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HOW TO USE THE SOIL SURVEY REPORT

OIL SURVEYS PROVIDE a foundation for all land use programs. This re-
port and the accompnnyini map present information both general and specific
about the soils, 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, Ordi-
narily he will be able to obtain the information he needs without reading the whole.
Prepared for both Feneml and detailed use, the report is designed to meet the needs
of a wide variety of readers of three general groups: (1) those interested in the area as a
whole; (2) thoge interested in specific parts of it; and (3) students and teachers of
soil science and related agricultural subjects. Attempt has been made to meet the
needs of all three groups by making the report comprehensive for purposes of ref-
erence.

Readers interested in the area as a whole include those concerned with general
land use planning—the placement and development of highways, power lines, urban
sites, industries, community cooperatives, resettloment 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 and extent, physiog-
raphy, relief, and drainage, climate, water supply, vegetation, organization and pop-
ulation, industries, transportation and markets, and cultural development and im-
provement are discussed; (2) Agriculture, in which a brief history and the present
status of the agriculture are described; (3) Estimated Yields and Productivity Rat-
ings, in which the productivity of the soils is given and a grouping of them presented
according to their relative physical suitability for agricultural use, and (4) Manage-
ment of the Soils, in which present uses are described, management requirements dis-
cussed, and suggestions made for improvement.

Readers interested chiefly In specific areas—as some particular locality, farm, or
field—include farmers, agricultural technicians interested in planning operations in
communities or on individual farms, and real estate agents, land appraisers, pros-

tive purchasers and tenants, and farm loan agenoles. These readers shoul (1)
ocate on the map the traot with which concerned; (2) identify the soils on the tract
by loeating in the legend on the margin of the map the symbols and colors that rep-
resent them; and (3) locate in the table of ¢ontents in the section on Soils the page
where each type is described in detail and information given as to its suitability for
use and ita relations to crops and agriculture. They also find useful specific in-
formation relating to the soils in the seotions on Estimated Yields and Productivity
Ratings and Management of the Soils.

Students and teachers of soll science and allied subjects—including crop produc-
tion, forestry, animal husbandry, economics, rural sociology, geography, and geol-
ogy—will find their special interest in the section on Morpixolo‘ﬂ' and Genesis of
Soils. They will also find useful information in the section on Soils, in which are pre-
sented the general scheme of classification of the soils of the area and a detailed dis-
cussion of each type. For those not already familiar with the classification and map-
g’ing of solls, these subjects are discussed under Soil Survey Methods and Definitions.

‘eachers of other subjects will find the seotions on General Nature of the Area, Agri-
culture, Estimated Yields and Productivity Ratinisi. and the firat part of the section
on Boils of particular value in determining the relation between their special subjects
and the solls of the area.
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tribution from the —
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GRICULTURE is the leading industry in Johnson County. Farm-

ing—centered around corn, wheat, and hay—began with the arrival
of the first few settlers, about 1820, but the most marked development
followed 1850, when the building of railroads opened new markets and
encouraged a more diversified agriculture, including livestock produc-
tion. At present, the main field crops are corn, wheat, oats, soybeans,
and hay—corn being the most important both in acreage and value
Livestock is the major source of farm income. A large part of the field
crops is fed on the farm to beef and dairy cattle, swine, sheep, and
poultry. Vegetable crops, principally tomatocs, sweet corn, and peas,
are processed and canned. The county is well provided with plants for
processing dairy, grain, and vegetable products, but other manufac-
turing is limited to small factories that produce houschold and office
furniture, filing equipment, millwork, underwear, auto accessorics, and
sewing-machine cabinets. To provide a basis for the best agricultural
usc of the land, a cooperative soil survey was begun in 1938 by the United
States Department of Agriculture and the Purdue University Agri-
cultural Experiment Station. The essential features may he summarized
as follows.

SUMMARY

Johnson County, in the central part of Indiana, is divided into three
distinet physiographic regions: (1) Scottshurg Lowland, (2) Norman
Upland, and (3) Tipton Till Plain. The southeastern part is within the
Scottsburg Lowland region. This includes rather wide bottom lands
adjacent to the Bluc and Driftwood Rivers, Sugar Creek, and their
tributarics, and broad glaciofluvial outwash plains and terraces. The
Norman Upland region lies immediately west of the Scottsburg Lowland
and occurs as a bold escarpment rising more than 200 feet above the
surrounding areas. The Tipton Till Plain covers the rest, or more than
threc-fourths of the county. This is in general a constructional glacial
plain only slightly modified by stream dissection, exeept in the south-
western and western parts.

The soils arc of wide variation in color, natural drainage conditions,
fertility, consistence, slope, and susceptibility to crosion, and are grouped
in four main divisions: (1) Soils of the uplands, (2) soils of the glaciofluvial
outwash plains and terraces, (3) soils of the overflow bottoms, and (4)
organic soils in upland depressions.

The soils of the uplands are grouped on the basis of their development
on parent material as follows: (1) On calcarcous Late Wisconsin glacial
drift; (2) on calcareous Early Wisconsin glacial drift; (3) on calcareous
Illinoian glacial drift; (4) on medium-grained sandstone, siltstone, and
shale of the Borden formation; and (5) on calcareous wind-deposited
sand and silt of Wisconsin glacial age.

Soils developed on calearcous Late Wisconsin glacial drift—the Belle-
fontaine, Miami, Crosby, Bethel, Brookston, and Clyde scrics—comprise
about 65 pereent of the total area and about 85 percent of the upland.
All are developed on caleareous till composed of unassorted silt, clay,
sand, and rock fragments, except the Bellefontaine soils, which are de-
veloped on loose calcarcous gravel and sand, and all are leached of lime
carbonates to a depth of about 36 inches.

Soils developed on calcareous Early Wisconsin glacial drift—the Belle-
fontaine, Russell, Fincastle, Delmar, Brookston, and Clyde scries—
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occupy about 10 percent of the area.  They are developed on caleareous
glacial drift, with the exception of the Bellefontaine soils, which are de-
veloped on loose ealearcous gravel and sand, and all are leached of lime
carbonates to a depth of about 43 inches.

Soils developed on calearcous Ilinoian glacial drift—the Cincinnati,
Gibson, and Avonburg series—uare developed on unassorted glacial drift
similar to that of the Barly Wisconsim and Late Wisconsin glaciation, and
lime carbonates have been lenched to a depth of about 120 inches.  The
acidity of the surface and subsoil lnyers 1s greater than in the correspond-
ing layers of the soils developed on Wisconsin glacial drift.

Suils developed on medium-grained sandstone, siltstone, and shale of
the Borden formation—the Muskingum, Zanesville, and Wellston series—
oceupy less than 1 percent of the area and occur in the extreme south-
central to southwestern part, west of Peoga. The surface and subsoil
layers are strong to very strongly acid.

The only soil developed on ealeareous wind-deposited sand and silt of
Wisconsin glacial age is Princeton fine sandy loam, which 1s well to ex-
cessively drained and light-colored and occurs on nearly level to roliing
relief, often in dunelike arcas.

Soils of the glaciofluvial outwash plains and terraces are grouped into
soils developed (1) on stratified calearcous gravel and sand and (2) on
stratified caleareous silt and sand, with small quantities of gravel and clay.

The soils developed on calearcous stratified gravel and sand of Wiscon-
sin age—the Fox, Nincveh, Homer, Westland, and Abington series—
comprise 7.6 percent of the area, occupying terraces and outwash plains,
principally the terraces i the valleys of the rivers and larger streams and
the outwash plains in the eastern part.

Soils developed on cealearcous stratified silt and sand, with minor quan-
tities of clay and gravel—the Martinsville, Whitaker, and Mahalasville
serics—oceupy only 4.2 percent of the area and occur principally on the
terraces in the valleys of the larger streams and 1ivers and on the outwash
plains in the castern part.

The soils of overflow bottoms are grouped into soils (1) on neutral to
slightly alkaline alluvium from Wisconsin glacial drift regions and (2) on
strongly acid alluvium from Ilhnoian glacial drift and Borden sandstone,
siltstone, and shale regions.

Soils of overflow bottoms on necutral to shghtly atkaline alluvium from
Wisconsin glacial drift regions—the Genesee, Ross, and Eel series—oc-
cupy 10.3 pereent of the area.

Soils of overflow bottoms on strongly acid alluvium from Illinoian
glacial drift and Borden sandstone, siltstone, and shale regions—the Pope
and Philo series—occur adjacent to the small strcams.  They are very
inextensive, covering only about 0.3 percent of the county.

Carhsle silty muck, the only organic soil in upland depressions, occupies
areas in the Wisconsin glacial regions and is very inextensive. It consists
of an accumulation of plant remains, with a considerable quantity of silty
mineral material in the surface and subsurface layers.

Johnson County hes i the region of Gray-Brown Podzolic soils of the
east-central part of the United States. Most of the soils have developed
under a heavy forest cover of deciduous trees, with sufficient rainfall to
maintain a moist condition throughout the soil, except for short periods.

The four different geologic formations or sources of material from which
the parent material is derived are Late Wisconsin glacial drift, Early
Wisconsin glacial drift, Ihnoian glacial dnft, and Borden or Inobstone
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(Loower Mississippian) sandstone, siltstone, and shale. On the basis of
their characteristics the soils are classified into zonal, intrazonal, and
azonal soils.

Soil management points out the deficiencies of the several soils and in
general outlines the treatments most needed and most likely to produce
satisfactory results.

GENERAL NATURE OF THE AREA
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Johnson County, in
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Fieure 1.—Location of Johnson County in Indiana.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

The county lies within three distinct physiographic regions®*—(1)
Scottsburg Lowland, (2) Norman Upland, and (3) Tipton Till Plain.
The physiographic regions, surface geology, and drainage system are
shown in figure 2.

The southeastern part of the county is in the Scottsburg Lowland region
and is characterized by great expanses of valley land along the streams
and a notable lack of bluffs or steep slopes. It merges with the Tipton
Tili Plain to the north in the vicinity of Franklin. In this county the
areas in the Scottsburg Lowland region include rather wide bottom-land

2 Logan, W. N., CuMiNes, E. R., Mavorr, C. A., VisHER, S. S., Tuoker, W. M., and Rerves, J. R. HANDBOOK OF
INDIANA GEOLOGY. Ind. Dept. Conserv. Pub. 21: 66-104, illus. 1922.
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areas adjacent to the Blue and Driftwood Rivers, Sugar Creek, and their
tributaries, and broad glaciofluvial outwash plains and terraces.
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Ficore 2.—Physiographic regions, surface geology, and dramnage system of John-
son County, Ind.: 4, B, E, H, Tipton Till Plain; C, D, Norman Upland; F, G,
Scottsburg Lowland; 4, Late Wisconsin glacial drift; B, Early Wisconsin glacial
drift; C, Illinoian glacial drift; D, Borden sandstone, siltstone, and shale; E, G,
glaciofluvial outwash of Wisconsin age; F, H, neutral to shghtly alkahne alluvium
from Wisconsin drift.

Only a small area in the southwestern part is in the Norman Upland
region. Immediately west of the Scottsburg Lowland region, this body
occurs as a bold escarpment rising more than 200 feet above the surround-
ing areas and appearing wall-like from a distance. The relief is charac-
terized by long narrow ridges and deep V-shaped valleys.  The bedrock,
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composed of sandstone, siltstone, and shale of the Borden geologic forma-
tion (Lower Mississippian},outcrops on the ridge tops and slopes in a small
area in the vicinity of and west of Peoga and along numerous slopes in the
region of Illinoian glacial drift. The border zone includes deposits of
Hlinoian glacial drift. Here the drift deposits are several feet thick along
the basc of the upland, and in places thin deposits oceur nearly to the
higher ridge tops. The Illinoian glacial drift areas are highly dissected,
but the ridges arc in general flat-topped and show cvidence of some
modification by glacial action, although very little if any glacial drift
oceurs on the ridge tops.

The Tipton Till Plain region, which lies to the north of the Norman
Upland and Sceottsburg Lowland regions, includes more than three-fourths
of the county. This 1s essentially a slightly modified ground-moramne
plain, with several ternunal moraines, knolls, and kames that rise several
feet above the general level.  Donnel Mound, about 3 miles northwest, of
Franklin, and Doty Mound, northwest of Bargersville, rise about 90 fect
and 75 feet, respectively, above the adjacent till plain.  The Shelbyville
moraine occurs in the southwestern part, extending in a general east-west
direction to the Scottsburg Lowland region  The Champaign mormne
extends i a northwest-southeast direction from a point just south of the
northwestern corner of the county to the southeastern part  The Bloom-
ington moraine extends in an cast-west direetion across the northern part.
These moraies are not conspicuous features of the topography and rchef
but are more or less disconnected areas rising several feet above the
general level of the plain. They vary considerably i width, in places
being scveral miles wide.

Two stages of the Wisconsin glaciation are included in the Tipton Till
Plain—Early Wisconsin glacial period and Late Wisconsin glacial period.
The Early Wisconsin glaciation occurs in the southwestern part of the
county, north of the Norman Upland region. There is, in general, more
chsseetion and greater relief than in the Late Wisconsin drift area, but
the relief of the broader interstream arcas is that of an undulating till
plain. The drift material is similar in composition to the Late Wisconsin
drift, but because of its greater age, leachmg and weathering are more
pronounced and the average depth to frce lime carbonates is about 45
inches. The Late Wisconsin glaciation, occupying the rest of the Tipton
Till Plain region, is a constructional plain only slightly modified by stream
disscction. The stream valleys are shallow, and in many places dissec-
tion has not penctrated into the broad interstream areas; thus numecrous
arcas remain naturally poorly drained. The average depth to freec hime
carbonates is about 36 inches.

The maximum altitude of the county is about 930 fect above sca level
on the high ridge west of Pcoga, the minimum about 610 feet i the
southeastern part. The maximum relief is 320 fect and the maximum
local relief 225 feet, the latter occurring in the southwestern part. The
elevation at Edinburg (railroad station) is 673 feet and at Franklin 740
feet.

The county is drained by two major drainage systems within the
State—the Fast Fork and the West Fork of the White River. A line
drawn from just east of Grecnwood to Bargersville and south to a point
slightly east of Pecoga divides the county into the two drainage areas.
Most of the area lying to the cast is drained by Sugar and Youngs Crecks
and their tributaries, which unite with the Blue River at Edinburg to
form the Driftwood River, which in turn unites with Flatrock Creek at
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Columbus, Bartholomew County, to form the East Fork White River.
The southern part of Nineveh Township is drained by small tributaries
that flow into the Driftwood River in Bartholomew County. The area
lying to the west drains into the West Fork White River, which flows
through the extreme northwestern part of the county. Stream dissection
is more complete in the western and southwestern parts.

CLIMATE

The climate of the county is continental, humid, and temperate, with
warm humid summers and moderately cold winters and is characterized
by sudden changes in temperature. The type of agriculture practiced is
in general adjusted to the prevailing climatic conditions and with few ex-
ceptions the crops grown arc adapted to the climate. Over a period of
years the growing season is sufficient for the maturing of most farm
Crops.

Detailed chmatic data fairly representative of climatic conditions
Johnson County arc given m table 1; these are compiled from records
of the United States Weather Bureau station at Indianapohs in Marion
County. Indianapolis is only about 10 miles north of the county line and
has an clevation of 718 feet, compared with 740 feet at Franklm.

TanLie 1.—Normal monthly, seasonal, and annual temperature and precipitalion 1n
Marion Counly, Ind.}

|Indianapolis, elevation, 718§ feet]

Temperature Preaimitation
Month
Mean Absolute Absolute Mean Total for the | Total for the | Average
maxtnur miunun driest year | wettest year | snowfall
°F °r °oF Inches Inches Inches Inches
December.._..... 322 65 —-15 298 187 0 90 51
January...__..... 28 4 70 —25 3 95 125 5 94 [
February. ....... 31 72 —18 27 $6 1 58 5.3
Winter.__._.... 300 72 -25 § Gf 398 11 42 17 2
March 400 84 0 303 332 744 38
Apnil.. 52 1 90 19 3 62 223 227 9
May. ooeoeeoaoot 62 9 96 3t 3 89 60 511 .1
Spring......... 517 96 0 11 44 G 15 14 82 48
June.. 71.8 100 39 3 62 2 08 754 0
July.. 75.7 106 48 3 34 2 50 748 ]
37 103 41 331 2 49 5 86 i
737 106 39 10 27 797 20 88 0
September........ 66 9 98 30 3.40 4 54 3 85 0
October._._...... 55 7 8y 22 278 .19 4 42 *)
November___...._ 123 70 -5 335 214 226 12
Fall.o..o.... 550 98 -5 9 53 6 87 10 33 12
Yearc.ooooooo.o 527 3106 =25 39 90 524 97 657 63 232
1 From U. 8. Weather Bureau records 4 Jan 1854
2 Trace. 5In 1934
3 July 1936 8 In 1876.

The mean winter temperature is 30.6° F.  There are, however, wide
variations from a minimum of —25° to a maximum of 72°.  These varia-
tions are often rather sudden and accompanied by alternate freezing and
thawing, which causes considerable damage to fall-sown small grains,
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alfulfa, and clovers, especially when severe cold occurs without a protec-
tive snow cover. When protected by snow, wheat will withstand ex-
tremely low temperatures, but probably the greatest injury results from
the occurrence of low temperatures when the soil is saturated, as this
causes a coating of ice to form over the plants. The frequency of this
damage, however, is not sufficient to discourage the growing of these
crops.

The mean temperature for the summer months 1s 73.7°.  This varies
from a maximum of 106° to a minimum of 39°.  The general farm crops
are not often affected by these extremes, unless the high temperatures
oceur during periods of drought.

The average frost-frec season, as recorded hy the United States Weather
Bureau station at Indianapolis, 1s 188 days, from April 15 to October 20.
This is usually ample for the growing and maturing of most farm Crops.
Some crops, however, arce injured by late spring or carly fall frosts.  Al-
though mjury to corn by late spring frosts is uncommon, tomatoes, vege-
tables, strawberries, apples, and peaches oceasionally are damaged.
When scasonal conditions delay the planting of corn and soybeans or
excessive moisture in fall prevents their maturing, injury may result.
from earlv frosts. Killing frost has occurred as late as May 25, and as
carly as Scptember 21 When these extremes oceur general crop dimage
usually 18 severe,

The mean annual precipitation 1s 39.90 inches.  The total rainfall n
the driest year was 24.97 mches and in the wettest vear 57.65 mches.
The mean precipitation for the growing season—April to September, in-
clusive—is 21.18 inches, or about 53 percent of the total annual precipi-
tation.  The average annual snowfall is 23.2 inches, with 17.2 inches, or
about 7+ percent, oceurring in December, January, and February.

Much of the rainfall during spring and summer 1s associited with cy-
clonic storms, with uncven distmbution over the county. Low preeipi-
tation during summer results in crop injury, especially when associated
with high temperatures and strong winds. Hailstorms are not common,
but when they do oceur damage to crops may be severe.

Excessive rainfall in early fall retards the maturing of corn, soybeans,
and other crops and may lower the quality of tomatoes. Hot dry
weather in fall delays the sowing of small grains and may reduce corn and
tomato yrelds.

Much of the precipitation during winter occurs as snow, but when it
occurs as rain the runoff is usually rapid and results in serious erosion on
the steeper slopes. Snow and gentle winter rains are desirable, as they
build up available moisture in the soil as a reserve for spring-planted
crops.

WATER SUPPLY

Water supplies for both people and livestock are obtained from wells
drilled into the unconsolidated subsoil material or into the underlying
bedrock. In the stream valleys the driven wells are 15 to 25 feet deep,
whereas in the upland till plains they range from 25 to 100 fect or more,
dlepending upon the presence of sand or gravel strata.  Springs frequent-
ly occur on hillsides where sand and gravel strata outerop.  The water
supply is less certain on the sandstone, siltstone, and shale upland in the
southwestern part of the county.  Water obtained from wells drilled into
the sandstone, siltstone, and shale beciock often is high in mineral con-
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tent and has a disagreeable odor.  The various rivers and streams also
are o source of water supply for hivestock.

VEGETATION

Except for a few scattered muck areas and some poorly draned places,
the entire county originally was covered by an excellient stand of mixed
hardwoods. The principal speecies on the well-drained upland areas n-
cluded white oak (Quercus alba L..), black oak (Q. velutine Lam.), Southern
red oak (Q. ruba L.), American clm (Ubnus americana L.), yellow-poplar
(tuliptree) (Leurodendron tulipifera L.), and sugar maple (Acer sacchar:-
num 1.).  The poorly drained arcas i the Wisconsin drift region had «
predominance of beech (Fagus grandifolia Ebrh.), maple, ash (Frazinus
sp.), and elm.  The hottoms sustained a growth of cottonwood (Populus
deltordes Marsh.), ash or linn basswood (Tilia americana 1..), European
white willow (Saliz albe L.). and sycamore (buttonwood) (Platanus oc-
cudentalis 1..).

Speeies in areas now forested are practically all reproductions of the
onigmal stand. A large part of these areas has an understory of black-
herry (Rubus sp.), wild rose (Rosa sp.), and black locust (Robuna pseu-
doacacra L..), with persimmon (Diospyros virgemana L), sassafras (Sassa-
fras albidum (Nutt) Necs), and sumac (Rhus sp.) also present in the
regions of Illinoian drift and Borden sandstone, siltstone, and shale.

With the exception of scattered areas of woodland, most of the land has
been cleared of forest.  The most extensive forest areas are on the steeper
slopes in the southwestern part, on arcas of Ilhnoian dnft and Borden
sandstone, siltstone, and shale.  Very little merchantable timber remains,
and in most arcas the trees are cut for railroad cross ties as soon as they
reach the required size—12 to 18 inches in chameter. Most of the wood-
land in the regions of Wisconsin drift is pastured, which prevents regener-
ation.  In the southwestern part of the county, however, thereisa trend
at present toward conversion of cropland and idle pasture land to forests,
especially on sloping arcas susceptible to crosion.

ORGANIZATION AND POPULATION

Johnson County was created by an act of the legislature on Decomber
31, 18223 from what was originally a part of the territory belonging to the
Delaware Indians and was named in honor of John Johnson, a former
judge of the Supreme Court. Indian claims were extinguished by the
treaty of October 1818, and few Indians remained after white scttlement
began in 1820. John Campbell, reported to have been the first settier,
located on the Blue River near the site of Edinburg, and when the land
sales began on October 2, 1820, he, with 8 other men, entered land in the
county. Settlement proceeded rapidly, and by 1880 the population had
increased to 19,537, about 84 percent of which was rural. In 1940 the
population was 22,493, of which 16,229 (72.2 percent) was rural. It is
largely native-born whites, many of the onginal settlers having come
from Kentucky, Ohio, Pennsylvania, North Carolina, Virginia, and Ten-
nessee.

Franklin, the county seat, was laid out in 1823. It is a thriving town
with a population of 6,264 (1940 census). A large number of smaller
towns throughout the county are accessible trading centers, the more

3BanTy, DL D Histony oF JOHNSON cHouNTY 918 pp,iltus 1858
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important of which are Greenwood, population 2,499; Edinburg, 2,460;
Trafalgar, 500; Whiteland, 403; Bargersville, 297; and Nineveh, 225

INDUSTRIES

Johnson County 13 well provided with industries engaged in the pro-
cessing of agricultural products, including dairy products, grain, and
vegetables.  Whole sweet milk and, to a limited extent, sweet and sour
cream, are delivered to the plants and made into cheese, butter, and other
dary products.  Grain, including wheat, corn, and oats, 18 made into
flour, corn meal, and other products for human consumption or ground
and mixed for livestock. Vegetables are processed and canned in fac-
tories at Franklin, Greenwood, Bargersville, Trafalgar, Edinburg, and
Whiteland.  These industries have a decided influence on the agriculture
of the county, being responsible for the large vegetable ncreage, especially
of tomatoes and sweet corn.

Haouschold furniture, office furniture and filing equipment, underwear,
and millwork are manufactured at Frankhin; auto accessories at Green-
wood; and vencer sewing machine cabinets at Edinburg.  All the fac-
tores are small, and the total number of people employed is not large.

TRANSPORTATION AND MARKETS

Three ranlroads serve the county—the Pennsylvania, the 1llinois Cen-
tral, and the Cleveland, Cincinnati, Chicago, and St. Louis.  The build-
g of these systems about 1830 was an mmportant factor in the agricul-
tural development of the county. Thereafter most of the livestock,
hivestock prodicts, and grain was transported to markets by rail until the
advent of motortrucks and hard-surfaced roads. Now practically all
these products are transported to market by motortruck, and the in-
creased acreage in vegetables has been encouraged by the availability of
truck transportation.

A network of hard-surfaced highways—United States Highway No. 31
and 3 state highways—traverse the county.  County roads are in good to
excellent condition, except in the southwestern part, where they are faur.
The 1940 Federal census reports 611 farms on hard-surfaced roads; 1,311
on gravel, shell, or shale roads; only 6 on improved dirt roads; and only 3
on unimproved dirt roads.  Excellent bus service on the major highways,
especially United States Highway No. 31, has partly contributed to o
change 1n the shopping habits of people living along the routes.

CULTURAL DEVELOPMENT AND IMPROVEMENT

The school system of Johnson County is largely consolidated. Num-
crous churches serve the needs of the commumties. Iree mail delivery
service is available to all districts, and telephone service is readily avail-
able in all but the southwestern part, where it is somewhat limited. The
1940 census reports 737 farms served by telephone.  Electrie service is
available to a large part of the county. In 1940, 1,424 of 1,749 farm
dwellings reported within one-fourth mile of distribution lines were served
by electricity from these power lines, and 73 farms had home plants.

AGRICULTURE

Agriculture in Johnson County began about 1820 with the advent of
the first few white settlers and the departure of the Indians.  The first



JOHNSON COUNTY, INDIANA 11

settlements were principally along the larger streams and on the well-
drained upland areas. Gradually the land was cleared of heavy timber,
artificial drainage was installed in poorly drained areas, and a large part
of the land was cultivated for agriculture. During the early period of
development the Jumber industry was about as important as farming.

Agriculture then as now was centered around the three main crops—
corn, wheat, and hay. Through lack of adequate transportation facilities
and markets, agricultural development was retarded in the carly period.
The advent of the railroads, however, opencd up new markets, greatly
stimulated the development of agriculture, and encouraged a more diver-
sified system of farming, which included the growing of more cash crops
and the raising of more livestock. The usc of motortrucks on hard-
surfaced highways and good gravel roads further stimulated agriculture
and caused greater specialization in dairying, in livestock and poultry
raising, and in the production of vegetable and other farm erops and pro-
ducts.

CROPS
The acreage of the principal crops and the value of agricultural pro-

ducts by classes, as reported by the United States census, are given mn
tables 2 and 3.

Tavri 2.—Acreage of the principal crops and the number of bearing apple trees in
Johnson Counly, Ind , in stated years

Crop 1879 1889 1899 1909 1919 1929 1939
c Acres qcres Aeres Acres Aeres Acres Aeres
Jorn
For grain___. 51,743 44,679 51,263 58,615 52,373 45,518 14,525
Forsilage. .- ...._.__... ...\ ........ J-. PO PO 2,598 1,137
llogﬁcd, graz
fodder. .. ..o e e 117,485 3,167 718
ats
Threshed. ... .__...._.. 77 3,319 5,040 3,113
Cut and fed unthreshed. e ] PO 1,733 499
Wheat . .oooeooooLs 48,979 31,399 25,141
Rye el 347 1,552 676
Batley ..o oo L 8 9 53 76
AlLhaY - oo eee e 19,249 20,882 19,787
Tunothy and clover, alone
ormxed. .. .. ..._.._.. 12,381 11,350 8,717
Clover alone__..._... . 5,842 6,493 2119
Alfalfa. .o ... ... .- 53 2 275 716 3,382
Annual legume hay..... . .- [i} 1,024 5,802
Small grain hay.._... . .. 719 195 1,573
Other tamo hay.._._. R .. 26 174 134
Soybeans......ooo..... [ [P PRI RO PO SO 2,001 8,054
Potatoes................. 131 123 54
Sweetpotatoesand yams....._...| 194 19 ] 16 |eeeeoeo|ioeooo. 15 7
Market garden vegetables. 1,205 5,463 8,771
Sweet corn....___... 551 2,087 2,974
Tomatoes. ... ... 432 3,008 4,355
TobACEO. oo o oo 8 50 18
Number | Number | Number | Number | Number | Number | Number
Apples. ... ... ..... trees._|.__....... 40,471 66,074 50,370 41,444 26,220 15,654
1 Cut for forage 2 Sweetclover only

The acreage in cereal crops reached 1ts peak in 1919, when corn, oats,
wheat, rye, and barley were grown on 105,027 acres. This was 31,496
acres more than in 1939,

Corn is the most important crop, both in total acreage and value. It is
the basic feced crop in the prevailing livestock system of farming, and its
dominant position is due largely to its special adaptation to the soils.
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TasLe 3 —Valuce of specified agricultural products in Johnson County, Ind., in 1929
and 1939

Crops 1929 1939 Livestock products 1929 1939
Cereals..._......... ... -| 81,882,005 | $1,601,875 |[Dairy products sokl $0907,548 $500,064
Corn harvested forgram..| 1,181,430 1,255,752 Whole milk 636,668 520,441
Wheat threshed . . 050,450 317,349 Cream ! 53,766 37,084
Other cereuls...._ 70,215 28,774 Butter_ 7,04 2,239
Other grains and seeds 39,162 65,033 [|Poultry raise
Hay and forage...... .- 416,562 347,080 eggs produced ... ___ 596,119 244,818
Tobaceo. oo G,4604 3,072 Poultry . ... ___._.__.. 432,017 160,765
All vegetables (excluding po- Chicken eggs............ 264,102 86,051
tatoes and sweetpotatoes). 365,817 375,155 |{Livestock sold or slaughtered.. (2) 1,672,839
Forsale. .. .. ......... 277,913 307,004 Cattle and calves....._.. (*) 674,107
For home use . 87,904 67,161 Hogs and pigs......_. R *) 943, 168
Potatoes and sweetpotatoes. .. 16,671 3,972 Sheep and lambs...__... *) 35,306
Frutsandnuts. . ........... 63,312 46,118 ||[Woolshorn. ... 13,200 9,034
Horticultural specialtiessold . . 18,374 15,210 [|Honey produced........._... 5,595 1,264
All othercrops. ... ......... 4,885 1,337
Forest productasold......... 8,430 1,738

1 Both sweet cream and sour cream {butterfat)
2 Not avarlable

The total acreage in corn for grain deercased from a high of 58,615 acies
1in 1909 to 44,525 acres in 1939.  The decrease in recent years has been due
largely to the rapid increase in the acreage of soybeans and vegetables.
The average yield inereased from about 36 bushels an acre in 1929 to 56
hushels in 1939.  Whereas this chfference may be due in part to variations
in seasonal conditions, the inereased use of hybrid seed corn since its in-
troduction has probably heen responsible for the general increase in aver-
age yields. The larger acreage and higher yields arc on arcas of Late
Wisconsin and Early Wisconsin drift soils where there is & dominance of
the dark-colored Brookston soils (see fig. 3, p.26); on the dark-colored
Westland, Abington and Mahalasville soils of the glaciofluvial outwash
plains and terraces; and the Genesee and Eel soils of the first bottoms.

Land to be used for corn is plowed cither in fall or carly spring, depend-
ing on weather conditions and soil type.  IFall plowing encourages erosion,
especially on the more rolling areas, and consequently the greater part of
cornland on the rolling areas is plowed in spring. The ground is thor-
oughly disked and smoothed with either a harrow or cultipacker before
planting. TFor plowing and preparing the seedbed, most farmers use
modern machinery, and some use 2- or 4-row corn planters powered by
tractors. Corn is planted in May—in normal seasons from May 10 to
May 20. There has long been an interest in the county in improved
varieties of sced corn, and before the introduction of hybrid sced, Reid
Yellow Dent and Johnson County White were the popular varieties, the
latter being developed in this county. Probably more than 90 percent of
the seed corn planted now is hybrid.

There has been a steady increase in the fertilization of corn in recent
years. The more popular analyses are 2-12-6,¢ 0-10-10, or 0-12-12,
with the rate of application ranging from 65 to 150 pounds or morc an
acre. Application generally is made either in the row or the hill at the
time of planting, depending upon whether the corn is planted in drilled
rows or in hills.

Methods of harvesting corn vary with the individual farm require-
ments. It may be husked in the field, cut for silage, cut and shocked

4 Percentages, respectively, of nitrogen, phosphoric acid, and potash.
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in the field, or hogged off. At present most of it is harvested in the field
with mechanical pickers. Most of the corn grown is fed to livestock on
the farm, with a small percentage in years of abnormally high yields sold
to livestock feeders in adjacent areas.

Wheat is second in total acreage and the most important cash crop.
The acreage in 1939 (25,141 acres) was only slightly more than half that
in 1919. This sharp reduction is due partly to the crop reduction pro-
grﬁn and partly to the increased acreage used for soybeans and vege-
tables.

Wheat may follow corn, soybeans, or oats in the rotation system,
and may be sown on land where legumes have failed. When following
corn, the wheat is drilled between the corn rows or after the corn has been
cut for silage or fodder.  In the latter case the land is disked, and smooth-
ed with a drag or harrow before the seed is planted. When wheat follows
soybeans it generally is drilled without any previous working of the soil;
following other crops the seedbed is prepared by plowing and disking.
Seeding takes place in September, or in some instances early October,
usually after the fly-free date (date at which the hessian fly ceases to be a
danger) as given by the Purdue University Agricultural Experiment Sta-
tion. The general practice is to drill fertilizer (usually 2-12-6) with
wheat at the time of seeding, the rate ranging from 100 to 300 pounds an
acre. Top dressing with barnyard manure in winter or early spring is
not a general practice, and may vary from year to year.

Wheat ripens in the latter part of June or early in July. It is either
cut with a grain binder and placed in shocks to be threshed later, or cut
and threshed with the combine. It is marketed largely through local
elevators as a cash crop. Relatively small quantities are retained on
the farm for seed, and in years of reduced supply of other feeds it is
ground and fed to hogs, dairy cows, and other livestock. The varieties
grown include Fultz, Trumbuil, Michigan, Amber, Rudy, Gladden, and
Purdue No. 1. Fairficld, a variety recently developed at Purdue University
Agricultural Experiment Station, is highly resistant to winter-killing, and
the quality and yield are better than in most other varieties. In a few
years it is expected to replace many of the present varieties.

Although wheat is grown throughout the county, it is better adapted to
the soils of the Wisconsin drift and glaciofluvial outwash plain and terrace
areas. When grown on the dark-colored soils of these areas, as the
Brookston, Clyde, Westland, Abington, and Mahalasville, there is danger
of a too heavy growth of straw and improper ripening of the grain unless
larger quantities of phosphate fertilizer are used. Wheat will tolerate a
rather high acidity, and good yiclds can be obtained on areas of Illinoian
drift and Borden sandstone, siltstone, and shale soils if a proper fertiliza-
tion program is followed. Imperfect drainage conditions are injurious to
wheat, and yields may be substantially reduced by heaving or drowning
out.

Rye always has been a minor grain crop, with great fluctuation in acre-
age. In 1929, 1,552 acres were harvested contrasted with only 676 acres
in 1939. Methods of seeding and harvesting are essentially the same as
for wheat, although rye usually is seeded somewhat earlier in fall and very
little if any fertilizer used. It is often pastured for a few weeks in spring
before other pasture is available.  The grain generally is ground and used
as feed for hogs and other livestock on the farm.

Oats follow corn, wheat, or soybeans in the rotation, or they may be
sown where alfalfa or other legumes have been winter killed.  They are

638564—48—2
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seeded in March or early April, depending upon weather conditions.
Yields are in general larger when seeding is early, but are materially re-
duced by prolonged hot, dry weather during any part of the growing and
ripening season. When oats follow corn, wheat, or soybeans the land is
disked, or in some instances plowed, and the seed is either drilled or sown
broadeast and disked in. When they follow legumes the land is plowed
before secding.  Harvesting takes place late in July orin August, the
methods being similar to those for wheat. Oats are either marketed
through elcvators or retained on the farm and used as livestock feed. In
years of reduced fecd supplies a large part of the crop is ground and mixed
with other feeds for use on the farm.

The acreage of soybeans has increased very rapidly in recent years, both
for hay and for seed. In 1939, 8,954 acres were planted, of which 2,990
were harvested for beans.  The increasing demand for soybeans as a
source of oil and the attractive price of the beans are largely responsible
for the greater acreage.

Soybeans, following corn, wheat, or oats in the rotation, are planted
late in May or in June; they are seeded also on land where legumes have
been winter killed. A seedbed is prepared as for corn, and thorough weed
control both before and after planting is essential for successful growth.
Seced should be inoculated until the soil in the producing field carries abun-
dant inoculation. ~ For maximum feeding value of the hay, the seed
should be well developed in the pod before harvest. Harvesting for seed
is accomplished almost entirely with combines. Most of the seed is mar-
keted through elevators as a cash crop, although some is retained on the
farm for seed and for livestock feed.

Other cereal and grain crops grown to a limited extent include barley,
buckwheat, sorghum, and cowpeas.  Usually they do not have a place
in the crop rotation systems but are grown as emergency Crops on areas
where some other crop has failed. Barley and buckwheat usually are
limited to the southwestern part; sorghums are grown for silage, hay, or
fodder, and for molasses in various parts; and cowpcas are grown occasion-
ally for both hay and seed.

The acreage in hay crops during the last 50 years has been rather uni-
form, but a great change has occurred in the kinds grown. Both timothy
alone and clover alone have given way to alfalfa, annual legumes, small
grain hay, sweetclover, lespedeza, and other less important hay crops.

The very rapid increase in the acreage of alfalfa, as shown in table 2,
has resulted from a more general knowledge that liming of most of the soils
is a necessary prerequisite to successful growth of alfalfa and from appre-
ciation of its feeding qualities both as pasture and as hay. It is either
seeded in fall, with or without a nurse crop, or seeded in wheat or with oats
in spring.  When seeding in fall a good seedbed is prepared, and the soil
is packed with a cultipacker or roller to maintain good moisture conditions.
As most of the soils need to be limed for success with alfalfa, a majority of
farmers do not attempt to grow it until sufficient lime, usually in the form
of ground limestone, is applied to bring the reaction of the soil to pH 6.0%
or higher.

Alfalfa is not adapted to the acid soils of the Illinoian drift and the
the Borden sandstone, siltstone, and shale regions, and little success is
obtained when attempts are made to grow it in these areas. It is well
adapted to the soils of the Wisconsin glacial drift region after sufficient

8 Boo footnote 7, p. 21.
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liming and to the sweet alluvial soils. Inoculation of the seed is essential
for most successful growth and for the storage of nitrogen on the roots of
the plants.  Alfalfa is used for both pasture and hay, depending largely
on the type and number of livestock on the farm. The varieties adapted
to this area include North Dakota and South Dakota common, Kansas
common, Grimm, and Montana common.

Sweetclover is grown primarily as a soil improvement crop, but it may
be uscd also as pasture or grown for seed.  Like alfalfa, it requires a soil
with a reaction of pH 6.0 or higher for successful growth, and inoculation
of the seed is essential both to insure proper growth and to enable the
plants to store nitrogen in the soil.  Most of the sweetclover is seeded in
wheat or with oats in spring.  Occasionally it is sown as a part of a mixed
pasture, including alfalfa, clover, timothy, and occasionally bromegrass.
In some areas it is used as an intererop in a 2-year rotation of wheat and
corn or oats and corn.

The acreage of clover alone, including both common red and mammoth
red, has decreased greatly since 1899. This may be due to the increase
in alfalfa acreage and to the more general practice of using clover as part
of a mixture that also includes alfalfa, timothy, alsike clover, sweetclover,
and in some instances, bromegrass. Clover is seeded in spring, in wheat
orrye, or with oats. It will tolerate a higher acidity than either alfalfa or
sweetclover, but for best results it is necessary that sufficient lime be ap-
plied to the soil to lower the acidity to about pH 6.0. Inoculation of
clover sced is necessary to insure proper growth and to enable the plants
to store nitrogen in the soil.

Clover is used for both pasture and hay. It may be pastured in the
early part of the season and then cut for hay. The first cutting of com-
mon red clover often is used for hay and the cutting in fall is for seed.
Hay yields 14 to 2 tons an acre, and seed yields 35 to 134 bushels. Prac-
tically all the hay is used on the farm, although in years of large yield a
small part may be sold to livestock farmers in adjacent areas.

The acreage used for timothy alone has steadily decreased in recent
years. Timothy is largely replaced by alfalfa, clovers, and other legumes
in the rotation or is grown as a part of a mixed seeding. Because of its
tolerance of strong acidity, it can be successfully grown on areas of Illino-
ian drift and Borden sandstone, siltstone, and shale soils in the southwest-
ern part.

Hay crops grown to a limited extent include lespedeza, bromegrass,
millet, rape, and sudan grass. Lespedeza is well adapted to the acid soils
in the southwestern part, including the regions of Illinoian drift and Bor-
den sandstone, siltstone, and shale.  Although there has been some in-
terest in this crop in these areas, no doubt more lespedeza should be grown
there. Bromegrass has been used to a limited extent with alfalfa and
other legumes, usually taking the place of timothy in the mixture. Re-
cent experiments by the Purdue University Agricultural Experiment Sta-
tion show that it is equal to or superior to timothy as pasture for cattle
and hogs, and its use probably will be increased in future years. Millet,
rape, and sudan grass are grown to a limited extent, usually as special
pasture to supplement other pastures or as emergency pasture when other
pastures have failed.

Vegetable growing occupies an important place in the farming system
of the county. A total of 8,771 acres of vegetables was harvested for sale
in 1939, the largest acreage being in sweet corn and tomatoes. The
location of canning factories in numerous towns throughout the county
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and the close proximity of Indianapolis markets arc responsible for this
large acreage.  Sweet corn is grown principally in the Wisconsin drift
region and on alluvial areas; soil and fertilization requirements and plant-
ing methods are about the same as for field corn.  Occasionally it is
planted where canning peas have been grown and harvested. Tomatoes
are better adapted to the Brookston and Crosby soils of the Late Wiscon-
sin drift region, and the greuter part of the acreage is on areas of these
soils.  Yields generally are higher on the dark-colored Brookston soils,
but the quality generally is better on Crosby soils. The common prac-
tice is to fertilize tomatoes with 150 to 300 pounds an acre of & 2-12-6
mixture.

Green peas are grown both for canning factorics and the Indianapolis
market. There were 452 acres grown in 1939, principally on the well-
drained soils of the glaciofluvial outwash plains and terraces. Peas are
planted as carly as possible in spring and generally are followed by swect
corn. Pumpkins were grown for sale on 416 acres in 1939, most of them
going to local canning factorics.  Green lima beans, grown for canning
factories and local and Indianapolis markets, were harvested on 393 acres
in 1939.  Other vegetables grown to a limited extent include snap beans,
cabbage, peppers, watermelons, and cucumbers, the greater part of which
was marketed at Indianapolis or local roadside markets.

ROTATIONS AND FERTILIZERS

The following crop rotations are commonly used in the regions of Early
Wisconsin and Late Wisconsin drift: (1) Corn, wheat or oats, legumes, in-
cluding clover, alfalfa, sweetclover, or a mixture of these with timothy
and bromegrass; (2) corn, wheat or oats, 2 years of alfalfa; and (3) corn,
soybeans, wheat, mixed legumes and grasses. These rotations are varied
to include special field and vegetable crops, and the order in the rotation
occasionally is changed to meet special seasonal and feed requirements.
A rotation of wheat or oats, intercrop of swectelover, and corn sometimes
is used on the more productive areas.

Rotations in common use on the glaciofluvial outwash plain and terrace
areas arc corn, wheat, 1 or more years alfalfa; or corn, soybeans, wheat,
mixed hay. These are varied to include vegetables and to meet seasonal
requirements.

On the sweet alluvial soils rotations generally include corn 2 or more
years, wheat, coru; or corn, wheat, and alfalfa or mixed hay.  An ocea-
sional special crop, as sweet corn, is grown, and in recent years an in-
creasing quantity of soybeans 1s grown, generally following corn in the
rotation.

In the regions of the Illinoian drift and Borden sandstonc, siltstone,
and shale, in the southwestern part of the county, rotations include corn,
wheat, and either timothy or lespedeza, or a mixture of timothy and
clover. This is varied to include soybeans and some vegetable crops, and
occasionally oats, barley, and other field crops.

The use of commercial fertilizer is general, and in 1939, 66.3 percent
(1,289) of the farms reported an expenditure of $117,864, or an average of
$91.44 each. This was slightly less than in 1929 when 1,225 farms, or
65.3 percent, reported an expenditure of $137,198 ($112 per farm). Fer-
tilizer is largely purchased ready-mixed, but a small number of farmers do
home mixing. It is purchased both individually and cooperatively, an
increasing quantity through cooperative farm organizations. The pre-
sent trend is toward the use of higher analysis fertilizers and in larger
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quantities an acre. The common practice is to fertilize wheat, corn, and
vegetables, and the trend is toward direct fertilization of soybeans, both by
plowing under the fertilizer and by applying it at time of planting. There
is also a trend toward indirect fertilization of soybeans and legumes by
applying larger quantities with wheat, oats, and other small grains. Itis
common practice to supplement commercial fertilizer with barnyard
manure. Most of this is applied to land that is to be plowed for corn,
but some is used as a top dressing for wheat.

The value of lime for correcting soil acidity is generally recognized, and
an increasing quantity, principally in the form of ground limestone, has
been used in recent years. To determine the lime requirements of a soil
or soils in a given field, it is important that an accurate test be made.
This can be accomplished with a number of available acidity indicators.
Probably the best procedure is to take samples of the different soils in an
area, both surface soil and subsoil, and mail or take them to the county
agricultural agent at Franklin, or mail them to the Purdue University
Agricultural Experiment Station, La Fayette, Ind.

PERMANENT PASTURES

The permanent pastures in the Wisconsin drift regions, including the
glaciofluvial outwash plains and terraces and alluvial areas, are princi-
pally Kentucky bluegrass in relatively small fields on a large number of
farms. The imperfectly drained soils of the bottoms probably have a
larger percentage in permanent pasture than any other soil group in these
areas. Fertilization of these pastures is not a common practice, although
most of them could be improved by the use of fertilizers and a pasture-
improvement program. In areas of Illinoian drift and Borden sandstone,
siltstone, and shale, the permanent pastures are generally of inferior
quality. Some have a good stand of Kentucky bluegrass, but a large
number consist largely of broomsedge. In these areas a pasture-improve-
ment program that includes the use of sufficient lime and fertilizer is es-
sential to maintaining adequate pasture.

LIVESTOCK AND LIVESTOCK PRODUCTS

The raising of livestock has been a very important source of farm in-
come for the last 60 years, and is the medium through which a large part
of the farm crops are marketed. The number and value of livestock on
farms, as reported by the United States census in 1920, 1930 and 1940, are
given in table 4, and the value of farm products sold or traded by farm
houscholds, in 1939 by source of income, are shown below:

Agricultural product: 1989

Livestock and livestock products sold or traded ______________. $2, 298, 384
Lavestock ¥ L o oo oo ceemceemeaeo 1, 639, 975
Dairy produets._ . - - oo 516, 620
Poultry and poultry products. .. ... . ... 130, 028
Other {ivest.ock products. - oo aeooo 11, 761
Crops sold or traded .. .. ... 1,108, 974
TFleld erops 2 oo oo 747,014
Vegetables harvested forsale ____________________.. ... ... 306, 705
Fruits and nuts. .. o iciieeoio- 40, 095
Horticultural specialties sold - . _.... 15, 160
Forest produets sold . . . ... i 1,738
Total cash farm income. - . oo 3, 409, 096

1 Excludes poultry, bees, and fur-bearing ammals
2 Includes value of potatoes and sweet potatoes.
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TasLE 4.—Number and value of livestock on farms in Johnson County, Ind., in slated
years

Lavestock 1920 1930 1040
Number Value Number Value Number Value
Horses.... .. ............... 8,629 $860,605 5,360 $394,288 14,008 $323,508
Mules oo 1,777 207,480 628 54,308 1504 41,028
(07111 SN 17,648 | 1,260,287 17,481 806,043 119,508 862,360
AwWIne. oo iaiaeaa. 55,187 982,126 47,968 487,320 236,012 348,708
Sheep. .- 4,990 63,870 11,769 00,304 26,346 39,045
(6 R 85 259 69 198 338 87
Allpoultry... ... ... ....... 171,473 175,309 *) %) 200,688 53,708
Chickens. .. ooooeeaooooaan 169,322 *) 1127,299 113,208 298,610 52,268
Bees. . ovooeeiia . hives. 429 1,774 1,002 4,423 410 084
1 Qver 3 months old, Apnl 1. 8 Over 8 months old, April 1,
8 Over 4 montha old, April 1. 4 Not reported.

On April 1, 1940, there were 19,508 cattle over 3 months old on farms,
which was a slight increase from 17,481 in 1930. There were 8,422 cows
kept mainly for milk production, and 1,380 cows kept mainly for beef pro-
duction in 1940. In 1939, 8, 451 cattle and 6,132 calves were bought and
9,671 cattle and 7,099 calves sold.

Dairying is one of the more important branches of the livestock indus-
try in the county. Two types are followed— specialized dairying and
general dairying.

Specialized dairies are in the vicinity of the larger towns, and in the
northern part, which is close to the Indianapolis market. These dairies
are maintained for the production and sale of whole sweet milk, sweet
cream, butter, and other dairy products to the nearby cities, including
Indianapolis. Most of the sweet milk and cream is bottled and sold,
both retail and wholesale.  High-producing breeds, mainly purebred
Holstein-Friesians and Guernseys, are used, with a few herds of purebred
Jerseys and high-grade mixed breeds.

General dairying includes farms that market their products through
creameries, largely as whole sweet milk or as sweet cream. Trucks call
at the farms daily for these products and deliver them to the creameries in
this and neighboring counties. A few herds are purebred Holstein-
Friesian, Guernsey, and Jersey breeds, but the greater number consists of
good grade cows.

Dairy products provided the major source of income in 1939 on 263
farms, or about 13 percent of the total. The larger part of the feed—
corn, oats, and hay—for dairy cattle is grown on the farm. A large
quantity of commercial supplements is used, however, especially by the
larger dairies.

The beef cattle industry is less specialized than dairying, and there is
a general distribution of beef cattle, with the probable exception of the
southwestern part. A large part of the cattle bought in 1939 was pur-
chased as feeder cattle.  Most of the cattle are purchased when small,
grazed during summer, and ‘“‘finished” on corn, hay, and commercial
supplement feeds. They are marketed primarily at Indianapolis.

Johnson County is almost entirely within the corn, wheat, and hog type
of farming area,® and produces more swine than any other section of the
State, largely because of the abundance of corn and pasture. Most of
the swine are raised in the Wisconsin drift regions, where farms raising 100

¢ Youvo, E. C., and Evvtorr, F. F.  TYPES OF PARMING IN INDIANA, Ind, Agr. Expt. 8ta. Bul 342, 723 pp , illus 1930
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head or more a year are not uncommon.  The principal brecds are Duroc-
Jersey, Poland China, Berkshire, and Chester White. In 1939, 9,557
hogs and pigs were bought, 63,679 sold, and 3,444 slaughtered on farms.
Although the larger part of the feed for hogs—mainly corn and legume
pasture—is grown on the farm, it is supplemented on most farms by com-
mercial feeds. Practically all the swine are marketed in Indianapolis,
except a small number sold locally and as breeding stock.

Sheep are distributed throughout the county and, in general, the flocks
are not large.  Most of the sheep sold are raised on the farms, but a few
farmers buy feeder sheep or lambs, generally from the southwestern or
western parts of the country, and fatten them on the farm for marketing
in Indianapolis or other nearby markets.

In the important poultry producing industry, 259,315 chickens were
raised and 99,604 sold in 1939, and 573,674 dozen eggs were produced.
Poultry other than chickens consists of a few turkeys, geese, ducks, and
guineas on many farms.  Almost every farm has from a few dozen to
more than 100 laying hens of a wide variety of both mixedand purebreeds,
and several that specialize in poultry have several hundred, principally
Leghorn and other high-producing breeds. In 1939, on 36 farms the
major source of income was derived from poultry and poultry products,
the larger part of which was marketed locally; but some farmers, especial-
ly those specializing in this industry, ship to outside markets, where they
generally obtain a premium price.

Increased use of mechanized farm equipment has been responsible for a
steady decline in the number of horses and mules on farms in the last 20
years. Part of the work animals are raised on the farm and part pur-
chased from adjacent areas. Practically all the feed for both horses and
mules, chiefly oats and hay, is grown on the farm.

TYPES OF FARMS

The 1940 Federal census classified the farms by major source of income
in 1939.  Accordingly, in Johnson County 718 farms were classified as
deriving their major source of income from livestcck, 448 from field crops,
263 from dairy products, 165 from vegetables harvested for sale, 36 from
poultry and poultry produets, 15 from fruits and nuts, 7 from horticul«
tural specialties, and 3 from forest products, and 271 were classified as
subsistence farms.

LAND USE

The most extensive agricultural development was reached about 1910,
when 95.8 percent of the county was in farm land, of which 84.8 percent
was improved. The 1940 census shows a decrease in the percentage of
total farm land and improved farm land to 95.0 and 80.2 percent, respec-
tively. Selected data on farms and farm lands, from the United States
census for the years 1880 to 1940, inclusive, are given in table 5.

Although the total land in farms increased from 186,653 acres in 1930 to
191,611 acres in 1940, there was a slight decrease in cropland harvested
(109,163 acres) in 1939 from that harvested (121,530 acres) in 1929.
Crop-failure land decreased from 2,649 acres in 1929 to 1,782 in 1939, but
idle or fallow cropland increased from 3,573 acres in 1929 to 8,574 in 1939,
Plowable pasture increased about 55 percent from 1929 to 1939, from
21,887 to 34,087 acres. Woodland occupied only 16,412 acres in 1939, or
about 81 percent of the woodland area in 1929. The larger areas of
woodland occur on the steeper slopes in the southwestern part, but the
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greater part of the woodland is in small stands on a great number of farms.
Of the total acreage in farms 153,606 acres, or about 80 percent, was
available for crops in 1939, of which about 58 percent (110,945 acres) was
used for that purpose.  The rest of the farm land in 1939, including pas-
ture other than woodland and plowable, all wasteland, house yards,
barnyards, feed lots, lanes, and roads, occupied 21,593 acres.

TaBLE 5.—Number of farms, land in farms, and farm operation in Johnson County, Ind.,
i1 census years

Farms Land 1n farms Farms operated by—
Year Propor-
Number | Avcrage Total tion of Improved land per Owners | Tenants | Managers
Size county farm
Acres Acres Percent Acres Percent Percent Percent Percent
2,113 927 195,851 95 0 68 1 35 01 200t ...
1,920 97 8 187,314 90 9 78.2 80 1 67 9 32,1 |l
2,053 04 8 194,624 04 4 776 81 9 66 3 330 0.7
2,025 a1 6 197,403 95.8 827 84 8 64 2 354 4
2,051 96 0 196,932 95 6 80 2 836 61 4 377 9
1,878 99 6 186,653 90 6 79 8 80 2 59 7 30 8 [
1,045 88.6 191,611 95 0 90 80 2 $0.2 38.5 1.3

The farms range in size from 3 to 999 acres, about 35 percent containing
100 to 259 acres, and nearly 44 percent, representing a total of 96,485
acres or 50 percent of the farm land in 1940, from 70 to 179 acres. Farms
containing less than 70 acres represented 42 percent of the 1,945 farms in
1940; 70 to 139 acres, 34 percent; 140 to 219 acres, 16 percent; and 220 to
999 acres, § percent.

FARM TENURE

The 1940 United States census reported 60.2 percent of the farms in the
county operated by owners, 38.5 percent by tenants, and 1.3 percent by
managers. The percentage of farms operated by owners declined stead-
ily from 70.1 percent in 1880 to 59.7 percent in 1930, with a slight increase
to 60.2 percent in 1940. During the same period the rate of tenancy in-
creased from 29.9 percent in 1880 to 39.8 percent in 1930, then decreased
to 38.5 percent in 1940.  Less than one-fifth of the tenant-operated farms
were operated on a cash-rent basis in both 1930 and 1940, and about 69
percent on sharc-tenant and cropper basis in 1940.  On the share basis
the tenant receives one-third to one-half of the total crop produced, with
some provision made for living privileges.  Where livestock is produced
the same variations exist.  When the land is rented for eash, the price an
acre varies with the productivity of the soil, farm improvements and
facilities, and current economic conditions.

FARM INVESTMENTS AND EXPENDITURES

The average value of land and buildings in 1940 was $9,037 per farm
and $91.73 per acre, a slight decrease from that in 1930 of $10,061 per
farm and $101.12 per acre.  The average value of all property per farm
in 1940 was 10,619, of which 85.1 percent represented land and buildings;
6.8 percent, implements; and 8.1 percent, domestic animals, poultry, and
becs.
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In 1940, 967 tractors were reported on 911 farms, and 476 trucks on 445.
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 small grain and soybeans
generally are harvested with combines.

An expenditurc of $268,933 for feed in 1939 was reported by 1,289
farms, an average of $208.64 each and a decrease from the 1929 average of
$312.75. The purchase of 4,110 tons of comniercial fertilizer in 1939 was
reported by 1,289 farms at a total cost of $117,864, or an average of $91.44
afarm. In addition 987 tons of liming materials, largely in the form of
ground agricultural limestone, was purchased by 59 farms. This repre-
sented an expenditure of $2,417, or an average of $40.97 a furm.

A total of $258,940 was paid for labor (exclusive of housework and con-
tract constructional work) on 808 farms in 1939, an average of $320.47
each. About 52 percent of this expenditure was for labor hired by the
day or week, 18 percent by the month, and 30 percent for other labor, in-
cluding piece work and contract farm labor.  Extra farm labor is exten-
sively used in certain periods, especially during the vegetable-harvesting
season. During this period labor requirements are so great that workers
are imported from neighboring States, especially Kentucky. Local laber
generally is adequate during the rest of the year.  On the larger farms
labor is hired on a weekly, monthly, or yearly basis, and housing facilities
and various food and other incidental subsistence items often are included
in the contract.

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying consists of the examination, classification, and mapping
of soils in the field and the recording of their characteristics, particularly
in regard to the growth of various crops, grasses, and trees.

The soils and the underlying formations are examined systematically
in many locations.  Test pits are dug, borings made, and road or railroad
cuts and other exposures studied. Each excavation 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 reaction of the soil and
its content of lime and salts are determined by simple tests.”

More complete mechanical and chemical determinations are made in
the laboratory.  This includes the determinations of the percentages of
the various constituents, as fine gravel, fine, medium and coarse sand,
silt, and clay of a soil type, and the determination of the percentages of
nitrogen, phosphate, potash and various other chemical constituents.
The drainage, both internal and external, and other external features, as
the relief or lay of the land, are taken into consideration, and the inter-
relation of the soil and vegetation is studied.

7 The reaction of the soil 1 1ts degree of acidity or alkalimty expressed mnthcnmtlcnll{; as the pH value. [Indicator
solutions are used to determine the chermical renction  The presence of hine 13 detected by the use of a dilute solution
of hydrochloric acid  Terms used to describe the reaction and commonly used 1n this report are as follows

pH Value pH Value
Extremely acid. - oo o oveeceeac o Below 4 5 | Neutral ... 86-7.3
Very strongly acid. 45-50 Mildly alkahne__ 74-80
Btrongly acid . . 51-55 Strongly alkaline .- B1-90
Medwm acid ... 56-60 Very strongly alkaline.... ... _......_. 9 land
Slightly aeid. oo oeeaeiaiaeaas 61-0 5 higher
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The soils are classified according to their characteristics, both internal
and external, with special emphasis upon the featurcs that influence 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 arc (1) series, (2) type, and (3) phase.

The series is a group of soils having the same genetic horizons, similar
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 impor-
tant internal characteristics and the same range in relief. The texture of
the upper part of the soil, including that commonly plowed, may vary
within a series.  The series arc given geographic names taken from local-
ities near which they were first identified. Miami, Russell, Fox, Brooks-
ton, Crosby, and Fincastle are names of important soil series in Johnson
County.

Within a 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—fine
sandy loam, loam, silt loam, or silty clay loam—is added to the series des-
ignation to give complete name to the soil type. Except for the texture
of the surface soil and upper subsoil, these types have approximately the
same internal and external 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. Miami silt loam and
Miami loam are soil types within the Miami series.

A soll phase is a variation within the type, differing from it in some
minor feature, generally external, that may be of special practical signifi-
cance. For example, within the normal range of relief of a soil type some
areas may be adapted to the use of machinery and the growth of culti-
vated crops and others may not. Differences in relief, stoniness, and
degree of accelerated erosion may be shown as phases. Even though no
important differences may be apparent in the soil itself or in its capability
for the growth of the native vegetation throughout the range in relief,
there may be important differences in respect to the growth of cultivated
crops. In such instance the more sloping parts of the soil type may be
segregated on the map as a sloping or a steep phase. An example in the
Miami series is Miami silt loam, sloping phase.

Aerial photographs (pl. 1) are used as a base for mapping soils in
Indiana. The pictures are taken from an airplane flying at a height of
about 13,500 feet, and each picture (scale 3.17 inches to a mile) covers
about 414 square miles. The photographs are covered with sheets of
cellulose acetate, a thin transparent material, and soil boundaries,
streams, roads, houses, and other features are drawn on this in the field.
After the entire county is mapped the sheets are reduced to a scale of
2 inches to 1 mile and assembled on a base map prepared on the same
scale. The assembled map is printed in colors, with each soil separa-
tion having a distinguishing color, letter, and ruling designation. For
example, all areas of Miami silt loam are designated on the map, which
accompanies this report, with the symbol Mt, and are printed in a
green color.

SOILS

The soils of Johnson County represent a very wide variation in color,
natural drainage conditions, fertility, consistence, slope, and suscep-
tibility to erosion. These characteristics are very significant in determin-
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ing soil productivity, and one or more of them are often the limiting
factors in the agricultural use made of the various types and phases.

Soil types, embodying different combinations of the above-mentioned
characteristics, are often closely associated, and a field unit often in-
cludes a wide range of soil conditions. This fact makes it very difficult
to apply individual systems of crop rotation, fertilization, and other soil
improvements to the individual soils, Thus more general methods of
management are used.

In surface texture the soils range from fine sandy loam to silty clay
loam and in color from light gray in the poorly drained soils of uplands
and terraces to very dark brownish gray or nearly black in the depres-
sional soils of the uplands and terraces and in the organic soils.

The color of the subsoil ranges from gray or mottled gray, yellow, and
rust brown to dark gray, and the texture varies from friable fine sandy
loam in the wind-deposited soils to heavy plastic silty clay loam in the
dark depressional soils.

Natural drainage conditions range from very poor to excessive. Water
erosion is potentially severe on soils having sloping to steep topography,
and where clean-cultivated erops are extensively grown without much
thought to erosion control, accelerated erosion is severe.

About 27 percent of the soils are dark-colored, the surface soil being
relatively high in organic-matter content, and the rest are light-colored
and relatively low in organic-matter content.

The soils developed on the Illinoian glacial drift and Borden sandstone,
siltstone, and shale, and associated alluvial soils are all strongly acid.
Those developed on Early Wisconsin and Late Wisconsin drift and on
glaciofluvial outwash plains and terraces are, in general, medium acid to
neutral.

The imperfectly drained soils in the Illinoian drift region and the
poorly drained light-colored soils of the Wisconsin glacial drift region
have rather compact siltpans in the subsoil.

The distribution and association of the more extensive soils as well
as their relative importance within geographic units are shown in figure
3.

SOIL SERIES AND THEIR RELATIONS

A key to the soil series of Johnson County is presented in table 6.
The great soil groups named at the heads of columns follow the classifi-
cation of soils as given in the Yearbook of Agriculture, 1938.* The
Roman numerals in the column subheads are based on the Indiana
system of soil profile designation.® Soil series listed in a horizontal
line in the columns are developed on similar parent material, differences
in profile development being largely dependent on natural drainage
conditions during development. Such a grouping of series is called a
soil catena. Series listed under a given Roman numeral have similar
natural drainage conditions; differences in characteristics in each drain-
age profile within the county are due to the kinds of parent material
on which the soils are developed and to differences in age.

Conforming with the groupings in the first column, four main divisions
are made of the soils of the county: (1) Soils of the uplands, (2) soils of

8 Bapwin, M., KeLroga, C. E., and Trore, J. 801L crassirieaTioN. U. S, Dept. Agr. Yearbook 1938 (Soils and
Men): 976-1001. 1938,

¢ BusaNELL, T. M. THR 8TORY OF 1nD1aNs 80118, Dept. of Agron., Purdue Umv. Agr. Expt. Sta., Spec. Cir. No. 1,
52 pp., illus. 1944,
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TanLE 6.—Key lo the soils of

Topographic position and derivation

Lithosols
(shallow soilg)

Gray-Brown Podzolic soils

Major profile (based on Indiana system of soil
profile designation )
Drainage

Relef.

Color of—
Surface sl 3

Upper subsoil. _.__. [,

Lower aubsoil

A\

Rapid surface run-
off

Principally
slopes

steep

Laght graysh brown
to grayish yellow.

Light brownish yel-
ow to light yel-
lowish brown.

Brownish yellow

v
Good to excessive
mternal,

Nearly level to roll-
ing

Light grayish brown

Light yellomsh
brown to yellow-
1sh brown.

Yellowish brown to
weak reddish

1v

Good mternal; good
to excessive run-
off

Undulating to steep-
ly sloping.

Light grayish brown
to yellowish brown.

Yellowish brown to
brownish yellow.

SOILS OF UPLANDS AND GLACIOFLUVIAL

So;ls of the uplands, the parent materinl derived
rom—
Calcareous Late Wisconmin glacial drift. ...
Calcareous Early Wisconsin glacal dnift.. ...
Calcareous Iiinoan glacial dnift.._____..__.
Medwm-grained sandstone, siltstone, and
shale of Borden formation
Calcareous wind-deposited sand and mlt of
Wisconsin glacial age .
Soils of glaciofluvial cutwash plains and terraces,
the parent matenal denived from—
Calcareous stratified gravel and sand of Wis-
CONBIN pge
Calcarcous stratified silt, sand, gravel, and
clay.

“| Ginennaty.
{Znncxvllle_.

Wellston _

ALLUVIA

Boils of overflow bottoms, the parent material de-
rived from—
Neutral to shghtly alkaline alluvium from
Wisconsin glacial drift regions
Strongly acid alluvium from [lhinoian glacial
drift and Borden standstone, siltstone, and
shale regions

{

Genesee

Soils of depressions n the u|
matertal denived from muc
lnin by silty sand or clay.

ﬂlnnds. the parent
and peat under-

1 Sola that would key into many of the blank spaces have been mapped elsewhere in the State

2 BusaNewL, T M
52 pp, tllus 1044
L ﬁcfer to color 1 cultivated areas.

THE BTORY OF INDIANA 801L8. Dept. of Agron, Purdue Umv. Agr. Expt Sta, Spec Cir No. 1,
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Pl ls and Semi-Pl 1 Wiesenboden (gle1) soils Bog soils
111 I [ VIII IX X

Good to fair inter- | Imperfect 1inter- | Poor internal, | Very poor inter- | Very poor inter- | Very poor inter-
nal; good to nal, slow sur- very slow sur- nal, ponding nal; pond nal, pond
slowﬁ surface face runoff, face runoff.
runoff.

Gently undulating | Nearly level to | Nearly level ..._._ Level to shallow | Deeper depres- | Shallow to deep
to gently roll- undulating depressions. 81008, depressions
ng.

Light  yellowsh | Brownsh gray to | Light gray_..__... Dark gray to | Very dark gray | Very dark gray

rown to hight brownish very dark to black to black.
browmish gray. gray. brownish
gray

Laight  yellowish | Light  brownish | Light gray togray.| Dark gray to | Very dark gray. Do.

rown to light gray to brown- dark brown-
blrlownlsh sh gray. 1sh gray.
ollow.

L f'g ht brownish | Mottled gray, yel- | Mottled gray, yel- | Mottled gray, | Gray-cceeeaco-o Do.
yellow. low, and rust low, and rust yellow, and

rown. brown. rust brown.

Mottled gray, yel- |- [ Y I s [ T PN doeooe.. Mottled gray, | Very dark gray
low, and rust yellow, and to light
brown, rust brown. brownish

yellow.

OUTWASH PLAINS AND TERRACES

........... Avonburg. .
.................. Homer. ..o |ccmeeeoooooeo..| Westland.......| Abington_.___._
.................. Whitaker....o..o |eeceaaccaacaaaa---| Mahalaswille . _{_ . ... ...
SOILS
UPLAND DEPRESSIONS
...................................................................................... Carlisle.

4 Ross and Nmeveh sotls have dark-brown surface soils and upper subsoils,
8 The alluvial so1ls resemble those 1n the columns above them in color and drainage characteristics They do not have

well-defined horizone.
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the glaciofluvial outwash plains and terraces, (3) soils of the overflow
bottoms, and (4) organic soils in upland depressions.

Fioure 3.—Soil association map of Johnson County, Ind.: A, Miami silt loam and its
sloping and eroded phases, Miami loam, Crosby silt loam; B, Bellefontaine loam and
its level phase; C, Brookston silty clay loam, Crosby silt loam, Clyde silty clay loam,
Bethel silt loam; D, Fincastle silt loam, Brookston silty clay loam, Russell silt loam;
E, Russell and Fincastle silt loams, Brookston silty clay loam; P, Genesee silt loam,
Genesee loam, Genesee fine sandy loam, Eel silt loam, kel and Ross silty clay loams;
@, Cincinnati silt loam and its steep and eroded phases, Gibson silt loam; H, Pope
and Philo silt loams; I, Muskingum stony silt loam, Zanesville silt loam; J, Westland
Mabhalasville, and Abington silty clay loams, Homer silt loam Whitaker loam; K
Crosby silt loam, Brookston silty clay loam, Miami silt loam H l:, Fox loam, Fox and
Homer silt loams, Westland silty clay loam; M, Whitaker silt loam, Whitaker loam,
Mahalasville silty clay loam.
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SOILS OF THE UPLANDS

The soils of the uplands are grouped on the basis of the parent material
into soils developed on (1) calcareous Late Wisconsin glacial drift; (2)
caleareous Early Wisconsin glacial drift; (3) calcareous Illinoian glacial
drift; (4) medium-grained sandstone, siltstone, and shale of the Borden
formation; and (5) calcareous wind-deposited sands of Wisconsin gla-
cial age.

SOILS DEVELOPED ON CALCAREQUS LATE WISCONSIN GLACIAL DRIFT

The soils developed on calcareous Late Wisconsin glacial drift—the
Bellefontaine, Miami, Crosby, Bethel, Brookston, and Clyde series—oc-
cupy about 85 percent of the upland areas except in the southwestern
part, or about 65 percent of the total area. All are developed on cal-
careous till composed of unassorted silt, clay, sand, and rock fragments
with the exception of Bellefontaine soils, which are developed on loose
calcareous gravel and sand. Free lime carbonates have been leached to
an average depth of about 36 inches.

Bellefontaine soils are well to excessively drained and occur on smooth
to rolling relief, often on kames and eskers. The surface soil is light
yellowish brown; the subsoil yellowish brown to weak reddish brown;
and gray and yellow loose calcareous gravel and sand occur at a depth
of 36 to 45 inches.

Miami soils are well drained and occur on undulating to steeply slop-
ing relief. Erosion is potentially severe. The surface soil is light yel-
lowish brown and the subsoil yellowish brown to brownish yellow; the
underlying material of gray and yellow calcareous glacial till occurs at
an average depth of about 36 inches.

The light-colored imperfectly drained Crosby soil occurs on nearly lev-
el to undulating relief, thus erosion is not a serious problem. The sur-
face soil is brownish gray and the subsoil mottled gray, yellow, and rust
brown; the underlying gray and yellow calcareous till occurs at a depth
of about 36 inches.

The poorly drained light-colored Bethel soil occurs on nearly level re-
lief where erosion is not a problem. The surface soil is light gray and
the subsoil mottled gray, yellow, and rust brown; the underlying gray
and yellow calcareous glacial till lies at a depth of about 36 inches.

The dark-colored very poorly drained Brookston soil occupies slight
depressions and rather broad flats. The surface soil is dark gray to
very dark brownish gray and the subsoil mottled gray, yellow, and rust
brown; the underlying calcareous glacial till occurs at a depth of 40 to
60 inches.

The Clyde soil is very dark-colored and very poorly drained, and
occupies the deeper depressions. The surface soil and the upper sub-
soil, to a depth of 16 to 18 inches, are very dark gray to nearly black; the
subsoil is gray, becoming mottled gray, yellow, and rust brown below a
depth of 24 to 30 inches; and the calcareous glacial till lies at a depth
of 40 to 60 inches.

80IL8 DEVELOPED ON CALCAREOUS EARLY WISCONSIN GLACIAL DRIFT

The soils developed on calcareous Early Wisconsin glacial drift—the
Bellefontaine, Russell, Fincastle, Delmar, Brookston, and Clyde series—
occupy the uplands in the southwestern part of the county between areas
of Late Wisconsin and Illinoian glacial drift. They are inextensive,
covering only about 10 percent of the county area, and are about as pro-
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ductive as the corresponding soils developed on Late Wisconsin glacial
drift, except that free lime carbonates have been leached to a depth of
about 45 inches and that the highter colored soils are more acid than
the light-colored soils of that group.

The Bellefontaine soils associated with the Russcll and other soils of
this group have a somewhat more grit-free surface soil and upper subsoil,
higher acidity, and greater depth to loose calcareous gravel and sand
than those associated with the Late Wisconsin glacial drift group.

The Russell soils are well drained and occur on undulating to sloping
relief, where erosion is potentially severe. They differ from the Miami
soils in the grit-free texture of the surface soil and upper subsoil, in the
higher acidity of the surface soil and subsoil, and in being leached of
free lime carbonates to a depth of 45 inches or more.

The imperfectly drained light-colored Fincastle soil is developed on
nearly level to gently undulating relief. It is similar to the Crosby in
natural drainage and relief, but differs in the grit-frec textures of the sur-
face soil and upper subsoil, the stronger acidity of the surface soil and
subsoil, and the greater depth to calcareous till.

The poorly drained light-colored Delmar soil, occurring on nearly level
relief, is similar to the Bethel in natural drainage and relief, but differs
in having a grit-free surface soil and upper subsoil, stronger acidity of
the surface soil and subsoil, and greater depth to calcarcous till.

The Brookston and Clyde soils associated with this group have in
general slightly lower organic content and greater depth to ealearcous
glacial till than those associated with soils of the Late Wisconsin glacial
drift.

SOILS DEVELOPED ON CALCAREOUS ILLINOIAN QLACIAL DRIFT

The soils developed on ealeareous Illinoian glacial drift—the Cincin-
nati, Gibson, and Avonburg series—occupy upland areas in the extreme
southwestern part and are very inextensive, covering only about 2 per-
cent of the total area. These soils in general are low in natural produc-
tivity, strongly to very strongly acid, and leached of free lime carbonates
to an average depth of about 120 inches.

The Cincinnati soils are well drained and occur on undulating to steep
relief. Erosion is potentially severe, and the steep sloping arcas are not
suited to agriculture. The surface soil is light yellowish brown and the
subsoil yellowish brown to brownish yellow, with a thin siltpan develop-
ment at @ depth of 30 to 36 inches, underlain by calearcous glacial till
at a depth of about 120 inches.

The moderately well-drained Gibson soil oceupies gently undulating
to gently sloping relief, and erosion is not a serious problem. The
grit-frec surface soil is light yellowish brown to brownish gray, the upper
subsoil light brownish yellow, and the lower subsoil mottled gray, yel-
low, and rust brown, with a siltpan development at a depth of 30 to
10 inches, underlain hy calearcous glacial till at a depth of about 120
inches.

The light-colored imperfectly drained Avonburg soil is developed on
nearly level to gently undulating relief.  In natural dranage and relief
1t is similar to the Crosby and Fincastle soils but differs from them in
the greater depth of the grit-free subsoil, the presence of a heavy siltpan
horizon at a depth of 30 to 36 inches, the strongly to very strongly
acid reaction of the surface soil and subsoil, and the occurrence of cal-
careous glacial till at a depth of about 120 inches.
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Soil Survey of Johnson County, Indiana PLATE 2

A Cutting wheat. on Brookston sty clay loam and Crosby <l Toam “T'his feld
averaged 27 bushels an acie i 1915 B Young corn on Brookston sty elay
loaum and Croshy silt loam, with small areas of Muann <ily loam i hackground.
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SOILS DEVELOPED ON MEDIUM-GRAINED SANDSTONE, SILTSTONE, AND
SHALE OF THE BORDEN FORMATION

The soils developed on medium-grained sandstone, siltstone, and shale
of the Borden formation—the Muskingum, Zanesville, and Wellston
series—occupy only a few small areas in the extreme south-central to
southwestern part, west of Pcoga, totaling less than 1 percent of the
area. The reaction is strongly to very strongly acid, and erosion is
potentially severe. Natural producttvity is low to very low, and the
strongly sloping and steep areas are not suited to agriculture but are
better adapted to forest.

The Muskingum soil occupics steep slopes, and drainage is excessive.
It is cssentially nonagricultural and better suited to forest. Numerous
rock fragments are on the surface and thoughout the light brownish-
yellow surface soil and subsoil, and bedrock lies at a depth of 12 to 25
inches.

The well-drained Zanesville soils, occurring on undulating to sloping
relief, have a light yellowish-brown grit-free surface soil and yellowish-
brown to brownish-yellow subsoil, with a siltpan development at a depth
of 30 to 36 inches, underlain by bedrock at a depth of about 60 inches.

The Wellston soil is well drained and developed on undulating to
sloping relief, usually on the narrow ridge crests. It has a light yellowish-
brown suface soil and yellowish-brown to brownish-yellow subsoil, un-
derlain by bedrock at a depth of about 30 inches.

SOIL DEVELOPED ON CALCAREOUB WIND-DEPOSITED BAND AND BILT OF
WISCONBIN GLACIAL AGE

Princeton fine sandy loam is the only soil developed on calcareous
wind-deposited sand and silt of Wisconsin glacial age. It occurs on
nearly level to rolling relief, often dunelike, principally along the bluffs
of the valley of the White River. The light yellowish-brown surface
soil and yellowish-brown to brownish-yellow subsoil are underlain by
gray and yellow loose calcareous sand at a depth of 50 to 60 inches.

SOILS OF THE GLACIOPLUVIAL OUTWASH PLAINS AND TERRACES

The soils of the glaciofluvial outwash plains and terraces are divided
into two groups—soils developed on (1) calcareous stratified gravel and
sand of Wisconsin age, and (2) calcareous stratified silt, sand, gravel,
and clay.

S8OILS DEVELOPED ON CALCAREOQOUS STRATIFIED GRAVEL AND
BAND OF WISCONSIN AGE

Soils developed on calcareous stratified gravel and sand of Wisconsin
age—the Fox, Nineveh, Homer, Westland, and Abington series—com-
prise 7.6 percent of the area, occupying the terraces and outwash plains,
principally the terraces in the valleys of the rivers and larger streams
and the outwash plains in the eastern part.

The Fox soils are well to excessively drained, occurring principally on
nearly level to gently undulating relief, with only a small area on sloping
relief. Except on the sloping areas, erosion is not a serious problem.
The light yellowish-brown surface soil and yellowish-brown to weak
reddish-brown waxy and gravelly subsoil are underlain at a depth of 36
to 45 inches by calcareous stratified gravel and sand.

638564—48—3
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The Nineveh soil occurs on nearly level relief and is similar to the Fox
soils, except that the surface soil and subsoil are darker colored, higher
in organic matter, and only slightly acid to neutral.

The imperfectly drained light-colored Homer soil occurs on nearly level
relief. The surface soil is brownish gray, and the waxy and gravelly sub-
soil is mottled gray, yellow, and rust brown, underlain at a depth of
36 to 45 inches by caleareous stratified gravel and sand.

The dark-colored Westland soil is very poorly drained and oceurs in
slight depressions, old glacial drainageways, and broad flats of the ter-
races and outwash plains. In natural drainage and relief it is similar
to the Brookston and Mahalasville soils but differs in having a waxy
and gravelly clay loam subsoil, containing considerable quantity of
rounded pebbles and gravel, and in being underlain at a depth of 45 to
60 inches by loose calcarcous stratified gravel and sand.

The Abington is a very poorly drained dark-colored soil of the decper
depressional areas. It is similar to the Clyde soil in natural drainage
and relief but has a gravelly and waxy clay loam lower subsoil and is
underlain at a depth of 45 to 65 inches by loose calearcous stratified
gravel and sand.

BOILS DEVELOPED ON CALCAREOUS STRATIFIED SILT, SAND, GRAVEL, AND CLAY

The soils of the glaciofluvial outwash plains and terraces developed on
calcareous stratified silt, sand, gravel, and clay—the Martinsville, Whit-
aker, and Mahalasville—occupy only 4.2 percent of the area, occurring
principally on the outwash plains in the castern part and on terraces in
the valleys of the larger strcams and rivers. They are associated with
and resemble the soils of the first group, but the subsoil contains less
gravel and rounded pebbles and the underlying material is predominantly
silt and sand instead of loose gravel and sand.

The Martinsville soils are well drained and occur on nearly level to
undulating relief; thus erosion is not a problem. The surface soil is
light yellowish brown; the subsoil, which contains less rounded pebbles
and gravel than the subsoil of the I'ox series, is yellowish brown to weak
reddish brown; and the underlying predominantly ealcarcous stratified
silt and sand lies at a depth of 36 to 45 inches.

The imperfectly drained light-colored Whitaker soils, developed on
nearly level relief, are similar to the Homer soil in natural drainage and
relief but differ in having less rounded gravel and pebbles in the surface
soil and subsoil and calcarcous silt and sand instead of loose calcarcous
gravel and sand at a depth of about 36 inches.

In relief and natural drainage the very poorly drained dark-colored
Mahalasville soil of the shallow depressions and broad flats is similar
to the Westland and Brookston soils, but differs from the Westland in
having less rounded gravel and sand, and from the Brookston in having a
slightly waxy subsoil containing some rounded gravel and pebbles in-
stead of angular rock fragments and in being underlain by stratified silt
and sand instead of unassorted glacial till.

SOILS OF OVERFLOW BOTTOMS

The soils of the overflow hottoms are divided into two groups—(1)
soils on neutral to slightly alkaline alluvium from Wisconsin glacial drift
regions, and (2) soils on strongly acid alluvium from Illinoian glacial drift
and Borden sandstone, siltstone, and shale regions.
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SOILS ON NEUTRAL TO SLIGHTLY ALKALINE ALLUVIUM FROM WISCONBIN
GLACIAL DRIFT REGIONS

The soils of the overflow bottoms on neutral to slightly alkaline allu-
vium from Wisconsin glacial drift regions—the Genesee, Ross, and Ecl
series—are subject to overflow during periods of extremely high water,
a large part being flooded an average of at least once a year. They oc-
cupy 10.3 percent of the county, the larger areas occurring in the flood
plains of the White and Blue Rivers and Sugar Creek, with smaller areas
adjacent to the small drainageways throughout the regions of Wisconsin
glacial drift. These soils are very productive, but there is always danger
to crops from floodwaters.

The Genesee soils are well drained and occur on nearly level relief.
The surface soil is light yellowish brown to yellowish brown and the
subsoil yellowish brown to brownish yellow. Below a depth of 36 inches
the material is extremely variable in texture and composition.

The well-drained Ross soil differs from the Genesee soils in the darker
color and higher organic content of the surface and subsurface horizons.

The moderately well-drained to imperfectly drained Eel soils occur on
nearly level relief or in slight depressions in temporary drainageways
made by floodwaters. The surface soil is light yellowish brown to
brownish gray, the upper subsoil light brownish yellow, and the lower
subsoi}l mottled gray, yellow, and rust brown below a depth of 16 to
24 inches.

S0ILS ON BTRONGLY ACID ALLUVIUM FROM ILLINOIAN GLACIAL DRIFT AND
BORDEN SANDSTONE, BILTSTONE, AND SHALE REGIONS

The soils of the overflow bottoms on strongly acid alluvium from Illi-
noian glacial drift and Borden sandstone, siltstone, and shale regions—
the Pope and Philo series—occur adjacent to the small streams. They
are very inextensive, occupying only about 0.3 percent of the area. Al-
though medium in productivity they are less productive than the soils
of the sweet alluvial areas.

The well-drained Pope soil, occurring on nearly level relief, has a light
yellowish-brown surface soil and yellowish-brown to brownish-yellow
subsoil. Below a depth of 30 inches the texture of the subsoil is variable.

The moderately well-drained Philo soil, occurring on nearly level re-
lief, has a light yellowish-brown surface soil and a light brownish-yellow
subsoil to a depth of 16 to 24 inches below which it becomes mottled
gray, yellow, and rust brown.

ORGANIC SOILS IN UPLAND DEPRESSIONS

Carlisle silty muck, the only organic soil in the county, occupies deep
depressional areas in the Wisconsin glacial regions and is very inexten-
sive, covering only 0.1 percent of the county. It consists of an accumu-
lation of plant remains, chiefly moss, sedge, reed, and marsh grass, and
some wood, with a considerable quantity of silty mineral material in
the surface and subsurface horizons.

DESCRIPTIONS OF SOIL UNITS

In the following pages the individual soil types are described in al-
phabetic order and their relation to agriculture is discussed. Their lo-
cation and distribution are shown on the accompanying soil map, and
their acreage and proportionate extent are given in table 7.
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TasLE 7.—Acreage and proportionate extent of the soils mapped in Johnson County, Ind.

Boil type Acres Percent Soil type Acros Percent
Abington siity clay leam__.__ 1,408 0.7(|Mahalaswlle silty clay loam. ... 3,712 1.8
Avonburgsilt loam . ___._____ 04 (1) Martiswille loam_. .. ____.__ 2,498 1.2
Bellefontaine loam. 2,500 1 3|{Martinsville silt loam . 1,408 .7
Level phase___ 704 3||Miiami loam_ . ... 1,472 7
Bethel milt loam. ... 102 AlMiam ailt loam.. . . 29,0696 14.4
Brookston silty clay loa 43,520 211 Eroded phaso. - 4,002 3.4
Carlisle sitty muck... 102 .1 Gullied phase. . 448 2
Cincinnati silt loam. . .- 806 4 8loping phase.. . - 4,224 2.1
Eroded phase. .. . 1,024 5![Muskingum stony silt loam. .. 896 .4
Shallow phase... - 128 1]{Nwneveh loam_.._____._____. 1,216 .8
Steep phaso..... .- 1,604 8||Philo silt loam. ... 128 .1
Clyde silty clay loam. . - 250 1||Pope atlt loam. ... ........ 148 .2
Crosby silt loam . . 53,760 26 1}|Princeton fine sandy loam.. .. 192 .1
Delmar silt loam 84 Q) Ross ailty clay loam. . R 768 4
Eelloam. ... 384 2{|Russell silt loam. . . 5,370 2.8
Eel ailt loam. 7,208 36 Eroded phase 1,728 .8
Eel ailty clay loam. 2,178 11 Sloping phas 2,044 14
Fincastle silt loam. .. -- 2,624 1 3|{Wellston stlt lonm. ... - 128 1
oxloam.._______.___ - 6,208 3 0||Westland ailty clay loam. .. __ 4,032 20
Sloping phase... - 512 2{[Whitaker loam 384 2
Foxmlt loam. . _.._........ 1,344 7}|Whitaker silt loam... 640 .3
QGeneseo fino sandy loam...... 192 1 ille mlt loam . .. 64 Q]
Genesee loam . 2,688 13 Eroded phase 64 (1
Genesee sitt loam 7,424 386
Gtbson ailt loam_ .. 512 .2 Total . ....ooo..o... 206,080 100 0
Homer silt lonm... 832 4

! Less than 0 { percent.

Abington silty clay loam.—Developed on glaciofluvial outwash plains
and terraces, this dark-colored soil is underlain by calcareous stratified
gravel and sand and is the very poorly drained member of the catena
that includes the Fox, Nineveh, Homer, and Westland soils.

This type covers a total of 1,408 acres on the deeper depressions, as-
sociated with the Westland, Mahalasville, and other soils of the out-
wasgh plains and terraces. The larger areas are along the east county
line southeast of Rocklane and in the vicinity of Amity, with small areas
occurring throughout the regions of outwash plains and terraces. Nat-
ural drainage is very poor, and though the greater part of the soil has
been artificially drained sufficiently to permit cropping, small areas are
still in need of more adequate drainage. The native vegetation consisted
of marsh grasses and water-loving trees, including swamp white oak,
ash, and elm.

Following is a profile description in cultivated areas:

0 to 7 inches, very dark gray to nearly black coarse granular silty clay loam, rel-
atively high in organic content. In undisturbed areas there may be a 2- to
3-inch surface layer of black friable muck. Reaction, neutral to slightly acid.

7 to 18 inches, very dark gray gritty silty clay loam to gritty silty clay, containing
numerous rounded pebbles The material breaks into irregular-sized angu-
lar preces, plastic when moist and hard when dry.  This layer is permeable to
moisture movement and plant roots. Reaction, neutral.

18 to 30 inches, gray or light-gray silty clay loam to silty clay, with faint-yellow
and rust-brown mottlings in lower part. Numerous small rounded pebbles
and an occasional boulder are present. The material breaks into angular
pieces, waxy and plastic when moist and hard when dry. Reaction, neutral.

30 to 54 inches, mottled gray, yellow, and rust-brown waxy silty clay loam to silty
clay, breaking into large angular pieces, plastic when moist, sticky when wet,
and hard when dry. The content of rounded pebbles and gravel increases
with depth. Reaction, neutral.

54 inches +, Eray and yellow loose calcareous stratified gravel and sand, usually
showing horizontal bedding.

Variations in the profile characteristics are in the texture and thickness
of layers and in depth to the underlying material. Areas of this soil
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associated with the Martinsville and Mahalasville soils have a smaller
quantity of rounded pebbles and gravel in the subsoil and are underlain
by stratified silt and sand, with small quantities of clay and gravel.

This soil is cropped about the same as the associated Westland, Ma-
halasville, and other soils of the outwash plains and terraces. A com-
mon rotation includes corn, wheat or oats, and hay. Soybeans and spe-
cial crops occupy small places in the rotation. Where a field unit is
composed largely or wholly of this soil, corn is occasionally grown for
2 or more consecutive years.

Corn yields 40 to 60 bushels an acre under present management, with
higher yields obtained when drainage is adequate and the proper fertilizer
used. Wheat, oats, and other small grains are not so well adapted to
this soil as to the better drained soils, because of the freezing out of fall-
sown grains, and the lodging of grain due to high organic and nitrogen
content of the soil. Wheat yields 15 to 18 bushels and oats 30 to 40.
The common hay crops are a mixture of clover, alfalfa, timothy, and
alsike, or clover or alfalfa grown alone. Clover and alfalfa may be suc-
cessfully grown without liming the soil, but they are occasionally se-
verely damaged by heaving or drowning out. Soybeans are well a-
dapted, yielding 20 to 25 bushels an acre. Some special crops—to-
matoes, sweet corn, and other vegetables—are grown, but to obtain good
yields commerecial fertilizer high in phosphate and potash should be
applied.

Avonburg silt loam.—Imperfectly drained and light colored, this soil,
developed on Illinoian glacial drift, is similar to Fincastle and Crosby
silt loams in drainage conditions but differs in the strongly acid surface
goil and subsoil, the heavy compact siltpan horizon in the subsoil, and
greater depth to calcareous till.

This soil occupies only 64 acres on the broader flats in the southwestern
part of the county in association with Gibson and Cincinnati silt loams.
It forms a part of region G on the soil association map (fig. 3). The re-
lief is nearly level to undulating, and external and internal drainage are
imperfect. The native vegetation consisted chiefly of white and pin
oaks, sweetgum, and black tupelo, with lesser quantities of beech, maple,
and elm.

Following is a profile description in cultivated areas:

0 to 7 inches, light brownish-gray smooth friable granular silt loam, relatively low,
in organic matter. In undisturbed wooded areas the 2- or 3-inch surface
layer is dark gray. Crayfish mounds are numerous on the surface, and
many crayfish casts of gray silty material extend through this layer and into
the layers below. Reaction, strongly acid.

7 to 10 inches, light brownish-gray to brownish-gray smooth friable coarse granu-
lar heavy silt loam to silty clay loam, with an occasional hight-yellow mottling.
This layer is permeable to moisture movement and plant roots. Reaction,
strongly acid.

10 to 30 inches, mottled gray, yellow, and rust-brown smooth silty clay loam,
breaking into 2{- to }4-inch subangular aggregates. This layer 1s permeable
to moisture movement and plant roots. Reaction, strongly acid.

30 to 50 inches, mottled gray, yellow, and rust-brown compact silty clay loam,
breaking into columns having a vertical length three or four times that of the
horizontal and usually a 2- or 3-inch capping of light-gray silty material.
This layer is impermeable to moisture movement and plant roots. Reaction,
strong to very strongly acid.

50 to 120 inches, mottled gray, yellow, and rust-brown silty clay loam, more
frinble than the ahove layer and breaking into subangular pieces easily broken
down into coarse granules when moist. A small quantity of grit, pebbles,
and rock fragments in the upper part increases with depth. heaction,
strongly acid 1n the upper part and slightly acid in the lower.
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120 inches +, gray and yellow compact calcareous glacial till, composed of un-
assorted silt, clay, sand, and rock fragments.

Variations in the profile characteristics are in texture and thickness of
layers and depth to caleareous till. The siltpan horizon is variable in
thickness and depth, and in areas of shallower depths some difficulty is
experienced in establishing tile drains.

The crop rotations are similar to those on Gibson and Cincinnati silt
loams. The common rotation is corn, wheat, and hay.

Corn yields 20 to 25 bushels an acre on the wetter areas, and 30 to 40
where artificial drainage is adequate. Yields can be materially increased
under good practices, which include adequate artificial drainage, plow-
ing under all available plant residue, use of sufficient lime to correot
acidity and assure a good stand of clover, and liberal use of commercial
fertilizers. Wheat is the second most extensive crop grown, and the
average yield of 12 bushels an acre can be increased under good manage-
ment practices to 20 bushels or more. The soil is not commonly fertilized,
blllt a few farmers apply 100 to 150 pounds an acre of commercial fer-
tilizer.

This soil is not well adapted to growing oats, because its high mois-
ture content delays seeding in spring, and drying is too rapid in summer.

Hay crops usually include a mixture of timothy, clover, and redtop,
with some clover or timothy grown alone. Timothy is probably better
adapted than clover to this soil. Unless the acidity is corrected by suffi-
cient applications of lime (3 to 4 tons an acre), it is difficult to obtain
good stands of clover.

Bellefontaine loam.—Well to excessively drained, this soil is developed
principally in the Late Wisconsin glacial drift region and in small areas
in the region of Early Wisconsin glaciation. Unlike the associated Mi-
ami, Crosby, and other soils developed on Late Wisconsin glacial drift,
it is characterized by a calcareous gravel and sand substratum at a
depth of 3 to 4 feet.

A total of 2,560 acres is mapped, principally on the scattered knolls
or kames on the morainic areas in the vicinity of Greenwood, east, west,
and south of Franklin, and along the bluffs of the valley of the White
River southwest of Smith Valley. Region B on the soil association map
(fig. 3) is predominantly of this type. The relief, often occurring as dis-
tinct ridges, is usually slightly steeper than that of surrounding areas.
Both surface and internal drainage are good to excessive, the topographic
position encouraging rapid surface runoff and the loose porous nature of
the underlying material contributes to the somewhat excessive internal
drainage. The native vegetation consisted chiefly of white and red oaks
and hickory, with a few walnut, maple, elm, and other associated trees.

Following is a profile description in cultivated areas:

0 to 7 inches, light yellowish-brown friable granular loam, relatively low in organic
content. eb%les are numerous on the surface and throu {out the layer,
a.n_czi an occasional boulder occurs on the surface. Reaction, 5ight to medium
acid.

7 to 12 inches, light yellowish-brown to yellowish-brown friable coarse granular
heavy loam to silt loam. Reaction, medium acid.

12 to 30 inches, yellowish-brown to weak reddish-brown waxy and gravelly clay
loam, breafnng_int,o irregular-sized angular pieces, becoming hard when dry.
Reaction, medium acid.

30 to 36 inches, dark yellowish-brown waxy and gravelly clay loam, breaking into
angular pieces. This material changes abruptly from the above layer, and
tongufs x?;ult?-laljes extend into the underlying material. Reaction, slightly

acl (o] .
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36 inches -, gray and yellow loose stratified calcareous gravel and sand. Cross
bedding is usually prominent.
Variations in the profile characteristics are in the texture and thickness
of layers and in the depth to the sand and gravel. Where the soil is
very intimately associated with Miami silt loam or Miami loam, small
areas of these soils are included with it on the soil map.

The common rotation consists of corn, wheat, and hay. In recent
years, however, farmers are realizing the limitations of this soil, espe-
cially its moisture limitations and susceptibility to erosion, and are
growing a larger proportion of small grains and alfalfa than formerly.

Corn usually follows hay in the rotation, yielding 25 to 35 bushels an
acre under present management. Yields can be increased to 40 bushels
or more under good management, which involves plowing under large
quantities of organic matter, applying a sufficient quantity of com-
mercial fertilizer, and growing less corn in the rotation. Wheat usually
follows corn, and yields average 12 bushels an acre. It is commonly
fertilized with 125 to 150 pounds of commercial fertilizer, and although
not a common practice, some manure is used as a top dressing. Be-
cause of low moisture conditions during the growing season the soil is
not adapted to growing oats, which average only 15 bushels an acre.
Alfalfa is well adapted to this soil, good stands being obtained after
sufficient lime is applied. Clover and other hay crops are not so well
adapted as is alfalfa.

A good rotation system is a 4~ to 5-year rotation of corn, wheat, and
2 to 3 years of alfalfa, which will aid in maintaining the organic and
nitrogen content of the soil and help control erosion. Sufficient com-
mercial fertilizer and manure when available should be used under corn
and wheat crops to allow a surplus for the alfalfa.

Bellefontaine loam, level phase.—Although the profile characteristics
are essentially the same as in the typical soil, the relief is nearly level to
gently sloping. A total of 704 acres is mapped, principally on the flat
tops of moraines and eskers just south of Franklin and in other small
sc;llttered areas in association with Bellefontaine loam and the Miami
soils.

Management practices and crops grown are similar to those on the
normal type, but the yields are usually slightly higher. Erosion is not
a problem on this phase, and good tilth and fertility conditions are more
easily maintained.

Bethel silt loam.—Developed on Late Wisconsin glacial drift, this
light-colored very poorly drained soil has a gray or light-gray surface
Toil and a mottled subsoil and is more poorly drained than Crosby silt
oam,

A total of 192 acres is mapped on small isolated areas associated with
Crosby silt loam and Brookston silty clay loam. The larger areas are
southeast of Rocklane and in the vicinity of Bargersville. The relief is
nearly level and both external and internal drainage are slow. Most of
the areas are, at present, sufficiently drained artificially to permit cul-
tivation, but some areas need more adequate drainage.

Following is a profile description in cultivated areas:

0 to 7 inches, light-gray to gray friable granular silt loam, low in organic content.
Small rust-brown or pale-yellow hard iron concretions are numerous on the
surface and throughout the layer. In wooded areas the 2- to 3-inch surface

layer is dark gray. Reaction, medium acid.
7 to 10 inches, light-gray to gray friable coarse granular heavy silt loam to silty
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clay loam, with a few light-yellow blotches or spots and numerous ron eon-
cretions. Reaction, medium acid.

10 to 16 inches, gray, mottled and blotched with rust brown and pale yellow, gritty
silty clay loam, containing small rust-brown iron concretions and variable
quantities of grit, pebbles, and small rock fragments Reaction, medium to
strongly acid.

16 to 36 inches, mottled gray, yellow, and rust-brown heavy plastic silty clay loam,
breaking into 13- to 1l4-inch subangular aggregates This material has a
tendency to have ill-defined columnar structure, with a vertical axis 2 or 3
times the length of the horizontal axis. It is rather impervious to moisture
movement and somewhat impervious to plant roots. Reaction, medium to
strongly acid.

36 inches 4, mottled gray, yellow, and rust-brown compact calcareous glacial till,
composed of unassorted silt, clay, sand, and rock g‘agments.

Variations in the profile characteristics are in texture and thickness of
layers and in depth to calcareous till. Areas surrounded by or in close
association with areas of Brookston silty clay loam have a somewhat
darker colored surface soil than normal.

The soil is deficient in organic matter as well as most of the necessary
plant nutrients, and any rotation system and management practice
should include the plowing under of all available organic matter and the
liberal use of commercial fertilizer.

Owing to the relatively low fertility and poor surface and internal
drainage, much of this soil has remained in timber. The cleared areas
are either under cultivation or in bluegrass pasture, although in seasons
of abnormally high moisture conditions some areas are idle. Corn,
wheat, and clover are the principal crops. Corn averages 25 bushels
an acre and wheat 10. To obtain good yields it is necessary to main-
tain adequate artificial drainage, which in some instances is difficult
to obtain on this soil because of the nearly level relief and the distance
to outlets. Oats are not well adapted, as planting is often delayed in
spring and, owing to the rapid drying out of the soil, the crop suffers
from lack of moisture in summer. It is necessary to lime the soil for
good stands of alfalfa and clover. These crops are, however, frequently
severely damaged by winter-killing. Timothy is probably better suited
to this soil than either clover or alfalfa.

Brookston silty clay loam.—This dark-colored soil of the ‘“black and
clay land” characterizes a large part of central Indiana. It has poor
natural drainage conditions and occurs on broad flats or slight depres-
sions in the regions of Wisconsin glacial drift, intimately associated with
the Crosby, Fincastle, and other Early Wisconsin and Late Wisconsin
drift soils.

This type is most extensive in the central and northern parts of the
county, where it occupics rather large flats or slightly depressed areas.
It also occurs throughout the Early Wisconsin and Late Wisconsin
glacial drift regions as slight depressions that form a dendritic pattern,
usually in close association with the other soils developed on this ma-
terial. It is less extensive in the Early Wisconsin glacial drift region,
often occurring at the heads of small drainageways. A total of 43,520
acres, or 21.1 percent of the county, is mapped and, together with Crosby
silt loam, includes more than 47 percent of the area. Although both
external and internal drainage are naturally poor, most areas have been
artifically drained sufficiently to permit cropping. The native vegeta-
tion consisted of marsh grasses and water-tolerant trees, chiefly red
maple, elm, black twpelo, and ash.
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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 1n the lower part, relatively high in
organic content, and easily penctrated by roots. This material breaks into
irregular-sized angular pieces, hard when dry but easily broken down when
moist. Reaction, neutral.

14 to 48 1nches, mottled gray, yellow, and rust-brown plastic gritty clay loam to
sandy clay, containing an occasional boulder and various-sized rock frag-
ments. This material breaks into large angular pieces, becoming hard when
dry. Reaction, neutral.

48 inches +, mottled gray, yellow, and rust-brown clay loam to sandy clay eal-
careous glacial tilﬁ composed of unassorted silt, clay, sand, and rock frag-
ments, representing the parent soil material.

Variations in profile characteristics are in texture and thickness of layers
and depth to calcareous till. The shallower depressions and that part
of the larger areas bordering the associated light-colored soils have silt
loam to heavy silt loam surface textures. Some areas have a few inches
of local wash on the surface from the surrounding areas. Areas asso-
ciated with the Fincastle and Russell soils in the region of Early Wis-
consin glaciation have slightly acid surface soils, which are somewhat
lighter textured and contain less organic matter than those occurring in
association with the Miami and Crosby soils in the regions of Late Wis-
consin drift and the depth to calcareous till is usually greater.

More than 95 percent of this type is cleared of forest and either under
cultivation or in permanent bluegrass pasture. Management practices
and rotations are essentially the same as those on the associated light-
colored soils of the Early Wisconsin and Late Wisconsin glacial regions.
The rotation in common use includes corn, wheat or oats, and hay. An-
other common rotation includes corn, soybeans, wheat or oats, and 1 or
more years of alfalfa. Although the fertilizer or plant nutrient require-
ments for most crops are somewhat different than on the associated light-
colored soils, it is very difficult to treat areas of this silty clay loam in a
different manner, unless a large part of a field unit consists of this type.

Corn usually follows hay or vegetables in the rotation. Where this
soil comprises a large part of a field unit, corn is often grown for 2 or
more consecutive years, yielding 45 to 60 bushels an acre. Under good
management practices and favorable weather conditions, 70 bushels or
more are not uncommon,

Wheat yields 15 to 25 bushels an acre, but there is some injury from
winter-killing and from lodging of the grain (pl. 2, A). This crop is
usually seeded in corn, or after soybeans or vegetables have been har-
vested, and is commonly fertilized with 100 to 150 pounds an acre of
2-12-6 or comparable commercial fertilizer mixture, although some
farmers use a much higher application.

Oats yield 20 to 50 bushels an acre, often depending largely on weather
conditions during the growing season. Some loss results from the lodg-
ing of the grain, owing to the high nitrogen and organic content of the
soil. Very little fertilizer is used under oats, although some farmers
apply rather large quantities at the time of seeding. Tertilizer is not
applied especially for the direct benefit derived from increased oat
yields, but because this is probably the best method of fertilizing hay
crops, especially alfalfa and clover.

The soil is very well adapted to soybeans, which yield 20 to 30 bushels
an acre, with higher yields not uncommon. They are grown for both
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grain and hay, the recent increased acreage being largely for grain. Ex-
periments have shown that yields are increased by indirect fertilization,
which is accomplished by applying large quantities of fertilizer with
small grains, corn, or other crops that precede soybeans in the rotation.

Excellent stands of alfalfa and clover may be secured without the use
of lime, and yields usually are high. These crops, however, suffer some
damage from winter-killing. Many farmers grow a mixture of alfalfa,
clover, and timothy rather than alfalfa or clover alone.

Special crops, as sweet corn and tomatoes, are well suited to this soil.
These crops, especially tomatoes, usually are rather heavily fertilized,
and sweet corn yields 34 to 5 tons an acre and tomatoes 8 to 10 tons.

Carlisle silty muck.—The only organic soil mapped in the county
consists of an accumulation, in place, of plant remains, with enough silty
mineral material in the surface soil to give it a silty texture.

A total of 192 acres of this type is mapped in the uplands, principally
in the regions of Late Wisconsin glacial drift, occupying small isolated
deeper depressional areas, usually in association with the Brookston and
Clyde soils. The larger areas are in the vicinity of Hopewell and south-
east of Needham. The native vegetation consisted of reeds, sedges,
mosses, and marsh grasses, with some water-tolerant trees.

Following is a profile description in cultivated areas:

0 to 7 inches, verIy dark-graf' to black silty muck, containing a considerable pro-
portion of silty mineral material. Organic-matter content is very high;
reaction, slightly acid.

7 to 15 inches, very dark-gray to black silty mucky material, breaking into thin
plates and containing much less silty mineral material than the above layer.

15inches +, brownish-re ow to pale-yellow macerated mucky and peaty material,
consisting of partly decomposed plant remains. The material has a platy
structure, and leaves, seeds and twigs are easily distinguished. Some areas
are underlain below a depth of 36 inches by sand or clay.

The larger areas are used principslly for corn, soybeans, and special
crops. Where occurring in small areas associated with the Brookston,
Clyde, and other soils, it is cropped about the same as the associated
soils. It is very deficient in potash and moderately deficient in phos-
phate, therefore liberal quantities of these plant nutrients must be sup-
plied to secure good crop yields. Adequate artificial drainage also is
necessary for good crop yields, as drainage often becomes a problem.
Vegetables, especially potatoes, are well suited to this soil, and excellent
yiclds are obtained under good management, which includes the proper
use of commercial fertilizer. Some areas are in permanent bluegrass
pasture, having a good livestock-carrying capacity. A few areas are
too wet for cultivation.

Cincinnati silt loam.—Developed on Illinoian glacial drift, this well-
drained soil is similar to the Russell and Miami soils in natural drainage
conditions but differs in the higher acidity of the surface soil and sub-
soil and the greater depth to calcareous till.

A total of 896 acres is mapped in the extreme southwestern part of
the county on the glaciated part of the Norman upland physiographic
division in association with Gibson and Avonburg silt loams. Region
G of the soil association map (fig. 3) shows its location. The relief
ranges from 2 to 12 percent, and surface drainage is good to excessive,
surface runoff being excessive on the more sloping areas. The soil de-
veloped under a cover of deciduous trees, as red, black, and white oaks,



JOHNSON COUNTY, INDIANA 39

hickory, and maple, with some elm, ash, tuliptree (yellow-poplar), and
other associated species.
Following is a profile description in cultivated areas:

0 to 7 inches, light grayish-brown to grayish-brown smooth friable silt loam,
com{)osed of firm but not hard medium-sized granules. The organic content
is relatively low. In undisturbed wooded areas the 2- or 3-inch surface layer
is dark yellowish brown to dark brownish gray. Reaction, stronglly acid.

7 to 12 inches, yellowish-brown to brownish-yellow friable coarse granular heavy
silt loam to silty clay loam, breaking into coarse granules or small subangular
aggregates. The material is extremely silty and uniform in character, con-
tains few pebbles, and is permeable to moisture movement and plant roots.
Reaction, strongly acid.

12 to 20 inches, yellowish-brown to brownish-yellow silty clay loam, breakin
into %4- to A’-'inch subangular aggregates. A thin coating of gray colloid
material is present on many of the cleavage faces. This horizon is permeable
to moisture movement and to plant roots. Reaction, strongly acid.

20 to 40 inches, brownish-yellow siﬁy clay loam, breaking into (- to 1}4-inch
subangular aggregates that are hard when dry but easily broken down when
moist. A few pebbles of quartz and other exotic rocks are in the lower part
of this layer. The material is permeable to moisture movement and ? ant
roots. At a depth of 30 to 36 inches, some areas have a rather compact layer
about 12 inches thick. When this is present the material is somewhat
1m;:iarmeable to moisture movement and plant roots. Reaction, strongly
acid.

40 to 120 inches, brownish-yellow silty clay loam, with streaks of light yellow,

?r_a{ and rust brown in the lower part. The material is somewhat more

risble than the above layer, breaking into subangular aggregates, easily
broken down into coarse granules. Pebbles and rock fragments are numerous
in the lower part. Reaction, strongly acid in the upper part, slightly acid in
the lower part.

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

Variations from profile characteristics just described are in the texture
and thickness of layers and the depth to calcareous till. Included are a
few moderately sheet-eroded areas, where a part of the surface soil has
been removed by accelerated erosion, exposing the heavier textured
brownish-yellow to yellowish-brown subsurface soil.

Most areas of this soil have been cleared and cultivated, but because
of its susceptibility to erosion and declining fertility, probably less than
25 percent is at present under cultivation. A large part is idle or aban-
doned land, having a cover of broomsedge, poverty oatgrass, and vari-
ous weeds, with a scattering of briers and sassafras. The common rota-
tion system includes corn, wheat or rye, and hay consisting chiefly of
timothy, redtop, and some clover.

Corn, probably the most extensive crop grown, usually follows hay.
Average yields of 25 bushels an acre under present management may be
materially increased under good practices, which include turning under
all available organic matter, liming to correct acidity, applying liberal
quantities of commercial fertilizer, and growing less corn and more hay
crops, especially clover. Wheat is probably the second most important
crop grown. It is not so commonly fertilized on this soil as on Rusgell
and Miami silt loams. Under prevailing management practices, it yields
10 to 15 bushels, but may yield as much as 20 or more under good prac-
tices. Oats, not well adapted to this soil, are not extensively grown.
They yield 20 to 35 bushels an acre.

Hay includes some clover alone and a mixture of timothy, redtop, and
clover, with some lespedeza. Applications of sufficient lime (3 to 4 tons
an acre) are necessary for the successful growing of clover. Although
some farmers attempt to grow alfalfa, it is doubtful whether it can be
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successfully grown over an extended period, owing to the high acidity
of the surface soil and subsoil.

Cincinnati silt loam, eroded phase.—This phase, covering a total of
1,024 acres, occurs on slopes of more than 10 percent in association with
the typical soil and its various other phases in the Illinoian glacial drift
region. A large part of the surface soil and a part of the subsoil have
been removed by accelerated erosion. The heavier textured subsoil is
mixed with the surface soil in cultivation, and in numerous areas it is
exposed.

The removal of a large part of the surface soil has resulted in the loss
of a large quantity of plant nutrients, lowered fertility and tilth and
materially reduced crop yields. All this phase has been cleared and
brought under cultivation, but at present a large part is abandoned
and supports a growth of broomsedge, poverty oatgrass, briers, and
sassafras.

Cincinnati silt loam, shallow phase.—Though similar to the normal
type in relief, drainage, and profile characteristics of the surface and up-
per subsoil layers, this phase is underlain at a depth of 3 to 7 feet by
bedrock of sandstone, siltstone, and shale. Only 128 acres is mapped.

Management practices and crops grown are about the same as those
on the typical soil, but crop yields usually are slightly lower, especially
in areas where bedrock is close to the surface. Erosion is somewhat
greater on this phase than on the typical soil. Much of this phase has
been taken out of cultivation and at present is idle or abandoned land,
supporting a growth of broomsedge, poverty grass, and various weeds,
with a scattered growth of briers and sassafras.

Cincinnati silt loam, steep phase.—Except for its thinner layers,
this phase has essentially the same profile characteristics as the nor-
mal soil. It occurs on slopes of 12 to 40 percent or more, covering a
total of 1,664 acres. A large part is in forest, chiefly white, red, and
black oaks, and hickory. Less than 15 percent is now under cultiva-
tion, chiefly to corn and wheat. Numerous abandoned areas now sup-
port a growth of broomsedge, poverty oatgrass, and sassafras. Because
of susceptibility to erosion, this phase is better adapted to forest than to
cultivated crops.

Clyde silty clay loam.—This is a very dark-colored poorly drained
soil, occupying rather small areas of the deeper depressions in associa-
tion with Brookston silty clay loam, principally in the central and north-
ern parts of the county in the regions of Late Wisconsin glaciation. A
few small areas occur in the regions of Early Wisconsin drift. A total
of 256 acres is mapped.

Natural drainage is very poor, but the greater part of the soil is arti-
ficially drained sufficiently to permit cropping. In seasons of abnor-
mally high rainfall, however, crops are drowned out, or the areas are
not cropped. The native vegetation consisted of marsh grasses and
water-loving trees. Several undrained areas at present have a growth
of sycamore and marsh grass.

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.

7 to 18 inches, dark-gray to very dark-gray gritty silty clay loam to clay loam,
relatively high in organic matter. An occasional large boulder is present,

and the content of sand and fine gravel 1s variable. The material breaks into
angular pieces that become hard when dry. Reaction, neutral.
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18 to 28 inches, light-gray to gray heavy plastic clay loam or sandy clay with
light-yellow or rust-brown mottlings in the lower part. The material usually
contains much grit and rock fragments. Reaction, neutral.

28 to 50 inches, mottled gray, yellow, and rust-brown clay loam to sandy clay,
breaking into large anguiar pieces. The material is plastic when moist and
becomes very hard when dry. Reaction, neutral.

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

Variations from the profile characteristics arein texture and thickness
of layers and in depth to calcareous till. A few areas in the deeper de-
pressions, especially in association with the larger areas of Brookston
silty clay loam, have silty clay surface soils. Some undisturbed areas
may have a few inches of silty muck on the surface.

Areas of this soil having adequate artificial drainage are cropped about
the same as Brookston silty clay loam. Corn yields are about equal to
or slightly higher than those obtained on the Brookston soil in years of
normal rainfall, but during years of abnormally high rainfall it is not
uncommon for the crop to be drowned out. Thus, the average yield
over a period of years is somewhat lower than that obtained on the Brooks-
ton type.

Wheat, oats, and other small grains are frequently grown but are often
severely damaged by winter-killing or drowning out.

Applications of lime are not necessary to secure good stands of clover
and alfalfa, but damage to these crops from winter-killing is occasionally
severe,

Crosby silt loam.—Developed throughout the regions of Late Wis-
consin glacial drift in close association with the Brookston, Miami, Beth-
el, and Clyde soils, this imperfectly drained light-colored soil of the
“black and clay land,” typical of a large part of central Indiana, is the
most extensive type mapped, covering a total of 53,760 acres, or 26.1
percent of the county area. It is only 1 to 2 feet above areas of Brooks-
ton silty clay loam, the gradation to which is gradual. The relief is
nearly level to gently undulating. Natural drainage is imperfect, but
most areas are artificially drained sufficiently to permit cultivation.
Native vegetation consisted chiefly of sugar maple and beech, with
lesser quantities of elm, ash, sweetgum, black tupelo, white oak, and
black oak.

Following is a profile description in cultivated areas:

0 to 7 inches, light brownish-gray friable granular silt loam, containing varying
quantities of grit and small pebbles. The material is composed of firm, but
not hard, easily crushed medium-sized granules. The organic-matter
content is variable, though usually low. In undisturbed wooded areas the
2. to 3-inch surface layer is dark brownish gray, relatively high in organic
matter. Reaction, slight 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 }{- to l4-inch subangular or nuciform aggregates
that are easily broken down into coarse granules. Numerous pebbles and an
occasional boulder are present. Reaction, medium acid.

15 to 36 inches, mottled gray, yellow, and rust-brown gritty silty clay loam,
breaking into 14- to 1}4-inch subangular aggregates. This layer is some-

. what impervious to moisture movement. Reaction, medium acid.

36 inches +, mottled gray, yellow, and rust-brown compact caleareous till com-
posed of unassorted silt, clay, sand, and rock fragments, representing the
parent soil material.

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

Practically all this soil is under cultivation or in bluegrass pasture,
less than 5 percent remaining in forest. It is cropped about the same
as Brookston silty clay loam. A common rotation includes corn, wheat
or oats, and hay. Also in rather common use is a rotation of corn, soy-
beans, wheat or oats, and 1 to 3 years of alfalfa. These rotations are
varied to include field crops, as rye, timothy, and other hay crops, and
special crops, as tomatoes and sweet corn. When hay crops fail or wheat
is winterkilled, the rotation is adjusted to take care of this condition.

A large part of this soil is used for corn, which averages 35 bushels
an acre under prevailing management practices (pl. 2, B). Owing to the
relatively low organic content of the surface soil, it is essential that
manure and other crop residue be turned under to maintain and increase
tilth conditions. Under good management, which involves turning under
large quantities of organic matter, applying sufficient quantities of com-
mercial fertilizer, and including more clover and alfalfa and less corn and
soybeans in the rotation, corn yields 50 bushels or more an acre. Wheat
is usually fertilized with 100 to 150 pounds of 2-12-6, and yields average
15 bushels an acre. Winter-killing occasionally causes severe damage to
this crop. Oats yield 20 to 50 bushels an acre, depending largely on
weather conditions during the growing season. Very little fertilizer is
used under oats. A few farmers, however, apply relatively large quanti-
ties of fertilizer at the time of seeding, as a fertilizer for clover or alfalfa
rather than for the benefits derived by the oats.

Alfalfa and clover can be successfully grown after additions of lime to
the soil (1 to 2 tons an acre). These crops are often grown with a mix-
ture that includes timothy, alsike, and occasionally bromegrass. When
grown alone, alfalfa is often allowed to remain for 2 years or more. Soy-
beans yield 15 to 30 bushels an acre, depending on seasonal conditions
and fertility of the soil. They are not commonly fertilized, but a few
farmers plow under fertilizer beforc sowing beans, or apply large quan-
tities under corn, small grains, or other crops that precede beans in the
rotation.

Special crops, especially sweet corn and tomatoes, arc rather exten-
sively grown, predominantly in the northern part of the county and in
areas adjacent to canning factories. Tomatoes usually reccive large
quantities of fertilizer, but the yields generally are somewhat lower than
on Brookston silty clay loam.

Delmar silt loam.—Developed on Early Wisconsin glacial drift, this
very poorly drained light-colored soil is similar to Bethel silt loam in
drainage conditions, but differs in the lack of grit and pebbles in the
surface soil and upper subsoil, in the greater acidity, and in the depth
to calcareous till. This type occurs in small isolated areas associated
with the Fincastle, Brookston, and other soils in the regions of Barly
Wisconsin glacial drift. Only 64 acres are mapped. The relief is nearly
level, and surface and subsoil drainage conditions are naturally very
poor. The native vegetation consisted chiefly of elm, ash, sycamore,
and white oak.

Following is a profile description in cultivated arcas:

0 to 7 inches, light-gray to gray smooth friable medium-granular silt loam, relative-

ly low in organic content. The 2- to 3-inch surface layer in undisturbed
wooded areas is dark gray and relatively high in organic matter. Numerous
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small rounded pa.le-!ellow or rust-brown iron concretions are present. Re-
action, medium acid. . .

7 to 10 inches, light-gray to gray friable smooth heavy silt loam to silty clay loam,
containing numerous small rounded iron concretions and is composed of
medium-sized firm but not hard granules. Reaction, medium to strongly
acid.

10 to 18 inches, mottled gray, yellow, and rust-brown silty clay loam, containing
very little grit or pebbles and Brenking into small subangular aggregates,
easily broken down when moist into coarse granules. Reaction, medium to
strongly acid. .

18 to 36 inches, mottled gray, yellow, and rust-brown plastic heavy clay loam,
usually breaking into 1- to 1}4-inch subangular particles but in some areas
having ill-defined columnar structure with the length of the vertical axis 2 to
3 times that of the horizontal. The upper part usually contains very little
grit or pebbles, but the lower contains varying quantities of grit, pebbles, and
rock fragments. It is somewhat impervious to moisture movement and to
plant roots. Reaction, strong to medium acid.

36 to 45 inches, mottled gray, yellow, and rust-brown silty clay loam, somewhat
more friable than the above layer and less impervious to moisture movement
and plant roots. This material breaks into medium-sized subangular ag-

regates and contains numerous small rock fragments and an occasional
oulder. Reaction, medium to slightly aecid. =

45 inches +, ﬁray and yellow compact calcareous glacial till composed of un-
assorted silt, clay, and rock fragments, representing the parent soil material.

Variations in the profile characteristics are in texture and thickness of
horizons and in depth to calcareous till.

This soil is cultivated to about the same crops as the associated Fin-
castle silt loam, but owing to very poor natural drainage and low fer-
tility, yields are materially lower. Its occurrence in small rather iso-
lated areas, in close association with Fincastle silt loam, prohibits spe-
cial treatment of this soil. )

Depending on adequacy of artificial drainage and state of soil fertility,
corn yields average 20 to 30 bushels an acre. In sufficiently artificially
drained areas where the fertility has been increased by the addition of a
large quantity of crop residue and the liberal use of a commercial fer-
tilizer, acre yields may approach 40 bushels or more.

The soil is not well adapted to growing small grains, as wheat, rye, and
oats. Considerable damage to wheat and rye results from winter-killing.
As this soil dries out very slowly in spring, the planting of oats is often
delayed and its rapid drying out in summer may cause the crop to suffer
from lack of moisture. Wheat and rye average 10 bushels an acre and
oats, 20 bushels.

Alfalfa and clover can be successfully grown after sufficient lime has
been applied and adequate artificial drainage has been installed. Serious
dz}mage to these crops by winter-killing or heaving is not uncommon.
Timothy is probably better adapted than clover and alfalfa, but many
farmers use a mixture of timothy, clover, alsike, and alfalfa.

Eel loam.—Moderately well-drained to imperfectly drained, this soil
is similar to Eel silt loam in profile characteristics, except that the sur-
face texture is loam, the upper subsoil contains more sand, and the lower
subsoil contains layers or strata of sand and gravel. A total of 384
acres is mapped in the flood plains of the rivers and streams throughout
the regions of Wisconsin glaciation, especially along Sugar Creek and
the small drainageways. Management practices and the rotation are
about the same as on Eel silt loam; corn is the principal crop grown,
and crop yields are about the same as those on that soil.

Eel silt loam.—Developed on sweet alluvium washed from regions of
Wisconsin glacial drift and glaciofluvial outwash plains and terraces,
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this moderately well-drained to imperfectly drained soil occupies the
flood plains of the rivers and streams throughout the regions of Wiscon-
sin glaciation. It occursin temporary channels made by floodwaters and
is often the dominant soil along small drainageways. An aggregate area
of 7,296 acres is mapped. The elevation generally is a few feet lower
than that of the associated Genesee and Ross soils. Native vegetation
consisted chiefly of sycamore, elm, and ash.
Following is a profile description 1n cultivated areas:

0 to 7 inches, light grayish-brown to brownish-gray friable granular silt loam.
The organic-matter content 1s variable, but usually low. Reaction, neutral.

7 to 20 inches, light brownish-yellow friabfe coarse granular heavy silt loam to
sty clay loam, having a somewhat platy structure. An occasional thin layer
of fine sand 18 present. Reaction, neutral.

20 inches 4, mottled gray, yellow, and rust-brown silty clay loam to sand and
gravel. There is a wide variation in the composition of this material, and
numerous depositional lnyers can be distinguished. Below a depth of 40 in-
ches the material is chicfly sand and gravel. Reaction, neutral to calcareous.

Variations in profile characteristics are in color, texture, and thickness
of layers.

It is estimated that between a third and a half of this soil is at present
under cultivation, and the rest is in permanent bluegrass pasture or
forest. Corn is the principal crop, and yields average about 50 bushels
an acre. Except where this soil occurs intimately associated with the
Genesee and Ross soils, oats and wheat are not so intensively grown as
on those soils, because of the danger from flooding and drowning out.
Alfalfa is well suited, but damage from flooding is occasionally severe.

Eel silty clay loam.—Occurring on the flood plains in the regions of
Wisconsin glaciation, this moderately well-drained to imperfectly drained
soil is similar to Kel silt loam in profile characteristics, except that it
has a silty clay loam surface soil and a heavier textured subsoil that con-
tains less gravel and sand. A total of 2,176 acres is mapped in the tem-
porary channels made by floodwaters in the wider bottoms, and along
numerous streams and drainageways.

A larger part of this soil than of Eel silt loam is cleared and cultivated.
Corn, the prineipal crop grown, yields about 50 bushels an acre. Wheat
is an important crop, owing to the occurrence of the soil in the larger
bottoms in long narrow areas closely associated with the Genesee soils,
and yields average about 15 bushels an acre. Damage from flooding is
occasionally severe. Clover and alfalfa can be successfully grown with-
out the use of lime, but severe loss occasionally results from flooding and
heaving.

Fincastle silt loam.—Developed on unassorted Early Wisconsin gla-
cial drift, this light-colored, imperfectly drained soil is similar to Crosby
silt loam in drainage conditions but differs in having smooth silty sur-
face and upper subsoil layers and in being relatively free of grit and
pebbles, stronger in acidity of the surface soil and subsoil, and greater in
depth to calcareous till. Lime carbonates have been leached to a depth
of 40 to 48 inches, the average being about 46 inches.

A total of 2,624 acres of this soil occurs in the southwestern part of
the county in association with the Russell, Delmar, Brookston, Belle-
fontaine, and Clyde soils. Occupying a position intermediate between
areas of the Russell and Brookston soils, the relief is nearly level to gent-
ly undulating, and internal drainage, therefore, is slow in most areas.
Owing to the imperfect internal drainage, it is necessary to drain the
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soil artificially, generally with tile drains, to insure good crop yields.
Most of the areas have been artificially drained sufficiently to permit
cultivation, but some areas need more adequate drainage. The native
vegetation consisted principally of beech, sugar maple, elm, sweetgum,
black tupelo, and white, black, and pin oaks.

Following is a profile description in cultivated areas:

0 to 7 inches, light brownish-gray smooth friable granular silt loam, relatively low
in organic content. In undisturbed wooded areas the 1- to 2-inch surface
layer is dark brownish gray and relatively high in organic content. Reaction,
medium acid.

7 to 10 inches, light brownish-gray grit-free friable heavy silt loam to silty clay
loam, with a few light-yellow mottlings. The material is composed of firm
but not hard medium to coarse granules, with very little grit and pebbles
present. Reaction, medium to strongly acid.

10 to 16 inches, mottled gray, yellow, and rust-brown grit-free silty clay loam,
breaking into 14- to %-mcg subangular aggregates. Only a small quantity
of grit and pebbles is present. Reaction, medium to strongly acig.

16 to 35 inches, mottled gray, yellow, and rust-brown heavy plastic silty clay
loam, breaking into 3f-inch to 1}4-inch subangular aggregates. This layer
is somewhat impermeable to moisture movement and plant roots. Reaction,
strong to medium acid.

35 to 46 inches, mottled gray, yellow, and rust-brown silty clay loam containing
increasing quantities of grit, peb{)les, and rock fragments with depth. This
layer is more friable than the one above and not so impermeable to moisture
movement and plant roots. Reaction, medium to slightly acid.

46 inches +, gray and yellow compact calcareous glacial till composed of un-
assorteﬁ silt, clay, sand, and rock fragments. This represents the parent
material.

Variations in the profile characteristics are in texture and thickness of
layers and depth to caleareous till. Where this soil grades into Brooks-
ton silty clay loam, the surface soil is somewhat darker colored and
slightly heavier textured than typical.

The greater part of the soil has been cleared of timber and is either
cropped or in bluegrass pasture. Management practices and rotation
are similar to those on Crosby silt loam, and crop yields are comparable.
The somewhat more acid surface soil and subsoil, however, require the
application of more lime for the successful growing of clover and alfalfa,
which are necessary in the rotation to maintain and increase the organic
content and tilth conditions. The common rotation includes corn,
wheat, and hay Soybeans, oats, rye, and other field crops are fitted
into the rotation, and sweet corn, tomatoes, and other special crops are
grown.

Corn usually follows hay in the rotation, or it may follow other crops,
especially when wheat or rye has been winterkilled. ~Under prevailing
management practices, corn is generally fertilized with 60 to 150 pounds
of commercial fertilizer and yields 30 to 40 bushels an acre. Acre yields
may be increased to 50 bushels under good management, which involves
applying liberal quantities of manure, sufficient quantities of commercial
fertilizer, and including less corn and more clover and alfalfa in the ro-
tation. Oats are not so extensively grown as on Crosby silt loam.
Yields (20 to 50 bushels an acre) are greatly influenced by weather con-
ditions. Very little commercial fertilizer is used under oats. A few
farmers, however, make heavy applications of fertilizer at the time of
seeding, for the purpose of fertilizing the clover or alfalfa crop rather
than for the benefits derived from the increased yields of oats.

Alfalfa and clover may be successfully grown after sufficient applica-
tions of lime (1 to 3 tons an acre), and best results are obtained when

638564—48—4
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phosphate and potash fertilizer is used. It is a rather common practice
to include alfalfa and clover in a hay mixture of timothy, alsike, and
occasionally bromegrass. Soybeans yield 15 to 25 bushels an acre, but
larger yields may be expected under better management practices.  Iox-
periments have shown that yields can be materially increased by plow-
ing under a rather heavy application of commerecial fertilizer prior to
the seeding of soybeans,

Special crops, as sweet corn and tomatocs, are not so cxtensively
grown as on Crosby silt loam, but yields are about the same.

Fox loam.—OQOcecurring on the glaciofluvial outwash plains and ter-
races, this soil is the well to excessively drained member of the catena
that includes the Homer, Westland, and Abington soils and is underlain
by loose stratified gravel and sand.

A total of 6,208 acres is mapped in the valleys of the White and Blue
Rivers in the northwestern and southeastern parts of the county, respee-
tively, and to o lesser extent in the valleys of the smaller streams, in
association with the Homer, Westland, Abington, Martinsville, and
Nineveh soils. This type usually occupies a position intermediate be-
tween areas of alluvial soils and those of the Wisconsin glacial uplands.
Some rather large bodies are several feet above the flood plains. The
relief is nearly level to gently undulating.

Following is a profile description in cultivated areas:

0 to 7 inches, light yellowish-brown friable medium-granular gritty loam, relatively
low in organic matter. In undisturbed wooded areas the 2- or 3-inch surface
layer is dark brownish gray to dark yellowish brown. The content of sand
and fine gravel is variable, and an occasional large boulder is present. Re-
action, medium to shghtly acid.

7 to 12 inches, light yellowish-brown to yellowish-brown friable coarse granular
heavy loam to silty clay loam. This layer is permeable to moisture move-
ment and plant roots. Reaction, medium aci(r.

12 to 20 inches, yellowish-brown sandy clay loam, breaking into small angular
aggregates, easily crushed when moist but hard when dry. This layer is
permeable to moisture movement and plant roots. Reaction, medium acid.

20 to 34 inches, yellowish-brown to weak reddish-brown waxy gravelly clay loam,
contaimng numerous rounded glacial gravel. The material greaks into
angular pieces, sticky and plastic when wet and hard when dry. Reaction,
medium acid.

34 to 38 inches, dark-brown to dark brownish-gray waxy gravelly heavy clay loam,
containing numerous rounded glacial gravels and an occasional boulder.
The material breaks into large angular pieces, plastic and sticky when moist
but hard when dry. “There 18 an abrupt change from the above layer to this
material and from this to the underlying material. Tongues or lenses of this
layer extend into the underlying material. Reaction, slightly acid to neutral.

38 inches +, gray and light-yellow loose calcareous stratified gravel and sand,
containing a high percentage of limestone.

Variations in the profile characteristics are in texture and thickness of
layers and in depth to the underlying gravel and sand. The dark-brown
to dark brownish-gray layer immediately above the gravel is extremely
variable in thickness. It may be only an inch or two thick in a few
areas.

A rotation system that includes corn, wheat, and hay is in general use,
but one of corn, soybeans, wheat, and alfalfa 2 or more years also is
practiced. These rotations are varied to conform to individual require-
ments and to weather and economic conditions. Hay often includes a
mixture of clover, alfalfa, and timothy.

Corn averages 30 bushels an acre. Yields can be increased, how-
ever, under improved management practices, which involve turning un-
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der all available organic matter, correcting soil acidity by applying suffi-
cient lime (1 to 2 tons an acre), and growing more hay, especially alfalfa.
It is a common practice to use 50 to 150 pounds of commercial fertilizer
an acre under corn, and a few farmers use larger quantities. Wheat
usually follows corn in the rotation. Yields average 20 bushels an
acre under prevailing practices and can be increased materially under
good management. It is commonly fertilized with 100 to 150 pounds of
commercial fertilizer an acre. Because of low moisture conditions during
the growing season, the soil is not well suited to growing oats, yields of
which are usually low.

Alfalfa is well suited to this soil, good stands being obtained after soil
acidity has been corrected. Clovers are not so well adapted as alfalfa
and generally are used as part of & hay mixture that also includes
timothy and alfalfa. Sweetclover is occasionally grown as an intercrop.
It is sown in wheat in spring, turned under the following spring, and the
land planted to corn.

Special crops—tomatoes, sweet corn, and canning peas—are grown to
a limited extent, especially in the vicinity of Edinburg. With proper
fertilization and favorable weather conditions they produce good yieﬁis

Fox loam, sloping phase.—With the exception of thinner layers and
larger content of gravel in the surface soil, this phase has essentially the
same profile characteristics as the normal soil. A total of 512 acres is
mapped on the narrow slopes of 10 to 30 percent or more between areas
of Fox loam and the associated alluvial soils and between terrace levels.
Sheet erosion is moderately severe over much of the area and severe in
some places. In eroded areas the surface soil is heavy loam to clay loam,
very low in organic matter, and the heavy subsoil is exposed.

This soil is not so intensively cultivated as the normal type, and some
slopes are in alfalfa for several successive years or in bluegrass pasture.
Owing to its low fertility, crop yields are lower than on the typical soil.
A few areas remain in forest.

Fox silt loam.—The well-drained member of the catena that includes
the Homer, Westland, and Abington soils, this soil has essentially
the same profile characteristics as Fox loam, except for the silt
loam surface soil, the heavier and thicker subsoil, and the greater depth
to the underlying gravel and sand. The material was deposited by
waters from the receding Wisconsin glacier, and the underlying gravel
and sand is assorted and stratified.

An aggregate area of 1,344 acres is mapped, more extensively on the
terraces and outwash plains in the valleys of the Blue River and Sugar
Creek and to a lesser extent in the valley of the White River and adja-
cent to the smaller streams in the regions of Wisconsin glaciation. It
occurs 10 to 15 feet or more above the alluvial soils. Surface runoff is
slight, and internal drainage is good. The native vegetation consisted
chiefly of black and red oaks, maple, walnut, hackberry, and ash.

Following is a profile description in cultivated areas:

0 to 7 inches, light yellowish-brown friable medium-granular silt loam, relatively
low 1n organic matter. In undisturbed wooded areas the 2- to 3-inch surface
soil is dark gray and relatively high in organic matter. Reaction, medium
to slightly acid.

7 to 12 inches, light yellowish-brown to yellowish-brown heavy silt loam to silty
clay loam, breaking into coarse granules or small subangular aggregates.

This layer is permeable to moisture movement and plant roots. Reaction,
medium acid.
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12 to 20 inches, yellowish-hrown silty clay loam, breaking into 14- to 3{-inch sub-
angular aggregates, This material contains some small glacial gravels. Re-
action, medium acid.

20 to 40 inches, yellowish-brown to weak reddish-brown waxy and gravelly plastic
clay loam, breaking into irregular-shaped angular pieces. This matenal is
plastic when moist, sticky when wet, and hard when dry. It is shghtly im-
permeable to moisture movement and plant roots. Reaction, medium acid.

40 to 45 inches, dark yellowish-brown to dark brownish-gray waxy and gravelly
heavy clay loam, breaking into large angular pieces. Theré is an abrupt
change from the above layer to this material and from this layer to the under-
lying material. Tongues or lenses extend downward into the underlying
layer. Reaction, slightly acid to neutral.

45 inches -, gray and light-yellow loose stratified calcareous gravel and sand.

Variations in profile characteristics are in texture and thickness of the
layers and in depth to calcareous gravel and sand.

The crop rotations are about the same as on Fox loam, with corn,
wheat, and hay the principal crops. This is varied to include soybears
and special crops, as tomatoes, sweet corn, and canning peas.

Corn usually follows hay, averaging 35 bushels an acre under the
prevailing management. Higher yields are obtained when better man-
agement practices are used. Most farmers use some fertilizer (50 to
150 pounds or more an acre) for corn. Wheat is better adapted to this
soil than to Fox loam, as moisture relations are better, and the average
yield of 20 bushels an acre can be increased by using 100 to 150 pounds of
commercial fertilizer an acre. Qats are not well adapted to this soil,
and only a small total acreage is grown.

Hay generally includes a mixture of clover, alfalfa, and timothy, with
some alsike and sweetclover, but clover and alfalfa are also grown alone.
Alfalfa is better suited than either clover or timothy, and good stands
can be obtained when the soil acidity has been corrected by applications
of lime. Clover, better adapted to this soil than to Fox loam, can be
successfully grown after applying sufficient lime. There is, however,
some loss from drought.

Genesee fine sandy loam.—-This well-drained soil on sweet alluvium
washed from regions of Wisconsin glaciation and glaciofluvial outwash
plains and terraces differs from Genesee silt loam and loam in having a
fine sandy loam surface soil and a hghter textured subsoil. Stratified
layers of sand and gravel are common below a depth of 36 inches.

Only 192 acres arc mapped, principally in the valleys of the White
River and Sugar Creek, chiefly as natural levees to the present streams
or along old ox bows. It 1s less extensively cultivated than ecither Gene-
see silt loam or loam because of low fertility, more limited moisture sup-
ply, and greater danger of crop loss from stream cutting. Corn, the
principal crop grown, averages about 35 bushels an acre. Wheat and
other small grains are grown only to a limited extent. Alfalfa is well
adapted, but there is danger of loss from flooding. Speeial crops, as
melons and early tomatoes, can be satisfactorily grown, but only a few
areas are used for them. A considerable part of the soil is in permanent
bluegrass pasture and forest.

Genesee loam.—Differing from Genesee silt loam, this well-drained
soil on sweet alluvium washed from regions of Wisconsin glaciation and
glaciofluvmal outwash plains and terraces has a loam surface soil and a
coarser textured subsoil. It occurs on the flood plains of the rivers and
streams throughout the Wisconsin glaciated regions, often in large bod-
ies. An aggregate area of 2,688 is mapped. Management practices,
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crops grown, and yields are about the same as on the silt loam, but a
slightly larger part is in permanent bluegrass pasture and forest.

Genesee silt loam.— This is a well-drained soil on sweet alluvium from
regions of Wisconsin glacial drift and glaciofluvial outwash plains and
terraces. A total of 7,424 acres occurs on the flood plains of the rivers
and streams throughoutl the Wisconsin glacial region, the larger areas
being adjacent to the White and Blue Rivers and Sugar Creek. It often
covers rather extensive areas, and numerous field units are composed
largely or entirely of this soil. Drainage is good, although all areas are
subject to overflow during periods of extremely high water and a large
part is flooded an average of at least once a year. Native vegetation
consisted chiefly of sycamore, elm, Carolina poplar, and ash.

Following is a profile description in cultivated areas:

0 to 7 inches, yellowish-brown to light yellowish-brown friable medium granular
silt loam. The or%anic content is variable but usually relatively low. Re-
action, neutral to slightly alkaline.

7 to 30 inches, yellowish-brown to brownish-yellow friable granular heavy silt
loam to silty clay loam, having a platy structure, with thin layers of fine
sandy material present. Reaction, neutral to slightly alkaline.

30 inches +, yellowish-brown to brownish-yellow silty clay loam to sand. The
texture 18 extremely variable and depositional layers can be easily recognized.

Variations in the profile characteristics are in texture and thickness of
layers. In areas adjacent to Ross silty clay loam the surface soil gen-
erally is darker colored than normal. Partly decomposed leaves,
branches, twigs, and other organic debris occur in various depositional
layers throughout the profile,

The greater part of this soil is at present under cultivation. Corn and
wheat are the principal crops, although soybeans, alfalfa, and special
crops are also rather extensively grown. The rotation system, which is
extremely variable, is influenced by the size of the areas and their loca-
tion in relation to canning factories and markets, and by the economic
conditions and size of the farm unit. Corn is often grown for 2 or more
consecutive years, followed by wheat or soybeans, and then by corn for
2 or more years. When tomatoes, sweet corn, canning peas, and other
special crops are grown, they are usually followed by wheat or corn.
Some farmers sow sweetclover in wheat in spring, turn it under the fol-
lowing spring, and plant the land to corn.

Corn yields 40 to 90 bushels or more an acre and averages about 55
bushels. The higher yields are obtained when weather conditions are
most favorable, and when better management practices are used, which
involve growing clover and alfalfa and applying sufficient commercial
fertilizer of proper analyses. It is a rather common practice to use 50
to 150 pounds or more of commercial fertilizer an acre for corn. Wheat
is well adapted to this soil, yielding 18 to 25 bushels an acre, but there
is always potential danger from floodwaters, especially during early
spring. Acre applications of 100 to 150 pounds of commercial fertilizer
are used for wheat. Oats, grown to a limited extent, generally take the
place of wheat in the rotation, averaging about 40 bushels an acre. Ex-
cellent stands of clover and alfalfa can be obtained without applying
lime, but loss from floodwaters is occasionally severe. Vegetables are
extensively grown in some areas and yields are good, expecially when
properly fertilized.

Gibson silt loam.— Developed on lllinoian glacial drift, this type is
m oderately well drained, being intermediate in drainage conditions be-
tween soils of the Cincinnati and Avonburg series.
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Oceurring in the southwestern part of the county associated with Cin-
cinnati silt loam and its various phases and with Avonburg silt loam,
this soil forms a part of region G on the soil association map (fig. 3).
The relief is nearly level to gently undulating, the slopes usually being
less than 3 percent. External drainage is good to somewhat slow on the
more nearly level areas, and internal drainage is good in the upper part
and somewhat restricted in the lower. The native vegetation consisted
of a mixed growth of hardwoods, chiefly white, red, and black oaks,
hickory, beech, and maple.

Following is a profile description in cultivated areas:

0 to 7 inches, light yellowish-brown to brownish-gray smooth friable medium
granular silt loam, relatively low 1n organie content. In undisturbed wooded
areas the 2- or 3-inch surface layer 18 dark gray. Reaction, strongly acid.

7 to 12 inches, light yellowish-brown to light brownish-yellow friable sinooth
heavy ailt loam to silty clay loam, composed of firm but not hard ecasily
crushed coarse granules  T'his layer 1s permeable to moisture movement and
plant roots Reaction, strongly acid

12 to 20 inches, hight browmsh-ycllow grt-free silty clay loam, breaking into
coarse granules to small subangular aggregates. The material 18 permeable
to both water movement and plant roots  Reaction, strongly acid.

20 to 30 1nches, mottled gray, yellow, and rust-brown heavy silty clay loam, break-
ing into }4- to 114-inch subangular aggregates Very little grit or pebbles
are present. The material is permeable to moisture movements and plant
roots. Reaction, strongly acid.

30 to 42 inches, mottled graly, yellow, and rust-brown heavy silty clay loam, break-
ing nto large subangular preces or into 1ll-defined columns having a vertical
length 3 or 4 times that of the horizontal and a capping of light-gray silty
matenal. This layer is sonewhat impervious to moisture movement and to
plant roots. Reaction, strong to very strongly acid

42 to 120 inches, mottled gray, yellow, and rust-brown silty clay loam, somewhat
friable and breaking inte subangular pieces that are easily crushed when
moist. The quantity of gnt, ({)ebbles, and rock fragments increases with
fiepth. Reaction, strongly acid 1n the upper part and slightly acid in the

ower.

120 inches +-, gray and ycllow compact calcareous glacial till, composed of un-
assorted silt, clay, sand, and rock fragments.

Variations in profile characteristics are in texture and thickness of lay-
ers and in depth to calcareous till. The heavy siltpan layer that usu-
ally occurs at a depth of about 30 inches is occasionally absent. A few
areas on gently undulating relief, usually at the heads of small drain-
ageways, have moderately accelerated sheet erosion.

The greater part of this soil has been cleared and brought under cul-
tivation. The common rotation includes corn, wheat, and hay, prin-
cipally timothy and clover, with some redtop. More hay, especially
clover, and less corn are essential to maintain and increase the soil
productivity.

Corn averages 25 bushels an acre under present practices but this
can be materially increased under good management, which involves
plowing under all available organic matter and crop residue, correcting
strong acidity, and including more clover and other legumes and less
clean-cultivated crops in the rotation. Corn is not commonly fertilized,
although some farmers apply 50 to 150 pounds an acre of commercial
fertilizer. Wheat yields average 12 bushels under prevailing practices,
but under good management this can be increased to 20 bushels or more.
A mixture of timothy, clover, and redtop, or timothy or clover alone, are
the principal hay crops. Timothy is better adapted than clover to this
soil, unless the acidity is corrected by applications of lime (3 to 4 tons).

Tomatoes, sweet corn, and other special crops, are grown, but on a
small acreage. These crops are usually rather heavily fertilized, but
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the yields are somewhat lower than on the Early Wisconsin and Late
Wisconsin soils.

Homer silt loam.—Developed on the glaciofluvial outwash plains and
terraces, this soil is similar in natural drainage conditions to the Crosby,
Fincastle, and Whitaker soils but differs in being underlain by loose cal-
careous gravel and sand. It is the imperfectly drained member of the
catena that includes the Fox, Nineveh, Westland, and Abington soils.

A total of 832 acres is mapped in the valleys of the White and Blue
Rivers, in the outwash plains adjacent to Sugar Creek, and in other small
isolated areas of the outwash plains and terraces, in association with the
Westland, Abington, and Fox soils. The soil usually occurs on slightly
elevated positions above areas of the Westland. The relief is nearly
level, and both internal and external drainage are imperfect. Surface
runoff is slow, and under natural drainage conditions the water table is
near the surface most of the year. At present most areas are artificially
drained to permit cropping. Some, however, need additional drainage.
Native vegetation consisted chiefly of maple, sycamore, ash, elm, and
oak.

Following is a profile description in cultivated areas:

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

7 to 11 inches, brownish-gray to light brownish-gray friable heavy silt loam to
gilty clay loam, composed of firm but not hard coarse granules. This layer
is permesble to moisture movement and plant roots. Reaction, med ium acid.

11 to 18 inches, mottled gray, yellow, and rust-brown silty clay loam, containing
considerable quantities of Tounded glacial gravel. The material breaks into
14- to Y4-inch subangular to angular pieces. It is permeable to moisture
movement and plant roots. Reaction, medium acid.

18 to 48 inches, mottled gray, yellow, and rust-brown waxy and gravelly heavy
clay loam, containing a large quantity of rounded gravel. The material
breaks mnto angular pieces, plastic when moist, sticky when wet, and hard
when dry. This layer is somewhat impermenble to moisture movement and

lant roots. The lower part is generally slightly more friable than the upper.
: eaction, medium acid in the upper part and generally slightly acid in the
ower.

48 inches -+, gray and light-yellow loose calcareous stratified gravel and sand.

Variations in the profile characteristics are in texture and thickness of
layers and in depth to underlying gravel and sand.

This soil is cropped about the same as the associated soils. The ro-
tation consists chiefly of corn, wheat and hay, with some soybeans, oats,
and special crops. Good yields may be maintained and increased if
good management is practiced, which involves turning under all avail-
able organic matter, applying liberal quantities of commereial fertilizer,
and including more hay crops in the rotation.

Corn, an important crop on this soil, yields an average of 30 bushels an
acre under present management. It is commonly fertilized with 50 to 150
pounds of commercial fertilizer. Wheat usually follows corn in the ro-
tation, acre yields averaging about 15 bushels. It is a common practice
to use 100 to 150 pounds or more of commercial fertilizer for wheat.
Some oats are grown and yields average 25 bushels. Hay includes a mix-
ture of alfalfa, clover, and timothy, or alfalfa and clover alone, good
stands of which can be obtained by applications of 1 to 2 tons of lime.
Some damage is done to these crops from heaving and drowning out,
especially on areas having insufficient artificial drainage. Some areas
are in permanent bluegrass pasture, but not much attempt has been
made toward pasture improvement. A few areas are used for special
crops.
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Mabhalasville silty clay loam.—This dark-colored soil, developed on
glaciofluvial outwash plains and terraces, is underlain by stratified silt
and sand, with some clay and gravel. It is the poorly drained member
of the catena that includes the Martinsville and Whitaker soils.

An aggregate of 3,712 acres is mapped in slight depressional areas in
old glacial drainageways, and, in a few instances, on rather broad flats.
The larger areas are in the eastern part of the county, the smaller ones
occurring throughout the regions of outwash plains and terraces. Both
external and internal drainage are poor, but most of this soil has been
artificially drained sufficiently to permit cropping. Native vegetation
consisted of water-tolerant trees, chiefly red maple, elm, black tupelo,
and ash, and marsh grasses.

Following is a profile description in cultivated areas:

0 to 7 inches, dark-gray to very dark brownish-gray silty clay loam, relatively
high n organic content. Reaction, ncutral.

7 to 14 inches, dark-gray silty cla{ loam to clay loam, with a few light-yellow or
rust-brown mottlings 1n the lower part. The organic content is relatively
high, and the material is permeable to moisture movement and plant roota.
Reaction, neutral.

14 to 55 inches, mottled gray, yellow, and rust-brown plastic gritty clay loam to
gilty clay. The material breaks into large angular pieces, plastic when moist
sticky when wet, and hard when dry. The content of rounded pebbles and
gravel s small in the upper part and increases with depth. Reaction, neutral.

55 inches +, gxiny and yellow stratified silt and sand, with small quantities of clay
and gravel.

Most of this type has been cleared of forests and at present is largely
under cultivation. Except where this soil forms a larger part or all of a
field unit, the cropping system is about the same as on the associated
Martinsville, Whitaker, and other soils. The common rotation is corn,
wheat or oats, and hay. This may be altered to include soybeans and
some special crops.

Corn is well adapted to this soil and under present management prac-
tices averages about 45 bushels an acre, with yields of 60 bushels or more
not uncommon. Corn is generally fertilized about the same as on the
associated soils. If this soil makes up most of the field unit, however,
or if the phosphate and potash content is high, less fertilizer is usually
applied, and corn is occasionally grown for 2 or more consecutive years.
When this soil is adequately drained and proper commercial fertilizer
high in phosphate and potash is applied, good yields of wheat, oats, and
other small grains may be obtained. Some damage is done to fall-sown
small grains by freezing and by lodging of the grain. Wheat yields
average about 17 bushels an acre and oats about 35. Soybeans are well
adapted to this soil, and yields of 20 to 25 bushels are not uncom-
mon.

Hay includes a mixture of clover, alfalfa, timothy. and alsike, or clover
or alfalfa grown alone. Clover and alfalfa can be successfully grown
on this soil without applying lime, but serious damage to them occasion-
ally results from heaving during winter and early spring. Vegetables,
especially tomatoes and sweet corn, are well adapted to the soil, and a
considerable acreage is grown. A few areas are in permanent bluegrass
pasture or forest.

Martinsville loam.—Dcveloped on glaciofluvial outwash plains and
terraces, this soil differs from Fox loam in having less coarse-textured
material in the surface soil and subsoil and in being underlain by strati-
fied silt and sand, with small quantities of clay and gravel, rather than
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by loose gravel and sand. It is the well to excessively drained member
of the catena that includes the Whitaker and Mahalasville soils.

A total of 2,496 acres occurs usually in relatively large bodies in asso-
ciation with the Whitaker, Mahalasville, and Abington soils, often in a
position intermediate between arcas of sweet alluvium and Wisconsin
glacial drift upland regions. The relief is nearly level to gently undu-
lating, and internal drainage is good. Surface runoff is not rapid and
erosion control not a problem. Native vegetation consisted of a mixed
growth of hardwoods, principally white and red oaks, beech, maple, ash,
elm, walnut, and hickory.

Following is a profile description in cultivated areas:

0 to 7 inches, light yellowish-brown friable medium granular loam, relatively low
in organic content. In cultivated areas the 2- to 3-inch surface is dark
brownish gray and relatively high in organic content. Reaction, slight to
medium acid.

7 to 11 inches, light yellowish-brown to yellowish-brown friable coarse granular
heavy loam to silty cla{ loam, breaking into firm but not hard coarse granules.
This layer is permeable to moisture movement and plant roots. Reaction,
medium acid. .

11 to 17 inches, yellowish-brown silty clay loam or clay loam, breaking into }4- to
14-inch subangular aggregates. The material is permeable to moisture
movement and plant roots. Reaction, medium acid.

17 to 45 inches, yellowish-brown to weak reddish-brown gritty clay loam to silty
clay loam, breaking into 14- to 114-inch subangular aggregates. Numerous
small rounded pebbles and some gravel are present, especially in the lower
part. The lower part is somewhat more friable than the upper. Reaction,

. medium to slightly acid.

45 inches +, gray and yellow calcareous stratified silt and sand, with small quanti-

ties of clay and gravel.

Variations in the profile characteristics are in texture and thickness of
layers and in depth to the underlying material. Where areas of this
type border those of Fox loam, the subsoil usually contains more grit,
pebbles, and gravel than normal.

The principal rotation includes corn, wheat, and hay, with soybeans
increasing in importance in the rotation. A considerable part of the
soil is used for special crops, especially in the vicinity of canning factories.

Corn usually follows hay in the rotation and yields average 30 bushels
an acre under present management practices. It is a common practice
to use 50 to 150 pounds or more an acre of commercial fertilizer for corn.
Wheat is commonly given applications of 100 to 150 pounds of commer-
cial fertilizer, and an average yield of 20 bushels is obtained. Oats, not so
well adapted as wheat to this soil, yield an average of about 25 bushels
an acre. Soybeans are usually grown after corn in the rotation, yields
averaging about 17 bushels. The common hay crops include a mixture
of clover, alfalfa, timothy, and alsike, or clover or alfalfa grown alone.
It is necessary to apply lime (1 to 2 tons) for successfully growing alfalfa.
Because of the better moisture relation, this soil is probably better
adapted than Fox loam to growing clover. A few areasarein permanent
bluegrass pasture and forest.

Martinsville silt loam.—Developed on glaciofluvial outwash plains and
terraces, this well to excessively drained soil is underlain by stratified
calcareous silt and sand, with some clay and gravel. It is similar to
Martinsville loam in profile characteristics, except for the silt loam sur-
face soil; the heavier textured subsoil, which usually contains less peb-
bles and] gravel; and the usually slightly greater depth to the underlying
material.
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A total of 1,408 acrcs is mapped in relatively large bodies, the larger
ones in the vicinity of Smith Valley and in the eastern part of the county.
The relief is nearly level to gently undulating. Management practices
and rotation systems are similar to those on Martinsville loam, and,
owing to the better moisture relations, yields of most crops are slightly
higher.

Miami loam.—Developed on Late Wisconsin glacial drift in associa-
tion with Bellefontaine loam and Princeton fine sandy loam, this well-
drained soil differs from Miami silt loam in the rather high content of
fine sand in the surface soil and upper subsoil. The fine sand represents
material deposited by wind action. The organic content of the surface
goil is relatively low, especially in cultivated areas.

A total of 1,472 acres 18 mapped on the morainic belt lying between
Greenwood and Rocklane, southwest of Smith Valley, and in the vicinity
of Frankhin. It occupies slopes of 3 to 15 percent, and both surface and
internal drainage are good. Owing to the somewhat more porous na-
ture of the surface soil and upper subsoil, erosion control is not. so much
of a problem as on Miami silt loam. Moisture supplies, however, may
become somewhat deficient during summer.

The original vegetation consisted chiefly of sugar maple, beech, hick-
ory, white oak, walnut, elm, and ash. At present most of this soil ig
under cultivation and but little woodland remains.

Following is a profile description in cultivated areas:

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

7 to 11 inches, hght yellowish-brown to ycllowish-brown friable granular heavy
loam to light silt loam, somewhat lower in organic content than the above
layer. Reaction, medium acid,

11 to 32 inches, yellowish-biown to brownish-yellow silty clay loam, breaking
in to 14{- to 34-inch subangular or nuciform nlg]gregates in the upper part
and }4- to 1)4-inch subangular aggregates in the lower. These aggregates
beecome hard when dry but may be casily broken down into coarse granules
when moist.  Reaction, medium acid.

32 to 38 inches, yellowish-brown to dark yellowish-brown somewhat friable
silty clay loam, breaking into irre%ula.r-smed subangular aggregates that
are easily broken down when moist but become hard when dry. Reaction,

_slightly acid {o neutral.

38 inches +, gray and yellow somewhat compact calearcous glacial till, com-
posed of unassorted silt, clay, sand, and rock fragments. This represents
the parent soil material.

Variations in the profile are in the content of sand in the surface soil
and subsoil and in depth to calcareous till. In a few small areas immedi-
ately adjacent to Princeton fine sandy loam the surface layer is a fine
sandy loam, and the depth to calcareous till is greater than normal.

Most of this type has been cleared and is under cultivation to the
general farm crops of the region, principally corn, wheat, and hay.
Crop yields are about the same as on Miami silt loam, but alfalfa is
more extensively grown.

Miami silt loam.—This is the most extensive well-drained soil in the
county, occurring in association with the Bellefontaine, Crosby, Bethel,
Brookston, and Clyde soils in the region of Late Wisconsin glacial drift.
It occupies the sloping areas along drainageways, especially in the west-
ern part, and morainic knolls in the interstream areas, the largest belt
extending eastward from Greenwood through Rocklane. These knolls
range from a few feet to over 30 feet above the surrounding areas.
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The soil association map (fig. 3) shows the location and extent of the
largest areas of this soil. An aggregate area of 29,696 acres, or 14.4
percent of the county, is mapped. The soil occurs on slopes of 3 to 15
percent, and surface drainage is good to excessive and internal drainage
good. Erosion control becomes a problem on steep sloping areas, es-
pecially where a protective cover crop is absent during winter.

The native vegetation consisted chiefly of sugar maple, beech, ash,
elm, walnut, hickory, and white oak. Only a small part of this soil is
at present in woodland.

Following is a profile description in cultivated areas:

0 to 7 inches, hght yellowish-brown to yellowish-brown friable granular silt loam,
relatively low in organic matter. Reaction, slight 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 brownish-yellow silty clay loam breaking
into 14- to 34-inch subangular or nuciform aggregates in the upper part
and Y4- to 114-inch subangular aggregates in the lower, hard when dry but
ca§(iily broken down into coarse granules when moist. Reaction, medium
acla.

30 to 36 inches, vellowish-brown to dark yellowish-brown silty clay loam, slightly
more friable than the above layer but gencrally neutral to slightly acid.

36 inches +, gray and yellow compact calearcous glacial till, composed of un-
assorted silt, clay, sand, and rock fragments.

With the exception of the texture of surface layer this soil varies in
texture, structure, and thickness of the various layers. A few areas
contain abnormal quantities of sand and gravel. In the western part
of the county, principally west of Kinder, bedrock of sandstone, silt-
stone, and shale lies within a few feet of the surface in a few areas.

The greater part of this soil has been cleared for cultivation. It is
estimated that only about 5 percent is in woodland, about 8 percent
in permanent blue grass pasture, and the rest under cultivation. It is
extensively used as farm sites, especially on the morainic knolls which
occur on the divides.

A 3-year rotation of corn, wheat or oats, and legumes is the principal
one in use on this soil. More corn than any other crop is grown, and
yields average about 35 bushels an acre. Higher yields are frequently
obtained, especially when a large quantity of manure and sufficient
commercial fertilizer is used. Due to the good natural drainage and
aeration, this soil is well suited to growing corn, although the rela-
tively low content of nitrogen and somewhat inadequate supply of
moisture during summer limit the yield. Clean cultivation on the more
rolling areas encourages erosion, and the lack of a vegetative cover
during winter makes corn an undesirable crop unless followed by fall-
seeded small grains, as wheat and rye.

Wheat normally follows corn in the rotation but may be seeded after
oats, soybeans, or special crops. It is well suited to this soil, as it re-
quires a well-drained soil for best results. This crop aids in retarding
erosion by furnishing a protective cover during winter, especially on the
more sloping areas. Wheat is generally fertilized, the quantity and
quality of fertilizer varying somewhat in different parts of the county.
The quantity generally averages about 125 pounds an acre. Yields of
15 to 20 bushels are obtained, but with adequate fertilizer and good
seasonal growing conditions they may be as high as 25 to 30 bushels.
As this soil dries more quickly in spring and permits early seasoning,
oats are grown on it to a slightly greater extent than on the associated
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poorly drained soils. Oats are usually seeded in the corn stubble but
may occasionally be seeded after vegetables and where legume crops
have failed.

Hay generally consists of a mixture of red clover, alsike, alfalfa,
timothy, and occasionally redtop and bromegrass, or alfalfa and clover
alone. It is essential that sufficient lime be applied to the soil for suc-
cessfully growing clover and alfalfa, which are usually seeded in wheat
or rye or with oats in spring. An occasional area is seeded in late sum-
mer or early fall. Soybeans are becoming an important crop and in
recent years are grown largely for seed. They are sown late in May or
in June and the average yield is about 17 bushels an acre. Some areas
are planted to tomatoes, sweet corn, and pumpkins, but the total acreage
is not large.

Miami silt loam, eroded phase.—This phase, occurring on slopes of
more than 10 percent, has lost more than 50 percent of the surface soil
and a part of the subsoil by accelerated erosion. The yellowish-brown
subsoil is exposed in numerous places, reducing tilth conditions and
lowering the fertility of the soil. An aggregate area of 4,992 acres is
mapped. Most of the general farm crops are grown on this phase, but
yields are much lower than those obtained on the uneroded normal soil.
It is essential that improved management practices be used on this
phase, which involve plowing under organic matter, applying the proper
quantity and quality of commercial fertilizers and lime, and using
erosion control measures to maintain and increase fertility. Although
many of the more seriously eroded fields are at present in permanent
btlluegrass pasture, stands are poor and little effort is made to improve
them.

Miami silt loam, gullied phase.—This phase includes areas where
numerous gullies have developed, most of which are several feet deep
and cannot be crossed by tillage implements. These areas, in general,
are on slopes of more than 10 percent. The intergully areas are usually
severely sheet eroded. A total of 448 acres is mapped, mostly along
large streams with a few areas on the steeper parts of the moraines of
the interstream areas. These areas, formerly cultivated, are now in
low-grade pasture or are idle. This phase is not suited for agricultural
purposes but can be reforested.

Miami silt loam, sloping phase.—The profile characteristics of this
phase are similar to those of the normal type, except that the layers
are thinner. A total area of 4,224 acres occurs on slopes of 15 to 25
percent or more. About 75 percent of it is in forest or permanent blue-
grass pasture, and about 25 percent is cultivated to about the same
crops as those grown on the normal soil. The yields, however, are
somewhat lower, owing to the rapid surface runoff and consequent
limited moisture supply. Under proper management, which involves
fertilizing, liming, and erosion control, good stands of pasture can be
maintained. Maintenance of fertility is very important. This can
best be accomplished by plowing under sufficient organic matter and
properly controlling erosion. Under improper management erosion
becomes a serious factor.

Included with this phase are small areas on the steeper slopes where
bedrock of sandstone, siltstone, and shale occur at a shallow depth.
On the very steep slopes a few areas of bedrock outcrops also are included.
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Muskingum stony silt loam.—This soil occurs on slopes of more than
12 percent 1n the region of Borden sandstone, siltstone, and shale, in
association with the Wellston and Zanesville soils. Numerous rock frag-
ments occur on the surface and throughout the profile.

A total of 896 acres is mapped in the extreme southern part of the
county west of Peoga. Owing to the sloping relief, external drainage is
excessive. Internal drainage is good to excessive. The native vege-
tation consisted chiefly of oak and hickory.

Following is a profile description in undisturbed wooded areas:

0 to 2 inches, light yellowish-brown to grayish-yellow silt loam, relatively high in
organic matter. Numerous various-sized sandstone, siltstone, and shale
fragments oceur on the surface and throughout thislayer. Reaction,strongly
to slightly acid.

2 to 20 inches, light brownish-yellow to light yellowish-brown friable silt loam,
containing numerous rock fragments. Reaction, strongly acid.

20 inches 4, bedrock of sandstone, siltstone, and shale,

Variations in the profile characteristics are in texture of subsoil and depth
to bedrock. In some areas there is a slight profile development in the
subsoil. Here the texture is heavy silt loam to silty clay loam, break-
ing into small subangular aggregates.

Practically all this soil is in woodland; only a few small areas are
cropped. Cultivation is not advisable, because of the susceptibility to
erosion and the presence of numerous rock fragments on the surface and
throughout the soil.

Nineveh loam.—Developed on the glaciofluvial outwash plains and
terraces in association with the Westland, Abington, Fox, and Homer
soils, this well to excessively drained soil differs from Fox loam in hav-
ing a dark brownish-gray to dark-brown surface layer about 10 inches
thick, less acid surface soil and subsoil, and shallower depth to loose
calcareous gravel and sand.

An aggregate area of 1,216 is mapped, the largest areas in sections 10
to 15 of Needham Township, immediately east of Edinburg, and about
114 miles west of Edinburg. Small isolated areas occur in the stream
and river valleys of the Wisconsin drift regions. The areas in sections
10 and 15 of Needham Township adjacent to Shelby County, are more
than a square mile in extent, with only a few very small areas of West-
land silty clay loam associated. Native vegetation consisted of black
and red oaks, maple, walnut, ash, and hackberry.

Following is a profile description in cultivated areas:

0 to 7 inches, dark brownish-gray to dark-brown friable gritty lonm, containing
considerably more organic matter than the surface soil of Fox loam. Re-
action, slightly acid to neutral.

7 to 10 inches, dark-brown to dark brownish-gray friable coarse granular heavy
loam to silty clay loam, containing much small rounded glacial gravel. Re-
action, slightly acid to neutral.

10 to 20 inches, yellowish-brown sandy clay loam, breaking into small somewhat
angular aggregates, easily crushed when moist and hard when dry. Rea-
action, slightly acid to neutral.

20 to 30 inches, yellowish-brown to weak reddish-brown waxy and gravelly clay
loam, containing numerous rounded glacial gravel. The material breaks into
anguin.r pieces, plastic when moist, sticky when wet, and hard when dry.
Reaction, slightfy acid to neutral.

30 to 34 inches, dark-brown to dark brownish-gray waxy and gravelly heavy clay
loam, breaking into large angular pieces. There is an abrupt change from
the above layer to this material and from this to the underlying material.
Tongues or lenses of this layer extend into the underlying material. Re-
action, slightly acid to neutral.
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34 inches -+, gray and light-yellow loose calcareous stratified gravel and sand,
containing a high percentage of limestone.

Variations in the profile characteristics are in texture and thickness of
the layers and depth to the underlying gravel and sand. In a few areas
abnormally large quantities of small rounded gravel are on the surface
and throughout the soil.

Corn, soybeans, and legumes are more extensively grown on this than
on the Fox soils because of the higher organic content of the surface
soil and the slightly acid to neutral reaction of the surface and subsoil
layers. The rotation system in common use includes corn, wheat or
oats, and hay. Corn usually follows hay in the rotation and yields
average 35 bushels an acre. It is a common practice to use 50 to 150
pounds of commercial fertilizer for corn, the fertilizer containing less
nitrogen than that used for corn on the Fox soils. Where field units are
composed almost entirely of this soil, corn is occasionally grown for 2 or
more consecutive years. Most farmers apply 100 to 150 pounds of com-
mercial fertilizer for wheat, and average yields of about 20 bushels are
obtained. Oats are probably somewhat better adapted to this soil than
to the Fox soils, but because of the low moisture conditions during sum-
mer the yields are relatively low.

Hay includes & mixture of alfalfa, clover, and timothy, or alfalfa and
clover grown alone. Good stands of alfalfa and clover can be obtained
without applications of lime. Alfalfa, however, is better suited than
clover to this soil.

A few areas are used for tomatoes, sweet corn, canning peas, and other
vegetables, good yields being obtained when the crops are properly fer-
tilized.

Philo silt loam.—~This is a moderately well-drained alluvial soil of the
flood plains in the regions of Illinoian glacial drift and Borden sandstone,
siltstone, and shale. It occupies a total of 128 acres in the broader bot-
toms of the streams and drainageways in the southwestern part of the
county in association with Pope silt loam, often occurring in the lower
part of the bottoms between areas of Pope silt loam and the sweet allu-
vial soils. The upper part of the profile is well drained, but the lower
part has somewhat restricted drainage. Native vegetation consisted
chiefly of oak, hickory, elm, ash, and beech.

Following is a profile description in cultivated areas:

0 to 7 inches, hight yellowish-brown to light brownish-yellow friable medium-
granular silt loam, relatively low in organic matter. Reaction, strong to very
strongly acid.

7 to 18 inches, hght brownish-yellow medium-granular heavy silt loam to silty
clay loam, in which thin depositional layers, representing old stages of de-
position, can be recognized. Reaction, strong to very strongly acid.

18 inches +, mottled gray, yellow, and rust-brown silt loam to plastio silty clay
loam. The texture 18 variable and old depositional layers can be easily dis-
tinguished. Reaction, strong to very strongly acid.

Owing to its occurrence on somewhat wider and larger areas, more of
this soil than of Pope silt loam is under cultivation. Corn, wheat, soy-
beans, and hay are the principal crops. Corn yields average 40 bushels
an acre, wheat about 15 bushels, and soybeans about 18 bushels, with
the use of very little commercial fertilizer. Hay includes a mixture of
timothy, clover, and some lespedeza. It is essential that this soil be
given sufficient applications of lime (3 or 4 tons an acre) for success with
clover. Some areas are in permanent bluegrass pasture. Good stands
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of pasture can be maintained after liming and by the use of the proper
fertilizer.

Pope silt loam.—This well-drained alluvial soil of the flood plains in
the regions of Illinoian drift and Borden sandstone, siltstone, and shale
is adjacent to the streams and drainageways in the southwestern part
of the county, associated with Philo silt loam. The areas are generally
rather long and narrow, and the greater part of the 448 acres mapped
remains in forest. Drainage is good, but practically all areas are sub-
ject to overflow. Native vegetation consisted chiefly of oak, hickory,
beech, maple, ash, and elm.

TFollowing is a profile description in cultivated areas:

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

7 to 20 inches, vellowish-brown to brownish-yellow friable coarse granular heavy
gilt loam to silty clay loam, having a platy structure. Thin depositional
layers, representing old stages of deposition, can be recognized in the material,
and fragments of tree branches, leaves, and other organic matter are generally
present. Reaction, strongly to very strongly acid.

20 inches +, yellowish-i)rown to brownish-yellow heavy silt loam to plastic silt
clay loam, somewhat variable in texture and composition, with old deposi-
tional layers easily distinguished. Reaction, strongly to very strongly acid.

Variations in the profile characteristics are in texture and thickness of
layers. Considerable colluvial material from the surrounding uplands
is on areas that occur in the upper part of the drainageways.

Owing to its occurrence in long and very narrow areas, usually broken
by numerous drainageways from the steeply sloping upland areas, this
soil is not well suited to cultivation, and field units generally are ex-
tremely small. Some corn, wheat, and soybeans arc grown, and a few
areas are in permanent bluegrass pasture. Very little commercial fer-
tilizer is used for corn, which yields an average of 40 bushels an acre.
Wheat yields about 15 bushels. Hay includes a mixture of timothy,
clover, and some lespedeza.

Princeton fine sandy loam.-—The only soil developed on wind-blown
material, this type occurs in small isolated areas along the bluffs of the
valley of the White River southwest and northeast of Smith Valley. A
total of 192 acres is mapped, usually in association with the Bellefontaine
and Miami soils, especially Miami loam, on upland areas. The relief
ranges from nearly level to rolling and is often dunelike. Owing to the
porous nature of the material, there is little surface runoff, and internal
drainage is good to excessive. The native vegetation consisted chiefly
of oak.

Following is a profile description in cultivated areas:

0 to 7 inches, Iight yellowish-brown fine sandy loam, relatively low in orgame
matter Reaction, medium to slightly acid.

7 to 12 inches, light yellowish-brown to yellowish-brown fine sandy loam. Reac-
tion, medium acid.

12 to 36 inches, yellowish-brown friable sandy clay loam to clay loam. Reaction,
medium acid.

36 to 55 inches, yellowish-brown to brownish-yellow loose fine sand to sandy loam.
Reaction, medium to shghtly acid.

55 inches +, gray and yellow loose calcareous fine sand to sand.

The variations in the profile characteristics are in texture and thickness
of the layers and thickness of the sandy wind-blown deposits. In some
areas where this soil grades into the associated glacial till soils, the total
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thickness is less than normal and unassorted glacial till occurs at a depth
of 3 or 4 feet.

Where this soil occurs in small areas, closely associated with the Miami
and other soils, it is cropped about the same as the associated soils.
The rotation generally includes corn, wheat, and hay. Corn yields
average 20 bushels an acre and wheat 10 bushels. Oats are not adapted
to this soil and yields are low. Organic matter may be increased and
moisture conserved by plowing under all available plant residue.

Alfalfa is probably better suited to this soil than clover and timothy,
although it is necessary to correct the acidity before good stands can
be obtained. Special crops—watermelons, cantaloups, sweetpotatoes,
and early tomatoes—are well suited to the soil and are grown on a few
of the larger areas.

Ross silty clay loam.—This well-drained dark-colored soil on alluvium
washed from regions of Wisconsin glacial drift and glaciofluvial outwash
plains and terraces differs from the Genesee soils principally in the darker
color and higher organic content of the surface and upper subsoil layer.
A total of 768 acres is mapped. It occurs on the flood plains of the
White and Blue Rivers and Sugar Creek in association with the Genesee
and Eel soils. Often lying adjacent to the sloping areas of the Fox and
Miami soils, the darker color of the surface and upper subsoil layers is
due, in part, to the high content of lime in the wash from those soils. It
frequently occupies a slightly clevated position. above the Genesee soils
and is not subject to so frequent overflow as the associated alluvial soils.
Native vegetation consists chiefly of sycamore, elm, and ash.

Following is a profile description in cultivated areas:

0 to 7 inches, dark yellowish-brown or dark-brown silty clay loam, relatively high
in organic matter. Reaction, neutral to shghtly acid.

7 to 20 inches, dark-brown or dark yellowish-brown heavy silty clay loam or silty
clay, breaking into angular irregular-sized pieces, tough when moist and hard
when dry. Reaction, neutral to shghtly acid.

20 inches +, brown or yellowish-brown tough silty clay loam to silty clay There
is a gradual change 1n color from the above material to this layer, and below a

depth of 36 inches the material 13 somewhat more friable. Layers of sand
and gravel occur in the decper substratum. Reaction, neutral to alkaline.

Vanations in the profile characteristics are in color, texture, and thick-
ness of the layers. Areas bordering the Genesee soils have lighter col-
orced and somewhat lighter textured surface soils than normal.

Practically all this soil is cleared and cultivated, less than 5 percent
remaining in forest. Owing to its closc association with the Genesee
soils, the rotation system 1s about the same as on those soils. Corn and
wheat are the principal erops, but alfalfa and soybeans are also important
in the rotation. Corn usually receives acre applications of 50 to 150
pounds of commercial fertilizer and yields average about 45 bushels an
acre, although considerably higher yields are not uncommon, especially
when properly fertilized. Clover and alfalfa can be successfully grown
without additional lime, but some injury results from heaving and flood-
ing.

Russell silt loam.—Decveloped on Early Wisconsin glacial drift, often
in close association with the Fincastle, Delmar, Bellefontaine, and
Brookston soils, this well-drained soil differs from Miami silt loam in
the more silty nature of the surface soil and upper subsoil, the small
quantities of grit and fine sand i the upper subsoil, the somewhat more
acid surface soil and subsoil, and the greater depth to calecarcous till.
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It is a major soil type in region E on the soil association map (fig 3).
The parent material is unconsolidated silt, clay, sand, and rock frag-
ments, deposited by the Early Wisconsin glacier. The composition of
this material is very ununiform and may vary greatly within a short
distance; consequently, there are local variations in the profile both in
color and texture of the various layers. On slopes of less than 3 percent
the subsoil is usually more friable than normal and the underlying ma-
terial more porous.

The aggregate area is 5,376 acres, the larger areas occurring adjacent
to the drainageways and on the morainic knolls in the interstream areas.
It occurs on a rather wide range of surface relief, from nearly level to
more than 15 percent, but is typically and more extensively developed
on slopes of 3 to 7 percent. External drainage is good to excessive and,
except in the lower subsoil in a few arcas, internal drainage is good.
The native vegetation consisted of a dense growth of deciduous trees,
chiefly white oak, hickory, ash, elm, maple, and poplar, with some syca-
more and beech.

Following is a profile description in cultivated areas:

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

7 to 10 inches, hight yellowish-brown to brownish-yellow friable heavy silt loam,
usually free of grit and pebbles and permeable to roots and moisture. Re-
action, medium to strongly acid.

10 to 18 inches, brownish-yellow to yellowish-brown silty clay loam, breaking into
14- to ¥4-inch subangular aggregates, hard when dry but easily crushed into
coarse granules when wet. Reaction, strongly to medium acid.

18 to 36 inches, brownish-yellow to yellowish-brown compact silty clay loam,
breaking into 14- to 114-inch subangular aggregates. A thin coating of gray
colloidal material occurs on many of the cleavage faces, giving a somewhat
mottled appearance in places, but the gray color disappears when the material
is crushed. Reaction, strongly to medium acid.

36 to 45 inches, brownish-yellow silty clay loam, containing much grit and num-
erable small rock fragments. The material is less compact and more friable
than the above layer, breaking into irregular-sized subangular chunks.
Reaction, medium to slightly acid.

45 inches 4-, gray and yellow compact calcareous glacial till, composed of un-
assorted silt, clay, sand, and rock fragments.

Variations in the profile characteristics are in the texture and thickness
of the layers.

Crop rotations and management practices are similar to those on
Miami silt loam. The principal rotation is a 3-year one of corn, wheat
or oats, and hay. This may be varied to include rye, soybeans, and
special field crops and vegetables.

Corn generally follows hay in the rotation. The use of commercial
fertilizer on this soil is increasing, and it is a common practice to manure
areas to be planted to corn. The average yield of 35 bushels an acre under
the prevailing management practices becomes substantially higher under
good practices, which involve using sufficient commercial fertilizer of the
proper analyses, turning under manure and crop residue, and using a
rotation system that includes clover, alfalfa, and other hay crops, and
less clean-cultivated crops. Wheat generally follows corn in the rotation,
and in some instances oats or soybeans. Wheat is commonly fertilized
with 125 to 150 pounds of 2-12-6 or 2-12~-12 fertilizer an acre, and some
wheat is given a top dressing of manure. Yields of 15 to 25 bushels under
the prevailing management can be increased by using more commercial
fertilizer and better rotation systems. Oats are sown in spring in corn
stubble or follow wheat or vegetables, and very little commercial ferti-

638564—48—5
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lizer isused. Yields, usually limited by weather conditions during the
growing scason, range from 25 to 45 bushels an acre.

Hay 1ncludes clover, alfalfa, timothy, and alsike, with small areas of
bromegrass, generally grown as o mixture. Some alfalfa and clover,
however, are grown alone, but to obtan good stands sufficicnt, applica-
tions of lime (1 to 3 tons an acre) are necessary. On areas that have
not been properly managed, it 1s also important to apply phosphate and
potash fertilizers to assure good stands of hay crops. This is generally
better accomplished by applying large quantities of fertilizer at the time
of secding small grains, which usually precede hay.

Soybeans are inercasing in importance on this soil. They usually
follow either small grains or corn in the rotation but sometimes follow
vegetable crops, yielding 15 to 25 bushels an acre, but yelds of 30 bush-
els or more are obtained under good management and favorable weather
conditions. A small acreage is used for sweet corn, tomatoes, and field
peas.

Included with this type on the map are a few areas that have loam
surface soils. These areas, probably representing a thin smear of wind-
blown sand, are generally associated with Princeton fine sandy loam.
Also included are small areas in the western part of the county where
the mantle of glacial till is only a few feet thick over bedrock of sand-
stone, siltstone, and shale.

Russell silt loam, eroded phase.—This phase occurs on slopes of 10
percent or more. A large part of it has lost 50 percent or more of the
surface soil and a part of the subsoil by accelerated erosion, the heavier
textured yellowish-brown subsoil either being exposed or forming part
of the surface 6 inches. This lowers tilth conditions and reduces the
organic and plant-nutrient content of the soil, therefore crop yiclds are
somewhat lower than on the typical soil. A total area of 1,728 acres
of this phase 1s mapped.

About the same crops are grown as on the normal soil, with corn, wheat
or oats, and hay the principal crops. To maintain and increase fertility
and prevent or arrest further erosion it is essential that good manage-
ment be practiced, which involves turning under adequate quantities
of organic matter, applying adequate quantities of commercial ferti-
lizer, and using a rotation system that includes more clover and al-
falfa and not too many clean-cultivated crops. Good stands of blue-
grass can be obtained by using sufficient ime and commercial fertilizer.

Russell silt loam, sloping phase.—This phase has essentially the same
profile characteristics as the typieal soll, except that the layers are thin-
ner.  The glacial tlls only a few feet thick over bedrock of sandstone,
siltstone, and shale. The total arex is 2,944 acres, the larger areas oc-
curring in the western part of the county, prineipally adjacent to streams.
The relief ranges from 15 to 30 percent or more.

Only a few areas are at present under cultivation, as this phase is
largely n forest or pasture. Because of restricted moisture conditions,
crop yields are somewhat lower than on the typical soil. When suffi-
cient lime and fertilizer are applied goods stands of bluegrass pasture
can be maintained, but at present there is little attempt toward pasture
improvement. Erosion control 1s a major problem, and where cultiva-
tion has taken place over an extended period, rather severe aceelerated
erosion has developed.
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Included with this phase on the map are a few narrow areas on the
steeper slopes with bedrock outcrops.

Wellston silt loam.—Decveloped on Borden sandstone, siltstone, and
shale, this well-drained soi! differs from Zanesville silt loam in the occur-
rence of bedrock at a depth of about 30 to 36 inches. A total of 128
acres occurs on the ridge tops of the Norman Upland physiographic
region in the extreme southwestern part of the county west of Peoga.
It is associated with Zanesville silt loam on the broader ridge tops and
is often the only soill mapped on the narrow ridge tops. The steeper
slopes adjacent to this soil are usually Muskingum stony silt loam. The
relief ranges from 3 to 15 percent. Surface drainage is good on the mild-
er slopes and excessive on the steeper ones, and internal drainage is
good to somewhat excessive. The native vegetation consisied chiefly of
red, white, and black oak and hickory.

Following is a profile deseription in cultivated areas:

0 to 7 inches, light yellowish-brown friable medium granular silt loam, low in or-
ganic content. The surface 2 or 3 inches is darker in color in wooded areas.
Reaction, strongly acid.

7 to 12 inches, light yellowish-brown to brownish-yellow coarse-granular heavy
silt loam to silty clay loam, permeable to moisture movement and to plant
roots Reaction, strong to very strongly acid.

12 to 30 inches, brownish-yellow to yellowish-brown silty clay loam, breaking mto
subangular aggregates 1 to 4 inch in diameter 1n the upper part and 14
to 114 inches 1n the lower. The lower part contains numerous small partly

. weathered fragments of sandstone, siltstone, and shale,
30t inches 4, bedrock of sandstone, siltstone, and shale.

Variations in the profile characteristics are in texture and thickness of
the layers and depth to bedrock. Where bedrock occurs at depths of
more than 32 inches the lower subsoil is slightly mottled with gray and
light yellow.

Only a small part of this soil is at present under cultivation, the prin-
cipal crops being corn, wheat, and hay. Corn yields average about 15
bushels an acre and wheat 7. Hay generally includes a mixture of timo-
thy and clover, with some redtop and lespedeza. Timothy is probably
better adapted than clover to this soil. To grow clover successfully it
is necessary to apply sufficient lime (3 to 4 tons an acre). A large part
of this soil has been abandoned and now supports a growth of poverty
oatgrass, hroomsedge, briers, and sassafras.

Westland silty clay loam.—This dark-colored soil, developed on gla-
ciofluvial outwash plains and terraces, is underlain by stratified cal-
careous gravel and sand. It is the poorly drained member of the soil
catena that includes also the Fox, Nineveh, Homer, and Abington soils.
A total of 4,032 acres occurs in slight depressional areas in old abandoned
glacial drainageways and in rather broad flats. The larger areas are on
the outwash plains and terraces in the eastern part of the county, usually
associated with the Fox, Homer, and Abington soils. Both internal and
external drainage conditions are poor, but the greater part of the soil
has been artificially drained for ecropping. Native vegetation consists
of water-tolerant trees, chicfly red maple, elm, ash, and black tupelo
and marsh grasses.

Following is a profile description in cultivated areas:

0 to 7 inches, dark-gray to very dark brownish-gray silty clay loam, relatively
high 1n organic content Reaction, neutral.

7 to 14 inches, dark-gray to dark brownish-gray silty clay loam to clay loam, with
a few light-yellow or rust-brown motthngs in the lower part. The organic
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content is relatively high. Numerous glacial gravel are present. The
mat:arilal is permeable to moisture movement and to plant roots. Reaction,
neutral,

14 to 50 inches, mottled gray, yellow, and rust-brown waxy and gravelly clay loam,
breaking into large angular pieces, plastic when moist and hurg when dry.
Rounded pebbles and gravel are rather numerous in the upper part, increasing
with depth. Reaction, neutral.

50 inches <+, gray and yeliow caleareous stratified gravel and sand
Variations in the profile characteristics are in organic content of the sur-
face and subsurface layers, texture and thickness of the various layers,
and depth to calcareous gravel and sand.

Practically all areas have been cleared of trees, and a large part at
present is under cultivation. Ixcept where this soil forms the greater
part or all of the field unit, the cropping system is about the same as on
the associated Fox, Homer, and Abington soils. The rotation system
includes corn, wheat or oats, and hay, altered to include soybeans, and
some special crops. Corn is well adapted and under present manage-
ment practices yields average 45 bushels an acre, but not uncommonly 60
bushels or more are obtained. This soil is generally fertilized about the
same as the associated soils, except where it covers a larger part of a
field unit, in which instance less fertilizer is applied, or fertilizer high in
phosphate and postash is used, and corn is occasionally grown for 2 or
more consecutive years. Good yields of wheat, oats, and other small
grains may be obtained when adequate drainage is provided and the
proper commercial fertilizer high in phosphate and potash is used. Wheat
yields average about 17 bushels an acre and oats 35. Soybeans are well
adapted, yielding 18 to 25 bushels. Some damage results to fall-sown
grains from freezing out and to small grains, including oats, from lodging.

Hay includes a mixture of clover, alfalfa, timothy, and alsike, or clover
or alfalfa grown alone. It is not necessary to apply hime to grow clover
and alfalfa successfully, but serious damage occasionally results from
heaving during winter and early spring. The soil is well adapted to
vegetables, and a considerable quantity of tomatoes and sweet corn are
grown. Somc areas are in permanent bluegrass pasture and a few small
ones are In forest or woodland pasture.

Whitaker loam.—Developed on glaciofluvial outwash plains and ter-
races, this imperfectly drained light-colored soil 1s underlain by strati-
fied silt and sand, with some clay and gravel. With the exception of
the loam surface soil and usually hghter textured subsoil, it is similar
to Whitaker silt loam in profile characteristics. A total of 384 acres is
mapped, principally in the eastern and northwestern parts of the county.
The cropping system and management, practices are similar to those on
Whitaker silt loam, but yields are slightly lower because of the slightly
less favorable moisture relations.

Whitaker silt loam.—Developed on stratified calcareous silt and sand,
with some clay and gravel, this light-colored soil is the imperfectly
drained member of the catena that includes also the Martinsville and
Mabhalasville soils. It differs from Homer silt loam 1n having less sand
and gravel in the subsoil and in being underlain predominantly by silt
and sand rather than by gravel and sand. An aggregate of 640 acres is
mapped, principally in association with the Martinsville and Mahalas-
ville soils, the larger areas in the eastern and northwestern parts of the
county. The relief is nearly level, and surface drainage is slow and in-
ternal drainage imperfect. The greater part of the soil has been arti-
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ficially drained for cropping. The native vegetation consisted chiefly
of oak, maple, beech, elm, and ash.

Following is a profile description in cultivated areas:

0 to 7 inches, brownish-gray or light brownish-gray friable medium-granular sil¢
loam, relatively low in organic content; in cultivated areas the surface 2 to 3
inches dark brownish gray and relatively high in organic content. Reaction,
slight to medium acid.

7 to 10 inches, brownish-gray to light brownish-gray friable coarse granular heavy
silt loam, containing a small quantity of grit and rounded pebbles and per-
meable to moisture movement and to plant roots. Reaction, medium acid.

10 to 16 inches, mottled gray, yellow, and rust-brown silt{ clay {oam, breaking
into }{- to 14-inch subangular aggregates, easily broken down into coarse
granules; permeable to moisture movement and to plant roots. Reaction,
medium acid.

16 to 36 inches, mottled gray, yellow, and rust-brown heavy silty clay loam,
breaking into 14- to 1}4-inch subangular particles; somewhat compact in
plr}ge, slightly plastic when moist and hard when dry. Reaction, medium
acid.

36 to 45 inches, mottled gray, yellow, and rust-brown silty clay loam, somewhat
less compact and more friable than the above layer, breaking into pieces_of
irregular size and shape and containing considerable quantities of rounded
sand and gravel. Reaction, medium to slightly acid. .

45 inches +, gray and yellow stratified calcareous silt and sand, with small quanti-
ties of clay and gravel.

With the exception of the texture of the surface layer, variations in the
profile characteristics are in texture and thickness of the various layers
and in depth to underlying stratified material.

The rotation system and management practices are similar to those
on the associated soils, but a larger proportion of manure and other
organic material is generally applied than on the dark-colored soils.
The common rotation includes corn, wheat or oats, and hay. Corn
yields average 30 bushels an acre and may be increased materially under
better management practices. Wheat yields average 15 bushels. It is a
common practice to use applications of 100 to 150 pounds of commercial
fertilizer under both corn and wheat. Hay includes a mixture of clover,
alfalfa, timothy, and alsike, or clover or alfalfa grown alone. It is neces-
sary to apply lime (1 to 2 tons an acre) to this soil for success with clover
and alfalfa. Soybeans are increasing in importance in the rotation and
yields average about 15 bushels an acre. Tomatoes, sweet corn, and
other crops are grown on a few areas.

Zanesville silt loam.—This soil, well-drained and developed on sand-
stone, siltstone, and shale of the Borden formation, is very inextensive,
occupying only 64 acres on the broader ridge tops of the Norman Up-
land physiographic region in the extreme southwestern part of the coun-
ty west of Peoga. It is associated with Wellston silt loam on the ridge
tops, and the adjacent slopes are Muskingum stony silt loam. The re-
lief is gently undulating to sloping—2 to about 12 percent. Surface
drainage is good on the milder slopes, and runoff excessive on the steeper
slopes. Internal drainage is usually good, although the presence of a
compact siltpan layer at a depth of about 30 inches restricts moisture
movement in the lower subsoil. Native vegetation consisted chiefly of
white, red, and black oaks, with smaller numbers of hickory, tuliptree
(yellow-poplar), and other associated species.

Following is a profile description in cultivated areas:

0 to 7 inches, light yellowish-brown to brownish-yellow friable medium-granular

ailt loam, relatively low in organic content; the surface 2 or 3 inches in un-
disturbed wooded areas is dark hrownish gray. Reaction, strongly acid.
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7 to 12 inches, light yellowish-brown to ycllowish-hrown smooth coarse granular
heavy silt loam to silty clay loam, permeable to moisture movement and to
plant roots. Reaction, strongly acid.

12 to 30 inches, yellowish- brown to brownish-yellow silty clay loam, bre.lkmg lnt,o
subangular aggregates }4- to }-inch in diameter in the upper purt. and 13- t
14-inches in the lower; permeable to moisture movement and to plant roots
Reaction, strongly acid.

30 to 36 lnches brownish-yellow compact silty clay loam, breaking into medium-
sized subangulnr aggregates or mto vertical columns; impervious to moisture
movement and to plant roots. Reaction, strongly acid

36 to 60 inches, brownish-ycllow somewhat frinble silty clay loam, with streaks,
blotches, and motthings of gray and hight yellow, the lower pn.rt, contmmng
numerous partly weathered rock fragments of sandstone, siltstone, and
shale. Reaction, strongly acid.

60 inches 4, bedrock’ of sandstone, siltstone, and shale.

About 50 percent of this type has been cleared of forest and culti-
valed. Owing to lack of proper management the fertility level is so low
that a large part of the soil has been abandoned and now supports a
growth of broomsedge, poverty oatgrass, briers, and sassafras

The common rotation includes corn, wheat, and hay with occasionally
soybeans and other field crops. Corn yields average 20 bushels an acre
under present management but this can be increased under good prac-
tices. Wheat yields average 10 bushels. Very little oats are grown as
they are not well adapted. Hay generally consists of a mixture of timo-
thy, clover, and redtop, with some lespedeza, although timothy or clover
alone may bhe grown. To grow clover successfully, applications of lime
(3 to 4 tons an acre) are nccessary.

Zanesville silt loam, eroded phase.—This phase occurs on slopes of
2 to 12 percent and has lost a large part of the surface soil and part of
the subsoil by accelerated erosion. On a few areas where severe gully
erosion occurs, gullies are numerous and often extend to the underlying
bedrock.

A total of 64 acres is mapped in the region of Borden sandstone, silt-
stone, and shale in the extreme southwestern part of the county in asso-
ciation with Zanesville and Wellston silt loams on the ridges and Mus-
kingum stony silt loam on the associated steeper slopes.

Following is a profile description in cultivated areas:

0 to 7 inches, yellowish-brown to brownish-yellow heavy silt loam to silty clay
loam, very low n organic content, representing a mixture of the normal sur-
face and upper subsol layers and 1n many places composed largely of the
upper subsoil material  Reaction, strongly acid.

7 to 12 inches, brownish-yellow silty clay lonm composed of coarse granules to
small subangular aggregates. Reaction, strongly acid.

The rest of the profile is essentially the same as Zanesville silt loam.

Only a few areas of this phase are now cropped and the yields are very
low. Tilth conditions are poor and fertility is extremely low. The less
seriously croded areas can be retained for cropping by proper manage-
ment practices, which include liming, turning under large quantities of
organic matter, and growing more hay and less clean-cultivated crops.
Where gullies are numerous the best use is probably forest. The larger
part of this phase has been abandoned and now supports a growth of
poverty oatgrass, broomsedge, briers, and sassafras.

ESTIMATED YIELDS AND PRODUCTIVITY RATINGS

In table 8 the soils are listed alphabetically and estimated average
acre yields of the principal crops are given for each soil under both com-
mon and improved practices.
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In order to compare dircctly the yields obtained in Johnson County
with those obtained in other parts of the country, yield figures have
been converted in table 9 to indexes based on standard yields.

The estimates in columns A under each crop indicate yields obtained
under the prevailing practices, which, on most of the soils, include the
use of small to moderate quantities of commercial fertilizers but gener-
ally do not include careful and intensive practices of soil management in
regard to the control of crosion, the incorporation of organic matter, and
the maintenance and increase of soil fertility and soil productivity.
Yields under more carcful and intensive practices are given in columng
B. These practices consist of a regular crop rotation, including the
growing of legumes where possible, the use of barnyard and green ma-
nures, the application of lime and liberal quantities of suitable commer-
cial fertilizers, the installation of artificial drainage where necessary,
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 ¢ontrol of erosion.

The estimates in table 8 are based primarily on interviews with farm-
ers, the county agent, and members of the Purdue University Agricul-
tural Experiment Station, on direct observation by members of the soil
survey party, and on results obtained on experimental farms by the ex-
periment station. They are presented only as estimates of the average
production over a period of vears, according to the two broadly defined
types of management. It is realized that they may not apply directly
to specific tracts for any particular year, as the soils shown on the map
vary somewhat from place to place, management practices differ slightly
from farm to farm, and climatic conditions fluctuate from year to year.
On the other hand, these estimates are as accurate as can be obtained
without further prolonged detailed investigations, and they serve to
bring out the relative productivity of the soils mapped.

The soils are listed in table 9 by groups, conforming in general to the
color groups on the soil map. The groups are arranged in the approxi-
mate order of their general productivity. The rating compares the
productivity of each soil for cach crop to a standard index—100. This
standard represents the approximate average acre yield obtained with-
out the use of amendments on the more extensive and better soil types
of the regions of the United States in which the crop is most widely
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 cach crop cxcept vegetables, apples, and pasture, is given at
the head of the respective columns. Soils given amendments, as lime
and commercial fertilizers; or special practices, as drainage and protec-
tive levees; and unusually productive soils have productivity indexes
of more than 100 for some crops.

The indexes for vegetables, apples, and pasture are comparative only
for the soils within the county, not conforming necessarily to standards
sct up for the country as a whole. Vegetables arc important commer-
cially, especially in the areas of Early Wisconsin and Late Wisconsin
glacial drift. They are grown inextensively on the Cincinnati, Gibson,
Avonburg, Zanesville, and Wellston soils. Apples are not an important
crop. Because of the great variety of uses of pasture, the apparent lack
of a well-planned program on many areas, and the extreme difficulty in
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TaBLE 8.—Estimated average acre yields ! of the principal crops on each soil in
Johnson County, Ind.

[Yields in columns A indicate the average crop obtained under prevaling practices, which include crop rotations, some
erosion control practices, and the use of some legumes, commercial fertihzers, e, and barnyard and green manures,
Those 1n columns B indicate the average erop obtained with improved methods of management, which
include the niore intensive use of the prevailing practices.  Absence of a yield figure indicates
that the crop 18 not commonly grown )

Corn Wheat Oats |Soybeansj Mixed hay | Red clover |  Alfalia Potatoes
Saitt
A|B|[AIB|A[B|JA|B]| A B|A|[B] A B|A(B
Bu.|Bu.|Bu |Bu |Bu { Bu | Bu { Bu [Tons|Tons|Tons| Tons|Tona|Tons| Bu. | Bu.
Abington silty ¢lay loam.
ramned. ... ... 45| 55 17) 25| 37 45| 22| 25| 2.2t 25 1.6] 2.0 28| 3.6| 150{ 180
ceeme| 10| |aaoofeaae| 10{e.-o} 10|.... 10]|..... ) L] PR PR P R
Avonburg eilt loam:

Drained 25 45 12| 20| 20| 30| 15| 20| 10f 1.8 .6} t.0_.._.|..._. 80| 120
Undramed. pT:] PRy By | R [ {1 IR B (1] ISR IR | SRRSO DR D IR IO 60
Bellefontaine loam.._ ... 271 37| 12| 20 15| 20| 10{ 15 12| 1.5 .81 1.2 1.8 3.2{ 60| 100
Level phase.. ... —---| 30 40| 14 17| 18 23; 12| 18| 1.4] 1.8 Jp 1.4 20| 3.5] 70} 110

Bethel ailt loam.
Drained 25| 30 104 15| 20{ 25 10[ 15 1.2} 1.8 8| 14| 12f 2.4 60| 100
Undramed 180 .| B[ 10|-ac ) 7| 4foo--. 1] RN TN SO 20
Brookston silty clay loam
ratned. ...
Undramed._. .
Carhsle silty muck
rained. . .
Undrained

Cincinnati silt )
Eroded phase.
Bhallow phase
Bteep phase.

Clyde silty clay
Drawned..
Undrained

Crosby alt loam

Undrained

Undrained....___.

8loping phase .
Foxelt loam. . ___.__.. .
Zenesee fine sandy loam

Proteoted....._.__._..

Unprotected..........
Genesee loam

Unprotected. .........
Geneseo allt lonm.

Protected-_._..._....

Unprotected ..
Gibson ailt loam......_.._.
Homer ailt leam

Drained., .ouoeeo....

Undramed.............
Mohalasville alty clay

Undraned__.__ —————
Martinaville loam .. ... .
Martingville ailt loam. ...
Mmm1 loame. . oooooo...

1am silt loam ... ..__

Eroded phase..... .-

Gullted phase....._. ..

Bloping phase. __....
Muskingum stony ailt loam

See lootnote at end of table,

RN [ 11

45; 22| 25
ceea| 22)....

45 22 25
e 22).-..
35 12f 20

35] 15[ 20,
ceae] 10]...

100| 150
60

100] 180
60,

100{ 150
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TaBLE 8.—Estimated average acre yields ! of the principal crops on each soil in
Johnson Counly, Ind.—Continued

Sorl 1 Corn Wheat Oats [Soybeans| Mixed hay | Red clover | Alfalfa | Potatoes
o1
A(B[A|[B|A|B|A|B] A B A B | A B|A|B
i Bu | Bu | Bu | Bu |Bu | Bu. | Bu.| Bu [Tona|Tons Tons 4
'Nlpeveh loam.._......... 35| 45 20 25| 25 30 17| 21] 1.8] 20| 1.0 [}
Philo milt loam__.. 407 45| 15| 20| 20f 30 17| 22 18 2.0 [} .2
Pope silt loam . _..__ 40| 45 12| 20[ 20| 30f 17| 22| 1.8 2.0 .6 2.,
inceton fine sandy lo 20] 30| 10y 15| 10{ 20| 12j 15| .5 1.0 2| .8 2.0
Ross silty clay loam. ... . 45| 50| 17| 22| 35| 40| 22| 25 22 2.4 1.8 2.0/ 12| 1.8| 120f 160
Russell ailt loam..... 35| 45) 17| 25| 35| 48] 17| 22| 18 2.2/ 12t 1.8/ 24 3 6} 100! 150
B{Oded phase. _ .| 25| 85 12| 18 20{ 30| 12{ 16| 1.5{ 1.8 9| 1.5/ 2.0 3.2 80| 125
oping phase_._..._..[ 27| 32| 14| 17| 22 27] 14| 18] 1 4] 1.7 9| 1.4 2.0] 2.8....
Wellston ailt loam...._._.. 15 25| 7| 12] 15| 25| 10| 12 8 1.2 21 1.0 ]ene-- 60| 80
Westland ailty clay loam:
17| 22| 35 40| 22| 25| 2.0 2.2| 1.6/ 20 2.4 3 2] 140|170
6.1 15[.---) 12|....] 1.4[.._.. 12..... 1 6].--.. 40
15| 20| 25 35/ 15| 20f 15| 2.0 10 1.8 20} 3.2 60| 100
18] 20|-...] 10[c...| 1.2[..... [{] — | P—— 40/
15} 20| 25| 35| 15| 20) 1.5 20 1.0 1.8 20} 3.2 60| 100
10]....0 20|....| 10|..._[ 1.2|-.... ] P 18| R— 40
100 17] 20y 30 12y 17[ 10y 1.5 2] L2|eaia]aeaes 100] 120
8] 14| 15| 22| 10[ 16 g 1.0 2 1.0foo]aeeee 60] 80

1 The terms “drnined” and “undrained" have reference to artificial dramage; and “‘protected’ and “‘unprotected” to the
preaence or absence of levees.

estimating cow-acre-days, or pounds of beef to the acre in a year, the
ratings for pasture are inductive to a considerable degree and apply
only within the county.

General productivity grade numbers are assigned in the column so
designated. This grade is based on a weighted average of the indexes for
the various crops, the weighting depending on relative acreage and val-
ue. If the weighted average is between 90 and 100, the soil is given a
grade of 1; if between 80 and 90, a grade of 2; and so on. In instances
in which the weighted average is above 100 and less than 110, a grade
of 14+ is given. In Johnson County the grades are based largely on
the indexes of the crops important on each soil. Because it is difficult
to measure mathematically either the exact significance of a crop in the
agriculture of an area or the importance or suitability of certain soils
for particular crops, perhaps too much significance may be given to the
general productivity grades.

The last column of table 9, “Use and physical suitability for use,”
gives additional information regarding the individual soils in relation to
their use for agriculture.

Productivity tables do not present the relative roles that soil types,
because of their extent and the pattern of their distribution, play in the
agriculture of the county. The tables show the relative productivity
of individual soils. They cannot picture in a given county the total
quantitative production of crops by soil areas without the additional
knowledge of the acreage of the individual soil types used for each of the
specified crops.

Economic considerations have played no part in determining the crop-
productivity indexes. They cannot be interpreted, therefore, into land
values, except in a very general way. Distance to market, relative prices
of farm products, and other factors influence the value of land. It is
important to realize that productivity, as measured by yields, is not the
only consideration that determines the relative worth of a soil for grow-
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TARLE 9.—Productivity ratings of soils

(Indexes indicate the approximate average production of each crop in percentage of the standard of reference, which
types of those regions of the United States i which the erop 13 most widely grown, they are bascd largely on estimates
obtained under prevailing practices, which iclude crop rotations, some erosion control practices, and the use

to average yields obtained with rmproved methods of t, which include the more intensive
Crop productivity
Sail t Corn Wheat Oats Soybeans | Mixed hay | Red clover |  Alfalfa
(100=50 | (100=25 { (100=50 | (100=25 (100=2 (100=2 (100=4
bu) bu) bu) bu) tona) tons) tons)
A B A B A B A B A B A B A B
Dark poorly draned souls of
the depressions
Brookston silty clay
loam
Drawned._......... 100 1120 [ 70 {100 | 75 95| 60 (100 | 110|125 90| 100 75| 905
Undraned......___ 50 |- 20 |..... 30 [-.--- 50 |..... 80 |..... 70 |..... 50 1.....
Westland silty clay loam
Dramed...___._.__ 100 [ 120 | 70| 95| 75| 90| 00 (100 | 100 | 110} 80 | 100 [ 70 86
Undramed...._.___ 80 [.-.--- 20 ... 30 |- 50 |..... 70 ... 60 |..... 45 |_...
Mahalasville sty clay
loam
Dramned...._._.._. 90 [ 110] 70| 00| 70| 8 ( 00 (100|100 | 110 | 80| 100 | 60| 8
Undeained....... . 50 | ..-.| 20 ]..... 30 |..-.- 50 [..--- 70 ). 60 |..._. 40 ...
Abington silty clay loam
Dramed.__.._._.__. 90 [ 110 | 70| 80 | 75| 90} 90/ 100|110 | 125 | 8o | 100 0 90
Undramed.__._.___. LU (R SO I 2 |..-.. 40 [.__.. 50 |..... F10 I DR DR S
Clyde sty clay loam
Dramned........_.. 00 (110 70| 80| 75| 90| 00 [100 | 110|125} 8| 100 70{ 900
Undrained bV PR R AR PR 40 |..-.. 50 |..._. -1 DR IR
Organic soils
Carhsle silty muck
Dramned.._.._._.__ 90 | 110 ) 40| 60| 40| 60 00(100) 75| 100 | GO | 00 50| 75
Undraed ... bV PR AR R PR S, E U PRRS RN (RN (RN PO PR S
Alluvial soils (sweet)
Genesee ailt loamn
Protected..__.__._. 110 1120 80| 90| SO | 90| 90 100 | t10 | 125 | too | 110 | 00 | 100
Unprotected..____. 100 | ... 50 |--... 60 |.._.. 90 |..... 100 |..... 80 [..... 80 [.....
Genesee loam
Protected.___.____. 100 | 110} 70 80| 80| 80| 90 | 100 (110 ( 125 | t00 | 110 | 90 | 100
00 |..-.. 50 |..... 60 [---.. 80 ... 100 (... 80 |..-.. 80 [.....
Ross sifty clay loam....| 00 [ 100 [ 70| 90| 70| 80| 90 {100 | 110 | 120 ] 90 | 100 | 60 | "80
Eel silt loamn
Drawed...._______ 100|120 G0} 70 { 60| 70 (100 (110} 00! t00 | 60| 80 | 60| 80
Undramed......... 90 |..... 40 |..... 40 |----- 70 |.-.--. 70 ... 40 ... 0 ...
Eel loam
Dramed........... 90 | 110 60| 70| GO | 70| 90| 100 | t10 | 120 | 90 | 100 | 60| 80
Undramed......_.. 80 |..... 40 |..-.. 40 f.-... 80 |.._.. 70 |..... 70 |- 40 [.....
Eel stlty clay loam
Dramed..__. 100 | 120 | 60| 70| 60| 70 ) 00| 100 | 110 | 125 90 100] 60 [ 80
Undrained. .. 90 |- 40 {..... 40 |---.. 80 |..... 70 |.-a-- 70 (... 40 |____.
Genesee fine sandy
Protected......... 701 80 | 50| 70| 60t 70| so| 90| 60| 75| 40| 60| 60| 80
Unprotected . .._._. 60 |..-.- 20 |..... 20 |--... 60 |.-... 40 |.-... 30 |..-.. 40 |.....
Alluvial soils (strongly acid):
Philo silt loam________. &0 | 20 60| 80| 40 60 70} 90| 900|100 | 30| 60 |.._..]..__.
Pope st lonm .. ... 80| 9| 50| 80 40| GO 70| 90| 90 {100 | 30| 60 |.o_._f.....
Imperfectly dramned soils of
the uplands
Crosby silt loam
Dramed._......__. 70 90| 60| 80| 60| 8 | 80 | 100 | o0 (110 | 70| 90| 60| 80
Undrawned......_.. 40 |..-.. 40 (... 40 |.--.- 50 ... 75 |..-.- 50 |..._. 30 |.....
Fincastle silt loamn
BDeained......_._. 70) 00| 60| 80| 60} 70] g0} 100)| 90| 110 70| 00| 60} 80
Undramned......__. 40 | .| 40 |..... 40 |-.... 50 |.... 75 |- 50 [..... 30 (...
Avonburg silt loam
Drsined........_.. 50| 00| 50| SO 40 60| 60| 8O 50| 60| 30
Undramed...._._.. 30 | ol 30 |-.... 30 |-.-.- 40 ..... 30 [omeee]anens
Imperfectly drained soils of
the glaciofluvial outwash
plams and terraces
Whitaker silt loam:
Drawed....__.._.. 60| 8 ) 60| 8| 5 70| 60| SO} 751100 | 50 80 | 50| 80
Undratned......... 40 |.-... 40 ... 40 |-.... 40 |.._.. 80 [..-.- 30 [----- 20 y.....
Whitaker loam
Dramed.__._...... GO 80| 60| 80| 50 ) 70{ 60| 8O | T 100} 50| 80| 50| 80
Undramed......... 40 [-.--_. 40 |..-.. 40 (.- 40 ... 60 |...-- 30 |..... 20 |.....
Homer sht loam
Deaned. ... 60| 8 { 60| 80| 5| 70 ) 60) 80| 75100 50| 80| 50} 80
Undramed._....._. 40 ... 40 ... 40 ..., 40 ... 60 ... 30 '..... 20

See footnotes at end of table.
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in Johnson County, Ind.

represents the aj
of yields (see tal

4

roxtmate average yield obtained without the use of amendments on the more extensive snd better soil
e 8), as yield data are too fragmental to be adequate Indexesin columns A refer to average yields

of some legumes, commercial fertihzers, hme, and barnyard and green manures Those 1n columns B refer
use of the prevaihing practices. Absence of an index ndicates that the crop 1a not commonly grown.]

index for—
General
produe-
Polatoes tivity
(l°0b=%00 Vegetables3| Apples? | Pasture? grade 8 Use and physical suitability for use
.
A B A A B A B A B
7561 80| 70100 | . .f..._. 90 | 100 | 1 1+
25 f.ee.- {1 8 R SN PR 80 )..... 5 [eee--
751 90| 70 ) 100 J_____|..__. 90 [ 100 ] 1 14-) |Largely used for grain and hvestock farming A 3-
26 |--_.. 30 |-oco]aeacfaeees 80 [..-.- 5 |.o-.. year crop rotation of corn, wheat, or oats and le-
gumes 18 common These soils 1n general are es-
pecially well smted for corn, soybeans, and truck
70| 8 | 70| 90 |..... cewe-] 90 (100 | 2 1+ crops. Fall-sown small grains and legumes are oc-
20 |.-.-- 30 [cemeef-eomefammn- 80 (-...- [ S PP castonglly damaged by winter-killing and beaving.
Crops grown on undrained areas are bhkely to be
76| 90| 70| 100 |.._..f.--.. gg 100 § 14 damaged by standing water
75| 80 70| 100 |.....l..... 90 | 100 | 2 14+
......................... 70 [oeee| 8 Jeaeee
Largely used for geain and livestock farming. Corn
and soybeans are the principal crops Well adapted
75 (10 80 { 110 ... 00 1 1001 2 1+ to vegetables, especmllf' potatoes and sweet corn.
......................... 80| 90 8 [-...- Some damage from enarly frosts. Very deficient 1n
potash,
70| 81 75 20 30| 90| 100 1 1+
60 |- 111100 PR I IR 00 |..... 2 feeee-
701 8| 75 20 307 90100 1 i+
80 |..... 1100 N R SN 90 1100 ) 2 ...
60| 80| 60| 80 |-co]--ee- g0 (100] 1 14| | Largely used for grain farming. Corn 18 the principal
crop, wheat 18 second 1n 1mportance. A rotation of
50| 75 60| 80 [.oc.o]----- 90 | 100 | 1 1+ corn, wheat or oats, and legumes 13 generally fol-
30 |..... 30 |oeuenfounia]emans 80 |-.... kI lowed on the Genesee and Ross soils. Corn 18 the
principal crop on the Eel gsoils Crops on unpro-
60} 75( 60| 80 |.....f---.- 00| 100) 2 1+ tected or undrained areas may be damaged by over-
30 ... 30 |.coec]oeae]emaas 80 t-.... 3 |----- fow.
60} 751 60| 80 ).....}.--.. 00 ] 100 1 1+
30 |----- {1 1 PR AR PR 80 f..... 3 |ee---
50| 60| 40| 60 j.....l-ee-- 80| 90/ 4 3
bV ORI SRR PRI P, 70| 80| 5 [-----

Largely used for general farming, corn and wheat
50| 76 40 80 b __._|---.- 50| 70| 3 1 being the principal crops A 3-year rotation of
50| 76| 40| 80 |-oo._f-an-- 60 70 3 1 corn, wheat, and nuxed clover and timothy 18 com-

mon  Alfalfa 18 not adapted to these sols
50| 70| 40 40| 60 80 90| 3 1 The Crosby and Fincastle soils are largely used for
30 |..--- 20 [ceeocfecenifenans 70 |..--- 6 [----- grain and livestock farming A 3-year rotation of
corn, wheat or oats, and legumes s common. Well
50 | 701 40 40| 50 80 00| 3 1 adapted to alfalfa when properly hmed. The
30 |oaa-- b1 DR PR B 70 .aeos [ S, Avonburg soil 15 largely used for general farmin
although there 1s some speciahzation in dairying an
40| 60| 20| 40 |.oo._|-ca-- 30| 501} 5 2 poultry  Corn and wheat are the principal crops,
b 7% R PRI SR B SO 25 [.-.-. 7 |eeees Not suited to alfalfa.
30| 50 30| 40 [...__[|-.... 40 60| 4 2
20 |oooon 20 [-emnfooaci]aaann 30 ..o 6 foe---

Largely uged for grain and lLvestock farming. A
30| 50 30| 40).___.}..... 40| 60} 4 2 3-year rotation of corn, wheat, and mixed hay is
20 |- 20 Joeeaafemmec]eeann 30 [.e--- [ 0 common,
30| 50| 40 60 |...._f.-... 40 | 60| 4 2
2010 ... 30 ...l 30 ho... 8 l.....

Rag footnotes at end of table.
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TaBLE 9.~ Produclivity ratings of goils

Crop productivity
Corn Wheat Oats Soybeans | Mixed hay | Red clover | Alalfa
Sail ! (100=50 | (100=25 | (100=80 | (100=25 (100=2 (100=2 (1004
bu) bu ) bu.) bu.) tons) tons) tons)

A B A B | A B A B A B A B A B

Moderately well-drained

gauls of the uplands,

Gibson ailt loam.___.._._ 50| 70 60 ) 80| 50| 70| 504 80| BO) 76| 10| 60 |.oc__]|-o...
Well-drained soils of the

uplands
M silt loam. ... 70| 90| 70| 100 70| 8O 70| 00 90 [ 110 | 70| 80
Russell ailt loam._. 70] 80| 70 )100| 70| 80| 70| 80| 60| 110| 60| 80
Miami loam 60 { 80 | 60 90| 60 70| 60 80| 80 ({100 70| 90
Zanesville ailt loam_.._. 40| 70} 40| 70| 40| 60| 50 70| 50 75 10} 60
Cincinpatislt loam____| 50| 70| 50| 80| 50| 70| 50| 80| 40| 76| 10| 60

Shallow phase.... .. 40| 60 40| 7001 s0( 70( 500 70! 401 75¢{ 10} 60

Wellston silt loam_.____ 30} 50| 30| 50) 30| 50| 40| 50| 40| 60 10 50

Welldramed to excessively
dratned soils of the glacio-
fluvial outwash plains and
terraces

Nmneveh loam_.__.__... 70| 00| 80100 50| 60( 80| 90 g0 (100 50| 80| 60| €0
Martinsville silt loam...| 75| 95| 80100 60| 70| 70| 90| 90| 110 | 60| 90| 70| 95
Fox ailt loam 70| 90| 80| 100 50f 60| 65| 85| 80 [100| 50 | 80| 60| 960
Martinsville loam. 60| 80 { 80100 650 70| 70| 80| 00 110) 60| 80| 70| 90
Foxloam___. ... ..... 60| 80| 70| 00] 50| 60 60| 80| 70100 50| 70 85 60
Poorly drained soils of the
uplands:
Bethel ailt loam:
Dramed._.__...... 50| 60| 40| 60| 40| 50| 40| 60| 60| 80| 40 70| 30| 60
Undramed... ____.. 30 [----- 20 |..-.. 20 |....- 30 |-.--- 20 |..-.. P47 2 VR PO N
Delmar silt loam
Dramed___.....__. 50| 60| 40| 60 40| 60| 40 60| 50| 8O ( 40| 70| 20| 60
Undesined... ... 30 |----- 20 [.---- 20 ... 30 {..... 20 |-.--. 20 Joee ] eme] e
Well to excessively dramned
soils of the uplands
Prlmcctou fine sandy | 40| 60| 40| 60| 20| 40 50| 60| 25| 50 10| 30} 50| 80
oam

Miami ailt loam, eroded | 60| 80| 60 ) 80| 50| 70 60( 80| 8 | 100 | 60| BO| 60| 80
phase.

Russell silt loam, eroded | 60 | 80| 60| 80) 50| 70| 60| 80 80| 100} 50| 80| 50| 80
phase

Bellefontaineloam, level | 55| 80| 50 ) 80 | 30( 40| GO ( 80| 60 75| 30| 60| 60| 85

hase.
Be?le[nntame loam.__._.. 55({ 76| 50| 80| 30| 40: 60| 80| 60| 76{ 30| 60| 60§ 85
Miami ailt loam, sloping | 55| 65| 65) 70| 55| 60| 565 | 65| 70 85 | 85| 70| 60| 70

phase
Russellailt loam,sloptng | 55 ] 65| 65| 70| 45| 55| 55| 65| 70| 85| 45| 70| 50| 70

phase
Zanesville ®mit loam, | 30| 80 ) 30| 00| 30 ) 50| 40| 60| 40| 60| 10| BO |.coo|-aa--
eroded phase

Cinctanats silt loam, | 35} 50| 30| 60 ) 30| 60| 40| 60| 30| 60 10| 60 |--ceo]--a-.
eroded phase
Mam silt loam, gulhed |._._. [P S S PRV AU PRIV VPRI IV SRR S AP SR S,
phase

Excesaively drained soils of

the uplands
Cincinnaty st loam, ... f-ccofomoaidomarfoemeofoomaa]rmmae|rmme e mm e e e | e | e
steep phase
Muskingum stony silt |_.... RIS FDRUY AR PRVUPURY IR PSPPI PR R PR OO ORI R -
loam,

Excessively drained soils of
the glaciofluvial outwash
plaing and terraces

Fox loam, sloping phase.] 25| 40 | 25 | 40 . —..fcaeof-mua-facaee 30| 60| 20| 35} 40| 60

1 The terms ““drained” and "“undrained” have reference to artificial drainage, and “‘protected” and “‘unprotected” to the
presence or absence of levees

2 [ndexes for vegetables, apples, and pasture are only relative for the county and because of a lack of data do not refer to
the standard of teference,



tn Johnson County, Ind.—Continued

JOHNSON COUNTY, INDIANA 73

index for—
General
Potatoes produc-
(100=200 |Vegetables3| Apples® | Pasture?2 tivity Use and physical smtability for use
bu.) grade
A B A B A B A B[ A B
40| 60| 30] s0| 50| 60| 30| s0( 5 3 General farming and some speciahization in dairying,
The principal rotation is corn,wheat, and mixed hay,
The Miami and Russell soils are used chiefly for grain
and livestock farming 3- to 5-year rotations in-
50| 75| 40| 70) 60| 70| 80| 100 3 1 cluding corn, wheat or oats, soybeans, and legumes
80| 76| 40 70| 60| 70} 80| 100 3 1 are commonly followed. Alfalfa and clover are well
50| 76| 40 70( 60| 70 80| 100 | 3 1 adapted. The Cincinnati soils are used for general
50| 60| 40| 60| 40| GO | 40| 60| 5 3 farming and to a hmited extent for dairying and or-
40| 60| 30| 5O| 60| 60| 40| 60| 6 3 chards; a rotation of corn, wheat, and mixed hay is
401 60} 30| 50| 80| 60| 40| 60| 6 4 common. The Wellston and Zaneswille ailt loams
31| 40! 20| 40) 30| 40| 30| 40| 7 5 are used for general farming, with some specializa-
tion in orchards Comn and wheat are the prineipal
crops. In general, the Wellston soil 18 better swited
to toresta.
:8 gg gg gg :g 28 gg gg g { CI;lefly useg {or grn}n and llvhest:ck ﬁgmmg. ?!- lto
40| 50| 50| so| 40! 50| 60| 80| 3 1 -year rotations of corn, wheat, soybeans, and le-
40| 60 50| 80| 40| 50| 60| 80| 3 1 gumes are usually followed The Martinsville soils
40| 50| 50| s0| 40 50| 60| 80| 3 2 aro well suited to alfalfa
30 60 ) 30| 60 [-ocoof-ee-- 501 60| 6 4
10 [o-ooo 10 [comoo])oamilanans 40 |-.... T feeeen Chiefly used for grain and livestock farming. The
principal crops are corn, wheat, oats, soybeans,
30| 60 ) 30| 50 |eeeo]-ee-n 50| 60 6 4 mixed hay, and alfalfa
10 f-.__. ) (L1 PR (RPN PO 40 |.-e.. 7 |--e--
Bo( 75| s0|100| 50| 70( 30| 40| & 2
40| 60| 30( 60| 50| 60| 60| 90| 4 2
40| 60| 30| 60 60} 60| 60| 90 | 4 2 The Princeton soil 18 used for mixed grnm and live-
stock farming, with melons and orchard fruita imd
30| 50| 40| 70| 40} 50| 50| 70| 5 3 portant special crops The sloping and eroder;
phoses are used pnmanly for pasture and timbee-
30| 50| 40| 70| 40] 50| 50 70| 5 3 although certain of the soils, as the Miami, Bell 4
.................... 60| 60| 70| 80| 5 3 fontaine, and Russell, may be used for long rotation®,
luding o pred of | 1n o system
.................... 80 70| 80| 5 3 gramn and hivestock farming. Some areas are used
also for orchards
.................... 3| 55| 30| 50 8 4
.................... 45| 55| 30| 50 @ 4
.............................. 10 18 10 |-....
"""""""""""""""" 10/ 16) 10)..... Generally unsuited to cultivation; imted almost en-
______________________________ 0! 15 10].... tirely to forestry.
Used to a limited extent for corn, wheat, and hay.
.............................. 40 ) 60| 8 [} Steeper slopes suitable for pasture and forest but not
for cultivated cropa.

8 Numberaindicate the general productivity of the soils for the common crops under the two general levels of management
outhined in the headnote. Refer to the text for further explanation regarding their deter tion by the hting of ind i-

vidual crop indexes.
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TauLr 10.—Some characleristics that influcnce the suitability of soils for growing
crops n Johnson County, Ind

Susceptibility to

Soil Relef croasion under Internal drainage Reaction
cultivation
Atngton silty ¢lay loam. .| Depressions....___.. Very slight to none..| Poor to very poor. .. Ncutaﬂl to shightly
acy
Avonburg ailt loam.__... Nearly level........ Veryshght-........ | 1) St‘-nng to very strong-
y acl
Bellefontaine loam....._. Undulating to slop- | Moderate to severe..| Excessive._.___._.__ Shght to medium
mg aad,
Level phase......--. Nearly level ....._.. Shghte.eoeeiecae s d0ue e Do.
Bethel ailt loam_.__.__..]....- dooeooien Veryshght..._..... Very poor.......... Medim to strongly
acl
Brookston sifty clay loam . Dtiprisslons n up- | None to very shght..|..._.do............. Neutral to slightly
an ncd,
Carlisle mlty muck....... Depressions..........| None to very shght | ____ 11 U, Shght to medium
(some wind ero- acud
. ston)
Ctncinnats silt loam...... Undulating to sloping| Severe to very severe | Good..ooo..oveaanet Strongly acid,
Eroded phase....._. Moderate tostrongly ... i [ YRR SR i 1 T Do.
slopng
Shallow phase.. .| Undulating to sloping|.. ... {3 [+ SO PO doocciiccian Do.
Steep phase_..__.... Stecp to very steep..| Veryseveretogully..| Good toexcessive... Do.

Clyde ailty clay loam. ...
Croshy ailt loam__.._..__.
Delmar ailt loam.. ...
Eelloam. ... .._._.....
Eel st loam_..__..._...
Eel silty elay loam__.__._.
Fincastle silt loam.__....
Fox loam..._...._......

Sloping phase......-
Fox alt loam. ... .....
Genesee fine sandy loam _ .
Genesee lnam..___._.___
Genesee silt Yoam........

Gibson smlt loam._......_.

Homer silt loam.........

Mahalasville silty clay
onin

Martinsville loam._ . ...

Martinsville silt loam. ...
Miamt loam. ... ..o

Mianu st losin.......__
Eroded phuse. ...

Gullied phase....__.

Slopng phase __.___

Muskingum stony st
oam,

Nineveh loam..........

Depressions tn up-

an

Gently undulating to
nearly level

Nearly level ... _.___

Level or depressed.._.

Nearly level to gent-
ly undulating

Sloping to steep_._..

Nearly level to gent-
Iy undulating
Nearly level . ._.....

Cently undulating. __

Nearly level to gent-
ly undulating
Depreased. ... ...
Nearly level to un-
dulating
..... [+
Undulating to gently
sloping
ceedool Lol
Unduluting to strong-
ly sloping
Slopung to strongly
sloping
Sloping.ceecacacaee

Steep slopes......... S

Nearly level to gent-

Iy undulating

See footnates at end of table,

None to very shght..
None toshght ...
None to very shght..

None toshght_ ...
Very shight .. ...
Moderate to severe..
Very shght...._.._.
None toshght____._

Shght tonone_..__..
None toshight.......

Shght to moderate._.

Severe gully erosion._ .

Scvere to very severe.

Poor to imperfect....
Very poor- ...

Poor tofair__._.__..

Poor to imperfect....

Excessive...........

Fair upper, restrict-
ed lower,

Imperfect to poor. ..

Good toexcesaive. ...

Neutral to shghtly
acid,
Slight
acd.
Medwum to
acid
Neutral.

Do,
Do.

to medium

strongly

Medium to
St
1ght
acid
Do.

Do

strongly

to medium

Neutral to
alkahne,
Do

shghtly

Do.

Strong to very strong-
Iy acd.

Medium to shightly
acd
Neutral

Shght
acd
Do.
Do

Do
Do

Do

to  medium

Do
Strongly acid

Shghtly acid to neue
tral.
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TaBLE 10.—Some characteristics that influence the suilabilily of soils for growing

crops in Johnson County, Ind.—Continued

Sail

Approximate
1me
requirement

Genera! productivity group !

A B

Factors himuting
use

Abington silty clay loam.

Avonburg silt loam_.__._

Bellefontaine loam......_.

Level phase_........
Bethel mlt loam...._....
Brookston ailty clay loam.

Carhsle silty muck.......
Cincinnaty silt loam...._.

Eroded phase.......

Shallow phase.......
Steep phase.........

Clyde ailty clay loam. ...
Crosby silt loam._.......
Delmar st loam.__......
Eelloam...............
Eel ailty clay loam_..___.
Fincastle ailt loam

Fox loam...___.._.

Genesee fine sandy loam . .

Genesee loam.___..

Genesee silt loam. .

Gibson silt loam...

Homer st loam_..._....

Mahalasville silty clay
oam.

Martinsville loam

Martinsville ailt loam. .
Miami loam......

Miam silt loam.
Eroded phas

Gullied phase.

Sloping phase.......

Muskingum stony alt
loam

Nineveh loam........._.

Tons
None

3-5

1-2
1-2
None

0-2

34

None

1-2
None
1-2

1-2
1-2

1-2
1-2

1-2

1-2
2-3

01

See footnotes at end of table,

Very high 2.

Med

w

Med
Med

..... doooieeaidOa L
..... 131 YRR PN’ I\ S
Low._ oo, Medwum.........
Verylow........... Very low........
Medwm....._...... Higheooeenaoo...
Very low. oo .. -
Medwmoo.......... Higheoooooonnn.

Very high
Lo

lum 3_

wm to low 3___.
um

Poor drainage, potash defi-
ciency

Puddhing and bnkm?, poor
dramnage, acidity, low or-
?nmc content, low general
ertibity

Erosion, droughtiness, low
organic content, low fer-
telity

Droughtiness, low organte
content, low fertility

Puddling, poor drainage, low
organic content

Poor drainage, potash defi-
ciency

Poor drninage, potash and
phosphate deficiency.

Susceptibihty to erosion;
strong acudity, low organio
content, low general fertl-
ity

Do

Do
Nonarabihty, severe crosion
steep slope, low genemf
fertihity
Poor drainage, potash defi
cieney
Imperfect drainage, low or-
ganic content
Do

Overflow and backwater
damage
Do

Do.

Imperfect drainage, low or-
ganic content

Droughtiness, low organic
content

Droughtiness, slope, low
general fertibity

Droughtiness, low organie
content

Overflow

Do
Do
Strong acidity, low organic
content, low general fertil-
1ty
Imperfect drainage, low or-
ganic content,
Poor drammage
Low orgnnic content.
Do
Erosion, low organic content.
Do
Erosion, low general fertility,
Eroston, low fertility

Erosion, low organic content.
Nonarability, steep slope.

Droughtiness
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TasLE 10.—Some characteristics thal influence the suilability of sous for growing
crops in Johnson County, Ind.—Continued

Buseeptibility to
Soil Relief erosion under Internal drainage Reaction
cultivation
Philo ailt loam _ . Nearly level . ....... None to shight. ... Foirooooeeeaaa.n Strong to very strong-
ly ac
Pope silt loam.........|-.... s [+ SO . (s [ I, Good.eoeoieana.. Do
Princeton  fine sandy | Undulating to slop- | Shght to aevere | Excessive........... Blight to medium
loam mﬁ (win acid.
Ross silty clay loam. ... Nearly level........ None to shght. ... Good.oooooeeannnn Neutral to shghtly
acl
Russell ailt loam_._...... Undulating to gently | Moderate to severe..|.._.. doooo ...l Medium to strongly
slormg. act
Eroded phase....... Gently sloping to {..___ 4 [ S P do. oo Do.
sloping.
Sloping phase. Sloping.ccceeennes Severe Lo very severe.|.... . do.ee e Do
Wellston silt loam____...| Undulating to slop- | Moderate to severe..|..... do..ooo.._. St{ong tg yery strong-
ng y acl
Westland silty clay loam._| Depressions....._... None to very slight.. Neutral
Whitaker loam.......... Nearly level Sllghtl to medium
arn
Whitaker aslt loam__...__|..... doceiiiennnn- Do
Zanegville silt loam_____. Undulating to gent- | Moderate to severe. . Strongly acid
ly sloping
Eroded phase__.__.. Gently sloping to | Moderate to very Do
sloping. severe,

1 General productivity 18 given hero in descriptive terms ‘The termsin columna A refer to the general productivity under
prevailing practices, methods which include crop rotations, some crosion control practices, the use of some legumes, com-
mercial fertilizers, lime, and barnyard and green monures  Those n columns B refer to the general productivity under
improved methbds of which include the more intensive use of the prevailing practices

TaBLB 11.—Present uses of the soils in Clark and Pleasant Townships,
Johnson Counly, Ind. !

Uniden-

Soy- | tified |Sweet- | Truck | Red [ Mixed

Sall Corn | Oats | Wheat{ Rye | peans | crop- | clover | crops | clover | hay

land

Percent| Percent| Percent| Percent| Percent| Percent | Percent| Percent| Percent| Percent
Abington silty clay loam_..___ 2.2 61| 232 (5 (%) 12 Q] 40| 148 7.3
Bellefontaine loam..... 4 212 23| 196 1.0 (5) 12 22 36 90 2.0

Level phase... | 87 (® (5) %) (“; 333 (9 Eﬁ) %) ?")

Bethel eilt losm ... -l 20.8 147 441 59 ¢ 590 (5) 5) 30 5)
Brookston silty clay loam .| 343 6.2 | 20.6 T 2.0 16 09 50 50 4.3
Clyde alty clay loam._ . | 406) 10.3] 17.3 (5) Q] 14 5) 22 51 7
Crosby ailt loam.. . 261 6.4 22.7 7 2 .9 10 60 47 4.3
Eel ailt loam__..._ .l 39 45 62 4 B 4 26 8 4 3.0
Eel mlty clay loam RER(N! 7.01 200 5; 23 6) 5) 7.2 47 8.1
Foxloam......... | 344 13] 138 o 17 5% 6 1.7 8.2 5.6

Bloping phase. 4o® 43| 430 (& ] S s 55) ® ®
Fox mlt loam__._. Jfo27.9 43| 213 5; 62 (5) 5 5) 177 3.3

Genesee silt loam_. .| 43.8 3.8 68) (® 10 Q)] 31 1.3 13 ()
Homer silt loam .. 522 1.0 103 {8 25 (5) 6 4] 111 5.8
Mahalasville silty clay loam___| 38 0 4.8| 1486 3] B 55) & 22| 173 43
Martinsville loam 43.3] 91 E‘ Eﬁ) 5) 5 ) 11.6 3.6
Martinsville silt loam. - 11.0 10| 280 6 5; (8) é“) 201 11.0 8.0

Miami loam. ... 30.0 | (8) 4.2 (8 (5 (5) 5) 127 28.8( (8
Miam ailt loam.. 36 8 52| 180 1 33 .1 10 36 54 3.8
Eroded phase_ 26 5 20| 205 i 18 30 ® 36 24 7.2
Sloping phase. ... 18.6 55| 1256 10 (5) () 35 20 O] 35
Westland silty clay loam. 40.1 2.7 167 [} [} 12 .1 ) 10 4 2.9
Whitaker loam._..... 4 613 71 51| (% (5; (5) 20 2.0 (8 4.0
Whitaker silt loam......_..... 31.0 1.3 180 (® (® 4.0 81 134 4.0

1 Use data colleoted by survey party during the field mapping of soils (1938).
2 First-grade pasture includes areas having 75 percent or more of bluegrass and white clover; second-grade, less than 75
percent b%uegrnss and white clover



JOHNSON COUNTY,

INDIANA

(i

TaBLE 10.—Some characleristics that influence the suilability of soils for growing
crops in Johnson County, Ind.—Continued

General productivity group t
Approvimate- Factors hmiting
Sot! lime use
requirement A B
Philo st loam.____.._... 2-3 Medwm.___._...._ Hghooooo... Overflow, acidity, low fertil-
ity
Pope mlt loamn. . __..____ 2-3  f.... 1 [P [ doo.oo_o..... o
Princeton  fine sandy 1-3 Medium to low______ Medwum tohigh._.__ Droughtiness, low fertility,
loam low orgamic content
Ross sty elay loam.__.._ None Veryhgh.___...... Very hugh. . .._._... Occastonal overflow
Russell ailt loam...._.... 1-3 1871, O S do.._....._.... Erosion, low organic content
Eroded phase._..... 1-3 Medwm.._.___..__. Medium to hugh..... Erosion, low general produc-
tivity level
Sloptng phase. ... 1-3 wodoo ghoee s Erosion, low organic content
Wellston ailt loam.__.... 3-4 Medium to low.._.__ Medwum.....__.....| Eresion, aadity, low fertil-
ity.
Westland silty ¢lay loam. . None Very high?_________ Poor drainage, potash de-
owd__ .. .. ficiency.
Whataker boam.____.._.. 1-2 Medium?. ... ... Imperfect drainage, low or-
Medium to low 3. _ .. gonic content
Whitaker silt loam....... 1-2 Medwm?2___ ... ... Do
Medwum tolow3___. .
Zanesville silt loam. ... 3-4 Medium to low.___.. Erosion, acidity, low fertil-
ity
Eroded phuse._...... 3-4 Verylow......_.... Do.

2 Artificially drained
3 No artifictal drainage

4 Protected from overflow by levee
% Uinprotected from overflow by levee

TABLE 11.—Present uses of the soils in Clark and Pleasant T'ownships,
Johnson County, Ind, '—Continued

Miscel-
Ioneous | First- | Second- | wooded [ Idle Fruit | Other
Sol Alfalfa hay grade grade pasture | land 3 Tunber | reeq uses ¢
crops pasture 2] pasture 2
Percent | Percent | Percent | Percent } Percént | Percent | Percent | Percent | Percent
i\!blllu ton mll,yl clay toam__.__. ®) (:) 1.2 5) g 1 ) 23 2 (? 0 (‘2
ool phasen 1o d°lw | @t &t % @t @' &% &
Bethel silt loam..____ )] §5; 3 ®) 3.0 (%) ®) (5) 2.8
Brookston silty clay loam... .. 12 5 6.1 20 55; (%) 20 8.7
Craaby at o QYo & | 231 39| Ge| &°) 33 D8] 9
Bl atlt loam. o -1 110 () ®) 37| 62| 128 (® 6.2 o 3.5
F,cl slnlty clay loam.. (54) 8 (:; |3(2) 122 ll.g E:g (53) 5 g:g g g
fox loain.......... . . . H
Sloping phase. . ®) 55) 71 7.1 () 7.1 14 3 71 ®)
Foxaltloam... ... ......__ (5) 49 3 4.3 Q] 48 Q) 3.3
(ienesce silt loam............_ (5) 159 ) (5; 13 ®) 12 2 %) 9.0
Homer ailt loam._._....._... 2.8 .8 90 O 38 (%) .8 ®) ®
i}nhnlnawllllcfllly clay loam. _._ 8§ (:) 25 7 (bl 2 : 8 . 8 o (‘i ;
Mmoo 0 sol m | ol 8 | B W | e’ 8| @
Miamiloam. ... 42| (& 21.3 (“; 21 (& ) ® ®
e U B I I IS T P
roded phase. . . . .
Sloping l’;;hnse ...... @ (5 24.5 55 5) 5 115 .5 13.0
alflstlnknd ;nlty clay loam__._._ (53).0 (’;)) lg; 51) 2 :l; (l) ;(2) (3) 7 (5)" Zg
hitaker loam..__........._ . .
Whtaker silt loam......__..__ 80 25) %) é“) [} ®) ®) ® 53

3 [dle land 1ncludes arable land not under cultivation
4 Includes all other ¢rops and uses
5 Less than 0.1 percent of the total area tn a given use,

6385064—45—6
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ing crops. The ease or difficulty of tillage and the ease or difficulty
with which productivity is maintained are examples of other considera-
tions than productivity, which influence the general desirability of a soil
for agricultural use. In turn, steepncss of slope, presence or absence of
stones, the resistance to tillage offered by the soil because of its consist-
ence or structure, and the size and shape of arcas are characteristics
that influence the relative case with which soils can be tilled. Likewisc,
inherent fertility and suseeptibility to crosion are characteristics that in-
fluence case in maintaining soil productivity at a given level. Pro-
ductivity, as measured by yiclds, is influenced to some degree by all
these and other factors, including the moisture-holding capacity of the
soil and its permeability to roots and water, and so these are not fuctors
to be considered entirely separate from productivity. On the other
hand, schemes of land classification to designate the relative suitability
of land for agriculture generally give some separate recognition to them.

Table 10 gives some of the characteristics that influence the suitability
of the soils for growing crops.

The relief of a soil very often is the principal factor that determines
the use that can be made of it and largely governs the yields that ean be
obtained. Although the susceptibility of a soil to erosion may not neces-
sarily control its use, it does have & great influence on the maintenance
of productivity. Again, the internal drainage condition may be the
principal factor influencing productivity. The larger part of the areas
of the imperfectly drained, poorly drained, and very poorly drained soils
has been sufficiently drained artificially to permit the growing of the
common farm crops. The pH value of a soil is usually an indication
of its lime requirement, although, in general, lighter textured soils re-
quire less lime than heavier textured ones having the same pH value.

The percentage of the soils of Clark and Pleasant Townships in John-
son County, according to their present uses are given in table 11.

These data, obtained at the time of the survey (1938), were comphied
by the Purdue University Agricultural Experiment Station. While
these data represent the record of only 1 year’s crop, they do give an
indication of how the various soils are being used. The cereals and
hays were mapped regardless of the quality of the crop. Pasture was
divided into two groups, depending upon the quality and estimated per-
centage of bluegrass present. First-grade pastures include areas where
75 percent or more of the cover is bluegrass or a mixture of bluegrass and
white clover; second-grade, less than 75 percent bluegrass or white clo-
ver. Wooded pasture includes areas with a somewhat sparse tall growth
where trees are far cnough apart to permit a fair to good growth of blue-
grass, and where natural reproduction is not developing. Idle land in-
cludes areas or fields that are arable but not in cultivation. The for-
ested areas are grouped under the heading ‘“Timber,” which include all
types of spccie associations. Under the heading ‘“‘Other uses’” are in-
cluded minor crops that are of small extent and relatively unimportant.

FORESTS

The various forested areas are described under Vegetation. The
three main timber types, or associations, are beech-maple, oak-hickory,
and bottom-land.

The beech-maple type, originally the most extensive, covered most of
the eastern and northern parts of the county, principally in the Early
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Wisconsin and Late Wisconsin glacial drift regions. These areas, hav-
ing little slope, are suited principally to agriculture. Probably less than
10 percent has a timber cover, most of which occurs on nonarable slopes.
The most valuable commercial species—tuliptree (yellow-poplar), ma-
ple, and walnut—have been cut, leaving little timber of commercial val-
ue. Most areas of arable farm woodland and the woodland on steep
slopes are being pastured, preventing the natural regeneration of timber
cover; consequently, the thickness of the timber stand gradually de-
clines as the trees mature. Probably most of the woodland in this area
will eventually be converted to cropland and pasture.

The oak-hickory type is most extensive in the southwestern part of
the county, in the regions of Illinoian drift and Borden sandstone, silt-
stone, and shale. Many of the narrow ridge tops, which were formerly
cleared and cultivated, are now being abandoned because of low produc-
tivity and of susceptibility to erosion. These areas are covered with
briers, persimmon, and sassafras, and will eventually revert to forest.

The bottom-land forest types grow mainly along stream channels, old
bayous, and poorly drained areas, covering a total area of probably less
than 2 percent, and little change is expected in the status of these for-
ested areas.

At present little attention is given to silvicultural practices that would
increase the returns from forest land, although increasing numbers of
woodland areas are being classified under a State law provided for assess-
ment at $1 an acre. When classified, areas must be fenced, adequately
stocked, and not pastured. The trees on many woodland areas are cut
as soon as they reach tie size. In scattered areas, however, they usually
are cut at maturity. A few portable commercial sawmills are in use.

Potential forest land lies mainly in the southwestern part of the coun-
ty, in the regions of Illinoian drift and Borden sandstone, siltstone, and
shale. Long narrow ridge tops are common in this area, and on them
many small irregular-shaped fields and farms have a small proportion
of cropland. These factors, together with low productivity and increas-
ing erosion, should result in increased use of this land for forest.

Elsewhere in the county, trees might be more extensively grown for
reclamation on seriously eroded areas. Because of the small propor-
tion of land suitable for cropping, these and similar areas might be used
almost entirely for forest. Recently, interest in wild life conservation
has become more active. Of the methods that might be used to im-
prove forest management, the exclusion of livestock, selective cutting,
and planting of adapted species offer the greatest possible returns. The
practice of pasturing woodlands yields little return, as 6 to 10 acres is
required to support an animal unit on the strongly acid nonfertile soils.
Bluegrass is not adapted to the acid soils most extensively used for forest.
Considerable damage to the young trees and prevention of the growth
of most scedlings are caused by livestock.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the parent material deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point depend on (1)
the physical and mineralogical composition of the parent material; (2)
the climate under which the soil material has accumulated and has ex-
isted since accumulation; (3) the plant and animal life in and on the soil;
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(4) the relief, or lay of the lund; 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 temperature, rainfall, and hu-
midity but also on the physical characteristics 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.

Johnson County lies in the region of Gray-Brown Podzolic 1 soils of
the east-central part of the United States. Most of the soils have de-
veloped under a heavy forest cover of deciduous trees, with sufficient
rninfall to wet the soil to an indefinite depth, so that a moist condition,
except in short periods, is maintained throughout the soil. The climatic
and biological conditions permit only a relatively thin surface accumu-
lation of organic litter and a few inches of dark-colored soil in the upper
part of the profile. The surface layer of organic matter is thinner than
in the Podzol region to the north but thicker than in the Red and Yellow
Podzolic region to the south. All except some of the poorly drained
soils are light-colored and relatively low in organic content and vary
from medium to strongly acid in the solum.

There are four different geologic formations or sources of material
from which the parent material is derived in this county—(1) Late Wis-
consin glacial drift; (2) Early Wisconsin glacial drift; (3) Illinoian gla-
cial drift; and (4) Borden or Knobstone (Lower Mississippian) sand-
stone, siltstone, and shale.

The soils developed from, or on, drift material of the Late Wisconsin
glaciation occupy all the county except the southwestern, the extreme
west-central, and extreme southern parts. The parent materials of the
greater part of the soils are unconsolidated deposits of mixed silt, clay,
sand, gravel, and rock fragments left by the retreating ice sheet. These
materials are composed largely of the local underlying bedrock forma-
tions over which the glacier advanced, and in this county a large quan-
tity of limestone is included in the drift. A part of the drift, however,
includes quartz, granite, schist, gneiss, and other igneous and meta-
morphic rocks. These dp not outcrop in Indiana, and were transported
by the glacier from the northern part of the United States and from
Canada. The mineralogical and chemical composition of the drift va-
riecs somewhat, depending upon the proportion of each constituent.

Thus the soils developed on this heterogeneous mixture under a given
drainage condition vary somewhat. As the glacier moved forward, 1t
ground up the bedrock formations over which it moved, mixing the ma-
terial and either pushing it along in front of it or carrying it within or on
top of the ice. The ice sheet rounded off the hills and filled in the val-
leys. 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. When the retreat of the ice shect
was rather uniform the material was deposited as ground moraines or
gently undulating plains, which characterize the majority of the area of
Late Wisconsin glacial drift in this county. Assorted gravel and sand,
usually showing cross hedding, was deposited by the interglacial streams
and in crevasses on the sides of the glacier.

The rather wide streams that flowed from the melting glacier earricd
gravel, sand, silt, and clay, and rolled large boulders along where the
current was torrential. The coarser gravel was deposited nearer the ice

10 BALbwIN, M THR ORAY-RROWN PODZOLIC BOILS OF THE EASTERN UNITED STATES Internatl Cong. Sail Sei Proc
and Papers 4 276-282 1928,
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front, and the finer materials were carried progressively farther down-
stream. In some instances large houlders were floated down incased in
ice, as icebergs. The distance or length of the glacial streams became
longer, as the ice sheet retreated, and sand, silt, and clay were deposited
on the gravel and coarser material. This material, deposited by the
streams that flowed from the glacier front, comprises the glaciofluvial
outwash plains and terraces of Wisconsin Age, which occur as valley
terraces along the valley of the White River in the northwestern part of
the county, and as outwash plains and terraces along the Blue River
and Sugar Creek in the eastern and southeastern parts and to a lesser
extent along the valleys of the smaller streams and old glacial drainage-
ways.

The soils developed on drift material of the Early Wisconsin glacia-
tion occur in the southwestern part of the county, usually between areas
of Late Wisconsin and Illinoian glacial drift. Their composition and
mode of deposition are similar to those of the Late Wisconsin glaciation
but because of the greater age and longer exposure to the forces of
weathering, lime carbonates are leached to an average depth of about
45 inches.

Soils developed on drift m~terial of the Illinoian glaciation occur in
the extreme southwestern part of the county. Their composition and
mode of deposition are similar to those of the Early Wisconsin and Latc
Wisconsin glaciation, but because of the much greater age and longer
exposure to the forces of weathering, lime carbonates are leached to a
depth of 120 inches of more.

The bedrock formations of Borden or Knobstone sandstone, siltstone,
and shale belong to the Lower Mississippian geologic age. They are
the surface formations in a small area in the extreme southern part of
the county west of Peoga and outcrop along the slopes in the adjacent
regions of Illinoian glacial drift.

Wind-deposited sands and silt occur on the east side of the White
River. This material was probably blown from the glaciofluvial ter-
races and the uplands before vegetation had become established.

Calcareous alluvium lies adjacent to the White and Blue Rivers, Sugar
Creek, and the tributary streams in regions of Early Wisconsin and Late
Wisconsin drift. Strongly acid alluvium occurs adjacent to the small
streams and drainageways in the regions of Illinoian drift and Borden
sandstone, siltstone, and shale.

The soils of Johnson County are classified and discussed on the basis
of their characteristics in three groups—(1) zonal soils; (2) intragonal
soils, and (3) azonal soils. !

The zonal soil group, which includes soils having well-developed char-
acteristics that reflect the active factors of soil genesis, climate, and vege-
tation, is represented in this county by Gray-Brown Podzolic soils.

The Gray-Brown Podzolic soils may be subdivided into three groups—
(1) those having an ABC profile, (2) those having an ABYC profile, and
(3) those having an AB(X)YC profile. 12

The first subgroup has a light grayish-brown or brown eluviated A
horizon; brown, yellowish-brown, or brownish-yellow illuviated B hori-
zon; and a C horizon composed of physically weathered rock materials
that nre partly weathered chemically.

11 See footnote 8, p 23
12 8ee footnote 9, p 23,
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The second subgroup has A and B horizons similar to those of the
first subgroup, with a thicker B horizon (designated ‘Y’ in the Indiana
system of horizon designation) consisting of strongly physically and
chemically weathered parent material. The C horizon underlying the
Y is similar to that in the normal ABC profile.

The third subgroup has normal A and B horizons, a suggestion of a
claypan development (designated “X’’ in the Indiana system of horizon
designation), and a normal C horizon. This group represents a transi-
tion from the Gray-Brown Podzolic soils to the Planosols.

The intrazonal soil group, consisting of soils having more or less well-
developed soil characteristics that reflect the dominating influence of
some local factor of relief, parent material, or age over the normal effect
of climate and vegetation, includes the Planosols, Semi-Planosols, Wic-
senboden and Bog soils.

The Planosols have an ABXYC profile. They have more or less nor-
mal A and B horizons, except in the more poorly drained members of
the group. Immediately below the B horizon (if present) is a thin
light-gray silty horizon varying from a fraction of an inch to a few inches
thick, streaks or tongues of which extend downward into the X horizon,
or siltpan, immediately beneath. The X horizon, always more or less
mottled, has somewhat ill-defined to good columnar structure. The
underlying Y horizon, similar to the X horizon, is underlain by the C
horizon, which consists of slightly weathered parent material. The X
horizon apparently develops best on flat relief where soil-forming pro-
cesses have been active over a long period of time. An oscillating
ground-water table probably contributes also to its formation. Where
geologic erosion is encroaching on the old peneplain, lowering the water
table and developing a mature relief, there is often a progressive transi-
tion from the ABXYC to the ABYC and ABC profiles. Here there is a
tendency for the X horizon to be gradually lowered by soil-forming pro-
cesses, to conform to the slope, and eventually to disappear.

The Semi-Planosols have AB(X)YC, ABYC, or ABC profiles. In
the AB(X)YC profile the X (siltpan) horizon is weakly developed and
there may be only a slight heaviness in the B horizon.

The Wiesenboden are dark-colored soils of normally poorly drained
depressions, classified in the Indiana system of horizon designation as
having an HMU profile. The H horizon is very dark brownish-gray to
nearly black and high in humus content. It is underlain by the M ho-
rizon, which is characterized by o gray to light-gray color in the moie
poorly drained members of the group represented by the true Wiesen-
boden, and a mottled gray, yellow, and rust-brown color, the gray pre-
dominating in the less poorly drained members represented by the tim-
hered Wiesenboden. The U horizon represents the relatively unmodi-
fied underlying mineral material. There is probably a progressive trans-
ition from the HMU profile to the AB(X)YC, as drainage and relief
change. TFew HMU profiles oceur in areas of Illinoian glacial drift, an
appreciable number oceur in the Early Wisconsin glacial drift regions,
and they are extensive in arcas of Late Wisconsin glacial drift.

Bog soils (DDD profile), developed in depressional areas where water
stunds continually at or slightly above the surface, consist of a body of
plant remains, including sphagnum and other mosses, reeds, grasses,
and a smaller proportion of wood.

Azonal soils, those not having well-developed soil characteristies, in-
clude the Lithosols and Alluvial soils.
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Developed on steep slopes where runoff is rapid and geologic erosion
has been sufficiently rapid to counterbalance soil-forming processes, the
Lithosols have an AC profile and are relatively thin soils consisting large-
ly of a mixture of rock fragments with a smaller proportion of chemically
weathered materials. TEluviation is not pronounced, and there is little
evidence of illuviation.

The alluvial soils include recent deposits of materal that are, in most
cases, subject to additional water deposits; therefore, except in the higher
lying areas where there may be a slight development, soil-forming pro-
cesses 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 are given in table 12.

GRAY-BROWN PODZOLIC GROUP

The Gray-Brown Podzolic group comprises the well-drained and well
tou excessively drained soils of the uplands and terraces.

The well-drained soils include the Russell, Miami, Cincinnati, Zanes-
ville, Wellston, and Martinsville.

Russell silt loam, a zonal soil developed on Early Wisconsin glacial
drift, has the following profile deseription in wooded areas:

Ao, About 14 inch, accumulated layer of partly decayed leaves, twigs, stems
and other forest litter. Reaction, neutral to slightly acid.

A1 0to 2:nches, dark brownish-gray or dark-brown mellow grit-free silt loam,
relatively high in organic content and containing a mass of fine feeder
tree roots. Reaction, medium acid.

As. 2 to 5 inches, yellowish-brown friable medium-granular grit-free silt loam.
The firm but not hard granules can be easily crushed. - Numerous small
tree roots are present  Reaction, medium acid

A2z 5 to 9 inches, brownish-yellow or light yellowish-brown medium-granular
friable grit-free silt loam, containing many small gray silty worm casts
but less roots. The firm but not hard granules may be easily broken
dox(\i'n into minute particles when moist. Reaction, medium to strongly
acid.

Bi. 9 to 14 inches, brownish-yellow or yellowish-brown moderately friable
grit-free silty clay loam, breaking into Y4- to }4-inch subangular aggre-
gates. Small gray silty worm casts are numerous. Reaction, meslum
to strongly acid.

B, 14 to 24 inches, yellowish-brown or browmssh-yellow silty clay loam, break-
ing into }4- to l-inch subangular aggregates. A few small pebbles,
chiefly quartz, are present. Reaction, strongly acid.

By;. 24 to 36 inches, brownish-yellow moderately compact silty clay loam,
breaking into 3{- to 13{-inch subangular aggregates. A thin coating
of gray colloidal clay on many of the cleavage faces gives a slightly mottled
appearance to the material 1n place. This gray coloration disappears
when the material is crushed. Reaction, medium to strongly acid.

Bi(Y). 36 to 48 inches, brownish-yellow gritty silty clay loam, breaking into ir-
regular-shaped and variable-sized pieces. Many of the cleavage faces
have a thin coating of gray colloidal clay. Reaction, medium acid in
the upper part and slightly acid in the lower.

C. 48 inches +, gray and yellow compact calcareous glacial tll, consisting
of unassorted silt, clay, sand, and rock fragments, which represents the
parent soil material.

Miami silt loam, developed on Late Wisconsin glacial drift, differs
from Russell silt loam in that the A and B horizons contain more grit
and small pebbles, the Y horizon is absent, and the depth to the calear-
cous C horizon, or parent soil material, is only about 36 inches.
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TanLi: 12.—Soul series of Johnson Counly, Ind , arranged according (o great soil groups
drainage, profile horizons, and underlying material
ZONAL SOILS

Great soll groups ! Natural drainage Drainage Profile
and seriea conditions 2 grg:flg:s‘lg- designation 4 Underlyiog material

Giray-Brown Podzolic soils

Bellefontaine..._..___ Well to excessively v ABC | Loose permeable Early Wisconsin
drained and Late Wisconsin dnft {cal-
careous)
Cwmeinnat. .......... Welldramed............ IV | AB(X)YC | Ihinowan drift (ealcareous)
Fox.oo ... Well to excessively v ABC | Gravel of Wisconsin age, leached
drained. 3 to 5 feet (calcareoun)
Martiswille. ... _._| Welldramed.__......... Iv ABC | Stratified ailt, annd, clay, and soine
gravel (calcareous)
Mmoo .. do. ool v ABC | Late Wisconsin dnft (ealcareous)
Nmneveh.._..___.._.. Weoll to excesavely \4 ABC | Gravel of Wisconsin age, leached
dramed 3 to 4 feet (ealeareous).
..... doo. oooLl... Vv AB(Y)C Wind-deposited sand and silt
Well drained. v ABYC Enr!{ Wisconsin drift (calcareous).
..... do.. v ABC | Sandstone, siltstone, and shale or

Borden (Knohstone) formation
R [ S, IV | AB(X)YC Do

INTRAZONAL SOILS

i1 ABXYC | Ilhinotan drift (calcareous)
I AB(X)C | Late Wisconasin dnift (calcareous)
1| AB(X)YC | Early Wisconsin deift {ealeareous)

11 ABC | Late Wisconsin drift (ealcareous).
Fincastle._..._......|..... d0.n e 11 ABYC | Early Wisconsin dnift (ealeareous).
Gabson._.._.......... Moderately well drained ... HI | ABX)YC | THhinowan drift (caleareous)
Homer...____....... Imperfect. ... ._...... 1 ARC | Gravel of Wisconain age, leached
3 to 4 feet (calcareous).
Whitaker_...........|..... do. ... I ABC | Stratified silt, sand, clay, and some
gravel (ealcareous)
Wiesenboden {timbered).
Brookston_...__..... Very poorly dramned . . ... V11 HMU | Early Wisconain and Late Wiscon-
sin drift (caleareous)
Mahalaswille. .. .__.__|..... doo.ooiiiiiio VI HMU | Stratified mit, sand, and clay, with
some gravel (calcareous)
Westland...__..__.._|..... do..ooo VIIT MU | Gravel of Wisconsin age (ecal-
careous).
Wiesenboden
Abington......_.._..|..... 4 [ 1X HMU Do
Clyde. ...o......... P [ IX HMU | Early Wisconsin and Late Wis-
. conain drift {calcareous)
Bog soils
Carlisle ... _____.._..]..... doo. ... X DDD | Muck and peat
AZONAL SOILS
Lithosols
Muskingum.......... Well to excessively VI AC | Sundatone, siitstone, and shale of
drained Borden (Knobstone) formation
Alluvial soils
Eel ... ... .. Moderate to imperfect. . _ 1 DDD | Neutral to slightly alkaline allu-
vium from Wisconsin drift
Geneseg............. 1V DDD 0
Philo.....o.oo.o.o. [$14 DDD | Strongly acid mixed slluvium
from Horden sandstone, silt-
atone, and shale and Ilhnown
dnift
Pope.. v DbdD Do
Ross. . - v DDD | Neutral to shghtly alkaline allu-

vium from Wisconsin dnft

1 Grouping based on soil classification defined in Soils and Men, Yearhook of Agriculture, 1938

2 Natural drainage conditions refer to drainage conditions existing before improvements  Most arcas of soil classified
as having iunperfect, poor, and very poor dratnage conditions have been artificially drained sufficiently to permit cultivation

3 Bascd on data from The Story of Indiana Boils, 8pec Cir. No I, by T M Bushnell, associate in agronomy, Depart-
ment of Agronomy, Purdue University Agricultural Experiment Station. Group 1 includes nearly level poorly dramed
soils without organic accumulation and with eluviated and illuviated horizons; ﬁroup I1. nearly level to gently undulating
mmperfectly drained soils, with motthing 1n the lower A honizon, group 111, nearly level to gently sloping moderately well-
drained soils, with mottling in the Bj or Bz honizons, group IV, undulating to steegly sloping well-drained soils, group V,
level to rolling well to excessively drained soils, characterized by loose porous substratum of gravel or sand; group VI,
aloping to steep well to excesaively drained soils in which geologic erosion has prevented soll development; groups VIII
and IX, very poorly drained depressional soils with an accumulation of organic matter i the surface horizon; and group
X, \'erylroorly drained organte soils, representing an accumulation of peat and muck

4 Based on Indiana system of horizon designation; the X hortson includes the siltpan or claypan and 18 o part of the B
horizon, the Y horizon includes the lower B horizon that 19 silty 1n character, the H horizon designates the humus or organic-
bearing horizons 1n the VIII and IX drainage profiles and the organic horizons in the X profile, the M horizon 1a the mods-
fied mineral subsoil below the H honzon, the ﬁ horison 18 the dified geol d ts below the M horizon and the
D horizons refer to various depositional layers in alluvium.
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Cincinnati silt loam, developed on Illinoian glacial drift, differs from
Russell silt loam in color and number of horizons and the depth and de-
gree of leaching of bases. The A and B horizons are strongly acid and
silty. A weakly developed siltpan, or X horizon, is present at a depth
of about 36 inches in some areas. The Y horizon, representing the ma-
terial between the main B and C horizons, is brownish-yellow silty ma-
terial in the upper part and mottled gray and yellow in the lower. The
calcareous C horizon, or parent soil material, lies at a depth of 120 to
150 inches.

Zanesville silt loam, occurring on the broader or rounded ridge tops, is
developed on Borden sandstone, siltstone, and shale. The A and upper
B horizons are similar to those of Cincinnati silt loam, but a siltpan, or
X horizon, is developed at a depth of 30 to 36 inches and underlain by
the silty Y, or lower B horizon. Bedrock of sandstone, siltstone, and
shale occurs at a depth of 5 or 6 feet.

Wellston silt loam, developed on Borden sandstone, siltstone, and
shale on narrow ridge tops, has a light yellowish-brown friable silt loam
A horizon underlain by a well-oxidized yellowish-brown B horizon. Bed-
rock of sandstone, siltstone, and shale lies at a depth of about 30 inches.

Developed on glaciofluvial outwash plains and terraces consisting of
calcareous stratified silt and sand, with small quantities of clay and
gravel of Wisconsin age, the Martinsville soils have light yellowish-
brown A horizons and yellowish-brown or weak reddish-brown B ho-
rizons and are leached of free caleium carbonates to a depth of about
40 inches.

The well to excessively drained soils of the Gray-Brown Podzolic
group are the Fox, Nineveh, Bellefontaine, and Princeton.

The Fox soils are developed on glaciofluvial outwash plains and ter-
races of Wisconsin age. The following profile description of Fox loam,
taken in a cultivated field, is representative.

A 0 to 7 inches, light yellowish-brown friable medium-granular loam, rela-
tively low in organic content. The firm but not hard granules may be
eagily pulverized when moist. This horizon represents the plow soil.
Reaction, medium acid.

As. 7 to 11 inches, light yellowish-brown friable coarse-granular heavy loam,
containing a few small light-gray to gray silty worm casts. Reaction,
medium acid.

B;. 11 to 16 inches, yellowish-brown gritty clay loam, breaking into li- to
14-inch subangular aggregates. It is moderately sticky when wet and
hard when drﬁ. Numerous particles of small rounded glacial gravel
are present. Reaction, medium acid.

B,. 16 to 32 inches, yellowish-brown or weak reddish-brown waxy and gravelly
clay loam, breaking into angular pieces, sticky when wet, plastic when
moist, and hard when dry. It contains numerous small rounded glacial
gravel and an occasional large boulder. Reaction, medium acid.

B;. 32 to 36 inches, dark-brown to dark yellowish-brown waxy and gravelly
clay loam, breaking into irregular pieces. There is an abrupt change
from the above horizon to this material and from this to the underlying
material. Tongues or lenses of this horizon extend into the underlying
material. Reaction, neutral.

C. 36 inches +, gray and yellow loose stratified calcarcous gravel and sand.

Nineveh loam is similar to Fox loam in profile characteristics, with the
exception of a relatively high organic content in the surface 10 inches
and the neutral or only slightly acid A and B horizons.

Bellefontaine loam occupies morainic and kame areas in the Wis-
consin glacial drift regions. Its profile is similar to that of the Fox soils
but less uniform in horizon development, and the loose gravel and sand
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of the C layer is usually cross-bedded rather than horizontally bedded.
The profile associated with Early Wisconsin glacial drift is somewhat
more acid than that associated with Late Wisconsin glacial drift.

Princcton fine sandy loam, developed on wind-deposited sands, occurs
principally along the bluffs of the valley of the White River. Profile
development has produced ABYC horizons. The clay accumulation in
the B horizon is variable and 1s underlain by rather loose fine sand, rep-
resenting the Y horizon. The C horizon of gray and yellow calearcous
fine =and to sand lies at an average depth of about 60 inches.

PLANOSOLS

The Planosol group includes imperfectly drained and poorly drained
sols.

Avonburg silt loam, the imperfectly drained Planosol in this county,
oceurs on nearly level interstream areas in the Illinoian glacial drift re-
gion. Following is a profile description typical of this soil under o forest
vegetation:

Ao About }4-inch accumulated layer of partly decayed leaves, twigs, stems,
and other forest Litter

Ay 0 to 2 1inches, dark-gray or dark brownish-gray friable silt lo:un, relatively
high in organic content and composed of soft, fine to medium granules.
Reaction, strongly acid.

Ax 2 to 7 nches, hight brownish-gray to brownish-gray grit-free friable medi-
um-granular silt loam, containing numerous crayfish casts and old root
channels of gray silty material that extend into the lower horizon. Re-
action, strongly acid

7 to 10 inches, hght brownish-gray to brownish-gray grit-free coarse-granu-
lar heavy silt loam to silty clay loam, with an occasional faint light-
yellow mottling. Reaction, strongly acid.

B.. 10 to 16 inches, mottled gray, yellow, and rust-brown grt-fice silty clay
loam breaking into 14- to l4-inch subangular aggregates. Reaction,
strongly acid.

B;. 16 to 30 inches, mottled gray, yellow, and rust-brown grit-fice silty clay
loam breaking into }4- to 114-inch subangular aggregates. The ma-
terial is slightly compact in place, but when moist may be easily broken
down into coarse granules. Reaction, strongly acid.

B, (X)). 30 to 32 inches, Light-gray, with light-yellow mottlings, friable silt loam
to silty clay loam, which represents the caps of the vertical columns of
the horizon below. Reaction, strongly acid.

B23(X4). 32 to 50 inches, mottled gray, yellow, and rust-brown heavy compact
silty clay loam, which breaks into vertical columns having a horizontal
dimension of 114 to 3 inches and a vertical dimension of 8 to 8 inches or
more  There is usually a thin coating of gray colloidal clay on the cleav-
age faces. Reaction, strongly acid.

B;(Y). 50 to 120 inches, mottled gray, yellow, and rust-brown somewhat friable
silty clay loam, breaking into subangular irregular-sized pieces that are
easily broken down into coarse granules. Small quantities of grit, sand,
and rock fragments are present tn the upper part and increase with
depth  Reaction, strongr' acid in the upper part and slightly acid in
the lower.

C. 120 inches -+, gray and yellow compact caleareous glacial till, composed
of unassorted silt, clay, sand, and rock fragments.  This represents the
parent soi1l material.

With the exception of the texture of the surface horizon, variations from
the above profile description occur in texture and thickness of the vari-
ous horizons and in depth to caleareous till.
The poorly drained Planosols are the Delmar and Bethel silt loams.
Delmar silt loam occurs on nearly level relief and is developed on Early
Wisconsin glacial till.  The following profile description is representa-
tive of this soil under & forest cover:

-
-
w“
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Ao Y- to Y4-inch accumulated layer of partly decomposed forest litter.
A, O to 3inches, dark brownish-gray grit-frec finc-granular silt loam, with a
relatively high organic content. Reaction, neutral or slightly acid.

Az, 8 to 10 inches, light-gray to gray grit-free friable silt loam, with a few rust-

brown or light-yellow mottlings or streaks and numerous rust-brown
small rounded iron concretions., Reaction, medium acid.

Bi. 10 to 16 inches, light-gray to gray silty clay loam, with numerous rust-
brown spots or blotches and small rounded iron concretions. The ma-
ter{;ﬂ breaks into {-inch subangular aggregates. Reaction, strongly
acid.

B, 16 to 32 inches, mottled gray, yellow, and rust-brown silty clay loam,
breaking into - to 2-inch subangular aggregates. The upper part of
this horizon is grit-free, but the lower part is somewhat gritty and con-
tains a few small pebbles. Reaction, strongly acid.

Bs(Y). 32 to 45 inches, mottled gray, yellow, and rust-brown gritty silty clay
loam, containing numerous small pebbles and an occasional boulder.
It breaks into subangular irregular-sized pieces and is more friable than
the above horizon. Reaction, medium acid.

C. 45 inches +, gray and yellow compact caleareous glacial till, composed of
unassorted silt, clay, sand, and rock fragments, representing the parent
soil material.

Bethel silt loam, developed on glacial drift of Late Wisconsin age,
differs from Delmar silt loam in having a gritty B horizon in the absence
of a Y horizon and in the occurrence of calcareous till at a depth of 28 to
36 inches.

SEMI-PLANOSOLS

The semi-Planosol group includes moderately well-drained and im-
perfectly drained soils of the county.

Gibson silt loam, the moderately well-drained semi-Planosol occurring
on nearly level to undulating relief, is developed on Illinoian glacial
drift. The A horizons are similar to those of Cincinnati silt loam, ex-
cept that the color of the lower A horizon is usually light brownish yel-
low. The light brownish yellow to pale yellow silt loam to silty clay
loam B; horizon becomes mottled gray, yellow, and rust brown in the
extreme lower part or in the By horizon. The X horizon, usually only
6 to 12 inches thick and generally occurring at a depth of about 30 inches,
is similar in texture and structure to the horizon of Avonburg silt loam.
The more friable Y horizon contains some grit and pebbles and is under-
lain by calcareous glacial till, representing the C horizon, at a depth of
120 to 150 inches.

The imperfectly drained soils of the semi-Planosol group are the Fin-
castle, Crosby, Homer, and Whitaker.

The Fincastle soil, developed on glacial drift of the Early Wisconsin
age, has an ABYC horizon and has been leached of free-lime carbonates
to a depth of about 45 to 48 inches. The A and upper B horizons are
smooth and free of coarse-textured material. The B horizon with a
slight siltpan development is somewhat compact and impervious to
moisture movement. The Y, or lower B horizon is friable gritty ma-
terial, and the C horizon consists of unassorted calcareous till composed
of silt, clay, sand, and rock fragments.

Crosby silt loam, having a nearly level to undulating relief, is devel-
oped on Late Wisconsin glacial drift. It has an ABC profile, and has
been leached of free-lime carbonates to a depth of about 36 inches. The
A and B horizons are not so silty or so acid as those of Fincastle silt
loam, the Y, or lower B horizon is absent and the calcareous C horizon
consists of unassorted calcarcous till composed of silt, clay. sand, and
rock fragments.



88 SOIL SURVEY SERIES 1938, No. 13

Homer siit loam, occurring on glaciofluvial outwash plains and ter-
races, is developed on stratified gravel and sand of the Wisconsin glacial
period, and free-lime carbonates occur at a depth of 36 to 45 inches.
Except for a larger content of grit and pebbles and the usually waxy and
gravelly clay loam B, horizon, the A and B horizons are similar to those
of Crosby silt loam. The lower B, or By horizon is variable in thickness
—averaging about 5 inches—and slightly darker colored than the upper
B horizon. The C horizon consists of caleareous stratificd gravel and
sand, which usually shows horizontal stratification.

The Whitaker soils have developed on stratified silt and sand, with
small quantities of clay and gravel, of the Wisconsin glacial period, and
have been leached of free-lime carbonates to a depth of 40 to 50 inches.
The profile is similar to that of the Fincastle soil, except that the A and
B horizons contain more grit and pebbles and the C horizon consists of
calcareous stratified silt and sand with small quantities of clay and
gravel.

WIESENBODEN GROUP

The Wiesenboden group includes soils now timbered and those having
a grass vegetation.

The timbered Wiesenboden group includes the Brookston, Mahalas-
ville, and Westland silty clay loams.

Brookston silty clay loam occupies slight depressions and broad flats
in the regions of Early Wisconsin and Late Wisconsin drift. Following
is a description of a typical profile of this type in wooded areas:

1(H,) Y- to }4-inch accumulated layer of leaves, twigs, and other forest litter.

2(H,). 0 to Y4 inch, very dark-gray fine-granular silt ioam, containing a very
high proportion of organic matter and numerous small feeder tree roots.
Reaction, neutral.

3(H3). 13 to 5 inches, dark-gray or very dark brownish-gray conrse-granular silty
clay loam, relatively high in organic content and containing numerous
fine tree roots. Renction, neutral

4(l14) 5 to 14 inches, dark brownish-gray heavy slty clay loam or clay loam,
breaking into Y4- to 34-inch angular pieces.” Numerous small pebhle~
and an occasional boulder are present. Reaction, neutral.

5(M,). 14 to 21 inches, mottled gray, yellow, and rust-brown plastic silty clay
to sandy clay, breaking into }4- to 214-inch angular pieces and contain-
ing much grit, numerous pebbles, and an occasional boulder. The ma-
terial is sticky when moist and hard when dry Reaction, neutral.

G(M2). 21 to 60 inches, intensively mottled gray and yellow plastie silty clay to
sandy clay, breaking into 1- to 6-inch irregular-angular pieces and con-
taining numerous pebbles and rock fragments. The mottling often
occurs in pockets or as blotches, and there 1s an oceasional pocket of
lighter textured material. Reaction, neutral.

7(U). 60 inches +, gray and yellow compact calcareous glacial till composed of
unassorted silt, clay, sand, and rock fragments.

Mahalasville silty clay loam, occurring usually in slight depressions
or rather broad flats on glaciofluvial outwash plains and terraces, is de-
veloped on stratified silt and sand, with some clay and gravel. The
profile characteristics are similar to those of Brookston silty clay loam,
except that rock fragments and larger stones are absent in the subsoil
and that it is underlain by stratified silt and sand with some calcarcous
clay and gravel at a depth of 40 to 60 inches.

Westland silty clay loam, occurring on glaciofluvial outwash plains
and terraces usually in association with the Fox and Homer soils, is de-
veloped on caleareous stratified gravel and sand. The subsoil, or M
horizons, is usually waxy and gravelly clay loam containing more grit,
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rounded pebbles, and gravel than that of Mahalasville silty clay loam.
The U horizon, or underlying material, is calcareous stratified gravel and
sand that usually shows horizontal bedding.

The true Wiesenboden group includes the Abington and Clyde silty
clay loams.

Abington silty clay loam occupies the deeper depressional arcas of the
glaciofluvial outwash plains and terraces. The H horizons are higher
in organic content and thicker than those in the Mahalasville and West-
land soils. The upper M, or glei, horizon is gray waxy and gravelly ma-
terial and the lower M horizon is usually highly mottled. The U ho-
rizon, or underlying material, occurring at a depth of 45 to 70 inches,
consists of loose caleareous stratified gravel and sand, with some silt and
clay.

Clyde silty clay loam occupies the depressional areas in the region of
Wisconsin glaciation. 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.

BOG SOILS

Carlisle silty muck, representing the Bog soils in this county, covers
the deepest depressional areas, principally in the regions of Late Wis-
consin glaciation. It consists of an accumulation of plant remains, in-
cluding sphagnum and other mosses, reeds, sedges, and some wood, and
the surface 6 to 10 inches contains considerable silty mineral material.

LITHOSOLS

The Lithosols are represented by Muskingum stony silt loam, which
occurs on hilly and steep relief on sandstone, siltstone, and shale of the
Borden formation. Runoff is so rapid that the soil lacks moisture for
normal vegetation and soil formation. The light yellowish-brown to
yellowish-gray silty A horizon grades into the C horizon of sandstone,
siltstone, and shale at depths of 12 to 25 inches, with very little or no B
horizon development. Numerous rock fragments are on the surface and
throughout the profile.

ALLUVIAL SOILS

The Alluvial soils are divided into two groups, (1) neutral to shightly
alkaline alluvium and (2) strongly acid alluvium.

Soils occurring on neutral to slightly alkaline alluvium washed from
areas of Early Wisconsin and Late Wisconsin glacial drift and from gla-
ciofluvial outwash plains and terraces are the Genesee, Ross, and Eel.
The Genesee and Ross soils are well drained and Eel soils moderately
well drained to imperfectly drained.

Pope and Philo silt loams occur on strongly acid alluvium washed from
regions of Illinoian glacial drift and Borden sandstone, siltstone, and
shale. The former is well drained and the latter moderately well drained.

The soils of Johnson County may be grouped into catenas. This term
was first used by Milne. * The catena is composed of soil series de-
veloped on similar parent material under similar climatic conditions,

13 MILVE, 1 PROVISIONAL SOIL MAP OF EAST APRICA 34 pp ,illus  London, 1936
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but having differences in profile characteristics corresponding to differ-
ences in natural drainage conditions. For example, members of the
Miami, Crosby, Bethel, Brookston, and Clyde series comprise a catena
of soils developed on calcareous till of the Late Wisconsin glaciation.
Differences in the profile characteristic of these soils are due very largely
to differences in drainage conditions and relief and their attendant
effects. The concept of the catena is very useful and convenient for field
identification and mapping of soils and for considering their geographic
and geologic relations.

MANAGEMENT OF THE SOILS

By A. T. WIANCKO, Department of Agronomy, Purdue University Agricultural Experiment Station

The farmer should know his soil and have a sound basis for every step
in its treatment. Building up the productivity of a soil to a high level,
in a profitable way, and then keeping it up is an achievement toward
which the successful farmer strives. As in any other enterprise, cvery
process must be understood and regulated in order to be uniformly suc-
cessful, and a knowledge of the soil is highly important. Different soils
present different problems as to treatment, and these must be studied
and understood in order that crops may be produced in the most satis-
factory and profitable way.

The purpose of the following discussion is to call attention to the de-
ficiencies of the scveral soils of the county and to outline in a gencral way
the treatments most needed and most likely to yield satisfactory re-
sults. No system of soil management can be satisfactory unless it pro-
duces profitable returns. Some soil treatments and methods of manage-
ment may be profitable for a time but ruinous in the end. One-sided or
unbalanced soil treatments have been altogether too common in the his-
tory of farming in the United States. A proper system of treatment, is
necessary in making a soil profitably productive.

Table 13 shows the approximate total content of nitrogen, phosphorus,
and potassium in the principal types of soil in Johnson County, expressed
in pounds of clements in 2,000,000 pounds an acre of 6- to 7-inch plowed
surface soil and the relative quantities of available phosphorus and
potassium.

The total contents of nitrogen, phosphorus, and potassium for the vi-
rious soils, as given in table 13, do not necessarily represent the results
obtained from samples taken within the county. A number of the totals
represent an average for the soil type in the State.

The total content of nitrogen in a soil is generally indicative of the
nced for nitrogen. It generally indicates also the need for organic mat-
ter 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 clement is concerned, unless the supply is replenished by
the growing and turning under of legumes, or by the use of nitrogenous
fertilizer.

The quantity of phosphorus in most soils is usually about the same as
that shown by a determination with strong acid. TFor this reason, a
separate determination of total phosphorus has been omitted. The sup-
ply of total phosphorus is low in most Indiana soils and phosphatic fer-
tilizers are generally needed.
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TABLE 13.—Approzimale quantaties of nitrogen, phosphorus, and polassium in
certain soils of Johnson County, Ind.

[Elements in pounds per acre of surface soil, 8 to 7 inches deep]

Total Total Total Available Available
Soil mtrogen | phosphorus!| potasstum |phosphorus?| potassium 2
Pounda Pounds Pounds

Abington silty clay loam 4,800 1,400 28,000 H H
Avonburg silt loam_ .. 2,400 550 25,000 VL L
Bellefontaine loam... 2,200 810 37,000 L M
Bethel ailt loam...... 2,400 440 20,000 VL L
Brookston silty clay loam. .. 4,200 1,000 32,000 M M
Cincinnati slt loam...___. e 2,200 450 31,000 VL M
Clyde ailty clay loam. .. - 4,800 1,310 31,000 H H
Crosby ailt loam_.___._... . 2,600 810 28,000 L L
Delmar alt loam . 2,200 520 28,000 VL L
Eelailt loam___.... 3,000 940 27,000 M M
Eel silty clay loam. . 3,400 1,270 32,000 H
Fincastlo s1lt loam. . R 2,200 29,000 VL M

ox loam._......_ 1,600 520 24,000 M
Fox mlt loam.. 2,800 740 26,000 L H
Genesee fine sa 1,600 720 21,000 M
Genesee loam. 2,200 810 28,000 M M
Geneace silt loa; 3,000 1,020 25,000 M
Gibson ailt loam._ 2,000 520 28,000 YL M
Homeralt loam...__._____. 2,200 810 28,000 M
Mahalasville silty clay loam .. 4,600 1,220 29,000 H H
Martmswville loam. . _._...__ 2,400 0 27,000 L M
Martinswille ailt loam. . ... 2,400 700 26,000 M M
Miusm loam._ ... 2,000 520 28,000 M
Miami ml¢ loam. 2,400 520 31,000 VL M
Nineveh loam. .. 2,400 1,220 25,000
Philo silt loam. ... 2,400 30,000 VL M
Popesltloam...._ ... 2,400 620 20,000 YL M
Princeton fine sandy loam. 1,800 440 24,000 M
Ross silty clay loam 4,000 1,440 31,000 H H
Russell ailt loam. .. 2,400 (i} 31,000 M
Westland silty cla; 4,400 1,050 29,000 M M
Whitaker loam__ .. 2,200 440 25,000 VL M
Wintaker silt loam__.... .. 2,400 610 26,000 M
Zanesvilleslt loam ... .. ._______... 2,200 500 30,000 VL M

1 Soluble 1n stroni hydrochloric acid (specific gravity 1.115).
2 VL=very low, L=low, M =medum, and H=high.

The total quantity of potassium in the soil can seldom be taken as
indicative of whether or not it needs potash fertilizer. Some Indiana
soils that have more than 30,000 pounds of total potassium an acre in
the 6-inch surface layer fail to produce corn satisfactorily without pot-
ash fertilization because so little of the potassium they contain is in an
available form. Sandy soils and muck soils are morc often in need of
potash fertilization than clay and loam soils. Poorly drained soils and
soils with impervious subsoils usually need potash fertilization more than
well-aerated deep soils.

The available phosphorus and potassium determinations have been
made by means of the so-called quick tests and are expressed in terms
indicating relative quantities, as very low, low, medium, high, and very
high. In interpreting these terms it may usually be assumed that soils
testing low or very low will respond to fertilization with the element
concerned. If the soil tests medium there may be doubt as to whether
or not fertilization would pay. A soil testing high or very high would
seem to be in no immediate need of application of the plant food element
concerned. Since the quick test is easily made, it is recommended that
the soil or soils of each field of the farm be tested every few years be-
cause the available supply of any particular element may change, owing
to the cropping system, the quantities of crops removed, manure re-
turned, and fertilizer added. Plant tissue tests at critical periods in the



92 SOIL SURVEY SERIES 1938, No. 18

development of the crop will show its nutrient status and which elements
are lowest in supply and most in need of replenishing. It should be em-
phasized, however, that the results or values obtained by quick tests
vary greatly from year to year, depending on soil management and
seasonal conditions.

In considering what has been said in the preceding pages about the
total and available supplies of plant nutrients in the soils, it should be
recognized that there are many other factors that affect the crop-pro-
ducing powers of soils. These chemical data, therefore, are not intended
to be the sole guide in determining the needs of the soil.  The depth and
physical character of each of the horizons of the soil profile and the pre-
vious treatment and mangement of the soil are factors of great import-
ance to 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 available plant nutrients with which the roots may come in
contact. If the crop ean 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 hetter types of soils and those containing
large quantities of plant nutrients will endure exhaustive cropping much
longer than the soils of low nutrient content.

The nitrogen, phosphorus, and potassium contents of a soil are by no
means the only chemical indications of high or low fertility. One of the
most important factors in soil fertility is the degree of acidity. Soils
that are very acid will not produce well, even though there is no lack of
plant nutrients, because solubilitics of the various nutrients change and
the nutritional balance is upset. TFor example, although nitrogen, phos-
phorus, and potassium are of some value when added to acid soils, they
will not procduce their full effect until after such soils are limed.

Table 14 shows the percentage of nitrogen and the acidity of the prin-
cipal soils of Jolinson County and the estimated lime recuirement.

The acidity is expressed as pH, or approximate hydrogen-ion concen-
tration.  For example, pH 6.6 to 7.3 is neutral, and a soil with a pH
value in this range contains just enough lime to neutralize the acidity.
Soils testing between pH 6.6 and 6.1 are called slightly acid; between 6.0
and 5.6, medium acid; between 5.5 and 5.1, strongly acid; and below
5.0, very strongly acid. As a rule, the lower the pH value the more the
soil necds lime.  Samples were taken from the surface soil (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 also of the lower layers of
the soil.  Given two soils of the same acidity in the surface horizon, the
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 nced lime. Those soils having a greater clay content will need o
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 sweet-
clover, alfalfa, and red clover need lime more than do other crops. As it
is advisable to grow these better soil-improving legumes in the crop ro-
tation, soils that are acid should be limed.

In interpreting the soil survey map and soil analyses, it should be
horne in mind that a well-farmed and well-fertilized soil that is naturally
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low in fertility may produce larger crops than a poorly farmed soil nat-
urally higher in fertility.

For convenience in discussing the management of the several soils of
this county, they are arranged in groups according to certain important
characteristics, which indicate that in some respects similar treatment is
required. The intensity of the treatments, however, varies considerably
in the different soil types. Tor example, several of the light-colored silt
loams of the uplands and terraces, which have practically the same re-
quirements for their improvement, may be conveniently discussed as a
group, thus avoiding the repetition that would be necessary if each were
discussed separately. It should be remembered, however, that relief,
acidity, reaction, character of the subsoil and substrata, and other char-
acteristics of a soil type within the group may be and frequently are suffi-
ciently different to require various recommendations and treatment.
This includes quantity of limestone required, quantity and analysis of
commercial fertilizers needed, and the feasibility of attempting to grow
certain crops. The reader should study the group that includes the soils
in which he is particularly interested.

About 35.1 percent of the soils is on uplands and terraces having un-
dulating to steep relief, and about 2 percent of this area is nonarable;
54.3 percent, occurring on flat or depressed to gently undulating relief,
is naturally imperfectly or poorly drained, and slightly less than a half
of this is dark-colored; and 10.6 percent is alluvial or first-bottom soils.
There are only 384 acres of sandy soil in the entire county.

IMPERFECTLY AND POORLY DRAINED LIGHT-COLORED SOILS
OF THE UPLANDS AND TERRACES

The group of imperfectly and poorly drained light-colored soils of the
uplands and terraces includes Croshy, Bethel, Fincastle, Delmar, Avon-
burg, Homer, and Whitaker silt loams nnd Whitaker loam. These soils
occupy 58,560 acres, or 28.4 percent of the total area of the county, Cros-
by silt loam occupying 26.1 percent.

These soils, although some of them differ considerably because of dif-
ferences in parent material and depth of leaching, have important charac-
teristics in common, in respect to which their management problems are
similar. All are more or less in need of artificial drainage, although the
Bethel and Delmar are naturally more poorly drained. All are low in
total content of organic matter. nitrogen. and phosphorus; most of them
are low to very low in available phosphorus and low to medium in avail-
able potassium; and all are more or less in need of liming. The quantity
of lime required, the quantity and analysis of fertilizers needed, as well
as crop adaptation, however, varics considerably with the different soil
types.

DRAINAGE

All the imperfectly and poorly drained light-colored soils of the up-
lands and terraces were developed under conditions of imperfect to poor
drainage. Their flat to gently undulating topography, together with
rather heavy subsoil, makes them naturally wet and more or less serious-
ly in need of artificial drainage. Surface drainage by means of dead
furrows and open ditches is more or less practical but wasteful of fertility
in surface runoff. Tile underdrainage is much more desirable, and where
not already provided should have early attention in any permanent soil
improvement program. Without tile drainage, these soils cannot be

038564—48—7
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TaBLE 14.—Percenlage of nitrogen and acidily in certain soils of Johnson County, Ind

&\verl;nge I ndilca&ed ground
t
Soil Depth Nitrogen pH ﬁgutnrlo re::x'?:etg\l:;t
maternal per ncre
Inches Percent Inches Tons
618 ‘h 73
fay loam. ... .oo.o.o - 72 0 0
Ahington silty clay loam o o e
0- 6 .lg 5.2
’ 150 P 8-18 0 490 120 3-8
Avonburg ailt loam 193 o i 5
cil Bl
...................... -1 63 38 ~
Bellefontaine loam e o i 1-2
618 00 58
------------------------ 1 58 32 _
Bethel silt loam s o 58 1-2
il %1
lay loam ... ..........C 7 0
Brookston ailty clay loam o o8 7o 0
0- g 11 5,(2]
> jaltloam. ool -1 04 5 120 3.
Cincinnati ailt loam e o 52 4
cil &1
T TR . 72 0 0
Clyde ulty clay loam 18-36 05 72
0-6 (l)g 63
srosby milt loam_ ... .ooioooils 6-18 . 50 32 1-2
Crosby ailt loam R o M
0-6 11 58
108M - e e e e 6-18 08 5.2 42 1-1
Delmar ailt loam 1538 o 52 3
0- 8 .l; ; ;
108M . eeeememeemeememee 6-18 1 . 0 0
Eelailty clay loam 18-36 .09 72
0-8 (I)g 70
........................... 6-18 . 71 0 0
Eel ailt loam N5 o8 7
618 07 3
lemltloam....oooeoioooao - 42 1-3
Fincastle silt loal BT o -
cil &b
.............................. 6-1 6.0 40 1-2
Fox loam 18-30 o4 61
018 10 33
il loam. .o at -1 35 40 1-2
Fox silt loam s o s
0-6 08 72
Genesee fine sandy loam................. 6-18 05 72 0 0
18-36 11,3 7.2
[ 11 72
Geneseeloam._ ... ooioomienaiion 6-18 .08 73 0 0
18-36 04 73
0-6 15 71
Geneseesilt loam. ... ... 6-18 .05 72 0 0
18-36 04 72
0-8 10 5.4
Gibson silt loam.......o..ocoieeaiiain 6-18 08 52 120 34
18-36 02 4.9
0- 6 .11 60
Homer silt loam...o... oo Lo 4-18 .09 55 42 1-2
18-38 08 5.8
0-6 23 8.9
Mahalasville silty clay loam. . ........... 6-18 .10 68 0 0
18-36 07 72
0-6 12 [ ]
Martinsvilleloam . ... 6-18 07 54 50 1-2
18-36 04 55
0- 6 12 62
Martinsvallesilt loam . ... ............ 8-18 09 5.7 15 1-2
18-38 o7 54
0-8 .10 04
Mismiloam. - ooooooeoi 6-18 07 56 32 1-2
18-38 04 8.5
0-0 12 6 4
Mismistltloam. .. ..o 6-18 07 60 32 1-2
18-36 05 O]
0-6 12 48
Nineveh loam._ ... oo 8-18 .06 70 0 0
18-36 05 70

See footnotes at end of table
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TABLE 14.—Percenlage of nilrogen and acidily in cerlain soils of Johnson
County, Ind—Continued

éiverl;;ge Indiﬁ;ted ground
. epth to estone
Ball Depth Nitrogen pH noatrsl requirement
inaterial per acre
Inches Percent Inches Tons
0- 8 .12 5.7
Phloamlbt loam. ... . ... 6-18 1 5.4 @) 2-3
18-36 08 5.6
0-8 .12 5.4
Popeallt loam . oo ooeoemiiee o 6-18 11 5.8 ) 2-3
18-36 .08 5.6
0-86 08 6.4
Princeton fine sandy loam............... 6-18 05 8.6 60 1-3
18-36 02 8.8
0-8 20 8.9
Rossmlt elay loam. . _..o.ooooonianaaz 6-18 .18 7.0 0 0
18-36 10 7.1
0- 6 .12 8.0
Russell st loam.ooooooeemioemimiaia. 6-18 .08 5.3 42 1-3
18-38 .04 5.6
[] .22 7.1
Westland silty clay loam._ ... _._.___..... 6-18 .10 72 0 [
18-36 08 7.3
068 11 8.4
Whitaker loam. ... .o_ooooneiis 6-18 .08 5.6 50 0-2
18-36 02 5.8
08 .12 6.9
Whitaker silt foam . ... .ooooeean . 6-18 04 5.6 50 0-2
18-36 04 5.0
. 0- 6 o 5.8
Zanesvillegilt loam_ ... ... __..._. 6-18 .08 5.1 ® 34
18-36 a5 4.9

1 Calcareous at a depth of about 36 inches.
2 Acid to a depth of several feet.
3 Acid to bedrook.

managed to the best advantage and no other beneficial soil treatment
can produce its full effect.

With reasonable provision for drainage, these soils respond well to
lime, manure, and fertilizer and can be made profitably productive.
This has been fully demonstrated on the soil-fertility experiment ficlds
conducted by the Purdue University Agricultural Experiment Station on
comparable soils in other parts of the State. The results on these ficlds
indicate that tile lines laid 30 to 40 inches deep and 3 to 4 rods apart will
give satisfactory results. The Homer and Whitaker soils are underlain
by stratified gravel and sand and silt and sand, respectively, and tile
lines do not need to be so close as given above.

Where the land is flat, care must be exercised in tiling in order to ob-
tain an even grade and uniform fall. Unsatisfactory results in tiling
these flat lands are traceable to errors in grades, which allow silting up in
low spots, and to poor-quality tile which chips and breaks down easily.
Only the best quality of tile should be used. Grade lines should not be
established by guess or by rule-of-thumb methods. Nothing less ac-
curate than a surveyor’s instrument should be used and the lines ac-
curately staked and graded before ditches are dug, to make sure that all
the water will flow to the outlet, with no interruption or slackening of
the current. The grade, or rate of fall, should be not less than 3 inches
to each 100 feet. The rate of fall may be increased toward the outlet,
but it should never be lessened without the introduction of a silt well,
or settling box, as checking the current in the line may cause the tile
to become choked with silt.



96 SOIL SURVEY SERIES 1938, No. 13

Silt wells may be made of brick or concrete and should be at least a
foot square inside. The bottom should be a foot lower than the bottom
of the tile. The well should have a removable cover, in order that it
may be opened once or twice a year for the purpose of dipping out the
silt that has settled in the bottom. It is an excellent plan, before fill-
ing the ditches, to cover the tile to a depth of a few inches with a layer
of straw, weeds, or grass. This prevents silt from washing into the tile
at the joints while the ground is settling, thus insuring perfect opera-
tion of the drains from the beginning.

LIMING

Most of the imperfectly and poorly drained light-colored soils of the
uplands and terraces will not produce a satisfactory growth of clover or
alfalfa without liming. Alfalfa, however, is not adapted to the Avon-
burg soils. Tfurthermore, very acid soil will not respond properly to
other needed treatments until it has been limed sufficiently.

Ground limestone generally is the most economical form of lime to
use, and sources of supply are fairly convenient. The quantity of ground
limestone that should be applied to these soils is shown in the last column
of table 14. On the more acid soils, the first application should be at
least 2 or 3 tons an acre. After that a ton to an acre every sccond round
of the crop rotation will keep the soil sufficiently sweet for most crops
otherwise adapted to the local conditions. To determine the lime re-
quirement in any particular case, the soil should be tested for acidity.
The test is simple and should not be neglected. If the farmer cannot
make the test, he can have it made by the county agricultural agent,
the vocational agriculture teacher, or he can send representative samples
of the soil and subsoil to the Purdue University Agricultural Experiment
Station at La Fayette.

ORGANIC MATTER AND NITROGEN

All the soils of the imperfectly and poorly drained light-colored soils
of the uplands and terraces are naturally low in organic matter and ni-
trogen.  Constant cropping without adequate returns to the land are
steadily making matters worse. In many places the original supplies of
organic matter have become so reduced that the soil has lost much of
its natural mellowness and easily becomes puddled and baked. The
only practical remedy for this condition is to plow under more organic
matter than is used in the processes of cropping. Decomposition is
constantly going on and is necessary to maintain the productivity of the
soil. Decomposing organic matter must usually supply the greater part
of the nitrogen required by crops. For this reason, legumes should pro-
vide large quantities of the organic matter to be plowed under.

The acid soils should be limed and otherwise put in condition to grow
clover and alfalfa, and these 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 for livestock; and all produce
not utilized, such as cornstalks, straw, and cover crops, should be plowed
under. It must be remembered that legumes are the only crops that
can add appreciable quantities of nitrogen to the soil. Wherever clover
seed crops are harvested, the threshed haulm should be returned to the
land or plowed under.

Cornstalks, straw, or other crop residues should not be burned, as
burning destroys both organic matter and nitrogen. Modern plows
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equipped with Purdue or other efficient trash shields will turn down and
completely cover cornstalks or other heavy growth. Cover crops should
be grown wherever possible, to supply additional organic matter for
plowing under. Sowing sweetclover, drilling soybeans between the corn
rows at the time of the last cultivation, and seeding rye as a cover crop
early in the fall on cornland that is to be plowed the following spring are
good practices for increasing the supply of both nitrogen and organic
matter. It is important to have a growing crop of some kind on these
soils during winter, because without living crop roots to take up the sol-
uble nitrogen from the soil water, large losses through drainage may oc-
cur between crop seasons. In this latitude the ground is not frozen at
times during winter, and heavy rains may cause much leaching and loss
of plant nutrients, especially nitrates, if not taken up by crops.

CROP ROTATION

With proper drainage, liming, and fertilization, the imperfectly and
poorly drained light-colored soils of the uplands and terraces will pro-
duce satisfactorily most crops adapted to the locality, although their
adaptability to crops varies somewhat. Because of the prevailing short-
age of organic matter and nitrogen, every system of cropping should in-
clude clover or some other legume to be returned to the land in one form
or another.

Corn, wheat, and clover or mixed clover and timothy constitute the
best short rotation for general use on these soils after liming, especially
where the corn can be cut and the ground disked and properly prepared
for wheat. The corn, wheat, and clover rotation can be lengthened to
4 or 5 years by seeding timothy, lespedeza, and alfalfa with the clover
and allowing this mixture to stand for 2 or 3 years, to be used for either
hay or pasture.

The 4-year rotation of corn, soybeans, wheat, and clover or mixed
clover, alfalfa, lespedeza, and timothy is well adapted to these soils. In
this rotation, rye should be seeded in the cornfield as a winter cover crop
and plowed under late in spring in preparation for the soybeans. Wheat
should be seeded in the soybean stubble without plowing. The two le-
gumes will build up the nitrogen supply of the soil if reasonable quanti-
ties of the produce find their way back to the land in one form or another.
The soybean straw, or its equivalent in manure, should be spread on the
wheat in winter. This not only will help the wheat and lessen winter
injury, but also will help to insure a stand of clover. Spring small
grains are not well adapted to the climatic conditions of this section of
the State and, as a rule, are not to be recommended. In special situa-
tions where oats are wanted, one of the newer, early maturing varieties
should be used.

If more corn is wanted than the 3-year or 4-year rotations will pro-
vide, as on intensive livestock farms, the 5-year rotation of corn, corn,
soybeans, wheat, and clover or mixed seeding may be used satisfactorily
where the second corn crop, at least, can be given a good dressing of
manure. Where enough livestock is kept to utilize all the feed grain
and roughage in this rotation, enough manure should be produced to
make a fair application for each corn crop. A cover crop of rye for plow-
ing under the following spring should be seeded in September on all the
cornland.

To guard against clover failures in any of the suggested crop rotations,
which may be caused by unfavorable weather conditions even though
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the land has been properly limed and is kept in a good state of fertility,
it has proved to be a good plan to sow a mixture of seeds made up of
about 3 pounds of red clover, 3 pounds of alfalfa, 2 pounds of alsike clo-
ver, 2 pounds of timothy, and 4 pounds of Korean lespedeza an acre.
If this fails to make a satisfactory stand, soybeans make a good substi-
tute hay crop.

FERTILIZATION

The imperfectly and poorly drained light-colored soils of the uplands
and terraces are naturally low in phosphorus, and in most of them the
available supply of this element is so very low that the quantity required
by crops should be wholly supplied in applications of manure and com-
mercial fertilizer. The nitrogen supply is also too low to meet the needs
of corn, wheat, and other nonleguminous crops, and provisions for add-
ing nitrogen should be an important part of the soil improvement pro-
gram. The total quantity of potassium is large, but in most of the
acreage the available supply is low and the addition of some potash fer-
tilizer will be profitable, especially where little manure is applied. With-
out substantial provision for supplying all three of these fertilizer ele-
ments, the productivity of these soils will remain relatively low.

The problem of supplying nitrogen has been discussed in conncetion
with provisions for supplying organic matter. Legumes and manurc
are the logical materials for supplying the greater part of this element
needed by crops, 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 pay on most farms, however, to have
some nitrogen in the fertilizer for wheat, regardless of its place in the
rotation. Even though wheat follows soybeans or other legumes, it
should reccive some fertilizer containing nitrogen. The residues of an
immediately preceding legume do not become available quickly enough
to be of much help to the wheat in the fall. The leguminous residuc
must first decay and that does not take place to any great 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 to plow under 300 to
400 pounds of ammonium sulfate or eyanamid along with liberal quanti-
ties of phosphate and potash.

Phosphorus is the mineral plant nutricnt in which these soils are most
deficient.  In all, the natural supply is small and should not be drawn
on further. The only practical way to increase the supply of phospho-
rus in the soil is through the application of purchased phosphatic fer-
tilizers, and it will prove profitable to supply more than the crops to be
grown actually need in order to raise the productive capacity of the soil.
In rotations of ordinary crops producing reasonably satisfactory yields,
20 pounds of available phosphoric acid an acre are required each year
to produce the crops, and since large proportions of the phosphates ap-
plied are fixed by the soil in forms not available to the crop, larger quan-
tities should be used. Where manure is applied, it is estimated that
each ton supplies about 5 pounds of phosphoric acid; therefore, a corres-
pondingly smaller quantity need be provided in the commercial fertilizer.

The quantity of potash that should be supplied as fertilizer depencls
on the general condition of the soil and the quantity of manure used.
According to the analyses in table 13, most of the soils of this group are
medinm to low in available potash and require more or less potash fer-
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tilizer. In building up a run-down soil, considerable quantities of fer-
tilizer potash should be used, at least until such time as considerable
quantities of manure can be applied. There is plenty of potassium in
these soils for all time if it could be made available at a faster rate. As
a rule it becomes available too slowly. This is particularly true of the
flat poorly drained gray soils, and the fertilizer for these should contain
more potash than that for the imperfectly drained brownish-gray soils.

The availability of the soil potash may be increased by good farming
practices, including drainage, proper tillage, growing deep-rooted le-
gumes, and plowing under liberal quantities of organic matter. The
better these practices are carried out and the larger the quantity of ma-
nure applied, the less potash fertilizer need be purchased.

In the practical fertilization of these soils, most of the manure should
be plowed under for the corn crop. When the crop rotation includes
wheat, as should generally be the case, a part of the manure (about 2
tons an acre) may be applied profitably on the wheatland as a top dress-
ing during winter. Manure so used not only helps the wheat and less-
ens winter injury but also helps to insure a stand of clover or other crop
sceded in the wheat. In addition to thec manure, corn should receive
100 to 150 pounds an acre of a phosphate and potash mixture, at least
as high an analysis as 0~12-12, applied in the row or beside the hill at
planting time. Wheat should be given 200 to 300 pounds an acre of a
high-analysis complete fertilizer, which may be 2-12-6, 2-16-8, or 3-12-
12, depending on the quantity of manure used in the rotation. In places
where the wheat is backward in spring, a top dressing of about 100
pounds an acre of a soluble nitrogen fertilizer should be applied soon
after growth begins. Such top dressing generally will add 5 to 7 bushels
an acre to the yield.

On run-down land or land of naturally low productivity for which
heavy applications of manure are not available, it will pay to start
with at least 500 pounds of o 10-10-10 or 8-8-8 feitilizer, or its equiva-
lent, plowed under for corn, and to accompany this with 100 pounds an
acre of 3-12-12 in the row or beside the hill at planting time. Such fer-
tilization has been found profitable in experiments on similar soils in
other parts of the State.

Where soybeans follow heavily fertilized corn, as should usually be
the case, they need not be specially fertilized. If the land to be planted
to soybeans has not been heavily fertilized for the preceding crop, most
of the fertilizer needed should be plowed under and only a small quan-
tity applied when drilling in the seed, because soybeans are sensitive to
fertilizer injury during germination and carly growth if much fertilizer
is applied with the seed. Usually the 0-12-20 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-
nlizer recommendations for different crops on different soils under dif-
-orent conditions can be procured from the Purdue University Agricul-
zural Experiment Station at La Fayette.

» ELL TO EXCESSIVELY DRAINED, WELL-DRAINED, AND MODERATELY
WELL-DRAINED LIGHT-COLORED SOILS OF THE UPLANDS
AND TERRACES

"The group of well to excessively drained, well-drained, and moderately
well-drained light-colored soils of the uplands and terraces comprises the
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loams of the Miami, Bellefontaine, I'ox, Nineveh, and Martinsville se-
ries; the silt loams of the Miami, Russell, Fox, Martinsville, Cincinnatt,
Gibson, Wellston, and Zanesville series; Muskingum stony silt loam;
and Princeton fine sandy loam. These soils occupy 72,896 acres, or 35.2
percent of the total area of the county, with Miami silt loam and its
phases occupying 19.1 percent. Muskingum stony silt loam, Cincinnati
gilt loam, steep phase, Fox loam, sloping phase, and Miami silt loam,
gullied phase, comprising 1.6 percent of the total area of the county, are
unfit for cultivation and are classed as nonarable soils. These soils are
discussed under that heading.

The arable soils of this group, although differing more or less, owing
to the differences in parent material, topography, texture, and depth of
leaching, have certain characteristics in common, in respect to which
their management problems are similar. Their adaptation to crops,
however, is uniform. All are low in organic matter, nitrogen, and phos-
phorus. Natural drainage is moderately good to excessive. The heav-
ier textured soils, including the Miami, Russell, Cincinnati, Gibson, and
Zanesville silt loams, are subject to excessive runoff in times of heavy
rains, while the Fox, Nineveh, and Martinsville loams and Princeton
fine sandy loam, which are more open textured, are more liable to suffer
from drought. The Fox, Nineveh, and Martinsville soils occur on nearly
level relief, and therefore are not subject to injury from erosion as are
the soils of the first mentioned group. Thus management practices on
them are somewhat different from those of the other soils of this group.

CONTROL OF EROSION

On most of the well to excessively drained, well-drained, and moder-
ately well-drained light-colored soils of the uplands and terraces the
problems of controlling erosion are of major importance in practical sys-
tems of soil management. Even after taking out of cultivation all the
rough and very sloping land, which should never be plowed, the rest of
the tillable land needs special care in order to prevent further destruc-
tive erosion. In places the surface soil already has gone, and further
sheet erosion and gullying are constantly making matters worse. The
surface soil contains the greater part of the store of fertility and should
be protected against erosion by every practicable means. Gradual sheet
erosion, whereby the runoff of rain water moves the surface soil down
the slope a little at a time and rather evenly, is the most insidious formn
of erosion and may not be noticed until the subsoil begins to appear.
Many onetime fertile fields have becn irreparably damaged in this way,
and many others have only a little of the surface soil left, and the plow
reaches into the unproductive subsoil.

Plowing and other tillage operations should extend crosswise of the
slopes wherever possible, in order to prevent the formation of water-
courses down the slope, which carry away much valuable surface soil
and may start serious gullies. Contour plowing and contour strip crop-
ping may be most practical on fields of irregular slopes, whereas terracing
may be most practical on long even slopes. By rearranging fences or
other field boundaries, it may be possible to arrange the cropping system
in such a way as to facilitate the performance of all tillage operations
crosswise of the slopes. Intertilled crops should be interspersed with
small-grain and sod-forming crops. Incipient gullies, or draws, forming
natural waterways down the slopes, should be kept permanently in
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grass, with a good sod of sufficient width to allow the water to spread
and thereby prevent soil cutting.

LIMING

Nineveh loam and some small areas of Fox, Princeton, and Bellefon-
taine soils of the well to excessively drained, well-drained, and moder-
ately well-drained light-colored soils of the uplands and terraces are
slightly acid and in no immediate need of liming. The greater part of
the Bellefontaine and Fox soils, however, are medium acid, and the rest
medium to strongly acid, and liming should be a first step in their im-
provement. What has been said about the liming of the imperfectly
and poorly drained light-colored soils of the uplands and terraces applies
equally well here and should receive ecarly consideration in plans for mak-
ing these soils more profitably productive.

ORGANIC MATTER AND NITROGEN

The soils of the well to excessively drained, well-drained, and mod-
erately well-drained light-colored soils of the uplands and terraces are
similar to those of the more poorly drained group in their organic mat-
ter and nitrogen content, and what has been said about ways and means
and the importance of increasing the organic matter and nitrogen con-
tent of those soils applies equally well here. In fact, the soils of this
group are especially in need of more organic matter in order to improve
their permeability to rain water and thereby lessen surface runoff and
erosion damage.

CROP ROTATION

With proper liming and fertilization, the well to excessively drained,
well-drained, and moderately well-drained light-colored soils of the up-
lands and terraces will produce satisfactorily most crops adapted to the
locality. On account of the prevailing 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, wheat,
and clover or mixed clover and timothy constitute the best short rotation
for general use on these soils after liming, especially where the corn is
cut and the ground disked and properly prepared for wheat. The corn,
wheat, and clover rotation can readily be lengthened to 4 or 5 years by
sceding timothy, lespedeza, and alfalfa with the clover and allowing the
stand to be used 2 or 3 years for either hay or pasture.

The 4-year rotation of corn, soybeans, wheat, and clover or mixcd
clover, alfalfa, lespedeza, and timothy is well suited to these soils. In
this rotation, rye with fertilizer should be seeded in the cornfields as a
winter cover crop to lessen erosion and to conserve plant nutrients, which
otherwise might be lost by leaching, and this should be plowed under
late in spring in preparation for soybeans. The wheat should be seeded
in the soybean stubble without plowing. The two legumes will build
up the nitrogen supply of the soil. The soybean straw, or its equivalent
in manure, should be spread on the wheat in winter.

On livestock farms where there is need for more corn than the 3- or
4-year rotations can provide, the 5-year rotation of corn, corn, soybeans,
wheat, and clover or mixed seeding may be used if the soil erosion haz-
ard can be dealt with satisfactorily. Where enough livestock is kept to
utilize all the feed, grain, and roughage in this rotation, there should be
enough manure produced to make a fair application for each corn crop.
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A cover crop of rye for plowing under the following spring should be
seeded in September on all the cornland.

Cropping systems on the rolling uplands should generally contain a
large proportion of sod-forming crops, and winter cover crops after corn
or soybeans are especially important because of the ever present erosion
control problem. Under such conditions contour strip cropping should
be practiced as much as possible, with grain and sod crops alternating.
On the other hand, on some of the terrace loams and silt loams in this
group of soils, erosion is not much of a problem, but corn usually suffers
seriously from drought. Wheat is the most important grain crop on
terrace soils; soybeans may be more extensively used to good advantage
because they stand periods of drought better than corn. Where sweet-
clover does well in such situations, a short rotation of wheat and soybeans
has possibilities, with sweetclover seeded in the wheat as an intercrop to
be plowed under with phosphate and potash fertilizer for the soybeans.

Alfalfa and sweetclover may be grown on the Miami, Russell, Fox,
Martinsville, Bellefontaine, Nineveh, and Princeton soils if properly in-
oculated and sufficiently limed to meet the needs of these crops. In
particular, these deep-rooted legumes may be recommended for Prince-
ton fine sandy loam and for the Fox, Nineveh, Martinsville, and Belle-
fontaine soils, which have calcareous gravelly and sandy subsoils and
which are somewhat droughty for other crops. Alfalfa is preferable for
hay, and swectclover is excellent for pasture and soil improvement pur-
poses. Special literature on the cultural rcquirements of these crops
may be obtained from the Purdue University Agricultural Experiment
Station at La Fayette.

The more droughty and sandy soils are also adapted to truck and can-
nery crops, as melons, early potatoes, tomatoes, sweet corn, and cannery
peas and certain fruits. This is especially true of Princeton fine sandy
loam. A 5-year rotation of melons (rye and vetch cover crop), carly
potatoes (rye and veteh cover crop), tomatoes, and alfalfa for 2 years 1s
well suited to the sandy soils on which these erops can be grown to ad-
vantage. Success with this rotation will depend largely on the success
with the cover crops and alfalfa.  All crops should be fertilized. Where
alfalfa responds to additions of lime, it will be advisable to confine lim-
ing to drilling 300 to 400 pounds an acre of ground limestone with the al-
falfa seed each time this crop is sown, because heavier liming may be
detrimental to the potatoes and tomatoes. Alfalfa seeding should be
made immediately after potato harvest and the cover crop sceded as
soon as possible after harvesting the melons.

FERTILIZATION

The general discussion of the plant-nutrient requirements of the im-
perfectly and poorly drained light-colored soils holds also for this group
of light-colored soils, except that these soils generally are not so much
in need of potash fertilizer because decomposition of the potassium min-
erals naturally in the soil proceeds more rapidly. The natural supplies
of nitrogen, organic matter, and phosphorus are practically the same as
found in the imperfectly and poorly drained light-colored soils. On the
better drained soils that are not too droughty, however, the more desira-
ble soil improvement legumes are more dependable for supplying nitro-
gen and organic matter, but, on the other hand, consumption of thesc
materials is accelerated by the better aeration, which goes with better
drainage, and by unavoidable losses due to erosion. For the more spe-
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cialized truck crops that may be grown on those soils, heavy applications
of high-analysis complete fertilizer are usually needed. Five hundred
to 1,000 pounds an acre of 2-12-6, 2-16-8, or 3-12-12 is commonly
recommended. Specific recommendations for specified crops can be pro-
cured from the Purdue University Agricultural Experiment Station at
La Fayette. TFor alfalfa, 300 to 500 pounds an acre of a high-grade phos-
phate-potash mixture should be applied at seeding time.

DARK-COLORED SOILS

The group of dark-colored soils comprises the silty clay loams of the
Brookston, Clyde, Westland, Abington, and Mahalasville series, and
Carlisle silty muck and occupies 53,120 acres, or 25.8 percent of the total
area of the county.

These dark-colored soils were all developed under more or less wet con-
ditions and, in consequence, a common natural defect is poor drainage.
After drainage, they are the strongest and most productive soils in the
county. The natural fertility level is relatively high and additions of
fertilizer are not yet urgently needed. The chemical tests show fair to
good supplies of -available phosphorus and potassium, and the nitrogen
and organic matter supplics are fairly ample.

DRAINAGE

All the dark-colored soils are naturally wet and more or less in need of
artificial drainage. To a large extent this has been provided, and sur-
plus water is fairly well taken care of. In many places, however, there
would be good response to more tiling. Where this is needed, the same
procedure should be followed as that suggested for the imperfectly
drained and poorly drained light-colored soils of the uplands.

The spacing of tile drains in the various types depends upon the char-
acter of the subsoil and substrata. Westland and Abington soils are
underlain by loose gravel and sand, and adequate artificial drainage can
be obtained by lowering the water table in this strata.

LIMING

The dark-colored soils are neutral or only slightly acid and do not need
liming for the ordinary crops.

CROP ROTATION

The dark-colored soils are especially well suited to corn, and this may
well be the major crop. Among the crop rotations that may be satis-
factorily used are the following: Corn, wheat, and clover; corn, soy-
beans, wheat, and clover; corn, corn, soybeans, wheat, and clover. Usu-
ally some timothy is seeded with the wheat in fall, and many farmers
who have their land well drained are mixing some alfalfa with the clover
for sowing in the wheat in spring.

FERTILIZATION

Manure and fertilizer are not so necessary on these dark-colored soils
as on the lighter colored ones with which they are associated. Wheat,
however, generally should receive 200 to 300 pounds an acre of a com-
plete fertilizer, as 2~12-6, 2-16-8 or 3-12-12 both for itself and for the
seeding to follow. Corn generally should receive 100 to 150 pounds an
acre of a phosphate-potash mixture, as 0-12-12 or 0-20-20 beside the
hill or in the row at planting time. On farms having both light- and



104 SOIL SURVEY SERIES 1938, No. 13

dark-colored soils, the manure should be applied to the light-colored
soils, because they arc more in nced of the organic matter and nitrogen
it supplies.

SOILS OF OVERFLOW BOTTOMS

The soils of the overflow bottoms, or alluvial soils, are grouped into
two general classes—the strongly acid soils and the neutral or slightly
alkaline soils. The strongly acid soils, including Philo and Pope silt
loams, occupy 576 acres, or only three-tenths of 1 percent of the total
area of the county. Iormed by deposits from the strongly acid soils
of the uplands and terraces, these soils should receive 2 to 3 tons of
ground limestone an acre based on tests for acidity. The neutral or
slightly alkaline soils include Genesee and Eel loams and silt loams, Eel
and Ross silty clay loams, and Genesee fine sandy loam. Formed by
deposits from the soils of the uplands and terraces in the regions of Wis-
consin glaciation, these soils occupy 20,928 acres, or 10.3 percent of the
total area of the county and are not in need of liming.

DRAINAGE

Natural drainage of the alluvial soils is limited by the periodic over-
flows and, in the heavier types, by tight subsoils. The latter should he
tile underdrained wherever suitable outlets can be obtained, in order
that the land may drain more quickly after floods or heavy rains.

ORGANIC MATTER AND NITROGEN

Eel and Ross silty clay loams of the overflow bottoms have fair sup-
plies of organic matter and nitrogen, but the other soils of this group
are in need of additional supplies of these important soil constituents.
What has been said about supplying organic matter and nitrogen to the
light-colored soils of the uplands and terraces applies equally well to
the light-colored soils of the bottom lands. On the lighter colored and
poorer areas of these soils especially, considerable quantities of organic
matter should be plowed under, and legumes should be included in the
rotation wherever possible and largely returned to the land in one form
or another, in order to increase the nitrogen content.

Where the land is periodically flooded, clover and other deep-rooted
legumes, especially biennials and perennials, cannot be depended on, but
certain shallow-rooted legumes, as soybeans, cowpeas, and sometimes al-
sike clover and lespedeza, can be grown satisfactorily. These crops
should be used largely for gathering nitrogen from the air, which they
will do in large measure when the soil is properly inoculated. Cover
crops, as soybeans and rye, should be used to the fullest possible extent
in the cornfields. Cornstalks should not be burned but should be com-
pletely plowed under whenever practicable.

CROP ROTATION

Where overflows cannot be prevented on the alluvial soils, the crop
rotation must consist largely of annual spring-seeded crops and such
grass and clover mixtures as will not be seriously injured by ordinary
floods. For the most part, corn, soybeans, and in some places where
flooding is not too prolonged, wheat with a mixture of timothy and alsike
clover following for a year or 2, are satisfactory crops for this land.
Corn should doubtless continue to predominate, but some sort of rota-
tion is advisable to help maintain fertility. Doubtless, soybeans will
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become more important as a rotation crop on these soils if proper inocu-
lation is provided. Mixed timothy and alsike will do well on most of
this land after the strongly acid areas have been limed, and this crop
may be allowed to stand for more than 1 year and utilized as hay or
pasture. In places where the land is too acid for alsike, lespedeza may
be used. For late sceding in emergencics, early varieties of soybeans
and Sudan grass, for either hay or seed, will be found useful. On some
of the better areas where flood hazards are not great, short-season truck
crops and alfalfa may be grown successfully.

FERTILIZATION

Eel and Ross silty clay loams of the overflow bottoms and some areas
of Eel and Genesee silt loams are still fairly well supplied with available
plant nutrients, but Eel and Genesee loams, Genesee fine sandy loam,
and Pope and Philo silt loams are low in nitrogen and medium to low in
available phosphate and potash. The floodwater deposits that come
to these bottom lands from the adjoining watersheds are not so rich as
they were years ago and more commonly consist of eroded subsoil ma-
terial of low fertility.

In the practical fertilization of crops where yields are unsatisfactory,
it will pay to apply 150 to 200 pounds an acre of 0-12-12 or 0-20-20 in
the row or half that quantity beside the hill for corn. Where the flood
hazards are not too great it may pay, on the poorer soils at least, to ap-
ply larger quantities of fertilizer by the plow-under method accompanied
by row applications of complete fertilizer, as suggested in the discussion
of fertilization of the poor light-colored upland soils. Where wheat is
grown, it should receive from 200 to 300 pounds an acre of complete fer-
tilizer at least as good as 2-12-6. Response of soybeans to fertilizer is
less certain, but where fertilizer is needed this crop should receive a phos-
phate-potash mixture broadcast before plowing or applied through a
modern fertilizer attachment on the plow.

NONARABLE SOILS

The more sloping, eroded, and gullied phases of the Cincinnati, Zanes-
ville, Russell, Miami, and Fox soils, and practically all of Muskingum
stony silt loam are not suited to ordinary farming purposes and should
be regarded as nontillable and kept out of cultivation. Some of this
land that has been cleared may be put into permanent pasture by seed-
ing to a mixture of bluegrass, redtop, and lespedeza, but much of it
should be reforested and given protection from livestock as the most
practical means of saving it from erosion. Where it seems feasible to es-
tablish pasture on acid soil areas of nontillable land, the chances of suc-
cess may be greatly improved by applications of 1 to 2 tons of ground
limestone and 300 to 400 pounds of superphosphate an acre, either on
top of present stands or hefore fresh seedings. Establishment of a good
vegetative cover to hold the soil in place is essential. Contour furrows
on hillsides and dams or other engincering devices in gullies should be
employed wherever practicable, but undistrubed forest or a solid vege-
tative cover of some other kind should be the ultimate aim.
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