and the
shallow-rooted legumes, like soybeans.

The droughty and leachy nature of these sandy soils also must be
considered. These qualities limit the quantities of fertilizer that can
be safely applied at one time. Manure is the safest fertilizer, and as
much as possible should be made and applied, especially for corn and
small grains. Top dressing on small grains, or disking into the sur-
face, is favored on the more sandy and droughty soils. Corn, at best,
is not well adapted to the droughty sandy soils and should never be
expected to depend upon commercial fertilizer alone. It should have
a legume sod to begin with and preferably manure also. Then, 150
pounds to the acre of fertilizer, as 0-12-12 or 0-10-20 if unmanured,
may be expected to produce profitable returns.

mall grains should receive about 300 pounds an acre of 3-12-12 or
3-9-18 if seeded to legumes or grass-legume mixture or where alfalfa
is to be seeded in disked stubble after the small-grain harvest. Winter
wheat will generally respond profitably to a top dressing of 100 pounds
of a nitrogen carrier such as ammonium nitrate, ammonium sulfate,
cyanamide, or nitrate of soda. The best way to provide for the fer-
tilizer needs of the soybeans grown in rotations is to fertilize the pre-
ceding crops more heavily. On land not previously heavily fertilized,
soybeans should receive about 100 pounds of 0-9-27 placed on both sides
of the row with a divider fertilizer attachment and twice as much
plowed under in advance of planting.

Alfalfa should be grown more extensively on these droughty sandy
soils and proper fertilization will pay well and lengthen the life of
the stand. From 200 to 800 pounds of 0-9-27 should be applied at
seeding time as soon as possible after the middle of July, after a rain,
on fallow fround or on deeply disked small-grain stubble. To in-
crease yields and lengthen the life of the stand, a top dressing of 200
pounds of 0-9-27 should be applied every spring.

Potatoes and horticultural crops should be specially fertilized as
recommended by the Department of Horticulture of the Purdue Uni-
versity Agricultural Experiment Station.

DARK-COLORED SANDY SOILS

The group of dark-colored sandy soils includes the fine sandy loams
of the Granby, Maumee, and Newton series; Maumee fine sandy loam,
mucky phase; and Warsaw sandy loam. Together, they occupy 22,592
acres, or 7.6 percent of the county, with the Maumee soils greatly
predominating,

DRAINAGE

Warsaw sandy loam is well to excessively drained and is more or less
droughty, especially for corn. The Granby, Maumee, and Newton
soils are naturally poorly drained, owing to their relatively low situa-
tions, and are in need of artificial drainage because of a too high water
table, especially during the spring months. Most areas have been pro-
vided with drainage facilities. Where additional drainage is needed
and outlets are available, it can be provided by open ditches or by
lali)ge p]ile at relatively wide intervals, as water moves ?reely in the sandy
subsoils.
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LIMING

The Granby and Maumee soils are generally not in need of liming.
Warsaw sandy loam is medium acid and needs liming at the rate of
2 to 3 tons of ground limestone an acre. Newton fine sandy loam is
strongly to very strongly acid and should receive at least 3 or 4 tons
of ground limestone, or 1ts equivalent in marl or other forms of lime.

ORGANIO MATTER AND NITROGEN

The Newton and Maumee soils have fair to abundant supplies of
organic matter and nitrogen. Granby fine sandy loam and Warsaw
sandy loam, although classed as dark-colored soi?;, are relatively low
in nitrogen and organic matter and require some attention to the
maintenance, or even increase, of these constituents by more careful
conservation and use of manure, crop residues, and green-manuring
crops that could be seeded in corn where the land is to be plowed again
the following spring.

CROP ROTATION

Newton fine sandy loam in its natural state will produce little in
the way of desirable crops. It must be heavily limed and then well
fertilized with phosphate and potash before anything worth while
can be expected from it. With such treatment and more drainage
where needed, this soil will produce corn, soybeans, small grain, and
mixed hay and can be made profitably productive. The Maumee and
Granby soils, after proper drainage, are naturally more productive
and more versatile in crop adaptation. Besides the major field crops
they are also well-adapted to vegetables. Livestock enterprises cou{)d
be more generally emphasized. For such conditions good crop rota-
tions are corn, small grain, mixed hay; corn, soybeans, small grain,
mixed hay; and corn, corn, soybeans, small grain, mixed hay. here
more hay is required, part of the soybean crop can be used for this

urpose. On the better drained areas alfalfa can be utilized for extra

ay production. Warsaw sandy loam is well adapted to alfalfa after
thorough liming and liberal applications of phosphate and potash,
especially the latter.
FERTILIZATION

In fertilizing crops on these soils, the supplying of potash should
be given the major emphasis. In cases where farmers have also lighter-
colored soils most of the manure produced should be used on these
areas. For the dark-colored soils more dependence must be placed
on commercial fertilizers high in the mineral elements, as these soils
are not so much in need of the organic matter and nitrogen supplied
by manure.

As a general rule corn should receive about 100 pounds an acre of
0-10-20 or 0-9-27 applied on both sides of the hill at planting time.
Where more fertilizer is needed it should be plowed under. ere
soybeans are to follow corn, it is advisable to provide for their needs
in advance by plowing under extra quantities of the fertilizer recom-
mended for corn and thus avoid the necessity of fertilizing the soy-
beans directly, because they are sensitive to fertilizer injury from
direct applications, especialfy if the soil is relatively dry during ger-
mination and early growth. Where direct fertilization of soybeans
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is needed, most of the fertilizer should be plowed under and not more
than 150 pounds of 0-10-20 or 0-9-27 applied with a divider fertilizer
attachment on both sides of the row.

Small grains should receive 200 to 300 pounds an acre of 0-10-20
or 0-9-27 drilled with seed, using the larlger quantity if to be seeded
to legumes or a legume-grass mixture. For alfalfa, where adapted
200 to 300 pounds of 0-9-27 should be applied at seeding time, followed
by spring top dressings of 200 pounds of similar fertilizer.

For potatoes, truck, and other horticultural crops, specific fertilizer
recommendations for the particular conditions should be procured
from the Department of Horticulture of the Purdue University Agri-
cultural Experiment Station.

DARK-COLORED LOAMS AND HEAVIER SOILS OF THE UPLANDS AND TERRACES

The group of dark-colored loams and heavier soils of the uplands
and terraces includes the silty clay loams of the Brookston and Clyde
series; the silt loams of the Conover, Door, Pinola, Wallkill, and
Washtenaw series; and the loams of the Brookston, Conover, Door,
Granby, Lapaz, Maumee, Newton, and Warsaw series. Together, these
soils occuply 59,072 acres, or 19.8 percent of the county, with the Brooks-
ton silty clay loam greatly predominating. The Wallkill and Wash-
tenaw soils are included in this dark-colored group rather than in the
light-colored group of the heavier soils because of their relatively high
content of organic matter and nitrogen and the fact that the treat-
ments they require are more nearly li%(e those of the heavy black soils
which they also resemble in total phosphorus content and in available
phosphorus and potassium.

DRAINAGE

The Door and Warsaw soils are naturally well drained, with the
more open-textured areas inclined to be excessively drained and
drou?htg. The other soils of this group are naturally poorly to ve

oorly drained. Most cultivated areas have been sufficiently arti-

cially drained for the production of the more common farm' crops.
Where more tile drainage is needed, the same general procedure should
be followed as outlined in the more lengthy discussion of tile drainin
the light-colored heavy soils. Some kettle-hole areas of Pinola an
Washtenaw silt loams are so deeply depressed that drainage is prac-
tically impossible.

LIMING

The Brookston, Clyde, most of the Maumee, and some areas of the
Conover, Granby, and Lapaz soils are neutral to only slightly acid and
not in need of liming. The lighter colored areas of Conover and
Granby are medium acid and will respond to a little liming. Most of
the Pinola, Wallkill, and Washtenaw soils also are medium acid and
may be benefited by a little liming. The other soils of this group range
from medium to strongly acid. The Newton and Door soils are
especially in need of liming. Wherever there is doubt, soil acidity tests
should be made.

OBGANIC MATTER AND NITROGEN

The Brookston, Clyde, Maumee, and Newton soils are generall
well supplied with organic matter and nitrogen, and with reasonable
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care in their management no special provision for supplying these con-
stituents will be necessary for a long time. The other soils of the
group have only moderate supplies, which should be conserved as
much as possible. The Warsaw and Door soils that are inclined to be
droughty would be benefited by additions to the organic matter supply,
as by seeding rye or sweetclover as an intercrop on cornland that 1s
to be plowed the following spring.

CROP ROTATION

The heavier soils of this group are especially well suited to corn, and
this may well be the major crop in general farming operations.
Among the rotations that may be satisfactorily employed are the fol-
lowing: Corn, wheat or oats, and mixed hay; corn, soybeans, wheat
or oats, and mixed hay; corn, corn, soybeans, wheat or oats, and mixed
hay. The Warsaw soilis well adapted to alfalfa after thorough liming.
The soybean may be satisfactorily utilized as a legume hay if for any
reason alfalfa or clover cannot be grown or seedings fail.

FERTILIZATION

The soils of this group are naturally well or fairly well supplied
with nitrogen, and 1f legumes are in tKe crop rotation the fertilizer
need not contain nitrogen for the ordinary field crops, except wheat.
On farms having both light- and dark-colored soils, the manure
should be applied to the light-colored soils where organic matter and
nitrogen are most needed. The available supplies of phosphorus and
potassium are variable. Where there is doubt, availability tests
should be made as a %'uide to the analysis and quantity of fertilizer
required. Corn should generally receive about 100 pounds an acre
of a phosphate-potash mixture, such as 0-12-12 or 0-10-20, placed on
both sides of the hill or twice as much in the row.

The terrace soils are lower than the upland soils of this group in
available phosphorus and potassium, particularly the latter. Asa rule,
wheat should be given 200 to 300 pounds an acre of a complete ferti-
lizer, such as 3-12-12 or 3-9-18, at seeding time, especially where it fol-
lows corn or soybeans and is to be seeded to a legume or grass-legume
hay mixture. Oats will seldom respond to nitrogen in fertilizer on
these dark-colored soils, and where this is the small-grain crop a phos-
phate-potash mixture, such as recommended for corn, should be used
and in sufficient quantity to provide for whatever hay mixture is
seeded with the oats. The fertilizer for soybeans should be the same
as for corn under similar conditions. Up to 150 pounds may be ap-
plied on both sides of the row with a divider fertilizer attachment at
planting time. Where larger quantities of fertilizer are needed the;
should be plowed under, using 0-10-20 on the upland soils and 0-9-2
on the terrace soils, at twice the rate recommended for the row appli-

cation.
MUCK SOILS

The group of muck soils includes the mucks of the Carlisle, Ed-
wards, %—Ioughton, and Kerston series. Together, these soils occupy
29,888 acres, or 10 percent of the county, with the Carlisle muck greatly
predominating.
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Profitable management of the muck soils involves careful drainage,
where drainage is at all possible, the growin% of suitable crops, and
the appl%lcation of large quantities of mineral fertilizer especially rich
in potash.

e question is sometimes asked whether muck soils can be im-
proved by burning. The answer is “No,” and they may be senouslﬁ'
and permanently injured. Burning adds nothing and destroys muc
valuable organic matter and nitrogen. The mineral plant-nutrient
elements concentrated in the ash remains are not to be considered
gain. These elements are soon used up, and the land is left in a poorer
condition than before burning because of the destruction of organic
matter and the consequent lowering of the land level to such an extent,
in many cases, as to make drainage more difficult.

DRAINAGE

In the improvement of muck soils the first requisite is proper drain-
age. A large proportion of the mucks in this county are already fairly
well drained, largely by open ditches. As a general rule, the water
table should be lowered to a depth of about 3 feet below the surface,
but for meadows a depth of 2 feet may be enough for best results.
Muck soils drain freely if the water has a chance to get away, and or-
dinarily the distance between tile lines or lateral ditches need not be
less than 100 feet. Whether tile or open ditches should be used de-
Eends on local conditions. If the subsurface material is sufficiently

rm to hold the tiles in place, tiling is preferable, as open ditches
are always a nuisance. In extensive areas large open outlet ditches
may be necessary. These, however, should not be deeper than neces-
sary to keep the water table at a proper level.

Most muck areas receive considerable surface and seepage waters
from the higher lands adjoining. The plan of drainage therefore
should provide for the removal of such waters as well as the excesg
water that falls on the muck itself. The first thing to be done is to
cut a ditch or lay a tile line along the edge of the muck area next to
the higher land adjoining. This will catch the seepage and if a
suitable outlet can be obtained it will make drainage of the rest of the
area comparatively easy.

Muck soils should not be too deeply drained, because the crops

own on them may suffer from lac]I() of moisture at critical times.

ere tile drainage is employed, however, the tile lines must be placed
deep enough for subsequent settling of the soil not to leave them too
near the surface, as muck settles considerably during the first few
years after drainage and the beginning of cultivation, and allowance
for this should be made. The ultimate aim should be to have the
water table about 3 feet below the surface. Great care should be
taken to ensure an even grade for each tile line, so that the water will
flow to the outlet with no interruption or slackening of the current.
Fine materials, which wash in at the tile joints, settle easily and will
soon clog the tile if the grade line is uneven. As a rule, nothin
smaller than 5-inch tile should be used for muck soils. It is a goo
plan to cover the tile lines with a layer of straw or grass a few inches
thick before filling the ditches, as this will keep out fine material while
the ground is settling.
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In some places, it may be desirable to raise the water table when the
dry season approaches, especially for shallow-rooted crops. This can
be done by temporarily damming the outlets of the ditches or blocking
the tile outlets, thus holding the water table up until sufficient rains

come again,
LIMING

As a rule these muck soils are not sufficiently acid to require liming
for any of the crops commonly grown. Where a crop that is par-
ticularly in need og lime is to be grown, light liming especially for
that crop should be practiced. If there is doubt about this, advice
can be procured from the Department of Horticulture of Purdue
University.

CROPS

Except for small grains, these soils, when properly drained and
fertilized, can be satisfactorily used for most of the field and garden
crops adapted to the climatic conditions of the region. Where mar-
kets and the necessary labor are available, more or less specialized
truck farming is well suited to these soils, and such crops as onions,
beets, carrots, parsnips, spinach, celery, lettuce, cabbage, caulifiower,
and rutabagas, grow very well with proper drainage and fertilization.
Sweet corn a,ndg potatoes also will do well. Details concerning pro-
duction practices for any particular crop can be obtained from the
Purdue University Agricultural Experiment Station.

For the generayll farmer, corn is the most popular and generally
the best crop for muck soils, and with proper fertilization it can be
grown most of the time. To escape earlgr frosts, however, it is neces-
sary to use early varieties. The small grains are the least suitable
crops for these soils because they are apt to produce a rank growth
of weak straw and to lodge readily. Liberal applications of potash
will aid materially in Eroducing stiffer straw. Soybeans, rye, and
mixed timothy and alsike clover for meadow or pasture may be fitted
into a crop rotation. Other extensive crops suited to muck soils are
sorghum, mint, Sudan grass, and bluegrass for pasture.

MANAGEMENT

One of the difficulties in managing muck soils is that they are apt
to be too loose on the surface. In preparing the seedbed, therefore, it
is important to pack the ground thoroughly by the use of a heavy
corrugated roller, going over the field more than once if necessary.
Thorough compacting of the muck is not only better for crop growth
but it also lessens the danger of early frost damage to immature crops.

The prevention of wind erosion of mucks during early dry periods
and the blowing out of tender early planted crops, like onions, is an
ever-present problem on these soils. The simplest practice is to plant
a row of rye to every few rows of onions. Some muck farmers use
willow hedges planted crosswise of the direction of the most damag-
ing winds.

FERTTLIZATION

In the fertilization of muck soils, potash is of first importance.
Nitrogen is present in great abundance and need not be applied in
fertilizer except for early planted crops that need quickly available
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nitrogen, especially in late seasons when nitrification, the bacterial
action that makes nitrogen available, does not begin early enough.

In general farming, where corn is the principal crop, 0-9-27 and
0-10-20 are recommended fertilizers applied at the rate of 300 to 400
pounds an acre, plowing under two-thirds of it and applying one-third
with a divider tgrtilizer attachment on both sides of the hill for corn
and on both sides of the row for soybeans. When the cropping se-

uence is known in advance, enough fertilizer may be plowed under
or the corn to provide for the needs of the other crops.

Most of the truck crops need special fertilization, details of which
for each crop and local condition can be obtained from the Purdue
University Agricultural Experiment Station. On areas of muck re-
cently brought under cultivation, applications of partly rotted manure
will be helpful in supplying beneficial bacteria, which are often lacking
in newly cultivated mucks.

BOTTOM LANDS

The bottom lands of this county consist entirely of Griffin loam,
which occupies all the land along streams that is subject to overflow
during periods of high water. Tlie elevation is variable. Some areas
overflow several times a year, whereas others are high enough to escape
flooding except in times of unusually high water. Many areas are too
low for systematic cropping and are useful only for pasture. Blue-
grass does well, as the soil is only slightly acid, and where not too wet
is of fair to good fertility. On the more elevated areas, where the
flood hazard is not too great, corn, soybeans, and other crops that can
be grown under such conditions will do well. Usually some fertilizer
of tghe kinds and quantities suitable for the light-colored soils of the
uplands and terraces should be used.

NONARABLE LAND

The steep and badly eroded phases of the Argos, Bellefontaine,
Coloma, Galena, Hillsdale, Lydick, Miami, and Tracy soils and areas
of the Griffin, Pinola, and Washtenaw soils that cannot be satisfactorily
drained are classed as nonarable and unfit for ordinary farming. Some
of the areas unfit for tillage, however, may be successfully utilized
for pasture if limed where needed, properly fertilized, and then seeded
to adapted grass and legume mixtures, Many areas that are not suit-
able even for pasture should be reforested with adapted trees and given
protection from livestock.

Areas mapped as Peat are mostly nonarable because decomposition
of the vegetable matter of which they are composed has not advanced
far enough to be satisfactory for farming. They are also very wet
and so very acid that the cost of sufficient [iming for farm crops is
practically prohibitive.
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