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HOW TO USE THE SOIL SURVEY REPORT

OIL SURVEYS provide a foundation for all land use programs. This report

and the accompanying map present informatlon hoth general and specitic
about the soils, the crops, and the agricuiture of the area surveyed. The indi-
vidual reader may be interested In the whole report or only in some particular
part. Ordinarily he will be able to obtain the information he needs without read-
ing the whole. Prepared for both general and detalled use, the report is designed
to meet the needs of u wide variety of readers of three general groups: (1) Those
interested In the area as a whole; (2) farmers and others interested In apeclfic
parts of 1t; and (3) students and teachers of soll sclence and related agrieul-
tural subjects. Attempt has been made to meet the needs of all three groups by
making the report comprehensive for purposes of reference.

Readers interested in the area as a whole Include those concerned with general
land use planning—the placement und development of highways, power lines,
urban sites, industries, community cooperatives, resettlement projects, and areas
for forest and wildlife management and for recreation. The following fectlons
are intended for such users: (1) County Surveyed, In which loeation and extent,
physiography, rellef, and dralnage, vegetation, history and population, rural
culture, transportation and markets, and Industry and business are discussed;
(2) Agricultural History and Statlstics, In which a brief history and the present
atatus of the agriculture are described; (3) Y'roductivity Ratings, in which the
productlvity of the soils is given, and (4) Management of the Soilg of Martin
County, in which manngement requirements of the golls are discussed and sug-
gestlons made for improvement.

Readers interested chiefly in specific areas—as gome particular locality, farm,
or fleldi—include farmers, agricnltural technicians interested In planning opern-
tions In communities or on Individual farms, and real cstate agents, land ap-
praisers, prospective purchasers and tenunts, and farm loan agencles. These
readers should (1) locate on the map the tract with which concerned ; (2) identify
the soils on the tract by locating in the legend on the margin of the map the sym-
bols and eolors that represent them; and (8) locate in the table of contents in the
section on Solls and Crops the page where ench type is deseribed in detall and
information given as to its suitablity for use and its relations to crops and agri-
culture. They will also find nseful specific information relating to the soils In
the section on Productivity Ratlngs.

Students and teachers of soil science and allied subjeets—including crop pro-
duction, forestry, animal hushandry, economics, rural soclology, geography,
and geology—will find their specinl Interest in the section on Morphology
and Genesis of Soils. They will also find useful fnformation in the section on
Soila and Crops, in which are presented the general scheme of classifieation of
the snilg of the area and n detailed discussion of each type. For those not already
famillur with the classification amd mapping of sofls, these subjects are discussed
nnder Soil Survey Methods and Definitions. Tenchers of other subjects will find
the sections on County Surveyed, Agricultural ITistory and Statistics, Produc-
tivity Ratings, and the first part of the section on Solls and Crops of particular
value in defermining the relations hetween their speclal subjects and the soils
of the aren, Soil scientists nnd students of solls will find special interest in the
section on Morphology and Genesis of Solls.

This publication on the soil survey of Martin County, Ind., I8 a cooperative
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ARTIN COUNTY isin the hilly part of the southwestern part of
Indiana and in the Intevior Low Plateaus province of the United
States. Most of the early settlers came from Ohio, Kentucky, Tennes-
see, and the Carolinas, and the county was organized in 1820. Agri-
culture developed slowly, as the area was entively forested with a mixed
stand of hardwoods. The principal crops are corn, oats, wheat, and
hay, most of which are either fed to hvestock or consumed locally.
Wheat, livestock, dairy, and poultry products are the most important
sources of income. To provide a basis for the best agricultural uses
of the land a cooperative soil survey was begun in 1936 hy the United
States Department, of Agriculture and the Purdue University Agri-
cultural Experiment Station. The report here presented may be
briefly summarized as follows.

SUMMARY

Martin County is in the southwestern part of Indiana, 85 miles
southwest of Indianapolis and 65 miles northeast of Evansville. Tt
has an area of 337 square miles. The county lies almost entirely with-
in the Crawford upland, the most rugged and highly dissected part of
the State. Decep drainage lines with steep, often rocky walls have cut
into every part of the upland, leaving divides with an average cleva-
tion of about 660 feet. The upland varies greatly in form and relief
owing to the advanced cycle of erosion and the many different geologi-
cal formations that are exposed. Along the eastern border of the
county the Mitchell limestone outcrops in a few small areas. Through-
out the central part are exposures of the massive Mansfield sandstone,
which acts as a cap rock on hills and also produces numerous rocky
bluffs. This sandstone produces some interesting and unusual rock
formations, such as Pinnacle Rock, Jug Rock, and House Rock. In
the western part of the county, where the soft shales of the “Coal
Measures” cover the Mansfielcf sandstone, the ridges are broad, the
slopes are less precipitous, and the valleys are wide and ecither Jevel
or U-shaped.

The streams of the area flow southwesterly in narrow, deeply en-
trenched meandering channcls. The East Fork of the White River
drains nearly the entire county. The dendritic drainage system has
reached into every part of the county except several low-lying lacns-
trine plains along the western border. Less than 15 percent of the
area is in need of artificial drainage. The clevation of the county
ranges from a maximum of 860 feet in the eastern part to a minimum
of 425 feet in the White River Valley in the western part. The climate
is characterized by warm and humd summers and moderately cold
winters. Rainfall is fairly well distriboted throughout the year, but
there is usnally an excess during the spring and an inadequate supply
during midsummer. The average length of the frost-free period is
177 days.

Agriculture developed very slowly, as the county was completely
covered by a heavy stand of hardwood forest. In the period of agri-
cultural expansion, ending about 1900, nearly half the land was cleared
of timber and put into crops. Corn, oats, wheat, and hay are the
principal crops. Since 1900 there has been a very marked decline in
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the acreage of crops, in the number of livestock, and in agriculture in
general.

Soils of the uplands, developed over sandstone, siltstone, and shale,
include the well-drained Zanesville and Wellston silt loams, the Well-
ston-Muskingum complex, and the somewhat, imperfectly drained
Tilsit silt loam. Muskingumn silt loam, colluvial phase, occurs on foot
slopes, where drainage is slightly retarded, and Johnsburg silt loam
occurs on the level uplands, where internal and external drainage are
very slow. Various slope and erosion phases of Wellston and Zanes-
ville soils are mapped, and Muskingum stony silt loam and rough
stony land (Muskingum soi1l maferial) occur on steep slopes.  Soils
with suitable slopes that are not too severcly eroded are used for
eeneral farming to some extent, but agriculture is declining rapidly
in this part of the connty, owing to soil erosion and depletion of soil
fertility. Farms that include aveas of bottom land are better situated,
and agriculture is more stable in these places.

Upland soils developed over limestone include Frederick silt loam
and Corydon silty clay loam and slope and croded phases of Frederick
silt loam. Frederick silt loam is a valuable agricultural soil for general
farming, but Corydon silty clay loam, because of its shallow and stony
profile, is best suited to pasture and forestry.

Soils developed from acolian sands of the uplands inclnde Princeton
fine sandy loam, its slope phase, and Ragscale loam. Corn, wheat, and
hay as well as special crops are produced on these soils, and corn
grows especially well on Ragsdale loam.

Soils of the uplands developed over calcareous glacial till include
Cincinnati silt loam and its shallow phase, Parke silt loam, Gibson
silt loam, and Vigo silt loam. In addition, steep, eroded, and gullied
phases of Cincinnati silt loam are recognized. These soils are used for
general farming and especially for small grain. Cincinnati and Parke
soils, where not too steep or eroded, are better suited to corn than
Vigo silt loam. Gibson silt loam is one of the best of the soils in this
group, because it is not too imperfectly drained for good corn produc-
tion and is not so subject to erosion as Cincinnatr and Parke soils.
Vigo silt loam lies in level areas with very slow internal and external
drainage. All the soils of this group ave low in plant nutrients and
need to be fertilized heavily and in many instances need to be limed
in order Lo produce good yields. Otwell, Haubstadt, Dubois, and
Robinson silt loams and slope and eroded phases of Otwell silt loam
occur on old glacial-lake beds of the uplands. Otwell silt loam is
much like Cincinnati silt loam in general profile characteristics and in
use suitability ; Haubstadt silt loam corresponds likewise to Gibson silt
loam; and Robinson silt loam corresponds more or less to Vigo silt
loam. Agricultural conditions are much the same as on the Cin-
cinnati and associated soils.

Soils of the older stream terraces are strongly acid in reaction and
are developed from mixed alluvial deposits. They include Elkinsville
silt loam, Martinsville loam, and Pekin silt loam, all of which are
well drained or only slightly imperfectly drained, and Bartle silt
Toam, in which internal drainage is slow. These soils are well suited
to general farming but are low in plant nutrients and need to be
fertilized. They are used chiefly for hay and corn and for general
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farming. Bartle silt loam is snitable for raising hay without drainage
but, will not produce corn well unless drainage is provided.

Another group of terrace soils includes Markland silt loam, McGary
silt loam, and Montgomery silty clay loam. The first is well drained
and occurs on the edges of the terraces; McGary silt loam has fair
external drainage but slow infernal drainage; and Montgomery silty
clay loam has areas that were swampy when the land was first settled.
Calcareous stratified clay occurs within 20 to 40 inches of the surface,
and the soils, especially Montgomery silty clay loam, are fairly high
in plant nutrients. Montgomery silty clay loam is especially well
suited to corn and does not need as much fertilization as the other
two soils.

Soils of the stream botioms are devoted very largely to corn, of
which they produce fair to very high yields. The Genesee soils,
including six types and phases, are neutral in reaction and high in
plant_nutrients and are well drained. The Eel and Shoals soils,
mcluding four types, are not so well drained as the Genesee, and the
Shoals soils will produce better corn yields if artificial drainage is
provided. Yields on all these soils ave usually fairly high.

The acid alluvial soils, totaling nine types, include members of the
Pope, Philo, Stendal, and Atkins series. The Pope and Philo soils
produce medium to high yields of corn, and the Stendal soils will
produce fairly high yields if artificially drained. Atkins soils are
poorly drained, and many aveas lie so low that artificial drainage is
impracticable. These soils are used chiefly for pasture and hay crops.

COUNTY SURVEYED

Martin County is in the southwestern part of Indiana (fig. 1). It
has an area of 337 square nules, or 215,680 acres.  Shoals, the county
seat, is 85 miles southwest of Indianapolis. 65 miles northeast of
Evansville, and 63 nules northwest of Louisville, Ky,

Martin County is in the hilly part of the State and in the Interior
Low Plateaus province of the United States. It lies almost entirely
within the Crawford upland, the most rngged and highly dissecte
part of Indiana® Although few hills exceed an elevation of 800 feet
and none ocers at a uniform elevation, the Crawford upland is a
remnant of a former level peneplain, which existed at an elevation of
800 to 1,000 feet above sea level. The average elevation on the nar-
row, deeply notched divides is about 660 fect. The Crawford upland
varies greatly in form and relief, owing to the postmature cycle of
eroston and many different. geological formations that are exposed.
The upland consists of high and low hills; great ridges, some sharp
and others rounded, but. none of an even altitude for any great
distance; trenchlike valleys and flat-hottomed valleys with wall-like
bluffs. Benches, eaused by rock sirata that are resistant to crosion,
occur in many plices hetween the ridge tops and the valley floor.
Along the eastern border the underlying Mitchell limestone ap-
proaches the surface or outerops in a few areas, forming low hasin-
like areas that have a sinkhole relief. Stream dissection throughout
the area is complete and thorough.  The mdges are narrow and
many-lobed, with frequent hills and sharp knife-edge saddles and

2LogaN, W. N, Cunmings, E R, MaLoTr, C A, and others HAND BOOK OF INDIANA
GeoLogY  Ind Dept Conserv I'ub 21, 1120 pp,illus 1922
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peaks, particularly in the castern part. They drop steeply 100 fcet
or more to the valley floor. Blufls and crags are common 1 the
eastern part.

The higher elevations are in the eastern part; elevations decline
toward the west, owing to the dip in the rock strata of 30 to 35 feet
per mile and the exposure of less vesistant vock formation. In the
western part, where the soft shales of the “Coal Measures” formation
cover the Mansfield sandstone, the ridges ave broad, the slopes ave less
precipitous, and the valleys are wide and either level or U-shaped.
Monadnocks are found in these aggraded, or filled-in, valleys, a
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Fi1cure 1.—Location of Martin County in Indiana

feature that is charvacteristic of the Wabash lowland. This forma-
tion, developed at an clevation of about 500 fect, extends westward
from the western edge of the county.

Of the several geologic formations exposed in the county, the lowest
is the Mitchell limestone. Caves form in this limestone and produce
the sinkhole land characteristic of parts of western Lawrence and
Orange Counties and bordering castern Martin County. The Ches-
ter formations consist of four thin layers of limestone separated by
shales and sandstones, which usually outcrop on the steep hillsides.
They are capped by the massive Mansfield sandstone of the Pennsyl-
vanian formation. The Mansfield, Hardinsburg, and Cypress sand-
stones are hard and resistant to erosion and form blufls, crags, and
hilltops. The Mansfield sandstone, capping the Chester series,
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outcrops in many places to form great unscalable bluffs, such as
occur 1n the vicinity of Shoals. This sandstone produces some very
unusual rock formations, such as Pinnacle Rock, Jug Rock, and House
Rock, which are north of Shoals. Along the western border the
Mansfield formation is capped by soft shales of the Pottsville series.
Unconsolidated drift of the Illinoian period oceurs in local areas
along the western horder, the most extensive area being developed in
the vicimty of Loogootee.

The streams of the aren flow southwesterly in narrow, deeply en-
trenched, meandering channels. The East Fork of the White River
drains practically all the area. Tt flows about 250 feet below the
general level of the tops of the hills. A small area in the north-
western part is dramed by Furse Creek, a tributary of the West
Fork of the White River.  The streams have a dendrmtic drainaege
paticrn.  They have dissected every part of the county except several
low-lying lacustrine (flats) arcas in the vicinity of Loogootee. As
the land slopes toward the western part the flood plains broaden and
become aggraded or filled in with alluvial sediments.

The maximum eclevation in Martin County is 860 feet, and the
minimum 1s 425 feet. The elevation at Shoals 15 481 feet, at Pin-
nacle Rock 630 feet, at Martin County Farm 683 feet, at Brooks
Bridge 464 feet, and on the hill a quarter of a mile northwest of
Armstrong School 790 feet.

Originally the county was entirely forested with a mixed stand
of hardwoods, consisting principally of black, white, and red oaks and
a vaviety of hickories. 1In the stream bottoms more rapidly growing
trees, such as walnut, sycamore, ash, elm, and soft, maple, flourished.
Several decades after the connty was settled, all the land in any de-
gree suitable for crops had been cleared of forest. Most of the
timbered Iand is now on the steep hillsides and on very poorly
drained bottom land. Very little merchantable timber remains, and
most of the second-growth timber is cut when it reaches tie size.
Although much of the woodland is pastured, reproduction is retarded
only in the vicimty of farmsteads, where t}w catlle graze more
heavily.

Martin County was organized January 17, 1820, and named in
honor of Col. John P. Martin. The original county seat was Hindo-
stan.  Altogether this county has had six county seats. Shoals has
been the county seat since 1869.

Most of the early scttlers came from Ohio, Kentucky, Tennessee,
and the Carolinas.  The present population consists of native whites,
The total population m 1940 was 10,300, all classed as rural. The
population reached the peak of 14,711 in 1900, and since that time
there has been a steady decline in total population and a more rapid
decline in the farm population. Shoals, with a population of 1,031,
and Loogootee, with 2325, are the principal towns in the county.
Burns City, Indian Springs, Trinity Springs, and Cale are centers
of trade. The natural resources are coal and limestone, which are
produced for local use. Farming is the chief occupation, A few
small manufacturing establishments are m Shoals and Loogootee.

The county is served by two railroads, the Baltimore & Ohio and
the Chicago, Milwaukee, St. Paul & Pacific, and a transcontinental
bus line. Several State highways and a good system of graveled
roads connect all the towns. There are 437 miles of dirt roads, which
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are likely to be impassable for automobiles during several months
of the year.

A large part of the farm products arve consumed locally. Wheat,
some livestock, eggs, and cream are shipped, usually by truck, to
Indianapolis, Washington, and Vincennes. Flour mills use much
of the local wheat supply.

Four high schools, one parochial school, and many one-room
schools are scattered throughout the county. According to the Fed-
cral census for 1940, 219 farms had electricity, and 226 had telephone

service,
CLIMATE

The climate of Martin Connty is characterized by a wide range of
temperature between winter and summer. The summers are warm
and humid, and the winters, though generally mild, frequently have
very cold periods of short duration. The winters are open, with
considerable freezing and thawing. Rainfall is well distributed
throughout the year, although the greatest precipitation occurs in
the spring, when the ground becomes saturated. Seeding dates of
some crops, such as corn, may be delayed in spring by excessive rain-
fall. Growing crops frequently suffer from short periods of drought
during midsummer.

The average frost-free season extends from April 23 to October
17, a period of 177 days. This provides a long growing season for
such crops as corn. The warm days and warm, humid nights during
the summer favor the growth of corn. Frost has occurred as late as
Muay 25 and as early as September 24.

Table 1 gives the more 1mportant climatic data, as compiled from
the records of the United States Weather Bureau station at Shoals.

TasrLe 1.—Noirmal monthly, scasonal, and annual temperature and precipitation
at Shoals, Martin County, Ind.

{Elevation, 523 feet]

Temperature Precipitation
Month r’l‘ot?l ;ngl
Mean Absolute | Absolute Moan or the or Lhe Average
driest wettest
maximum | mimmum yenr year snow/(all
(1014) (1912)
°F °F, °F Inches Inches Inches Inches
December........ 333 68 -21 3 58 293 1. 40 31
January. .. R 30 8 09 -22 37 125 3.53 47
Febrouary. .. ... 325 74 —10 253 370 3 50 27
Winter..__. 322 74 —-22 9 83 7 88 8 43 105
March___._.._._. 429 87 2 4 46 2 57 4 83 22
A{)rll..._._ 53 3 90 15 3 67 2 41 6 90 1
May._...... 63 6 103 29 300 .86 10 28 m
Spring 53 3 103 2 12 12 5 84 21 89 23
June._...... 71 6 106 37 3¢ 88 318 0
July..... . 75 8 112 45 336 1 44 8 87 0
August...._._.__. 740 106 40 421 4 45 5 84 0
Summer. .. 73 8 112 37 11 61 6 77 17.89 0
September 67.0 99 26 382 2 52 441 0
October 65 2 95 16 3 51 2 53 .79 .2
November 43 6 79 -2 2 74 .07 133 .5
Fall.._.__.. 55 6 99 -2 10 07 512 6 53 .7
Year..____. 53 7 112 —22 43 54 25 61 54 84 13.5

Trace.
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AGRICULTURAL HISTORY AND STATISTICS

The agricultural development of Martin County was very slow
during the fivst half of the nineteenth century. The county was
covered by a heavy stand of hardwood forest, which was slowly
cleared.  General farm crops have always occupied the greater part
of the cropland. Special crops that require much hand labor have
occupied a very minor place in the farming system. Corn, oats,
wheat, and hay arve the principal crops. The total area used for these
crops, ’ exclusive of forage, mcreased gradually to a peak of 62,722
acres in 1899. With tha exception of a temporary increase in 1919,
when the aggregate acreage was 52,583, therc has been a steady de-
cline. In 1939 the total acreage of all croplund havvested was 32,645,

The decline in acreage has been accompanied by decreased ylold of
oats and by increases of corn, wheat, and potatoes. The pronounced
increases of wheat and potatocs are probably due to improved agri-
cultural practices. Alfalfa and soybeans are the only crops in which
acreages have mcreased.

Table 2 shows the acreage of the important crops in Martin County
in certain years.

TABLE 2 —Acreayges of the principal crops i Martin Counly, Ind | i stated year s

Crop 1870 1889 1849 1904 1019 1629 1939

Acres | Acres | cceres | ceres | Acres | cceres | Acres

Corn (foF EraIMY oo 45,483 1 22,300 | 24,060 | 26,420 | 23,966 | 15,663 | 13, 541
Ouats
TRECSHC < - oo e e . 707 3,2 3,082 | 2,168 1, 607
Cut and fed unthreshed U N [ [ 868 429
WHERL . oo | 17T ! 4,714 847 | 10,500 | 3,035 | 3,007
Allhay._ .- , : p 14,945 | 11,820 | 12, 197
Alfala. ... ___.... 180 348 810
Taegumes for hay..__.__. 215 1,444 2,354
ICOTT (VAN]SR PRNUURIPUIE PSSP PRI RSN IR ISP SRS 93
Lespedeza ... e s 3, 2068
Tlmothy and clover, alone or mixed 11,562 | 18,142 4, 303
Small grams for hay 1, 657 484 588
Other tame hay 1, 109 1,248 685
Wild hay R 2 K 222 174 06
Potatoes. . - i o 346 174 100
Trees | Trees | Trees | Treea | Trees | Trees | Trees
F o) P 67,347 | AL, A03 | 76,534 | 54,081 | 14,227 | 6,740
Peaches. - oo 12,014 |235, 435 1233, 469 | 17,063 [ 7,365 808

t Inchirdes sume sweetelover and lespedezn
? Includes nectarines

Most of the farm crops are either fed to livestock or consumed
locally. ‘Wheat, livestock, dairy, and poultry products are the most
important sources of income. Only a few dairy cows are kept on
each farm to supply the famnily with milk and butier and a sinall
surplus for sale. According to the 1940 census, 3,057 cows were
milked and produced 985,518 gallons of milk and 43,227 pounds of
butter. Most farmers also keep a flock of chickens, averaging less
than 100 to the farm. The 1940 census shows that 98,811 chickens
were raised and 431,639 dozen eggas were produced. The excess cream
and eggs above home consumption furnish the principal source of
income.

The value of certain agricultural products as reported by the Federal
census for the years 1919, 1929, and 1939 is shown in table 3.
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TanLe 8 —Value of cerfain agricultural products in Martin County, Ind., in
stated years

Products 1910 1029 1939

Crops produced
Cereals, other grams and seeds. ... $1, 155, 742 $400, 802 $311,437

All vegetables Gineluding potatoes) .. ... 122, 793 109, 743 54, b0A
Vepctables for sale (exeludimg potatoes) oo ___ 17,308 4, 640
Vegetables for home use (excluding potatoes)...o.. 60, 158 39,134
P O OCS - - o e e 132,187 110,831

Tav andl forage._ .. - 527,045 150, 148 125, 881

Vrofs oo _oooo... 25,028 16,209 5,043

Allother crops. .. . - e 20,724 3,284 1,308

Forest produets sold ... ... . _____ . () 42, 286 0, 860
avestock products

Dairy products sold 111, 686 137, 186 44, 243

Poultry and cggs___ 332, 355 322,732 117,173

1 Inchides sweetpotatoes
2Not reported

An increase in the number of livestock accompanied the increase
in crops, which reached the highest level between 1880 and 1900.
Likewise, the decrease in crop acreages has heen accompanied by a
decline in the number of livestock. This is particularly pronounced
with reference to sheep and hogs. The 1940 census reports, as of
April 1, 1940, 7398 cattle over 3 months of age, 7,278 hogs over 4
months of age, and 2,720 sheep over 6 months of age.

Potatoes, garden vegetables, and tree fruits are grown largely for
home use. Tomatoes, snap beans, and sweet corn are the principal
vegetables grown. Some tomatoes are sold to canneries in adjoinin
counties. A few commercial orchards are planted in the vicinity o
Shoals.

The value of commercial fertilizers is generally recognized. In
1939, $14,665 was spent Tor fertilizer on 404 tarms, an average of $36.30
a Tarm.  Owing to increased interest in the growth of legumes, the
use of lime is increasing.  Ground limestone is available from quarries
in the eastern part of the county.

Other important farm expenses are those for feed and labor.  Sup-
plementary feed for dairy cattle and other livestock is purchased by
74.2 percent of the farmers. The total value of feed purchased on 865
farms in 1939 was $78,308, or $91.11 per farm reporting. Labor was
hired on 208 farms in 1939, for which $30,921 was paid in wages, or
an average of $148.66 per farm reporting.  On some of the farms extra
labor is employed during harvesttime. Because there is no competi-
tion with nearby industries, labor requirements ave casily filled at rates
ranging from $1.00 to $2.00 a day and $25 to $30 a month.

The number of farms reached a peak in 1900, but since that time
there has been a steady decline. The avea of improved land, which
includes cropland and plowable pasture, continued to increase until
1910, when it comprised 69 percent of the farm land.

The Federal census reported 1,165 farms in the county on April 1,
1940, comprising 135,980 acres, an average of 116.7 acres to the farm.
In table 4 are given selected data concerning acreage of improved
Iand in farms and land tenure.

Farms range in size from less than 10 acres to over 1,000 acres.
About one-third of the farms range from 70 to 140 acres. As nearly
all of the arable land has been brought under cultivation, the average
size of the farms tends to vary inversely with the number of farms.

498445—16
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The average size of farms declined to the lowest point, 101 acres, in
1900, when there were 1,985 farms., After this there was a steady
increase in size until 1930, when the number of farms began to increase
again with the subdivision of existing farms and a resulting decrease
in average size to 116.7 acres by 1940.

TABLE 4 —Slatistics on farm land in Martin County, Ind , in statcd years

Farms Land mm farms Improved land in farms
, Operated hy— Teor- Per-
Year contage| Area centage| Aren
Tolal N Allland of per Total ] of per
. Ten- Tan- county | farm arm farin
Owners ants agers area land

Number| Percent| Percent| Percent| scres |Percent| eres | reres |Percent] Acres
7 21 h 5 2

L704 | TRA| 21 A | .. 206,565 | 052 | 128 2| 120,130 | 58 2 ms
L7o6 | 815 188 |- 105350 | 000 | WRR | 120,802 665 723
ness | 780 | 212 08| annoos | 026 1003 1309,650 | 608 70 4
L2 86| 190 4] 100877 | ROB| 110 | 130,436 | 690 772
Lesl [ s22| T 7 100,400 | 906 1183 | 1n4u3 | 60 R 719
Lo | ol 107 1153055 | 06| 1332 sS04 | 523 60 7
Lus | 813! 185 1l as080 [ 6lo] N67 | 71,826 | 528 61 7

The percentage of farms operated by owners has always been large.
In 1940, owners operated 81.3 percent of the farms. Very few farms
have been operated by managers. Both the share and the cash rental
systems are used. Under the share system the tenant supplies the
Iabor and equipment and receives half of the products grown.

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying consists of the examination, classification, and map-
ping of soils in the field and the recording of their characteristics,
particularly in reference to the growth of various crops, grasses, and
trees.

The soils are examined systematically in many locations. Test pits
are du%, borings are made, and exposures, such as those in road or
railroad: cuts, are studied. ISach excavation exposes a series of distinct
soil layers, or horizons, called collectively the soil profile. Each
horizon of the soil, as well as the parent material beneath the soil,
is studied in detail, and the color, structure, porosity, consistence,
texture, and content of organic matter, roots, gravel, and stone are
noted. The reaction of the soil ® and its content of lime and salts
are determined by simple tests. Drainage, both internal and external,
and other external features, such as relief or lay of the land, are
taken into consideration, and the interrelation of the soil and vegeta-
tion is studied.

The soils are classified according to their characteristics, both
internal and external, with special emphasis on features that influence
the adaptation of the land for the growing of crop plants, grasses.
and trees. On the basis of these characteristics the soils are grouped
in classification units. The three principal ones are (1) series, (2)
type, and (3) phase,

3The reaction of the soll Is its degree of acidity or alkalinity expressed mathematieally
as the pil value, A plv[ value of 7 indicates l)leclse neutrality ; higher vnlueg indicate
alkalinity ; and lower values, acidity Indicator solutlons are used to defermine the

renction of the soll, The presence of lime in the soll is detected by the use of a dilute
solntion of hydrochloric acid.
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The series is a group of soils having the same genetic horizons,
simlar in their important characteristics and arrangement in the
soil profile, and having simnilar parent material.  Thus, the scries
comprises soils having essentially the same color, structure, natural
drainage conditions, and other important 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 are given geographic names taken from localities near which
they were first identified. Zanesville, Wellston, and Muskingum are
names ol important soil series in Martin County.

Within a soil series are one or more soil types, defined according
to the texture of the upper part of the soil. Thus, the class name
of the soil texture, such as sand, loamy sand, sandy loam, loam, silt
loam, clay loam, silty clay loam, or clay, is added to the series name
to give the complete name of the soil type. For example, Genesee
fonm, Genesce silt loam, and Genesce fine sandy loam are soil types
within the Genesee series. Iixcept for the texture of the surface soil,
these types have approximately the same internal and external char-
acteristics. The soil type is the ])1'inci]{al unit of mﬂpﬁ)ing, and
becanse of its specific character it is usually the unit to which agro-
nomic data are definitely related.

A phase of a soil type is a variation within the type, differing from
the type in some minor feature, generally external, that may be of
special practical significance. Differences in relief, stoniness, and de-
gree of accelerated erosion are frequently shown as phases. For ex-
ample, within the normal range of relief for a soil type some parts
may be adapted to the use of machinery and the growth of cultivated
crops, and others may not. Iiven though there may be no important
difference in the soil 1tself or in its cnpaT)ility for the growth of native
vegetation throughout the range in relief, there may be important
differences in the growth of enltivated crops. The more sloping parts
of such soil types are segregated on the map as sloping or hilly phases.
Similarly, soils having differences in stoniness may be mapped as
phases, even though these differences are not reflected in the character
of the soil or in the growth of native plants.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, complexes, and miscellaneous
land types, in relation to roads, houses, streams, lakes, section and
township lines, and other local cultural and natural features of the
landscape.

Acrial photographs taken vertically 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 covers about 414 square
miles. About 200 pictures, similar to that shown in plate 1, were
taken to cover the county.

The map showing roads, buildings, streams, soils, and other features
was drawn on a shect of celluloid covering the picture to separate the
map and the photographic features. All features mapped were
identified on the picture by ground observation, the surveyor covering
the ground closely enough cither by automobile or on foot to sce at
least two sides of every 40-acre field.  Soils were studied and identified
by observing road cuts and by boring in the ficlds with a soil auger.
Soil boundaries and other features were then drawn in their correct
positions and in proper relation to other features. The small field
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maps were later assembled into larger sheets, from which the final
colored map was produced.

SOILS AND CROPS

Martin County has a variety of soils, despite the fact that three-
fourths of the area consists largely of soils of two series—Zanesville
and Muskingum. The soils range in texture from loose fine sandy
loam to heavy silty clay loum; in organic content from very low to
high; in reaction from strongly acid to nentral; and n productivity
from high to very low. Almost all of the soils are light-colored, as
they have been formed under a mixed deciduous forest cover, of which
oaks were the predominant species. They are low in organic matter
and moderately to strongly acid in reaction. ILess than 0.2 percent
are dark and have an abundant supply of organic matier. Less than
4 percent are approximately neutral 1n reaction.  Although the land
is predominantly roliing throughout, 15 percent of the soils have de-
fects in drainage owing cither to low position, high water table, flat
relicf, or an impervious claypan in the subsoil. About 7 percent of
the area has soils of intermediate to high natural productivity.

About 75 pereent of the soils are derived from sandstone, siltstone,
and shale. In the eastern part of the county minor local ontcrops of
limestone occur, usually on the slopes. The rest of the area con-
sists of soils derived from unconsolidated material deposited by wind,
water, and glacial ice. Those derived from the glacial drift deposits
of the Illinoian period constitute about 5 percent of the area and are
strongly acid, as they have been leached of free carbonate of lime to
a depth of 10 feet or more.

Martin County lies on the western horder of the southern hill farm-
ing area.* General farming is carried on in this area, with specializa-
tion in dairying, poultry, fruit, and special crops where topography
and markets permit.  Throughout the more rolling part of the county
farming is done on small irregular fields on the narrow ridge tops and
in the narrow stream bottoms. The intervening steep hillsides are
used almost entively for forest. The principal soils of this area ave
Zanesville silt loam, which occurs on the ridge tops, and Muskingum
stony silt loam, on the hillsides (pl. 2). Philo, Stendal, and Pope
silt Joams are the dominant soils of the small stream bottoms. Farm-
ers usually grow most of the corn on the bottom land and as far as
possible use the ridge-top fields for wheat, hay, and pasture.

Generally a self-sufficient type of agriculture is practiced in the
county. With the exception of wheat, most of the farm crops are
consumed on the farm or sold within the county. Eggs, poultry, and
cream furnish the principal sources of income for many farms.  Fruit
and truck crops are produced fo only a limited extent. Because the
family of the farmer furnishes most of the lahor, these products might

«YouUNqg, B, C, and ELLIOTT, I F. TIPES OF FARMING IN INDIANA  Ind Agr. Expt Sta
Bul 342, 72 pp,1llus. 1030

EXPLANATION oF PLATE 1

Aerial view eastward, across Boggs Creck, see 9, T 4 N, R. 4 W, Martin Connty,
Ind. Note erosion in pastures in the foreground and gencral pattern of land
use. The steep and the moderately sloping lands (Muskingum stony silt loam)
are in tunber and pasture, respectively, and the gentle slopes and hilltops
(Zanesville silt loam) are cultivated.
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be produced more extensively, but lack of markets, poor roads, and
low soil productivity limit the production.

A general land use map of Martin Connty, based on soil characteris-
tics and present use, is shown as figure 2.

Corn, wheat, and hay have always been the principal farm crops.
They are usually grown either in a 3-year rotation in which red clover
is the hay crop the third year or in a 4-year rotation with timothy
the fourth year. Owing to the acid soil condition, the low crop yield,
and the high degree of erosion in the ficlds on the sloping ridge tops,
systematic crop rotations arc followed only on the more productive
soils or by the better farmers. Korean lespedeza is grown to some
extent as a leguminous hay crop on unlimed land.

Corn comprises 45 percent, of the {otal acreage havvested.  Although
it is grown on most soils, it. is best adapted to the stream-bottom soils,
which are high in moisture content, organic matter, mtrogen, and
other plant nutrients. On the upland, corn is frequently planted in
fields that have been idle or in grass for several years. Although
this crop is not generally fertilized, some farmers apply 100 pounds
of 2-12-6 or 2-18-6° fertilizer. Corn is grown most extensively on
the bottom lands of the White River and the Lost River. As the corn
yield, which ranges from 35 o 40 bushels an acre, has been declining,
9- or 3-year rotations that include corn, soybeans, wheat, and clover
are becoming more widely used. The better farmer gencrally tries
to raise most of the corn on the bottom lands and wheat and hay on
the ridge-top fields. This practice results in higher average corn
yields and retards crosion by maintaining a more complete ground
cover on the uplands.

Wheat, a cash crop, is the second most important grain crop and
is grown on 12 percent of the cropland harvested. It is best adapted
to the well-drained soils where winter damage is less severe and the
moisture supplies are adequate during the spring and early summer
when the crop needs it most. From 100 to 200 pounds of 2-12-6
fertilizer to the acre is generally used. Wheat is an important nurse
crop for the grass seed.

Because of unfavorable climatic conditions, oats are probably the
least profitable grain crop. They occupy about 4 percent of the
cropland harvested. They are produced mainly for horse feed and
are grown after corn m a 4- or 5-year rotation.

Soybeans are grown mainly as a legumincus hay crop and occupy
aboui 9 percent, of the crop acreage havvested. They are well
adapted to acid soil conditions and also withstand the midsummer
droughts. They are usually grown after corn in a 4- or 5-year
rotation and yield 114 to 314 tons an acre.

The total acreage in hay aggregates 31 percent of all the cropland
harvested. Because of acid soil conditions and midsummer droughts,
red clover is not grown successfully. It produces best results on the

8 Porcentages, respectively, of nitrogen, phosphotic acid, and potash.

ExpPLANATION OF PraTE 2

Acrit] view of the White River Valley i the viamity of Shoals, Ind, showing
the mtensively enltivated miver bottom, which 1s the most tertile lund in the
county  The steep wooded slopes of the Muskingum so1l and the partly used
Zanesville silt lonm of the ridge crests are also shown
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nonacid soils. Redtop and lespedeza, or a mixture of these with red
clover, is usually seeded. The meadows contain very little clover
the second year.

On the basis of topography and drainage and of soil character-
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Figure 2.—General land use map of Martin County, Ind, based on sol charue-
teristics and present use.

istics dependent upon these fuctors, the soil types are placed in three
groups for convenience in this report: (1) Soils of the uplands;
(2) soils of the terraces; and (3) soils of the overflowed stream
bottoms. As this county is rolling and is dissected by streams, about
85 percent of the soils are well drained.  On the rest the yields are
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affected by imperfect natural drainage of varying degree, which in
many places may be corrected by artificial means.

In the following pages the solls of Martin County are described
in detail and their agricultural relations are discussed; their location
and distribution are shown on the accompanying soil map; and their
acreage and proportionate extent are given in table 5.

TapiE b.—Acreage and proportionate extent of the soils mapped in Martin
County, Ind.

. Per- . Per-
Soil type Aeres | wont Sail type Acres cent
Zanesville silt loam_. ... ... ... .- 35,264 | 16 3 |{ Dubols silt loam 832 | 04
Wellston silt loam ... .. ... 5248 | 24 || Robinson stlt loam...___.. 320 .1
Wellston-Muskingum complex...... 448 2 || Otwell s1lt loam, slope pha: 384 .2
Tilsit silt loam. .. . _.oooo.... 2,048 .4 || Otwell silt loam, eroded phas 576 3
Muskingum silt loam, colluvial LElkinsville silt loam.. 320 1
?husc .............................. 2,621 | 12 || Martinsville loam.. 102 1
Johnsburg silt loam_ - 64| () Pekin silt loam._ .. 384 .2
Zanesville-Wellston Bartle silt loam.____. 1,024 5
phases. .. ..o ——— J| 16,256 | 7 5 || Markland silt loam... 1,792 8
Zancsville-Wellston silt McGary silt loam ... 896 4
phases...._... 20,736 9 6 || Montgomery silty clay loam 266 1
Zancsville-Wells Qenescesilt loam__ ... ... 2,752 | L3
lied phases. ... oo 6,272 | 2 ¢ || Geneseesiltloam, high-bottom phase. 640 .3
Muskingum stony silt loam......._. 64,832 [ 30 0 || Genesceloam__ ... ... ... 1,230 8
Rough stony land (Muskingum soil Clenesee loam, high-bottom phase.__. 384 .2
material) ..o el 1,084 9 || Genesec fine sandy loam.___._........ 448 .2
Frederick silt loam.. .. - 381 2 || Cienesee fine sandy loam, high-bot-
Corydon silty clay loam._.. ..__ 640 3 10m PHASE. . oo 128 .1
Frederick silt loam, slope [l)hnsu ...... 00 3 || Eel silty clay loam. ... 1,408 .7
Frederick silt loam, eroded phase.._. 128 1] Eelsiltloam_.... ._...... | 1,472 7
Princeton fine sandy loam.__........ 1,216 6 || Shoalssilt loam___...... .| 1,408 .7
Princeton fine sandy loam, slope Shoals silty clay loam. .. 576 .3
phase. .. s 576 3 (| Popesitloam.._._._... 2] 10,560 | 4.9
Ragsdale loam._____.. .. 61| () Popeloam......_...._.... 384 .2
Cincinnati silt loam 1,728 8 || Pope gravelly loam_._.... 1,218 .6
Cincinnati silt loam, shallow phasc.. 384 2 1| Philosiltloam_...._._...._. .| 10,818 | 50
Parkesilt loam_ ... ... .. 512 24 Pmtoloam_ ... . 84| ()
Ghibson silt loam - 448 2 || Stendal silt loam. . ... 6,656 31
Vigosiltloam. ..o oiaao. 128 1 || Stendal silty clay loam. . 64t ()
Cincinnati silt loam, steep phase.. .| 1,152 5 || Atkinssitt loam___.____.___ 576 3
Cincinnati silt loam, croded phase...[ 1,088 5 |1 Athinssllty clay loam._. .. 64| (M
Cincinnati silt loam, gullied phase_.. 192 1
Otwell silt loam .| 1,538 7 Tota) oo e. 215, 680 [100 O
Haubstadisilt loam ... ... .. 1,216 6

! Less than 0 1 percent
SOILS OF THE UPLANDS

The soils of the uplands are placed in subgroups on the basis of
the source of parent material as follows: (1) Soils developed over
sandstone, siltstone, and shale; (2) soils developed over limestone;
(3) soils developed over sandy. deposits; (4) soils developed over
calcareous glacial tilly and (5) soils deveiope over silty deposits of
former lakes.

SOILS DEVELOPED OVER SANDSTONE, SILTSTONE, AND SHALE

Martin County is hilly, and most of the hills have relatively nar-
row tops and are separated in most localities by rather narrow val-
leys. As a result, many of the soils are on medium to steep slopes,
and much of the land is not well suited to agriculture. The underly-
ing sandstone, siltstone, and shale furnish the 113111-e11t material for a
large part of the soils, although the Illinoian glacier left deposits of
glacial till and water-laid silts on a small proportion of the uplands
in the western part of the county. Where the land has a medium to
gentle slope the parent rocks are weathered to a considerable depth,
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and fairly deep well-drained soils have been formed. These soils
include Zanesville silt loam, Wellston silt loam, and Wellston-Mus-
kingum complex. On the gentle to medium slopes of the upland,
where surface drainage is fair and where mternal drainage has been
retarded by a claypan orv siltpan, Tilsit silt loam occurs. Mus-
kingum silt loam, colluvial phase, occurs at the foot of the steep
slopes where the land levels off to merge with the terraces and stream
bottoms. On some of the broader ridge tops, where the land is
almost level, there are a few small areas of Johnsburg silt loam in
which both surface and internal drainage are slow.

On the steeper areas of Wellston and Muskingum soils the runoff
is much more rapid, and where the land is cleared, crosion has been
severe.  Wooded arveas are not severcely eroded.  Zanesville-Wellston
silt loams, slope phases, occupies wooded land that has not been
severely eroded. ISroded phases and gullied phases of Zanesville-
Wellston silt loams have been mapped on these steep areas. Move
than 40 percent of the total area of the county is included 11 steep and
stony soils.  Of these, Muskimgum stony silt. Toam is the most im-
portant, and rough stony land (Muskingum soil material) 1s of less
extent.

Zanesville silt loam.—This soil type occurs on the rounded ridge
tops throughout the sandstone, siltstone, and shale upland. The
more extensive arcas occur on the broader ridges along the western
border of the county, but the greater part of the soil is on long,
narrow, many-lobed ridge tops. The total aren is 35,264 acres.
Soils derived from sandstone, siltstone, and shale are frequently
referred to as freestone soils,

The 8- to 12-inch surface soil of Zancsville s1lt loam is brownish-
gray smooth mellow silt loam, which hecomes light brown when wet.
In wooded arcas the first 8 inches of surface soil is shightly dark
brown, containing an abundance of organic matter, which disappears
quickly when the soil is cultivated.

The upper subsoil layer is slightly yellowish-brown friable silty
clay loam, which crumbles readily into subangular particles less than
halt an inch in diameter. The particles become larger and more
angular and the soil more compact as the depth increases. At a
depth of 25 to 32 inches the subsoil is mottled with gray and yellow
because of a moderately tough, compact, impervious claypan, which
causes slow internal drainage. The lower subsoil layer hecomes
more friable and slightly gritty with depth and grades into the bed-
rock at a depth of 4 to 6 feet. Except for a few shale and siltstone
fragments, the disintegrated parent material extends practically to
the mterbedded sandstone, siltstone, and shale.

The nearness of the Mitchell limestone to the surface along the east-
ern border of the county has produced slight variations in Zanesville
silt loam in some places. The presence of sinkholes and a less friable

EXPLANATION OF PLATE 3
Acrial view showing the wooded slopes of Muskingum soils and the ridge crests
of Zanesville soils with ifrregular-shaped flelds that are used partly as crop-
land or have been abandoned bhecause of erosion and low fertility. Several
small creck valleys are shown with their more intensively cultivated bottom
lands.
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moderately tough subsoil, and to some extent the healthy condition of
bluegrass in pastures, are the resnlts of some limestone.  These varia-
tions occur 1 sec. 1, in the northeastern corner of the county, south of
Grade-Road School, and in the vicinity of Powell Valley School. In
secs. 18 and 19, T. 1 N, R. 4 W, and elsewhere at elevations of about
700 feet, picces of dull bronzed, hard cherty gravel are found in Zanes-
ville silt loam, principally in the subsoil. Small pieces of white
quartz or quartzite gravel are also found in more or less abundance in
some places, especially in sec. 8, northeast of Loogootee. This gravel
was formerly embedded in the Mansfield sandstone. '

The rolling relief of Zanesville silt loam caunses rapid runoff.  Corn,
wheat, and other tilled crops were grown rather extensively when
crganic matter was abundant and the moisture-holding capacity good.
Under cultivation the soil has been subject to very severe sheet erosion,
particnlarly on the steeper slopes and on the crests of the hills (pls.
3and 4). Theslope of tilled land is nsually from 4 to 12 percent, but
in the western part of the county some fields are cultivated where the
slopes are 20 percent. Crops such as corn usually suffer from lack of
moisture during dry periods in the snmmer.  This condition becomes
worse as the organic content is lowered and the surface soil becomes
thinner through erosion.

Farming is done on the irregnlar narrow fields of Zanesville silt
loam and on the narrow stream bottoms. ILocal relief of 200 feet or
more 15 common throughout most of the area. The steep, wooded
slopes surrounding the numerous ravines result, in most farms having
a number of isolated small fields. Where a furm umt contains suf-
ficient bottom land to produce the corn that is needed, the fields on
the ridge tops are used primarily for wheat and hay by the better
farmers. Less than 5 percent of this soil in 1935 was used for corn.
Corn yields from 25 to 30 bushels an acre, although 40 bushels is pos-
stble under good management. Although commercial fertilizers are
not generally nsed, some of the better farmers apply 100 to 125 pounds
of 2-12-6 fertilizer drilled in the row,

Wheat is relatively more productive than corn because it furnishes
adequate ground cover Lo retard erosion during a greater part of the
vear. The crop is generally feriilized with 100 to 200 pounds of
2-12-6 or 2-18-6. 'The average vield is about 12 bushels an acre, but
under good management yields of 20 bushels are obtained.

Grass mixture is usually seeded 1n the spring on the wheat ground.
Red clover forms a part of the mixture, but because of acid soil con-
ditions an application of lime to the land is necessary to grow it most
snecessfully.  On unlimed fields the plants usually die after the first
year. Common lespedeza volunteers in most pastures and frequently
grows on barren eroded spots.  Korean lespedeza is frequently grown
by farmers where clover has failed repeatedly. It forms an excellent
legumineus hay crop that is well adapted to acid soils, in a section

ExPrANATION OF PLATE 4

Aerial view of the viemity of Cole and Indian Springs, showing the more inten-
sively used bottom lands of small ereeks, the wonded Muskingum soils on
slopes, and Zanesville silt loam on ridge crests with fields in various stages
of use or abandonment.

498445—16——3
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where the meadows quickly run out and become too weedy to be cut
for hay. Soybeans ave widely grown in small tracts to supply legumi-
nons hay for dairy cattle. This crop is able to withstand drought,
and produce a farr-sized hay crop on relatively poor soils.

Some oats and rye are grown as feed for horses and hogs, respec-
tively. Spring oats are not gencrally grown becanse of the low yields
resulting from dronght. A few farmers have tried winter oats with
moderate success.

Ahont 50 percent, of this soil is either idle land with no vegetative
cover except weeds, or low-grade pasture of broomsedge, poverty grass,
and ticklegrass. Probably 15 percent of it is now being natuvally
restocked with timber. Briers, persimmon, sassafras, and other trees
and shrubs first make therr appearance, to be lollowed Tater by hickory
and oalk sprouts.

Wellston silt loam.—This soil is similar to Zanesville silt loam
except that it occupies the very narrow ridge tops and has a shallower
soil covering the rock. A tofal of 5,248 acres is mapped, most of it
occurring as narrow, tortuous ridge tops and henches on the hillsides.
The land is rolling, with gradients ranging up to 15 percent.

Wellston silt Joam has a hight-brown to grayish-hrown smooth sar-
face soil 8 to 10 inches thick. Tt is underlain by a yellowish-brown
friable silty clay loam subsoil, which in a few places is slightly mottled
at the contuct with parvent material. This soil has no claypan layer,
and internal drainage is good. Shale and sandstone fragments occur
within 2 feet, of the surface, and the undecomposed parent rock lies
at a depth of 3 fect or less.

Probably 50 percent of these sharp ridges were cleared of their
original timber cover and farmed for a short period of time. Because
of the very small fields, the severity of erosion, and the rapid depletion
of fertility, this soil is gradually reverting to low-grade pasture and
eventually to woodland. Probably less than 10 percent of it is in
crops, consisting of corn, wheat, and pastnre plants. The acid soil
prevents the growing of clover and other legumes that require sweet
soils. Crop yields on this soil are somewhat lower than on Zanesville
silt loam.

Wellston-Muskingum complex.—The long, narrow, knife-edge
ridge tops that have a soil cover mostly less than 18 inches thick have
been classified as Wellston-Muskingum complex. The thin layer
of this soil is relatively free of large stones, but it is usually under-
lain by a cap rock of very hard, resistant sandstone. This complex
occurs near Wellston silt loam on small saddles of the ridge tops
or on the extreme points of the ridges.

The areas of shallowest soils consist of Muskingum silt loam or
stony silt loam, and the arveas of deeper soils consist largely of
Wellston silt Joam. Owing to the volling relief, runoff is rapid.
This soil is almost entirely timbhered. Because of moisture deficiency,
tree growth is very slow, and most of the trees have little commercial
value. The vegetation consists principally of chestnut oak, black
oak, brush, and briers. A total of 448 acres of this soil is mapped.

Tilsit silt loam.—This soil occurs in small areas on the broader
ridge tops throughout the sandstone upland.  The largest single area
was mapped in the vicmity of Burns City. 'The aggregate area is
2,048 ucres.
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The 10- to 12-inch surface soil is brownish-gray smooth mellow
silt loam, underlain by yellow, friable, light silty clay loam, which
becomes slightly heavier and more compact with depth. At a depth
of 20 inches the material is mottled gray and yellow, owing to slow
drainage, resulting from the underlying claypan, and below 42 inches
it becomes more friable and less mottled, grading into shale and
sandstone at a depth of 4 to 7 feet. The entire profile is strongly
acid. Surface drainage is slow, and internal drainage is only fairly
well established.

One mile southwest of Burns City there is a small area of similar
soil underlain by shale at a depth of about & feet, but it contains some
glacial pebbles such as quartz or granite. This soil is partly de-
veloped from Ilhinoian glacial till.

The Tilsit silt loam 1s more extensively cropped than the Zanes-
ville soil with which it is associated. Corn, wheat, and mixed hay
are grown on neatrly 50 percent of the area. The rest consists largely
of low-grade pasture land. Crop yields are similar to those on
Zanesville silt loam.

Muskingum silt loam, colluvial phase.—Small areas of this phase
occur on gentle slopes, gencrally at the base of the Muskingum
hillsides. The soil on these areas is much deeper than that on the
steep hillsides. These soils are formed {from clay, silt, and to some
extent shaly and stony material transported by gravity and local
wash from the steep slopes. The 11- to 15-inch surface soil is light
brownish-gray silty clay loam to slightly gravelly loam. The sub-
soil is dull brown or yellowish brown, in some places blotched with
orange-colored iron stains and some light-gray mottling. This soil
is strongly acid throughout. The total area is 2,624 acres.

Many areas of this phase have been cleared and cultivated in the
past. They are also frequently used as sites for farmsteads. Corn,
wheat, and soybeans are grown to a limited extent, but yields are
rather low, especially on the more shaly and the more recent deposits.
Much of this soil is reverting to grassland cf low value or is being
naturally restocked with a timber cover consisting largely of sassa-
fras, persimmon, and elm.

Johnsburg silt loam.—This soil occurs on the broader ridges of
the sandstone, siltstone, and shale upland. Areas of it are in sec.
30, T.5 N,R. 3 W.;sec. 14, T.2 N, R. 3 W.; sec. 30, T. 2, N, R. 4 W.;
sec. 34, T. 3 N, R. 3 W.; and sec. 28, T. 5 N,, R. 4 W. It has a
total area of 64 acres. The soil is similar to Dubois silt loam except
that it is underlain by sandstone at a depth of 4 to 7 feet.

Zanesville-Wellston silt loams, slope phases.—This complex
occurs on the moderately steep slopes of 15 to 25 percent where the
soil is 3 to 4 feet deep overlying the rock. It is most extensively de-
veloped where the parent material consists largely of shale. In the
western part of the county where the soft “Coal Measures” shales form
the soil parent material, it occupies entire slopes in some places. In
this area the soil in some places 1s slightly deeper than under average
conditions. Eastward it occurs in narrow belts below the crest of the
hills or on the slopes in conformity with the outcropping shales of the
Chester formations. In such areas much of the soil is less than 3 feet
deep. A total of 16,256 acres is mapped.
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Under a forest cover the 3-inch surface soil is dark brownish gray,
underlain to a depth of 10 inches by yellow silt loam, below which the
yellowish-brown friable silty clay loam extends to the bedrock at
depths of 214 to 3 feet.

More than 60 percent of this soil is woodland. The soil is mod-
erately productive except on the upper slopes where the supply of
moisture is limited. The principal varietics of trees are oaks and
hickories.

Much of this land was cleaved during the period of agricultural
expansion, but with the decline in yields resulting from loss of organic
matter and surface soil by erosion, most of this land has now reverted
Lo pasture or is reverting to woodland where livestock is excluded.

Zanesville-Wellston silt loams, eroded phases.—This complex is
the most extensive eroded soil in the county. A total area of 20,736
acres is mapped. It occurs around the heads of most of the natural
drainageways, or draws, and in fields as nurrow strips along the
crests of ridges. Many areas that were too small to show sepaiately
on a small-scale map have heen included with the typical Zanesville
and Wellston silt loams.

The present surface soil consists of brownish-gray or yellowish-
aray silt loam, variable in thickness butl averaging less than 7 inches
thick. Shect washing has not uniformly removed the original sur-
face soil, but in many spots the strongly acid, yellow, heavier sub-
soil is exposed. Straight shallow grooves, formed by washing in
the enltivator rows of cornficlds, and shoesiring gullies, or rills, are
of common occurrence.

Corn, wheat, and hay are the prineipal crops, and the eroded con-
dition is a result of the frequent growing of corn. The vyields of
crops depend largely on the depth and uniformity of the silty surface
soil that remains. Yields of corn range from 5 to 15 bushels an acre
and those of wheat from 4 to 8 bushels. Owing to the decline in
yields, the land has gradually reverted to a thin grass cover and
eventual abandonment, especially on the narrow ridge tops. Very
little timber grows on this phase. Considerable natural vestocking of
timber is occurring where the land is not pastured. Although the
nitrogen and organic-matter contents are low and the physical con-
dition of the soil is rather unfavorable, reasonable success 1 restock-
ing much of this land to timber may be expected, especially if the
land is rehabilitated by the growth ot lespedeza and hlack locust.

Zanesville-Wellston silt loams, gullied phases.—A total of (6,272
acres of the Zanesville-Wellston silt loams have been dissected and

ractically destroyed by gully erosion. Three or more gullies per
Eundrcd fect across the slopes have cut into the yellowish-brown
subsoil to depths of 1 to 4 feet, and in many places down to the
bedrock. Gully erosion is usunally associated with sheet erosion,
which has reduced the thickness of the silt loam surface soil between
the gullies to less than 6 inches.

This phase nsually occurs as wasteland with a thin cover of hroom-
sedge, poverty grass, and other grass of low pasture value. Broom-
sedge, briers, brush, and some sassafras, persimmon, and locust sprouts
constitute the principal vegetation. These plants and trees probably
will prepare the soil for natural reforestation by more valuable trees.



MARTIN COUNTY, INDIANA 21

Muskingum stony silt loam.—This is the most extensive soil in
the county, comprising 30 percent of the area. A total of 64,832
acres is mapped. It occurs on slopes of 25 to 40 percent. Probably
80 percent of the area is timbered.

n wooded areas the 3-inch surface soil is dark brownish gray,
highly organic, and nearly ncutral in reaction. The mineral soil
is usually covered by a thin mat of partly decomposed leafmold.
The subsurface soil is light yellowish-gray silt loam, in most places
containing a small quantity of very fine sand. 'The subsoil consists
of pale-yellow silt loam, underlain by hard, resistant sandstone or
siltstone rock or interbedded sandstone, siltstone, and shale at a
depth of 15 to 20 inches. Hard, resistant brown or brownish-gray
stone fragments 4 to 10 inches in diameter are commonly found on
the surface and embedded in the soil. Crags and blufls are common
where the soil is derived from Mansfield sandstone and some members
of the Chester series. The Mansfield formation in some places acts
as a cap rock forming ledges below which the outcropping shales of
the Chester series may produce a deeper soil mass relatively free
of stones.

This soil originally was cempletely covered by timber, but most
of the commercially valuable trees have been removed. Very little
of the present tree growth gets larger than tie size before it is cut.
Tree growth is rather slow, and nearly all the trees are less than
10 inches in diameter 4 feet from the ground. The most common
species are black oak and pignut and shellbark hickory, with some
sugar maple, ash, and elm on the moist lower slopes where the soil
mantle is a little thicker.

On the upper slopes that have been cleared, a small acreage of
crops may be grown; but most of the cleared land consists of low-
grade pasture land or land that is naturally reverting to forest, as
only a few head of livestock are pastured on this soil.

Rough stony land (Muskingum soil material).—The Mansfield
sandstone and some members of the Chester series, notably the
Cypress sandstone 1n conjunction with the Beech Creek limestone,
give rise to massive bluifs and crags along all the major and minor
streams. Outcrops, 20 feet or more thick, of the sandstone forma-
tions of the Chester series produce numerous local areas of rough
stony land on the hillsides. The greater thickness of the Mansfield
sandstone and its nonbedded character result in great unscalable
bluffs, which are most pronounced in the vicinity of Shoals. Small
areas of Muskingum stony silt loam are usually included in areas
of this land type. Tree growth is very sparse on this soil, but many
small gnarled trees grow out of crevices in the rock.

SOILS DEVELOPED OVER LIMESTONE

A small total arca of soils in Martin County are developed over
limestone of the Chester formation. TFrederick silt loam is a deeply
weathered soil on medium slopes, and Corydon silty clay loam is a
shallow, fairly dark-colored soil generally developed on stecper areas.
The slope and eroded phases of Frederick silt loam, for the most part,
are on steeper slopes.

Frederick silt loam.—This soil occurs in a number of small areas

near the eastern border of the county where the Mitchell limestone
and the various limestone formations of the Chester rock series have
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been exposed. The principal areas are in the valley of Indian Creek
and near Powell Valley School. A total of 384 acres is mapped.

The 10-inch surface soil consists of friable, smooth, light-brown
to grayish-brown silt loam that changes abruptly to friable crumbly
yellowish-brown silty clay loam, which below a depth of 18 inches
gradually merges with o more compact, tough, heavy silty clay. At
a depth of about 80 inches the subsoil is brownish-red, waxy, tough
plastic clay containing some chert fragments. This material is un-
derlain by bluish-gray cherty limestone. The entire soil profile is
strongly acid in reaction. Sinkholes are numerous in some places,
especia%ly where the soil is derived from Mitchell limestone.

The soils derived from the various limestone formations of the
Chester series are free from chert, but siliccous fossils are generally
plentiful. As these stones outcrop below the {reestone, most areas
are more friable and crumbly in the upper 15 inches, owing to the
inclusion of weathered sandstone fragments. Benchlike limestone
outcrops are occasionally found on the hillsides.

This soil gives good returns on all crops grown. Corn yields 30 to
35 bushels an acre, but because of the rolling land, shect erosion is a
serious problem. For this reason the soil 1s better suited to small-
grain, meadow, and pasture uses. Wheat yields generally ave 2 to 5
bushels higher than on Zanesville silt loam. Bluegrass pastures have
a much hi?her carrying capacity than those of the Zanesviile, Wells-
ton, and Muskingum soils.

Corydon silty clay loam.—This soil is formed from the relatively
Fure limestone of the Chester rock series and from the cherty Mitchell
imestone, where they outcrop on the steep hillsides along the eastern
border of the county, principally in the valleys of Indian Creck and
the White River. Limestone crags and rocks are on the surface in
some places. A total area of 640 acres is mapped.

The surface soil consists of moderately davk brown silty clay loam,
10 to 14 inches thick, generally covered by a mat of leafmold. The
subsoil consists of yellowish-brown or light reddish-brown silty clay
with some rock usually embedded in the soil mass. Limestone bed-
rock occurs at depths of 18 to 36 inches. The entire soil mass is
neutral in reaction and well supplied with lime.

Few areas of this soil are suitable for farming, because of the stoni-
ness and steep slopes. It is almost entirely in timber, to which use
it is well adapted. The timber cover consists of mixed hardwoods
such as sugar maple, ash, elm, walnut, oak, and hickory. Tree growth
is quite rapid, and the timber is above the average in commercial value
for the section. The areus of this soil that have been cleared produce
excellent bluegrass pasture.

Frederick silt loam, slope phase.—The slope phase of Frederick
silt Toam occurs on slopes of 18 percent or more, which are too steep
for general farming operations. The soil is similar to Frederick silt
loaum. It has a light-brown surface soil with occasionally some dark
color owing to penetration of organic matter. The subsoil is domi-
nantly brown to yellowish brown, with reddish-brown clay overly-
ing the Iimestone. A total of 640 acres 1s mapped.

This soil is well adapted to the growth of hoth timber and bluegrass.
Probably 50 percent has never been cleared of timber, although the
present stand has been heavily cut over and contains very few trees
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lavger than tie size. The cleared land consists largely of pasture con-
timing much bluegrass. Cultivated crops are grown only to a limited
extent, because of the severity of erosion.

Frederick silt loam, eroded phase.—Under cultivation, sloping
areas of Frederick silt loam are susceptible to severe shect erosion.
The soil of this eroded phase 1s best nsed for bluegrass pasture or
forestry, but wheat and mixed hay may be grown with moderate suc-
cess. The grayish-brown surface soil averages less than 7 inches
thick, and the tongh yellowish-brown subsoil 1s exposced on 50 percent
of the area. Crop yields are shghtly higher than on Zanesville-Well-
ston silt loams, eroded phases, owing to the less acid soil conditions
and the greater abundance of plant nutrients.  Much of this soil 15 1
pasture or crops. A total of 128 acres is mapped.

SOILS DEVELOPED OVER SANDY DEPOSITS

During the period of Wisconsin glaciation farther north in In-
diana, strong westerly winds picked up sand from some of the larger
stream bottoms of Martin County and deposited them on the uplands
to form low dunelike arcas. ‘I'hese sands for a long time have been
fixed in place by forest vegetation and have weathered to form
Princeton fine sancdy loam. A slope phase of Princeton fine sandy
loam is also mapped. In depressions of the sandy deposits, Ragsdale
loam, a poorly drained, dark-colored soil, 1s shown on the map.

Princeton fine sandy loam.—This soil type has a total area of
1,216 acres. 1t has been formed from loose, caleareous, fine sand
deposited by wind action in scattered areas along the bluils on the
castern and southeastern sides of the White River Valley. This soil
has a sand-dune relict and is irvegularly rolling, with swells and
depressions n the Iarger areas.

The surface soil to a depth of 12 inches consists of loose, light-
brown fine sandy loam, which is slightly coherent when moist. ‘The
content of organic matier has always been low, even under the native
forest cover, and consequently the moisture-holding capacity is rather
low. From a depth of 12 to 30 inches the upper subsoil layer consists
of strong-brown to light redchsh-brown friable clay loam or sandy
clay loam, The texture ranges trom a loose loamy fine sand to a mod-
erately compact clay loam.  The lower subsoil layer is loose light red-
dish-brown fine sand, underlain by hmy yellowish-gray sand at a
depth of about 50 inches.

In a few places, such as south of Pmnacle Rock at Shoals, the soil as
mapped consists of decp loose brown sand that has been washed from
the higher areas and has accumulated on the lower slopes.

In the vicinity of Shoals a few small poorly drained depressed areas,
totaling about 25 acres, were included with this soil.  These areas have
gray to Light-gray surface soils, 10 inches deep, which are underlain
by moLtlecfgmy and yellow heavy clay loam to silty clay loam subsoils.
Diainage is retarded, owing to the low position and the impervious
subsoil. If a larger area had been involved this soil would have been
mapped separately as Ayrshire loam.

Princeton fine sandy loam is used primarily for general farming.
Owing to its low moisture-holding capacity, corn yields generally are
only about 25 bushels an acre. Higher yiclds are possible in years of
well-distributed and adequate ramfall during the growing season.
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Wheat, soybeans, and alfalfa are able to utilize the available moisture
supplies to greater advantage. Wheat is probably the principal crop
grown; yields range from 10 to 15 bushels an acre when fertilizer 1s
applied. Since the soil is only slightly acid, alfalfa and swecetelover
can be grown with hght applications of Iime to the land. Probably
90 percent of the soil 1s cultivated, and one-third or more of 1t is used
for rotation pasture.

This soil is naturally adapted to a variety of special crops such us
watermelons, cantaloups, sweetpotatoes, early tomatoes, and tree fruits,
especially peaches. As its use for general farm crops is Iimited pri-
marily by lack of maisture, the more extensive development of this
s01l for special crops probably would bring more prolitable returns.

Princeton fine sandy loam, slope phase.—Tlis phase 15 too steep
for normal tillage operations, although much of it 15 used for field
crops and pasture. Erosidn is not a serious problem, because the loose
fine sandy loam surface soil and the friable sandy clay Toam subsoil
absorb most of the vainfall. Timber growth 1s excellent on the timbered
slopes, but regeneration of the timber stand, on aveas that have been
cropped, is somewhat diflicult because of the low content of organice
matter. A few areas icluded with this soil have moderately colierent
loam surface soil and more compact, heavier subsoil. A total of 576
acres is mapped.

Ragsdale loam.—This soil occurs in scveral small depressed areas
surrounded by Princeton fine sandy loam. A total of G4 acres is
mapped. The sol is similar to Montgomery silty clay loam in color,
but us it is developed from sundy materials, 1t is more friable through-
out. The dark brownish-gray surface soil is underlain at a depth
of 15 Lo 20 inches by a firiable mottled yellow and gray sticky sandy
clay loam subsoil extending to a depth of about 30 inches. At depth
ot 5 feet or more the material becomes more sandy. This so1l is some-
what less productive for certain crops than the heavier Montgomery
soils, but high yields ave obtained where the Iand 1s drained arti-
ficially.

A few small areas of lighter colored, poorly drained soils were in-
cluded with Ragsdale loam. This included soil also occurs in depres-
sions where artificial driunage may be diflicult to establish. The 10-
inch surface soil is dark- to brownish-gray loam grading into mottled
gray and yellow or brown loam or clay loam. Dark-brown rounded
concretions, together with rust-colored blotches and stains, are fre-
quently present throughout the soil.  This soil is only slightly less
productive than the typical Ragsdale loam.

SOILS DEVELOPED OVER CALCAREOUS GLACIAL TILL

The remains of glacial deposits left by the ancient Illinoian gla-
cier are in the western part of the county. Probably these deposits
were originally calcarcous, but the limestone fragments and rock
flour have been leached and are now acid in reaction to a depth of 8
to 12 fect. On medium slopes where natural internal and external
drainage are good, Cincinnati silt loam and its shallow phase are
mapped. Parke silt loam ocenrs on reddish-brown lighter textured
glacial drift that has been described as Illinoian in age. Internal
drainage is somewhat move rapid than in Cincinnati silt loam. On
the nearly level areas of glacial till, external drainage is slow and
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internal drainage has become exceedingly slow because of the de-
velopment of a claypan or hardpan in the subsoil. Gibson silt loam
occurs on the gently sloping areas, and it is not quite so slowly
drained as the necarly level Vigo silt loam. Soils on steep areas de-
veloped from glacial till have been croded severely wherever they
have been cleared. Uncleaved areas are mapped as Cincinnati silt
lonm, steep phase, and the croded arcas as Cincinnati silt loam,
evoded phase, and Cincinnati silt loam, gullied phase.

Cincinnati silt loam.—This soil type occurs on rolling upland
bordering streams of the Illinoian {ill plain, which projects into the
county in several places along the western border. The most ex-
tensive areas of this soil are 1 the vicinity of Loogootee. A total
of 1,728 acres is mapped.

In cultivated fields the 7- to 12-inch surface soil is light brown to
brownish gray. After a rain the fields have a strong-brown color.
The land slopes from nearly flat to 15 percent, and on the more slop-
Ing arcas erosion is a serious problem, especially when clean-culti-
vated crops such as corn are grown. At a depth of 12 to 34 inches
the subsoil consists of friable yellowish-brown silty clay loam, which
becomes slightly mottled below 25 inches. In many places light-
gray silty streaks occur along the cleavage planes and extend to the
moderately heavy claypan at a depth of about 3 feet. Internal
drainage conditions ave only slightly affected by the claypan. Af
a lower depth the acid subsoil becomes less mottled and more friable
and gritty, and it extends to the parent material at a depth of 10 feet.
This material consists of a heterogencous mixture of limy clay, silt,
sand, and some small gravel consisting of rounded chert, quartzite,
and granitic and feldspathic rocks deposited tens of thousands of
years ago by glacial ice. The entire soil mass is strongly acid nearly
to the Iimy substratum.

About 90 percent of this soil has heen cleared of timber and culti-
vated. The mixed cover of forested areas consists largely of oak
and hickory with some elm, ash, maple, and beech.

The crops grown and the yields ave similar to those on Zanesville
silt loam. Because of the deeper soil, the moisture-holding capacity
is a little better and corn yields are slightly higher. Corn yields 30
1o 40 bushels an acre and wheat 14 to 20 bushels. A large part of the
cropland is nsed as meadow and pasture in order to retard the de-
structive erosion that occurs with clean-cultivated crops such as corn.
Corn, small grains, and hay each occupy about 10 percent of the soil,
and pasture land about 30 to 40 percent.

Cincinnati silt loam, shallow phase.—In scveral places on the
borders of the Illinoian till plain the ice deposited a thin covering of
glacial till on the sandstone and shale upland. This soil is similar to
typical Cincinnati silt loam to a depth of 4 to 7 feet, where 1t overlics
sandstone, siltstone, and shale. A total of 384 acres is mapped in small
areas in the vicinity of Bramble and Loogootee and southward from
Parsons School.

Because ot the rolling relief and the slightly greater susceptibility
Lo eroston, a large part of this soil is used for pasture and timber. The
crops grown and yields obtained on cultivated areas are similar to
those on Cincinnati silt loam,
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Parke silt loam.—This soil is associated with Cincinnati silt loam.
A total of 512 acres is mapped. The principal areas occur near
Loogootee, in the vicinity of Mount Pleasant and Strawn Schools, and
in the northwestern corner of the county near Culpepper School.

The surface soil to a depth of 10 inches consists of light-brown
smooth silt loam somewhat reddish when moist. At a depth of 30
inches the subsoil is Triable light reddish-brown silty clay loam. Below
this the material gradually becomes more friable and gritty until the
characteristic reddish-brown mixed silt, sand, and gravel substratum
is reached at a depth varying from 40 to 60 inches. The soil is acid,
and at no place does Jimy parent material oceur.

In a few places there is inclnded with Parke sili. Toam a soil that
is derived from water-assorted sands. silts, and clays. This soil is
similar in most respects to irue Pavke silt loam, except that it has only
small quantities of gravel. The fine gravel is gencrally found in the
red sandy substrata such as may be seen in the road cut east of Boggs
Creck on United States Highway No. 50. The parent material con-
sists of noncalcareous assorfed and straiified sands with some gravel
and silty material. The Iand is nearly flat except, for the rather steep
narrow slopes to the adjacent bottom land. This included soil is much
like Bainbridge silt loam and is found in association with Otwell silt
loam.

The relief of Parke silt. loam is moderately rolling to flat, and the
soil is susceptible to crosion when clean-cultivated crops are grown
on the rolling areas. Although the cropping system is similar to that
of the associated Cincinnati silt loam. somewhat higher vields mayv be
expected. The permeable, friable subsoil permits roots to penetrate
to greater depths; consequently crops arve less likely to suffer from
drought. Although the soil is strongly acid. legnmes, inclnding alfalfa,
are reported to yicld well when suflicient lime is applied.

Gibson silt loam.—The principal areas of this soil type occur in
the vicinity of Loogootee and southwest of Burns City on the connty
line. A total arvea of 448 acres is mapped. The soil is similar to Tilsit
silt loam, although the claypan varies in depth from 2 to 3 feet from the
surface. The lower subsoil layer differs principally in the presence of
some rounded glacial gravel and in being underlain by moderately
compact limy mixed clay, silt, sand, and gravel al. an average depth of
10 feet. Glacial gravel is present in the entive soil mass. A detailed
description appears in the section on Morphology and Genesis of

Soils. West of Burns City there is a small avea of similar soil which is
included with Tilsit silt loam because it is underlain hy shale at a depth
of 5 feet.

A variety of farm crops are grown, but corn, the principal crop, is
grown on about 20 percent of the soil. Corn yields about 35 to 40
bushels and wheat about 20 bushels to the acre when the land is
fertilized. Liming is nccessary in order to grow clover.

Vigo silt loam.—The 7-inch surface soil of Vigo silt loam consists
of smooth light brownish-gray silt loam that is slightly rust-stained.
This material grades through a lighter gray subsmrface soil into
motiled gray and yellow moderately tough compact silty clay loam
extending to a depth of 15 to 18 inches. Beneath this is very tough
compuacl 1mpervious silty clay, which breaks into irregular angular
blocks about 2 inches in diameter. Below 30 inches the soil hecomes
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slightly more gritty and friable, but it still maintains the compact
massive blocky structure. Some glacial pebbles and grit occur
throughout the profile. The soil to a depth of 5 feet is strongly acid,
and below this the acidity declines to the calcarcous parent material
at about 10 feet. The parent material consists of a compact bluish-
gray heterogencous mixture of clay, silt, sand, and some glacial gravel,
which was deposited during the Ilhinoian glacial period.

The heavy impervions subsoil makes it rather difficult to drain this
soil with tile. Corn, wheat, and timothy are the principal crops.
Corn yields about 20 to 25 bushels an acre. Red clover requires lime
on this soil. A total of 128 acres 1s mapped, principally in the
vicinity of Lioogootee.

A few small areas of Loy silt loam ave included with Vigo silt loam
as mapped. It isa light-gray soil occupying flat to slight depressions
associated with typical Vigo silt loam. At a depth of 10 inches the
subsoil is rust-stained light-gray compact silty clay loam that grades,
at a depth of 18 inches, into a very compact impervious clay. At a
depth of about 10 feet the parent material consists of limy mixed
clay, silt, sand, and some glacial gravel, laid down during the Illinoian
glacial period. This included soil is a little colder and wetter in the
spring than the associated Vigo silt loam. Crop yields generally are
slightly lower.

Cincinnati silt loam, steep phase.—This phase occurs on the steep
slopes around the dramnage lines on the Tllinoian till plain in the
vicinity of Loogootece. A total area of 1,152 acres is mapped. It is
very similar to the typical Cincinnati silt loam except for the steep
slope, which precludes farming operations.  Although it is covered
largely by a mixed stand of hardwoods, consisting mostly of oaks
and hickories, some of it has been cleared and cultivated. IDecause
the crop yields are low, it has reverted to pasture.

A small part of this phase occurs on the borders of the sandstone
land, where the soil resembles Cincinnat1 silt loam, shallow phase,
with bedrock occurring at shallow depths. Severnl areas of Parke
silt loam, steep phase, which was not mapped separately, are included
with this soil.

Cincinnati silt loam, eroded phase.—This phase is similar to the
typical Cincinnati silt loam except for the loss of much of the surface
soil. In most places the original surface soil has been reduced to less
than 6 inches deep. Occasionally sheet wash may be actively remov-
ing part of the subsoil. A total area of 1,088 acres 1s mapped. Less
than 10 percent of the land is used for crops, principally corn and
wheat. The rest consists largely of wasteland, idle fand, and low-
grade pasture land. Reclamation for forestry purposes is probably
the best possible use for this land, although it may also be used for
pasture if lime and fertilizer are applied.

Several areas of eroded Parke silt loam have been included with
this soil. In these arcas the subsoils ave reddish brown. On areas
bordering the sandstone upland, bedrock may occur within 5 to 7 feet
of the surface.

Cincjnnati silt loam, gullied phase.—The gullied phase of Cin-
cinnati silt loam has a total area of only 192 acres. It consists of
areas of Cincinnati silt loam that have been destroyed as cropland
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by gully erosion. The surface soil has been largely removed, and the
gullies range from 1 to 5 feet deep or more. Several gullied areas
of Cincinnati silt loam, shallow phase, and Parke silt loam are
included with this phase on the map. The best use for the land
probably is to reclaim it for forestry purposes by the growth of
lespedeza and black locust.

SOILS DEVELOPED OVER SILTY DEPOSITS OFF FORMER LAKES

A relatively small total arca of soils in the glaciated part of the
county is developed over stratified silty and clayey deposits that are
supposed to have been laid down in lakes that formed around the
border of the Illinoian glacier when it was melting.  Natural dram-
age in these aveas is dependent largely on the degree of slope and on
the proximity of valleys that will carry runofl. Otwell silt loam is on
medium slopes, and both internal and external drainage are good for
agricultural purposes. Haubstadt silt loam is on somewhat more
gentle slopes, and although its external drainage is good, internal
drainage is somewhat slow. The soil dees not need «a rtificial d rainage
to grow agricultural crops, but it cannot bhe cultivated as early in the
spring as Otwell silt loam. Dubois and Robinson silt loams occur on
the nearly level areas, where external drainage is medium to slow and
where internal drainage is very slow. Dubois silt loam can be culti-
vated successfully withont artificial drainage, although the kinds of
crops are limited by excess moisture; but artificial drainage is neces-
sary for practically all crops on Robinson silt loam. 'Wooded areas of
Otwell silt loam, slope phase, and cleared areas of Otwell silt loam,
eroded phase, occur where recent stream action has dissccted the land
and slopes are steep. All the soils developed over silty deposits of
former lakes are strongly acid in reaction.

Otwell silt loam.—This soil is gencrally developed from noncal-
careous fine-textured sediments consisting largely of silts and clays
Iaid down in ponded or slack-water areas along the border of the
Illinoian till plain and in old abandoned ox bows of the White River.
Areas of this soil occur as terraces along IFurse Creek and Sugar Creek
in the vicinity of Loogootee and in the several abandoned ox bows of
the White River between Pea Ridge School and Houghton School.
A total area of 1,536 acres is mapped.

The relief ranges from undulating to gently rolling. In general
the relief is less than 20 feet; this resulls in less rapid runoff and
considerable less loss from erosion as compared with the Cincinnati
and Zanesville soils. This soil is almost entirely under cultivation.
The crops grown and the yields produced are similar to those on
Cincinnati silt Joan.

This so1l is relatively free of gravel and sand throughout. Valley
slopes along the stream south of Loogootee contain small quantities of
rounded gravel. The entire soil profile is strongly acid to a depth of
7 feet. In o few places around Loogootee the slack-water plain is
known to contain abundant supplies of free lime at depths of 6 to 8 feet.

Haubstadt silt loam.—This soil is most extensive on the high
terraces around Loogootee and in the northwestern corner of the
county. Smaller areas ave found in old abandoned ox bows and high-
terrace remnants scatiered along the White River Valley from Bea
Ridge School to the Dubois County line. A total avea of 1,216 acres
is mapped.
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This so1l is derived from moderately acid stratified deposits of clays
and silts originally laid down in slack water. In the vicinity of
Loogootee a few areas of the deposits are known to be moderately cal-
carcous. This soil has characteristics similar to those of the Gibson
and Tilsit soils. Although a little rounded cherty gravel is present
in many places, the soil Is generally free of coarser materials. The
system of farming and the crop adaptations and yields in general are
similar to those of Gibson silt loam and associated well-drained soils.

Dubois silt loam.—This soil is developed over water-laid assorted
silts and cluys of the Illinoian glacial age and occurs m small areas in
the vicinity of Loogootee and in the northwestern corner of the county.
Other areas are in the abandoned ox bows of the White River.

The 10- to 12-inch surface soil is smooth brownish-gray silt loam in
which a few round brown iron and manganese concretions, or turkey-
shot gravel, are usually found. As the soil tends to bake and form a
crust when it dries, it is sometimes diflicult to obtain a good stand of
soybeans, because they cannot break through the crust. To a depth
of 17 inches the subsoil is mottled gray and yellow heavy silt loam or
silty clay loam, which becomes heavier with depth. A heavy imper-
vious claypan generally occurs at a depth of 30 to 36 inches, but 1n a
few places it is developed at shallower depths. The underlying sub-
soil becomes yellower, more friable, and shghtly gritty and rests on
stratified assorted silts, clay, and sand at depths of 6 to 8 feet. The soil
is strongly acid throughout.

Nearly all of this land was originally cleared of its timber cover
and brought under cultivation. Corn, wheat, and mixed hay are
the principal crops. Corn may yield as high as 50 bushels an acre
when the land is tiled, Yimed, and fertilized, but the general average
is 85 to 40 bushels. Red clover is productive where the soil has been
limed. On unlimed arcas timothy and redtop are usually grown.
Lespedeza and soybeans are grown to some extent as leguminous hay
crops. Wheat is grown most successtully on the drained arcas, as
considerable difliculty is experienced i some years with winterkilling.

Robinson silt loam.—This soil type occurs on flat land where drain-
age is very slow and the soil is subject to saturation for long periods.
Artificial drainage is more necessary than on Haubstadt silt loam,
and the crop response to drainage 1s greater. A total area of 320
acres is mapped. It occurs in several areas near Loogootee, in the
northwestern corner of the county, and in the old river bed south of
Pea Ridge School.

The surface soil is brownish gray when moist but is light gray when
dry. The subsoil is rust-stained light-gray slightly heavier silt loam
with some iron concretions. A claypan occurs at a depth of 30 to 36
inches and retards internal drainage. Below this the subsoil is more
friable mottled gray and yellow heavy silt loam and is underlain by
assorted silt and clay layers at a dept of 6 to 8 {eet.

Corn, wheat, and mixed hay or timothy are the principal crops.
Red clover cannot be grown successfully without the use of lime,
becanse of the acid condition of the soil.  Lime is usually applied to
the land at the rate of 2 tons an acre.

Otwell silt loam, slope phase.—"The slope phase of Otwell silt loam

occupies a total avea of 384 acres, associated with Otwell silt loam on
slopes of 12 to 25 percent. It has a grayish-brown surface soil and a
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yellowish-brown subseil. The narrow, steep slopes with slight relicf
are frequently cultivated where they form part of a field. Crop
yields are usually Jow because of the limited supply of moisture and
the loss of surtace soil through erosion. These slopes arc better
adapted to pasture or timber than to cultivation.

Otwell silt loam, eroded phase.—Most of the surface soil of the
eroded phase of Otwell silt loam has been removed by erosion, because
of the slopes being planted to clean-cultivated crops or failure to
maintain a vegetative cover on them. The slopes are narrow and
steep, ranging from 15 to 20 percent, although the relief generally is
less than 15 feet. IProbably 30 percent or more of this phase is used
for crops, although the yields are relatively low. The rest is largely
in pasture land, to which it is probably best adapted. A total area
of 576 acres is mapped.

SOILS OF THE TERRACES

The soils of the terraces arc placed in the following subgroups on
the basis of the source of parent material: (1) Soils developed over
mixed alluvial deposits, and (2) soils developed from calcareous
slack-water clay.

SOILS DEVELOPED OVER MIXED ALLUVIAL DEPrOSITS

A number of terraces that lie generally above stream overflow
occur along the White River and 1ts tributaries in Martin County.
These natural terraces consist of mixed alluvial deposits laid down
by the streams a long time ago. Since the materials were laid down
the streams have cut into them to suflicient depth to leave most of
them above present high-water levels. A part of the materials in
these terraces were laid down by flowing water, and the materials
are composed of acid sands, silts, and clays in varying proportions.
The well-drained soils developed from these acid materials belong
to the Elkinsville series; the imperfectly drained soils belong to the
Pekin series; and the very slowly dramed light-colored soils with
moderately developed claypans belong to the Bartle series. Along
the White River are terrace deposits of sand, silts and clays that are
neutral in reaction and in places are actually calcarcous. Martins-
ville Joam is developed from this kind of material.

Elkinsville silt loam.—This soil occurs on low terraces that gen-
erally have a slope of less than 5 feet in the valleys of the White
River and Indian Creek, where it may be subject to overflow during
unusually high water. A total aren of 320 acres is mapped. The
surface soil is light brown to grayish brown, and the subsoil is yel-
lowish-brown silty clay loam with a reddish tint that is free of
motiles to a depth of 25 inches or more. The substratum consists of
stratified deposits of sand, silt, and clay, which are usually somewhat
acid in reaction. Corn and wheat are the principal crops grown on
this soil.

At the edges of the terraces, adjacent to the bottom land, there is
an inclusion on narrow, short, steep slopes of 12 to 20 percent. This
included soil occurs mainly along the breaks to streams. Under a
timber cover the surface soil is grayish brown and ranges from 8 to
11 inches in thickness. Many of the narrow slopes in fields are
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cultivated with the associated typical Elkinsville silt loam, and much
of the surface soil is lost through erosion. Crop yields are low.
The total arca of this inclusion is small.

Martinsville loam.—This so1l type occurs in several small areas
in the White River Valley between Shoals and Indian Creek. A total
area of 192 acres is mapped.

The 8- to 12-inch surface soil consists of light-brown loam or fine
sandy loam. The subsoil consists of li ht-brown friable clay loam
or sandy clay loam, underlain by stratified sand and silt at a depth
of 3 to 4 feet. The soil is moderately acid to a depth of 3 feet.
Because of the sand content, the soil drles and warms quickly in the
spring and tillage operations are easily performed. Corn, wheat, and
clover are the principal crops, although soybeans and alfalfa are
also grown to some extent. Liming is necessary for the successful
growth of alfalfa.

Pekin silt loam.—This soil occurs as low alluvial terraces in the
valleys of Indian and Boggs Creeks and along small tributaries near
the White River. In some places it is subject to overflow during
high floods. In most respects the soil is similar to Haubstadt silt
loam, but the underlying material contains a higher content of sand.
Yields of crops, especially corn, may be slightly higher, as the supply
of moisture and organic matter is more abundant.

Bartle silt loam.—This soil is developed from the more recently
deposited noncalcareous water-laid silts and clays on low terraces
along Indian Creck and Boggs Creek, where it is occasionally subject
to overflow. The surface soil is brownish-gray silt loam, but in the
bends of streams some sand may be present. The subsoil is mottled
gray and yellow hight silty clay loam. Slow drainage is due mainly
to the low, flat position, although in places a moderately heavy clay-
pan is present, which retards moisture movement to some extent.

A fow small areas that have poorer natural drainage have been
included with this soil. These areas occur in Indian Creek Valley,
the principal one being near the Lawrence County line. The surface
soil 13 hght gray, and it usually has numerous iron concretions scat-
tered over it. The subsoil is a rust-stained light-gray to bluish-gray
silt loam that becomes slightly heavier with depth and is underlain
by a compact impervious claypan at a depth of 3 feet.

The farming system and crop adaptations are similar to those on
Dubois silt loam, although the yields are lower on the more poorly
drained areas. A total area of 1,024 acres is mapped.

SOILS DEVELOPED FROM CALCAREOUS SLACK-WATER CLAY

The soil material developed from calearcous slack-water clay was
laid down when the valleys were flooded for a long period of time
and temporary lakes were formed in the valleys. Water was quiet
in these lakes, and only the fine-textured materials remained in sus-
pension except near the place where water entered. These fine ma-
{erinls gradually settled out to form deposits of calcareous clay.
Since the draining of these temporary lakes the deposits have been
dissected somewhat, and they now remain above all but the highest
flood levels. Markland silt loam is developed near the edges ol theso
terraces where surface drainage is fairly rapid and internal drainage
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1s good. McGary silt loam occurs a little farther back on the ter-
races where the land is nearly level and drainage is fair to slow.
McGary silt loam can be cultivated successtully without artificial
drainage, but the crops adapted to it are limited. Montgomery silty
clay loam occurs in the depressions of the low terraces. The soil is
dark-colored and very poorly drained except where ditches and tile
drains have been installed.” It is highly productive of corn and
other crops when it has been artificially drained.

Markland silt loam.—This soil is dertved from calearcons heavy
clay deposited in protected coves of the White River Valley at an
elevation of 460 to 470 feet ubove sea level and near the outlets of all
the larger tributary streams to the White River. It was probably
laid down by the ponding of the melt waters of the late Wisconsin
glacier. This soil occurs on the breaks or sloping borders of low
terraces. The drop to the nearby bottom 1s rarely more than 12 feet.
A total area of 1,792 acres is mapped. The larger areas are at the
mouths of the Lost River and Indian Creek.

The soil to plow depth consists of grayish-brown smooth rather
heavy silt loam that becomes cloddy if cultivated when wet. The
material is usually 7 to 10 inches thick, and there is little loss through
erosion. It changes abruptly to a moderately friable yellowish-brown
silty clay loam, which becomes very compact and tough at a depth of
15 mches. The subsoil is plastic and sticky when wet. Calcarcous
grayish-brown silty clay occurs at depths of 24 to 30 inches. Arveas of
this soil that occur farther from the White River are likely to have
more friable, deeper subsoils, and the calcarcous parent, material lies
at depths of about 45 inches,

This soil is only shightly acid and is above the average productivity
for the area. A rotation of corn, wheat, and clover is usually followed,
although the soil is probuably best adapted to small grains and grasses.
Alfalfa and sweetclover grow well, although an application of lime is
generally needed. Red clover can be grown successfully without the
use of lime. Corn yields about 30 bushels an acre, wheat 20 bushels,
and clover hay 134 tons. It is the common practice to apply commer-
cial fertilizer to wheat.

McGary silt loam.—This soil is derived from assorted clays, con-
taining a high content of lime, deposited on fow henches near the
mouths of all the larger tributaries to the White River. A total area
of 896 ncres is mapped.

The 10-inch surface soil consists of brownish-gray to gray rather
heavy silt loam, which puddles and bakes under improper manage-
ment. It is underlain by mottled gray and yellow silty clay loam,
which grades into a very heavy tough waxy brown or yellowish-brown
silty clay at a depth of 17 inches. Grayish-brown limy clay oceurs at
an average depth of 30 inches. Areas of this soil that oceur farthest
upstream are often derived from more silty deposits with less lime at 2
depth of about 45 inches. The subsoil is also a little more friable.

Corn, wheat, and clover are usually grown in rotation on this soil.
Corn yields about 30 bushels an acre, and wheat 20 bushels. As the
soil is only moderately acid, red clover can be readily grown. Owing
to the heavy subsoil at a shallow depth, tile drains must be laid close to
obtain best results. Alfalfa may be grown on well-drained land.
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Montgomery silty clay loam.—This soil occurs on terraces near the
mouths of the lavger tributarvies to the White River, associated with
the Markland and McGary soils. It is underlain by caleareous clay.
A total avea of 256 acres is mapped.

The 15- to 18-inch surface soil consists of dark-gray silty clay loam,
underlain by mottled gray and yellow tough waxy silty clay. Limy
clay is present at depths of 5 feet or more. The soil is neutral in
reaction,

Although the soil is plastic and sticky when wet, a granular seedbed
may be prepaved easily if the soil is worked under proper moisture
conditions. Under cultivation a loose granular soil mulch develops.
Corn yields about 50 bushels an acre, but in favorable years the yield
is much higher. Wheat is susceptible to some winterkilling, especially
when water stands on the soil, and it is likely to lodge before harvest.
When fertilizer is applied to the land, wheat yields about 22 to 25
bushels an acre. Red clover can be grown successfully.

Included with Montgomery silty clay loam is an inextensive soil
much like Lyles silty clay loam that would have been mapped sepa-
rately if the area were larger. It is best swited to corn, the yield of
which averages abont 50 bushels an acre. As this inclusion covers only
a few small areas, the agriculture is determined by the surrounding
soils,

SOILS OF THE OVERFLOWED STREAM BOTTOMS

Most of the stream bottoms of Martin County are level, but the
land adjacent to the stream courses in many places is somewhat
undulating and natural drainage is better than on those areas some
distance from the stream courses. The soils of the overflowed stream
bottoms are placed in the following subgronps on the basis of the
source of parent material: (1) Soils consisting of nonacid alluvium,
and (2) soils consisting of acid alluvium,

SOILS CONSISTING OF NONACID ALLUVIUM

The alluvium of streams coming from the glaciated arcas is either
neutral or only slightly acid in reaction. The well-drained soils of
this alluvium mclude Genesee silt loam; Genesce silt loam, high-
bottom phase; Genesee loam; Genesee loam, high-bottom phase;
Genesee fine sandy loam; and Genesee fine sandy loam, high-bottom
phase. The high-bottom phases of the various soils are on slightly
higher levels and arve less frequently flooded than the norniul coils.
They are also somewhat more acid in reaction, although not suffi-
clently so to require lime for producing alfalfa and red clover.
Although the Genesee soils are among the most productive of the
entire county, they are somewhat less productive than Genesee soils
farther north where the proportion of sandstone and shale frag-
ments is less. Their usefulness is limited somewhat by the fact that
they are subject Lo frequent floods in the spring. They are well
suited to corn and produce fairly high yields without fertilization.
el silty clay loam and FEel silt loam are level and imperfectly
drained, but artificial drainage is not necessary for the production
of corn and most other crops. Shoals silt loam and Shoals silty clay
loam are more slowly drained than the Eel soils and are improved

498445—406——5
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by artificial drainage. These soils generally occur throughout the
White River Valley on broad, elongated flats at a slight elevation
above the Genesce soils,

The system of farming on the sweet bottom soils consists domi-
nantly of growing corn, which is usually grown continuously for a
namber of years on the same land. Corn 1s the principal crop be-
cause the hazard from overflow 1s lower than with fall-sceded crops
and there is a good supply of moisture, organic matter, and nitrogen
in the soil. Ifloods usually occur during the early spring months
before the corn is planted. Corn yields from 30 to 60 bushels an
acre, and wheat about 15 bushels. Alfalfa, swectclover, and red
clover give high yields if the crop ecscapes overflow. Tame-grass
hay, such as timothy, also makes excellent yields, especially on the
less well drained soils. These soils are locally referred to as syca-
more land. Many farmers on these soils are now rotating crops to
diversify the farming system and increase the corn yields. Rota-
tions that have been {ollowed are (1) corn, corn, oats, wheal, sweet-
clover; (2) corn, wheat, soybeans; and (3) corn, wheat, and red
clover.

These so1ls were originally covered with a good stand of sycamore,
elm, ash, soft maple, cottonwood, tuliptree, and beech. Less than 5
percent of the land is now timbered.

Genesee silt loam.—This is the most extensive soil of the sweet
alluvial group. A total area of 2,752 acres is mapped. Tt occurs
along the valley of the East Fork of the White River. The 10- to 15-
inch surface so1l is light-brown mellow silt loam, which is easily kept in
a grannlar condition under tillage bLeeause of the organic content
and the moderate quantity of very fine sund. A few small areas hav-
ing a slightly heavier surface soil have been included. Underneath
this is a slichtly lighter brown to yellowish-brown friable subsoil
ranging from silt loam to light silty clay loam, Seams or strata of
fine sand, which were deposited during former periods of overflow,
may occur throughout the subsoil. Corn, the principal crop, yields
about 40 bushels to the acre. It is usually grown without the use of
commercial fertilizer, Other farm crops suitable to this section may
be grown on this soil. Special cash crops such as tomatoes, cabbage,
and sweet corn may be grown successfully.

Genesee silt loam, high-bottom phase.—This phase has a total
arca of only 640 acres. It occurs at an elevation of 2 to 5 feel above
the typical Genesee silt loam and consequently is not flooded so fre-
quently. This soil is similar to Genesce silt loam, although a few
areas have developed slight acidity and have slightly heavier sub-
soils. It is occasionally used as building sites for farmsteads.

Genesee loam.-—This soil type has a more mellow surface soil than
Genesce silt loam, owing to a larger proportion of sand, although
sufficient silt and clay is present to make the soil mass quite coher-
ent. The surface soil is brown and grades into a lighter yellowish
brown friable clay loam or silty clay loam subsoil at a depth of 10
to 15 inches. As it occurs in natural levee positions along the river
{hroughout the valley, it is less Tfrequently flooded, and there is greater
diversification of crops. Corn ocenpies a smaller part of the
land, and alfalfa is more extensively grown. The yields of most
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crops are comparable to those on Genesee silt loam. A total area of
1,280 acres is mapped.

Genesee loam, high-bottom phase.—Several small areas of the
high-bottom phase of Genesee loam are mapped in the White River
Valley. This soil occurs on slightly higher positions than the typi-
cal Genesce loam, consequently it is subject to less frequent overflow.
Slight acidity has developed 1n some areas, and the subsoil may be a
little heavier, but in most respects it is similar to Genesee loam 1n soil
character and crop adaptation.

Genesee fine sandy loam.—This soil type occurs on natural levees
on the higher ground bordering the river, principally near the mouth
of Boggs Creck. The 10- to 15-inch surface soil is loose light-brown
fine sandy loam that coheres slightly when wet. It is underlain by
loose lighter brown or yellowish-brown loamy fine sand to loam,
which in some places is slightly calcareous and grayish within a
depth of 3 feet. A total arvea of 448 acres is mapped.

Corn is the principal crop grown, but the yields may be expected
to be slightly lower than on Genesee loam because of the more limited
supply of moisture. Although alfalfa is grown in very few places,
this soil is probably better suited to alfalfa than to any other crop.
A few areas are in pasture and wheat.

Genesee fine sandy loam, high-bottom phase.—This phase occurs
above the month of Boggs Creek in the White River Valley. A total
area of 128 acres is mapped. This soil is similar to the typical soil
in crop adaptation, use, and soil character. As it occurs at slightly
higher levels, it is not often flooded.

Eel silty clay loam.—This soil has a brownish-gray, smooth, friable
surface soil when the soil is wet. Owing to its heavy texture, clods
form readily if the land is tilled when wet. At a depth of 10 to 18
inches the surface soil grades into brownish-gray heavy tough silty
clay loam that is mottled gray and yellow below a depth of 20 inches.
Because the soil occupies low areas, it is subject to frequent overflow,
and water also stands for longer periods of time, causing considerable
crop damage. The soil occurs in narrow swales in association with
the Genesee soils. Corn that is planted caily may be drowned out
and have to be replanted. Yields of corn are from 45 to 50 bushels
an acre. Owing to danger of winterkilling and overflow, this soil
is not well suited to wheat. Soybeans may be expected to yield 20
to 25 bushels of beans or 3 tons of hay to the acre.

A total area of 1,408 acres is mapped. A small part of the area
occurs at slightly higher levels than the rest of the soil.

Eel silt loam.—This soil type differs from Eel silty clay loam
principally in the smaller amount of clay in the surface soil and in the
subsoil; consequently it may be more casily kept in good physical
condition. This is especially true of a few areas having a moderate
content of sand that have been included with this soil. The crop
adaptations and yields are similar to those of Eel silty clay loam.

Shoals silt loam.—The 10-inch surface soil of Shoals silt loam is
brownish-gray smooth silt loam that dries to a gray or light gray.
The subsoil is slightly mottled brown and gray silt loam to a depth
of 18 inches, where it becomes rust stained. When dry, this layer
consists of loose, powdery silt, but in many places it is slightly
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heavier. Corn, the principal crop grown, yiclds about 30 bushels
an acre.

The most extensive arca of this soil lies near the mouth of the
Lost River, although the type also occurs throughout the White
River Valley below the Devils Elbow. The soil is level and lies at
approximately the level of or shghtly higher than the Genesee soils.
It is mnearly ncutral in reaction. A total aren of 1,408 acres is
mapped.

Shoals silty clay loam.—This soil occurs in low, broad swales that
are frequently flooded. A few areas occur on slightly clevated flats.
The surface so1l is brownish gray to bluish gray when moist and is
medium eray when dry. When wet, 1t is moderately plastic and
heavy. Ifcultivated when wet, it forms very hard clods. At a depth
of 10 inches the subsoil is mottled gray and yellow tough silty clay
o silty clay loam.  Corn, the principal crop grown, averages from
30 to 35 bushels an acre. A total area of 576 acres is mapped.

SOILS CONSISTING OF ACID ALLUVIUM

The agriculture of the rolling freestone upland is very closely
eonnected with and intimately dependent upon the associated soils
of the bottoms. The best cropland on many farms is found on the
soils of the bottom lands. Although many of the small narrow
bottoms in their upper stream courses have been allowed to remain
in timber, 85 to 90 percent of the wider bottoms have been brought
under cultivation. A variety of crops are grown. but corn is the
principal one and occupies about 20 percent of the area of these
bottoms. Wheat is grown on 10 percent or more of the arca. Crops
are harvested on approximately 50 percent of the acid hottom soils,
and the rest of the untimbered land consists of low-grade pasture
and idle land. The vegetative cover on these old pastures consists
largely of broomsedge. Because of the small number of livestock,
many of these pastures are reverting to timber by natural restocking
through the growth of sprouts. This is particularly true of the
Pope soils, which occupy the narrow bottoms of the upper stream
courses.

As a group these soils are strongly acid. 'They are largely derived
from sediments washed from the strongly acid soils of the sandstone,
siltstone, shale, and THinoian t1ll areas.” The content of nitrogen and
organic matter 1s relatively low. Lime is used to only a limited
extent, chiefly to grow alfalfa and sweetclover. Some of the better
farmers are attempting to improve yields by following a rotation
of corn, wheat, and clover. Lime is also nceded for the most suc-
cessful growth of red clover.

In the valleys of Indian Creck and the Lost River the soils are
usually less acid because the sediments are derived in part from the
limestone soils to the east in Lawrence and Orange Counties. They
are browner in color and contain a slightly higher proportion of
nitrogen and organic matter. These soils huave a higher average
productivity than those derived entirely from freestone.

Drainage conditions are best in the narrow upper stream courses
and become ]lnl'ogressively poorer as the valleys widen and the gradient
declines. The well-drained slightly undulating soils are Poye silt
loam, Pope loam, and Pope gravelly loam. Most of the Pope soils
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occur in the narrower valleys near stream heads and along the courses
of the streams where the land is slightly higher than it is farther back.
Philo silt loam and Philo loam are fairly well drained. Stendal
silt loam and Stendal silty clay loam are slowly drained. In the lowest
parts of the alluvial lands drainage is very slow and soils are wet for
the greater part of the year except where they are artificially drained.
Atkins silt loam and Atkins silty clay loam oceur in these areas.

Pope silt loam.—This is the most extensive well-drained acid bottom
soil. Itisthe principal soil of all the small drainageways. The lavger
areas are 1n the upper courses of Boggs, Turkey, and Sulphur Creeks.
A total area of 10,560 acres is mapped. )

The surface soil is light-brown to grayish-brown friable silt loam,
which in some places contains considerable fine sand. At a depth of
10 to 15 inches this material grades into a Lighter brown shightly gritty
silt loam that in some places contains considerable gravel at a depth of
30 inches or more. Nearly everywhere the soil 15 strongly acid, al-
though a few areas in the valleys of Indian Creck and the Lost River
are only slightly acid. Tn such places the entire so1l mass is browner
and has a slightly higher content. of organic matter. In these valleys
the soil texture is a little heavier, some areas approaching a silty
clay loam.

Pope silt loam is a moderately productive soil. About 30 percent
or more of it is under cultivation. and corn and wheat are the principal
crops. Corn yields about 30 bushels and wheat, 12 bushels to the acre.
Alfalfa is grown to some extent where lime has been applied to the
land. A large part of the soil cither is timbered or is m low-grade
pasture land. The narrow bottoms and the rather limited moisture
supply limit the more extensive use of this soil. The part of this
soil that occurs in a limestone valley is more intensively used, owing
to its higher level of productivity, but this small area is not typical
Pope silt loam. Here the average yield of corn is about 45 to 50
bushels and wheat 15 to 18 bushels,

Pope loam.—The larger aveas of Pope loam occur in natural levees
along the Lost River and Indian Creek. There is also sufficient sand
in many arcas of Pope silt loam to produce a loam texture, but the
areas are too small to map separately. A total area of 384 acres is
mapped.

The 10- to 15-inch surface soil consists of light-brown mellow loam
or very fine sandy loam containing enough sand to maintain a friable
consistence under cultivation. The subsoil consists of light-brown or
yellowish-brown loam or silt loam. This soil is moderately acid.
Where it lies in Jarger bottoms there is less crop loss throngh over-
flow. Owing to its occurrence in narrow belts, its use is frequently
determined by the associated less well-drained soils. Corn, wheat,
and hay are the principal crops. Corn yields about 85 bushels an
acre. Some areas in the valleys of the Lost River and Indian Creek
are somewhat browner, less acid, and more productive.

Pope gravelly loam.—This soil occurs in the narrow bottoms at
the headwaters of the sharp V-shaped valleys of the sandstone and
shale upland. The 10-inch surface soil is brown and ranges from a
gravelly loam to a silt loam. The content of gravel or flat brown
sandstone fragments constitutes 10 to 60 percent of the soil mass, the
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largest proportion being in the subsoil below a depth of 15 to 20
inches.  The subsoil is light brown; the moisture-holding capacity is
very low; and crops usually suffer from drought during the dry hot
summer months. Drainage is excessive, and the contents of organic
matter and plant nutrients are very low; therefore only a small part
of this soil is cropped. Corn and wheat are grown on 10 percent of
the soil, 40 percent of it consists of low-grade pasture land, and the
rest is timbered. A tolal area of 1,216 acres is mapped.

Philo silt loam.—This is the most extensive alluvial soil in the
county. It is an imperfectly drained soil intermediate between the
well-drained Pope silt loam and the more slowly drained Stendal silt
loam. A total arca of 10,816 acres is mapper.

The surface soil is smooth, mellow, and grayish brown to a depth
of 10 to 15 inches, where it grades into a slightly lighter brown or
brownish-yellow subsoil containing less organic matter. At a depth
of about 18 inches the silty subsoil is mottled gray and yellow. The
subsoil is generally shightly heavier than the surface soil.  The soil
is strongly acid, but in the valleys of Indian Creek and the Lost River,
because of the influence of limestone, the acidity of the soil varies
from place to place, and in some areas it is nearly neutral in reaction.
There is some tendency in these valleys and in a few small areas else-
where for this soil Lo be slightly heavier than a silt loam.

Crops do not generally suffer from the imperfect drainage, and in
most years the moisture supply is adequate for Targe yields of crops.
Corn, the principal crop, is grown on nearly one-fourth of the soil
and yields about 35 bushels an acre. 'Where a systematic crop rotation
is followed, including the use of lime and the growth of legnmes,
yields frequently average nearly 50 bushels an acre. Commercial
fertilizer is used only to a limited extent on corn.  Wheat, the second
crop in importance, is grown on about 15 percent of the soil. Com-
mercial fertilizer is generally used. The average yield is about 15
bushels an acre. Because of the acid conditions and the low level of
crop yields on the bottom lands, the more progressive farmers are
beginning to recognize the value of crop rotation, including the
growth of legumes, in huilding up soil fertility. On unlimed land
timothy and soybeans are the principal hay crops. This is one of
the more productive soils of the county, as well as the one most respon-
sive to good management.

Philo loam.—This soil occurs in scattered areas in the Lost River
Valley and elsewhere in the small bottom lands. A total area of 64
acres 1s mapped. It differs principally from Philo silt loam in having
sufficient sand in the surface soil to prevent the soil from becoming
sticky and forming hard clods. Crop adaptations and yields are
similar to those of Philo silt loam in the small bottom lands.

Stendal silt loam.—The larger areas of Stendal silt loam occur in
the valleys of the Lost River and Boggs and Sulphur Creeks. This
type also occurs as the slowly drained soil in the wider bottoms of
strcams throughout the county. A total area of 6,656 acres is
mapped.

The surface soil is brownish-gray to grayish-brown smooth silt loam
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that becomes quite gray when dry. Under improper handling it
puddles and bakes, formimng hard clods when dry. A few areas, prin-
cipally in the Lost River Valley, contain sufficient sand to produce
a mellow surface soil. The subsoil is mottled gray and yellow or
brown silty clay loam. Brown iron and manganese concretions are
numerous on the surface, and blotches and stains are usually found
in the subsoil.

This soil is used to about the same extent as Philo silt loam, al-
though the crop yields are somewhat lower. A larger part of timber
and Jow-grade pasture land occurs on the more extensive areas of
the type, reflecting the poorer drainage conditions. Yiclds of crops
depend largely on the season and the quantity of rainfall. In dry
years the yie]Xs are good. Artificial diainage is difficult because of
the low position, but drainage is frequently improved by plowing in
narrow lands with dead furrows acting as surface drains. Corn and
wheat are the principal crops, although the yiclds are usually low.
The lowest, wettest arcas are gencerally timbered. The forests consist
largely of pin oak, swamp while oak, ash, elm, red maple, beech,
and gum,

Stendal silty clay loam.—A few small areas of this soil having
a total area of 64 acres are mapped. The largest area is near the
Orange County line in an abandoned ox bow of the Lost River. The
soil has a heavy slightly brownish gray silty clay loam surface soil
and a mottled gray and yellow tough waxy silty clay subsoil. General
farm crops are occasionally grown, but most areas are probably best
suited to timber.

Atkins silt loam.—This soil occurs in the lowest, most poorly
drained parts of the bottom lands and is generally surrounc%cd by
arcas of Stendal silt loam. Areas of this soil occur in the valleys of
Sulphur Creck, Boggs Creck, Haw Creek, Barn Run, and Sugar
Creek. A total arca of 576 acres 1s mapped.

The surface soil is light gray and usually has brown turkey-shot
gravel scattered over and throughout it. It usually puddles and bakes
when it dries. The underlying subsoil at a depth of 10 inches is
bluish-gray silt loam to silty clay loam with numerous rusty-brown
blotches and stains.

About 30 percent of this soil has been kept in timber—a use to
which it is best suited because of the poor drainage. The smaller
areas are planted principally to corn, wheat, and hay as weathet con-
ditions permit. Corn yields about 20 bushels an acre.

Atkins silty clay loam.—This soil occurs in a large area of 64 acres
near the Orange County line in an old abandoned channel of the Lost
River. The soil 1s similar in character to Atkins silt loam except
that it is tough and heavy. It is entirely timbered.

PRODUCTIVITY RATINGS

In table 6 the soils of Martin County are listed alphabeticallv and
crop productivity indexes or ratings are assigned for each of the im-
portant crops according to two distinct levels of farm management.



TaBLE 6.—Productivity ratings of soils in Martin Counly, Ind.

Crop productivity mdex ! for—

General
orn “heat ats - b Alfalfa | Potatoes| - 100=100; uvity
- o= _-n| beans jand red| clover ey - Veaeta- » N N Type of farming, principal
Sail (1?)%_)50 (l?)(:l—)Za (1(}])([)1—-).70 (100=25| clover | (100=2 (ll.ggs_fl (I()l?u—)'.‘OO blea 1 |APples? gg; grade 4 crops, or land vsos
bu ) (100=2| tons) &n 's)
tons) ¥
A|IB|]A|B{A|B|A|B|{A|R|A|[B|A|B|{A|{B|[A|]BJ|A|B A A(B
Atkins silt loam (dramed) .. _.. 40 [ 60| 30 140 [ 20 | 30 | 40 | 50 | 60 | SO OO N N 6 [ 51 Geuoeral farming
Athms silt Joam (undrawmed)___| 20 1. .. |.... R PO I () RN U PO 8§ |__._1 Pasture and timber.
Atkins silty clay loam (drained)] 20 [ 30 | 20 501 40} 70 RO DU 7| 6| General farming
Atkins siliy clay loam (un- |10 ...} 10 RPN -+ 2 PR DR i PN SN O 9 (....| Tunber
drained)
Bartle silt loam (dramed) ... o) (00| 50 | SO 5016050 |70]|60]|7 20| 50 |.._.} 15| 25 5| 31| General farming
Bartle siit loam (undramed) ... ] 40 {... [ 30 [....] 30 || 40 f__| 0 |t ||| 7 ].-..) More bhay and pasture, less
gram
Cinainnatisiit loam____.___..._.| 0|70 [ 50 | SO [ 50 70|30 |70[30|a0 10|60 |._..[30]|2]| 50[30]| 57(5]c¢0 3 | 6| 3 [ (icoeral farming
Cmcinnau st loam, eroded | 10|20 (20|30 |0 2 |2 |30 |23 |..../1w0]|.___Jo]._..|..... R S 20| 9] 8| General farming and pasture,
phase better suited for pasture or
forestry
Cincinnati silt loam, guolhed || ..ol foaoeoo s s U SO [N 20 | 10 |_.._| Poorly suited for crops, grasses,
phase or trecs, but the areas should
be reclatmed for forestry pur-
poses
Cm{‘:mnau silt loam, shallow | 40 | SO [ 40 { 70 | 50 | 70 { 50 [ 70 | 30 [ GO [ 10 | 60 [....| 30 ;20 40 , 30| 50 40 | 30 30 ] 6| 4| Geaoeral farmng
phasc
C-mlclumm st loam, steep |.__ f.oofooofooofoon feoa e ]aaa b 20 30 (e _.--| 30 20 § | Primanly suited to forestry
phase
Corydon silty clay loam._..__.. RS RO DRI SR U U 2030 (oo f-ono| 3O 15 [oafoaoo- JREPON U P I 40 | 9 8| Well suited to pasture or for-
estry
Dubois silt loam (dramed).___ .. 40| 80| 10 (8050 {60)60|70[60{70[10]|350]|....015]|25] 50|20 40 |.___{.... 40| 5| 3| Generalfarming
Dubois silt loam (uodramed).. | 40 |.__{ 30 |30 . {40 f....qo | |,V ol oo U DY [N P 30| 7]....] More hay and pasture, less
grain
Eelsilt loam (protected by levee | 80 {100 | 60 | 70 | 50 [ 60 [ 70 | 90 [ 80 [100 | 30 | 60 | .. _..}...l_ _|._.|.._.. J) PR P 3 1 | Corn 1s the principal crop, fol-
and dramed) lowed by soybeans
Eel st loam (unprotected by | 70 |....[ 30 |.__.] 10 }..| 60 |.._.| 70 ...t vo | .. |....{...f....].. R R 90| 5 f.... Do
levee and undramned)
Eel suty clay loam (protected | 90 {100 | 60 | S0 | 50 [ 70 | 70 | 90 [ 99 {100 | 30 | 60 |__._|._._)....l.._.. U JURP DRUUIPN P 3 1 Do
hy levee and drawed)
Eelsilty clay loam (unprotected | 80 || oo fooo]o..] 60 |ooo.] 80 oo fooodoo e RS R 00| 4/.-. Do
by levee and undraioed)
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Elknsville siit loam .
Frederick silt loam.._

Fredenck sit
phase

loam, eroded

Fredenck silt loam, slope phase.|....

CGenesee fine sandy loam (pro-
tected by levee)

Genesee fine sandy loam (un-
protected by levee)

Genesce fine sandy loam, high-
bottom phase

Genesce loam (protected by
levee)

Qenesce loam (unprotected by
levee)
Genesece
phasc

loam, high-bottom

Genesce silt loam (protected by
levee)

Genesee s1lt loam (unprotected
by levec)

Genesee silt loam, high-bottom
shase

gxbson siit loam
aubstadt silt loam I

Johnshurg silt loam (dramned). ..

Johnsburg silt loam (undramed)

Markland st loam__..__.... ..

Martinsville loam_........__.._.

MecGary silt loam (dramed).. ..
McGary sit loam (undramed) .

Montgomery sity clay loam

(drained)

Montgomery sty clay loam
(undrained)

M ugkmgum siltl oam, colluvial

phase
Muskingum stony silt loam_____
Bee footnotes at end of table.
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50
40

50

80
70

100

50

40
15

50
40

60
40

85
85

40

30
40

40

8

50
40

60

40
90

50

40
40

40

30

40

10
10

40

30

40
20

60

40

60
60

90

40

75

30

55

55
80

55

80

40
30
15

55

55
30

50

40

35
40
40

35
40

88

40

40
40

40
30

40
30

40

50
40

50

(=151

o

~a e

(X

oo

XTI
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QGeneral farming

Qeneral farming, well suited to
wheat and pasture

Gencral farming and pasture;
well suited to Kentucky blue-

grass
General farming, pasture, and
timber, well suited to Ken-
tucky bluegrass and forestry
Principal crop 15 corn, higher
Iying arcas comparatively
well sinted to alfalfa
Principal crop 1s corn

Prineipal crop 1s corn, compar-
atively well suited to alfalla
Principal crop 1s corn, higher
Iying arcas comparatively
well suited to alfalfa
Principal crop 1s corn

Principal crop 1s corn., higher
lying areas comparatively
well suited to alfalfa

Do

Principal crop 1s corn
Do

General farming
Do

Do

More
gramn

QGeneral farming, 3-Year rota-
tion of corn, wheat, and
clover

Principal crops arc corn and
wheat

Cieneral farming

More hay and pasture,
grain

Generalfarming, 3 ygar rotation
of corn, wheat, and mixed

hay and pasture, less

less

ny

More bay and pasture, less
gramn

Ggneral farming, pasture

Primarily sunted to forestry.
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TaBLE 6.— Productwuy ratings of sorls itn Martin County, Ind.—Continued

Crop productivity index ! for—

Sol

twell silt loam. ... ... _._...
twell silt loam, eroded phase

Otwell si1lt loam, slope phase. .
l”ﬂrke s1lt loam

Pekinsit loam__ .. .. ... ..
bilo loam (drained)....._.....
1lo loam (undramed).........
ilo si1lt loam (dratned). ...

lShllo silt loam (undrained). .

ope gravelly loam

]gope siutloam_____.....
inceton fine sandy loam

Princeton fine sandy loam, slope
phase.

Ragsdale loam (drained)

Ragsdale loam (undramed).__...

Robinson silt loam (drawed) ..
Robinson sit loam (undrained,

Rough stony land (Muskingum
so1l material)

Alixed General
Corn | Wheat | Oats Soy- tumothy| Red Alfalfa | Potatoes FI%EIEE%S p{lﬂ:}f
__ by hiy bheans | and red| clover - & Vegeta- - N Type of farming principal
= =9 = = =9 2 - 1
(1g(l)1 )50 (133).5 (lgg)so (100=25| clover (100=2 (1825)4 (1ol£)u ).00 bles 2 |APPles :2;: grade crops, or Jand uses
bu) (100=2 | tons) days)
tons) B
A[BlA|B|l/A|B|A[B{A|[B|AIB|A!B|{A|B|A|B|A|B| A AlB
50{ 80| 50f 80| 50| 60| 60| 80| 40| 70| 10{ 60|....| 40[ 25 60] 30| 50 40 50 30 5| 3] General farming
200 40f....| 20[....f 20i....| 20| 20| 30|.-_.|-co-|oeafeoac]oaeo]oamnn O SO, 20| 30 100 8 7 Gencr{)\el farming, pasture, and
tunber
.| 20[....] 20| .. 20(....[ 20§ 20| 30|..._| 20{-._.)-.__|_..|---__ ceec]emeal] <o 30 200 9 8§ Do
50| 70| 50[ &0; 50f 70| 50| S0/ 30| 70| 10 70|..- 55| 25| 501 40| 50| 60| 70 30f 6| 3| Gencral farming
50| 80| 50| SO 40[ 60| 50| 70| 50} 60] 10| 60|.__ 301 25 60 30 50 30| 40 30 5 3 Do
70{ 90| 50[ 60| 40| 60| 60| 70] 70| 80| 20| 60[ .. 25| 20| 40[ 40[ 60f....|.--. 50| 4| 3| Principal cro{l)s are corn, soy-
beans and
60)....| 30|....] 20f{__._ 40j....] 50j..._[ .._}. P N 40 6|._..
70| 90| 50| 60] 40, 0| 60] 70| 70| 8O 20| 20 40| 50 4 3 Do
60[....1 30|._..1 20{....| 40{....| &O|-__.|----|- R (R 40) [] P Do
40| 60| 30 50| 40| 50( 40| 50{ 40[ 30... PO 2 50 30! 7| 5| Principal use 1s for pasture and
tim
50| 80| 40 60} 40} 60| 50| 60{ 50/ 70[... 40|..._| 30| 20; 50 30| 50).---f---- 30 6| 4| Principal crops are corn, soy-
bcans and hay.
60| 80| 50| 60| 40{ 60| 50{ 60| 50| 70j... 50| ...| 30| 25] 50| 40f 60|.___{..._ 40 6] 4
40! 60} 40| !30| 30| 40| 40| 50| 20| 40|... 30{ 40| 55| 25| 60| 50{%100| 50| 770 200 6 4 Genera] farming with alfalfa;
well suited to melons, toma-
toes, sweetpotatoes, and
peaches
10] 20|....{ 20[..--|..--| 30| 40[-...f ___j---.f----] 30| 50[....|._.- U B 40| 7 60 20 § 6 Modermclysteopslopesmaybe
used for special crops and
alfalfa Commonly used for
general farming and timber
90| t00{ 70{ 90| 70j 50| S0| 100; 90| 100| 70} 80| 25{ 50| 35 60| 70| 90._..|.... 90 2| 1] General farming, 3-year rota-
;llon of corn, wheat, and mixed
ay
50!... 30|....} 40|....| 80[....] 60i....| 40|... ]....]..--3 30|....4 30]..... JORE I 70| 6{....| More bay and pasture; less
gran
50{ 90| 40| Ss0| 50| 60| 60f 70| 60! 7Ol 10| 50|._..| 15| 207 40, 20] 30[....[ ... 40| 5| 3| General farming
30|...-| 20|..-.] 20) | 40{____] 40| _feoofoeiifeofiai]eae]eeen VRIS I [ 30! 7|....[ More hay and pasture, less
gram
JRUNNY R R RO S R AU (RPN EIPRNS PR FRUPIS DRUPUORY PRSP PR RIS SR U R [N FUUION F 10]....| Primarily smted to forestry
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Shoals silt loam (protected by | 70 | 90| 40 | 60 | 50 | 60 | 70 | 90 | 90 J100 | 40 | 60 |...|...]....]---.. N N JRURU DU D 3| 2] Principal crop 1s corn, some
levee and drain: . wheat, sovbeans, and hay
Shoals silt loam (unprotected by | 60 |..._{ 20 |_...[ 20 {..__| 60 1 ..] 80 |} 20 |ooo]ooon]emaafomnnfmnnns I PO JRU P 90 | 4 |._._| More hay and pasture, less corn.
levee and undratned).
hosalssilty clay loam (protected | 70 | 90 | 40 | 60 [ 50 | 60 | 70 | 90 | 90 {100 | 40 | 60 | ...\ . f....|.-.-- [P P RN DR 3 2 | Principal crop 1s corn, some
by levee and drained). whealt, soyhcans, and hay
Shoals silty clay loam (unpro- § 60 |....} 20 |....{ 20 || 60 [____| 80 |.___| 20 |_._.f. .. oaojeeoi]omn-s PR P R DU 90 | 4 |....| More hay and pasture, less corn
tected bvleveeand undraned)
Stendal silt Joam (drained)..... 50| 70140 | 50 {30 | 40| 50 | 60 | 60 | 7O [-ooof-accfoeoo]ooao]|o---| 40| 20| 40 j._._}.. . 601 5| 4| Principal crops are corn, hay,
and soybeans.
Stendal sit loam (undramed)...[ 30 |....| 20 [-._.] 10 [....] 40 |....| 30 |- [N (RS SN DRI P [ S R Y 5 | 7 [..-.| Better suited to timber and
pasture than to crops
Stendal sity clay loam (dramned).{ 40 | 50 | 20 | 30 | 20 { 30 ] 40 [ 50 | 80 | 60 | . |- coo]|-ceefemn-]omenfomnnn [N U 40| 6| 5 Prmcllpal uses are for corn, hay,
and pasture
Stendal sty clay loam (un- | 30 [ { ol o ]eooooooo] 30 ool 40 oo I D R P 30 | 7 |-.._| Principal uses are for corn, hay,
drained) and pasture, better suited for
forestry
Tusitsidtloam._ .. __.__._._...... S0/ 40| S0 |40 60{ 40| 60|50|70|10|60 |....f25(25] 50]30]| 50| 30|40 30| 6| 3| General farming
Vigo silt loam (dramned)_._. 0|40 | 70| 40|60 ) 50| 701 40| 70| 1050 || 15| 20| 40| 20| 40 j....fceifecmano- 6| 3 Do.
Tigo silt loam (undramed). .| 30 |.__.| 30 ([....| 10 20 | R P I 30 | T f---- Do
Wellston silt loam... 30 | 50| 30 40 | 50 | 30 1050 [._..[25]20] 40 (20| 30|10} 20 30 7| 3 Gcncrrr:l farming, pasture, and
timber,
Wellston-Muskingum complex. .| - f-caufeooofeooafon]aoa]|-o] 20 30 .. . - JR S [N 200 9| 8 Do
Zanesville silt loamy . .. L. .. 40| 80140 | 80| 40 ) GO | 40| 50 40 (60| 10| 70 30| 30) 30| 40 30| 6| 4 Gencrls)\l farming, pasture, and
umber
Zanesville-Wellston silt loams, | 10 [ | 18 |ooo]ecafoaacaaa 10 [ 201 30 | o) oono|oaoa o fee e eee e R P R 20| 9| 81 General farming and pasture,
croded phases best suited to pasture or
tmber
Zanesville-Wellston silt loams, |, fo . booo|ooo]oooataea]omec]emea] oo e e e e e JRS 20 | 10 |....| Poorly suited for crops, grasses,
gullied phases. or trees, but the areas should
be reclaimed for forestry
purposes
Zanesville-Wellston silt loams, |... |....]...| 20 |ooojcocfaeafonn| 20130 foie | 20 |ocoo]emeidonnn|omnen P P R 1] 20| 9| 8| Primarily suited to forestry
slope phases

1 The soils are given indexes that indicate the approximate avecrage kwroducuon of each crop 1n percentage of the standard of reference  The standard represents the approximate
yield obtained without the use of amendments on the more extensit e and batter soil ty pes of those regions of the United States 1o which the crop 1s most widely grown  The mdexes
arc based on estimates of yields, as specific yield data are very mited.  Blank space indicates that the crop 1s not cominonly grown on the particular soil type  The indexes m the
column headed A under each crop refer to yields that may be expected al a comparatively low level of management that includes only infrequent use of legumes and manure; the
ndexes 1 ecolumn B refer to yields that may be expected with lmrroved practices of so1l manageinent that include the commercial fertilizer, or lhime; use of manure, commercial
fertilizers, hme, legumes 1n the rotation, and green manures  Actual practices and vields 1o Martin County vary from one column 1o the other

3 These mdexcs are only locally comnparative, as they do uot refer to specific yield standards, although those of apples probably approximate tndexes based on 100=300 bushels
For vegetables they are very general, as no specific vegetables are designated

3 Cow-acre-days represents the product of the number of animal umits carried per acre and the number of days the animals are grazed without injury to the pasture. For example,
the soil capable of supporting 1 amimal unit per acre for 360 days of the year rates 360, whereas another soil capable of supporting 1 animal unit on 2 acres for 180 day s rates 90.

4 The general productivity grade indicates the comparative general productivity of the soils for the common crops  Refer to the test for further explanation

t Rye 15 also commonly grow n on Princeton fine sandy loam and yiclds shightly more than wheat

s Melons, swectpotatoes, and tomatoes are the principal truck crops on I’rinceton fine sandy loam.

1 Peaches are more commmon than apples on I’rinceton fine sandy loam and the slope phase
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The rating compares the productivity of each of the soils for each
crop with a standard of 100. This standard index represents the
approximate average yield obtaned under modal management on the
more extensive and better soil types of the regions of the United States
mm which the crop is most widely grown. An index ol 50 indicates
that the soil is about half as productive for the specified crop as 1s
the soil with the standard index. The standard yicld for eac%l crop
shown in table 6 is given at the head of each respective column.  Soils
given extra amendments, such as lime and commercial fertilizers, or
special practices, such as irrigation, and unusually productive soils of
small extent, may have productivity indexes of more than 100 for some
crops.

The crop indexes in table 6 are estimates of yields that are based
primarily on observations in the field and on interviews with farmers,
members of the stafls of the State experiment station and the College
of Agriculture, and others who have had experience in the agriculture
of the county and State. As such, they are presented only as esti-
mates of the average production over a period of years. 1t 1s realized
that these estimates may not apply directly to specific tracts of land
for any particular year, inasmuch as the soils as shown on the map
vary somewhat, management practices differ slightly from farm to
farm, and climatic conditions fluctuate from year to year.

The indexes in column A under each crop heading are estimates of
the yiclds to be expected with only the infrequent use of manure,
commercial fertilizer, lime, or legumes n the rotation. The indexes in
column B are estimates of yields to be expected under the more in-
tensive Lypes of management, including the use of commercial ferti-
lizers, lime, manure, legumes in the rotation, and green manures.
Wheat commonly receives from 100 to 200 pounds of 2-12-6 or similar
fertilizers. T'wo to four tons of hme is commonly applied, depending
on the specific requirenients of the soils in question, for the establish-
ment of legumes in the rotation.

Two sets of indexes are given to the soils with poor or imperfect
natural drainage, one for the artificially drained condition and one
for the natural condition. Likewise, two scts of indexes are shown
for the bottom lands that are subject to periodic overflow, one for the
protected condition and one for the unprotected condition.

The principal factors affecting the productivity of land are climate,
soil (including the many physical, chemical, and biological character-
istics), slope, drainage, and management (including the use of amend-
ments). No one of these factors operates separately from the others,
although some one may dominate. In fact the factors listed may be
grouped simply as the soil factor and the management factor, since
slope, dramage, and most of the aspects of climate may be considered
as characteristics of a given soil type and because the soil type occupies
specific geographical areas characterized by a given range of slope and
climatic conditions. Crop yields over a long period of years furnish
the best available summation of the associated factors, and therefore
they are used where available.

General productivity grade numbers are assigned in the column
headed “General productivity grade.” As prepared for most pro-
ductivity rating tables, this grade is based on a weighted average of
the indexes for the various crops, the weighting depending upon the
relative acreage and value of the crops. If the weighted average is
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between 90 and 100, the soil type is given a grade of 1; if it is between
80 and 90, a grade of 2 is given, and so on.® In Martin County no
precise mathematical procedures were followed in establishing the
general productivity grade. The grade numbers were assigned arbi-
trarily by visual inspection of the indexes, particularly those for corn,
wheat, soybeans, and mixed hay. On the soils with definite crop
adaptions, such as the Genesee soils for corn, more consideration was
given to the particular crop index. Since it is difficult to measure
mathematically or otherwise either the exact significance of a crop in
the agriculture of an area or the importance or suitability of certain
soils for particular crops, too much significance should not be given
to the exact general productivity grade number.

Information on the prevailing types of farming, principal crops,
or land uses is given in the right-hand column of the table.

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 produc-
tivity of individual soils. They cannot picture in a given connty the
total quantitative production of crops by soil areas without the addi-
tional 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 growing crops. The ease or difficulty of tillage and the
ease or difficulty with which productivity is maintained are examples
of other considerations than productivity that influence the general de-
sirability of a soil for agricultural use. In turn, steepness of slope,
presence or absence of stone, the resistance to t.iflugc offered by the
soil because of its consistence or structure, and the sizes and shapes
of areas are characteristics that influence the relative ease with which
soils can be tilled. Likewise, mherent fertility and susceptibility to
erosion are characteristics that influence the ease in maintaining soil
productivity at a given level. Productivity, as measured hy yields,
1s influenced in some degree by all of these and other factors, such as
the moisture-holding capacity of the soil and its permeability to
roots and water; and so they are not factors to be considered entirely
separate from productivity; but on the other hand, schemes of land
classification to designate the relative suitability of land for agricul-
tural use generally give some separate recognition to them.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the soil materials deposited or accumulated by geologic
agencics. The characteristics of the soil at any given point depend
on (1) the physical and mineralogical composition of the parent soil
material; (2) the climate under which the soil material has accum-

¢ The grade number 14 18 used for soils with a weighted average nbove 100



TaBLE 7.—Key to the principal soils of Martin County, Ind.
SOIL CHARACTERISTICS IN RELATION TO GREAT SOIL GROUPS

Lithosols (shallow

Hall-Bog (gler)

soils) Gray-Brown Podzolic soils Planosols soils, IIMU honi-
Item zon designation !
Vi A% v II? 1I I VIII
Color of surface soib......... Browmsh gray and | Light brown____._ Grayish brown _....| Brownish gray..___. Light brownish | Light gray___..__. Dark gray.

Cosorof subsonl.____._..__..

RelieF (upland souls)........

Surface dramage.__..______._
Internal dramnage...__._____

dark brown
Yellow to yellowish
brown

Vervrapid.. ... ...
Medium. ...

Light reddish
brown.

Rolling to level....

Yellowish brown....

Rolling to undula-

Pale yellow, mottled
below 18 mches

Gently sloping or
undulating

Medmm._________.__

Slow. oo

gray
Mottled below 10
inches

Undulatmng to level.

Rust-stained gray.

Gray and yellow
mottled below 15
mches

Depressed and
level

Waterlogged

Do

SOILS OF THE UPLANDS

AND TERRACES?

Soils of the uplands
Parent material from—

Sandstone, silt-
stone, and shale

Pennsylvanian and
Chester (sand-
stone and shale)}
formations

Mitechell and Ches-
ter (limestone
formations)

Ithnolan tll
careous)

Illinoian till (shal-
low and leached)

(cal-

Sandy wind-blown
materials.

Wellston-Muskin-
gum complex,
Muskingum
stony sit loam

Rohgh stony land

(Muskingum_so1!
material) (AC)

Corydon stlty clay
joam (A (B)C).

Sce footnotes at end of table

Zanesville silt loam
(AB(X)YC)

Wellston <ilt loam
{ABC), Muskin-
gum silt  loam,
colluvial phase
(A(B)C)

Fredenick silt loam
(ABXYC)

Cmcinpati silt loam
(AB(X)YC)

Cincinnatr silt
loam, shallow
phase (on sand-
stone){(AB(X)YC)

Princeton fine
sandy loam
(ABYC)

Tils't sit loam
(ABXYC).

Gibson st loam

(ABXYC)

Johnsbura sit loam
(A(B)XYC)

Vigo sidt  loam
(A(B)XYO)

Raegsdale loam
(HMU)

9%

€2 'ON ‘9261 SHINIES XHAUNS T1I0S



So1ls of the terraces
Parent matenial from—

Acid  slack-water |oo oo oooo o Otwell silt loam | Haubstadtsiltloam | Dubois st loam | Robinson siit
deposits of for- (ABYC) (ABXYQC) {(A(B)XYC). loam (AXYC)
mer Jakes

Acid alluvial | e Elkinsville silt | Pekin  sit loam | Bartle st loam | ..oooooooaoiiioo
deposits. loam (ABYC); (AB(X)YC) (ABXYC).

Caleareous slack- | .o i iioi{ee cmmcimmemmcaeean Markland silt loam | .. ..o .ooo. MeceGary silt loam |.oo.oooooooLo.. Montgomery suty
water clay, shal- (ABC) F; clay loam
low to hime (HMU)

Caleareous, strati- |o... oo oo oo o |eeiiiiiiiaaaaa Martinsville JOBM oo oeoom oo imem et
fied stlt and sand (ABC)
with some clay
and gravel of
W isconsin glacial
age.

ALLUVIAL SOILS ¢

Soils of the overflowed
sirecam bottoms
Parent material washed
from—
Wisconsin drift
(sweet)

Sandstone, shaie,
and Ilhnoan till
(acid).

Genesee st loam
(DD);  Genesee
loam (DD), Gen-
esee fine sandy
loam (D D)

Pope silt loam (DD},
Pope loam (DD),
Pope gravelly
loain (DD)

Eel silty clay loam
(DD), Eel sit
loam

Philo silt loam (D D),
Philo loam (DD)

Shoals sty clay
loam (D D), Shoals
silt loam (DD)

silt  loam
Stendal
clay loam

Stendal
(DD),
sity
(DD)

Atkins silt loam
(DD), Atkins
sity clay loam
(DD)

1 F denotes much humus, M, modified parent material, U, underlying material

2 Soi1ls 1n column I1I have much 1n common with both Gray-Brown Podzolic soils and Planosols

mternal drainage condition causes 1t to fall in column 11
3 Formulas for profiles indicate horizons represented 1n each soil

developed

4 The alluvial soils resemble those 1n the columns above them only 1n color and drainage characteristics.
Such layers are not genettc soil horizons,

deposited material

They do not have B, X, and Y horizons

The Pekin especially might be called a Gray-Brown Podzolic soil, but its
Parentheses around individual letters denote that the horizon mdicated is neither strongly nor consistently

11D represents layers of
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ulated and has existed since accumulation; (3) the plant and animal
life in and on the soil; (4) the relief, or lay of the land; and (5) the
length of time the forces of soil development have acted on the soil
material. External climate is less important in its eflects on soil de-
velopment than internal soil climate, which depends not only on
temperature, rainfall, and humidity, but on the physical character-
istics of the soil or soil material and the relief. The relicf, in turn,
strongly influences drainage, aeration, runoff, erosion, and exposure
to sun and wind.

The soils of Martin County have been developed under environ-
mental conditions characteristic of the Gray-Brown Podzolic soil
region of the United States, in which the county is located.

The soils were formed under a mixed hardwood deciduous timber
cover in a region of temperate climate and moderate rainfall. The
mean annual rainfall 1s 43.53 inches, and the mean {emperatures
ange from 32.2° in winter to 73.8° F, in summer. Most of the
soils are light colored. The soil-forming process is characterized
by leaching of the soluble bases, particularly the carbonates of cal-
cium and magnesium, and the sesquioxides of iron and aluminum,
the retention of silica, and the movement in suspension, and prohably
in solution, of the finer material by percolating water. The result 1s
the formation of a lighter textured surface hiorizon (A) and a moder-
ately compact. and heavy lower hormzon (B). Some of the older,
more highly leached soils have one or two other horizons present,
namely, X7 a very compact, impervious horizon with columnar
structure developed below the B, and Y,” a more friable gritty hori-
zon in which structure is not well developed and which is less acid
and less thoroughly leached, lying between the X horizon and the
unleached or only partly leached parent material or C horizon.

Climate, vegetation, parent material, time, drainage, and relief
are the more important factors that have influenced soil development.
The soils of nearly the entire county have been developed in place
from local materials consisting of sandstone, siltstone, shale, and
limestone formed during the Pennsylvanian and Mississippian geo-
logical periods. Minor areas of soil along the western border of
the county have been developed from drift of the Tlhmoian glacial
period, whereas other arveas of soils in and along the Fast Fork of
the White River outside the county are derived from materials of
Wisconsin age.

Local relief and drainage conditions have also markedly in-
fluenced soil development. More than three-fourths of the total arvea
of the soils has been developed under conditions of adequate drain-
age; whereas on the rest, periodic saturation prevailed. Dramage as
mentioned refers to the original or natural drainage. Many wet
areas were artificially drained duving the occupation and development,
of the farm lands.

Tuble 7, a key to the soils of Martin County, shows the more im-
portant soil relations, such as color of surface soil and subsoil,
physiography, topography, parent material, and natural drainage.

TThe use of X and Y to designate these horlzons has been developed at the Purdue
Umversity Amlenltmal Expennment Station and is a special modifleation of the more
general use of B and C.
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The soils of the uplands and terraces have been placed in seven
groups based on the relative moisture conditions that prevailed during
the period of soil development. These groups correspond to the col-
umns 1 table 7 headed by Roman numerals.  The Roman numerals
and the arrangement of the soils beneath them were taken from Bush-
nell’s recent key to the soils of Indiana.® Certain chavacteristics of
the soils are shown 1n the various columns as follows: VI, Browmsh-
gray and dark-brown soils on steep land with very rapid surface dramn-
age; V, light-brown soils with rapid drainage; IV, grayish-brown soils
with medinm to rapid dramnage; 1LL brownish-gray soils with slow to
medinm draonage, m which draimage mmperfection 1s confined to the
deeper subsoil; I, light brownish-gray slowly dramed soils peri-
odically saturated ; 1, light-gray very slowly dramed soils, periodically
saturated; and VIII, dark-gray soils almost permanently saturated.

BROWNISH-GRAY AND DARK-BROWN SOILS ON STEEP LAND WITH
VERY RAPID SURFACE DRAINAGE

In the group of brownish-gray and dark-brown soils on steep land
with very rapid surface drainage (column VI), several soils occur
on steep slopes of 30 pereent or more. The resulting soils have thin
profiles in which normal A horizons have been developed, but hittle
eluviation has occurred ; consequently there is a thickened A horizon,
the B is incipient or absent, and parent material occurs at shallow
depths. Soils included 1 this group are members of the Corydon and
Muskingum series.

Corydon silty clay loam is a dark-colored soil that occurs on steep
slopes and is developed from limestones sinilar to those under Fred-
erick soils. The solum is shallow with rock fragments in the soil mass
and bedrock within 30 inches of the surface. The A horizon, 6 to 10
inches thick, consists of dark-brown silty clay loam underlain by light
to pale reddish-brown silt clay. The entire profile varies from slightly
acid to slightly alkaline.

Muskingum stony silt loam, the dominant member of the series, is
developed from sandstone, siltstone, and shale of which a large
part is hard sandstone. It occurs on slopes of 25 to 40 percent where
very rapid runoff combimed with the rvesistant pavent material in-
habits the formation of an illuviated B horizon, although an incipient
textural B may be developed in a few places. Sandstone rock frag-
ments are present from the surface to the bedrock, which generally
occurs at a depth of 18 inches or less. In some places precipitous bluffs
occur on which little or no soil has been tormed. Such arcas have been
classified as rough stony land (Muskingum soil material).

Wellston-Muskingum silt loams is a complex of shallow Wellston
silt loam and typical Muskingum silt loam, which occurs on narrow
gently sloping ridge tops where the runoft is high and erosion is rapid.
Depth to bedrock varies somewhat, but in most places it is approxi-
mately 18 inches.

LIGHT-BROWN SOILS WITH RARID DRAINAGE

The group of light-brown soils with rapid drainage (column V)
is represented by Parke silt loam. It is highly leached, with a well-

8 BUSHNELL, T M _ MAP OF SOIL REGIONS AND KEY TO SOIL SERIES OF INDIANA. Ind. Agr,
Expt Sta. [2] pp La Fayette, Ind. 1943.
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developed profile, the parent. material of which is of Illinoian glacial
age. The relief is flat to rolling. The following profile description
of Parke silt loan taken in a grassy road cut is representative of the
series:

A; 0 to % inch, moderately dark brownmsh-gray sitt loam

Az % to 10 inches, grayish-brown to brown mellow silt lonm having a phylli-
form structure. 'The very thin leaflike plates shatter Into small flakes.

As. 10 to 13 inches, pale yellowish-brown fine granular silt loam.

B,. 13 to 18 inches, friable granular yellowish-brown silty clay loam, slightly
plastie and sticky when wet.

B.. 18 to 29 inches, friable yellowish-brown silty clay loam having a nutlike
structure.

Y. 29 to 45 inches, more friable yellowish-brown light silty clay loam. The
proportion of red gradually increases with depth, and some flne sund
is present.

Y. 45 to 65 inches, reddish-brown clay loam.

Y, 65 inches +, reddish-brown loam or clay loam containing increasing quan-
tities of gravel downward.

Some gravel may be present throughout the profile.  The underly-
ing material consists of glacial outwash and gravelly ill of Illinomn
age, which ranges from stratificd sands and gravels to mixed sand
and silt with considerable quantitics of gravel. The soil material is
generally acid to a depth of 10 feet or more, but the deep layers are
generally calcareous.  As mapped, Parke silt loam includes a few
areas of so1l that is more like Bainbridge silt loam.

GRAYISH-BROWN SOILS WITH MEDIUM TO RAPID DRAINAGE

The grayish-brown soils with medium to rapid drainage (column
1V) have been formed on rolling land where both internal and external
drainage conditions ave well established. They have a fairly ligh
proportion of clay in the solum and also in the parent material of those
soils that are of glacial or water-laid origin,  The soil series repre-
sented are Zanesville, Wellston, Frederick, Cimcinnati, Princeton,
Otwell, Elkinsville, Martinsville, and Markland.

As Zanesville silt loam is the most extensive soil, it will be described
as a representative of this group. It has been developed on rolling
land from fine-grained sandstone, siltstone, and shale of the Pennsyl-
vanian and Chester formations. T'he following profile description was
taken n a cut-over oak-hickory woods:

Ao. ¥ to O inch, dark brownish-gray partly decomposed leafmold. Neutral.

A, 0 to 61 inches, loose mellow phyllitorm brownish-gray sitt Joam with slight
organic penetration in upper 2 inches  Medium acud.

Az Gl% to 10 inches, grayish-brown silt loam, which when crushed is yellowish
gray. The structure s slightly platy or phylliform. Strongly acid.

B.. 10 to 15 inches, yellowish-brown granular light silty clay loam with a
shight reddish cast due to a colloidal coating on the cleavage faces. Very
strongly acld.

B.. 15 to 30 inches, frinble yellowish-brown slightly heavier silty clay loam
having a nutlike structure. The lower 6 inches IS more compact nnd
slightly mottled with gray, yellow, and rusty brown. Very strongly
acid.

(X). 30 to 40 inches, compact, mottled gray, yellow, and brown sty clay loam
Light-gray silt caps the prismatie structural aggregates and penctrates
along the cleavage planes. Extremely acid

Y. 40 to 52 Inches, more friable motiled pale yellowish-hrown silt loam with
some penetration of light-gray si1lt along cleavage planes  Very strongly
acld.
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Y.. 52 to 60 inches, yellow slightly gritty silt lonm containing a few shale and
flat sandstone fragments overlying sandstone and shale rock. Strongly
acid.

The principal vartation within the profile is in the depth to rock,
which ranges from 3 to 6 feet or more. In the shallow variety the
claypan (X) may be more friable and pervious to moisture movement,
so that there is less mottling in the deep subsoil.

Wellston silt loam, which is developed from parent material similar
to that of Zanesville silt loam, difters stratigraphically in the number
of horizons developed and in the thickness of the solum. The Xand Y
horizons are absent, and mottling is rarely found except on the deep
transitions to the Zanesville soils. Parent rock occurs at a depth of 3
feet or less, and partly weathered sandstone and shale fragments are
more abundant above the C horizon.

IFFrederick silt loam is formed principally from the impure cherty
Mitchell limestone, but smaller areas have been developed from the
Glen Dean, Goleonda, Beech Creek, and Elwren limestone formations
of the Chester series in which shale and sandstone impurities influence
the soil. Both the surface soil and the upper subsoil layer are slightly
browner in color and heavier in texture than the Zanesville soils. Ata
depth of 30 inches or more the subsoil consists of red waxy clay that
extends to the limestone at 5 feet or more. Some chert is present 1n
the lower part of the subsoil.

The Cincinnati soils are highly leached and strongly acid. They
have been formed on rolling land over caleareous Illinoian glacial till.
The horizons are similar to those of Zanesville series. The parent-
material carbonate of lime has been leached to an average depth of 10
feet, resulting in a thickness ot the friable brownish-yellow Y horizon
greater than that of Zanesville silt loam. In some places where the
glacial till is thin the ecarbonate of lime has been entirely removed to
the sandstone bedrock at a depth of 4 to 8 feet. In such places the
soil was classified as Cincinnati silt loam, shallow phase.

Princeton fine sandy loam is developed from calcareous aeolian
sands deposited on and along the southeastern bluffs of the White
River during the late Wisconsin glacial period. The strong-brown
to somewhat reddish-brown B horizon varies loeally from a mod-
erately heavy clay loam to a loamy fine sand, because of shifting of
sand resulting in the thickening of the A horizon and the quantity
of clay-forming mineral present in the parent material. A strong-
brown or reddish-brown loose fine sand horizon (Y) overlies the yel-
lowish-gray calcarcous parent material to an average depth of 5 feet.
The profile ranges from nearly neutral to medium acid in reaction.

The Otwell soils have been developed from nonecalcurcous stratified
silts and clays laid down in ponded areas on the glacial border durng
the Tllinoian glacial perind. The profile characteristics are similar to
those of Zanesville silt lown. The B horizon is usually brownish
yellow to yellowish brown, and the X and Y horizons are somewhat
more compact and heavier. The soil is usually strongly acid to a
depth of 10 or more feet, but in local areas the substratum contains
some carbonate of lime al a depth of 7 or more feet.

The Elkinsville soils are derived from alluvial terrace deposits of
noncalcareous fine sand, silt, and clay, presumably washed from arcas
of Illinoian till and sandstone, siltstone, and shale. They occupy the
breaks of low terraces generally less than 10 feet above the flood
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plams.  Although profile characteristics are similar Lo those of the
Otwell soils, they are less stiongly expressed. Elkinsville silt loam
has been developed from acid lnfrhly leached sediments of more recent
deposition than the parent materials of the Otwell soils,

Martinsville loam developed in the White River Valley has been
formed from somewhat less Jeached sandy and silty sediments than
Elkinsville silt loam.

Markland silt loam is developed on strongly undulating land from
highly calcarcous clay deposited in slack-water position in the White
River Valley and near the mouths of the tributaries. It has a tough
yellowish-brown stty clay B horizon.  The soil is only medium to
slightly acid, and leaching of carbonate of lime has occurred to an
average depth of 3 feet.

BROWNISH-GRAY SOILS WITH SLOW TO MEDIUM DRAINAGE

The Tilsit, Gibson, Haubstadt, and Pekin soils (column III} occur
on the wcntly slopmfr to neax]y level land near streamn courses and
on the broader upland ridges. Because of the slight slope, surface
drainage is only fair, and internal drainage is impaired by a claypan
or X horizon at a depth of about 3 feet. The following description
of Gibson silt loam represents the group. It was talen from a
cultivated area, and the A, horizon is really a mixture of the original
A, and part of the A,.

A 0 to 8 inches, browmsh-gray smooth s11t loam, which crushes into grayish
yellow with a thin platy structure.  Very strongly acud

Aa. 8 to 11 inches, pale yellowish-gray mellow silt loam, platy 1n structure.
Strongly acid

B:. 11 to 16 inches, frinble yellow light silty clay lonm with a fine crumb
structure  Very strongly acd

I: 16 to 21 inches, slightly heavier, with larger structure particles Very
strongly ucid

By 21 to 28 mches, moderately compact mottled gray and yellow silty clay
Inam with subangular nuthke aggregates 4 to 1% inches in diameter.
Very strongly acid.

Xi 28 to 32 inches, mottled gray and yellow compact hard silty clay loam that
has light-gray silt ecoating on the rounded columnar structure particles.
Very strongly acid

X, 32 to 38 inches, very compact, tough, impervious, dull-brown heavy silly
clay loam. "The columns in many places have a coaling of light-gray
silt, especially along vertical cleavage planes  Very strongly acid

Y, 38 to 40 inches, mottled gray aud yellow friable slightly gritty silty
clay loum. Structure blocky or massive. Very strongly acid.

Y, 406 to 82 inches, shightly heavier, more compact yellowish-brown silty clay
loam with a dull brown u»lluidul coating on the massive blocks 1n
the lower part. Medium acid

Y, 82 to 100 inches, more {riable, softer, gritty silty clay loam Variegated
mm color and contaning some exvtic siliceous glacial pebbles  Neutral
m reaction,

C, 100 to 112 mches -+, a ealearcons moderately compact grayish-ycllow
heterogencous nnxture of sand, sil, clay, and siliceous exotic glacial
pebbles deposited during the Ilhinoan glacial period

Tilsit silt loam is similar in profile characteristics to Gibson silt
loam in the A, B, and X horizons. It is developed from fine-grained
sandstone, sﬂlslone and shale of the Pennsylvanian and Chester
{formations, which occur at depths of 5 feet or more. The mottled
gray and brown Y horizons are friable, because of the influence of
very fine sand and the dominance of silt. Fragments of shale usually
occur 6 inches or more above the parent rock.
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Haubstadt silt loam is developed from acid silts and clays laid
down in Illinoian glacial-border lakes and at lower clevations in
abandoned channels or ox bows of the White River. The soil is
strongly leached, and horizons are well developed. Occasionally
calcareous parent material is {found at a depth of 8 to 10 feet or
more below the surface, but the solum is strongly acid.

The Pekin soils are developed from silts and clays washed from
areas of Illinoian drift and sandstone, siltstone, and shale. The
materials were deposited more recently than those of Haubstadt silt
loam, and in many places the terraces are less than 3 feet above the
present flood plains. The characteristics of the horizons are less well
developed than in the Haubstadt soil.

LIGHT BROWNISH-GRAY SLOWLY DRAINED SOILS PERIODICALLY
SATURATED

The poorly drained soils developed under periodic excess moisture
conditions (column IT) comprise a comparatively small part of the
county. Surface drainage is poor because of the slight relief, and
internal drainage is poor because of an impervious claypan or X
horizon. Soil series included in this group are Dubois, Johnsburg,
Bartle, Vigo, and McGary. The followimg profile description of
Dubois silt loam was taken 1 mile east of Houghton Bridge:

Ay 0 to 6 inches, plow layer smooth brownish-gray silt loam having phylhiform

structure  Strongly acid

As; 6 to 0 inches, ight-gray smooth silt loam  Strongly acid

A 9 to 22 inches, mottled gray and yellow heavy silt loam having a soft

crumb structure. Friable in the moist condition  Strongly acid
B: 22 to 38 inches, similar to the above, with a considerable quantity of rust
staining and an increasing quantity of hght-gray silt 1n the lower part.
Very strongly acid

X. 38 to 45 inches, rust-stained and mottled gray and yellow compact silty
clay loam having columnar structure. The columns are 8 to 12 inches
long and 4 to 7 inches wide. Very strongly acid.

Y: 45 to 60 inches, mottled gray and yellow mellow silt loam  Strongly acid

Y. 60 to 110 inches, mottled gray and yellow sitty clay loam  Strongly acid

Y. 110 (0 118 inches 4, mottled gray and yellow loain.  Strongly acid grading

downward to medium acid

The parent material consists of noncalcareous stratified silts and
clays deposited in glacial-border lakes during the Illinoian period.
It is also developed in high alluvial terrace positions from acid
alluvial deposits.

In this group of soils the degrees of heaviness and structural de-
velopment of the B horizons are variable and are dependent on the
drainage conditions. The grayest, most poorly drained soils usually
have the least B-horizon development, and in some the fourth horizon
might better be considered as a part of the A.

Johnsburg silt loam occurs on small flais on the broad upland
divides. Profile characteristics are similar to those of Dubois silt
loam except that the parent rock is sandstone, siltstone, and shale
and occurs at a depth of 5 feet or more.

Bartle silt loam is developed from acid alluvial deposits of clay,
silt, and fine sand of mixed origin consisting of Illinoian glacial drift
and sandstone and shale, and along the eastern border of the county
limestone may have contributed a small part of the material. Profile
development is similar to the Dubois series but more variable. The
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claypan (X) horizon is not consistently present. The terraces in
many places are scarcely above flood-plain level.

Vigo silt loam is developed from Illinoian glacial till that has been
Teached of carbonate of lime to an average depth of 10 feet. The
tall contains a large proportion of “Coal Measures” shales of the Penn-
sylvanian geologic period. The soil has a very compact, impervious
claypan extending to a depth of 18 to 35 inches. The underlying
material becomes slightly more friable with depth, but the entire
profile consists of very compact material. Some glacial pebbles occur
throughout the profile, but they are most numerous in the parent
material.

McGary silt loam is developed in protected coves and tributaries
to the White River from very heavy calcarcous yellowish-gray clay
deposited during the Wisconsin glacial period. The high proportion
of clay in the parent material has resulted in the development of a
mottled gray and yellow tough waxy B horizon, which grades into
the caleareous parent material at depths varying from 3 to 4 feet. In
some places the parent material is more silty and is lower in lime,
with the result that there 1s a slightly more friable B horizon and
greater depth to the lime-bearing horizon. This tendency was most
pronounced in the upstream areas farthest from the White River.

LIGHT-GRAY VERY SLOWLY DRAINED SOILS PERIODICALLY
SATURATED

Robinson silt loam is the only light-gray soil developed under very
slow surface and internal drainage (column I) that was mapped.
The flat land surface and a claypan contribute to the sluggish drain-
age conditions. A few small areas of Loy silt loam have a similar
profile, but they were included on the map with Vigo silt loam
hecause of the small total area.

Robinson silt loam has been developed from noncalcareous strati-
fied silt, and clay of Illinoian age occurring as glacial-border lakes
or as high terraces in abandoned channels of the White River. The
soil is dominantly gray in color, with numerous rusty-iron concre-
tions, blotches, and stains occurring throughout the profile. The soil
is silty from the surface downward, although it becomes slightly
heavier with depth. At an average depth of 3 feet there is a com-
pact, impervious claypan horizon that has a columnar structure. The
soil is acid to a depth of 10 feet or more.

DARK-GRAY SOILS ALMOST PERMANENTLY SATURATED

The dark-colored soils (column VIII) occupy low, depressed posi-
tions, where they were developed under conditions of almost continu-
ous excess moisture, Water-loving grasses, sedges, and trees composed
the vegetative cover during the formation of the soil. The soil
profiles are characterized by a dark-colored surface soil, relatively
high in nitrogen, grading at a depth of 15 to 20 inches into a mottled
gray and yellow glei horizon in which some of the iron compounds
probably are reduced. These soils are neutral in reaction and are only
slightly or moderately leached. They ave developed in part from
clay and leached materials washed from the adjacent high ground and
from organic accumulation. The series represented in this group are
Montgomery and Ragsdale. The H horizons are those with much
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humus, the M are modified parent material, and U represent the
underlying material. ]

Montgomery silty clay loam has a moderately dark brownish-gray
silty clay loam H, horizon that is friable and granular. At a depth
of 10 inches this material grades into a compact plastic dark bluish-
gray silty clay that becomes lighter in color with depth. Under
some conditions this material breaks into small angular blocks. At
an average depth of 20 inches is a mottled gray and yellow or rust-
gray plastic silty clay. Some penctration of organic matter occurs
along cleavage planes throughout this horizon, and the soil breaks
into small angular blocks. Below a depth of 3 feet the subsoil
becomes somewhat less plastic and generally is better oxidized. At 5
feet or more it is underlain by slack-water deposits of calcareous clay,
which is supposed to have been laid down in the valley of the East
Fork of the White River and its tributaries during the Wisconsin
glacial period. The soil is neutral to slightly alkaline.

Montgomery silty clay loam, shown on the map in association with
the Elkinsville sotls, is similar to Lyles silty clay loam in that the
textures of the U horizons are more variable.

The Ragsdale soils have been mapped in association with the sandy
Princeton soils. The sequence of horizons is the same as in the
Montgomery soils, but the solum and the parent material are more
sandy.

ALLUVIAL SOILS

The alluvial soils comprise 19.2 percent of the area of the county.
They may be divided mto two broad groups—the acid soils and the
nonacid or neutral soils. The acid soils are the more extensive and oc-
cupy 14.1 percent of the county. They are derived from mixed allu-
vium washed from the sandstone, siltstone, and shale and the Ilinoian
drift sections. In the eastern part of the county there is some mixture
of alluvium from limestone areas. This is particularly true in the
bottoms of the Lost River and Indian Creek, which, through a part
of their courses, flow through limestone formations. The acid soils
comprise the Pope, Philo, Stendal, and Atkins series. The nonacid
soils are derived largely from sediments of the Wisconsin glacial drift
section of the State nncfare found in the White River bottom, to which
they have been brought from outside the county. The Genesee, Eel,
and Shoals series represent the nonacid soils. These are all youthful
soils having little profile development. Such textural variation as
occurs in the profile is caused largely by stratification. The principal
characteristics that have been considered in making soil separations are
(1) acidity, (2) origin of the material, (3) organic content, (4)
drainage conditions, and (5) texture. In addition to being classified
in regard to acidity the soils have been subdivided on the basis of
drainage as follows: (1) Well-drained brown soils that are unmottled
throughout the 3-foot section, such as Genesee of the nonacid group
and Pope of the acid group; (2) fairly well drained soils with grayish-
brown or brownish-gray surface soils to a depth of 10 inches or more,
where they become mottled gray and yellow in color (the Eel soils rep-
resent the nonacid group and Philo the acid group) ; (3) slowly drained
soils having brownish-gray or gray surface soils and coarsely mottled
gray and yellow subsoils below a depth of 10 inches (the Shoals soils
represent the neutral soils and Stendal the acid group) ; and (4) very
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slowly drained light-gray soils having gray sibsoils, in which more of
the iron is in the form of rust-colored concretions, blotches, and stains
(the Atkins soils represent the acid group).

MANAGEMENT OF THE SOILS OF MARTIN COUNTY

By A. T. WIANCKO, Department of Agrols-lim:y. Purdue University Agricultural Experiment
ation

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 to-
ward which the successful farmer strives.  As in any other enterprise,
every process must be understood and regulated in order to be uni-
formly successfnl, 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 satisfactory and profitable way.

The purpose of the following discussion is to call attention to the
deficiencies of the several soils of the county and to outline in a general
way the treatments most needed and most likely to yield satisfactory
results. No system of soil management can be satisfactory unless in
the long run it produces profitable returns.  Some soil treatments and
methods of management may be profitable for a time but ruinous in
the end. One-sided or unbalanced so1l treatments have been alto-
gether too common in the history of farming in the United States. A
proper system of treatment is necessary in making a soil profitably
productive.

PLANT NUTRIENTS

Table 8 shows the approximate total content of nitrogen, phos-
phorus, and potassium and the weak-acid-soluble or available phos-
phorus and potassium in the different soils in Martin County, expressed
in pounds of elements in the 6- to 7-inch plowed surface soil of an acre,
estimated at 2,000,000 pounds.

The total plant-nutrient content is more indicative of the origin
and age of a soil than of its fertility. This is particularly true of
potassium. The amount of total potassium in a soil is seldom in-
dicative of its need for potash. Some Indiana soils that huve more
than 30,000 pounds of total potassium to the acre in the 6-inch sur-
face layer fail to produce corn satisfactorily without potash fertiliza-
tion because so little of the potassium they contain is aviilable.

The total content of nitrogen is generally indicative of the neecd
for nitrogen, although some soils with a low content may have a
supply of available nitrogen suflicient to grow a few large crops
without the addition of that clement. Soils having a low total
nitrogen content soon wear out, as far as that element is concerned,
unless the supply is replenished by the growing and turning under
of legumes or by the use of nitrogenous fertilizer. The darker soils
are generally higher in organic matter. Organic matter and nitro-
gen are closely associated in the soils of Indiana; hence it is a fairly
safe rule that the darker the soil the richer it is in nitrogen.

The amount of total phosphorus in ordinary soils is usually about
the same as that shown by a determination with a strong acid. For
this reason a separate determination of total phosphorus has been
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omitted. In Indiana the supply of total phosphorus usually indi-
cates whether or not a soil needs phosphatic fertilizers.

TaBLE S8.—Approxumate quantities of wtrogen, phosphorus, and polassium in
certarn solls of Martin County, Ind

[Elements in pounds per acre of surface soll 6 to 7 inches deep)

. o Weak-acid- | Weak-acid-
. Total Total

: Total h sotuble soluble

Soil type nitrogen ph”s“l,m' '“’lll‘l‘lsl' phospho- potas-

rus sl rus 3 st 2

Pounds Pounde Pounds Pounds Pounds
Zanesville silt loam. 2, 610 30, 4 20 185
‘Cllsit silt loam - _. 2, 200 700 28, U0 10 145
Wellston silt loam 2, 000 650 30, 300 25 185
Muskingum silt loa 1, 800 520 22, 200 10 175
Cinemnatisitloam. ... _._...__.._.. 1, 400 440 29, 100 10 170
Cincinnati silt toam, shallow phase. . 1, 600 440 31, 600 10 200
Parke silt loam._.__._____ 2, 000 G610 30, 000 10 180
Chbson silt loam.. 1, 608 520 28, 200 10 120
Markland silt loam. 2, G0 610 33, 100 10 170
Frederick sift loam ... 2,000 520 28, 000 10 220
Princeton fine sandy loam 2,000 440 20, 800 70 235
Martinsville lonm. ... 2, 200 900 27, (0 70 135
Otwell silt loam. .. 2, 00V 520 27, 700 10 170
Haubstadt silt loam 2, b00 520 28, 200 10 140
Pekin st loam. . 2,000 700 29, 000 20 150
Vigo stlt loam . __ 1, 800 700 24, 800 10 125
Johnsburg silt loam . 2, 200 610 25, 200 10 200
Dubois silt loam. .. 2,000 810 24, 200 10 150
Robinson silt loam 2,000 520 27, 000 25 150
Bartle silt foam.... 1, 600 600 27, 000 1] 135
MecQary silt lonm _ 2, 200 700 28, 000 10 170
Montgomery silty ct 3, 800 1, 130 34, 000 65 305
QGenesee silt loam. . _ 3, 200 870 30, 000 25 200
CGenesee silt loam, high 2,000 700 29, 300 20 235
Genesee loam ... . . 1, 600 610 28, 600 60 160
Genesce loam, higl 1,800 520 23, 900 25 215
(enesee fine sandy Joam 1, 600 610 21, 500 105 170

Genesee fine sandy loam

phase...._....._. 1, 600 00 21,000 20 200
el silty clay loam 3, 200 1, 220 32, 200 60 200
Eelsiltlonm__ ... 2, 200 870 28, 200 20 170
Shoals silty clay loan 2,400 870 31,400 70 220
Shoals silt loam .. .. 2, 400 740 31, 000 20 140
Pope gravelly loam 2,600 670 34, 800 10 230
Pope loam.._.. - 1, 600 +40 26, 700 20 185
Pope silt loam. 2, 400 790 31, 20 140
Philo silt loam 1, 800 520 25, 70 10 150
Philoloam__...... , A 500 30, 900 35 210
Stendal silty clay loam 2,200 900 30, 200 40 180
Stendal silt Joam. . _. 2, 000 700 26, 400 2 140
Atkins silty clay loan 2,000 610 28, 200 25 140
Atkinssilt loam. ... ... 1, 600 500 27,000 20 130

! Soluble in strong hydrochloric acid (speeific gravity 1 115)
? Soluble in weak nitric acid (fifth normaly,

The amount of phosphorus soluble in weak acid is considered by
many authorities to be a still better indication of the phosphorus
needs of a soil. The depth of a soil may modify 1ts needs for phos-
phates. Everything else being equal, the more weak-acid-soluble
phosphorus_a soil contains the less il is likely to need phosphate
fertilizer. Where the weak-acid-soluble phosphorns runs less than
100 (})ounds to the acre, phosphates are usually needed for high crop
yields.

The quantity of potassium soluble in strong or weak acid is to
some extent significant. This determination, however, is not so re-
liable an indicator as is the determination for phosphorus, particu-
Iarly with soils of the high lime content. Sandy soils and muck soils
are more often in need of potash than clay and loam soils. Poorly
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drained soils and soils with impervious subsoils usually need potash
more than well-acrated deep soils.

The use of strong or weak acid in the analysis of a soil has been
eriticaized by some, yet such analysis can more often be correlated
with crop production than can analyses of the total elements of the
soil. For this reason acid solutions have been employed in these
analyses.

It must he admitted, however, that no one method of soil analysis
will definitely indicate the deficiencies of a soil. Tor this reason
these chemical data are not intended to be the sole guide in deter-
mining the needs of the soil. The depth of the soil, the physical
character of the horizons of the soil profile, and the previous treat-
ment and management of the soil are all factors of the greatest
importance and should be taken into consideration. Pot tests indi-
cate that nitrogen and phosphorus are much less available in sub-
surface soils and subsoils than thev are in surface soils. On the
other hand, potassium 1 the subsoil seems to be of relatively high
availability. = Crop growth depends largely on the amount of avail-
able plant nutrients with which the roots may come in contact. Tf
the crop can root deeply, it may be able to make good growth on
so1ls of relatively low analysis. If the roots are shallow, the crop
may sufler from lack of nutrients, particularly potash, even on a
soil of higher analysis. The better types of soils und those contain-
ing large amounts of plant-nutrient elements will endure exhaustive
cropping much longer than the soils of low plant-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. Many soils that are very strongly acid will not produce well,
even though there is no apparent lack of plant-natrient elements.
Although nitrogen, phosphorus, and potassium are of some valne
when added te acid soils, they will not produce their full effect where
calcium is deficient. Table 9 shows the percentage of nitrogen and
the acidity of the important soils in Martin County.

The acidity is expressed as pH, or intensity of acidity. For ex-
ample, pH 7 is neutral, and a soil with a pH value of 7 contains just
enough lime to neutralize the acidity. If the pH value is more than
7, there is some lime in excess. A pH value of from 6 to 7 indicates
slight acidity, and one of from 5.6 to 6 shows medium acidity. If the
pH value runs below 5.6 the soil is strongly acid. As a rule, the
stronger the acidity the more a soil needs 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 of the lower layers of the soil as well. Given two
soils of the same acidity, the one with the greater acidity in the sub-
surface layer is in greater need of lime than the other. The slighter
the depth of acid soil, the less likely it is to need lime. Those soils
having the greater clay content will need a greater amount of lime
to neutralize them, given the same degree of acidity. The less phos-
phorus, calcium, and magnesium the soil contains, the more likely it
is to need lime. It is well to remember that sweetclover, alfalfa, and
red clover need lime more than other crops. As it is advisable to
grow these better soil-improvement legumes in the rotation, it is in
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many places desirable to lime the land in order that sweetclover or
alfalfa may grow.

TaBLE 9.—Nilrogen and acidity requirement in certuin soids of Martin County,
i

Ind.
. Indicated
Soil type or phase Depth ! pH? I require-
gen neutral ment
material per acro
Inches | Percent Inches Tons
0-0 012 56
Zanesville silt loam. ... . o.Ll.ooooo.... 6-18 05 52 * 2~
18-36 04 51
0-6 11 51
Talsit silt loam ..ol 6-18 08 490 O] 2-4
18-36 04 49
0- 6 10 55
Wellston silt loam. ... .. .. ... 6-18 u7 50 U] 2-4
18-38 05 50
0-6 09 55
Muskingum silt leam, colluvial phase_.____....__. { G-18 00 52 O] 2-4
18-40 04 50
0-6 07 54
Cineinnati silt loam ..ol f-18 U6 51 100 2-4
18-40 03 51
0-0 08 53
Cincinnati silt loam, shallow phase..........______ 6-18 05 51 (O] 24
18-36 04 50
0-0 10 54
Parke silt 1oam . ool 6-18 05 51 150 2-4
18-368 03 50
0-86 08 50
Gabson st loaIm . . ool 0-18 08 49 100 2-4
18-30 04 490
0-6 10 55
Markland silt loam... .ol 6-18 07 65 22 0-2
18-36 06 ®
0-6 10 53
Fredenck silt loam . ... ... 8-18 .07 51 70 24
18-36 04 50
0-6 10 67
Princeton filnesandy loam. ... ... __ 68-18 04 68 } 40 0-1
15-36 02 68
0-6 11 54
Martmsvule loam. ... ... { 6-18 07 58 3 1-2
18-46 05 71
0-0 10 55
Owellsilt loam. . ooo i 6-18 07 52 80 24
18-38 05 51
0- 6 13 57
Haubstadtsilt loam._ .. ... ... ... { 6-18 05 53 80 24
18-36 03 51
0-68 10 53
Pekin st 1oam e e 6-18 06 50 } 80 24
18-36 01 50
0~ 06 1) 54
Vigosilt loam.. .o . 6-18 05 51 l» 110 2-4
18-30 03 51
0- 0 11 545
Johnsburg siit loam . _ .. .. .. ... ... { 6-18 05 51 [O) a4
18-368 03 51
0-8 10 53
Dubois silt loam. ... ... { 6-18 04 52 80 24
18-30 .03 51
0-6 .10 55
Robinson sitt loam_. .. ... .._._..... 6-18 .07 55 } S0 2-4
18-36 06 54
-6 .08 55
Bartle silt Yoam ..o oL .. 6-18 .05 51 75 2-4
18-36 04 54
0- 6 11 60
MeceGary silt loam_. .. ... 6-18 07 57 35 1-2
18-36 05 68
0- 6 19 70
Montgomery silty clay loam._..___ .o .... 0-18 17 70 0 0
18-36 08 72
0-6 16 70
Genesece S 10AIM . oo oioun .. { 6-18 11 69 0 [
18-36 06 70

' pH determined by Morgan colorimetric method
2 Acld to bedrock.
3 Calcareous
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TaBLE 9.—Nilrogen and acidity requarement wn certain soils in Martin County,
Ind —Continued

Sail type or phase

Uenesee silt loam, lagh-bottom phase._..__ _._..
Qenesee loam. ... oLl .o
Qenesee loam, high-bottom phase__ ... ...
Qenesee fine sandy loam_ ... ... .o
(ienesee fine sundy loam, high-bottom phase.. .
Eelstlty celay loam. ... . ... .
Eelsit loam_ .. oo ol L
Shoals silty clay loam . . __ ...
Shoalssilt loam. ... ... ...l

Pope gravelly lonm._ ... ... .. _...... e
Popeloam._ .. ...
Pope st loam . ... .-
Phidosiltloam ... .o ...
PhUo 108M . . o e
Stendal silty elay loam . ... ... . L.
Stendal silt Jonm ..o . ...
Atkms sty clay loam_ ..o ... ...

Atkins silt lonmm . il

Average l] l’:llllﬂlgll‘ ('l-:!l(g
Depth Nitro- plnt depth 1o reaun
el gen neutral nl|e|l|rte.
material
per acre
Inches Percent Inches Tons
0-6 01 6 h
6-18 08 65 40 D]
18-36 o6 63
-6 08 69
6-13 07 690 0 0
18-30 a6 70
0= 0 [31] 7
(G-18 07 66 40 0
18-30 on 68
0= 1 08 64
t-1K i 71 0 0
18-36 03 71
-6 08 6 A8
{ 6-18 06 65 } 30 0
18-30 [§3) 63
0- 6 16 70
0-8 13 70 0 0
18-d6 08 O 7
J [{ENN 11 67 }
6H-18 10 6 B 30 0
| 18-46 0w o7
I 0- 10 12 66
G-18 10 [IR)] 40 0
] 1R-30 07 60
0-6 12 (]
fH-18 (1] 66 45 ]
18336 (11} (i)
o- 6 13 53
#-18 08 54 0] 0
1 18-36 0} 568
0- 6 08 54
6-18 05 54 0] 2-4
18-36 04 543
0= 0 10 56
6u-18 04 54 Q] 2-4
18-db O 52
0- 6 o 52
b-18 07 51 ") 2-4
18-38 {1} 54
-0 ({1 &4
618 05 53 [0} 2-4
1836 04 54
0-6 11 53
6-18 a7 A0 ) 2-4
18-36 06 ]
0-b 10 h 4
n-18 06 54 [O] 2-4
18-30 il L]
-6 10 5 4
6-18 07 52 O] 2-4
18-46 05 4
0- 6 U8 55
{ H-18 06 55 (O] 2-4
18-36 06 51

4 Acid to all depths

In interpreting the soil survey map and soil analyses, it should be
borne in mind that a well-farmed, well-drained, well-fertilized, well-
manured soil that is naturally low in fertility may produce larger

crops than a poorly farmed soil naturally higher in fertility.

TREATMENT ACCORDING TO SOIL TYPE

Tor convenience in discussing their management, soils of Martin
County are arranged in groups according to certain important char-
acterstics which indicate that 1n many respects similar treatment is
required. For example, several of the silt loams of the uplands and
terraces, which have practically the same requirements for improve-
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ment, may be conveniently discussed as a group, and thus the repeti-
tion that would be necessary if each were discussed separately may
be avoided. Where different treatments are required they are spe-
cifically pointed out.

About 83 percent of the soils of Martin County are rolling to broken
and hilly silt loam and stony silt loam uplands, of which over two-
thirds are nonarable. About 1.5 percent of the total area of the
county is occupled by poorly drained flat to gently undulating up-
lands and terraces, and about 15.3 percent consists of overflow bot-
tom lands. The management of these groups of soils will be dis-
cussed separately. The reader should study the group including the
soils in which he is particularly interested.

WELL-DRAINED SILT LOAM SOILS OF THE UPLANDS AND TERRACES

The group of well-drained silt loam soils of the nplands and ter-
races comprises the Zanesville, Zanesville-Wellston, Tilsit, Wellston,
Muskingum, Cincinnati, Gibhson, Parke, Frederick, Otwell. Haub-
stadt, Elkinsville, Pekin, and Markland silt loams, Corydon silty clay
loam, the Muskingum stony silt Toam, and the Wellston-Muskimgum
complex. Together, these soils occupy 169,216 acres, or 78 percent of
the total area of the county. All of Muskingum stony silt loam, which
occupies 64,832 acres, or 30 percent of the total area of the county ; the
eroded, gulhied, and slope phases of the Zanesville, Wellston, Cin-
cinnati, Parke, Frederick, and Otwell soils; and most of the Zanecs-
ville-Wellston silt loams and the Wellston-Muskingum complex are
unfit for cultivation and are classed as nonarable land. A separate
discussion of these will be found at the end of this section.

The arable soils of the group, although differing more or less in
appearance because of origin and topography, have certain important
characteristics in respect to which their management problems are
similar. All are low in total content of organic matier, nitrogen. and
phosphorus; most of them are low in available potash; and all are
acid and in need of liming.

DRAINAGE

The almost level and gently sloping areas of Tilsit silt loam on the
broader ridge tops and the more level areas of the Haubstadt and
Gibson silt loams would he benefited by some tile underdrainage. The
more rolling and hilly soils have fair to good internal drainage, but,
owing to slow permeability and sloping topography, much of the rain
water that falls on them is liable to run off over the surface instead of
being absorbed for the benefit of crops and often results in serious
erosion damage where the land is not protected against excessive runoff.

CONTROL OF EROSION

On most of the soils of this group the problems of controlling erosion
are of major importance in practical systems of soil management.
Even after taking out of cultivation all the rough and very sloping
land, which should never he plowed, the rest of the tillable land needs
especial care in order to prevent further destructive erosion. In many
places the surface soil has already gone, and further sheet erosion and
gullying are constantly making matters worse. The surface soil con-
tains the greater Eart of the store of fertility and should be protected
against erosion by every practical means. Gradual sheet erosion,
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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 form of erosion
and may not be noticed until the subsoil begins to appear. Many one-
time fertile ficlds have been irreparably damaged in this way, and
many others have only a little of the surface soil left, and the plow
reaches into the unproductive snbsoil. Plowing and the other tillage
operations should extend crosswise of the slopes wherever possible, in
order to prevent the formation of watercourses down the slopes, which
arve sure to carry away much valuable surface soil and may start serious
gullies. Contour plowing and contour strip cropping may be most
practical on fields of irregular slopes, whereas terracing may be most
practical on long even slopes. By rearranging fences or other ficld
houndaries it may be possible to arrange the cropping system in such
a way as to facilitate the performance of all tillage operations cross-
wise 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
grass with a good sod of sufficient width to allow the water to spread
and thereby prevent soil cutting.

LIMING

All the soils of this group are strongly acid, and liming should be
u first step in any soil-improvement program. A very acid soil will
not Eespond properly to other needed treatments until it has been
limed.

To determine the lime requirement, the soil should be tested for acid-
ity. The test is simple and shonld not be neglected. If the farmer
cannot make the test, he can have it made by the county agricultural
agent, or the vocational agriculture teacher, or he can send representa-
tive samples of the surface soil and the subsoil to the Purdue University
Agricultural Experiment Station at La Fayette.

Ground limestone is generally the most economical form of lime to
use. Comparative values should be calculated on the calcium carbonate
equivalent. On the more acid soils the first application should be at
least 2 tons to the acre. After that a ton to the acre every second round
of the crop rotation will keep the soil sufficiently sweet for most crops
otherwise adapted to these soils.

ORGANIC MATTER AND NITROGEN

All the soils of this group are naturally low in organic matter and
nitrogen. Constant cropping without adequate returns to the land
and more or less soil erosion on sloping areas are steadily making mat-
ters worse. In many places the original supplies of organic matter
have become so reduced that the soil has lost much of its natural mel-
lowness, and it veadily becomes puddled and baked. The only prac-
tical remedy for this condition is to plow under more organic matier
than is used in the processes of cropping. Decomposition is con-
stantly going on and 1s necessary to maintan the productivity of the
soil. Decomposing organic matter must also supply the greater part
of the nitrogen required by crops. For this reason, legumes should
provide large amounts of the organic matter to be plowed under.
On the strongly acid soils, soybeans or cowpeas may be used to start
with, because they will stand considerable soil acidity ; but the land
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should be thoroughly limed and put into condition to grow clover and
alfalfa as soon as possible. On the naturally poor soils, liberal phos-
phate and potash fertilization will be necessary also, in order to
produce satisfactory crops.

Clover or some other legume should appear in the rotation every 2
or 3 years; as much manure as possible should be made from the pro-
duce 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, and then only in propor-
tion to the amount of top growth that is returned to the land, either
directly or in the form of manure. Wherever clover seed crops are
harvested, the threshed haulm should be returned to the land and
plowed under. Cornstalks, straw, and other crop residues should not
be burned. Burning destroys both organic matter and nitrogen.
Modern plows equipped with Purdue trash shields will turn down and
completely cover cornstalks or other heavy growth. Cover crops
should be grown wherever possible, to supply additional organic mat-
ter for plowing under. Planting soybeuns, cowpeas, or sweetclover
between the corn rows at the time of the last cultivation and seeding
rP’e 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 the winter to take up the
soluble nitrogen that otherwise would be lost through leaching. With-
out living crop roots to take up the nitrates from the soil water, large
losses may occur between crop seasons through drainage. In this lati-
tude the ground is not frozen much of the time during the winter, and
frequent heavy rains cause much leaching and loss of plant nutrients,
especially nitrates, if they are not taken up by crops.

CROP ROTATION

With proper liming and fertilization, these soils will produce satis-
factorily all the ordinary 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 can
be cut and the ground disked and properly prepared for wheat. The
corn, wheat, and clover rotation can be readily lengthened to 4 or
5 years by seeding timothy, lespedeza, and alfalfa with the clover
and allowing the stand to remain for 2 or 8 years, to be used for either
hay or pasture.

The 4-year rotation of corn, soybeans, wheat, and clover, or mixec
clover, alfalfa, lespedeza, and timothy, is well adapted to these soils it
erosion can be controlled. In this rotation rye should be seeded in
the cornfields as a winter cover crop and plowed under late m the
spring 1n preparation for the 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 equiva-
lent in manure, should be spread on the wheat in the winter. This will
not only help the wheat and lessen winter injury but will also help to
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insure a stand of clover. Spring oats ave not well adapted to the
climatic conditions of this section of the State and as a rule are not
a profitable crop. Hardy varieties of winter oats and winter barley
are being developed and may come into use more extensively on the
better drained soils.

If more corn is wanted, as on livestock farms, the 5-year rotation
of corn, corn, soybeans, wheat, and clover or mixed seeding may be
used satisfactorily where at least the second corn crop can be given
a good dressing of manure.  Where enough livestock is kept to utilize
all the grain and ronghage in this rotation, enough manure should be
produced to make a fair application for each corn crop. A cover crop
of rye for plowing under the following spring should be seeded in
September on all the cornland.  Toven though the land has been prop-
erly limed, clover may be uncertain on some ol these soils, owing to
climatic conditions; and it has proved to be a @ood plan to sow a mix-
ture of sceds made up of about 3 pounds of red clover, 3 pounds of
alfalfa, 2 ponnds of alsike clover; 2 pounds of timothy, and 4 pounds
of Korean lespedeza to the acre. Where the seeding fails to make
a satisfactory stand, soybeans make a good substitute hay crop.  Les-
pedeza may he used to advantage in pasture mixtnres and on thin
spots in old pastures that need improvement, especially where the
pasture land is acid and liming is not feasible.

Alfalfa and sweetclover may he grown on most of the soils of this
group if properly inoculated and sufficiently Timed to meet the needs
of these crops.  Alfalfa is preferahle for hay, and sweetclover is ex-
cellent for pasture and for soil-improvement purposes.  Speeiul litera-
ture on the cultural reqnirements of these crops may be obtained from
the Purdue University Agricultural Experiment Station at La
Fayette.

FERTILIZATION

The soils of this group are naturally low in phosphorus, and in most
of them the available supplies of this element are so very low that the
phosphorus required by crops should be wholly supplied in applications
of manure and commercial fertilizer. The nifrogen supplies in these
light-colored soils are also tao low to meet satisfactorily the needs of
corn, wheat, and other nonlegnminous crops, and provisions for add-
ing nitrogen should be an important, part in the soil-improvement
program. The fotal quantities of potassitn in these soils are large,
but the nvailable supplies are low, and in most places the addition of
some potash fertilizer would bhe profitable, especially where little
manure is applied.  Without substantial provision for supplying all
threc of these fertilizer elements, the productivity of these soils will
remain relatively low.

The problem of supplying nitrogen has heen discussed in connection
with provisions for supplying organic matter. TLegumes and manure
are the logical and only really practical muterials for supplying the
greater part of the nitrogen needed by crops, and they should be
employed largely for this purpose. A system of livestock farming,
with pleniy of legumes in the crop rotation, is best for these soils.
It will pay on most farms, however, to have some nitrogen m_the
fertilizer for wheat, regardless of its place in the rotation. Even
though wheat follows soybeans or other legumes, it should receive
some fertilizer containing nitrogen at seeding time to start the crop
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properly, because the nitrogen in the residues of an immediately
preceding legume does not become available quickly enough to be of
much heTp to the wheat in the fall. The leguminous residue must
first decay, and that does not take place to any great extent until
the following spring. )

Phosphorus is the mineral plant nutrient in which these soils are
most deficient. In all, the natural supply is small and should not be
drawn on further. In areas where much of the surface soil has been
washed away, the greater part of the phosphorus has gone with it.
The only practical way to increase the supply of phosphorus in the
soil is through the application of purchased phosphatic fertilizers,
and it will prove profitable in most instances to supply the entire phos-
phorus needs of crops in this way. In rotations of ordinary crops,
producing reasonable yields, 20 pounds of available phosphoric acid
to the acre is usually requived each year. It will pay well to apply
larger quantities first, so as to create a httle reserve. In applying
phosphate, enough for the entire rotation may be applied at one time,
or the application may be divided, according to convenience. Where
manure is applied, it may be counted that each ton supplies about 5
pounds of phosphoric ucid ; therefore a correspondingly small quantity
need be provided in the commercial fertilizer.

The quantity of potash that should be supplied as fertilizer depends
on the general concllition of the soil and the quantity of manure used.
According to the analyses in table 8, most of the soils of this group are
low in available potash. If the weak-acid-soluble potassium is below
200 pounds an: acre of plow depth, the chances are that it will pay
to use some potash fertihzer. In building up a run-down soil, con-
siderable quantities of fertilizer potash should be used, at least until
such time as considerable quantities of manure can be applied or until
the general condition of the soil has materially improved. 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.
The availability of the soil potash may be increased by good farm
bractices, including proper tillage, the growing of deep-rooted
egumes, and the plowing under of liberal quantities of organic matter.
The better these practices are carried out and the larger the quantity
of manure 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 to the acre, may be applied profitably on the wheatland
as a top dressing during the winter. Manure so used not only helps
the wheat and lessens winter injury but also helps to insure a stand
of clover or other crop seeded in the wheat. Unless very heawily
manured, corn should receive in addition 100 to 150 pounds of 0-14-6
or 0-12-12 fertilizer to the acre in the row or on both sides of the
hill at planting time. Without manure, corn should be given from
150 to 200 pounds to the acre of a phosphate and potash mixture
such as 0-12-12 or 0-10-20 applied by a fertilizer attachment that
places the fertilizer on both sides of the row or hill and an inch or
more away from the seed. Wheat should be given from 200 to 300
pounds to the acre of a ligh-analysis complete fertilizer such as
2-12-6 or 3-12-12,
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On the poorer soils, where Iavrge quantities of fertilizer are needed
to build up productivity quickly, it may be most practical to plow
under extra amounts of fertilizer. Such deep application is espe-
cinlly advantageous in dry seasons because it insures availability of
{he fertihzer to crop roots, while shallow applications might lie in
dry soil and be temporarily unavailable. Such deep applications
should supply a balanced ration of the nutrients required by the cro
until such time as more of the mtrogen needed can be supplied
through legumes.

In places where the wheat is backward in the spring because of an
isufhcient supply of available mitrogen, a top dressing of 100 pounds
to the acre of a soluble nitrogen fertilizer should be applied soon after
growth begins.  Such top dressing generally will add about 5 bushels
an acre to the yield. It will be most cfficient if the fall application
of fertilizer has supphed liberal amounts of phosphate and potash,

For special crops special fertilization will be needed. Specific
fertilizer recommendations for different crops on different soils under
different conditions can be procured from the Agricultural Experi-
ment Station at La Fayette.

POORLY DRAINED SOILS OF THE UPLANDS AND TERRACES

The group of poorly drained soils of the uplands and terraces com-
prises the silt loams of the Vigo, Johnsburg, Dubois, Robinson, Bartle,
and McGary series, Ragsdale loam, and Montgomery silty clay loam.
Although not extensive in total area, these soils are nevertheless im-
portant m « county that has so little arable land, because, with proper
altention to drainage, Iiming, and fertilizing, they are all tillable
and may be made profitably productive.

The soils of this group have several important characteristics in
common, in respect to which their management problems are similar.
They are all in need of artificinl drainage; all except Montgomery and
Ragsdale are low in total content or organic matter, nitrogen, and
phosphorus; most of them are low in available potassium; and all ex-
cept Montgomery and Ragsdale are acid and in need of liming.

DRAINAGE

The soils of this group were all developed under conditions of
voor drainage. Their generally flat topography and heavy subsoils
make them naturally wet and more or less seviously in need of arti-
ficial drainage. Wherever practicable, tile underdrainage should be
installed as carly as possible in any permanent improvement pro-
gram. Without tile drainage these soils cannot be 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 good fertility practices and can be mace profitably productive.
This has been fully demonstrated on the soil-fertility experiment
fields conducted by the Purdue University Agricultural Experiment
Station on poorly drained soils in other parts of the State. Experi-
ments on such fields indicate that tile lines laid 80 to 36 inches deep
and not more than 3 rods apart will give satisfactory results.
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Where the land is flat, great care must be exercised in tiling in order
to obtain an even grade and a uniform fall. Unsatisfactory results
in tiling these flal lands are traceable to errors in grades, which
allow silting up in low places, and to poor grades of tile, which chip
and break down casily. Only the best grade of tile should be usec{.
Grade hnes should not be establhished by guess or by rule-of-thumb
methods.  Nothing less accurate than a surveyor’s instrument should
be used, and the hines should be accurately staked and graded before
the ditches arve 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 Jess than 3 inches to 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 sile.  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, 1 order that it may be opened once or twice o year for the
purpose of dipping out the silt that has settled in the bottom. It is
an excellent plan, before filling the ditches, to cover the tile to a
depth of a few inches with a layer of straw, weeds, or grass. This
prevenis silt from washing into the tile at the joints while the ground
is settling, thus insuring perfect operation of the drains from the
beginning.

In a special tile-drainage experiment on the Clermont silt loam
of the Jennings County experiment field near North Vernon, the
Iand tiled 3 rods apart in 1920 has since averaged 15.4 bushels more
corn, 1.1 bushels more soybeans, 7.3 bushels more wheat, and 518
pounds more hay to the acre than the untiled land with the same
lime and fertilizer treatment. The cost of tiling was paid for by
the increased yields of crops during the first 8 years of the experi-
ment, and since then the increased returns have averaged approxi-
niately $5 an acre per year.

LIMING

All the soils of this group except Montgomery silty clay loam,
Ragsdale loam, and Princeton fine sandy loam are acid and more
or less in need of liming. A very acid soil will not respond properly
to other necded treatments until it has been limed. The quantities
of ground limestone that should be applied to these soils are shown
in the last column of table 9,

ORGANIC MATTER AND NITROGEN

With the exception of Ragsdale loam and Montgomery silty clay
loam, the soils of this group are similar to the well-drained soils
of the uplands and terraces in their low content of organic matter and
nitrogen, and what has been said concerning the improvement of
those soils in this respect applies equally well here. The cropping
systems and the soil-management program on all light-colored soils
should provide for the use of legumes, which supply both organic
nitter and nitrogen.  Special green-manurve crops and winter-
cover crops for plowing under in the spring should be utilized
wherever possible, and all available manure and unused crop residue
should be plowed under.
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CROP ROTATION

With proper attention to drainage where practicable, liming
where needed, and reasonable fertilization, the soils of this group
are best adapted to the grain and hay crop used in general farming,
and the rotations suggested for the well-drained soils of the uplands
and terraces may be used. Because so1l erosion is not u problem on
these flat soils, the H-year rotation of corn, soybeans, wheat, and
mixed clovers and grass will be satisfactory. Where poor drainage
is not a limiting factor, Ragsdale loam will grow some of the crops
suited to Princeton fine sandy loam, with which it is associated, and
it should be managed accordimngly.

FERTILIZATION

The discussion of the manure and fertilizer requirements of the
well-drained soils of the uplands and terraces applics also to the
light-colored soils of this group, except that the ratio of potash in the
fertilizers used may need to be somewhat higher because the natural
processes that make the soil potash available ave less active in poorly
drained soils. Corn particularly will respond to liberal quantities of
potash, and tests gencrally indicate either 0-12-12 or 0-10-20 unless
unusually large quantities of manure are used. For wheat it is also
generally advisable to use more potash than on well-drained soils,
especially for the bhenefit of the hay crop following. The Mont-
gomery and Ragsdale soils are naturally more fertile than the light-
colored soils and therefore not so much in need of either manure or
fertilizer.

SANDY SOILS OF THE UPLANDS AND TERRACES

In the group of sandy soils of the uplands and terraces are in-
cluded Princeton fine sandy loam and Martinsville Jloam. Prince-
ton fine sundy loam is deficient in water-holding capacity, and all
axcept the very deep rooted crops, such as alfalfa and sweetclover,
are liable to suffer from drought. Martimsville loam, though rather
sandy on top, has a heavier subsoil and so is much less droughty.

LIMING

Princeton fine sandy loam is fairly well supplied with lime and
seldom needs liming. Martinsville loam is acid and in need of lim-
ing. About 2 tons of ground limestone to the acre is the usual
recommendation,

ORGANIC MATTER AND NITROGIN

These sandy soils are naturally low in organic matter and nitrogen,
and some special provision must be made for building wp and main-
taining these two constituents in order to utilize these soils to the
best advantage. As much manure as possible, as well as all unused
crop materials, should be plowed under. Special green-manure
crops and cover crops, such as soybeans, cowpeas, sweetclover, rye,
and winter veteh, should be planted wherever possible, to produce
nitrogenous organic matter for plowing under. What has been said
concerning this problem in the improvement of the upland and ter-
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race silt loam soils applies equally well here, and the practices recom-
mended for those soils should be followed also on these sandy soils.
In fact, very sandy soils need larger supplies of both organic matter
and nitrogen than heavier soils, because they use up these constitu-
ents at a faster rate. Their loose, open, often excessively aerated
condition favors rapid decomposition and oxidation or the “burn-
ing oeut” of the soil organic matter. For this reason more than
or%inm'y quantities of organic materials, such as manure, crop resi-
dues, specially grown green-manure crops, and cover crops, should he
plowed under.  The Iand should never be left without something
growing on it. When any considerable quantities of nonleguminous
crop residues or green manures are to be plowed under, especially on
land used for truck crops, it will be advantageous to broadcast and
plow under with the organic material a few hundred pounds to the
acre of a high-nitrogen fertihizer to aid the processes of decomposi-
tion and at the same time provide additional nitrogen for the crop
that is to be grown.

CROP ROTATION

Among the extensively grown field crops adapted to the region,
winter small grains and the deep-rooted legumes are best adapted to
these sandy soils. The winter small grains make most of their growth
before there is much danger of shortage of moisture, and the deep-
rooted legumes can usually find enough moisture in the deeper subsoil
to tide them over the ordinary dry periods. Corn and spring small
grains on these soils nearly always suffer from drought. Early
potatoes, early tomatoes, and melons do relatively well on these sandy
soils if special provisions are made for maintaining the nitrogen
content and the moisture-holding capacity by frequent incorporation of
leguminous organic matter. A mixture of winter rye and winter vetch
is practical for this purpose, serving both as a winter cover for the
land and as a source of organic matter for plowing under in the spring.
Where the vetch is grown for the first time the seed or soil should be
inoculated with the proper nitrogen-gathering bacteria. A 5-year
rotation of melons (rye and vetch cover crop), carly potatoes (rye
and vetch cover crop), tomatoes, and alfalfa for 2 years is well suited
to the sandy soils on which these crops can be grown to advantage.
Success with this rotation will depend largely on the success with the
cover crops and the alfalfa. All crops should be fertilized. Where
alfalfa responds to additions of lime it will be advisable to confine
liming to drilling 300 to 400 pounds to the acre of ground limestone
with the alfalfa seed each time this crop is sown, because heavier
liming may be detrimental to the potatoes and tomatoes. The alfalfa
seeding should be made immediately after potato harvest, and the
cover crop should be sceded as soon as possible after the melons are
harvested.

For general farming on most of these sandy soils, a rotation of
corn, soybeans, wheat or other winter grain, and a hay or pasture
mixture containing a high proportion of alfalfa for one or more years
may be satisfactorily practiced. An early seeding of winter rye should
be made in the cornfield to serve as a winter cover crop and to pro-

vide additional organic matter for plowing under, which is always
needed on these soils.
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Most of these sandy soils are well adapted to alfalfa and sweet-
clover. Martinsville loam, however, needs himing for these crops and
should be given at least 2 tons of ground limestone to the acre. A good
seeding mixture for either hay or pasture is composed of 3 to 4 pounds
of e:n'ﬁ:y timothy and 8 pounds of alfalfa. The timothy should be
seeded with the wheat in the fall.

FERTILIZATION

These sandy soils are naturally deficient in nitrogen and need special
provision for building up a supply of this element. The total supply
of phosphorus is so low that it should not. be depleted further. As a
rule the available potash also is low. Stable manure should be applied
as liberally as possible, both for its plant-nutrient constituents and
for the organic matter it supplics, in order to improve the water-
holding capacity of the soil as well as its productiveness. Manure,
however, is seldom available in sufficient quantitics; therefore liberal
use should be made of commercial fertilizers.

Legumes, in rotation or as special green-manure or cover crops,
should be used to supply much of the needed nitrogen that is no,
provided in the form of manure. Early potatoes, melons, tomatocs,
and other truck crops on these soils will respond to heavy applications
of high-analysis complete fertilizers. Five hundred pounds or more
to the acre of a 2-12-6 or 2-16-8 mixture should be used. Where little
or no manure is used, o 3-12-12 analysis may be preferable.

For winter grains, fertilization with 200 to 300 pounds of 2-12-6
or 3-12-12 at sceding time, and a spring top dressing of 15 to 20
pounds to the acre of nitrogen supplied by such materials as nitrate of
soda, cyanamid, or sulfate of ammonia, is to be recommended. For
corn, row or hill applications of phosphate-potash combinations such
as 0-14-6 and 0-12-12 at, the rate of 100 pounds to the acre are most,
practical.

Where alfalfa or sweetclover is grown, from 300 to 500 pounds to the
acre of a high-grade phosphate-potash mixture should be applied at
seeding time. A continuous stand of alfalfa should receive a top
dressing of phosphate and potash fertilizer every 2 vears.

SOILS OF THE BOTTOM LANDS

The bottom or overflow lands in Martin County may be divided
into two general classes—the sonr bottoms and the sweet bottoms.
The sour bottoms, consisting of Pope silt loam and gravelly loam,
Philo silt loam and loam, Stendal silt loam and silty clay loam, and
Atkins silt loam and silty clay loam. have been formed by deposits
from the acid soils of the uplands and terraces and are strongly acid.
They should receive from 2 to 4 tons of ground limestone to the acre.
as tests for acidity will show. The sweet bottoms, consisting of
Genesee silt loam, loam, and fine sandy loam, Eel silt loam and silty
clay loam, and Shoals silt loam and silty clay loam, receive their
deposits Trom the lime-bearing soils of the uplands and terraces. They
are cither ncutral or only slightly acid and seldom need liming.
Natural drainage is limited by the periodic overflows and in the
heavier types by tight subsoils. The latter should be tile-under-
drained wherever suitable outlets can be obtained, in order that the
Jand may drain more quickly after floods or heavy rains.
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ORGANIO MATTER AND NITROGEN

The silt loams and silty clay loams of the Eel, Genesce, and Shoals
series and the silt. Toan, loam, and gravelly loam of the Pope series,
have fair supplies 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 ahout supplying organic matter and
nitro§cn 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 arcas of these soils, especially, considerable
quantities of organic matter should be plowed under, cither directly
or in the form of manure, 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, such as soybeans, cowpeas, and
sometimes alsike 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
imoculated. Here again it must be remembered that only the top
growth plowed under, either directly or in the form of manure, can
really increase the nitrogen content of the soil, on which grain crops
must, depend.  Cover crops, such as soybeans, winter vetch, and rye,
should be used to the fullest possible extent in the cornfields. Corn-
stalks should not be burned {)ut should be completely plowed under
whenever this is practicable.

CROP ROTATION

Where overflows cannot be prevented, the crop rotation must consist
largely of annual spring-seeded crops and such grass and clover mix-
tures as will not be seriously injured by ordinary floods. TFor the
most part, corn, soybeans, and in some places, where flooding is not
too prolonged, wheat with a mixture of timothy and alsike clover
followmg for a year or two, are satisfactory crops for this land. Corn
should doubtless continue to predominate, but some sort of rotation is
advisable to help maintain fertihty. Doubtless soybeans will be-
come more important as a rotation crop on these soils if proper inocu-
lation is provided. Timothy and alsike mixed will do well on most of
this land after the strongly acid arcas have been limed, and this crop
may be allowed to stand for more than 1 vear. In places where the
land is too acid for alsike, lespedeza may be used. ]For late seeding
in emergencies, early varicties of soybeans and Sudan grass, for either
hay or seed, will be found useful. On the high-bottom phases of the
Genesee soils some short-season truck crops and also alfalfa may be
grown successfully.

FERTILIZATION

Most of the bottom lands of this county are low in the principal
plant nutrients. It should be recognized that in most instances the
floodwater sediments coming to these bottom lands from the adjoining
watersheds are not so rich as they were years ago. The rich surface
soil has gone from much of the upland, and the present floods carry
little but eroded subsoil material of low fertility.
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Genesee silt loam and Eel silty clay loam contain fair supplies of
nitrogen for the ordinary farm crops. The other soils of these bottom
lands are all relatively low in nitrogen. They are all low in available
phosphorus except Genesee fine sandy loam, which, however, is so low
mn total phosphorus that it should not be further drawn upon. Eel
silty clay loam shows a fair supply of total phosphorus but is low in
the available supply of this element. About two-thirds of these bot-
tom-land soils are too low in available potash for large yiclds of crops.
The soils that show less than 200 pounds to the acre of weak-acid-
soluble potassium (see table 8) will gencrally respond profitably to
potash fertilization.

Where wheat is grown it should receive 200 to 300 pounds of 2-12-6
fertilizer to the acre. For corn, 150 to 200 pounds of 0-12-12 or
0-20-20 should be drilled in the row or placed beside the hill. It has
been found that it does not pay to include nitrogen in the fertilizer
applied for corn in the row ov hill unless the soil is otherwise well
supplied with available nitrogen to meet the much larger needs of the
crop later on in the growing season. TFor maximum yields additional
quantities of fertilizer should be plowed under. In recent experi-
ments on upland seils it has been found profitable to supply the entire
fertilizer needs of the crop in that way.

NONARABLE SOILS

The more sloping, eroded, and gullied phases of the Cincinnati,
Zanesville, Wellston, Frederick, Princeton, and Otwell soils, most of
the Wellston-Muskingum complex, and all of the Muskingum stony
silt lJoam and other rough stony land are not suited to ordinary farm-
ing purposes and should be regavded as nontillable and kept out of
cultivation. Some of the land n this cnte%ory that has been cleaved
may be put into permanent pasture by seeding to a mixture of blue-
grass, redtop, and lespedeza, but much of it should be reforested and
given protection from livestock as the most practical means of saving
it from destruction by erosion. Where it scems feasible to establish
pasture on acid-soil areas of nontillable land, the chances of success
may be greatly improved by applications of 2 to 4 tons of ground
limestone and 300 to 400 pounds of superphosphate to the acre, either
on top of present stands or before fresh seedings.

Thousands of acres in this county have been severely eroded or
damaged scriously by erosion, and such damage will become pro-
gressively worse unless decisive steps are taken to prevent it. Estab-
Lishment of a good vegetative cover to hold the soil in place is essential.
Contour furrows on hillsides and dams or other engineering devices
in gullies should be employed wherever practicable, but undisturbed
forest or a solid vegetative cover of some other kind should be the
ultimate aim.

O
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This document is not accessible by screen-reader software.
The U.S. Department of Agriculture is committed to making its
electronic and information technologies accessible to individuals
with disabilities by meeting or exceeding the requirements
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as
amended in 1998. Section 508 is a federal law that requires
agencies to provide individuals with disabilities equal access to
electronic information and data comparable to those who do not
have disabilities, unless an undue burden would be imposed
on the agency. The Section 508 standards are the technical
requirements and criteria that are used to measure conformance
within this law. More information on Section 508 and the
technical standards can be found at www.section508.gov.

If you require assistance or wish to report an issue related
to the accessibility of any content on this website, please
email Section508@oc.usda.gov. If applicable, please include
the web address or URL and the specific problems you have
encountered. You may also contact a representative from the
USDA Section 508 Coordination Team.

Nondiscrimination Statement

In accordance with Federal civil rights law and U.S.
Department of Agriculture (USDA) civil rights regulations and
policies, the USDA, its Agencies, offices, and employees, and
institutions participating in or administering USDA programs
are prohibited from discriminating based on race, color,
national origin, religion, sex, gender identity (including gender
expression), sexual orientation, disability, age, marital status,
family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil
rights activity, in any program or activity conducted or funded
by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of
communication for program information (e.g., Braille, large
print, audiotape, American Sign Language, etc.) should contact
the responsible Agency or USDA's TARGET Center at (202)
720-2600 (voice and TTY) or contact USDA through the
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Federal Relay Service at (800) 877-8339. Additionally, program
information may be made available in languages other than
English.

To file a program discrimination complaint, complete the
USDA Program Discrimination Complaint Form, AD-3027, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html
and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form.
To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by:

(1) mail:  U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax:  (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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