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HOW TO USE THE SOIL SURVEY REPORT

SOIL SURVEYS PROVIDE a foundation for all land use programs. This report

and the accompanying map present information both general and specific about
the soils, the crops, and the agriculture of the area surveyed. The individual
reader may be interested in the whole report or only in some particular part.
Ordinarily he will be able to obtain the information he needs without reading the
whole. Prepared for both general and detailed use, the report is designed to meet
the needs of a wide variety of readers of three general groups: (1) Those inter-
ested in the area as a whole; (2) those interested in specific parts of it; and (3)
students and teachers of soil science and related agricultural subjects. Attempt has
been made to meet the needs of all three groups by making the report comprehen-
sive for purposes of reference.

Readers interested in the area as a whole include those concerned with general
land use planning—the placement and development of highways, power lines, urban
sites, industries, community cooperatives, resettlement projects, and areas for forest
and wildlife management and for recreation. The following sections are intended
for such users: (1) General Nature of the Area, in which location and extent, physi-
ography, relief, and drainage, climate, water supply, vegetation, organization and
population, industries, transportation and markets, and cultural development and
improvement are discussed; (2) Agriculture, in which a brief history and the present
status of the agriculture are described; (3) Productivity Ratings and Physieal Land
Classification 1n which are presented the productivity of the soils and a grouping
according to their relative physical suitability for agriculture; (4) Land Use and
Soil Management, in which the present uses of the soils are deseribed, their manage-
ment requirements discussed, and suggestions made for improvement; and (5) Water
Control og the Land, in which problems pertaining to drainage and control of runoff
are treated.

Readers interested chiefly in specific areas—as some particular locality, farm,
or field—include farmers, agricultural technicians interested in planning operations
in communities or on individual farms, and real estate agents, land appraisers, pro-
spective purchasers and tenants, and farm loan agencies. 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 symbols and colors that
represent them; and (3) locate in the table of contents in the section on Soils of the
County the page where each type is described in detail and information given as to
its suitability for use and its relations to erops and agriculture. They will also find
useful specific information relating to the soils in the sections on Productivity
Ratings, Physical Land Classification, Land Use and Soil Management, and Water
Control on the Land.

Students and teachers of soil science and allied subjects—including crop pro-
duction, forestry, animal husbandry, economics, rural sociology, geography, and
geology—will find their special interest in the seetion on Morphology and Genesis
of Soils. They will also find useful information in the section on Soils of the County,
in which are presented the general scheme of classification of the soils of the area
and a detailed discussion of each type. For those not already familiar with the
classification and mapping of soils, these subjects are disecussed under Soil Survey
Methods and Definitions. Teachers of other subjects will find the sections on General
Nature of the Area, Agriculture, Productivity Ratings, Physical Land Classification,
and the first part of the section on Soils of the County of particular value in deter-
mining the relation between their special subjects and the soils of the area.

This publication on the soil survey of Grainger County, Tenn., is a cooperative
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HE physiography and soil characteristics of Grainger County vary
greatly, and agriculture also is widely diversified. Corn, wheat,
lespedeza, clover, alfalfa, other hay crops, tobacco, and vegetables are
the principal crops grown, most of them for local consumption.
horses, mules, cows, and hogs raised are chiefly for farm use or local

markets.
as well as food for the home.

The

Poultry furnishes about 20 percent of the total farm income
The county has no important industries.

To provide a basis for the best agricultural uses of the land a cooperative
goil survey was begun in 1940 by the United States Department of Agri-
culture, the Tennessee Agricultural Experiment Station, and the Ten-
nessee Valley Authority. The essential findings in this survey may be

summarized as follows.
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SUMMARY

Grainger County is situated in the northeastern part of Tennessee.
The relief is dominated by Clinch Mountain, which rises to an altitude
of 2,200 to 2,500 feet. In general the elevation ranges from 850 to
slightly more than 2,500 feet. The county is drained by the Clinch and
Holston Rivers.

The soils of the county differ widely in the characteristics and condi-
tions that influence productivity and use capability. Some of these are
texture, consistence, fertility, reaction, color, slope or lay of the land,
content of organic matter, and conditions of erosion, stoniness, and mois-
ture. Largely upon the basis of such differences the soils have been
classified and mapped into 128 units, including soil types, phases, and
miscellaneous land types.

Of the total county area, less than 1 percent requires artificial drain-
age for tillage. About 28 percent of the county has a nearly level to
rolling relief, 38 percent is hilly, and 34 percent has a steep relief. About
29 percent has suffered moderate erosion, 12 percent severe erosion, and
3.5 percent has been reduced to a severe gullied condition. Taking the
average of the Great Valley of East Tennessee as a standard, about 6.5
percent of the land considered suitable for growing crops is relatively
high in natural fertility and produetivity, about 85.5 percent is medium,
and 58 percent is relatively low. Virtually all soils of the uplands are
acid. Tilth conditions are generally good except on some of the silty
clay loams.

For physical land classification purposes the =oils are grouped into five
classes on the basis of physical suitability for broad farm uses. In
general, First-, Second-, and Third-class soils are physically adapted for
crops requiring tillage; Fourth-class soils are not considered physically
suitable for crops but are well to very well suited to pasture; and Fifth-
class soils are considered physically unsuitable for either crops or pasture
but are suitable for forestry.,

In Land Use and Soil Management the soils of four physical land
classes are placed in 13 groups on the basis of management requirements.
Each group is discussed with respect to choice and rotation of erops; use
of lime, commercial fertilizers, and manure; tillage practices; engineering
methods for the control of water on the land; practices of good pasture
management. As the soils of the fifth physical land class are so poorly
suited either to crops or to pasture, management requirements are not
given for them; these soils are used largely for forest, and forest man-
agement is discussed in the section on Forests. The relation between
the production of forest and the soils and the place of forestry in the
agriculture of the county are also described.

Morphology and Genesis of Soils is treated in relation to the factors
of soil formation and the eonditions of these factors in the county. The
soils are grouped into higher categories; soil series are described; and
the factors of soil formation that have influenced its morphology are
discussed. The great soil groups represented are the Red and Yellow
Podzolic soils.
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GENERAL NATURE OF THE AREA

Grainger County is characterized by a strongly rolling to steeply
sloping surface about 40 percent of which is forested. A few prominent
steep ridges, chief of which are Clinch Mountain and Poor Valley Ridge,
are almost completely forested and are very poorly suited to agriculture.
The remaining part has an intricate pattern of soils of a wide range of
suitability for agricultural use.

Practically all the land suited to tillage or pasture is used for these
purposes. Very little is in specialized crops. Corn, hay, and wheat
are the principal crops. Some tobacco is raised as a cash crop, and
there are no industries. Cherokee and Norris Reservoirs and Clinch
Mountain are natural recreational resources.

LOCATION AND EXTENT

Grainger County, in the northeastern part of Tennessee, is separated
from the Virginia-Kentucky State line by one tier of counties (fig. 1).

Bh

* State Agriculturol
Experiment Station

Ficure 1 —Location of Grainger County in Tennessee.

The county, about 28 miles long and 11 miles wide, is roughly rectang-
ular in outline and extends in a northeast-southwest direction. Rut-
ledge, the county seat, is 30 miles northeast of Knoxville and 180 miles
east of Nashville. The northern boundary is formed by the Clinch
River and the southern and southeastern by the Holston River. The
total land area is 279 square miles, or 178,560 acres.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

Physiographically, the county is situated within the Valley and Ridge
province which is commonly known as the Great Valley of East Ten-
nessee. Although this valley is a belt of lowland in relation to the
enclosing parallel highland belts, it varies from place to place in both
relief and elevation.

For the most part the Great Valley of East Tennessee is underlain bv
limestone and associated beds of shale that have been folded and faulted.
Geologically this material has been weathered and eroded more rapidly
than either the rocks of the Great Smoky Mountains on the east or the
Cumberland Mountains on the west.

In Grainger County the underlying rock consists of limestone, shale,
and sandstone. The limestone and shale show wide variations in con-
tent of carbonates. Most of the shale is noncalcareous, but some of it
has thin interbeds of limestone. Because of the folding and faulting.
the pattern of the exposed geologic material is relatively intricate.

Although all the rocks of the area weather faster than those of the
enclosing highlands, their rates of weathering are not all the same.



Cherokee Dam on the Holston River looking upstream from Quarry Hill. The relatively narrow valley floor directly below the dam consists

chiefly of Cumberland soils on the bench and Bruno fine sandy loam adjacent to the stream channel.
left half. Hills of Jefferson and Hamblen Counties in the distance.

Fullerton soils predominate in the
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Cherokee Dam on the Holston River built by the Tennessee Valley Authority as a part of the program for flood control and power development.
This structure impounds a body of water covering about 31,000 acres, about half of which lies in Grainger County. This lake also affords
recreational facilities for the county and the surrounding region. Managing surrounding lands so as to prevent waste of soil by erosion and
the resultant silting up of the reservoir is important not only locally but also to more distant commun:ties protected and scerved by the dam.
Hills of Jefferson County in the background.
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Severe folding and faulting of the rocks and differential weathering
incident to variations in character of the underlying rocks have resulted
in a series of many parallel physiographic belts crossing the county in a
northeast-southwest direction. These belts, from northwest to south-
east, are (1) Hinds Ridge in the northwestern part of the county;
(2) Log Mountain and War Ridge southeast of and parallel to Hinds
and Chestnut Ridges (the latter in Claiborne County); (3) Copper
Ridge; (4) Clinch Valley (pl. 8, 4); (5) Clinch Mountain; (6) Poor
Valley; (7) Poor Valley Ridge; (8) Richland Valley; (9) Richland
Knobs, and (10) the Skinfoot Ridge in the southeastern part.

Hinds Ridge is underlain by Knox dolomite (13)?, and the soils are
predominantly of the Fullerton and Clarksville series. The north-
eastern half is dissected by the Clinch River, and in all places it is
completely dissected by small drains. The main ridge crest is not so
broad as that of some of the other dolomitic limestone areas, and the
prevailing topography is hilly and steep. The elevation of the higher
points is more than 1,500 feet, which is 300 to 400 feet above the adjoin-
ing valley floors?. The total area is about 20 square miles.

The southeastern slopes of Log Mountain and War Ridge are under-
lain by somewhat purple acid shale of the Rome formation, on which
Lehew soils predominate, and the northwestern slopes by interbedded
limestone and shale of the Nolichueky formation, on which Hilly stony
land (Talbott soil material) predominates. The ridge crest is narrow
and the slopes on both sides are steep. The Clinch River cuts through
these mountains near its junction with Indian Creek, and there are
gorges of smaller streams through it in several other places. In most
places the elevation of the crest of the mountain is 400 to 500 feet above
the adjoining valley floors (13). The total area is about 15 square miles.

Copper Ridge is underlain chiefly by Knox dolomite, although the
northwestern edge is underlain by a belt of Nolichucky shale. Fullerton
and Clarksville soils predominate. The ridge crest is narrow, as it is
rather completely dissected by small drains. It is cut through in
several places by small creeks flowing towards the Clinch River. In
general the topography is rolling to steep. The elevation of the ridge
crest ranges from 300 to 400 feet above the adjoining valley floor.
About 30 square miles are included in this division.

Clinch Valley is underlain by Holston marble and Chickamauga and
Moceasin limestones. Stony land types and soils of the Talbott,
Dewey, and Sequoia series predominate. Outcrops of bedrock are
numerous. In most places the elevation is 1,100 to 1,200 feet. Some
stream dissection has taken place and limestone sinks are numerous.
The relief is dominantly rolling to hilly. This division embraces about
20 square miles.

Clinch Mountain, the most prominent physiographic division in
Grainger County, rises to an elevation of 1,000 to 1,600 feet above the
adjoining valleys. The southeastern side is underlain by Clinch and
Clinton sandstones, on which Muskingum soils predominate, and the
northwestern side is underlain by Bays Sandstone and Sevier shale, on
which Armuchee and Hayter soils predominate. This mountain marks
the drainage divide between the Clinch River on the north and the

1 Ttalic numbers in parentheses refer to Literature Cited, p. —.
2 Flevation data from U. 8. Geological Survey topographic maps.
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Holston River on the south. The terrain is that of a narrow mountain-
ous ridge, and the sharp configuration has been intensified by drainage
channels cut down the slopes. The total area is about 35 square miles.

The very narrow Poor Valley is underlain in most places by Chatta-
nooga shale, covered in most places by a layer of colluvial material from
the surrounding mountains and hills. Jefferson and the less steep stony
phases of the Muskingum soils predominate. The relief is gently roll-
ing. The total area is about 3 square miles.

Poor Valley Ridge is underlain largely by Grainger and Rome shales,
and Muskingum soils predominate. These knobs, generally 400 to 500
feet above the adjacent valley floors, are rather completely dissected by
streams, and small creeks draining the southeastern side of Clinch
Mountain and Poor Valley cut through them in many places. The
relief is dominantly steep. The total area is about 25 square miles.

Richland Valley is underlain by Rutledge and Maryville limestones
(13), separated from each other by a narrow strip of Rogersville shale.
Decatur, Dewey, Sequoia, and Hayter soils predominate on Rutledge
limestone, stony land types on Maryville limestone, and Montevallo
soils on the Rogersville shale. The mean elevation of this valley is
about 1,000 feet. Limestone outerops are numerous on the south-
eastern side. Some stream dissection has taken place, and limestone
sinks are numerous. The relief is undulating to strongly rolling. This
division covers about 35 square miles.

Richland Knobs are underlain by Nolichucky shale. This formation
is composed of interbedded shale and limestone and Armuchee soils,
and stony land types predominate on it. Embracing an area of about
15 square miles and rising about 400 feet above adjoining Richland
Valley, these knobs are dissected by small drains, and the topography
is generally steep.

The Skinfoot Ridge is underlain largely by sandy dolomite of the
Knox dolomite formation, on which sandy Fullerton and Clarksville
soils predominate. The elevation ranges from 900 to 1,400 feet. Con-
siderable stream dissection has taken place, and limestone sinks are
numerous. The prevailing relief is rolling to hilly. This ridge covers
an area of about 81 square miles.

Those parts of the county underlain by limestone are characterized
by so-called limestone sinks resulting from underground solution of the
rock. They are usually small and shallow with steep, sharp slopes.

In addition to these 10 phvsiographic divisions, there is a small area
and a narrow broken belt underlain by Nolichucky shale and Maryville
and Rutledge limestones along the southeastern border of the Skinfoot
Ridge of the sandy dolamite area. This division roughly parallels the
Holston River from Cherokee Dam (pls. 1 and 2) northeast to the
Hawkins County line, and much of the stream terraces and bottom
lands are on it. Part of its 10 square miles has been submerged by
the Cherokee Reservoir. Slopes underlain by Nolichucky shale are
sttlaf:_p, and by Maryville and Rutledge limestones, undulating to strongly
rolling.

There is also a small hilly to steep area of Armuchee soils over New-
man limestone adjacent to the Hawkins County line and northeast of
Tate Springs. This shaly limestone is the youngest consolidated geo-
logic formation in the county.



GRAINGER COUNTY, TENNESSEE 7

Very few terraces and little stream bottom lands have developed
along the Clinch River in Grainger County, and though they are wider
along the Holston River, they are relatively narrow, seldom more than
a fourth of a mile wide. These first- and second-bottom areas along
these two rivers occupy about 12 square miles, part of which has been
submerged by the Cherokee and Norris Reservoirs. The Clinch River
has cut a winding channel 300 to 400 feet below the uplands, and the
enclosing slopes to the river are rather steep and are incised by tributary
streams; the Holston River has cut a meandering channel, in most places
less than 200 feet below the uplands.

The present relief is the result of the forces of weathering on the
sedimentary rocks during a long geologic period. On the so-called
insoluble rocks—sandstone and shale—the weathering has been chiefly
geologic erosion by running water; but on the relatively soluble lime-
stone, weathering has been by dissolution by percolating waters. The
geologic formations that consist of the rocks most resistant to weather-
ing have given rise to ridges, and the formations consisting of rocks
less resistant to weathering have become the valleys. The ridges and
valleys follow the outcrops of the slowly and the rapidly weathering
rocks, respectively, the directions of which are parallel to the strike of
the rocks.

The highest points in the county, slightly exceeding 2,500 feet, are on
the crest of Clinch Mountain; the lowest, 850 feet, is where the Holston
River leaves the county. Most of the valley floors lie 1,000 to 1,400
feet above sea level, and most of the ridge tops attain altitudes of 1,500
to 1,600 feet.

The approximate altitudes of the following points afford a key to the
relief of Grainger County: Clinch River at Unien County line before
establishment of Norris Reservoir, 950 feet; Clinch River at Hancock
County line, 1,080; Holston River at Knox County line, 850, and at
Hawkins County line before the establishment of the Cherokee Reser-
voir, 980; Norris Reservoir, 1,020; Cherokee Reservoir, 1,075; Elm
Springs School, on Hinds Ridge, 1,420; crest of Copper Ridge, 1,600 to
1,700; crest of Log Mountain, 1,650 to 1,750; crest of Clinch Mountain,
2,200 to 2.500; Skinfoot Ridge, 1,200 to 1,500; Poor Valley Ridge, 1,400
to 1,700; Richland Knobs. 1,500 to 1,700; Rutledge, in Richland Valley,
1,015; Washburn, in Clinch Valley, 1,404; and Poor Valley, 1,000 to
1,200 feet.

Drainage is well developed, and the two rivers flow in the general
direction of the slope, which is southwest. Clinch Mountain divides
the drainage between the Clinch River to the northwest and the Hol-
ston River to the southeast. The southeastern third of the county has
developed a fairly well-defined dendritic drainage pattern, and the rest
has developed a fairly well-defined trellis pattern. In the areas under-
lain by limestone some of the drainage water enters underground chan-
nels through sinkholes. Because of these numerous sinks and under-
ground streams the local surface drainage pattern in some places is
disconnected and irregular.

In general, water is plentiful in all parts of the county. Springs are
numerous, particularly in areas underlain by limestone. Streams,
springs, and ponds provide water for livestock. Water for human con-
sumption is supplied by springs, wells, and cisterns. Considerable
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fishing, for sport and recreation, is done in the streams and rivers. In
addition to Cherokee and Norris Reservoirs there are a few small arti-
ficial lakes but no natural lakes.

CLIMATE

The climate of Grainger County is temperate and continental. Ite
salient features consist of moderate winters characterized by short
erratic cold spells, mild summers with cool pleasant evenings, and a
well-distributed mean annual precipitation of 44.54 inches, including
10.3 inches of snow. Summer temperatures of more than 95° F. are
uncommon. The difference between mean summer and winter temper-
atures is not great, being only about 35°.

The average frost-free season is 188 days, extending from April 16,
the average date of the last killing frost, to October 21, the average date
of the first. This provides ample time in which to grow and mature all
the crops generally grown. Frosts have occurred as late as May 10 and
as early as September 26. Frosts late in spring sometimes cause injury
to some crops, particularly fruit. The grazing season extends from
about the middle of April to the middle of November.

Winters are for the most part sufficiently mild and open to allow out-
door farm work throughout the season. Although there normallv is some
snowfall in winter, the snow generally melts in a few days. On well-
drained soils there is very little winter-killing of such crops as alfalfa,
red and crimson clovers, and winter wheat, oats, barley, and rye. The
Wilr)llters are usually mild enough to permit the growth of certain vege-
tables.

Rainfall is well distributed throughout the year, about 82 percent of
it being nearly equally divided between winter, spring, and summer.
The lightest precipitation is in fall, when the crops are maturing and
being harvested. Precipitation generally is ample for most crops, al-
though sufficient moisture for optimum growth commonly is lacking in
late summer and early fall. Occasionally excessive precipitation dam-
ages crops, especially on bottom lands subject to flooding. Much of the
precipitation, particularly in summer, comes in rather heavy showers,
but most of it, especially in winter, comes in slow, gentle rains that last
for half a day or more,.

Although no data of purely local variations in temperature and pre-~
cipitation are available, it is apparent that the variations do exist. So
far as known, such variations are explained by lay of the land, includ-
ing direction of slope, the effect of relief on air drainage, differences in
elevation, and proximity and relation to mountains. Frosts frequently
oceur in valleys and depressions when vegetation on the ridges shows
no frost effects, and the early fall and late spring frosts are invariably
more injurious in the lower situations. Frost injury of fruit trees is
less frequent on ridge tops and north-facing slopes, because spring
growth is retarded here as eompared with orchards on south-facing
slopes. Winter-killing of perennials, small grain, and other winter
crops, due to freezing and heaving, is more frequent on slopes charac-
terized by seepage. That part of Clinch Mountain within the county
reaches an elevation of about 2,500 feet, and here the mean temperature
is lower; showers are more frequent, and total precipitation of both
rain and snow is greater. Wind velocity is relatively low and the
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humidity moderate. Destruction or damage by hailstorms and torna-
does is to be expected, but not often.

Table 1 compiled from the records of the United States Weather
Bureau station at Rogersville, in Hawkins County, about 30 miles
northeast of Rutledge, gives the normal monthly, seasonal, and annual
temperature and precipitation at that place, which is representative of
Grainger County.

TasLE 1.—Normal monthly, seasonal, and annual temperature and
precipitation at Rogersville, Hawkins County, Tennt
(Elevation, 1,096 feet)

Temperature Precipitation
Month
Absolute Absolute Mean Total for the | Total for the | Average
Mean maximum | minimum driest year | wettest year | snowfall
°F. °F. °F. Inches Inches Inches Inches
390 71 —18 4 22 221 10 70 26
379 74 —13 3 86 1.96 3.86 34
401 79 —17 3N .81 141 2.3
390 79 —-18 11.79 4 98 15 97 83
48 0 86 7 4 58 3 66 4.66 1.1
56 6 95 20 3.57 314 499 .5
65.0 95 30 374 1.83 495 ®
56 5 95 7 11.89 8 63 14 60 1.6
726 98 40 417 3.44 2.96 0
755 101 48 465 5 68 272 0
74.7 102 48 3 99 1.66 10.21 0
43 102 40 12.81 10 78 15.89 0
69 9 103 32 2 83 157 4.60 0
58 1 91 19 2 63 2 14 148 *)
46.7 80 6 2.59 218 1.30 4
58 2 103 6 8 05 5 89 7.38 4
57.0 3103 i—18 44 54 530 28 653 84 10.3
1Data from U. 8. Weather Bureau. «In 1917,
2Trace. 5In 1941,
3In 1925. oIn 1901.

WATER SUPPLY

Water for livestock and household use is available in most parts of
the county either from springs, shallow wells, or streams. It is not so
plentiful on the steep ridges, such as Clinch Mountain and Poor Valley
Ridge, but these areas are poorly suited to agriculture and their water
requirements are not large. In some areas on the cherty ridges where
water is not easily available, cisterns for household use and artificial
ponds for livestock are common. Some of the smaller streams or springs
generally cease to flow during the more protracted dry periods. Cher-
okee and Norris Reservoirs are large permanent bodies of water that
afford considerable watering facilities for livestock along their exten-
sive shore lines.®

VEGETATION

Before white men came to this region, the entire county was chiefly
in deciduous forest. The oak was probably the dominant tree, but

8 Livestock have access to this water either through rental of adjacent land or by water-lane
permits granted by the Tennessee Valley Authority.
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there were also many chestnuts and pines. Other less common species
were yellow-poplar (tuliptree), elm, maple, gum, hickory, black walnut,
and dogwood. About 1920 all the chestnut was killed by blight. Prac-
tically all the forest has been removed or cut-over. About 40 percent
of the lairea is now occupied by cut-over forest that supports a few small
sawmills.

ORGANIZATION AND POPULATION

Grainger County, the thirteenth county in the State to be formed (1),
was created by an act of the legislature on April 22, 1796, from parts of
Knox and Hawkins Counties (3), 9 days previous to the date the State
was admitted into the Union (8). At that time Grainger County in-
cluded a considerable part of Claiborne, Campbell, Union, and Ham-
blen Counties (4).

The settlement of what is now Grainger County began about 1785,
along the valley southeast of Clinch Mountain (4, 6). The first white
settlement was made at Bean Station about that time, and for more
than half a century previous to the building of the railroads it was one
of the most widely known places in Tennessee. It was named in honor
of the Bean brothers, who erected a fort there in 1787 to protect settlers
from the Indians. Rutledge, the county seat, was established in 1798.
The first church was established at the mouth of Richland Creek in
1798 (4). Most of the early settlers came from the bordering counties
and States to the northeast (6, 4), chiefly Virginia and North Carolina.
The population reached a high of 17,824 in 1850 (6), but the county
then included a much larger area than at present. According to the
1940 census the population is 14,356, all classed as rural. There are
only 255 Negroes, and none of the population is foreign-born. The
majority of the white population is of English, Scotch, and Irish descent.

INDUSTRIES

Agriculture is the only industry of great importance in the county.
It is estimated that the total personnel employed by other industries
would not exceed 100. In Rutledge is a hosiery mill and a marble
quarry. A resort at Tate Springs employs about 25 people during the
summer season. A rather large marble quarry is near the junction of
Indian Creek with Norris Reservoir. Some part-time employment is
furnished by the forest industry.

TRANSPORTATION AND MARKETS

In the early days transportation facilities were afforded by the Hol-
ston and Clinch Rivers, wagon roads, and other erude methods of travel
overland to Baltimore, Philadelphia, Richmond, Charleston, and Louis-
ville. The small supplies purchased came largely from the first two
cities. Most of the farm products were floated down the rivers in flat-
boats to New Orleans and other trading centers along the stream.
Most of the horses, cattle, mules, hogs, sheep, and turkeys were driven
over the mountains to Charleston. Several hundred thousand mules,
horses, cattle, and hogs from Kentucky, destined to the Carolinas passed
over the Louisville-Charleston road annually (). The extension of
rail facilities through Morristown and Jefferson City in the adjoining
counties in 1858 and through Washburn and the northwestern part of
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Grainger County improved marketing facilities considerably, as did
also the later construction of the Federal and State highways and the
improvement of highways in general throughout the county.

A branch line of the Southern Railway, between Knoxville, Tenn.,
and Middlesboro, Ky., serves the northwestern parts, but about four-
fifths of the county gets its chief rail transportation facilities through
_ Morristown and Jefferson City, both of which are outside. A branch
line from Knoxville through Bean Station to Morristown was completed
in 1891 but was abandoned in 1929.

The county is well supplied with Federal and State highways. United
States Highway No. 11 W, the main road between Knoxville and Kings-
port, crosses the county from southwest to northeast. Other important
roads are United States Highway No. 25 E and State Highways Nos.
92 and 61. Communities not on these highways are served by county
and community roads, most of which are graveled and maintained in
fairly good condition most of the year. All communities are served by
roads that are in a passable condition throughout the year.

Farm products are sold locally or to outside markets. Most of the
corn, vegetables, and dairy products are consumed locally, as also is
much of the wheat, but some is marketed in Knoxville. Tobacco is
marketed in Knoxville, Tazewell, Rogersville, and Morristown. Toma-
toes are canned and shipped to various places. Beef and dairy cattle,
swine, sheep, and lambs are marketed in Knoxville and Morristown.
Some poultry and poultry products are marketed cooperatively through
Morristown to the eastern markets.

CULTURAL DEVELOPMENT AND IMPROVEMENT

All parts of Grainger County are provided with grade schools, many
of which are consolidated. High school facilities are provided at Rut-
ledge and Washburn. Churches are conveniently located.

Telephone service is available in some of the larger communities and
along the lines connecting these places. In 1940, 75 farms had tele-
phones. Electricity is available in most of Richland Valley and along
United States Highway No. 25 E between Bean Station and Morristown.
A few homes and small villages have their own 32-volt systems.

In general farmhouses are modest. Most of them are constructed of
lumber, and a few are equipped with modern conveniences, as electric
lights and running water. Many are in need of repairs and paint.
Barns and sheds are constructed of lumber; most of them are unpainted,
and many are in need of repairs.

AGRICULTURE

HISTORY AND DEVELOPMENT

Before the coming of the white man, the Cherokee Indians practiced
a crude form of agriculture, growing corn, beans, and pumpkins (8).
Early records indicate an abundance of wild fruits—grapes, persim-
mons, blackberries, strawberries, mulberries, plums, apples, peaches,
pawpaws, hickory nuts, and walnuts. (8, 6).

Although authentic information is meager, it is apparent that the
white man’s first agriculture in this area typified American pioneer life,
in that it consisted primarily of growing subsistence crops, chiefly corn
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(8). This crop is one well adapted to virgin conditions, easy to grow,
not exacting as to time of harvest, has a wide range in adaptability to
different soils, and provides a staple food for both man and beast.
Flax, wheat, oats, rye, barley, horses, cattle, sheep, hogs, and poultry
were raised for local needs. Sugar was made from sap of the maple,
and clothing, shoes, and furniture were made at home (6). Corn bread,
potatoes, garden vegetables, milk and milk products, salt pork, chickens,
eggs, and wild game constituted the principal foods. Agriculture was,
as it has been since, the main industry, and almost every man had a
farm or a garden.

CROPS AND PRACTICES

Tables 2 and 3 present data on the acreage and the value of the farm
products in certain years.

TABLE 2.—Acreage of the principal crops and number of fruit trees in
Grainger County, Tenn., in stated years

Crop 1879 1889 1899 1909 1919 1929 1939
Acres Acres Acres Acres Acres Acres Acres

25,832 26,859 30,188 27,832 26,514 18,936 20,526

12,895 9,698 16,546 7.412 8,453 4,878 4,689

10,568 10,779 3,104 4,667 2,529 284 357

5 - 5 4 46 ceee 735

167 25

Rye 44 48 118 123
1,527 4,038 4,537 9,277 23,062 10,499 13,254

Hay and forage, total . . _ -
Clover or timothy, alone or

mixed __._ .. .. ... - R - 4,821 3,703 4,364 3,146
Clover alone__..... B S - 664 - 1,021 323 35
falfa._........... - ———- . ——- ———- 64 131 726
Tespedeza._ __..._.... . —— ——- —-- R I 6,581
Annyal legumes for hay - .- —— [ 1,768 1,429 557
Small grain hay. ... - ——— 943 1,385 201 119 455
Other tame hay__ .. O 2,825 2,575 2,041 2,289 1,125

ild grasses. .. ... - 29 59 365 103 204

Silage and coarse fo! ——- 76 437 13,809 1,741 426
Potatoes 269 305 466 322 383 509
Sweetpotatoes 197 261 223 179 172 212
Other vegetables for sal - . - ceen 564 413 285
Tobaceo. .- -voueeon-- 48 28 46 20 44 1,278 2,284
Sweet sorghums for sirup. __...... R 411 152 233 310 62

Number | Number | Number | Number | Number | Number | Number

Appletrees_ ... ... ... - 43,226 73,828 74,787 52,836 43,568 30,160
Peachtrees. . ......occooeo ... —n- 52,384 9,198 35,303 36,260 21,004 22,889

TaBLE 3.—Value of agricultural products, by classes, in
Grainger County, Tenn., in stated years

Product 1909 1919 1929 1939
Cereals_____ ... $ 439,155 $1,159,363 $ 449,710 $ 414,592
Other grains and seeds. 3,698 7,044 1,697 14,998
Hay and forage.____._.._..____ - 103,221 546,791 169,615 199,629
TobaCCO « o o oo e aae 324,215 361,393
Vegetables (excluding potatoes and sweetpotatoes)_ .. 161,951 144,486
Forsalel . caeiiiiiaooos 20,873 11,563
Farm household's use'____ 85,863 94,150
Potatoes and sweetpotato 55,215 38,773
Fruits and nuts_ 68,553 49,919 39,107 29,005
151,183 15,826 2,784 2,255
14,680 43,784 60,697 64,061
181,919 267,401 305,491 149,459
3,174 4,622 3,100 730
Honey and wax_..oovo ool 3,859 7,711 2476 2,677
Cattle, swine, and sheep sold or slaughtered 438,710 (... | aee- 307,100
Forestproductssold. ... coooooonicenoiaaenaoiis]  coeeee | aeaees 48,297 23,772

1Exeludi tot, and tpotat




GRAINGER COUNTY, TENNESSEE 13

The more significant changes in the acreage of the principal crops as
shown in table 2 are as follows: A consistent increase of hay and
forage crops, including lespedeza and alfalfa; a large increase in tobacco
in the decade between 1919 and 1929; an increase in barley; a decline
in oats and to a lesser degree in wheat; a general decline of the acreage
of corn from the high point of 1899; while the acreage in rye and vege-
tables, including potatoes, has changed but little. The lespedeza crop
has developed almost entirely during the last two or three decades.

Corn has been, and still is, the most extensive crop. In 1939 the total
acreage was more than three times as great as the combined acreages of
wheat, oats, rye, and barley; and about one and a half times as large as
the total acreage of all hay and forage crops. Even though the total
corn acreage is still large, it declined from a high of 30,188 in 1899 to
20,526 in 1939. Corn is grown in all parts of the county where agri-
culture is practiced and constitutes the principal crop on many farms.
Tt has a wide range in adaptability to soil conditions, and, in this county,
advantage is taken of this characteristic, as it is grown on a wide variety
of soils, but the yields obtained differ greatly, depending primarily upon
the type of soil, the kind of soil management, and the variety grown.
Much of the corn is consumed on the farm, where it is used both as live-
stock feed and for household needs. That used for food is generally
ground into meal at local mills. The rest is sold, generally at the local
markets.

Wheat acreage has decreased from a high of 16,546 in 1899 to a low
of 4,689 in 1939. The greater part of this crop is grown on the fine
sandy loam types of the Fullerton and Clarksville soils, which dominate
the Skinfoot Ridge or cherty hill parts of the county. Much of the
wheat is ground into flour at local mills and consumed in the farm
homes; some is fed to poultry, and some is sold to nearby markets.

Fifty years ago, oats was a relatively important crop, but at present
it is insignificant. The total acreage declined from 10,568 in 1879 to
357 in 1939. The acreage in rye has never been very large. From the
low of 25 in 1889, it rose gradually to 164 acres in 1939. The total
barley acreage has been low, except in 1939, when it rose to 735 acres.

Land in tobacco did not exceed 50 acres in any census year from
1879 to 1919, but in the decade between 1919 and 1929 the acreage rose
abruptly to 1,278, and in 1939 to 2,284. This strictly cash crop is gen-
erally grown on the best soil available on the farm. Most of it is sold
in Knoxville, Morristown. Rogersville, and Tazewell.

The total acreages in potatoes and sweetpotatoes have maintained a
more or less uniform level since 1879, and in 1939, 509 acres were in
potatoes and 212 in sweetpotatoes. These crops are generally grown
in small patches and consumed locally. Most farms have a small
garden in which vegetables are grown, mainly for home use but some
for sale. The vegetables commonly grown are peas, beans, onions,
tomatoes, turnips, beets, cabbage, lettuce, spinach, carrots, and water-
melons.

Many farms have small orchards of apples and peaches for home use,
but few orchards are given any special care and the quality of the fruit
is not high. The number of apple trees decreased from 43.226 in 1889
to 30,169 in 1939; and of peach trees from 52,384 to 22,889. Black-
berries, dewberries, and huckleberries grow wild and are to some extent
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picked for home consumption. Some strawberries, cherries, grapes,
pears, and plums are grown.

Hay and forage crops are very important in the agriculture of the
county. Although the total acreage dropped from a peak of 23,062 in
1919 to 10,499 in 1929, the drop was mostly in silage and coarse forage,
whereas the acreage of legumes actually increased. The acreage in
lespedeza has increased greatly in the last 20 years and it is now grown
on practically all well-drained soils and is one of the most important
hay crops of the county. Clover or timothy, alone or mixed, are im-
portant hay crops. Alfalfa is gaining in importance, but the total acre-
age in 1939 was only 726. Soybeans and cowpeas are grown for hay
on many farms. Recent increased use of lime and phosphate has
encouraged the growth of more legumes and grasses for hay and forage
crops.

Pastures are also important in the agriculture of the county. The
census for 1939 reports 42,487 acres of plowable pasture. Bluegrass and
white clover are the predominant pasture plants on the most fertile soils.
In other pastures there is usually a mixture of ryegrass, orchard grass,
redtop, lespedeza, white clover, and bluegrass. The quality of the grass
differs greatly from place to place.

Tillage practices are similar to those throughout the northern part of
the Great Valley of East Tennessee. Many farms lack labor-saving
machinery, and much work is done by hand or with one-horse imple-
ments. Some of the steep hillsides tilled can be worked only with hand
tools and light implements.

Most farmers use a turning plow as the initial step in preparing the
seedbed for intertilled crops and alfalfa; this is usually followed by a
spike, or drag, harrow. Corn is usually planted with a one-row planter
or by hand; tobacco and potatoes also are planted by hand. These
crops are usually cultivated with a one-horse cultivator or a double
shovel, and many farmers use a hoe to kill the weeds not thus reached.

Generally, intertilled crops are followed by close-growing fall-sown
crops, which are drilled directly without seedbed preparation though
in some instances the land is first disked. Usually hay crops are sown
in growing grain in spring.

Most of the corn is cut by hand and shocked, though some, particu-
larly on the bottom lands, is snapped off and only a very small per-
centage is topped. Most of the small grain is cut with a binder, but
the use of combines for cutting and threshing is increasing. The old-
fashioned cradle is still used by a few farmers. Nearly all the hay is
cut with a mowing machine, raked with a dump rake, and then bunched.
Few if any farmers use a mechanical hay loader. '

The county agricultural agent estimates that about 50 percent of the
farmers follow a rotation of corn, seeded to small grain in fall, and
lespedeza and grass seeded in the small grain in spring to remain for
2 years. About 20 percent follow a similar rotation but substitute red
clover for the grass and lespedeza; and about 20 percent plant corn, rest
the land for 2 years, and plant corn again.

Table 4 gives the dates for sowing or planting and of harvesting the
important crops in the county.
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TapLE 4.—Dales for sowing or planting and of harvesting the important crops n
Grainger County, Tenn.

Crop Planting! Harvesting Crop Planting! Harvesting
[0 O, April 20—May 10_| September and Tomatoes (plants):
ctober. Early__...___ May 1-16________ July 15-Aug. 15.
Wheat.ocoooooo-- QOct. 10—20_.___. June. Late.._...__. June 15-30_. ... September,
Oats: Potatoes. .--.---- Jan. 1-Mar. 15___| June and July.
Winter. Sept. 15—0ct. 1..| Do. Sweetpotatoes
Spring. .- Mar, 1-15. ... Latein Mayforhay.|| (plants)........ Apr. 20-May 15__| October.
Barley. Sept, 20-Oct. 7.__| Early in June. Sorghum.___ _{ May 15-June 15__| Latein September.
Rye Oct, 1-20_. ... Do. Red clover. Aug. 1-8ept. 10 or
Tobacco- . .ovnn-- Seeded in bedsFeb, Mar. 1-15_..__ In June for haJy.
1-Mar. 1; set Alfalfa________.__ Aug. 20-Sept. 10 | EarlyinMay, July,
in field May 10— or Mar, 1-20._ | and September.
June 18 . .|Early in September.|| L d ee-| Mar, 1-30_...._. August and
eptember.,

1 Planting dates from C. A. Mooers (7).

The total expenditure for fertilizer and lime in 1939, according to
census figures, was $43,830. The percentage of farms using fertilizer
and lime has increased because of the decrease in fertility; long use of
the land; increase in tobacco acreage, all of it requiring fertilization;
increase in pasture and leguminous hay crops, which generally requires
both lime and phosphate; and education of the farmers. Most of the
fertilizer is bought factory-mixed by individual farmers from the dealers
and used under tobaceo, corn, wheat, and truck crops. Phosphate fer-
tilizers (mainly 16-percent phosphoric acid) are used under corn, small
grain, and hay crops. Phosphates, in combination with comparatively
heavy applications of crushed lime, are applied to legumes and grasses.
The ready-mixed fertilizers for small grain, tobacco, and truck crops
are 0-10-4* and 3-8-5. Some nitrate of soda is used for side-dressing
some Crops.

LIVESTOCK AND LIVESTOCK PRODUCTS
The number and value of livestock on farms in stated years are
shown in table 5.

TABLE 5.—Number and value of livestock on farms in Grainger County, Tenn.,
in staled years

Livestock 1910 1920 1930 1940

Value Number Value Number Value Number Value
$313,525 2,842 | $366,670 1,980 | $137,726 12,015 |1$195,404
201,384 1,945 | 257,150 1,404 | 129,799 11,402 | 1180,908
213,639 9,% 423,090 8,923 | 371,359 9,877 | 334,770

60,857 9, 112,723 6,572 66,570 26,391 A
15,140 1,835 15,823 3,425 24,595 357 83,977
97 339 47 177 88 300 261 2119
195,886 152,869 115,868 111,259 487,931 472,103 286,675 243,473
1 OQver 3 months old, April 1. 3 Qver 6 months old, April 1.
2 Over 4 months old, April 1. 4 Chickens over 3 months old, April 1.

Horses have declined markedly in number since 1920, whereas the
number of mules has decreased only slightly. There were 2,015 horses
and 1,492 mules over 3 months old as of April 1, 1940. The Percheron
is the principal breed of horses. The county agricultural agent esti-
mates that nearly enough work animals are raised on the farm for
replacement.

4 Percentages, respectively, of nitrogen, phosphoric acid, and potash.
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There has been no great change in the total number of cattle since
the first census figures. By 1940, however, the number had increased
to 9,677. There were 4,386 cows and heifers over 2 years old kept
mainly for milk and 453 kept mainly for beef. Most of the dairy cattle
are grade Jersey. Although much of the dairy products are consumed
at home, the sale of dairy products, mostly marketed locally or in Knox-
ville, accounts for about 6 percent of the total farm income. Only 26
farms are classified as dairy farms in the 1940 census. Most of the
beef cattle are Herefords or grades of this breed.

In 1940 the total number of hogs was only 6,391, or an average of
2.6 a farm. Most of the hogs are purebreds or grades of the Poland
China or Duroc-Jersey, which are consumed on the farm or marketed
locally. In 1940 the number of sheep and lambs over 6 months old was
657, most of them grades or purebreds of the Hampshire or Shropshire
breeds. The lambs and wool are marketed principally outside the
c}c:unty. Many farms keep a small flock, but very few specialize in
sheep.

Nearly all farms have a small flock of poultry, which furnishes not
only food for, the home but about 20 percent of the total farm income.
In 1940 there were 84,287 chickens over 4 months old, or an average of
34 to a farm. A few turkeys, geese, and ducks are raised. Rhode
Island Red, Plymouth Rock, and White Leghorn are the principal breeds
of chickens.

The total expenditures for feed on 1,069 farms, according to census
figures, was $50,467. The county agricultural agent reports that cotton-
seed meal, chicken-feed concentrates, tankage, and wheat bran make
up the bulk of feed purchased.

LAND USE

Practically all the land in the area was originally in forest, but after
the white man began to settle there, much of it was cleared and its use
shifted to agriculture. Most of the agricultural expansion took place
before 1880. At that time 45.4 percent of the county was cleared land,
and in 1940, 47.6 percent. Most of the area now in forest is land poorly
suited to agricultural use, chiefly because of low fertility, unfavorable
moisture relations, and steep slope or extreme stoniness. Land in farms
in 1940 totaled 159,686 acres divided as follows: Cropland harvested.
45,145 acres; crop failure, 470; cropland idle or fallow, 5,435; plowable
pasture 42,487; woodland, 45.940; and all other farm land, 20,209 acres.

The total area in farms since 1880 ranged from a high of 96.5 percent
in 1880 to 80.5 in 1940, and the number of farms increased from 1,536
to 2,451. During that period the rural population remained relatively
stable. The average size of farms has shown a decline each census year
from a high of 123 acres in 1880 to 65.2 acres in 1940. The acreage of
improved land per farm ranged from 58.1 in 1880 to 30 in 1940. About
57 percent of the farms range from 20 to 180 acres, about 37 percent are
less than 30 acres, and 6 percent are 180 acres or more.

Since 1879 there have been some significant changes in the use of land
for agriculture. The most notable shift has been a decrease of acreage
in grain crops and an increase in hay and forage. In 1879 the total
acreage in corn, wheat, oats, harley, and rve was 49.467: whereas in 1939
it was only 26,471. During the same period the total acreage used for
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hay and forage increased from 1,527 in 1879 to 12,828 in 1939. There
has also been a large increase in the acreage planted to tobacco—44
acres in 1919 to 2,284 in 1939.

FARM TENURE AND INVESTMENT

According to the 1940 census, full owners operated 1,503 farms; part
owners, 224; managers, 3; and tenants, 721. Nearly all the tenants are
share tenants, although a few rent for cash. The three common systems
of share renting are (1) tenant furnishes labor only and receives half
the tobacco crop and a third of the other crops; (2) tenant furnishes
labor, work animals, and half the fertilizer and receives two-thirds of
the tobacco crop and half of all other erops; (3) tenant furnishes all
the labor, work animals, equipment, fertilizer, and seed and receives
two-thirds of all crops.

There has been a general decrease both in the total amount spent for
labor and in the number of farms reporting such expenditures. In 1909,
48.2 percent of the farms reported expenditures of $70,531; but in 1939,
34 percent reported $60,496. Farm labor, consisting largely of local
white people, is considered fair to good and is moderately plentiful.
Wages generally range between $0.75 and $1.25 a day, the employer
furnishing one or two meals a day. Many of the regular farm laborers
are furnished a house, fuel, garden plot, and pasture for one cow and
receive $0.50 to $1 a day for the days they actually work.

‘The average value of farm property increased from $1,121 in 1880 to
$2,154 in 1940. Part of this increase is due to an increase in the general
price level; some is due to improvements on the land, as buildings and
fences. The relative value of livestock per farm has decreased from
about 19 percent in 1890 to about 13 percent in 1940. The relative
value of implements and machinerv has changed but little and has
never exceeded 4.4 percent of the investment. In 1940, land represented
about 56 percent of the total farm investment; buildings about 27 per-
cent; implements about 4 percent; and domestic animals about 13
percent.

In 1940 there were 35 tractors, 166 trucks, and a few combines in the
county. An ordinary farm is generally equipped with a turning plow,
a wagon, a drag harrow, 2 one-horse cultivators, a bull-tongue plow, a

- single-row corn planter, a mowing machine, a dump rake, and a hand
tobacco sprayer. Grain binders, threshers, and combines are owned
by a few farmers who do custom work for their neighbors.

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, par-
ticularly in regard to the growth of various crops, grasses, and trees.

The soils and the underlying formations are examined systematically
in many locations. Test pits are dug, borings made, and highway or
railroad cuts and other exposures studied. Each excavation exposes a
series of distinct soil layers, or horizons, termed collectively the soil
profile. Each horizon, as well as the underlying parent material, is
studied in detail, and the color, structure, porosity, consistence, texture,
and the content of organic matter, roots, gravel, and stone are noted.

644386—48—2
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The chemical reaction of the soil and its content of lime and salts are
determined by simple tests.’ Other features taken into consideration
are the drainage, both internal and external, the relief, or lay of the
land, and the interrelation of soil and vegetatlon

The soils are classified according to their characteristics, both internal
and external, with special emphasis upon the features that influence the
adaptation of the land for the production of crop plants, grasses, and
trees. On the basis of these characteristics the soils are grouped into
classification units, the principal three of which are (1) series, (2) type,
and (3) phase. Some areas that have no true soil—as Limestone out-
crop and Rough gullied land (shale and sandstone residuum)-—are termed
(4) miscellaneous land types.

The series is a group of soils having the same genetic horizons, similar
in their important characteristics and arrangement in the proﬁle and
having similar parent material. Thus, the series comprises soils having
essentially the same color, structure, natural dralnage, and other import-
ant 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. Decatur, Fullerton,
Clarksville, and Muskingum are names of important soil series in
Grainger County.

Within a soil series are one or more types, defined according to the
texture of the upper part of the soil. Thus, the class name of this
texture—sand, loamy sand, sandy loam, loam, silt loam, clay loam,
silty clay loam, or clay—is added to the series designation to give a
complete name to the soil type. Execept for the texture of the surface
soil, these types have approximately the same internal and external
characteristics. The soil type is the principal unit of mapping, and
because of its specific character it is usually the unit to which agronomic
data are definitely related. In comparisons of the type and phases of
that type, to avoid the repetition of their complete names, the type is
sometimes referred to by abbreviation either as the type, the normal
soil, the normal type, or the typical soil. Bruno fine sandy loam and
Bruno loamy fine sand are types within the Bruno series.

A soil phase is a variation within the type, differing from it in some
minor feature, generally external, that may be of special practical sig-
nificance. For example, within ‘the normal range of relief for a soil
type some areas may be adapted to the use of machinery and the growth
of cultivated crops and others may not. Differences in relief, stoniness,
and degrees of accelerated erosion may be shown as phases. Even
though no important differences mav be apparent in the soil itself or in
its capability for the growth of native vegetation throughout the range
in relief, there may be important differences in respect to the growth of
cultivated crops. In such instances the more sloping parts of the soil
type may be segregated on the map as a sloping or a hilly phase.
Similarly, some 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 reaction of the soil is its degree of acidity or alkalinity, expressed mathematically as the pH
value, A pH value of 7 indicates precise neutrality; higher values, alkalinity; and lower values,
acidity. Indicator solutions are used to determine the chemical reaction. The presence of lime is
detected by the use of a dilute solution of hydrothloric acid.



GRAINGER COUNTY, TENNESSEE 19

Texture is the relative quantities of clay, silt, and various grades of
sand that make up the soil mass. Light- textured soils contain much of
the coarser separates (sands), and heavy-textured soils contain much
clay. Structure is the natural arrangement of the soil material in aggre-
gates, or structural particles, or masses. Consistence refers to such
conditions as friability, plasticity, stickiness, hardness, compactness,
toughness, and cementation. Permeability and perviousness connote
the ease with which water, air, and roots penetrate the soil. The surface
soil ordinarily refers to the layer that usually extends to a depth of 6
to 12 inches. The subsoil is the deeper and usually heavier textured
layer that is usually of a uniform color in well-drained soils. The
substratum is beneath the subsoil and is characteristically splotched or
mottled with two or more colors. Bedrock, as used here, 1s consolidated
rock upon which the substratum rests. In a practical sense, the degree
of acidity may be thought of as the degree of poverty in lime (available
caleium), or as indicating the quantity of lime that should be applied
for certain crops. An alkaline soil in this county is rich in available
calcium, and a neutral soil contains a sufficient quantity for any crop
commonly grown.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, 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.

SOILS OF THE COUNTY

The well-developed soils of the county, which are confined to the
uplands and the older terrace lands, have formed in an environment of
moderately high temperature, relatively heavy rainfall, and forest cover.
Despite the fact that environmental factors of climate and vegetation
were similar over most of the county, the well-developed soils differ
widely among themselves in morphology, fertility, and productivity.
During the history of cultivation, erosion and other artificially stimu-
lated processes of impoverishment have further intensified local dif-
ferences in productivity and in workability and conservability.

Steepness of slope, stoniness, shallowness to bedrock, low fertility,
and loss of material by erosion have made about 40 percent of the
county poorly suited to crops or pasture. Taking the average of the
Great Valley of East Tennessee as a standard, it is estimated that about
6.5 percent of the land suitable for cultivation is relatively high in
natural fertility and produectivity, about 85.5 percent is medium, and
about 58 percent is relatively low. Most of the soils are deficient in
lime even though many of them have developed from materials weath-
ered from limestone; the lime having been leached out during the
processes of rock weathering and soil development. The quantity of
organic matter is not high in any of the soils even in the virgin state,
but there were and still are relatively wide differences in the content
in the different soils of the area.

The tilth of most soils is favorable except on some of the silty clay
loams, which are subject to puddling, surface baking, and clodding when
tilled under unfavorable moisture conditions. With relatively few ex-
ceptions, this unfavorable nature is due to the exposure of the more
intractable subsoil material by accelerated erosion.



TaBLE 6.—Characteristics of soil sertes in Grainger County, Tenn.

UPLANDS
. . Dominant Internal Surface soil Subsoils
Series Parent material relief drainage Remarkst
Color Consistence | Texture! | Thickness? Color Consistence | Texture | Thickness
K Inches Inches

Material residual
from tv;veather-
ing of—

Decatur..___ High-grade Undulating to|Free to Brown to Mellow, Siltloam._.. 8-12 |Red todark |Densebut |Siltyeclay.._.|] 36-72 [Excellent productivity; well
hmestone5 rolling, medium. dark brown.| granular. red. permeable. suited to general farm crops.

Dewey.___.. High-grade dol-|._.do....-.. edooooo. o Brown to Mellow...._. P | 10-14 (Redtobrown-|Firm but cedo_ ... 40-50 |Very good productivity; well
omiticlime- grayish ish red. friable. suited to general farm erops
stone. . brown. on milder slopes.

Fullerton..-.| Cherty dolomit-|Rolling to edoo_ .. Brownish odo_______ Silt loam 8-14 |Yellowish red|.. do___.___ odoo . _.__ 25-40 [Fair to_good productivity;
ic limestone.| hilly. gray. to fine or light sponsivetofertilization, mted

sandy red. to general field crops, fruits,
loam. alud vegetables on
8LO;

Clarksville__.}._..do_.._._._.__ JRE. ' ISR [ I, T, Light gray_._ Chertuy to edoo_ 816 |Yellow..__._ codo..o.. codooo. 16-20 Ve;y cherty, poor to fair pro-

mellow. uctivity.

Bolton______ High-grade dol-|...do...._.- -do_ ... Light reddish{Mellow.._.._ Silt loam____ 6-12 |Brownishred [Friable._____ do__.____ 40-50 |Good productivity; well suited
omiticlime- brown. to most field crops except on
stone, steeper slopes.

Talbott__ ... Clayey lime- Undulating {Medium to  |Grayish doo_.. P T 6-8 | Yellowish red|Compact, odoo_oo._ 20-2¢ |Good produutmty where not
stone. to hilly. slow. brown. sticky, and eroded; easily damaged by

plastic. erosnon, bedrock at about §

Colbert...... [ ' S, Undulating to| Very slow to, |Brownish cedoo.o ... doo ... 4-8  |(Yellow Tough, cedooo ... 12-18 Shallow to bedrock; droughty;

rolling. slow. gray. mpitled plastic. easily damaged by erosion.
with gray.

Sequoia..... Interbedded |...do.._.._. Fair to slow..|Grayish .o J [ 6-12 {Reddish wedoooo o cedooo Lol 20-30 [Good produetivity, but shallow
limestone brown to yellow. to bedrock and easily damaged
and shale. brownish by erosion.

Tay.
Armuchee. ..{...do_..._.._._. Hilly to steep|...do-._._.. Ytﬁlowish edoo_.... __do.__... 46 |...do_...... c.do...._. _do. ... 10-20 Very shallow to bedrock; suited
gray. to pasture, but not well
suited to field crops.
Montevallo..| Acidshale..... Undulating to|Free to rapid |...do....... odoo____.. o.doo_ ... 6-8 |Yellow...... Moderately do. . 8-16 |[Low fertility; shallow to bed-
rolling. plastic. ! rock; poorly suited to either
. . field erops or pasture.

Muskingum .| Acid sandstone |Hilly to steep|...do..._.._ Grayish Loose. ....__ Sandy loam. . 812 | _do...._ .. Friable._..__|3andy :lay 15-20 |Low fertlllty, stony, shallow to
and shale, yellow. ot sandy bedrock; poorly suited to

elay Dam. either field crops or pasture.

Hector. ... edoo .. cevdoso)_do..___. edoo__ .. odoo_ ... Fine sandy 6-12 |Yellowish red|.. do._.. .. fine sandy 15-20 |Fair fertility; shallow to bed-

oam. loam. rock; poorly suited te field
crops; fair for pasture.

02
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Lehew__.... Interbedded eadoooo o edoo____ Purplish Mellow____._ Stony very 5-10 |Purplish —edo.__.__. oodo._____. 10-14 |Low fertility; shallow to bed-
acid sand- gray. fine sandy yellow to rock; poorly suited o field
stone and loam. purplish crops or pasture.
shale. brown.

COLLUVIUM AND LOCAL ALLUVIUM
Colluvium and
tocal alluvi-
}ml chiefly
rom-—

Emory___._. Decatur, Gently Freetorapid.iBrown to Mellow.._... Silt loam____ 10-20 |Reddish Firm but Silty clay 15-30 |Excellent productivity; very de-
Dewey, sloping to dark brown. brown or friable. loam. sirable for field erops amd
Bolton, and sloping. yellowish pasture.
high-grade brown.

Fuléerton
sol

Greendale.__| Fullertonand [.__do__._._. Free to Brownish ceudooo .. cedoo_. 8-12 |[Brownish —odoo .. JRT T O 20-25 |[Widely distributed through
Clarksville medium. gray to yellow. areas of Fu'lerton and Clarks-
soils, grayish ville soils; fair to.good fer-

brown X tility; well suited tofielderops.

Abernathy...| Decatur, Nearly level | __do._._ ... Brown mellow silt loam to & depth of about 30 inches, below which the material is generally moderately [Excellent productivity; wel!
Dewey, (depres- mottled. suited to agricul
Bolton, and sional). areas small; acreage hmrted
high-grade
F\:]llerton
SOls.

Ooltewah....| Decatur, eadoo . Slow_...____ Grafnsh -brown silt loam to a depth of about 15 inches, below which is mottled gray, brown, and yeliow (Widely distributed throughout
Dewey, loam or silty clay loam. areasoftheuplands; underfain
Bolton, by limestone; productive.
Fullerton,
and
Clﬁrksville
801l8.

Guthrie. ... edoo . ..doo_.o. Very slow._ _ _|Gray silt loam to a depth of about 6 inches, below which the material is gray mottled with yellow and |Poor produectivity; not suited o

X brown; more l\glastlc with depth. field crops. .

Leadvale....| Montevallo, Gently Medium to  {Brownish ellow______ Silt loam .. __ 8-10 |Yellow..____ Firm........ Silty clay 15-20 |Fair productivity; suited to
Lehew, sloping to | slow. gray. loam. most field erops.

Armuchee, sloping.
and finer
textured
M.\lxskingum
soils.

Jefferson_ . _.{ Muskingum ___{___do__..... Freetorapid.| .do_...._. J, {\ MO Stony fine 57 |._.do_.___. Friable.._.._ Sandy clay..| 20-25 |Fair produetivity; less stony

sandy areas suited to most field
. oam. . crops.

Hayter_..... Muskingum Gently to codoooo_o. Brown.._..._ oo ... Loam....... 12-18 |Reddish PR | SO Clay loam.._ 20 Véry produetive; well suited to
and strongly brown or field crops and pasture.
Armuchee sloping. yellowish
soils. brown.

.oee footnotes at end of table.
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TaBLE 6.—Characteristics of sotl series in Grainger County, Tenn.—Continued

TERRACES
. . Dominant Internal Surface soil Subsoil?
Series Parent material relief drainage Remarkst
Color Consistence | Texture! | Thickness? Color Consistence | Texture | Thickness
Inches inches
Alluvium com-
prised of
material
derived
?hleﬂy
Tom—
Cumberland .| Limest - ---{Undulating |Mediumto |Dark brown.iMellow.. ... Silt loam - ... 10-16 |Red to dark |Densebut [Siltyclay....[ 30-50 |Good productivity; well suited
to sloping. | free. red. permeable, | to general farm erops.
Etowah..... oo edooo.. —do..._._. Brown.__.__ odo._ .. —do_..___. 8-12 |Yellowish Friable____._ Silty clay .. oo.... Good to excellent productivity;
brown to ' loam to well suited to geperal farm
reddish silty Crops.
A brown. clay.
Waynesboro.| Sandstoneand |...do_.____. edo . Grayish do._ ... Very fine 6-8 |Reddish Firm but Sandy clay_.| 20-30 |Good productivity;some gravel-
shale. brown. sandy yellow to friable. ly spots; well suited to general
loam. ye(lilowmh farm crops.
red.
Holston_____ cedoa L. TUndulating }...do____.__ Light gray._..|Loose._.._._ -doo_.__ 10-12 | Yellow.-__. O 1, SO ceudo_ o 15-25 |Low fertility, but responsive to
tfn strongly good management.
sloping.
Sequatebie. |- .do......_.__ Undulating |Freetorapid.|Light brown.|__.do__..._|Fine randy 8-12 |Yellowish Friable..._ - Sandy clay 20-25 |Moderately productive,; very
to sloping. loam. brown. loam. go%dl:ivorka ility; well suited
to field erops.
Tyler_ . ... J I T Nearly level _|Very slow_ _ _|Light gray-..|Mellow..__. Very fine 10-186 |Grayish yel- |Compact___.|Silty elay_.__| 10-20 |Low fertility; not well suited to
sandy loam. low togray. field crops unless drained.
BOTTOM LANDS
Allyvium cont-
prised of
material
derived
:hleﬂy
rom—
Huntingt Limest - ---|Nearly level _ |Free torapid.|Brown mellow silt loam to a depth of about 15 inches, below which the material is generally lighter colored Very productive; practicalg all
and finer textured. 3 . ., cropped; subject to overflow.
Roane__.__. Cherty U ' SO Free to Light-brown silt loam grading to yellowish-brown silty clay loam, underlain by a layer of semicemented |Moderate productivity; most
limestone. medium. chert. areas narrow or out by stream

channels,
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Lindside..... Limestone. ... do. Slow. Grayish-brown mellow silt loam to  depth of about 16 inches, underlain by mottled gray, yellow, and
brown silty olay loam.
do. do --|Very slow._ . |Gray mellolw silt loam, underlain at about 7 inches by gray mottled with yellow and brown silty clay loam
or silty clay.
Sandstone and |...do Free ... ight-brown loamy fine sandy to fine sandy loam; lighter colored and generally finer textured below a
shale with epth of about 20 inches.
some calcar-
eous mate-
Pope. Sandstone and do. oadoo.o__. Gmii:h-brown friable fine sandy loam to a depth of about 8 inches, below which is brownish-yellow some-
shale. what finer textured material; mottled below 30 inches.
Philo....... do. do. Slow. Light %ra.yish-brown fine sandy loam to a depth of about 14 inches, underlain by mottled gray, yellow,
and brown sandy clay.
Atkins. ___._ do. do..----_|Very slow. . .|Gray fine sandy loam mottled somewhat with yellow and brown; below a depth of about 8 inches the
material is gray mottled with yellow and brown and finer textured.

Fertile and suitable for agricul-
tural use; limited by poor in-
ternal drainage and susoepti-
oility to fiooding. .

Poorly suited to crops requiring
tillage; subject to overflow.

Productive; easily worked; sub-
ject to overflow.

ability somewhat

subject to overflow. 5
Fair productivity; limited suit-

ability for agricultural use;

subject to overflow. 5
Low produetivity; poorly suited

to agrioultural use except

pasture; subject to overflow.

Fair to good productivity; _s;idb-

1 Texture where not affected appreciably by erosion.

2 Thickness where not affect:
8 Applies particularly to the

41In general, statements apri)i to areas of aj
y lo

6 Limestone with a relative

appreciably by erosion.

of soil profile direstly below the surface soil, generally characterized by a uniform color and slightly finer texture than that of the layer above.
proximate normal slope and not severely eroded.
w content of Insoluble siliceous material.

HASSANNAL ‘ALNAOCD dADNIVED
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The soils of the county differ widely in texture, consistence, reaction,
fertility, moisture conditions, relief, and in degree of stoniness and
erosion, all of which affect their productivity, workability, and con-
servability. They exhibit color hues of gray, yellow, brown, and red.
The surface layer is mostly light gray, brownish gray, grayish brown,
or brown, and the subsoil layer of most soils is brown, yellow, or red.
The small acreage of poorly drained soils has a gray subsoil.

Texture of the surface soil ranges from loamy fine sand to silty clay
loam. Fine sandy loams cover about a third; silty clay loams, about
a third; silt loams, about a fourth; and very fine sandy loams and loams,
about a seventh. About two-thirds of the fine sandy loams are stony;
about half the silty clay loams have outerops of limestone bedrock
numerous enough to preclude tillage; about half the silt loams are
cherty; and about a fifth of the loams are stony. In consistence, the
soils range from the extreme friability of the Jefferson and Pope to the
tough, sticky, and plastic consistence of the Colbert. With the exception
of the Huntington, Bruno, Melvin, and Lindside, all soils are medium
to very strongly acid in reaction. The relief, or lay of the land, ranges
from level to very steep. About 5 percent is nearly level (less than
2-percent slope), 5 percent undulating (2- to 5-percent), 20 percent
rolling (5- to 12-percent), 40 percent hilly (12- to 30-percent), and
about 30 percent is steep or very steep (more than 30-percent slope).
Only a very small part of this soil has a slope exceeding 70 percent.

The productivity of about half the area has been materially reduced
by accelerated erosion. Of this part, a fourth has been very severely
damaged. Less than 1 percent is poorly drained. A fairly consistent
relation is manifest between the productivity of the soils and the general
well-being of the people living on the land.

Observations make it more or less apparent that the prevailingly
productive soils support the more progressive agricultural communities,
as expressed by good farmhouses and other farm buildings, good fences,
ample farm equipment, good schoolhouses, churches, and local roads.
These communities are where the Decatur, Bruno, Huntington, Emory,
Hayter, Roane, Lindside, Greendale, Holston, Bolton, Cumberland,
Waynesboro, Philo, and the mild slopes of Dewey, and Fullerton soils
are extensive. On the other hand, the more modest farmhouses and
other buildings, poorer fences, small irregular fields, poorer schools, and
churches will generally, but not always, be found where the soils are
comparatively low in productivity and not well suited to the present
agriculture. This is particularly true where the farms are on the
Montevallo, Muskingum, Lehew, and Tyler soils, and the strong slopes
of Clarksville, Fullerton, and Talbott.

Land conditions have not only influenced general agricultural devel-
opment but also the type of agriculture. For example, the Bruno and
Lindside soils, which are on the bottom lands, are particularly well
suited to corn and are primarily so used. Where such soils are exten-
sive the raising of livestock has increased. The Decatur, Dewey,
Bolton, Hayter, Holston, and Fullerton have a wide range in suitability
and are capable of supporting widely diverse types of farms. It is on
these soils, in combination with the Bruno, Lindside, Roane, and
Greendale, that the majority of the crop-specialty, animal-specialty,
and a large number of general farms are located. On the other hand,
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the majority of the subsistence farms are on Montevallo, Muskingum,
Lehew, Jefferson, and the strongly sloping Clarksville, Fullerton, and
Talbott soils. It is nevertheless true that some farmers on these latter
soils, by good management and thrift, have developed their farms
beyond what is ordinarily considered the subsistence level in this area.

SOIL SERIES AND THEIR RELATIONS

On the basis of differences in color, consistence, structure, and depth,
the soils of the county have been classified in 35 series, 119 soil types
and phases, and 9 miscellaneous land types. The series are placed into
four groups, on the basis of the position the soils normally occupy on the
broad landscape, as follows: (1) Uplands, (2) colluvium and local allu-
vium, (3) terraces, and (4) bottom lands. The soils of the uplands have
been formed from the residuum of the underlying rock, or from material
that has not been moved by water or gravity. Most of these lie above
colluvial land, terraces, and bottom land. The colluvium and local
alluvium are in areas where rocks and soil material have accumulated
at the foot of mountains, ridges, or hills. Terrace lands and bottom
lands are made by the action of water. The terrace lands are benchlike
areas that border the bottom lands but occupy higher positions and
are not subject to flooding, whereas the bottom lands comprise areas
along the streams that are subject to flooding.

The soil series are grouped according to their characteristics in table 6.

SOILS OF THE UPLANDS

Soils of the uplands occupy 85 to 90 percent of the county. They
are developed from various grades of limestone, from interbedded lime-
stone and shale, and from interbedded acid sandstone and shale.

The Decatur, Dewey, Fullerton, Clarksville, Bolton, Talbott, and
Colbert series are developed from limestone material. The soils of the
Decatur, Dewey, Fullerton, and Clarksville series differ from each other
largely in the color of surface soil and subsoil, although there are other
significant differences. The surface soil of the Decatur is brown to dark
brown; the Dewey, brown to grayish brown; the Fullerton, brownish
gray; and the Clarksville, light gray. The subsoil of the Decatur is red
to dark red; the Dewey, red to brownish red; the Fullerton, yellowish-
red or light red; and the Clarksville, yellow. The Decatur soils are
practically chert free, the Dewey have very little chert, the Fullerton a
moderate quantity, and the Clarksville verv much. The Decatur soils
are the most fertile of these four series, the Dewey second, the Fullerton
somewhat lower, and the Clarksville lowest. Bolton soils are closely
associated with the Fullerton but are redder and differ from the Decatur
and Dewey in having a more open, permeable subgoil and a more sloping
surface, but are somewhat less fertile than the Dewey. The Talbott
and Colbert are characterized by a tough, plastic subsoil, but the Colbert
have a yellower subsoil, a more sticky, plastic consistence, and shallower
depth to bedrock.

The Sequoia and Armuchee soils are developed from material derived
from interbedded limestone and shale. The Sequoia are smoother, and,
though their depth is relatively shallow to bedrock, it is greater than
in the Armuchee. They are also more productive and have a greater
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suitability for agricultural use. The Montevallo, developed from ma-
terial derived from acid shale, are less productive and shallower to
bedrock than the Sequoia. The Muskingum, Hector, and Lehew are
developed from material derived from acid sandstone and shale or
interbedded acid sandstone and shale. All are shallow to bedrock,
have a hilly to steep relief, and are of low fertility. The first two are
grayish yellow and the Lehew purplish gray.

DECATUR SERIES

Soils of the Decatur series are well drained, both internally and ex-
ternally, are acid in reaction, are permeable, have a fairly high water-
holding capacity, and are naturally very fertile and productive. The
prevailing relief is yndulating to rolling. They normally occur on valley
troughs, and the parent material is residuum from high-grade limestone.
The native vegetation was forest, mainly oak, hickory, maple, and
chestnut.

In uneroded fields the surface soil to a depth of 8 to 12 inches is
brown to dark-brown mellow silt loam, with a granular structure under-
lain by about 16 inches of brownish-red friable silty clay loam. The
3- to 6-foot subsoil is red to dark-red dense but permeable silty clay,
somewhat plastic when wet but moderately friable under normal mois-
ture conditions. This material crumbles readily into soft and easily
crushed granular aggregates. Most of the aggregates are brown, but
when crushed the material is red. The underlying parent material is
firm tough silty clay, predominantly yellow but splotched with rust-
brown and some gray. Bedrock limestone is at a depth of 15 feet or
more, although there are very occasional outcrops. Shaly material is
intermixed with the silty clay below a depth of 5 or 6 feet in some places.

Most of the Decatur soils have been under cultivation for a long time,
and much of the original surface soil has been lost. Under such condi-
tions, freshly plowed fields have a red surface, and the structure of the
surface soil is less favorable for crops and cultivation.

DEWEY SERIES

Soils of the Dewey series are well drained, permeable, and have a
fairly high water-holding capacity. They are acid but relatively high
in natural fertility and productivity. The prevailing relief is undu-
lating to rolling. The parent material is residuum from high-grade
dolomitic limestone. The native vegetation was forest, mainly oak,
hickory, maple, and chestnut. In uneroded fields these soils have a
surface layer of mellow brown to grayish-brown silt loam 10 to 14 inches
thick. This material is underlain by red to brownish-red firm but
friable silty clay 40 to 50 inches thick. The substratum is yellowish-red
silty clay splotched with yellow, brown, gray, dark brown, and red.
This layer is usually moderately sticky and plastic. Bedrock limestone
is ordinarily at a depth of 15 to 25 feet below the surface.

FULLERTON SERIES

The Fullerton soils are on rolling and hilly cherty ridges. They are
well drained, strongly acid, moderately cherty, and moderately pro-
ductive. The parent material is residuum from cherty dolomitic lime-
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stone. The native vegetation was forest, mainly of deciduous trees.

In uneroded fields the surface soil is brownish-gray and ranges in
thickness from 8 to 14 inches. The subsoil is usually yellowish-red
or light red and ranges in thickness from 25 to 40 inches. Underlying
this is the substratum layer of reddish-yellow material mottled with
yellow, red, brown, and gray. These layers normally have a moderate
quantity of chert fragments scattered throughout. The chert content
of the plow layer in about two-thirds of the acreage of these soils is
high enough to interfere materially with tillage operations. The parent
rock is dolomitic limestone, which in many places has beds of sand-
stone. The depth to bedrock in most places is more than 20 feet.

The suitability of these soils for agricultural use depends a great deal
upon the relief and to some extent upon chertiness and degree of
accelerated erosion. Where they have a mild relief and are not very
cherty or badly eroded, they have a wide range of suitability for dif-
ferent uses, but where they have strong relief, are very cherty, or are
severely eroded, their suitability is correspondingly narrow. In general
they are less productive than the Dewey soils, but are less susceptible
to erosion.

CLARKSVILLE SBERIES

Soils of the Clarksville series are well drained, strongly acid, cherty,
and rather low in natural productivity. They occupy the rolling, hilly,
and steep areas on the cherty ridges where the parent rock is usually
very cherty or sandy dolomite (pl. 8, B). The native vegetation was
forest, mainly of deciduous trees.

In uneroded fields these soils have a light-gray surface soil, 8 to 16
inches thick, underlain by a subsoil layer of yellow or reddish-yellow
material, 16 to 20 inches thick. The substratum consists of yellowish-
red or reddish-yellow material mottled with red, yellow, brown, and
gray. This layer, which is 20 to 40 feet thick, overlies cherty dolomitic
limestone. Chert fragments are usually abundant in all these layers.

A much smaller proportion of these soils is eroded than in the Fuller-
ton, but a greater proportion is wooded, and the cherty and somewhat
more permeable nature of the subsoil makes them less subject to erosion.

As compared with the other soils developed from material weathered
from limestone, these are the lowest in natural fertility and productivity.
Their immediate response to proper fertilization is generally good but
not so lasting as in the Decatur, Dewey, and Fullerton.

The suitability of the Clarksville soils to different uses depends upon
the relief, and to a lesser extent upon the content of chert and the degree
of erosion. Where the relief is mild, they can be used for practically
all the common crops, but only moderate yields are to be expected.
Where the relief is strong, they are very poorly suited to erops and only
moderately well suited to pasture.

BOLTON SERIES

Soils of the Bolton series are well drained, permeable, strongly acid,
slightly cherty, productive soils associated with the Fullerton on the
dolomitic ridges (pl. 3, C'). The parent material is residuum from
high-grade dolomitic limestone. The prevailing relief is rolling and
hilly but ranges from undulating to steep. The native vegetation was
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deciduous forest, consisting mainly of oak, hickory, chestnut, yellow-
poplar, and maple. In moderately eroded fields these soils have a
light reddish-brown mellow silt loam surface soil 6 to 12 inches thick.
This material generally has a fluffy or slightly spongy feel. The sub-
soil is brownish-red friable silty clay 40 to 50 inches thick, and the
substratum is yellowish-red silty clay splotched with yellow, gray,
brown, and dark red. Bedrock limestone is at a depth of 25 to 30
feet. Chert fragments are usually scattered throughout the soil, but
ordinarily the content is not high.

TALBOTT SERIES

The Talbott soils, occupying undulating to hilly areas in limestone
valley troughs, have developed from clayey limestone. Internal drain-
age is fair; they are strongly acid, comparatively shallow over bedrock,
have a compact, sticky, plastic subsoil, and are nearly chert free. Here
and there are limestone outcrops. These soils were originally forested
with deciduous species.

In uneroded fields the surface soil, 6 to 8 inches thick, is grayish-
brown mellow silt loam. The 20- to 24-inch subsoil is yellowish-red,
compact, sticky, and plastic silty clay having a fairly well-defined
angular nutlike structure. The substratum resembles the subsoil but
diffets primarily in containing numerous yellow, gray, red, brown, and
black mottlings and in having larger structural aggregates. In most
places bedrock is about 5 feet below the surface.

Owing largely to the heavy plastic nature of the subscil these soils
do not have so wide a range in suitability as the Dewey and are more
exacting in their management requirements. Their suitability for dif-
ferent uses depends largely on slope and degree of erosion. On the
milder slopes, where not badly eroded, they are fairly well suited to
most of the erops commonly grown and to pasture.

COLBERT SERIES

The Colbert soils, the heaviest and finest textured soils in the county,
have developed from limestone of high clay content. They are shallow
to bedrock. Relief is undulating to rolling, and internal drainage is poor
because of the very slowly permeable nature of the subsoil. These
soils oceur principally in limestone valleys associated with Talbott
soils and stony land types. In uneroded fields the surface soil is
generally brownish-gray mellow silt loam ranging from 4 to 8 inches
thick. The 12- to 18-inch subsoil of tough plastic silty clay is yellow
mottled with gray. In many places this layer continues to bedrock,
but where it does not the intervening layer is similar but more highly
mottled with gray and green. Flat limestone fragments are common in
the soil profile, particularly in the lower part, and rock outcrops are
not uncommon.

SEQUOIA SERIES

The parent material of the Sequoia soils is residuum from interbedded
limestone and shale. Internal drainage is fair to slow. These soils
are strongly acid and moderately productive in valley troughs. As
limestone and shale in the bedrock vary from place to place, the depth
over bedrock and the profile characteristics vary also. The surface
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A, View from Clinch Mountain looking northwest across Clinch Valley and Copper
Ridge. Talbott and Decatur soils predominate in Clinch Valley and Fullerton
and Clarksville on Copper Ridge. All the soils overlying limestone vary widely
in adaptation. Their fertility ranges from fair to moderately high, their slope
from gently rolling to hilly, and their degree of stoniness from stone free to very
stony. The relatively intricate capability pattern resulting from these variations
is largely responsible for the patchy culture pattern.

B, A characteristic landscape of a more rolling part of the Copper Ridge section of
Grainger County. Clarksville soils predominate here; the cherty silt loam, steep
phase, occupics the wooded part and the cherty silt loam, eroded hilly phase, the
building site and the field back of it. These soils are of low productivity and diffi-
cult to cultivate, and when frequently tilled they present a problem of conservation.

C, Fullerton and Bolton soils occupy the more rolling part of this landscape, and
Emory silt loam the gentle slope in the foreground. Such areas are used for general
farming; eorn, small grain, hay, and rotation pasture are the chief uses for this partic-
ular tract. Woodland is on the smoother arcas of the Fullerton soils.
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A, Long continued use of Armuchee soils on slope for row crops results in a serious
loss of soil material and the development of numerous gullies too deep to be crossed
by farm machinery, whereas virgin areas may be made to produce good pasture
with little effort. Badly eroded areas may require special treatment to establish a
good pasture cover, and those most severely eroded may be suited only to forest.

B, The larger well-drained sinkholes associated with the Fullerton, Dewey, and De-
catur soils are occupied by Abernathy silt loam. This is a productive and easily
worked soil and is not difficult to conserve. Row crops—tobacco, corn, alfalfa,
and truck crops—are commonly grown several years in succession.
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is undulating to rolling. The profile resembles that of the Talbott in
color and consistence.

In uneroded fields the surface soil is grayish-brown to brownish-gray
silt loam 6 to 12 inches thick. This layer is underlain by moderately
tough and plastic silty clay, ranging in thickness from 20 to 30 inches,
which is usually reddish yellow but may be yellow or yellowish red.
The substratum is usually similar to the subsoil in consistence, but is
yellowish red and splotched with red, yellow, gray, and brown. All
these layers usually contain varying quantities of small shale frag-
ments, and where severely eroded the proportion of these fragments
in the surface soil is high. Bedrock usually averages 25 to 50 inches
below the surface.

The smoother, less eroded areas are fairly well suited to agricultural
uses, and their productivity approximates that of the Fullerton. The
more sloping or eroded areas are much less well suited to agricultural

use.
ARMUCHEE SERIES

Soils of the Armuchee series occupy hilly, steep, and very steep areas
on ridge slopes underlain by interbedded limestone and shale (pl. 4, A).
They are similar to the Sequoia soils in character of parent material
but differ from them especially in development of profile, depth to
bedrock, and slope.

Although rather wide variations were allowed in this series, the
surface inch in virgin areas is dark-gray silt loam where typically
developed. This layer is underlain by about 5 inches of yellowish-gray
silt loam. The subsoil is reddish-yellow moderately tough and plastic
silty clay 10 to 20 inches thick. The substratum is usually similar in
consistence and color but is splotched with red, gray, yellow, and
brown and has numerous small shale fragments. The thickness of this
layer is generally about 10 inches. The depth over bedrock averages
about 30 inches, but bedrock outerops are common though not abundant.

Because of the predominant southeastward dip of the underlying
interbedded limestone and shale, narrow outcrops of limestone are more
common on slopes facing northwest than on those facing southeast, a
great many of the latter being entirely free of surface exposures of the
limestone beds.

These soils are not suited to crops requiring tillage, because of their
strong relief and susceptibility to erosion. Where not too badly eroded,
they are fairly well suited to pasture.

MONTEVALLO SERIES

Montevallo soils, developed from acid shale residuum, are well
drained, shallow over bedrock, strongly acid, and relatively low in
natural productivity, fertility, and organic matter. The slope ranges
from undulating to rolling, but practically all the soils are easily
injured by accelerated erosion. These soils generally occur in long
comparatively narrow strips, chiefly in geographic association with
Muskingum, Sequoia, and Decatur. Where uneroded, the surface soil
is usually a 6- to 8-inch yellowish-gray silt loam. The 8- to 16-inch
subsoil is a yellow silty clay. Bedrock, consisting of grayish-yellow,
bluish-gray, or variegated acid shale, usually occurs at a depth of 12
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to 24 inches. Chiefly because of low fertility and shallow depth to
bedrock, these soils are not well suited to agricultural use.

MUSKINGUM SERIES

Muskingum soils are developed from acid sandstone and shale. They
have hilly to steep relief and good internal drainage and are compara-
tively shallow to bedrock, strongly acid, and generally stony. They
are on the sandstone and shale ridges and on the southeastern slope of
Clinch Mountain. These soils do not have well-developed profiles. In
virgin areas the surface inch is usually a dark-gray very friable sandy
loam underlain by 8 to 12 inches of grayish-yellow loose sandy loam.
The 15- to 20-inch subsoil is usually a yellow friable sandy clay or
sandy clay loam. Beneath the subsoil the material is similar but is
splotched with yellow, red, gray, and brown, and has a rather high pro-
portion of shale and sandstone fragments. The depth to bedrock
averages about 30 inches. Owing chiefly to strong relief, low natural
fertility, stoniness, and shallow depth over bedrock, these soils are
not considered suited either to crops or to pasture.

HECTOR SERIES

Like those of the Muskingum series, the Hector soil is developed
from acid sandstone and shale. 1t is shallow to bedrock and is associated
with the Muskingum soils, but differs from them chiefly in having a
yellowish-red rather than yellow sandy clay subsoil. The 6- to 12-inch
surface layer is grayish-yellow fine sandy loam, and the subsoil is
yellowish-red friable fine sandy loam. Sandstone fragments occur
throughout the profile, and bedrock is at a depth of a few inches to 2
feet or more. This soil is not well suited to agricultural use.

LEHEW SERIES

Like the Muskingum, the Lehew soils are shallow to bedrock, stony,
strongly acid, excessively drained, and derived from acid sandstone
and shale and have steep and hilly relief. They differ, however, chiefly
in being developed from residuum of varicolored sandstone and shale in
which purple predominates, and in having tints of purple in the profile.
The 5- or 6-inch surface layer is purplish-gray stony very fine sandy
loam, and the underlying material is purplish-yellow to purplish-brown
friable fine sandy loam. Bedrock shale is at a depth of 15 to 20 inches
or less. Owing to their unfavorable characteristics, these soils are not
considered suited either to crops or to pasture.

SOILS OF COLLUVIUM AND LOCAL ALLUVIUM

The soils developed from colluvium and local alluvium carried from
adjacent high-lying soils occupy about 6 percent of the county. They
occur on foot slopes and depressions and along gentle draws.

The Emory, Greendale, Abernathy, Ooltewah, and Guthrie soils are
developed on material washed from soils developed from limestone
residuum. The Emory and Greendale are on colluvial slopes, and the
Abernathy, Ooltewah, and Guthrie are on local alluvium in depressions,
as sinkholes. The parent rock of the Emory material is high-grade lime-
stone, whereas that of the Greendale material is cherty limestone. The
soils of the Abernathy series are well-drained, the Ooltewah inter-
mediately drained, and the Guthrie poorly drained.
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The Leadvale and Jefferson soils are formed on material washed
from soils developed from material derived from acid sandstone and
shale residuum. The Leadvale material is chiefly from shale and the
Jefferson from sandstone. The Hayter are developed on a mixture of
material washed from soils underlain by sandstone, shale, and lime-
stone or a mixture of material from sandstone and shale that has been
subject to the influence of lime-bearing water.

EMORY SERIES

The material from which the Emory soils have developed has washed
largely from the Decatur, Dewey, and Bolton soils and the redder areas
of the Fullerton. This material has accumulated at the foot of slopes,
and in many places it is in the form of alluvial fans and cones. The
separate areas are small as is also the aggregate area. The 10- to 20-
inch surface soil is brown to dark brown, and the 15- to 30-inch subsoil
is reddish brown or yellowish brown. The depth of the accumulated
material varies but is at least 18 inches and usually more than 36 inches.
These soils are fertile, well drained, and gently sloping to sloping. They
are desirable for most crops, but are particularly good for tobacco.

GREENDALE SERIES

Greendale soils have accumulated at the foot of slopes, frequently
in the form of alluvial fans and cones; the material from which they have
developed has washed largely from the Fullerton and Clarksville.
The separate areas are small as is also the aggregate. These soils have
a brownish-gray to grayish-brown surface soil 8 to 12 inches thick and
a brownish-yellow subsoil about 25 inches thick. The depth of the ac-
cumulated material varies but is at least 18 inches and usually more
than 30. These soils are well drained, smooth, strongly acid, and
medium in natural fertility. Though less fertile than the Emory soils,
they are well suited to crops.

ABERNATHY SERIES

The Abernathy soil resembles the Emory in consisting of material
that has washed chiefly from Decatur, Dewey, Bolton, and high-grade
Fullerton soils. It differs from the Emory, however, in occupying de-
pressions or sinks that have no external drainage, but it does have good
internal drainage. There is little if any profile development. From
the surface downward to a depth of 30 inches or more the soil is gener-
ally a brown mellow silt loam. It is fertile, easily worked and con-
served, and productive of several of the more common field crops and
pasture.

OOLTEWAH SERIES

Like the Abernathy, the Ooltewah soil occupies sinkholes and de-
pressions, but differs from it in being intermediately drained. It is
productive, smooth, and easily conserved, but impaired drainage limits
its suitability for crops. To a depth of about 15 inches the surface soil
is grayish-brown silt loam. The subsoil is a brownish-gray splotched
with gray, brown, and yellow mellow silt loam or silty clay loam. The
aggregate area is not great. The separate areas are small and are
widely scattered throughout those parts where the soils are developed
from material derived from limestone.
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GUTHRIE SERIES

Like the Abernathy and Ooltewah soils, the Guthrie has accumulated
in sinkholes and depressions. These three soils form a catena in which
the Guthrie is the most poorly drained. The surface soil, 6 to 8 inches
thick, is gray mellow silt loam underlain by a subsoil of gray silt loam
mottled with yellow and brown. Ordinarily at depths of about 20
inches the material is gray plastic silty clay. The small areas are
widely distributed throughout those parts where the soils are developed
from material derived from limestone. The soil is nearly level and not
subject to erosion, but its productivity is low and its suitability for
agricultural use limited.

LEADVALE SERIES

The material from which the Leadvale soils have developed has been
washed chiefly from adjoining areas of Montevallo, Lehew, Armuchee,
and Muskingum very fine sandy loam. The areas are small to medium-
sized and are at the foot of slopes—many of them in the form of
alluvial fans and cones at the mouth of small drains. These soils are
young and vary from place to place in degree of profile development,
depending upon the length of time the material has lain in place. In
most areas the surface soil is brownish gray and the subsoil yellow.
In a few places these soils are not particularly well drained and are
mottled at about 30 inches below the surface. They are strongly acid,
fairly well drained, low in organic matter, about medium in natural
fertility, and suited to most of the crops commonly grown in this area.

JEFFERSON SERIES

Soils of the Jefferson series are developed from material washed
largely from adjoining areas of Muskingum soils. In most places this
material is in the form of alluvial fans and cones. The aggregate area
is not large. These soils generally have a brownish-gray surface soil
5 to 7 inches thick and a yellow sandy clay subsoil 20 to 25 inches thick.
Varying quantities of sandstone fragments are on the surface and
throughout the profile. These soils are well drained, strongly acid, low
in organic matter, and relatively low in natural productivity.

HAYTER SERIES

The material from which the Hayter soils have developed has come
chiefly from Muskingum and Armuchee soils developed over sandstone
and shale and has been either mixed with material derived from lime-
stone or influenced by lime-bearing water. Areas occur on the lower,
more gently sloping parts of ridges below Muskingum and Armuchee
goils and on colluvial-alluvial fans at the mouths of short drains
emerging from areas of these soils. These soils are medium acid, well
drained, and fertile. Their slope ranges from gently to strongly sloping,
and the degree of stoniness varies greatly. The smoother, less stony
areas are easily worked, easily conserved, and well suited to a wide
variety of crops. To a depth of about 15 inches the surface layer is
brown mellow loam. Below this to a depth of about 30 inches is red-
dish-brown or yellowish-brown friable clay loam. The underlying
colluvial-alluvial material varies in texture, color, and quantity of stone.
The soils of this series occupy only a small part of the county.
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SOILS OF THE TERRACES

The present rivers and creeks once flowed at considerably higher levels
and deposited gravel, sand, silt, and clay on their flood plains in the
same manner they are doing now. During the progress of stream
cutting over many years, the channel was gradually deepened, new flood
plains were formed at the lower levels, but remnants of the old higher
lying flood plains were left. These areas are now above the overflow
stage of the present streams and constitute what is referred to as stream
terraces, or bench lands. Geologically, they consist of general stream
alluvium that now lies above the overflow stage of the present streams
and are commonly called second bottoms, or benches.

For the most part these terrace lands lie adjacent to the present flood
plains or bottom lands. The typical relief is nearly level or gently
sloping, but many of the terraces are so old as to have been somewhat
dissected by recent stream action and are now undulating or rolling.

The soils on the terraces and bench lands are generally well drained
and acid, contain a few water-worn gravel, range from low to high in
natural fertility, respond well to good management, and nearly all are
adapted to crops. They comprise six series—Cumberland, Etowah,
Waynesboro, Holston, Sequatchie, and Tyler. The first two are de-
veloped from alluvium washed largely from soils underlain by limestone,
but the Cumberland have well-developed profiles and are notably red,
whereas the Etowah has a less mature profile and is somewhat brown
rather than red. The Waynesboro, Holston, Tyler, and Sequatchie
have developed from material washed largely from land underlain by
sandstone and shale. The first three have relatively mature profiles
and are on high terraces; the Sequatchie is less mature and is on low
terraces. Waynesboro soils have a grayish-brown surface and a red-
dish-yellow to yellowish-red subsoil; the Holston has a light-gray sur-
face and a yellow subsoil; and the Tyler is poorly drained and has a
light-gray surfage and a mottled grayish-yellow to gray subsoil.

CUMBERLAND SERIES

Soils of the Cumberlgnd series occupy the older stream terraces. The
alluvium from which they are developed originated chiefly from lime-
stone and has been in place long enough for a well-developed profile to
have formed. These soils are well drained, medium acid, permeable, and
relatively high in organic matter and have a fairly high water-holding
capacity. The relief ranges from gently sloping to sloping. Except for
the severely eroded areas, these soils are productive and well suited to
general agricultural use. To a depth of about 14 inches the surface
layer is dark-brown mellow silt loam, and the subsoil, extending to a
depth of 30 to 50 inches, is red to dark-red dense but permeable silty
clay. Below this is mottled red, yellow, gray, and brown silty clay.
The thickness of the terrace material ranges from 3 to 15 feet.

ETOWAH SERIES

Although younger in development, the soil of the Etowah series is
like those of the Cumberland in that it is on stream terraces, the material
of which originated chiefly from limestone. The surface layer is lighter
colored and the subsoil is less red. The surface soil is brown mellow
silt loam, and the subsoil is yellowish-brown to reddish-brown friable
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silty clay loam to silty clay. This soil is well drained, medium to
slightly acid, permeable, relatively high in organic matter, and has a
fairly high water-holding capacity. As the relief is normally gently
sloping, the soil is productive and not difficult to work and conserve.

WAYNESBORO SERIES

Soils of the Waynesboro series are developed on old high stream
terraces, the material of which originated chiefly from sandstone and
shale. These soils are well drained, permeable, strongly acid, and
medium to low in organic matter. Except for the more sloping and
most eroded parts, they are moderately productive and not difficult to
work and cqnserve. The surface soil is grayish brown, and the subsoil
to a depth of about 36 inches is reddish-yellow to yellowish-red sandy
clay. Below this is splotched or variegated red, yellow, brown, and
gray sandy clay. A variable quantity of quartzite gravel is on the sur-
face and throughout the profile. The terrace material is 3 to 10 feet
thick. '

HOLSTON SERIES

The Holston soils have developed from material that originated chiefly
from sandstone and shale. Like the Waynesboro they have developed
on the older, higher lying terraces, and have well-developed profiles, but
differ in having a light-gray surface soil and a yellow subsoil. There
is a variable quantity of quartzite gravel on the surface and throughout
the profile, and the thickness of the material ranges from 3 to 10 feet.
The soils are well drained, strongly acid, and have a moderate water-
holding capacity and good tilth. They are low in natural fertility but,
except on the more sloping parts, are easily worked. The relief ranges
from gently to strongly sloping.

SEQUATCHIE SERIES

The Sequatchie soil is developed on low stream terraces, the material
of which originated chiefly from sandstone and shale. From the stand-
point of profile development it is younger than the Waynesboro and
Holston. To a depth of about 10 inches the surface layer is light-brown
fine sandy loam, and the subsoil is yellowish-brown friable sandy clay
loam. Below a depth of about 32 inches the material is mottled or
variegated yellow, gray, brown, and red friable sandy clay loam. The
soil is well drained, permeable, smooth, moderately fertile, and well
suited to agricultural use. Some areas are subject to infrequent flooding.

TYLER SERIES

The Tyler soil has developed in nearly level or slightly depressional
positions on the older, higher lying terraces, the material of which origi-
nated chiefly from sandstone and shale. It has a light-gray surface
layer and a moderately tough grayish-yellow silty clay subsoil splotched
with gray, yellow, and brown. The soil is normally very strongly acid,
poorly drained, and low in organic matter and natural fertility. The
relief is mild. Most areas are not naturally well enough drained to be
suitable for most crops.

SOILS OF THE BOTTOM LANDS

Bottom lands refer to the nearly level areas along streams that are
subject to flooding. The material giving rise to all the soils in the
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bottom lands has been carried there by streams. Their character de-
pends upon the character of the soils from which washed and the rate
at which the water was moving when the material was deposited. The
soils are all young and immature. The soils of the bottom lands are in
two groups: (1) Those in which the material originated largely from
limestone and (2) those in which the material originated largely from
sandstone and shale. The Huntington, Roane, Lindside, and Melvin
series are of the first group, and the Bruno, Pope, Philo, and Atkins
are of the second.

HUNTINGTON SERIES

The soil of the Huntington series consists of material originating
chiefly from limestone. It is predominantly brown and well drained
but is subject to flooding. To a depth of about 15 inches the material
is brown and permeable. Below this the color is generally lighter, and
at a depth of about 36 inches, gray and yellow mottlings become com-
mon. The soil is smooth, fertile, and slightly acid or neutral. Its
suitability for crops is not so broad as that of some of the more pro-
ductive soils not on the bottom lands, but it is very productive of the
crops to which suited.

ROANE SERIES

The Roane soil occupies the well-drained bottom land along the small
streams draining Clarksville and Fullerton areas. It is lighter colored
and more cherty than the Huntington. To a depth of about 12 inches
the surface material .is light-brown silt loam, below which is yellowish-
brown silty clay loam. In most places a layer of angular chert fragments
is at depths of about 30 inches or more below the surface. The soil is
well drained, acid, and about medium in natural fertility. Most areas
are subject to flooding, although there is considerable difference between
the areas in the frequency of flooding.

LINDSIDE SERIES

The soil of the Lindside series consists of material originating chiefly
from limestone. It is not so well drained as the Huntington. The sur-
face layer of about 16 inches is grayish-brown silt loam underlain by
mottled gray, yellow, and brown silty clay loam. Below a depth of
2 or 3 feet the material is moist most of the time, and all areas are
subject to flooding. The soil is fertile, slightly acid to neutral, and has
a nearly level surface. It is_productive, but its suitability for agricul-
tural use is limited by intermediate drainage conditions.

MELVIN SERIES

The soil of the Melvin series consists of material originating chiefly
from limestone. It differs from the Huntington, Lindside, and Roane
soils chiefly in being poorly drained. To a depth of about 7 inches the
surface soil is gray and predominantly silt loam in texture. Below this
is gray mottled with yellow and brown silty clay loam or silty clay. The
soil is slightly acid to neutral, but it is less fertile than the Lindside and
Huntington. Its suitability for agricultural use is limited by slow inter-
nal drainage and a decided susceptibility to overflow.
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BRUNO SERIES

Soils of the Bruno series consist of material originating chiefly from
sandstone and shale intermixed or influenced sufficiently by material
from limestone to make them slightly acid or neutral. They differ from
the Huntington soil chiefly in being lighter brown, coarser textured, and
less fertile, and from the Pope in being more fertile and less acid. The
15- to 20-inch surface layer is light brown, and the underlying material
is variable but generally lighter colored and finer textured. These soils
are moderately fertile, well drained, and well suited to the production
of many of the crops commonly grown. Most areas are commonly
subject to overflow.

POPE SERIES

The soil type of the Pope series consists of material originating chiefly
from sandstone and shale. It is well drained and differs from the Bruno
soils chiefly in being more acid and less productive. The 8-inch surface
layer is grayish brown, below which is brownish-yellow permeable
material generally of a finer texture. The soil is suited to many of the
commonly grown field crops, although its susceptibility to overflow
limits its usefulness.

PHILO SERIES

. The soil of the Philo series consists of material originating chiefly

from sandstone and shale. It differs from the Pope chiefly in being
less well drained. To a depth of about 14 inches the surface material
is light brownish gray, below which is mottled gray, yellow, and brown
sandy clay loam or sandy clay that is dominantly gray below a depth
of 30 inches. Internal drainage is intermediate, and practically all
areas are subject to overflow. This soil is relatively low in fertility
but is suitable for certain crops and for pasture. Proper fertilization
is necessary for good yields. The Philo series is one of the more exten-
sive of the bottom lands, and the areas are widely distributed.

ATKINS SERIES

The soil of the Atkins series consists of material originating chiefly
from sandstone and shale. Tt differs from the Pope and Philo soils
chiefly in being more poorly drained. To a depth of about 8 inches the
surface material is predominantly gray and permeable. Below this is
gray mottled with yellow and brown fine-textured material that is less
permeable than the surface layer. Internal drainage is very slow, and
all areas are commonly subject to flooding. The soil is medium to
strongly acid, low in fertility, and poorly suited to agricultural use
other than pasture unless artificially drained.

DESCRIPTIONS OF SOIL UNITS

In the following pages the soil types, phases, and land types are
described in detail and their agricultural relations discussed. Their
location and distribution are shown on the accompanying map, and
their acreage and proportionate extent are given in table 7.

Abernathy silt loam.—A dark-brown well-drained soil oceurring in
depressions or sinkholes in areas underlain by limestone (pl. 4, B). Tt
consists of material washed chiefly from red fertile soils underlain by
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TaBLE 7.—Acreage and proportionate eitent of the soils mapped in
Grainger County, Tenn.
Soil Acres | Percent 8oil Acres | Percent
Abernathy silt loam. 192 0.1|Greendaleloam. _____.__________.... 640 4
Armuchee silt loam.__. 1,152 .6 Sloping phase....... 768 4
Steep phase_- .. °5, 1312 3.0 Greendale sxlty clay loam. . _ 128 .1
Very steep phase._ 2,176 1.2 Sloping phage.._.... 128 .1
Armuchee silty clay loam Guthrie silt loam.___ 3
Eroded phase..... 2,432 1.4||Hayterloam__________. 256 1
Eroded steep phase ve-a| 1,856 1.0 Eroded sloping phase. __._._.__.. 320 .2
Armuchee shaly silty clay loam:! Hayter stony loam:!
Severely eroded phase_ __ __.__... 3,136 1.8 roded phase. ... coccocoaana-- 256 1
Severely eroded steep phase. 3,328 1.9 Hill phase_______. 320 .2
Atkins fine sandy loam____ __ 256 .1 Eroded hill phase._ 512 .3
Bolton loam.____.._.._._ 640 4 Steep phase_._._.__ 256 .1
roded phase_._______ 3,520 2.0 Eroded steep phase__._ . 576 .3
Eroded rolling phase___ 1,792 1.0 Severely eroded steep phase. 448 .3
__________ 512 .3 |{ Hector stony fine sandy loam____. ... 192 .1
Eroded st,eep phase. .. ___.o__.. 1,218 .7{l Hilly stony land:
Bolton silty clay loam:! Talbott soil material ... __.. 8,768 4.9
Severely eroded phase. .. ._....__ 1,472 .8 Colbert soil material_. 2,752 1.5
. Severely eroded steep phase_ 640 -4|| Holston very fine sandy loam. 64 ®
Bruno fine sandy loam_..____ 832 .5 Eroded sloping phase. . 128 .1
Bruno loamy fine sand._.. .. 320 .2|| Huntington silt loam. . _______....._. 128 .1
Clarkswl!e cherty silt loam. __ 384 .21} Jefferson stony fine sandy loam:!
_____________ 1,088 .6 Eroded phase 128 .1
Eroded hllly phase__..._ 1,024 .6 Sloping phase_...... 128 .1
Steep phase_ .. ....... 2,944 1.6 Eroded sloping phase 896 .5
Eroded steep phase_...__._.__._.. 1,152 -6/} Leadvale gilt loam. _. 384 2
Clarksville fine sandy loam:! 1,024 .8
Eroded phage. . _._.__.ccooenon 1,472 .8 4,032 2.3
Eroded hilly phase. . ... 806 .5 Eroded hilly phase. . 5768 .3
Clarksville cherty fine sandy | Limestone outerop. . 1,664 .9
Eroded phase. 1,472 .8 || Lindside silt loam__. .1 1,984 1.1
Hilly phase. .. 5,632 3.2(|Melvinsiltloam________.______..... 64 ()
Eroded hilly p 2,816 1.6 Montevallo shaly silt loam:!
Clarksville cherty elay loam,! severely Eroded undulating phase......_-. 192 .1
eroded hilly phase._ ..o 960 .5 Eroded rolling phase..... 448 .3
Colbert silt loam.........__. s 64 ® ed hilly phase.. . ... 576 .3
Colbert silty loam,! eroded rolling phase 320 .2 |{ Montevallo shaly silty clay loam:!
Cumberland silt loam_...._._.....__. 64 [C] Severely eroded rolling phase_ __.. 258 .1
Cumberland silty clay loam,! eroded Severely eroded phase._..__- 448 .3
sloping phase. .- - e oeecencnnooas 128 .1 || Muskingum very fine sandy loam__ 10,368 5.8
Decatur silty clay loam:! roded phase._..._...._.. 1,664 .9
Eroded phase._._.._.__.ooco__. 768 4 Hilly phase..____._. 1,344 .8
Severely eroded phase. . 448 .3 Eroded hilly phase. 1,984 1.1
Eroded undulatmg phase._. 384 .2|{ Muskingum stony fine sandy loam__._| 2,496 1.4
Eroded hilly phase. .. . ... 192 .1 Hilly phage. ... cceoeemcmcccan 1,024 .6
Severely eroded hilly phase. ... 64 (3} {| Ooltewah silt loam_ . ... 320 .2
Dew%y silty clay loam:! Philo fine sandy loam..._... 1,664 .9
roded Phase--.ocenaeacaccnans 384 .2} Pope fine sa.ndy loam.__ 320 .2
Eroded undulatmg phase. 128 .1}[Roanesilt loam. .. ... .._.ooooaoe 576 .3
Emory siltloam_............. 640 -4|[ Rollingstony land (Talbottsoil material)| 4,864 2.7
Sloping phase. . 512 .3 || Rough gullied land:
Etowah silt loam...._o...ooooo. 64 ®) Limestone residuum__.____.. ... 3,200 1.8
Fullerton silt loam:! Shale and sandstone residuum. ...| 3,328 1.9
768 -4 || Rough stony land:
320 -2 Muskingum soil material 8,128 4.5
832 -8 Talbott soil material 1640 4.8
256 . 1! Sandstone outerop. . . .. 1,664 .9
i,g% ! ‘15 %{;um‘,clmlatﬁme1 salidy lola 448 3
i . uoia gilty ¢ ay oam:
,684 2.0/ Eroded phase...- oo ceocccemnnn 2,432 1.4
2,560 1.4 Eroded undulatmg phase. _._..... 448 .3
2,112 1.2 Sequom shaly silty clay loam,! severely
phase 768 4
448 .3
768 4 5
Fullerton fine 320 .2 1
Eroded phase_ ... cooceoeaan 4,608 2.6 '3
128 .1 ®
ase 1,024 .6 @
Severely eroded hilly phase. 1,088 .6
Eroded hilly phase_.__...... 3,968 2.2 @
Fullerton cherty &e sandy loam. . 256 .1 1
h _______________ 1,792 1.0 1
Hilly p h ....... 2,304 1.3
Eroded Inlly phasm 4,032 2.3 100.0
Fullerton cherty clay oam 21
Severely eroded gl ........... 320 .2
Severely eroded hilly phase...._.. 1,984 1.1

1 Type not mapped.
2 Less than 0.1 percent.
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high-grade limestone. The Decatur, Dewey, Bolten, and the better
grade areas of Fullerton soils are the chief source of the material. The
surface layer is nearly level or saucerlike. Surface drainage is very
slow or lacking, and practically all areas are subject to temporary flood-
ing following periods of heavy precipitation. The permeability of the
soil and good subterranean outlets, however, maintain favorable internal
drainage for crops. The native vegetation was probably moisture-
loving deciduous trees.

This is not an extensive soil, and most of the areas are small and
widely scattered in areas containing Fullerton, Bolton, Dewey, and
Decatur soils. In general those areas associated with sandy Fullerton
and other sandy types have a little coarser texture than those elsewhere.

A profile description is as follows:

0 to 30 inches, brown or dark-brown mellow silt loam, relatively
high in organic matter.

30 inches 4, lighter brown mottled with gray and yellow silt
loam or silty eclay loam.

Throughout the entire depth the material is permeable and slightly
zfa.cid to neutral in reaction. Bedrock limestone is at a depth of several
eet.

This type is one of the best soils in the county for agricultural use.
Tt is highly productive, easily worked, presents no serious problems of
conservation and, under proper management, is suited to intensive use.
Chiefly because of its permeability and position in well-drained depres-
sions, moisture relations are particularly favorable for plant growth.
In general the soil is well suited to most crops commonly grown, al-
though small grains may lodge and alfalfa may be severely damaged
during extended wet periods.

Practically all this soil has been cleared and is now used intensively
for crops. Row crops are commonly grown for many years in suceces-
sion. About 50 percent of it is used for corn, 20 percent for tobacco,
and 30 percent for hay, small grains, and pasture. Fertilizers are not
commonly used exeept for tobacco. Manure and some commercial
fertilizer are used for this crop, but applications are relatively light
compared with those on less fertile soils. Yields of all crops are rela-
tively high, Corn grown in successive years with little or no fertiliza-
tion yields 40 to 60 bushels an acre.

Armuchee silt loam.—A light-colored hilly soil of shallow depth to
bedrock that affords good grazing but is not suited to cultivation. It is
developed from interbedded limestone and shale, most of which is of the
Nolichucky geologic formation. The material throughout is moder-
ately to strongly acid. Its hilly surface (12 to 30 percent) is generally
a part of a moderately rugged landscape. Internal drainage is retarded
but is sufficient for the needs of most plants. The native vegetation
was chiefly deciduous hardwoods, as oaks and hickory, with some pine
intermixed.

This is the least extensive of the Armuchee soils and is associated
chiefly with the other soils of this type.

A profile description is as follows:

0 to 1 inch, dark-gray silt loam.
1 to 6 inches, yellowish-gray friable silt loam.
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6 to 20 inches, reddish-yellow moderately tough and plastic silty
clay that is permeable to roots but slowly permeable to water.

20 inches -+, mottled red and yellow, gray, and brown moder-
ately tough and plastic silty clay containing a large quantity
of soft shale fragments. Bedrock shale or limestone is at a
depth of about 30 inches.

The variations in the soil relate to the hilly nature of the landscape
and to differences in the bedrock. In some places, the shale may be
within 10 inches of the surface and limestone beds commonly outcrop.
The color of the subsoil varies from yellowish red to brownish yellow
and in places where the underlying rock is limestone, the thickness of the
soil over the rock is greater and the subsoil may be more plastic.

This soil is not well suited to crops requiring tillage,® chiefly because
it is difficult to conserve against serious losses by erosion when in a
tilled condition. Because of the strong slope and shallow depth to the
heavy less friable subsoil its workability is rather difficult. It is at
least moderately fertile and is capable of affording good grazing when
cleared and allowed to develop a grass cover.

Practically all the soil is forested. Areas that are cleared for pas-
ture generally establish a good volunteer stand of bluegrass and white
clover, and, if kept clear of weedy and brushy growth, make good
pasture. If erops must be grown, those that will maintain a close-
growing cover as much of the time as possible should be used. A
rotation consisting of fall-sown small grains, hay, and pasture is most
suitable, although it may be expedient to grow a row crop occasionally,
particularly the first year after the pasture sod is turned under. Al-
though moderately good pastures are maintained with but little effort,
aixl appreciable response may be expected from applications of phos-
phorus.

Armuchee silt loam, steep phase.—This soil differs from the silt
loam in having a steeper slope (30 to 60 percent). The thickness of
the soil over bedrock is a little less, and rock outcrops are more common.
A small quantity of this soil is developed on steep slopes overlying
clayey or argillaceous limestone in association with Talbott soils. This
is the most extensive of the Armuchee soils, and is widely distributed
throughout the area occupied by this type.

To a depth of 3 to 5 inches the surface layer is grayish-brown silt
loam. Below this is yellowish-red somewhat mottled with gray plastic
silty clay. Bedrock limestone or shale is at a depth of as much as
about 3 feet, and there are a few rock outcrops.

The soil is suitable for permanent pasture, but is very poorly suited
to crops requiring tillage, chiefly because of its steep slope, shallow
depth to bedrock, and susceptibility to erosion.

Practically all this soil is in forest, consisting chiefly of oak, hickory,
and some pine. If properly managed it affords good grazing, but great
care must be taken to maintain a good protective cover against erosion.
Cleared but not tilled areas generally establish a good volunteer blue-
grass and white clover cover providing brushy and weedy growth are

§ The term ‘“‘crops that require tillage” refers to those crops, including hay, that require the use
of ggtliage implements either in the preparation of the seedbed or for cultivation during the growing
period,
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kept suppressed and material losses of surface soil are not allowed to
take place.

Armuchee silt loam, very steep phase.—This soil differs from the
silt loam in having a much steeper slope (60 to 85 percent) and a
shallower more uneven depth to bedrock. An extensive variation con-
sists of purplish-red shaly silty clay underlain by purplish-red calcareous
shale and sandstone of the Sequatchie geologic formation.

This type is less extensive than some of the other Armuchee soils.
Practically all of it is on the upper part of the northwest slope of Clinch
Mountain. The purplish-red variation is in this belt and lies directly
below the mountain crest.

This soil is not suited to either crops requiring tillage or pasture,
chiefly because of its very steep slope and shallow depth to bedrock.
Except a very small part, all of it is in forest. This cleared part is
used chiefly for corn and pasture. Crop yields are low and soil losses
by erosion are severe. Forest is the use to which this soil is best suited.
Deciduous hardwoods, including locust and walnut, predominate in the
virgin forest.

Some of the areas that have been cleared and cropped are severely
eroded, but their aggregate area is too limited to justify separating them
on the map.

Armuchee silty clay loam, eroded phase.—As a result of erosion
this soil consists of areas of the silt loam that have lost 50 to 75 percent
of the surface soil. In general, it represents areas that have been tilled
but not severely eroded. Occasional small areas are included that are
not eroded materially, and a few small outcrops of limestone are on
some of the northwest-facing slopes. The relief is hilly (12 to 30 per-
cent). Internal drainage is sufficient for all plants grown but owing to
TIOW percolation and strong slope, the volume of runoff is relatively
arge.

The surface layer consists of a mixture of surface and subsoil mate-
rials, which in places consists almost entirely of subsoil material. A
large part of the 4- to 6-inch layer is yellowish-gray silty clay loam.
Beneath the surface laver the material is similar to that ef the subsoil
and substrata of the silt loam.

This is not an extensive soil. although its aggregate area is greater
than that of the silt loam. Tt is associated with other Armuchee soils
and stony land types.

This phase is not well suited to crops requiring tillage. Its work-
ability is difficult chiefly because of the strong slope and shallow depth
in places to the heavy subsoil material or bedrock, and it is difficult to
conserve against losses by erosion and to maintain the productivity
under a system of continuous cultivation.

All this soil has been cleared, but about 15 percent of it is idle and
occupied chiefly by a brushy cover of briers, second-growth saplings,
redbud, and other growth of low value. Nearly half of its total area
is used as pasture. Bluegrass and white clover, the predominant plants,
afford good grazing. Between 30 and 40 percent of it is used for corn,
small grains. and hav. and yields are 15 to 20 percent lower than those
obtained on Sequoia silty clay loam, eroded phase. Most cropped areas
are not used in a consistent rotation. They may be cropped for several
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years and then allowed to be idle or used as pasture for some tinte.
Fertilization is not practiced regularly, and very little barnyard manure
is used. Pasture can be expected to respond well to applications of
phosphorus, fertilizer, and lime. If circumstances make it necessary to
grow crops, a rotation should be used consisting chiefly of close-growing
fall-sown small grains and hay so as to maintain a protective vegetative
cover on the soil as much of the time as possible.

Armuchee silty clay loam, eroded steep phase.—As a result of
erosion this phase differs from Armuchee silt loam in having a steeper
slope and in having lost approximately 50 to 75 percent of the surface
soil. The surface has a slope of 30 to 50 percent, and the depth to the
underlying bedrock is more variable, and in general. shallower. There
is a small variation associated with Talbott soils. These areas have a
reddish-yellow moderately mottled with gray plastic silty clay subsoil
underlain at a shallow depth by limestone.

This is one of the less extensive of the Armuchee soils. It represents
those areas of Armuchee silty elay loam, steep phase, that have been
cultivated and materially eroded. The areas are widely distributed in
association with other Armuchee soils.

The soil is not well suited to crops requiring tillage. Its steep slope
makes it difficult to work, and this together with the slow rate of mois-
ture absorption and shallow depth to bedrock, makes it very susceptible
to injury by erosion. It is best suited to pasture.

All this soil has been cleared, but now about 30 percent is abandoned
to brush or forest growth. Most of the remaining part is used for pas-
ture and hay. Lespedeza is the chief hay crop. Corn is grown on a
small part. Yields are small and the quality and carrying capacity of
the pasture is variable, depending chiefly on the quantity of soil lost by
erosion and the direction or exposure of the slope. In general, pasture
on the more northern-facing slopes is better than that on the more
southern-facing slopes. Pasture vegetation responds well, especially to
phosphorus, and under good management, including particularly appli-
cations of phosphorus and suppression of weedy and bushy growth, a
fair to good cover of bluegrass and white clover can be maintained.

Armuchee shaly silty clay loam, severely eroded phase.—As a
result of erosion this soil consists of areas of Armuchee silt loam that
have lost practically all the original surface soil and in places part of
the subsoil. In general, it represents areas of Armuchee silt loam that
have been cleared and severely eroded. Most areas have some gullies,
many of which, though crossable by machinery, are not obliterated by
tillage. Occasional gullies, 2 to 4 feet deep, do not prohibit field opera-
tions. Occasional small outcrops of limestone are on some of the
northwest-facing slopes, and very shaly patches are common on the
southeast-facing slopes. A large part of this soil is on southeast-facing
slopes, and is, therefore, more shaly than the less eroded Armuchee soils.
The relief is hilly (12 to 30 percent). Percolation of moisture is very
slow and consequently much of the rainfall is lost as runoff. This is
one of the more extensive of the Armuchee soils and is associated with
other soils of this type.

The grayish-yellow or reddish-yellow shaly silty clay loam surface
layer consists chiefly of subsoil material. Below this layer is the
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reddish-yellow moderately tough and plastic shaly silty clay of the
normal Armuchee subsoil.

This phase is not well suited to tillage, and most areas cannot be
expected to support much grazing. In general the soil is low in fer-
tility, droughty, and runoff is difficult to control. Most areas probably
should be planted in or allowed to revert to forest.

All this soil has been cleared and cropped, but about 60 percent of it
has reverted to forest, lies idle, or is used as unimproved pasture. Corn,
small grains, and hay are.grown on the rest, but yields are low. Little
fertilization is practiced and management in general is at a low level.
Most of the pasture is of only fair quality. Broomsedge and other
plants of low grazing value predominate. Pasture responds to lime and
fertilizer, especially phosphorus, but the carrying capacity in general
does not equal that of the less eroded Armuchee soils.

Armuchee shaly silty clay loam, severely eroded steep phase.—
This soil differs from Armuchee silt loam in having a stronger slope
and in having lost practically all of its surface soil and, in places, part
of its subsoil by efosion. Gullies, though not numerous, are common.
The slope ranges from 30 to 60 percent with the result that runoff is
very rapid. Because of its steep slope and severely eroded condition,
this soil is not suited to crops, and its droughty nature and low state of
fertility cause it to be very poorly suited to pasture. This is one of
the more extensive Armuchee soils, with which it is associated.

The surface material varies considerably depending chiefly on the
quantity of erosion that has taken place. In most places the material
is grayish-yellow or reddish-yellow shaly silty clay loam or clay under-
lain by bedrock shale or limestone at a depth of a few inches to 20.

All this soil has been cleared and used for crops at some time, but
nearly half of it is now covered by reestablished forest or brush. A
very small part is cropped chiefly to corn, and the rest is in pasture.
The quality of the pasture is poor, and its carrying capacity is low.
As it is difficult to establish and maintain a pasture cover on this soil,
its best use is for forest.

A very limited variation representing severely eroded steep areas of
Talbott soils is included with this Armuchee soil.

Atkins fine sandy loam.—A poorly drained soil of the first bottoms -
associated with Muskingum and other soils developed chiefly from acid
sandstone materials. The surface is nearly level, and practically all areas
are subject to flooding. The few exceptionally wet areas are indicated
on the map by wet-spot or marsh symbols. The natural vegetation
is chiefly moisture-loving deciduous trees, of which oak, beech, poplar,
sycamore, maple, willow, and alder are predominant species.

The aggregate area is small, and most of it lies as narrow strips
associated with Philo and Pope soils along the small creeks of Poor
Valley and Poor Valley Ridge.

A profile description is as follows:

0 to 7 inches, gray mottled with yellow and brown friable fine
sandy loam.

7 to 30 inches, gray mottled with yellow and brown firm but
friable fine sandy clay loam.

The material of this lower layer is variable in texture. In places, it
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is more sandy throughout its entire depth and some parts consist of
laminations or layers that vary greatly from each other in texture.
All layers are medium to strongly acid and low in organic matter. The
material is permeable to roots, but their development is limited through-
out much of the growing season by the high water table.

This type is not well suited to crops requiring tillage, but most areas
are fairly well suited to pasture. Areas properly drained artificially
are suited to crops, as corn and certain hay crops, but the feasibility of
such improvement depends on several other factors besides the soil.

About 70 percent of this soil is cleared, and most of this is used for
hay and pasture. Moisture relations are favorable for these crops, but
the quality of the vegetation is generally poorer than that on better
drained more fertile soils. Redtop, sedges, and other lowland plants
predominate on most areas used for hay and pasture. Except on the
wettest parts, considerable improvement in the quality and quantity
of hay and pasture can be expected from applications of fertilizer,
especially lime and phosphorus. Where such treatment is practiced,
bluegrass and white clover tend to come in. Corn yields on those areas
now used for this crop average only fair, and during exceptionally wet
seasons they are very low.

Bolton loam.—A brownish-red soil commonly associated with soils
of the Fullerton series, developed over dolomitic limestone and lying .
in a predominantly rolling to hilly landscape. The relief is hilly (12
to 30 percent), and internal drainage is good. Native vegetation was
predominantly oak, hickory, chestnut, yellow-poplar, and maple. All
of this has been cut-over with the result that in many areas other less
useful species are now intermixed. All chestnut is now either dead or
has been cut-out.

This is one of the least extensive of the Bolton soils. Most of it is
in the south-central part of the county and on Copper Ridge.

A profile description of a sample in a cultivated area is as follows:

0 to 10 inches, brown to light reddish-brown very friable silt
loam. The material has a fluffy, slightly spongy feel.

10 to 50 inchies, brownish-red or red friable silty clay. Small
dark-brown concretions are common in this layer.

50 inches -, yellowish-red mottled or splotched with gray and
dark-red firm but friable silty clay. Bedrock dolomitic
limestone is at a depth of 25 to 30 feet.

The soil is medium to strongly acid throughout and is permeable to
roots and water. In most places there are a few small chert fragments
throughout the soil mass, and sandstonelike fragments are eommon on
those areas associated with the sandy Fullerton and sandy Clarksville
soils. In some places the surface soil is lighter colored and has a some-
what less fluffy feel in the surface layer.

Fairly well suited to crops and to pasture, the fertility of this soil is
moderately high and the soil is productive of most crops commonly
grown. Its hilly surface makes its workability somewhat difficult and
contributes to making it subject to severe damage by runoff when not
properly managed. Its tilth is not so good as that of the Dewey and
Fullerton silt loams inasmuch as tillage implements will not scour well,
particularly in the areas having a more fluffy or spongy surface soil.
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Practically all this soil is in forest. Corn, small grains, and most
hay crops are suited to it, but row crops should not be grown frequently.
Moderately long rotations consisting chiefly of fall-sown small grains,
hay, and pasture are suitable providing the soil is maintained in a suffi-
ciently productive state to support a good vegetative cover. Lime and
phosphorus are the chief fertilizers needed and are particularly required
if good yields of red clover and alfalfa are to be obtained. Other plant
nutrients, however, must be replenished also under a system of contin-
uous cropping. Owing to the erosion hazard on the slopes, tillage and
planting should be on the contour and strip cropping and terracing may

be advantageous under some conditions. Under a relatively high level
" of management, corn can be expected to yield 30 to 35 bushels, wheat
15 to 20 bushels, and lespedeza 114 to 114 tons of hay an acre.

Water control is an important part of a good system of management,
and adequate fertilization with long rotations that keep a good close-
growing cover on this soil most of the time contribute much to this
accomplishment. Contour tillage should be practiced as much as pos-
sible, and under some circumstances strip cropping and terracing may
be beneficial.

A few areas of Dewey silt loam, hilly phase, are included with this
type because of its limited area and similarity.

Bolton loam, eroded phase.—As a result of erosion this soil differs
from the type in having lost 50 to 75 percent of the surface soil. Over
much of the area the plow layer consists of a mixture of surface and
subsoil materials, and in some places it consists almost wholly of sub-
soil material. Much of the 4- to 6-inch surface layer is reddish-brown
silty clay loam. Below this is brownish-red firm but permeable silty
clay similar to that of the subsoil of the type.

This is the most extensive of the Bolton soile. Most of the areas
range from 5 to 40 acres in size and are intermingled chiefly with Fuller-
ton and other Bolton soils.

The soil is fairly well suited to crops and pasture. It is moderately
productive, but its strong slope makes it difficult to work and to con-
serve properly against losses by runoff. Its tilth is somewhat less
favorable than that of Dewey and Fullerton silt loams, due to the partial
incorporation of heavy subsoil material in the plow layer and to the
failure of the more fluffy or spongy areas to scour well when tilled.

All this soil has been cleared and cultivated. About 30 percent is
used for corn and small grains, 40 percent for hay and pasture, 20 per-
cent is idle or unimproved pasture, and about 10 percent is abandoned
at least temporarily. No very systematic rotation is followed, and fer-
tilizer when used is applied chiefly for row crops, although some is used
for small grains. Some lime and phosphate have been applied for both
crops and pasture and favorable results are common. Under average
conditions corn yields about 20 bushels. wheat 8 to 12 bushels, and
lespedeza 15 to 1 ton an acre. Most pasture consists of a variable
mixture of plants, chief of which are redtop, lespedeza, and broomsedge,
with other less palatable grasses intermixed. The carrying capaecity of
such pasture is moderate.

Good management requires fairly long rotations of fall-sown small
grains, hay, and pasture crops. Red clover, alfalfa, and timothy are
suited to this soil, but the legumes require at least lime and phosphorus
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in order to produce well. Moderate applications of practically all plant
nutrients are necessary if the productivity for all crops is to be main-
tained at a high level. Both the quality and carrying capacity of
pasture may be improved under proper fertilization, which includes
especially lime and phosphorus. Applications of 2 to 3 tons of lime
an acre are generally sufficient if made at intervals of 4 to 6 years.
Small areas of Dewey silty clay loam, eroded hilly phase, are included
with this soil.

Bolton loam, eroded rolling phase.—As a result of erosion this
soil differs from the type in having a less sloping surface that has lost
50 to 75 percent of its surface. The surface is undulating to rolling, the
gradient seldom exceeding 12 percent. Internal drainage is good, and
roots penetrate the soil easily. Most areas are on ridge tops associated
with other Bolton soils.

This soil includes a small acreage that has not been materially eroded
and most of it is still in forest. There are also very small areas that
have been severely eroded and here the plow layer consists almost
wholly of brownish-red or red firm silty clay.

Well suited to crops and pasture, this soil is moderately fertile, is not
difficult to conserve, and is easily worked except that some difficulty is
experienced in getting tillage implements to scour well.

All except a small part of this soil is cleared and is used either for
crops or for pasture. Approximately 40 percent is used for corn, 40 per-
cent for hay and rotation pasture, and most of the rest for small grains.
Although the acreage is relatively small, tobacco is an important crop.
Crops are rotated some, but row erops are not uncommonly grown sev-
eral years in succession. Manure and commercial fertilizer are applied
in fairly heavy applications for tobacco, but other crops receive little
manure and irregular and light applications of other fertilizer. Cover
crops are grown occasionally by some farmers to be turned under, and
lime has been applied to a large part of the acreage. Yields under
average conditions are as follows: Corn, 25 to 30 bushels; wheat, 10
to 15 bushels; and timothy and clover hay, 34 to 114 tons an acre.

Good management includes particularly the use of a 3- or 4-year
rotation in which are legume hay or pasture crops and cover crops and
adequate fertilization, including especially phosphorus and lime. and
adequate protection against the hazards of runoff water especially on
the more sloping parts. Good pasture especially requires lime and
phosphorus and the eradication of weeds and brushy growth.

Bolton loam, steep phase.—This phase differs from the type in hav-
ing a stronger slope (25 to 40 percent), a little greater chert content,
and less depth to bedrock. Most of the small aggregate area is in the
southern part of the county.

Chiefly because of its steep slope, this soil is poorly suited to crops
requiring tillage but is well suited to pasture. Tillage of these areas
involves considerable effort and much risk of damage by erosion.

All this soil is in forest consisting chiefly of oak, hickery, yellow-
poplar, and maple, with some pine intermixed. Good permanent pas-
ture may be maintained where grass and clover is established directly
following the clearing of the land.

A very small quantity of Dewey silt loam, steep phase, is included
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with this soil, and these areas are associated with the Dewey soils.

Bolton loam, eroded steep phase.—As a result of erosion this soil
differs from the type in having a steeper slope and in having lost 50 to
75 percent of its surface soil. The chert content is a little higher, and
the depth to bedrock is shallower and more variable. This phase is
commonly associated with Bolton, Fullerton, and Clarksville soils north
and east of Perrin Hollow School.

Because of its steep slope and limited productivity, this soil is poorly
suited to crops requiring tillage. It is suited to pasture but is subject
to damage by runoff even in this use, if a good vegetative cover is not
maintained.

All this soil has been cleared but about 25 percent has reverted to
forest or is idle. About 15 percent is used for corn, 50 percent for hay
and pasture, and 10 percent for small grains and other crops. Yields
are lower and soil losses by erosion are greater than on the type.
Pasture is generally of fair quality and is much improved by proper
fertilization. Lime and phosphorus are the chief fertilizer elements
needed to improve pasture. Generally some special effort is required
to keep weedy and brushy growth suppressed.

A small quantity of Dewey silty clay loam, eroded steep phase, and a
small quantity of purplish variation developed over material weathered
from the rock of the Tellito formation is included in this soil.

Bolton silty clay loam, severely eroded phase.—This soil differs
from the loam type in having lost practically all of the surface soil and
in places part of the subsoil as a result of erosion. Small gullies are
common though not sufficiently abundant to prohibit tillage. The sur-
face is hilly, the gradient ranging from 12 to 30 percent. The plow layer
is predominantly brownish-red firm but moderately permeable silty
clay. Percolation is retarded and runoff develops quickly during peri-
ods of precipitation.

The small aggregate area of this soil is widely distributed in associa-
tion with Fullerton, Clarksville, and other Bolton soils.

This soil is poorly suited to crops requiring tillage, but under good
management is well suited to pasture. The productivity is low and the
soil is difficult to work and conserve. Because of the slow percolation
of water and the strong slope, runoff is hard to control.

All this soil has been cleared and cropped but about 30 percent has
Jbeen abandoned and is now occupied either by a reestablished forest
cover or a brushy growth of sassafras, persimmon, and broomsedge.
About 25 percent is used for corn, 10 percent for small grain, and the
rest for hay and pasture. Yields of all crops are low, and hay and
pasture are of fair to poor quality. Row crops are grown more fre-
quently than the physical condition of this soil warrants and inadequate
fertilization is the general rule.

When possible this soil should be used for permanent pasture. With
proper fertilization and control of weedy and shrubby growth pasture
should arrest further serious losses of soil material by erosion and after
a few years develop a cover of fair to good quality grazing vegetation.
When the fertility has been sufficiently recovered, bluegrass and white
clover can be expected to comprise a considerable part of the pasture
sod.
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Bolton silty clay loam, severely eroded steep phase.—This phase
has a steeper slope than Bolton loam, and has lost practically all the
surface soil and in places part of the subsoil by erosion. The gradient
ranges from 25 to 45 percent. Small gullies are common but are not
sufficiently large or abundant to prohibit tillage.

It is poorly suited to crops and pasture. Its productivity is low;
it is difficult to work; and when tilled it is practically impossible to
prevent serious loss by runoff.

All this soil has been cleared and cropped, but more than 50 percent
of it is now abandoned to forest or lies idle. The greater part of the
rest is used for pasture or hay. Most of the hay is lespedeza, and the
pasture is chiefly lespedeza and redtop with variable quantities of
broomsedge and brushy growth intermixed. Hay and pasture yields
are low. Most areas probably can be best used for forest, although
with proper fertilization the most favorably located areas, as on some
of the north-facing slopes, may be improved to where they afford good
pasture.

Bruno fine sandy loam.—Occurs on the first bottoms along the
Holston River and consists of sandy alluvium deposited by the river,
the material of which was derived chiefly from sandstone and shale with
some from limestone intermixed. The surface is nearly level to gently
undulating, and internal drainage is good except as interfered with by
flooding. In general, the soil occupies the higher parts of the bottoms.
About half of the aggregate area was inundated by the Cherokee Reser-
voir. The areas now in the county are along the Holston River down-
stream from the reservoir, and a few along the Clinch River above the
upper limit of Norris Reservoir in the northern part. Most areas are
associated with the loamy fine sand and with Huntington silt loam.
The native vegetation was moisture-tolerant deciduous hardwoods.

A profile description is as follows:

0 to l15 inches, light-brown or light yellowish-brown fine sandy
oam.

15 inches -, lighter brown friable material that is generally
finer textured loam or friable sandy clay loam.

In places the subsoil grades into coarser rather than finer textured
material and these areas approach the loamy fine sand type in their
textural nature. Bedrock lies at a considerable depth.

This soil is slightly acid, its content of the chief plant nutrients is
moderate, and the quantity of organic matter is rather low. It is easily
permeable to roots and moisture, and its ability to hold moisture avail-
able to plants is fairly good. The most sandy areas are droughty. The
water table is at a depth of 8 to 10 feet in most aregs. All areas are
subject to overflow, but the frequency and extent of overflow have been
reduced by the establishment of the Cherokee Reservoir.

This type is good to very good cropland and good pasture land. Ifs
productivity is good, it responds well to fertilization, and it is easily
worked and conserved. It is particularly well suited to corn and the
many truck crops that require an open, easily cultivated seedbed.

Practically all this soil has been cleared and is now used for crops or
pasture. About 60 percent is used for corn, about 25 percent for hay
and pasture, and most of the rest for small grains and truck crops.
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Short rotations and, on some fields, long sequences of corn year after
year are used. Some mixed fertilizer is used on corn and small grains,
but only a small quantity of barnyard manure is used, and very few
green-manure crops are grown. Under average conditions, corn yields
about 32 bushels, lespedeza about 1.1 tons, and wheat about 15 bushels
an acre.

Increased fertilization, orggnic matter, and somewhat longer rota-
tions can be expected to increase yield appreciably. Inasmuch as
this soil is more sandy and less acid than most of the upland soils, the
lime requirement is less. Nitrogen, phosphorus, and potassium are all
needed in order to maintain a high productivity under a system of mod-
erately intensive use. Red clover, alfalfa, white clover, and other
legumes produce well where the fertility is brought to a moderately
high level. Good pasture can be established, although the carrying
capacity and quality hardly equal that of well-managed pastures on
soils as Lindside silt loam and Hayter loam. Under a high level of
management, corn yields about 45 bushels, barley about 28, and red
clover about 2 tons an acre.

Bruno loamy fine sand.—The most sandy soil of the first bottoms
along the Holston River, derived from sandstone with some material
from limestone and shale intermixed. The surface is undulating or
gently billowy with a strongly sloping escarpment adjacent to the river
channel. Internal drainage is very rapid or, from the standpoint of
agricultural needs, excessive.

Probably half the area was covered by the impounded water of the
Cherokee Reservoir. Practically all the acreage now in the county is
along the Holston River below Cherckee Dam. Almost all the areas
either lie as natural levee strips adjacent to the river channel or on low
islands. Where they oceur as natural levees, they are a little higher
than the other adjoining soils of the first bottoms. All areas are sub-
ject to overflow but the frequency and extent have been reduced since
the establishment of Cherokee Reservoir.

A profile description is as follows:

0 to 20 inches, light-brown or light yellowish-brown loamy fine
sand.

20 inches -, lighter colored fine sind. Bedrock is at a consid-
erable depth.

This soil is moderately acid and low in plant nutrient and organic
matter. It is open or very permeable and infiltration is very rapid,
very little, if any, runoff developing during rains. Its eapacity for
holding moisture available to plants is small, and consequently it is a
droughty soil for shallow-rooted crops. On those areas where the
water table is not at too great a depth, the deep-rooted crops are much
less subject to drought.

This is a fair soil for crops and a poor soil for pasture. Its moisture
relations are relatively unfavorable for many crops and pasture plants
and it is difficult to develop and maintain a high productivity. Deep-
rooted plants, as corn, sorghum, sericea lespedeza, and melons are prob-
ably among the better suited crops.

A large part of the soil is used for crops and pasture. About 50
percent is used for corn and truck crops, about 25 percent for hay and
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pasture, and the rest for small grains. Yields of all crops are ordinarily
low. Light applications of fertilizer are used for corn and wheat, and
a small quantity of manure is applied to some areas. Where heavy
fertilization is practiced and showers persist during the growing period
or irrigation is practiced, good yields can be expected. The more
favorable areas are well suited to certain truck crops, as melons, where
ample plant nutrients and moisture are supplied. In general pastures
are not of good quality, and the grazing period is generally short because
of the unfavorable moisture conditions.

Clarksville cherty silt loam.—Most of the areas are on rounded
ridge crests associated with Fullerton and other soils of the Clarksville
series. The soil is developed over cherty dolomitic limestone. Prac-
tically all the areas are in the vicinity of Hinds and Copper Ridges.
This is the least extensive of the Clarksville soils.

The surface is undulating to rolling, and internal drainage is good.
Although some drainage is by way of surface drainways to permanent
streams, a notable part is to sinkholes most of which have adequate
underground outlets. The native vegetation was principally deciduous
hardwoods, as oak, hickory, sourwood, and yellow-poplar.

More than half of the acreage has lost 50 to 75 percent of its surface
soil as a result of erosion. The remaining acreage is virtually uneroded.

The following description is of that part not materially eroded:

0 to 14 inches, light-gray friable cherty silt loam.

14 to 32 inches, yellow firm friable cherty silty clay loam.

32 inches -}, reddish-yellow or yellow splotched with red, gray,
and brown firm but friable cherty silty clay loam. Bedrock

cherty dolomitic limestone is at 20 to 40 feet below the
subsoil.

Chert fragments from less than an inch to 6 inches in diameter are
throughout the soil mass, and in places they are so abundant as to
practically prohibit tillage operations. The organic-matter content
is very low, and the reaction throughout the entire soil is medium to
strongly acid. The water-holding capacity is fair to good, and the
soil mass is permeable to plant roots and moisture.

The areas that have been materially eroded have a 4- to 6-inch sur-
face layer of grayish-yellow cherty silt loam below which is yellow
cherty silty clay loam subsoil. There are a few spots where yellow
subsoil material is exposed. In general, chert is much more abundant
on the surface of the eroded areas.

This soil is fair as cropland and pasture. Its low natural fertility
causes very low crop yields and pasture of poor quality unless com-
paratively heavy fertilization is practiced. If properly managed, it is
well suited to corn, tobacco, potatoes, sweetpotatoes, oats, rye, redtop,
lespedeza, and soybeans. With ample fertilization, including manure
and lime, red clover yields are satisfactory. Peaches, grapes, and rasp-
berries can be expected to yield well if given proper care and adequate
fertilization.

About 25 percent of the soil is under forest, about 20 percent is used
for row crops, principally corn, 25 percent for hay and pasture, 20 per-
cent for small grain, and 10 percent is idle. Tobacco is the chief cash
crop. Under present management the average acre yields are about

644386484
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15 bushels of corn, 8 bushels of wheat, 700 pounds of tobacco, and 1/2
to 3/4 ton of hay. Most of the pastures are of poor quality and consist
chiefly of broomsedge except where they are well managed. Lespedeza
is the main hay crop. Korean lespedeza following row crops that had
been treated with light applications of mixed fertilizer yielded 0.9 ton
of hay. On a field of this type in an adjoining county, tobacco treated
with moderate application of manure and 650 pounds of mixed fertilizer
yielded 1,200 pounds an acre, and potatoes with a fairly heavy appli-
cation of manure yielded 80 bushels.

The management differs somewhat from place to place. The most
common rotation used is: Corn, 1 year; small grain, 1 year; and les-
pedeza or lespedeza and grass, 1 or 2 years. Some fertilizer is generally
some evidence that immediate response to fertilization is greater than
vears of cropping, it is a common practice to allow this soil to be idle
for 2 to 5 years. Mechanical means for water control, as terracing
are not generally practiced.

The response of this soil to good management is notable. There is
used for these crops but the kind and quantity differ. After several
that for the Dewey soils but that the beneficial effects are not so lasting.
This indicates that in a good management procedure, applications of
amendments should be lighter but more frequent than on soils as those
of the Dewey series. As the Clarksville soils are low in lime and phos-
phorus, the frequent replenishment of these constituents should be one
of the major parts of a good system of management; in fact, if legumes
as red clover and alfalfa are to be grown, it is essential that both be
applied. One field of Kansas common alfalfa on an area outside the
county that had lain idle for 2 years and then fertilized with 250 pounds
of 43-percent triple superphosphate, 214 tons of lime, and a moderate
application of manure yielded 2.5 tons of hay an acre the first year.
The second year the equivalent of 150 pounds of triple superphosphate
was applied and the yield during a dry season from four cuttings was 2
tons. Organic matter is also essential to the maintenance of a relatively
high productivity, and for this purpose the turning under of legume or
small-grain cover crops is beneficial where manure is not available.
Pastures of good quality are more difficult to maintain than on the more
fertile soils. Both lime and phosphorus are required if the more palat-
able pasture mixtures are to be maintained.

Clarksville cherty silt loam, hilly phase.—One of the less extensive
of the Clarksville soils. Areas of it are associated with other phases
of the type and all are associated with areas of theé Fullerton, Clarks-
ville, and Bolton soils. The hilly surface, chertiness, and low fertility
are largely responsible for its poor suitability for crops and only fair
suitability for pasture. If it is to be tilled, rotations consisting chiefly
or wholly of close-growing crops should be used.

The 8- to 10-inch surface layer is gray cherty silt loam below which
is yellow cherty #ilty clay loam subsoil. This phase differs from the
tyne in having a more hilly surface (12 to 30 percent) and in not having
lost an appreciable part of the surface soil by erosion. The depth to
bedrock is more variable and in general a little less than that of the
type, and chert is somewhat more abundant.

Forest, consisting of oak, hickory, sourwood, and vellow-poplar with
some pine, covers all this soil. Cleared areas will afford fair pasture,
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but good quality grazing will require substantial applications of lime
and phosphorus. If conditions make it necessary to use this soil for
crops, a rotation should be used that will keep the soil covered by a
sod or close-growing crop as much of the time as possible. A good
rotation consists of fall-sown small grains and lespedeza with very
infrequent row crops. Good yields will require moderate but frequent
applications of fertilizer and lime.

Included with this soil are small areas of Fullerton cherty silt loam,
hilly phase, too small to be represented separately on the map.

Clarksville cherty silt loam, eroded hilly phase.—One of the less
extensive of the Clarksville soils, this soil is associated chiefly with
other Clarksville soils in the Hinds Ridge and Copper Ridge sections.

The 4- to 6-inch surface layer is grayish-yellow cherty silt loam with
a few spots in which the subsoil is exposed. Below this layer is the
yellow firm but friable cherty silty clay loam subsoil. This goil differs
from the eroded areas of the type chiefly in having a hilly rather than
rolling surface (12 to 30 percent). Its hilly surface, chertiness, and
low fertility are largely responsible for its poor suitability for crops
and fair suitability for pasture. Areas to be tilled are suited to rota-
tions consisting of close-growing crops and pasture.

All this soil has been cleared and cropped but about a fourth of it
has been abandoned to forest or unimproved pasture. About 20 percent
of it is used for corn, 40 percent for hay and improved pasture, and
15 percent for small grains, chiefly oats and rye, and other crops.
Average yields are low. Due to the difficulty of controlling runoff,
close-growing crops should be grown and the surface kept under a grow-
ing vegetation as much of the time as possible. For this purpose, fall-
sown small grains, lespedeza, redtop, and other biennial and perennial
legume and grass hay and pasture crops are well suited. Where con-
ditions permit, this soil is best used as permanent pasture. The quality
of pasture vegetation will improve greatly where ample applications of
lime and phosphorus are made.

Included with this soil are a few areas of Fullerton cherty silt loam,
eroded hilly phase, too small to show separately on the map.

Clarksville cherty silt loam, steep phase.—This phase differs from
the type chiefly in having a steeply sloping surface and a more variable
thickness of the soil layers and depth to bedrock. The surface is steep,
the gradient ranging from 30 to more than 50 percent. The soil is
developed over cherty dolomitic limestone and has good internal drain-
age. Surface drainage is chiefly through drainways and creeks, al-
though a small quantity is to sinkholes that generally have adequate
underground outlets. The native vegetation was chiefly oak, hickory,
sourwood, and yellow-poplar.

This is one of the more extensive Clarksville soils. Most of it is
associated with the Fullerton, Clarksville, and Bolton soils, principally
in the northwestern part of the county.

A profile description is as follows:

0 to 12 inches, light-gray friable cherty silt loam.

12 to 20 inches, yellow firm but friable cherty silty clay loam.

20 inches -, reddish-yellow or yellow splotched with red, gray,
and brown firm but friable cherty silty clay loam.
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A great part of this soil is much more cherty than that of the type,
and the depth to bedrock is more variable and in general shallower.
The entire profile is medium to strongly acid.

Because of its steep slope and low fertility, this soil is poorly suited
to crops and only fairly to poorly suited to pasture. Its best use is for
forest, which econsists of oak, hickory, sourwood, and yellow-poplar,
with some yellow pine. When cleared, areas afford some pasture but
the carrying capacity is low unless substantial quantities of phosphorus
and lime are applied.

A few areas of Clarksville cherty fine sandy loam, steep phase, are
included with this soil.

Clarksville cherty silt loam, eroded steep phase.—This soil differs
from the type in having a steep slope and in having lost 50 to 75 percent
. of the surface layer by erosion. The layers and depth to bedrock are
more variable and the chert content is greater. Included with this soil
is a small severely eroded acreage from which all the surface soil and
in places part of the subsoil have been lost as a result of erosion. The
areas of this soil are not large and are thinly distributed throughout
areas of Fullerton, Clarksville, and Bolton soils.

The soil is very poorly suited to crops and only fairly to poorly suited
to pasture. All this soil has been cleared and tilled, but a great part
is now used either as unimproved pasture or has been allowed to revert
to a brushy or forest growth. Only a very small part is cropped.
Unimproved pasture is of poor or fair quality and the carrying capacity
is low. Good pasture requires at least substantial applications of lime
and phosphorus and the suppression of weedy and brushy growth.
Stands of bluegrass and white clover are not easily maintained, but
lespedeza and redtop are relatively well suited to it. TIts best use is for
forest.

~ Clarksville fine sandy loam, eroded phase.—This soil differs from
the cherty silt loam in having a notable quantity of sand throughout
its profile. It is developed from arenaceous or sandy dolomitic lime-
stone of the Knox dolomite formation. The surface is undulating to
rolling, and most of the areas are on rounded ridge tops. Internal
drainage is good. The native vegetation was mostly deciduous hard-
woods, chiefly oak, hickory, sourwood, and yellow-poplar.

Almost all the aggregate area is in the area south of Richland Knobs.
This soil is medium to strongly acid throughout its entire depth.

A profile description is as follows:

0 to 6 inches, light-gray fine sandy loam.

6 to 30 inches, yellow (in places reddish-yellow when moist)
moderately firm but friable fine sandy clay loam containing
some chert.

30 inches 4, reddish-yellow or yellowish-red splotched with
red and gray firm but crumbly fine sandy clay containing
some chert. Sandy dolomitic limestone bedrock is at a
depth of 20 to 40 feet.

The thickness of the surface layer varies greatly. The very limited
acreage that has never been tilled has a surface layer 10 to 14 inches
thick, and in these areas the surface ineh or two is dark gray, due to the
relatively high content of organic matter. On the other hand there
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are patches where nearly all or all of the surface soil has been lost by
erosion and the heavier yellow subsoil is exposed. A few small areas
have some chert, but these are too small to have been delineated as
areas of the cherty phase. The organic matter of the upper 2 inches
of the virgin areas is not very permanent and consequently disappears
within & short time after cultivation. The permeability of this soil
is good and the moisture-holding capacity is moderate. Its natural
fertility is very low.

This soil is fair as cropland. It is easily worked and the control of
runoff is not difficult; but its natural fertility is low and at least under
average management, rather difficult to maintain at a high level of
production. It is only fair pasture land, the quality of the vegetation
being rather poor unless heavy applications of fertilizer are made. It
is physically suited to row crops, as corn, and sorghums for forage,
certain small grains, and lespedeza and redtop. It is suited to more
exacting crops only if substantial applications of fertilizer are made
regularly.

Practically all this soil is cleared and most of it is cropped or used
for pasture.  About 25 percent is used for corn, 30 percent for hay and
temporary pasture, 25 percent for small grains, chiefly wheat, a small
part for tobacco and truck crops, and about 15 percent is idle. Crops
are not systematically rotated, although some farmers follow a rotation
consisting of 1 year of corn or tobacco followed by small grain and
lespedeza the second year. Lespedeza may follow for 2 or 3 years after
the small grains. Some commercial fertilizer is used for corn and
small grain, and substantial applications with some manure are used for
tobacco. It is also a common practice to crop this soil for several years
in succession after which it is allowed to lie idle for several years
before cropping is resumed. Pasture is seldom fertilized or otherwise
given special care. The vegetation consists predominantly of brooms-
edge and a variable quantity of brush and weeds. Under average man-
agement, corn yields about 15 bushels an acre, wheat 8 to 10 bushels,
tobacco 700 pounds, and lespedeza and redtop hay 1/2 to 1 ton.

The productivity of this soil can be greatly improved although its
maintenance at a high level is more difficult than that of the more
fertile soils, as Emory silt loam. Moderately long rotations including
legume cover crops to be turned under as green manure are well suited
to this soil, and substantial applications of lime and phosphorus are
also required if good yields are to be obtained. Under average condi-
tions lespedeza and redtop are the best suited hay crops; more exacting
crops, as red clover and timothy, can be grown when the fertility has
been raised to a relatively high state. Pastures can be expected to
improve greatly when lime and phosphorus are added and the weeds and
brush eradicated. Lespedeza, redtop, and orchard grass are among
the more substantial pasture plants that improve the grazing when
proper fertilization is practiced.

Clarksville fine sandy loam, eroded hilly phase.—This phase
differs from the eroded phase in having a stronger slope (12 to 30 per-
cent). The surface and subsoil layers are more variable in thickness
and in general are thinner than those of the less steep type. All this
soil is well drained. Most of it is widely distributed over the area
south of Richland Knobs.
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This soil is poor cropland and fair pasture land. Its low natural
fertility and strong slope make it difficult to maintain the soil in a highly
productive state. Unless heavily fertilized, the less exaeting meadow
and pasture crops, as lespedeza and redtop, are best suited to it.

About 90 percent of this soil is cleared. Of this about 20 percent
is used for corn, 20 percent for small grains, principally wheat, 30
percent for hay and temporary pasture, 10 percent for other crops, and
about 10 percent lies idle. The idle land is occupied by a brushy
growth, chiefly sassafras, persimmon, and briers, but some of it affords
a limited quantity of grazing. Some fertilizer is commonly used for
row crops and wheat, but very little manure is available and cover
crops to be turned under are not commonly grown. Crop yields and
the carrying capacity of pasture is low under average management.
Crops and pasture respond well, however, to good management, although
high yields are difficult to maintain. Long rotations consisting chiefly
of close-growing small grains, hay, and pasture should be used where
conditions require that the soil be cropped. Tillage operations should
be on the contour and kept at a minimum. Where conditions make it
feasible, permanent pasture is considered one of the best uses for this soil.
Lespedeza and redtop respond well to substantial applications of lime
and phosphorus.

Clarksville cherty fine sandy loam, eroded phase.—This soil has
sufficient chert throughout the surface layer to interfere materially with
cultivation. It is developed from arenaceous or sandy dolomitic lime-
stone of the Knox dolomite formation. The surface is undulating to
rolling and most of the areas are on rounded ridge tops. The native
vegetation was mostly deciduous hardwoods, chiefly oak, hickory, sour-
wood, and yellow-poplar.

The separate areas of this soil are small and closely associated with
other sandy Clarksville types and phases south of Richland Knobs.

A profile description of the type, similar to this phase except for
the thickness of the surface layer, is as follows:

0 to 6 inches, light-gray cherty fine sandy loam or loam.

6 to 30 inches, yellow (in places reddish-yellow when moist) mod-
erately firm but friable cherty fine sandy clay loam.

30 inches -+, reddish-yellow or yellowish-red splotched with red and
gray firm but crumbly fine sandy clay containing some chert.
Some dolomitic limestone bedrock is at a depth of 20 to 40 feet.

The thickness of the surface laver varies greatly. The small part
that has never been cultivated has a surface layer 10 to 14 inches thick,
and in these areas the surface inch or two is darker gray because of the
relatively high content of organic matter. In a few small areas or
patches where nearly all or all of the surface soil has been lost by
erosion the heavier yellow subsoil is exposed. The organic matter of
the upper 2 inches of the virgin areas is not very permanent and dis-
appears within a short time following cultivation. The permeability
and internal drainage are good and the moisture-holding capacity is
moderate. The soil is low in natural fertility, and is medium to
strongly acid.

This soil is fair cropland. It is easily worked and runoff is not
difficult to control, but it is difficult to maintain in & moderately high
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productive state, and exacting crops require special fertilization. Corn,
sorghums for forage, certain small grains, and lespedeza and redtop
are among the better suited crops. This soil affords only fair pasture.
The grazing value is not high except where heavy applications of fer-
tilizer are made.

Most of the land is cleared and used either for crops or pasture.
About 20 percent is in forest, 15 percent is idle, 20 percent is used for
corn, 20 percent for hay and temporary pasture, and 20 percent for
small grains, principally wheat. Crops are not systematically rotated,
although some farmers follow a rotation consisting of 1 year of corn
followed by small grains and lespedeza the second year. Lespedeza
may follow for 2 or 3 years after the small grain. Some commercial
fertilizer is used for corn and small grain. It is also a common practice
to crop this soil for several years in succession, after which it is allowed
to lie idle for several years before cropping is resumed. Pastures are
seldom fertilized or otherwise given special care, consequently they are
of poor quality and low carrying capacity. The vegetation consists
predominantly of broomsedge and some brush and weeds. Under
average management, corn yields about 13 bushels, wheat 6 to 8 bushels,
and lespedeza and redtop hay 1/3 to 8/4 ton an acre.

The productivity can be greatly improved although its maintenance
at a high level is more difficult than that of the more fertile soils, as
Emory silt loam. Moderately long rotations including legume cover
crops to be turned under are well suited to this scil, and substantial
applications of lime and phosphorus are required also if good yields
are to be obtained. Under average conditions, lespedeza and redtop
are the best suited hay crops, yet more exacting crops, as red clover and
timothy, can be grown when the fertility has been increased. Pastures
improve where lime and phosphorus have been applied and weeds and
brushy growth eradicated. Lespedeza, redtop, and orchard grass are
among the more substantial pasture plants that can be relied upon to
improve the grazing when proper fertilization is practiced.

Clarksville cherty fine sandy loam, hilly phase.—This phase differs
from the eroded phase in having a stronger slope and in not being eroded
to an appreciable degree. Most of it is practically uneroded. The
surface is hilly, the slope ranging from 12 to 25 percent. The areas
are larger than those of the Clarksville soils having a smoother surface,
and they commonly include ridge tops of less gradient than 12 percent
that are too narrow to map as smoother phases.

This is the most extensive of the Clarksville soils and the separate
areas commonly range from 50 to 250 acres. It is widely distributed
south of Richland Knobs.

Because of its strong slope, chertiness, and low fertility, this soil is
not well suited to crops requiring tillage. Its suitability for pasture
is fair. Grazing vegetation under average conditions is less desirable
than on more fertile soils. Many of the forested areas are probably
best retained as forest.

Practically all this phase is forested with oak, hickory, yellow-poplar,
and sourwood, with some pine. All the forest has been cut-over. Areas
to be cropped will require careful management if they are to be built
up to and maintained in a productive state. Long rotations consisting
chiefly of small grains, hay, and pasture crops and consistent fertiliza-
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tion are necessary to accomplish this, Organic matter and all of the
important nuirient elements—nitrogen, phosphorus, potassium, and
lime—in substantial quantities are necessary if good yields are to be
obtained. Contour tillage and possibly strip cropping should be prac-
ticed in order to control runoff. This soil is suited to permanent pas-
ture, consisting of lespedeza, redtop, and orchard grass. More exacting
pasture plants, as white clover and bluegrass, can be grown with some
success if their lime and phosphorus requirements are fulfilled. With
proper management, oats yield about 18 bushels, wheat about 10
bushels, and lespedeza hay about 3/4 ton an acre.

Clarksville cherty fine sandy loam, eroded hilly phase.—Differs
from the eroded phase in having a hilly rather than rolling surface and
consists of areas that have been cleared and eroded to the extent
that subsoil material is within plow depth over half or more of the area.
The depth to subsoil material varies greatly because of the wide
difference in the rate at which material was lost by erosion.

This is one of the more extensive of the Clarksville soils. The areas
are relatively large and are widely distributed throughout the county
south of Richland Knobs.

Because of its stronger slope, chertiness, and low fertility, this soil
is not well suited to erops requiring tillage. Its suitability for pasture
is poor to fair. Grazing vegetation under average conditions is less
desirable than on the more fertile soils, and on the more eroded parts
it is of very low value.

At one time all this soil has been cleared and cropped. About 20
percent has been reforested by pine; about 10 percent lies practicallv
idle and is covered by an intermittent growth of sassafras, briers, and
broomsedge. About 35 percent is used for pasture and hay, about 20
. percent for corn, and about 15 percent for small grains. Yields of all
crops under average management are low and pasture is of poor quality.

Areas required for crops should be used in a long rotation consisting
chiefly of close-growing crops, as small grains, lespedeza, redtop, and
orchard grass in order to keep the soil protected from erosion as much
of the time as possible. Cover crops should be grown when the ground
is not to be occupied by hay or fall-sown small grains in winter.
Contour tillage should be practiced and strip eropping may be advan-
tageous when the lay of the land is suitable. Lespedeza and redtop are
among the more suitable pasture plants although where the fertility
is raised to a high level, bluegrass and white clover can be grown with
some success. Under a high level of management, including adequate
fertilization, fair to moderate yields of the common field crops are
obtained. Under these conditions, wheat yields about 8 bushels and
lespedeza 3/4 to 1 ton of hay an acre. Substantial applications of
phosphorus and lime are necessary if good grazing is to be obtained
from pasture.

Included with this soil are associated areas of Fullerton cherty fine
sandy loam, eroded hilly phase, too small to delineate on the map.

Clarksville cherty clay loam, severely eroded hilly phase.—This
soil is developed from material derived from cherty dolomitie limestone,
and the depth to bedrock ranges from 20 to 40 feet. Practically all
the surface soil has been lost by erosion and in places a notable part of
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the subsoil. In places there are patches that have a thin layer of the
gray cherty fine sandy loam original surface layer. Gullies are not
uncommon but most of them can be crossed though not obliterated by
common tillage implements. The aggregate area is less than that of
several of the other Clarksville soils, and the separate areas are rela-
tively small and widely distributed in association with other Clarks-
ville, and with Fullerton and Bolton soils.
A profile description is as follows:

0 to 24 inches, yellow moderately firm but friable cherty fine sandy
clay loam. In places this may have a reddish cast, especially
in the lower part.

24 inches -+, reddish-yellow or yellowish-red splotched with red
and gray firm but crumbly fine sandy clay containing an
abundance of chert, much of which is sandy.

This severely eroded soil is low in plant nutrients, its water-holding
capacity is low, and its permeability is only fair. Much of the moisture
that falls on it is lost as runoff. The soil is medium to strongly acid
throughout its entire depth.

This soil is poorly suited to either crops or pasture. Because of its
low fertility and poor moisture relations it is unproductive, and it is diffi-
cult to work because of the poor tilth of the exposed subsoil and its
high content of chert. Cultivated areas are difficult to protect from
erosion because of the strong slope and the difficulty of maintaining a
protective vegetative cover. Most areas are best suited to forest.

All this soil has been cultivated at sometime but approximately 60
percent is either reforested with pine, lies idle, or is used as unimproved
pasture. The idle land and unimproved pasture have an intermittent
cover of sassafras, persimmon, and briers and the chief grazing vegeta-
tion is broomsedge. The grazing capacity is low on these areas.
Lespedeza, wheat, and corn are the chief crops grown on the remaining
part. Yields of all crops are low.

Under average conditions the soil is best used for forest. If it is to
be improved for either pasture or crops, considerable effort must be
made to improve its water-holding capacity and fertility. Much
organic matter needs to be added and substantial applications of
fertilizer and lime made. Long rotations consisting chiefly of close-
%rowing crops should be used and all cultivation should be on the con-
our.

In places there are areas that have a thin surface layer of gray
cherty fine sandv loam. Included also are areas of the severely eroded
hilly phases of Clarksville cherty silty clay loam and Clarksville sandy
clay loam. These have been included chiefly because of their similarity
from the standpoint of characteristics and suitability for use and
limited area.

Colbert silt loam.—This yellow plastic soil of the upland is shallow
to bedrock limestone. The parent rock is clayey (argillaceous) lime-
stone of the Chickamauga formation. The small aggregate area occu-
pies smooth to undulating valley positions. In general surface drainage
is adequate, but internal drainage is notably retarded. The native
vegetation was predominantly deciduous hardwoods associated with
some cedar. Practically all the type is in Clinch Valley.
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A profile description is ag follows:

0 to 6 inches, brownish-gray or yellowish-gray silt loam.

6 to 24 inches, yellow mottled with gray and a little red and brown
plastic silty clay. In places, this layer rests on bedrock.

24 to 36 inches, mottled gray, yellow, and olive-yellow plastic clay.
Clayey limestone bedrock is at a depth of 20 to 40 inches.

Although the underlying rock is caleareous, the reaction is acid
throughout the entire profile. About half of the soil has lost 50 to 75
percent of its surface soil by erosion and much subsoil material is mixed
with the surface material. Limestone fragments, 2 to 15 inches in
diameter, are common in many areas and they are generally abundant
in the lower layer. A few bedrock outcrops are present.

This soil is fairly well suited to crops requiring tillage and to pasture.
Its productivity is only fair, due to its moderately low fertility and
rather unfavorable moisture relations. The plastic clay subsoil and
the shallow depth to bedrock limit its capacity for holding moisture
available to plants. Except where subsoil material is included in the
surface layer, the workability of the soil is satisfactory. Here the
soil is notably cloddy when dry, plastic when wet, and is suitable for
working only within a narrow range of moisture conditions. Due to
its slow permeability runoff develops quickly during periods of precipi-
tation and causes erosion even on the gentle slopes. Bluegrass and
white clover are suited to this soil for pasture plants, but their growth
is limited by the droughty nature of the eroded parts.

Practically all this soil has been cleared and cultivated and at the
present time about 35 percent is used for corn. Hay and pasture
occupy most of the remaining part, although some small grain is raised.
Some fertilizer and lime are used but applications are commonly light.
Crop yields under average conditions are not high. Corn yields 16
to 22 bushels and lespedeza hay about 8/4 ton an acre. Good manage-
ment requires the application of at least moderate quantities of phos-
phorus and lime and the use of barnyard manure or green-manure
crops to increase the nitrogen supply and improve the tilth. Some
care must be taken to avoid soil losses by runoff water. Most tracts
under good management are suitable for a 3- or 4-year rotation, and
under such conditions, corn, wheat, oats, barley, red clover, timothy,
and on the more favorable sites, alfalfa, are suited. Good pasture of
bluegrass and white clover can be expected where phosphorus and lime
are applied in substantial quantities and weeds and brush are eradi-
cated. The carrying capacity is limited, however, by the droughty
nature of the soil. Under good management corn yields about 30
bushels, red clover and timothy about 134 tons, and wheat about 16
bushels an acre.

Colbert silty clay loam, eroded rolling phase.—This phase differs
from the silt loam in having a more sloping surface and in having lost
more material as a result of erosion. The slope ranges from 5 to 12
percent, and most of the land has been eroded sufficiently to cause sub-
soil material to be a part of the surface layer. Between 50 and 75
percent of the surface soil has been lost in most places, and practically
all of it and a part of the subsoil have been eroded from a few areas.
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The aggregate area of this soil is not extensive. Practically all of it is
in the Clinch Valley.

This phase is not well suited to crops and is not very productive of
pasture. Its natural productivity is fair and its workability and con-
servability are poor to fair. Because of poor moisture relations, plants
suffer severely at times of drought. The less eroded and less sloping
parts may be suitable for long rotations, but most of the acreage is
probably best used for pasture.

Nearly all this soil has been cleared and cultivated but nearly 70
percent of it is now either idle or has reverted to forest. Cedar and
pine are among the more common trees on the reforested areas. Corn
and hay, chiefly lespedeza, are the principal crops. Under average
management, yields are low and under good management they cannot
be expected to be high. The smoother and less eroded parts that are
at all suited to crops should be operated under a long rotation consisting
chiefly of close-growing small grains, hay, and pasture crops, and
tillage operations should be on the contour. Most of the acreage can
best be used as pasture. If properly fertilized and limed, fair to good
stands of bluegrass, lespedeza, and white clover may be maintained
on much of it although growth is readily suppressed during periods of
drought. The shallower and most eroded parts respond slowly to good
management.

Cumberland silt loam.—A somewhat reddish fertile soil on the
stream terraces, consisting of material derived from limestone inter-
mixed with smaller quantities from shale and sandstone. The surface
is smooth to undulating and both surface and internal drainage are
good. The native vegetation consisted of oak, hickory, chestnut, yellow-
poplar, maple, and other deciduous hardwoods, most of which have been
either entirely removed or cut-over. The aggregate area of this soil is
small. Most of it is along the Holston River. The separate areas are
small and widely scattered. Part of this type was inundated by the
Cherokee Reservoir.

A profile description of this type that has not been materially eroded
is as follows:

0 to 14 inches, dark-brown mellow silt loam relatively high in
organic matter.

14 to 50 inches, dark-red dense but permeable silty clay.

50 inches -, yellowish-red splotched with yellow and gray mod-
erately tough but crumbly silty clay.

Small dark-brown to nearly black soft concretions are common to
the subsoil and substratum. -The terrace deposit is variable in thick-
ness but it is usually greater than 3 feet and in a few places is as much
as 15 feet. It is generally underlain by limestone or shale containing
some limy material. The entire profile is medium to strongly acid,
although the underlying bedrock is generally calcareous.

In places where the surface layer is less than 6 inches thick some
subsoil material has been mixed with it by tillage. In a few places
the subsoil is dark red or maroon, resembling that of the Decatur soils.
The fertility is high and permeability to both roots and water is
moderately good, although runoff due to impaired percolation is greater
than on some soils.
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This type is well suited to both crops and pasture. It is one of the
most fertile soils of the county and its smooth surface, good internal
drainage, and friable nature of the surface layer make it easy to work
and conserve. Properly managed it is capable of Being used in a rela-
tively short rotation and is suited to a wide variety of crops.

Most of the soil has been cleared and is now used for erops and pas-
ture. About 50 percent is used for corn, about 15 percent for tobacco,
about 15 percent for small grains, and most of the rest for hay and
pasture. Rotations of 2 to 4 years are commonly followed, and some
fertilization is practiced. Tobacco is always heavily fertilized and
much of it receives manure. Areas to be used for alfalfa are always
limed and much of it fertilized with either manure or phosphate ferti-
lizer. A common rotation consists of 1 year to corn or tobacco, 1 year
to small grains, and 1 year to lespedeza or some other hay crop. If the
hay erop is seeded with the small grain, one cufting is made in the fall
after the grain has been harvested. Under average management, corn
yields about 36 bushels, wheat about 18, and alfalfa about 314 tons an
acre. Yields of these crops are somewhat better under a high level of
management. Although this soil is naturally fertile, good response to
moderately heavy applications of phosphorus, lime. and manure can
be expected. If this soil is to be maintained in a highly productive
state, some attention must be given to the control of runoff on the more
sloping areas. Close-growing grain, hay, and winter cover crops, and
on the more sloping parts, contour tillage, will do much toward mini-
mizing the hazards of runoff water.

Cumberland silty elay loam, eroded sloning phase.—Differs
from the silt loam in having a stronger slope and in being more eroded,
and occurs on stream terraces consisting of material predominantly from
limestone intermixed with that from shale and sandstone. The surface
is smooth to undulating and internal drainage is medium, though slightly
impaired. The soil occurs along the Holston River. The separate
areas are small and widely scattered over this part of the county. Part
of this phase was inundated by the Cherokee Reservoir. The native
vegetation was oak, hickory, chestnut, yellow-poplar, maple, and other
deciduous hardwoods.

A profile description is as follows:

0 to 5 inches, reddish-brown moderately friable silty clay loam.

5 to 40 inches, dark-red dense but permeable silty clay.

40 inches -+, yellowish-red splotched with yellow and gray, mod-
erately tough but crumbly silty clay.

From 50 to 75 percent of the original surface soil has been lost by
erosion, and in places practically all of it and part of the subsoil has
been lost. In these places the plow layer consists of red dense though
crumbly silty clay.

Dark-brown to nearly black soft concretions are eommon to the sub-
soil and substratum. The terrace deposit in which this soil developed
is variable in thickness, but it is generally greater than 2 feet and ranges
up to 10 or 12. 1t is generally underlain by limestone or shale contain-
ing limy material. The entire profile is medium to strongly acid, al-
though the underlying bedrock is generally calcareous.

The phase is suited to both crops and pasture. Its stronger slope
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and more eroded condition make it more difficult to work and conserve
than the silt loam, and its productivity is somewhat lower. The most
severely eroded slopes should be used for permanent pasture.

Most of this soil has been cleared and practically all of it is being
used either for crops or pasture. Corn and tobacco occupy about 35
percent of the acreage, hay and pasture about 45 percent, and most of
the rest is used for small grains. Crops are rotated on most areas and
irregular fertilization is practiced. Yields in general are lower than
on the silt loams. Under average management, corn yields about 32
bushels; wheat about 16; tobacco about 1,100 pounds, and alfalfa about
214 tons an acre. Areas prepared for alfalfa receive an application of 2
or 3 tons of lime and may receive some manure or phosphorus fertilizer.

Somewhat longer rotations should be used than on the silt loam in
order to avoid serious losses by erosion. More effort should be made
to keep a close-growing vegetative cover on the soil and for this pur-
pose winter cover crops, hay, and pasture should occupy the soil most of
the time. The most sloping severely eroded areas should be used for
permanent pasture until their fertility has been increased to where they
can produce more luxuriant stands. Some of the more severely eroded
places are now unproductive and in order to increase their fertility, sub-
stantial applications of manure or other fertilizers are required.

Included with this soil are a few areas of Etowah silty clay loam,
eroded sloping phase, which have a lighter brown surface soil and
a yellowish-brown silty clay loam subsoil generally a little more friable
than the subsoil of the type.

Decatur silty clay loam, eroded phase.—A rolling, well-drained
and fertile soil of the uplands, developed over high-grade limestone.
The slope ranges from 5 to 12 percent. This is the most extensive of
the Decatur soils, although its aggregate area is small. Practically all
of it is in Richland Valley. The 90 acres in Mitchell Bend are a pur-
plish variation developed from material of the Tellico geologic forma-
tion. The native vegetation consisted of oak, hickory, chestnut, maple,
and other deciduous hardwoods.

A profile description is as follows:

0 to 5 inches, reddish-brown moderately friable silty clay loam.

5 to 40 inches, dark-red or maroon-red firm dense but permeable
silty clay, containing some soft dark-brown to nearly black
concretions. The depth to which this layer extends ranges
from 35 to 80 inches.

40 inches -+, yellowish-red mottled with gray and brown rather
tough silty clay. Where bedrock limestone is at a depth of
5 feet, the layer may not be more than 18 inches thick; where
the limestone is 20 feet deep, it is correspondingly thicker; and
where the depth to the bedrock is great, the lower part of this
third layer or substratum is yellower.

The surface soil material is mixed with a variable quantity of subsoil
material, most of which has lost 50 to 75 percent of the original surface
layer as a result of erosion. There are small patches where all the sur-
face soil has been removed, leaving the subsoil exposed. In some places
the parent rock included shaly lenses, and in these areas the soil has a
noticeable quantity of shale fragments in the substratum. In these
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areas this substratum is less reddish and is not so thick over bedrock.

This soil is suited to crops and pasture, but it requires more careful
management than the smoother phase. It iz a little more difficult to
work and because of its slope and rather slow permeability, its proper
conservation is much more of a problem.

All this soil has been cleared and most of it is used either for crops
or for pasture. About 40 percent is used for corn and other row crops
including tobacco, about 40 percent for hay and pasture, and most of
the rest for small grains. Most areas are farmed under a moderately
long rotation and some fertilization is practiced, especially on the more
exacting crops, as tobacco and alfalfa. Average yields for corn are
about 33 bushels, barley about 20 bushels, and alfalfa about 234 tons
an acre.

Proper management requires special attention to control water.
Where row crops are grown frequently and the surface is left bare follow-
ing removal of crops, erosion is very active. Rotations in which row
crops are not grown frequently and which include winter cover crops,
as crimson clover, are well suited to this soil. All the small grains, in-
cluding barley, are well suited; and the more exacting hay crops, alfalfa,
red clover, and timothy, are grown successfully, although the legumes
require lime and probably phosphorus in order to establish and main-
tain good stands. Contour tillage and possibly strip cropping should
be practiced as means of restraining erosion. Although this is one of
the more fertile soils of the county, fertilization and the addition of
organic matter are necessary to maintain a high productivity.

Decatur silty clay loam, severely eroded phase.—This phase differs
from the eroded undulating phase in having a stronger slope (5 to 12
percent) and in being more eroded. Practically all the surface soil and
in places part of the subsoil have been lost by erosion. The surface
layer consists of brownish-red or dark-red dense silty clay and differs
very little from the underlying subsoil. In some areas a few gullies are
as much as 2 feet deep and not crossable with farm machinery. The
entire soil mass is medium to strongly acid and practically all of it is
associated with the other Decatur soils in Richland Valley. Most of
the areas are small.

The moderately strong slope and the heavy consistence of the surface
layer limit the suitability of this soil. Moisture relations are not so
favorable as in the eroded Decatur soils, and the fertility of the surface
layer is much lower. The slope and slow permeability enhance runoff,
and the heavy nature of the surface layer causes tillage to be difficult.
The soil is fair cropland and good pasture land.

All this soil has been cleared. and cultivated. About 15 percent is
idle or reforested, about 30 percent is used for corn, about 35 percent
for hay and pasture in rotation, and about 20 percent for small grains
and other crops. Yields vary greatly according to the level of manage-
ment but in general they are low. Under average management, corn
vields about 10 bushels, wheat about 5 bushels, and lespedeza hay about
1/3 ton an acre. The chief limiting factor to increased yields is the
low capacity of this soil for holding moisture available to plants. Some-
improvement in this respect may be obtained by increasing the permea-
bility of the soil by the addition of organic matter. Manure and cover
crops, as sweetclover and sericea lespedeza, are of particular value for
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this purpose. Plant nutrients, especially phosphorus and nitrogen, and
lime are required in substantial quantities if a high state of fertility is
to be obtained. Tillage should be kept at a minimum, and for this pur-
pose relatively long rotations consisting of close-growing crops should
be used. Fall-sown small grains, winter cover crops, and hay and pasture
crops should make up a great part of the rotations, and row crops and
crops, as peas and beans, should be kept at a minimum. Tillage opera-
tions should be on the contour where feasible, and strip cropping may
be beneficial. Where feasible, permanent pasture is a good use for
this soil, and when the fertility is at a relatively high level, bluegrass
and white clover can be established. Hay crops, as red clover, timothy,
and alfalfa, are suited to this soil where the tilth has been improved
and lime and phosphorus applied. Crop yields under a high level of
management, though limited by moisture relations, are greater than
under average management. Under this management corn yields about
25 bushels, wheat about 10 bushels, lespedeza about 34 ton, and alfalfa
about 114 tons an acre.

Decatur silty clay loam, eroded undulating phase.—A dark-red
smooth to undulating productive soil developed over high-grade lime-
stone of the uplands. It is a well-drained fertile soil occupying valley
positions. From 50 to 75 percent of the surface soil has been lost by
erosion; however, there are some areas that have not materially eroded.
Most of the soil lies over Rutledge limestone in comparatively small
areas widely distributed in Richland Valley. The native vegetation con-
sisted of oak, hickory, maple, chestnut, and other deciduous trees.

A profile description of a comparatively uneroded area is as follows:

0 to 14 inches, dark-brown mellow silt loam.

14 to 50 inches, dark-red or maroon-red firm dense brittle silty clay,
containing some soft dark-brown to nearly black concretions.
This layer extends to a depth of 45 to 80 inches.

50 inches -, yellowish-red mottled with gray and brown tough
silty clay. The thickmess of this layer varies considerably;
where bedrock limestone is at a depth of 5 feet, it may not be
more than 18 inches thick; where the limestone is at a depth
of 20 feet, it is correspondingly thicker; where the depth to
the bedrock is great, the lower part of this third layer, or sub-
stratum, is yellower.

The thickness of the surface layer varies according to the quantity
of erosion that has taken place, Where erosion has reduced the surface
layer to a thickness of less than 6 inches, the somewhat silty clay of the
subsoil has been mixed with the surface-layer material by tillage. In
these areas the surface layer is redder, and the texture is more nearly
silty clay loam or silty clay. In some places the parent rock included
shaly lenses, and the soil from this material has a noticeable quantity
of small soft shale fragments in the substratum, which is less red and
does not extend to so great a depth as where the soil is developed
entirely from limestone.

This is one of the most suitable soils for crops and pasture. It is very
productive and under good management is not difficult to till and con-
serve. Because of its rather heavy consistence, it is harder to till than
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some of the coarser textured soils, and runoff develops more rapidly
during periods of precipitation than on some of the more permeable
soils. The relative ease with which a good vegetative cover can be
maintained helps in controlling runoff. This phase is comparatively
well suited to the most exacting crops commonly grown, including al-
falfa, red and white clover, timothy, bluegrass, barley, and tobacco.

Practically all this soil has been cleared and is now used for crops.
About 45 percent of the acreage is used for corn, 10 to 15 percent for
tobacco, 20 to 30 percent for hay and pasture, and 15 percent for small
grains. Some fertilization is practiced, and crops are commonly rotated.
In general row crops are grown frequently and in some cases they are
grown several years in succession. Lime has been applied to a large
part of the acreage, and some fertilizers, especially phosphorus and
manure, are used. Under average management corn yields about 35
bushels, barley about 23, and alfalfa hay about 3% tons an acre. If
this soil is to be maintained in a highly productive state, somewhat
longer rotations should be used than are now commonly practiced.
Row crops should not be grown more than once in 2 or 3 years. Legume
hay, cover, and pasture crops should be in more common use. Where
the fertility is well maintained, crimson clover is the preferred cover
crop. Although erosion is not a hazard, some care must be taken to
guard against it. Less frequent row crops, the regular use of winter
cover crops, and, on the more sloping parts, contour tillage, will do much
towards suppressing erosion.

Decatur silty clay loam, eroded hilly phase.—This soil differs from
the eroded undulating phase in having a greater slope (12 to 25 percent).
The thickness of the surface soil varies considerably according to the
quantity of erosion that has taken place. A few areas are virtually
uneroded and here the 10- to 12-inch surface soil is dark-brown silt
loam. Below this is red or dark-red firm slowly permeable silty clay.
Bedrock ranges from 5 to 20 feet, and there are a few rock outcrops on
the steepest slopes. A small acreage is developed over the pink marble
of the lower part of the Tellico geologie formation and these areas have
a somewhat purple silty clay subsoil. The cleared and tilled areas have
a surface layer usually less than 7 inches thick, and a great part of it
consists of a mixture of subsoil and surface soil material. Internal
drainage is adequate for plant growth, and the soil is nermeable to roots,
although moisture infiltration is less favorable than in some soils. The
natural fertility is high, and the entire soil is moderately to strongly
acid. The natural vegetation consisted chiefly of oak, hickory, maple,
and other deciduous hardwoods. The small areas of this phase are
widely distributed throughout Richland Valley.

The strong slope and slow infiltration of moisture limit the suitability
of this soil for erops, but its high natural fertility makes it well suited
to pasture. The strong slope and moderately heavy consistence make
it a rather difficult soil to work.

About 85 percent of this soil has been cleared and culfivated. About
25 percent is used for corn, 40 percent for hay and pasture in rotation,
and 20 vercent for small grains and other crops. Only a small part is
idle. Yields under average conditions are fair, that of corn is about
25 bushels, wheat 12 bushels, and lespedeza hay about 1 ton an acre.
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Some fertilization is practiced, but most of the fertilizer is used in small
quantities for the row crops. Lime has been applied at the rate of
about 214 tons an acre to some of the acreage, and manure is commonly
used where it is available.

Long rotations should be used and particular effort made to keep this
soil occupied by close-growing crops. Where the fertility is maintained,
all the small grains and the more exacting hay and pasture plants, as
red clover, alfalfa, white clover, timothy, and bluegrass are suited;
where the ground would otherwise lie bare through winter, a cover crop
should be sown; and where fertility has been maintained, crimson clover
is probably the preferred crop for this purpose. Although this is a rela-
tively strong soil, maintenance of its fertility at a high level requires
at least some fertilization. Lime and phosphorus are the chief mineral
requirements and applications of these are particularly essential if red
clover, alfalfa, or white clover are to be established. Care should be
taken in tillage practices to avoid enhancing erosion by runoff. Tillage
should be kept at a minimum and, where feasible, should be on the
contour. Strip cropping may be beneficial but terracing probably will
not be practiced.

Permanent pasture is one of the best uses for this soil. Where fer-
tility is maintained at a high level and competitive brushy and weedy
growth eradicated, pasture of good quality and fairly high carrying
capacity can be maintained, although growth practically ceases during
the driest parts of summer.

Decatur silty clay loam, severely eroded hilly phase.—This soil
differs from the eroded undulating phase because it has a stronger
slope (12 to 30 percent) and has lost practically all the surface soil as
a result of erosion. Gullies, 1 to 2 feet deep, though not abundant, are
common except where special precautions have been taken to prevent
or eliminate them. The surface layer consists of brownish-red or dark-
red dense silty clay and differs little from the underlying subsoil. Bed-
rock is at a depth of 5 to 20 feet, and there are a very few rock auterops
on the steepest slopes. The entire soil mass is medium to strongly acid.

This is one of the less extensive of the Decatur soils. The areas are
small and are widely distributed in association with other Decatur soils
in Richland Valley.

The strong slope and heavy consistence of the surface layer cause
this soil to be difficult to maintain in a productive state when used for
crops requiring tillage. It is difficult to till, and, except under most
favorable circumstances, a vegetative cover of crops requiring tillage
is very difficult to maintain. Under proper management it is capable
of producing a fair pasture of good quality.

All this soil has been cleared and cropped. A small part is now idle
or has been reforested, about 20 percent is used for corn, 20 percent for
small grain, and the rest is used chiefly for hay and permanent pasture.
Crop yields are small. Corn yields about 8 bushels, wheat about 4
bushels, and lespedeza about 14 ton of hay an acre.

Tillage should not be practiced. Permanent pasture consisting chiefly
of bluegrass, white elover, and lespedeza should be established and
maintained for as long periods as possible. Substantial applications
of phosphorus and lime are generally necessary in establishing pasture
of this nature, and manure is especially helpful in rebuilding these
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eroded areas to where they can support a good stand of pasture plants.
Tillage, when necessary, should be on the contour and a crop sown that
will develop an effective vegetative cover within a short time.—- The
most severely eroded areas should be reforested.

Dewey silty clay loam, eroded phase.—This red fertile valley soil
differs from Decatur silty clay loam, eroded phase, in having a lighter
brown surface layer and a lighter red somewhat less dense subsoil. It is
developed over high-grade limestone. Practically all this phase has
been eroded. It represents areas of Dewey silt loam from which 50 to
75 percent of the original surface soil has been lost by erosion. The
entire soil is medium to strongly acid.

This is the most extensive of the Dewey soils in the county. A large
part of the acreage is associated with areas of the Decatur, Talbott,
and Sequoia soils. Most of it is over Chickamauga limestone and
Holston marble in Clinch Valley, but there are a few areas over Rut-
ledge limestone in Richland Valley and over Rutledge limestone in the
Holston River Valley. Most of the areas in this latter valley were
submerged by the Cherokee Reservoir.

The surface of this soil is rolling (5 to 12 percent). Surface drainage
is well developed, and internal drainage is adequate, although the dense
nature of the subsoil notably impairs moisture infiltration. The native
vegetation was oak, hickory, maple, chestnut, and other deciduous hard-
woods.

A profile description is as follows:

0 to 7 inches, brown to light-brown mellow silt loam, grading to
silty clay loam.

7 to 40 inches, light-red to brownish-red firm but moderately fri-
able silty clay. A few small chert fragments are in the lower
part.

40 inches -, yellowish-red splotched with yellow, brown, and gray,
moderately sticky or plastic silty clay. In general a few small
chert fragments are in this material. In most areas bedrock
limestone is at a depth of 15 to 20 feet, although it is within
5 feet of the surface in some places.

The surface layer varies in thickness according to how much erosion
has taken place and the quantity of mixing in the eroded areas by till-
age. There are a few places where the brown silt loam layer is as much
as 12 inches thick and others where the subsoil material is intermixed
with a remnant of the original surface soil. Here the surface layer,
which is 5 to 7 inches thick, is brownish-red silty clay loam. There is
some of this soil from which practically all the original surface layer
has been removed by erosion. Here the surface layer consists of red
heavy silty clay subsoil material. A few areas in Richland Valley have
lenses of shale in the substratum. These have a shallower depth to
bedrock than do these of Dewey silt loam.

This is one of the more fertile soils of the county. It.is well suited
to both crops and pasture and with proper management is suited to the
more exacting crops and pasture plants. Tillage is not difficult except
where practically all the surface soil has been lost, but it requires care-
ful management for proper conservation due to its rolling surface and
slow rate of infiltration.
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All this land has been cleared and cultivated and very little of it is
now idle. Most areas are under comparatively intensive use. About
45 percent is used for corn or other row crops, chiefly tobacco, about 35
percent for small grains, and the rest for hay and pasture in rotation.
Relatively short rotations are used, and some fertilization for row crops
and the more exacting hay crops is practiced. Lime has been applied
to much of the acreage at the rate of about 214 tons an acre. Crop
yields are fairly good under average management. Corn yields about
30 bushels, barley 20 bushels, alfalfa about 214 tons, and tobacco about
1,100 pounds an acre.

Chiefly because of its moderate susceptibility to erosion, short rota-
tions should be displaced by 4- or 5-year rotations. Where other man-
agement requirements are fulfilled a rotation of 1 year of a row crop
followed by a fall-sown small grain seeded to a meadow crop, the latter
to occupy the ground for 2 or 3 years after the small grain is suitable.
Where the ground will otherwise lie bare through winter, a cover crop
should be sown and where fertility is maintained at a fairly high level,
crimson clover is one of the best crops for this purpuse. Although this
is one of the more fertile soils, consistent though moderate fertilization
is necessary if a high productivity is to be maintained. Phosphorus
and lime are especially required for the more exacting hay and pasture
plants, as alfalfa, red clover, white clover, and bluegrass. Manure or
cover crops turned under are valuable not only for maintaining a high
state of fertility but also for improving the tilth and permeability,
especially of the more eroded areas.

Where feasible, tillage should be on the contour and strip cropping
or terracing may be a part of the proper management. Crop yields
under a high level of management are fairly high. Corn yields about
45 bushels, barley about 20 bushels, alfalfa about 3 tons, and tobacco
about 1,500 pounds an acre. If properly fertilized. seeded. and grazed,
this soil produces a good quality pasture of relatively high carrying
capacity.

Dewey silty clay loam, eroded undulating phase.—This phase dif-
fers from the eroded phase in having a smoother surface, which is
undulating—the gradient rarely exceeding 5 percent. In general. also,
less soil material has been lost by erosion, but in a few places all the
surface soil has been lost. The 8- to 12-inch surface layer is brown
silt loam underlain to a depth of about 45 inches by a light-red to
brownish-red firm but moderately friable silty clay. Below this the
material is yellowish-red splotched with vellow, brown, and gray mod-
erately sticky or plastic silty clay. Small chert fragments are not
uncommon to the subsoil. In areas of little erosion, the surface layer-
is 10 to 14 inches thick. The small aggregate area is mostly in Moores-
burg, Clinch, and Richland Valleys.

This very productive soil is easily worked and is not difficult to con-
serve. Because it is smooth, fertile, well drained, and permeable to
roots and moisture, it is well suited to all crops commonly grown in
this locality. )

Very little, if any, of the land is idle. Rather short rotations are
used. Nearly 50 percent is used for corn, about 10 percent for tobacco,
about 20 percent for small grains, and the rest for hay and pasture in
rotation. Although some attention is required to maintain fertility and
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to prevent erosion, management requirements are less exacting than
those of the eroded phase. Some fertilization is practiced, and much
of the acreage has been limed. Crop yields are comparatively high.
Under average management corn yields about 33 bushels an acre, wheat
about 16 bushels, and alfalfa about 3 tons. Under a high level of man-
agement, which requires especially larger applications of fertilizer than
are commonly made, corn yields about 40 bushels an acre, wheat about
23 bushels, and alfalfa about 3.5 tons. The more sloping parts are
sufficiently subject to erosion to justify contour tillage where feasible
and the use of moderately long rotations including crops that will main-
tain a vegetative cover much of the time.

Emory silt loam.—A reddish-brown productive soil, developed on
colluvium or local alluvium washed from Decatur, Dewey, Bolton, and
the better grade Fullerton soils (pl. 5, A), lies as gently sloping strips
. of less than 5-percent gradient at the foot of slopes or along intermittent
drains. The profile is moderately to strongly acid. Both surface and
internal drainage are good, and erosion is not very active. The native
vegetation was chiefly oak, hickory, maple, yellow-poplar, and other
deciduous hardwoods.

The small aggregate areas are widely distributed throughout Rich-
land Valley.

A profile description is as follows:

0 to 14 inches, brown mellow silt loam.

14 to 40 inches, reddish-brown or yellowish-brown firm but friable
silty clay loam.

40 inches 4, variable but usually light-red mottled or splotched
with brown, yellow, and gray silty clay loam.

The total thickness of the colluvial material over the reddish clay
formed in place over bedrock limestone is usually more than 40 inches
and not uncommonly several feet. Most of the areas in the Skinfoot
section are coarser textured loam than described. On the other hand,
some of the areas in Clinch Valley are finer textured (silty clay loam)
than described.

Because this type is fertile, permeable to roots, favorable in moisture
relations, and smooth of surface, it is one of the most desirable soils
of the county for agricultural use. It is easily worked and conserved,
is well suited to both crops and pasture, and is one of the best soils for
tobacco.

Practically all of this soil is cleared and used either for crops or for
pasture. About 40 percent is used for corn, nearly 20 percent for
tobacco, 15 percent for small grains, and about 25 percent for hay and
pasture. Rotations on most areas are short, and on many areas row
crops are grown several years in succession. Fertilization with manure
or commercial fertilizer is practiced, and lime has been applied to many
areas. Winter cover crops are not used extensively. Corn yields about
40 bushels an acre, wheat about 18 bushels, and alfalfa about 284 tons.
Pasture is generally of good quality and high carrying capacity.

Management requirements are not exacting. Lime is the chief re-
quirement where legumes, as alfalfa, red clover, or white clover are to
be grown. However, if a high productivity is to be maintained, at least
moderate applications of manure or other fertilizer and organic matter



Soil Survey of Grainger County, Tennessee PLATE 5

A, The well-drained soils developed on eolluvial and alluvial material washed from
Fullerton and associated soils are used chiefly for row erops. Emory silt loam in
the foreground is one of the most productive soils of the county and is easily worked
and conserved. Roane silt loam, in the more distant part of the cornfield, is some-
what lower in fertility and 1s subject to oceasional flooding by streams. Fullerton
soils are in the hilly background.

B, In the roughest parts of the county the soils of the first bottoms along the creeks
afford the only significant acreage of arable land. Corn is the chief crop grown on
these tillable tracts. Lehew stony very fine sandy loam, eroded hilly phase, in
the background has a steep slope, is low in fertility, and shallow to hedrock; 1t
occupies a large part of the upland.



Crops respond well to good management on the less steep areas of Fullerton fine sandy loam.

Good stands of alfalfa, wheat, and tobacco are on
this soil. Management of this ficld includes adequate fertilization and liming, and strip cropping 1in which a 3- to 4-vear rotation is used.

s98saUUa ] ‘A1uUno)) 133UIRIAT) JO ASAING (10§

9 3LVId



GRAINGER COUNTY, TENNESSEE 69

should be made periodically. Crimson clover could be used to good ad-
vantage as a cover crop, especially in the rotations consisting lareely of
row crops. Some of the more sloping parts, especially those directly
subject to runoff from adjoining slopes, require special measures for
controlling water. Here contour tillage and possibly terraces or other
means of diverting runoff are justified.

Emory silt loam, sloping phase.—This phase differs from the type
in having a stronger slope (5 to 15 percent). In many places the thick-
ness of the colluvial material is not so great, and there are some areas
from which an appreciable quantity of soil material has been lost by
erosion. Areas of this soil are widely distributed in a few small tracts.

Because of its stronger slope its use is somewhat more restricted than
the silt loam, but it is well suited to crops and pasture. Practically all
this soil has been cleared and is used for crops and pasture. About
40 percent is used for corn, 15 percent for tobacco, 15 percent for small
grains, and 30 percent for hay and pasture. In genrral. rotations are
short and fertilization, either with manure or commercial fertilizer, is
practiced. Lime has been applied on much of the acreage. Winter
cover crops are not used extensively. Corn yields about 33 bushels an
acre, wheat 15 bushels, and alfalfa about 234 tons. Pasture is generally
of good quality and high carrying capacity.

Management requirements are somewhat more exacting than for the
type due to the greater slope. Moderately long rotations should be
used to protect the soil from losses by erosion. Where feasible, areas
not protected by a close-growing crop in winter should be seeded to
cover crops, as crimson clover or fall-sown small grains.

Contour tillage should be practiced, and strip cropping or terracing
may be justified on some areas. Liming and at least moderate fertili-
zation either with manure or commercial fertilizer, including especially
phosphorus and potash, are necessary if the productivity is to be main-
tained at a high level.

Etowah silt loam.—A smooth light reddish-brown soil occupies a few
of the moderately low stream terraces and is siltv and free of grittv
material. The surface is gently undulating. and internal drainage is
good. The entire profile is moderately acid. The native vegetation was
probably deciduous hardwood. Most of the inextensive soil is in the
Holston River Valley, along the shore line of Norris Reservoir near
Indian Creek, 1 mile east and northeast of Sveamore Spring, and one
small area is along Richland Creek. Some of the acreage is now inun-
dated by the Cherokee Reservoir.

A profile deseription is as follows:

0 to 10 inches, mellow brown silt loam.

10 to 40 inches, yellowish-brown firm but permeable silty clay loam
to silty clay.

40 inches 4, faintly mottled yellow, gray, and brown friable silty
clay loam.

The thickness of the surface layer varies as a result of erosion and,
in a few small patches, the subsoil is exposed. In some areas in Rich-
land Valley the subsoil is light reddish brown rather than yellowish
brown. The slope varies to about 12 percent on the terrace escarp-
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ments. These areas on the escarpments are narrow and include only
a small part of the aggregate acreage.

This type is well suited to both crops and pasture. Except on the
small acreage of the more sloping areas, it is productive, easily worked,
and presents no serious problems of conservation.

About 40 percent of the soil is used for corn, 30 percent for hay and
pasture, and most of the rest for small grain. Lespedeza, red clover,
and alfalfa are the common hay crops. Crops are commonly rotated,
and some fertilization is practiced. This is one of the most productive
soils of the county. Under average management corn yields about 35
bushels an acre, wheat about 16 bushels, and lespedeza about 1.2 tons.
Under proper management, including especially relatively large appli-
cations of fertilizer, tobaeco, alfalfa, and truck crops do well. The
ground for tobacco usually receives both manure and commercial ferti-
lizer, and red clover and alfalfa need lime and fertilizer, especially phos-
phorus, if good stands are to be obtained. In general exceptionally high
yields of all erops common to the area are obtained where a high level
of management is practiced. Under average conditions pasture is good,
but it improves considerably where substantial applications of fertilizer,
especially lime and phosphorus, are made.

Fullerton silt loam, eroded phase.—A light-colored rolling soil with
a thick reddish-yellow subsoil, occupying the less cherty ridges over
dolomitic limestone. It is developed from dolomitic limestone. It differs
from the eroded phase of the cherty silt loam in being free of chert
throughout. Most of the areas are on ridge tops and have an undulating
to rolling surface.

The aggregate area is not large, and most of the separate areas occupy
less than 20 acres. They are associated with other Fullerton and Bolton
soils in the vicinity of Hinds and Copper Ridges. The native vegeta-
tion was chiefly oak, hickory, and tuliptree, with some shortleaf pine
intermixed, and other deciduous hardwoods.

A profile description is as follows:

0 to 5 inches, brownish-gray or grayish-yellow silt loam. The few
uneraded areas included in this phase have a 12-inch brownish-
gray silt loam surface layer.

5 to 12 inches, light reddish-yellow firm but permeable silt loam or
silty clay loam.

12 to 45 inches, reddish-yellow firm moderately sticky when wet
silty clay loam or sity clay.

45 inches 4, splotched reddish-yellow, yellow, brown, and gray
moderately plastic silty elay. Bedrock dolomitic limestone 1s
at a depth of 15 to 30 feet.

The entire soil is medium to strongly acid and low in plant nutrients.
It is permeable to roots, and internal drainage is good, although the
movement of moisture is somewhat retarded.

This soil is suited to most of the crops commonly grown and when
properly fertilized, it is suited to pasture. Its low fertility limits its
productivity, but its good tilth, smooth to rolling surface, and good
permeability are favorable from the standpoint of workability and con-
servability. The uneroded and least eroded areas have better tilth
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than the average due to the absence of subsoil material intermixed with
the original surface layer material.

All but a very small acreage has been cropped. About 35 percent is
used for corn, about 40 percent for hay and pasture, about 20 percent
for small grain, tobacco, and other crops, and about 5 percent is idle.
Lespedeza is the main hay crop and wheat the main small grain. Some
fertilizer is used and lime has been applied to a notable acreage. Most
of the fertilizer is used for tobacco and corn, although some is used for
small grains. Lime has been applied chiefly for legume hay and pas-
ture. Crops are commonly rotated, although the practice is not con-
sistent. A common rotation is 1 year to corn or tobacco, 1 year to small
grain, and 1 or 2 years to lespedeza. Under average conditions, corn
yields about 25 bushels, wheat about 11 bushels, tobacco about 1,000
pounds, and lespedeza about 0.7 ton an acre.

Good management for general farm crops includes the application of
lime and phosphorus and the increase of organic matter either by appli-
cations of barnyard manure or by turning under green-manure crops.
The soil should be kept under a growing vegetative cover as much of the
time as possible, and moderately long rotations consisting chiefly of hay
and fall-sown small grains are well suited. Row crops should be grown
only at moderately long intervals. Red clover and alfalfa do fairly
well when the soil has been limed and built to a high state of fertility.
Unless these improvements have been made, hay crops as lespedeza and
redtop are generally more practical. Most of this soil should be tilled
on the contour, and it may be that terracing and strip cropping are
practical in places. )

Fullerton silt loam, hilly phase.—A light-colored hilly soil with a
thick reddish-yellow subsoil, occupying the less cherty ridge slopes over
dolomitic limestone. It is developed from the underlying dolomitic
limestone. It differs from the hilly phase of the cherty silt loam chiefly
in being free of chert throughout. The surface is hilly (12 to 25 per-
cent). Although most surface drainage is by surface drainageways,
some is to underground channels through sinkholes. Some areas occupy
only ridge slones but some include the associated smoother but narrow
ridge tops. The aggregate area is small. and the separate areas are
distributed near Hinds and Copper Ridges. The native vegetation was
chiefly oak, hickory, and tuliptree, with some shortleaf pine intermixed,
and other deciduous hardwoods.

A profile deseription is as follows:

0 to 10 inches, brownish-gray silt loam.

10 t(} 18 inches, light reddish-yellow firm but permeable silty clay
oam,

18 to 45 inches, reddish-yellow firm moderately sticky when wet
silty clay.

45 inches -+, splotched reddish-yellow, yellow, brown, and gray
moderately plastic siltv clay. Bedrock dolomitic limestone is
at a depth of 10 to 30 feet.

The entire soil is medium to strongly acid and low in plant nutrients.
Tts fertility averages a little more than that of the hilly phase of the
cherty silt loam. The soil mass is permeable to roots, and internal
drainage is good although infiltration of water is somewhat retarded.
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The low fertility and strong slope cause this soil to be only fairly or
poorly suited to crops requiring tillage. The strong slope makes it
difficult to work with heavy machinery, and it is difficult to control water
on it when in a tilled condition. When properly managed, it is suited
to pasture and most areas are suited to a rotation consisting of close-
growing crops.

Much of this soil is oceupied by forest and has not been tilled. Pas-
ture of fairly good quality can be established if lime and phosphorus
are applied, and on much of it a rotation consisting entirely of elose-
growing crops is feasible. Areas that are tilled should be protected by
a vegetative cover as much of the time as possible and for this purpose
fall-sown small grains and grasses and legumes that live through the
winter should be used. Areas used for crops will require additions of
organic matter, phosphorus, potassium, and lime in order to be main-
tained in a relatively productive state. Tillage at all times should be
on the contour and under some conditions diversion of runoff water
may be practical. Terracing is considered impractical on soils having
a slope as great as that characteristic of this soil.

Fullerton silt loam, eroded hilly phase.—As a result of erosion
this soil differs from the hilly phase in having lost 50 to 75 percent of
the original surface layer. The subsoil is within plow depth over about
half of its area and, here, tillage has mixed subsoil with the original sur-
face layer. There are limited areas where the plow layer is still entirelv
within the original surface layer, although a part of it has been lost.
On the other hand, there are a few small patches where the plow layer
consists largely of subsoil material. The surface is hilly, the gradient
ranging from 12 to 25 percent. The aggregate area is not large, and
the areas are widely distributed near Hinds and Copper Ridges.

A profile deseription is as follows:

0 to 5 inches, brownish-gray or grayish-yellow firm silt loam that
is 5 to 10 inches thick in the less eroded parts.

5 to 16 inches, reddish-yellow firm but friable silty clay loam.

16 to 45 inches, reddish-yellow firm moderately sticky when wet
silty clay.

45 inches -, splotched reddish-yellow, yellow, brown, and gray
moderately plastic silty clay. Bedrock dolomitic limestone is
at a depth of 15 to 30 feet.

The soil is medium to strongly acid throughout. It is permeable to
roots and though infiltration of moisture is somewhat retarded, internal
drainage is good. Its organic-matter content and its natural fertility
are not high.

The low fertility and strong slope cause this soil to be only fairly to
poorly suited to crops requiring tillage. Because of the strong slope
and the less favorable tilth of the more eroded parts, its productivity is
fair, but its workability is poor. Its conservability is only fair, because
of the difficulty of controlling runoff water when the soil is tilled.

All this soil has been cleared and cropped. but about 20 percent has
reverted to forest or unimproved pasture. About 25 percent is used for
corn, about 40 percent for hay and pasture, and about 15 percent for
small grains and other crops. Fertilization is not practiced consistently
except for the very small acreage of tobacco and other special crops.
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Lime has been applied to some acreage at the rate of 2 tons an acre.
Crops are rotated some. It is a common practice to crop this soil sev-
eral years in succession and then allow it to lie idle for several years
before cropping is resumed for a period. Under average manage-
ment yields are low. Corn yields about 20 bushels, wheat about 10,
and lespedeza about 0.5 ton an acre. Pasture is not commonly ferti-
lized, and the grazing vegetation consists chiefly of broomsedge except
where lespedeza is maintained or fertilizer and lime is applied. Areas
used for pasture for several years develop a brushy cover of sassafras,
persimmon, briers, and other coarse unedible growth unless special
effort is made to suppress it.

Good management precludes the use of row erops and pasture is con-
sidered to be the use to which the soil is best suited. Circumstances,
however, may justify using a rotation of close-growing small grain, pas-
ture, and hay crops. A rotation of fall-sown small grain and lespedeza
has proven practical in some cases. Substantial applications of fer-
tilizer, especially phosphorus and lime, are necessary if good yields are
to be obtained or if red clover or alfalfa are to be grown.

Good response to potassium fertilizer may be expected, especially if
the other fertilizer requirements necessary for a relatively high produc-
tivity are fulfilled. With adequate fertilization, the maintenance of a
moderatively high organic content, and a rotation consisting chiefly of
close-growing small grains and grass and legume hay crops, wheat yields
about 14 bushels, barley about 24 bushels, lespedeza about 1.1 tons, and
red elover about 1.5 tons an acre. Lime and phosphorus are especially
beneficial in improving the quality and carrying capacity of pasture.
Lespedeza, redtop, and orchard grass are well suited to this phase and
where the fertility has been brought to a high level, bluegrass and white
clover will commonly comprise a part of the pasture vegetation.

Fullerton cherty silt loam.—A light-colored rolling soil with a thick
reddish-yellow subsoil formed from cherty limestone and occupying
some of the cherty ridges. The surface is undulating to rolling, and
internal drainage is very good. Natural vegetation is predominantly
oak, hickory, and tuliptree, with some shortleaf pine intermixed. This
is not an extensive soil. Areas are small and associated with phases
of the type. It is near Hinds and Copper Ridges.

A profile description is as follows:

0 to 12 inches, brownish-gray cherty silt loam stained dark in the
upper inch or two with organic matter.

12 to 20 inches, light reddish-yellow firm but permeable cherty
silty elay loam or cherty silty clay.

20 to 50 inches, reddish-yellow firm moderately sticky when wet
cherty silty clay loam or silty clay.

50 inches -, splotched reddish-yellow, yellow, brown, and gray
moderately plastic cherty silty clay. Bedrock cherty dolo-
mitiec limestone is at a depth of 15 to 30 feet.

The entire soil mass is medium to strongly acid and is low in plant
nutrients. It is permeable to roots, but infiltration of water is some-
what retarded.

This soil is suited to most of the crops commonly grown and, when
properly fertilized, it is suited to pasture. Its low fertility limits its
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productivity but its good tilth, smooth surface, and good permeability
are favorable from the standpoint of workability and conservability.
The cherty nature interferes somewhat with cultivation, especially
hand cultivation.

Most of the soil is under forest. Under average management, which
includes light fertilization and lespedeza as a legume in an irregular
rotation, corn yields about 22 bushels, wheat about 10 bushels, and
lespedeza about 0.6 ton an acre. The soil is responsive to good man-
agement, however, and with substantial fertilization including lime and
the use of legumes in a rotation for hay, pasture, and winter cover crops,
corn can be expected to yield about 33 bushels, wheat 14 to 18 bushels,
and red clover about 115 tons an acre. Where good management, in-
cluding proper fertilization, is practiced, good yields of high quality
tobacco can be obtained.

Fullerton cherty silt loam, eroded phase.—As a result of erosion,
which varies widely, this soil differs from the type in having lost 50 to
75 percent of the original surface layer. The subsoil is within plow
depth over a half or more of the area and here tillage has mixed subsoil
material with the original surface layer. There are some tracts where
the plow layer is still entirely within the original surface layer; there
are others where all the original surface layer has been lost and the
plow layer consists entirely of subsoil material.

The 4- to 7-inch surface layer is brownish-gray or grayish-yellow
cherty silt loam. Below this is light reddish-yellow firm but moder-
ately friable cherty silty clay loam or cherty silty clay. At a depth of
about 16 inches is reddish-yellow firm moderately sticky when wet
cherty silty clay and below 45 inches is splotched reddish-yellow, yellow,
brown, and gray moderately plastic cherty silty clay. Bedrock cherty
dolomitic limestone is at a depth of 15 to 30 feet.

The soil is medium to strongly acid throughout. It is permeable to
roots and, although infiltration of water is somewhat retarded, internal
drainage is good. This phase represents essentially those rolling areas
of the type that have been cultivated for several years. It oceurs in
the vicinity of Hinds and Copper Ridges.

In general this phase is suited to most of the crops commonly grown
and when properly fertilized is suited to pasture. Its low fertility limits
its productivity and the most eroded patches, though not extensive, are
difficult to work and are much less productive, chiefly because of the
unfavorable moisture relations and low fertility. The rolling surface
causes runoff to be a hazard.

All this soil has been cleared. About 35 percent is used for corn,
about 40 percent for hay and pasture, about 20 percent for small grain,
tobacco, and other crops, and about 5 percent is idle. Lespedeza is the
main hay crop and wheat the main small grain. Some fertilizer is used
and lime has been applied to a considerable acreage. Most of the
fertilizer is used for tobacco, corn, and wheat; and the lime, for legume
hay and pasture. Crops are commonly rotated, although the practice is
not consistent and universal. A common rotation is corn or tobacco 1
year, small grain 1 year, and lespedeza 1 or 2 years. Under average
conditions corn yields about 20 bushels, wheat about 8 bushels, tobacco
about 800 pounds, and lespedeza 0.5 ton an acre.

This soil is low in all plant nutrients, and good management for gen-
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eral farming includes the application of lime and phosphorus and the
increase of organic matter, either by turning under green manure or by
applications of barnyard manure. It should be kept under a growing
vegetative cover as much of the time as possible and for this purpose,
moderately long rotations, consisting chiefly of hay and fall-sown small
grains, are well suited. Red clover and alfalfa do fairly well where the
soil has been built up to a high state of fertility and has been limed.
Unless these improvements have been made, such hay crops as lespedeza
and redtop are more practical. Most of this soil should be tilled on the
contour, and it may be that terracing and strip cropping are practical
in places.

Fullerton cherty silt loam, hilly phase.—Though associated with
other phases of the type, this soil differs from the normal phase in hav-
ing & more sloping surface (12 to 25 percent). It is developed from
cherty dolomitic limestone. All is near Hinds and Copper Ridges. The
separate areas are larger than those of the smoother Fullerton soils, and
a large part of the acreage is on ridge slopes rather than on crests. Many
areas, however, include the less sloping ridge crests because of the im-
practicability of delineating them separately on the map. Surface drain-
age is well developed, but some of it is to strongly sloping sinkholes
rather than to open drainways. Native vegetation was predominantly
oak, hickory, and tuliptree, with some shortleaf pine intermixed.

A profile is as follows:

0 to 10 inches, brownish-gray cherty silt loam.

10 to 18 inches, light reddish-yellow firm but permeable cherty silty
clay loam.

18 to 45 inches, reddish-yellow firm moderately sticky when wet
cherty silty clay.

45 inches -+, splotched reddish-yellow, yellow, brown, and gray
moderately plastic cherty silty clay. Bedrock cherty dolomitice
limestone is at a depth of 10 to 30 feet.

The entire soil is medium to strongly acid and is low in plant nutrients.
It is permeable to roots, but infiltration of water is somewhat retarded.

Chiefly because of its moderately low fertility and strong slope, this
soil is not well suited to crops requiring tillage. It is not easily worked,
water is difficult to control, and yields are low. It is, however, suited
to pasture, but good quality grazing requires proper fertilization. Chert
interferes with cultivation, especially hand cultivation.

Much of this soil is occupied by forest and has not been tilled.
Pasture of fairly good quality can be established on it if lime and
phosphorus are applied, and on much of it a rotation consisting entirely
of close-growing crops is feasible. Tilled areas should be protected by
a vegetative cover as much of the time as possible, and for this purpose
fall-sown small grains and grasses and legumes that live through the
winter should be used, At all times tillage should be on the contour.
Although terracing may be practical on the smoother phases, the slopes
of the phase in general are too strong to be guitable for this practice.
Under good management, wheat yields about 13 bushels, oats about 26
bushels, and red clover about 1%5 tons an acre.

Included with this soil are areas of Clarksville cherty silt loam, hilly
phase, too small to delineate on the soil map.
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Fullerton cherty silt loam, eroded hilly phase.—As a result of
erosion, which varies widely, this phase differs from the hilly phase in
having lost 50 to 75 percent of the original surface layer. The subsoil
is within plow depth over a half or more of the area and here tillage
has mixed subsoil material with the original surface layer. There are
some tracts where the plow layer is still entirely within the original
surface layer, but there are also small patches where all the original
surface layer has been lost and the plow layer consists entirely of sub-
soil material.

A profile description where a substantial part of the original surface
layer remains is as follows:

0 to 6 inches, brownish-gray or grayish-yellow cherty silt loam.

6 to 16 inches, light reddish-yellow firm but moderately friable
cherty silty clay loam or cherty silty clay.

16 to 45 inches, reddish-yellow firm moderately sticky when wet
cherty silty clay.

45 inches +, splotched reddish-yellow, brown, and gray moderately
plastic cherty silty clay. Bedrock of cherty dolomitic lime-
stone is at a depth of 10 to 30 feet.

The entire soil mass is medium to strongly acid and is low in plant
nutrients. It is permeable to roots but infiltration of water is some-
what retarded.

This is one of the most extensive of the Fullerton soils. The areas
are larger than those of the smoother Fullerton soils, and they are
associated with other Fullerton soils and with the Bolton. All of them
are near Hinds and Copper Ridges.

Because of its moderately low fertility and strong slope, this seil is
not well suited to crops requiring tillage, is not easily worked, and water
is difficult to control. This type is suited to pasture, but good quality
grazing requires proper fertilization.

All this soil has been cleared and cropped but about 20 percent has
reverted to forest or unimproved pasture. About 25 percent is used
for corn. about 40 percent for hay and nasture, and about 15 percent
for small grains and other crops. Fertilization is not practiced con-
sistently except for the very small acreage of tobacco and other special
crops. Lime has been applied to some areas at the rate of about 2 tons
an acre. Crops are rotated, and it is a common practice to crop this
soil for several years, thereafter allowing it to lie idle for several years,
after which cropping is resumed for a period. Under average manage-
ment yields are low. Corn yields about 15 bushels, wheat 7 bushels,
and lespedeza about 0.4 ton an acre. Pasture is not commonly fer-
tilized, and the grazing vegetation consists chiefly of broomsedge, except
where lespedeza is maintained or fertilizer and lime are applied. Areas
used as pasture for several years develop a brushy cover of sassafras,
persimmon, briers, and other coarse unedible growth unless particular
effort is made to suppress it.

Good management precludes row crops, therefore it is best suited to
pasture. Circumstances, however, mav justify using a rotation of close-
growing small grain and pasture and hav crops. In some cases a rota-
tion of fall-sown small grain and lespedeza has proven practical.
Substantial applications of fertilizer, especially phosphorus and lime, are
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necessary if good yields of these crops are to be obtained or if red
clover or alfalfa are to be grown. The soil also needs organic matter.
and where barnyard manure is not available, green-manure crops should
be a part of the rotation. Pasture plants respond well to fertilization.
Substantial applications of lime and phosphorus commonly improve
the quality and carrying capacity of grazing areas and with such
treatment and proper seeding, broomsedge is generally displaced by
lespedeza, redtop, orchard grass, and to some extent by bluegrass and
clover.

Included with this soil are areas of Clarksville cherty silt loam too
small to delineate on the soil map.

Fullerton cherty silt loam, steep phase.—This soil differs from the
type in having a steep rather than rolling surface and in having a
shallower depth to the parent material, or substratum. It is developed
from cherty dolomitic limestone. The natural vegetation was pre-
dominantly oak, hickory, and tuliptree, with some shortleaf pine inter-
mixed. One of the more extensive of the Fullerton soils, it is distributed
as comparatively large areas near Hinds and Copper Ridges.

A profile description is as follows:

0 to 10 inches, 6- to 12-inch brownish-gray cherty silt loam.

10 to 16 inches, light reddish-yellow firm but moderately permeable
cherty silty clay.

16 to 40 inches, splotched reddish-yellow, yellow, brown, and gray
moderately plastic cherty silty clay. Bedrock dolomitic lime-
stone is at a depth of 10 to 30 feet, with occasional small out-
crops on the steepest slopes.

The entire soil is moderately to strongly acid, low in plant nutrients,
and infiltration of water is somewhat retarded, although it is permeable
to plant roots. Because of its steep slope and low natural fertility, this
type is not well suited to crops and under average conditions is best
used for forest. However, with proper fertilization and careful manage-
ment some areas are capable of affording fair to good pasture.

All this seil is under forest to which it is best suited. Areas for pas-
ture should be fertilized with phosphorus and lime and seeded to les-
pedeza, redtop, and orchard grass, and where the fertility is relatively
high, seeding with bluegrass and white clover may be justified. Brushy
and weedy growth requires cutting or other means of suppression and
care must be practieed in grazing to avoid starting of gullies.

Fullerton cherty silt loam, eroded steep phase.—Represents areas
of the steep phase that have lost 50 to 75 percent of the surface layer
as a result of widely varying erosion. This soil is developed from
dolomitic limestone. The subsoil is within plow depth over a half or
more of its area and here tillage has mixed subsoil material with the
original surface layer. There are limited tracts where the plow layer
is still entirely within the original surface layer, but there are also small
patches where all the original surface layer has been lost and the plow
layer now consists entirely of subsoil material. Its surface is steep
(30 to 60 percent), and gullies 2 to 4 feet deep are common and inter-
fere materially with field operations. Measures should be taken to
arrest the further development of the gullies and some of these may
require engineering practices. Most of the surface drainage is through
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open surface drainways, but some is to sinkholes. All this soil is near
Hinds and Copper Ridges. Areas commonly range from 40 to 100 acres
and occupy a greater part of the landscape along the northwest border
of these ridges.

A profile deseription where a substantial part of the original surface
layer remains is as follows:

0 to 5 inches, brownish-gray or grayish-yellow cherty silt loam.

5 to 14 inches, light reddish-yellow firm but moderately friable
cherty silty clay loam or cherty silty clay.

14 to 40 inches, splotched reddish-yellow, yellow, brown, and gray
moderately plastic cherty silty eclay. Bedrock dolomitic lime-
stone is at a depth of 10 to 30 feet with occasional small out-
crops on the steepest slopes.

The entire profile is moderately to strongly acid. It is low in plant
nutrients and infiltration of water is somewhat retarded, but it is per-
meable to plant roots.

Because of its steep slope and low fertility, this soil is not well suited
to crops and under average conditions is probably best used for forest.
Its productivity is low, and it is difficult to work and to conserve because
of its susceptibility to erosion. However, with proper fertilization and
careful management, some areas are capable of affording fair to good
pasture.

At sometime all this soil has been tilled, but about 50 percent of it
has been abandoned to forest or unimproved pasture. About 10 percent
is used for corn, 10 percent for small grains and other crops, and 30
percent for hay and improved pasture. Yields of all crops are low, and
most pasture is fair. Areas to be used for pasture should be fertilized,
especially with phosphorus and lime, and seeded. Lespedeza and redtop
are among the most suitable for seeding pasture, but where the fertility
is relatively high, seeding with bluegrass and white clover may be
justified. These two plants not uncommonly develop a partial stand
in pasture that can be maintained in good condition for a period of years.

Fullerton cherty silty clay loam, severely eroded hilly phase.—
As a result of erosion this phase has lost most or all of its original
surface layer and in places part of the subsoil. Gullies, 2 to 4 feet deep,
though not abundant, are common and in places interfere with field
operations. The plow layer varies according to the quantity of erosion.
In most places it 1s reddish-yellow firm cherty silty clay loam or cherty
silty clay that is cloddy when tilled. At a depth of 18 to 30 inches the
layer is splotched reddish-yellow, yellow, brown, and gray cherty silty
clay. In patches there is sufficient cherty silt loam of the original sur-
face layer intermixed with the subsoil material to make the plow layer
more yellow and of a more friable consistence.

This soil is medium to strongly acid, low in plant nutrients, and has
poor moisture relations for plants. Water is absorbed slowly and little
1s retained that is available for plants. Much of the soil is lost as
runoff, which is difficult to control.

Areas of this phase have been severely eroded during a period of
cropping years. Most of these areas are small, a few of them consisting
of more than 20 acres. They are widely scattered in the vicinity of
Hinds and Copper Ridges.
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Poorly suited to crops and only fair for pasture, this soil has low
fertility, and its poor moisture relations cause its productivity to be
very low; its poor consistence, strong slope, and occasional gullies make
it difficult to work; its strong slope, slow absorption, and inability to
support & good vegetative cover make it difficult to conserve when tilled.

About 50 percent of this soil has forest reestablished on it or is unim-
proved pasture land. General farm crops, as corn, wheat, and les-
pedeza, are the most common crops grown and yields of all are low. If
good pasture is to be established, substantial fertilization and liming are
necessary, as well as proper seeding. Lespedeza, orchard grass, and
redtop are probably among the most suitable plants for this purpose.
although as the fertility and physical condition improve, bluegrass and
white clover can be included. Some areas can be best used as forest
land.

Fullerton cherty silty clay loam, severely eroded steep phase.—
This soil represents areas of Fullerton cherty silt loam, steep phase, that
have lost most or all of their original surface layer and in places part
of the subsoil as a result of erosion. Gullies, 2 to 4 feet deep, are com-
mon and in places interfere with field operations. The soil is medium
to strongly acid, low in plant nutrients, and has poor moisture relations
for plants. Water is absorbed slowly and little is retained that is
available for plants. Much of it is lost as runoff and its control as
such is very difficult.

The surface layer varies according to the erosion that has taken place.
In most places, it is reddish-yellow firm cherty silty clay loam or cherty
silty clay that is cloddy when tilled. At a depth of 18 to 30 inches
is splotched reddish-yellow, yellow, brown, and gray cherty silty clay.
In patches, sufficient cherty silt loam of the original surface layer is
intermixed with the subsoil material to make the plow layer more yellow
and of a more friable consistence. The aggregate area of this soil is
not large. The areas, ranging from 5 to more than 50 acres, are widely
scattered throughout the Fullerton-Clarksville-Bolton association.

Poorly suited to crops and pasture, this soil is unproductive be-
cause of its low fertility and unfavorable moigture relations. TIts work-
ability is poor because of the strong slope and unfavorable consistence,
and its conservability is poor because of the strong slope and low mois-
ture-absorbing ability. Unless considerable effort is made to establish
a good grass cover by seeding and heavy fertilization, including organic
matter, it probably can be used best for forest.

All this soil has been tilled but about 70 percent is now abandoned
to forest or unimproved pasture. Most of the rest is used for corn,
small grains, and hay or pasture. Yields of all crops are low. Some
of the more suitable areas, as the less steep parts and those not subject
to runoff water from areas above, may be worth improving for pasture
but in general forest cover or such vegetation as kudzu should be
established.

Fullerton fine sandy loam.—This type and its several phases form
a group of moderately sandy upland soils. They have developed from
dolomitic limestone in which there were strata of calcareous fine-grained
sandstone. As a group, these Fullerton soils occupy a considerable
acreage most of which is south of Richland Knobs.
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This type is not extensive, and the separate areas are not large. The
surface is undulating to rolling, the gradient ranging to about 12 percent.
Most of the areas are on ridge tops and are associated with the more
strongly sloping Fullerton, Clarksville, and Bolton soils. Some of the
surface drainage is to sinkholes. The native vegetation was predom-
inantly oak, hickory, and tuliptree, with some shortleaf pine intermixed,
and other deciduous hardwoods.

A profile description is as follows:

0 to 10 inches, very friable brownish-gray to gray fine sandy loam
to loam.

10 to 48 inches, yellowish-red friable but firm and moderately com-
pact when dry fine sandy clay.

48 in¢hes -, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry fine sandy clay. Bedrock
dolomitic limestone is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached arenaceous limestone fragments
2 to 8 inches in diameter are common in many places but do not inter-
fere with cultivation. The entire soil is medium to strongly acid, low
in plant nutrients, and moderately friable and permeable to roots and
moisture.

This soil is suited to crops requiring tillage. Under good manage-
ment it is moderately productive, but its natural fertility is low. Be-
cause of its undulating to rolling surface and moderately loose consis-
tence, it is easily worked and is not difficult to conserve, although the
more sloping parts require some special attention to control runoff.
As plant nutrients are rapidly leached from soils as sandy as this type,
consistent fertilization is required to maintain a moderately high state
of fertility. Although good pastures may be maintained, they are not
so productive as are those on the finer textured Fullerton soils.

About a fourth of this soil has been cleared; the rest is under forest.
The cleared parts are used principally for wheat, tobacco, corn, and
lespedeza. Moderate to light applications of fertilizer are used for corn
and for some small grain. Moderately heavy applications are used for
tobacco. Lime has been applied to some areas at the rate of about 2
tons an acre. Fall-sown grains are the chief cover crops used and
green-manure crops are not commonly grown. Under average manage-
ment corn yields about 23 bushels, wheat about 10 bushels, and les-
pedeza about 0.7 ton an acre (pl. 6).

This soil is best managed under a rotation of 3 or 4 years. A sequence
of a row crop, 1 or 2 years of small grain, and 1 or 2 years of hay is
well suited to it. All the important plant nutrients, nitrogen, phos-
phorus, and potassium need to be maintained by fertilization and
legume crops, and lime is required, especially if legumes as red clover.
white clover, or alfalfa are to be grown. Good management requires
that organic matter be added either by the application of barnyard
manure or green-manure crops. Where a high level of fertility is main-
tained, red clover, alfalfa, timothy, bluegrass, and white clover can be
grown; at lower levels of fertility, lespedeza, redtop, and orchard grass
are better suited as hay and pasture crops. Crops respond well to
proper fertilization and, when the fertility is maintained at a fairly high
level, corn yields about 33 bushels, wheat about 20 bushels, lespedeza



GRAINGER COUNTY, TENNESSEE 31

about 1.3 tons, and tobacco about 1,200 pounds an acre. Good returns
from tobacco are obtained by supplementing barnyard manure with
commercial fertilizer.

Fullerton fine sandy loam, eroded phase.—As a result of erosion
this soil differs from the type in having lost 50 to 75 percent of the
original surface layer. It is formed from dolomitic limestone in which
were strata of calcareous fine-grained sandstone. The subsoil is within
plow depth in about a half or more of its area and here tillage has
mixed subsoil material with the original surface layer. There are
limited tracts where the plow layer is still entirely within the original
surface layer and others where all the original surface layer has been
lost and the plow layer now consists entirely of subsoil material. The
surface is rolling (about 12 percent), and drainage is good.

This phase is widely distributed south of Richland Knobs. Areas
seldom exceed 40 or 50 acres, and most of them occupy ridge crests
associated chiefly with hilly phases of Fullerton soils.

A profile description is as follows:

0 to 5 inches, brownish-gray or grayish-yellow fine sandy loam or
loam. The thickness of this layer varies greatly depending on
the quantity of erosion.

5 to 40 inches, yellowish-red friable but firm moderately compact
when dry fine sandy clay.

40 inches -, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry fine sandy clay. Bedrock
dolomitic limestone is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common in many places but are not sufficiently
abundant to interfere with cultivation. The entire soil is medium to
strongly acid and low in plant nutrients. It is moderately friable and
permeable to roots and moisture.

This soil is suited to crops requiring tillage. Under good manage-
ment it is moderately productive, but its natural fertility is low.
Because of its undulating to rolling surface and moderately loose con-
sistence, the soil is easily worked and is not difficult to conserve, although
the more sloping parts require some special attention to control runoff.
Consistent fertilization is required to maintain a moderately high state
of fertility, as plant nutrients are rapidly leached off.

All this soil has been cleared and cropped. About 35 percent of it is
used for corn, 30 percent for wheat, 25 percent for hay and pasture,
and a small part for tobacco and other crops. Moderate to light appli-
cations of fertilizer are used for corn and for small grain. Moderately
heavy applications are used for tobacco. Lime has been applied to
some areas at the rate of about 2 tons an acre. Fall-sown grains are the
chief cover crops used and green-manure crops are not commonly grown.
Under average management corn yields 20 to 25 bushels, wheat about
10 bushels, and lespedeza about 0.6 ton an acre.

Rotations consisting of 1 year of row crops, 1 or 2 years of small
grain, and 1 or 2 years of legume hay or pasture, are well suited to this
soil providing its fertility is maintained at a fairly high level and other
practices are used to conserve it from losses by runoff. All the impor-
tant plant nutrients—mnitrogen, phosphorus, and potassium—need to be
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maintained by fertilization, and lime is required, especially if legumes,
as red clover, white clover, or alfalfa are grown. Where the fertility
is not maintained at a high level, lespedeza, redtop, and orchard grass
are better suited as hay and pasture crops. Crops respond well to
proper fertilization and when the fertility is maintained at a fairly high
level under good management, corn yields about 33 bushels, wheat about
18 bushels, lespedeza about 1.3 tons, and tobacco about 1,100 pounds
an acre. Good returns from tobacco are obtained by supplementing
barnyard manure with commercial fertilizer.

Proper conservation requires that tillage be kept at a minimum and
a vegetative cover be maintained on it as much of the time as possible.
Cover crops should follow row crops in order to protect the soil in'winter,
and tillage should be on the contour wherever feasible. Terracing may
be practical under certain conditions as a means of erosion control.

Fullerton fine sandy loam, undulating phase.—This soil differs
from the type in having a smoother surface, the gradient ranging to
about 5 percent. It is developed from dolomitic limestone in which
were strata of calcareous fine-grained sandstone. Drainage is good.
Practically all the soil occupies small areas on the ridge tops. The
separate areas are widely distributed in the area south of Richland
Knobs.

A profile deseription is as follows:

0 t0114 inches, brownish-gray to gray friable fine sandy loam or
oam.

14 to 48 inches, yellowish-red friable but firm moderately compact
when dry fine sandy clay. :

48 inches -, splotched yellow, gray, red, and brown crumbly but
firm and moderately compact when dry sandy clay. Bedrock
dolomitic limestone is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments, 2 to 8
inches in diameter, are common in many places but are not sufficiently
abundant to interfere with cultivation. The entire profile is medium
to strongly acid, low in plant nutrients, moderately friable, and per-
meable to roots and moisture.

A small acreage has some chert throughout its depth, and these more
sloping areas tilled for many years have lost 50 to 75 percent of the
surface layer. The plow layer consists of a mixture of surface and
subsoil material.

This soil is suited to crops requiring tillage. Under good management
it is moderately productive, but its natural fertility is low. It is easily
worked and not difficult to conserve, although consistent fertilization
is necessary in maintaining a moderately high state of fertility as plant
nutrients are rapidly leached.

All this soil has been cleared and cropped. About 40 percent of it
is used for corn, 30 percent for hay and pasture, and 30 percent for
wheat, tobacco, and other crops. Moderate to light applications of
fertilizer are used for corn and for some small grain. Moderately heavy
applications are used for tobacco. Lime has been applied to some
areas at the rate of about 2 tons an acre. Fall-sown grains are the
principal cover crops used, and green-manure crops are not commonly
grown. Under average management corn yields about 25 bushels, wheat
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about 11 bushels, and lespedeza about 0.7 ton an acre.

This soil is suited to a moderately short rotation providing the fer-
tility is maintained at a relatively high level. If a high productivity
is to be maintained, all the important plant nutrients—nitrogen, phos-
phorus, and potassium—need to be maintained by consistent fertiliza-
tion and legume crops. Organic matter must be added either as manure
or through green-manure crops, and lime is required especially for red
and white clovers and alfalfa. Unless a relatively high state of fertility
is maintained, lespedeza, redtop, and orchard grass are preferred for
hay and pasture crops. Where the productivity of the soil is main-
tained at a high level, corn yields about 38 bushels, wheat about 19
bushels, red clover about 1.6 tons, and tobacco about 1,300 pounds an
acre.

Fullerton fine sandy loam, hilly phase.—This soil differs from the
type in having a stronger slope (12 to 30 percent). It is developed from
dolomitic limestone in which were strata of calcareous fine-grained
sandstone. Drainage is good. Most areas have a complex slope or
lay of the land condition consisting of narrow ridge tops and strong
slopes extending to drainageways and sinkholes. Native vegetation
consisted chiefly of oak, hickory, and tuliptree, with some pine inter-
mixed. The area occupied by this phase is not large, and it occurs
south of Richland Knobs.

A profile description is as follows:

0 to 12 inches, brownish-gray to gray friable fine sandy loam. This
layer varies in thickness.

12 to 42 inches, yellowish-red friable but firm and moderately com-
pact when dry fine sandy clay.

42 inches +, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry fine sandy clay. Bedrock
is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common but do not interfere with cultivation.
The entire soil is medium to strongly acid, low in plant nutrients,
moderately friable, and permeable to roots and moisture.

Although limited by its strong slope and low fertility, this soil is suited
to crops requiring tillage, as small grains and certain hay and pasture
crops. Also because of its strong slope, it is difficult to work and, under
a system of management involving cultivation, it is difficult to conserve
satisfactorily.

_Practically none of this soil has been tilled, and at present it is occu-
pied chiefly by cut-over deciduous forest. Cleared areas produce fair
to good yields for a few years, but if good yields are to be maintained,
regular fertilization and liming must be practiced, organic matter main-
tained, and management otherwise adjusted to keep the soil losses by
erosion at a minimum. A rotation of fall-sown small grains with a hay
or pasture crop is well suited. If the fertility is maintained at a high
level, red clover, timothy, or alfalfa may be grown, otherwise, lespedeza
and redtop are the preferred hay and pasture plants. Where properly
fertilized and otherwise well managed, lespedeza yields 1 to 1.2 tons,
wheat 13 bushels, and barley about 22 bushels an acre. If row crops
are required, they should be grown very infrequently and should be
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followed by a cover crop. Field operations, especially plowing and
cultivation, should be on the contour and where row crops are grown,
strip cropping may be advisable. Terracing is not considered practical
except on some of the smoothest parts.

Fullerton fine sandy loam, severely eroded hilly phase.—This
soil represents areas of the hilly phase of the type that have lost prac-
tically all their surface soil and in places part of their subsoil by erosion.
It is formed from dolomitic limestone in which were strata of calcareous
fine-grained sandstone. Drainage is good. The surface is strongly
sloping (12 to 30 percent).

In most areas that are not tilled gully erosion has been sufficiently
active to cause the surface to be uneven, and there may be a few gullies
that are not obliterated by tillage. Most of these, however, are cross-
able with farm machinery. Areas idle for several years commonly have
gullies and a few of these are difficult or impossible to cross. The larger
gullies are shown on the soil map by appropriate symbols. The sep-
arate areas are small and are generally part of a hilly landscape con-
sisting of Bolton and other less eroded Fullerton soils. All is in the
area south of Richland Knobs. The native vegetation consisted of oak,
hickory, and tuliptree, with some pine intermixed.

A profile description is as follows:

0 to 30 inches, yellowish-red friable but firm and moderately com-
pact when dry fine sandy clay.

30 inches -, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry fine sandy clay. Bedrock
is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments, 2 to 8
inches in diameter, are common but not sufficiently abundant to inter-
fere with cultivation. The entire soil is medium to strongly acid and
low in plant nutrients. The plow layer is much less friable than that
of the less eroded phases, and its capacity to hold moisture available to
plants is much lower. On the whole the soil is moderately permeable
to roots and slowly permeable to moisture.

The productivity is very low, because of its low fertility and droughty
nature. Its strong slope and unfavorable consistence make it difficult
to work and difficult to conserve when tilled. It is therefore not well
suited to crops but if properly fertilized and managed, it is suitable for
pasture. Many areas may be best used for forest.

All this soil has been cleared and cropped, but about 50 percent of it
has been abandoned to forest or unimproved pasture. About 15 per-
cent is used for corn, 25 percent for hay and pasture, chiefly lespedeza,
and 10 percent for small grain and other crops. Pasture on the aban-
doned areas is poor. Most of the cover of such areas consists of an
uneven stand of broomsedge with some sassafras, persimmon, and briers
intermixed. Only irregular, light applications of fertilizer are made
and most of this is for wheat. Very little manure is applied and crops
are not commonly plowed under to increase the fertility. Lime has
been applied to some areas. Rotations are not consistently followed,
but it is a common practice to allow areas to lie idle for a period of years,
after which they are again cropped for a short time. Under average
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management, corn yields about 10 bushels, wheat about 4 bushels, and
lespedeza about 0.4 ton an acre.

Most areas can be best used as permanent pasture. For this purpose,
the fertility and physical nature of the soil should be improved suffici-
ently to support a good legume and grass cover. Phosphorus, lime, and
organic matter are especially needed for this purpose, but nitrogen and
potassium are also low, and applications of them can be expected to give
response in the crops. Except where the fertility 1s greatly increased,
lespedeza, redtop, and orchard grass are among the most suitable pas-
ture plants. Weed and brushy growth will require eradication on most
areas, if good pasture is to be maintained.

Fullerton fine sandy loam, eroded hilly phase.—As a result of
erosion this soil represents areas of the typical hilly phase that have lost
50 to 75 percent of the surface soil. It is developed from dolomitic
limestone in which were strata of calecareous fine-grained sandstone.
Drainage is good. The surface is hilly (12 to 30 percent). Most areas
have a complex slope or lay of the land condition consisting of narrow
ridge tops and strong slopes extending to drainageways and sinkholes.
The native vegetation consisted of oak, hickory, and tuliptree, with
some pine intermixed. Separate areas of this fairly extensive soil are
about 50 acres in size and are widely scattered south of Richland Knobs.

A profile deseription is as follows:

0 to 5 inches, brownish-gray or grayish-yellow fine sandy loam or
loam. Where erosion has been less than average the surface
layer may be 10 to 12 inches thick, whereas in the most eroded
patches the subsoil may be exposed.

5 to 40 inches, yellowish-red friable but firm moderately compact
when dry fine sandy clay.

40 inches 4, yellow, gray, red, and brown crumbly but moderately
firm and compact when dry fine sandy clay.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common in many places but do not interfere with
cultivation. The entire soil is medium to strongly acid, low in plant
nutrients, and moderately friable and permeable to roots and moisture.

The soil is physically suited to erops requiring tillage, although it is
limited by its strong slope and low fertility. Under proper manage-
ment, it 1s suited to small grains and certain hay and pasture crops.
Because of its strong slope, it is difficult to work and under a system of
management involving cultivation, it is difficult to conserve satisfac-
torily.

All this soil has been cleared and cropped but about 10 percent of it
has been abandoned to forest or unimproved pasture. About 20 per-
cent is used for corn, 20 percent for wheat, 5 percent for tobacco, and
about 45 percent for hay and pasture in rotation. Fertilization is heavy
for tobacco, but other crops receive only irregular light applications of
commercial fertilizer. Lime has been applied to some of this soil at
about 2 tons an acre. Little organic matter is returned to the soil and
fall-sown small grains are the chief cover crops. Much land used for
corn is without an effective cover in winter. Under average manage-
ment, corn yields about 15 bushels, wheat 8 bushels, and lespedeza, 0.4
ton an acre. Relatively long rotations should be used and cover crops,
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preferably legumes, should be grown where the surface would otherwise
be without a growing vegetative cover. In general, crops respond to
fertilization with nitrogen, phosphorus, and potassium. Organic matter,
either as barnyard manure or green-manure crops, should be added at
regular intervals, and lime is required for good yields of legumes and
grasses. Where properly seeded and grazed, pastures respond to phos-
phorus and lime.

Tillage should be kept at a minimum because of the erosion hazard.
Permanent meadow and pasture are well suited to this phase. Tillage
and other field operations should be on the contour, and strip cropping
may be advisable.

Fullerton cherty fine sandy loam.—A light-colored cherty fine
sandy loam soil with a thick cherty yellowish-red subsoil on some of
the cherty ridges, developed from cherty dolomitic limestone in which
were strata of calcareous fine-grained sandstone. It differs from Fuller-
ton cherty silt loam chiefly in having a more sandy texture. It is well
drained, some of it to sinkholes, and the surface is rolling (about 12
percent). Most areas are on ridge crests associated with the more
strongly sloping Fullerton, Bolton, and Clarksville soils. The native
vegetation was chiefly oak, hickory, and tuliptree, with some pine inter-
mixed. Most areas are inextensive and widely distributed south of
Richland Knobs.

A profile description is as follows:

0 to 14 inches, friable brownish-gray to gray cherty fine sandy loam
or cherty loam.

14 to 48 inches, yellowish-red friable but firm and moderately com-
pact when dry cherty fine sandy clay.

48 inches -, splotched yellow, gray, red, and brown erumbly but
firm moderately compact when dry cherty fine sandy clay.
Bedrock dolomitic limestone is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common. In most places these fragments with the
chert are sufficiently abundant to interfere materially with cultivation.
The entire soil is medium to strongly acid and low in plant nutrients
and organic matter. The surface layer is friable, and the subsoil is
moderately permeable to roots and moisture.

This soil is suited to crops requiring tillage, but its productivity is
low and the high content of chert and stone fragments makes it moder-
ately difficult to work, especially with hand implements. A high state
of fertility is probably difficult to maintain because of the ease with
which plant nutrients are lost by leaching and runoff water. Erosion
is active on the more sloping parts when a good vegetative cover is
not maintained.

About 25 percent of the soil has been cleared and used for corn, small
grains, chiefly wheat, and hay. Lespedeza is the principal hay crop.
Fertilization is moderate to light and irregular, and green-manure
crops are not commonly grown. Row crops, chiefly corn, are grown at
frequent intervals. Some lime probably has been applied to a few areas.
Under average management corn yields about 15 bushels, wheat 8 bush-
els, and lespedeza about 1% ton an acre. The soil responds to goord
management. Substantial fertilization especially with phosphorus,
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lime, and probably potassium and an increase in the content of organic
matter are necessary for good yields.

The soil should be protected as much of the time as possible by a
close-growing crop and for this purpose, moderately long rotations con-
sisting chiefly of fall-sown small grains and legumes and grass hay and
pasture crops are suitable. Where the fertility is increased red clover,
timothy, and possibly alfalfa are suitable, but in general lespedeza,
redtop, and orchard. grass are among the better suited hay and pasture
crops. Tillage and other field operations should be on the contour where
feasible and terracing may be practical at least where tillage is carried
on regularly. Under good management, corn yields about 25 bushels,
wheat about 15 bushels, and lespedeza about 0.8 ton an acre.

Fullerton cherty fine sandy loam, eroded phase.—As a result of
erosion this soil represents areas of the type that have lost 50 to 75
percent of the surface layer. It is developed from cherty dolomitic
limestone in which were strata of caleareous fine-grained sandstone.
Drainage is good. The surface is rolling (about 12 percent). Most
areas are on ridge tops associated with the more strongly sloping Fuller-
ton, Bolton, and Clarksville soils south of Richland Knobs. Separate
areas seldom occupy more than 40 to 50 acres. The native vegetation
was chiefly oak, hickory, and tuliptree, with some pine intermixed.

A profile description is as follows:

0 to 5 inches, brownish-gray or grayish-yellow cherty fine sandy
loam or cherty loam. The thickness varies greatly, depending
on the quantity of erosion.

5 to 40 inches, yellowish-red friable but firm moderately compact
when dry cherty fine sandy clay.

40 inches -+, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry cherty fine sandy elay.
?edrock cherty dolomitic limestone is at a depth of 20 to 30

eet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common. These fragments with the chert are
sufficiently abundant in most places to interfere materially with culti-
vation. The entire soil is medium to strongly acid and low in plant
nutrients and organic matter. The surface layer is friable, and the sub-
soil is moderately permeable to roots and moisture.

This phase is suitable for crops requiring tillage, but its low fertility
causes its productivity to be low, and the high content of chert and stone
fragments makes it difficult to work, especially with hand implements.
Erosion is active on the more sloping parts, especially cultivated areas,
where a good vegetative cover is not maintained.

All the soil has been cleared and most of it is cropped. About 25
percent is used for hay and pasture, about 30 percent for wheat, and
about 40 percent for corn, tobacco, and other crops. Very little is idle.
Lespedeza is the principal hay crop and wheat the chief small grain.
Fertilization is moderate to light and irregular, and green-manure crops
are not commonly grown. Some lime has been applied. Row crops,
chiefly corn, are grown at frequent intervals on much of the acreage.
Fall-sown small grains and hay and pasture crops afford an effective
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cover on some of the acreage but much of it is not protected by a grow-
ing crop through the winter.

Under average management, corn yields about 12 bushels, wheat
about 7 bushels, and lespedeza about 0.4 ton an acre. Substantial fer-
tilization, especially with phosphorus and lime and probably potassium,
and an increase in the content of organic matter are necessary for good
yields. The soil should be protected as much of the time as possible
by a close-growing crop and for this purpose moderately long rotations,
consisting chiefly of fall-sown small grains and legume and grass hay
and pasture crops, are suitable. Where the fertility is greatly increased
and sufficient lime is applied, red clover, timothy, white clover, bluegrass,
and possibly alfalfa are suitable but in general, lespedeza, redtop, and
orchard grass are among the better suited hay and pasture crops. Till-
age and other field operations should be on the contour where feasible,
and terracing may be practical where tillage is carried on regularly.
Under good management, corn yields about 22 bushels, wheat about
15 bushels, and lespedeza about 0.7 ton an acre.

Fullerton cherty fine sandy loam, hilly phase.—This soil, devel-
oped from cherty dolomitic limestone in which were strata of calcareous
fine-grained sandstone, differs from the type in having a more strongly
sloping surface (12 to 30 percent). Drainage is good. Most areas have
a complex slope or lay of the land consisting of narrow ridge tops and
strong slopes that extend to drainways and sinkholes. The separate
areas range from a few to 50 acres or more and are widely distributed
in the area south of Richland Knobs. The native vegetation was pre-
dominantly oak, hickory, and tuliptree, with some pine intermixed.

A profile description is as follows:

0 to 12 inches, friable brownish-gray to gray cherty fine sandy loam
or cherty loam. This layer varies greatly in thickness.

12 to 42 inches, yellowish-red friable but firm moderately compact
when dry cherty fine sandy clay.

42 inches -, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry cherty fine sandy clay.
Bedrock is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common. These fragments with the chert are
sufficiently abundant to interfere materially with cultivation. The
entire soil is medium to strongly acid and low in plant nutrients and
organic matter. The surface layer is friable, and the subsoil is perme-
able to roots and moisture.

Although limited by its strong slope, low fertility, and stoniness this
soil is physically suited to crops requiring tillage. Under proper man-
agement, it is suited to a rotation of fall-sown small grains and certain
hay and pasture crops. Because of its strong slope and stoniness, it is
difficult to work and under a system of management involving cultiva-
tion, it is difficult to conserve satisfactorily.

Practically none of this soil has been tilled and at the present time,
it is occupied chiefly by a cut-over deciduous forest. When cropped, it
can be expected to produce fair fields for a very few years, but if good
yields are to be maintained, regular fertilization and liming must be
practiced, the organic matter maintained, and the management other-
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wise adjusted to keep losses by erosion at a minimum. A rotation of
fall-sown small grains with a hay or pasture crop is well suited to this
phase. If it is necessary to grow row crops, they should be grown very
infrequently and followed by a cover crop. Field operations, especially
plowing and cultivation, should be on the contour and when row crops
are grown, strip cropping may be advisable. Terracing is not consid-~
ered practical except possibly on some of the smoother parts. Under
proper fertilization and management, lespedeza yields about 0.9 ton
and wheat about 12 bushels an acre.

Fullerton cherty fine sandy loam, eroded hilly phase.—A soil
formed from cherty dolomitic limestone in which were-strata of calcar-
eous fine-grained sandstone. It differs from type in having a stronger
slope and in having lost 50 to 75 percent of its surface layer by erosion.
Drainage is good. The surface is hilly (12 to 30 percent). Most areas
have a complex slope or lay of the land consisting of narrow ridge tops
and strong slopes extending to drainways and sinkholes. This is one of
the more extensive of the Fullerton soils. The separate areas are of
moderate size and are widely distributed south of Richland Knobs. The
native vegetation was predominantly oak, hickory, and tuliptree, with
some pine intermixed.

A profile description is as follows:

0 to 5 inches, brownish-gray or grayish-yellow cherty fine sandy
loam or cherty loam. Where there has been less than the
average quantity of erosion, the thickness of this layer may
be 10 to 12 inches, whereas in the most eroded patches subsoil
material may be exposed.

5 to 40 inches, yellowish-red friable but firm moderately compact
when dry cherty fine sandy clay.

40 inches -+, yellow, gray, red, and brown crumbly but moderately
firm and compact when dry cherty fine sandy clay. Bedrock
dolomitic limestone is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common in many places, and these fragments
with the chert are sufficiently abundant in most places to interfere
materially with cultivation. The entire soil is medium to strongly acid
and low in plant nutrients and organic matter. The surface layer is
friable, and the subsoil is moderately permeable to roots and moisture.

This soil is physically suited to crops requiring tillage although it is
limited in this respect by its strong slope, low fertility, and stoniness.
Under proper management, it is suited tp a rotation of fall-sown small
grains and certain hay and pasture crops. Because of its strong slope
and stoniness, it is difficult to work, and under a system of management
involving eultivation, it is difficult to conserve satisfactorily.

All this soil has been cleared and cropped, but about 20 percent is
now abandoned to forest or unimproved pasture. About 15 percent is
used for corn, 15 percent for small grains, 45 percent for hay and im-
proved pasture, and the rest for miscellaneous crops including some
tobacco. Fertilization is light and irregular except on the land for to-
bacco. Wheat commonly receives light applications, but hay crops are
celdom fertilized, although lime has been applied on some acreage and
some phosphorus has been used for hay. Little organic matter is re-
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turned to the soil, and fall-sown small grains and the hay crops are the
only winter cover crops. Under average management, corn yields about
10 bushels, wheat about 6 bushels, and lespedeza about 0.4 ton an acre.

Crops are not commonly rotated systematically. If crops are to be
grown, a relatively long rotation should be used and cover erops, pref-
erably legumes, should be grown where the surface would otherwise be
without a growing vegetative cover. A rotation consisting entirely of
fall-sown small grains and hay and pasture legumes and grains is well
suited to this soil. Substantial fertilization, liming, and incorporation
of organic matter are required if good yields are to be obtained.
Legumes and grasses respond well to phosphorus and lime, but unless
the fertility of the soil is brought to a high level, lespedeza, redtop, and
orchard grass are generally more suitable than red clover, white clover,
timothy, and bluegrass. Under proper fertilization and management,
lespedeza yields about 0.9 ton an acre.

Tillage should be kept at a minimum, because of the erosion hazard.
Where feasible, permanent pasture and meadow are preferred for this
phase. Tillage and other field operations should be on the contour and
strip cropping may be advisable.

Included with this soil are a few areas that have a subsoil more like
that of the Clarksville soils inasmuch as the material is yellow rather
than yellowish-red cherty clay loam.

Fullerton cherty clay loam, severely eroded phase.—This soil
represents areas of Fullerton cherty fine sandy loam that have lost prac-
tically all the surface soil as a result of erosion. It is developed from
cherty dolomitic limestone in which were strata of calcareous fine-grained
sandstone. The surface is sloping or rolling, and the gradient ranges
to about 12 percent. Drainage is good. In most tilled areas gully
erosion has been sufficiently active to cause the surface to be uneven,
and there may be a few gullies that are not obliterated by tillage, but
most of them are crossable with farm machinery. On areas that have
been idle for several years a few gullies have formed that are difficult
or impossible to cross. The larger ones are shown on the soil map by
appropriate symbols.

Most areas are on the upper part of ridge slopes associated with the
less eroded areas of Fullerton cherty fine sandy loam. The small areas
are widely scattered south of Richland Knobs. The native vegetation
was chiefly oak, hickory, and tuliptree, with some pines intermixed.

A profile description is as follows:

0 to 30 inches, yellowish-red firm and moderately compact when
dry cherty fine sandy clay.

30 inches -+, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry cherty flne sandy clay.
Bedrock is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common. In most places these fragments with
chert are sufficiently abundant to interfere materially with cultivation.
The entire soil is medium to. strongly acid and low in plant nutrients
and organic matter. The surface layer is friable, and the subsoil is
moderately permeable to roots and moisture.
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Because of its low fertility, unfavorable consistence of the plow layer,
stoniness, and low capacity for water available to plants, this soil is not
well suited to crops requiring tillage. Unless its productivity is greatly
increased, yields are low and erosion is active. If it is improved suffici-
ently to support a good grazing cover, it is suited to pasture.

All this soil has been cleared and cropped, but approximately 20
percent of it has been abandoned to forest or unimproved pasture.
About 30 percent is used for corn, 20 percent for small grains, princi-
pally wheat, and about 30 percent for hay and improved pasture. Little
fertilization is practiced, and cover crops other than the fall-sown grains
are not commonly used. It is a common practice to allow areas of this
soil to lie idle for several years between periods of cropping. Under
average conditions corn yields about 10 bushels, wheat 4 bushels, and
lespedeza 0.4 ton an acre. Fairly good pasture can be established but
in order to do so, the organic-matter, plant-nutrient, and lime content
must be greatly increased. Lespedeza, redtop, and orchard grass are
among the hay and pasture plants best suited to this type. Areas that
must be cropped should be used in a rotation of close-growing fall-sown
small grains and legume and grass hay and pasture crops.

Included with this soil are a few areas free of chert, which represent
severely eroded areas of Fullerton fine sandy loam.

Fullerton cherty clay loam, severely eroded hilly phase.—This
soil differs from Fullerton cherty fine sandy loam in having a stronger
slope and in having lost practically all the surface soil by erosion. It
is developed from cherty dolomitic limestone in which were strata of
calcareous sandstone. Drainage is good. Surface drainage is partly
to drainways and partly to sinkholes. The surface is strongly sloping
(12 to 30 percent). In most areas now tilled gully erosion has been
sufficiently active to cause the surface to be uneven, and there may be
a few gullies that are not obliterated by tillage, but most of them are
crossable with farm machinery. Areas that have been idle for several
years commonly have gullies and a few of these are difficult or impos-
sible to cross. The large gullies are shown on the soil map by appro-
priate symbols. The areas are relatively small and are associated with
other Fullerton and Bolton soils south of Richland Knobs. The native
vegetation was oak, hickory, and tuliptree, with some pine intermixed.

A profile description is as follows:

0 to 30 inches, yellowish-red friable but firm and moderately com-
pact when dry fine sandy clay.

30 inches +, splotched yellow, gray, red, and brown crumbly but
firm moderately compact when dry fine sandy clay. Bedrock
is at a depth of 20 to 30 feet.

Dark-brown sandstone or leached sandy limestone fragments 2 to 8
inches in diameter are common, and with the chert, they are sufficiently
abundant to interfere with tillage. The entire soil is medium to strongly
acid and low in plant nutrients and organic matter. The surface layer
is less friable than that of the less eroded phases, and its capacity to
hold moisture available to plants is much lower. On the whole the soil
is moderately permeable to roots and slowly permeable to moisture.

Because of the low fertility and droughty nature of this phase, the
productivity is very low. Its strong slope and unfavorable consistence
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make it difficult to work, and it is difficult to conserve when tilled. It is
therefore not well suited to crops but if properly fertilized and man-
aged, it is suitable for pasture. Many areas may be best used for forest.

All this soil has been cleared and cropped but about 50 percent of it
has been abandoned to forest or unimproved pasture. About 15 per-
cent is used for corn, 25 percent for hay and pasture, chiefly lespedeza,
and 10 percent for small grains and other crops. Pasture on the aban-
doned areas is poor. Most of the cover consists of an uneven stand of
broomsedge with some sassafras, persimmon, and briers intermixed.
Only light and irregular applications of fertilizer are made and most of
this is for wheat. Very little manure is used gnd crops are not com-
monly plowed under as green manure. Lime has been applied to a
small acreage. Rotations are not consistently followed, but it is a
common practice to allow areas to lie idle for a period of years after
which they are again cropped for a short time. Under average man-
agement, corn yields about 8 bushels, wheat 4 bushels, and lespedeza
about 0.3 ton an acre. Most areas probably can be best used as perm-
anent pasture. For this purpose the fertility and physical nature should
be improved sufficiently to support a good legume and grass cover.
Phosphorus, lime, and organic matter are especially needed for this
purpose, but nitrogen and potassium are also low and applications of
them can be expected to give response in the crops. Except where the
fertility is increased greatly, lespedeza, redtop, and orchard grass are
among the most suitable pasture and hay plants. If good pasture is to
be maintained, weeds and brushy growth will have to be eradicated on
most areas.

Greendale loam.—This light-brown soil on gentle valley slopes con-
sists of local alluvium or colluvium washed from Fullerton and Clarks-
ville soils. The surface is gently sloping, the gradient ranging up to
about 5 percent. Internal drainage is somewhat retarded but is suffi-
ciently good for all crops commonly grown. All the areas are small.
Most of them are on alluvial fans at the mouths of short drains from
areas of Fullerton and Clarksville soils, but a few lie as gently sloping
narrow strips at the base of the hills. The areas are widely scattered
near Hinds and Copper Ridges and south of Richland Knobs. The
native vegetation was predominantly deciduous hardwoods.

A profile deseription of this loam is as follows:

0 to 10 inches, brownish-gray to grayish-brown friable loam.

10 to 30 inches, brownish-yellow firm but friable silty clay loam
that breaks to nut-sized fragments.

30 inlches =+, yellow mottled with gray and brown friable silty clay
oam.

The texture of the surface layer varies from loam to silt loam, the
latter prevailing in those areas associated with silt loam of the Fullerton
and cherty silt loam types of the Fullerton and Clarksville soils. Those
areas associated with the more cherty Clarksville and Fullerton soils
have some chert and in a few places it is sufficiently abundant to inter-
fere a little with tillage. The subsoil varies in structure. Whereas
most areas have a fairly well developed subsoil, some areas consist of
silt loam with little structure throughout and do not have so strong a
color contrast between the surface layer and the subsoil.
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The entire profile is medium to strongly acid. It is moderately fer-
tile, moderately low in content of organic matter, permeable to roots
and moisture, and its capacity for holding moisture available to plants
is fairly good.

This loam is well suited to crops requiring tillage and to all crops
commonly grown in the county. It is moderately productive, responds
to fertilization, is easily worked, and is not difficult to conserve either
against losses by runoff or leaching.

Practically all of this soil is cleared and cropped. Corn occupies
about 45 percent, tobacco about 10 percent, hay and pasture about
25 percent, and small grains about 20 percent. Short rotations are
common, and row crops are grown on the average of 1 year out of 2,
whereas some areas are used almost continuously for this purpose.
Some fertilization is practiced, and those areas near the farm buildings
generally receive manure. Lime has been applied to a fairly large part;
most of it at about 2 tons an acre. The tobacco crop is fertilized
heavily with barnyard manure supplemented by commercial fertilizer.
Under average management, corn yields about 28 bushels, barley 16
bushels, red clover 1 to 1.5 tons, and tobacco about 1,000 pounds an acre.
Tobacco ordinarily is of good quality. The productivity of this soil
can be increased materially by heavier fertilization, systematic liming,
and the addition of organic matter. It is suited to moderately short
rotations, but the row crops should be followed by cover crops to aid in
maintaining its fertility and favorable tilth and to protect it from ero-
sion. Where the fertility is maintained at a high level, crimson clover
is one of the better cover crops and red clover one of the better hay
crops. Pasture mixtures, including bluegrass and white clover, afford
good grazing, where the fertility and lime requirements have been ful-
filled. The more sloping parts and those subject to runoff may require
special attention to avoid damage by runoff. Under a high level of
management, corn yields about 40 bushels, barley 32 bushels, and red
clover or lespedeza 114 to 2 tons an acre.

Greendale loam, sloping phase.—Differing from the type, this
phase has a more sloping surface (5 to 15 percent). It is developed on
local alluvium or colluvium washed chiefly from Fullerton and Clarks-
ville soils. Internal drainage is somewhat retarded but is sufficient for
all crops commonly grown. Few areas include more than 15 acres.
Most areas are at the heads of drains and on alluvial fans at the mouths
of short drains from areas of Fullerton and Clarksville soils. They are
widely distributed in association with Fullerton, Clarksville, and Bolton
soils. Native vegetation was nredominantly deciduous hardwoods.

A profile description is as follows:

0 to 8 inches, brownish-gray or grayish-brown friable loam.

8 to 30 inches, brownish-yellow firm but friable silty clay loam
that breaks to nut-sized fragments.

30 in]ches +, yellow mottled with gray and brown friable silty clay
oam,

The thickness of the surface layer ranges from 4 to 12 inches. Part
of the shallower thickness is due to erosion. The texture of this layer
varies from loam to silt loam, the latter prevailing in those areas asso-
ciated with the silt loam of the Fullerton and cherty silt loam types of
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the Fullerton and Clarksville soils. Areas associated with these more
cherty soils have some chert and in places, it is sufficiently abundant to
interfere with cultivation.

The entire profile is medium to strongly acid. The soil is moderately
fertile, its content of organic matter is moderately low, it is permeable
to roots and moisture, and its capacity to hold moisture available to
plants is fairly good.

This soil is suited to crops requiring tillage. It is moderately pro-
ductive, but because of its stronger slope, it is a little more difficult to
work and is more subject to soil losses by runoff than is the type. In
general its proper management requires a longer rotation and fewer
row crops.

Practically all this soil is cleared and cropped. Approximately 30
percent is used for corn, 10 percent for tobacco, 40 percent for hay and
pasture, and 20 percent for small grains. Length of rotations varies
from 3 to 5 years. Some fertilization is practiced, and those areas near
the farm buildings generally receive barnyard manure. Lime has been
applied to some areas. The tobacco crop is fertilized heavily with
barnyard manure supplemented by commercial fertilizer. Under aver-
age management, corn yields about 22 bushels, barley 12 bushels, and
lespedeza about 34 ton an acre. Tobacco ordinarily is of good quality.
The productivity of this soil can be increased materially by heavier
fertilization, systematic liming, and the addition of organic matter.
Because of its susceptibility to erosion, row crops should not be grown
frequently and cover crops should be used where the surface would
otherwise be bare in winter. Where the fertility is maintained at a
relatively high level, crimson clover and red and white clovers are well
suited and lespedeza, white clover, orchard grass, and bluegrass produce
good quality grazing. Where feasible, cultivation should be on the
contour, and strip cropping and terracing are practical.

Greendale silty clay loam.—This type consists of local alluvium and
colluvium washed from soils developed over clayey or argillaceous lime-
stone. Internal drainage is slow, and the surface is gently sloping
(about 5 percent). All the areas are small, and most of them are in
Clinch Valley. Most of them are along the upper parts of drainage-
ways. The native vegetation was predominantly deciduous hardwoods.

A profile description is as follows:

0 to 8 inches, grayish-brown mellow silty clay loam.

8 to 22 inches, yellow plastic silty clay loam or silty clay.

22 inches -, mottled yellow, gray, brown, and red tough plastie
silty clay.

This soil is slightly to medium acid, is moderately fertile, and bhas a
fair quantity of organic mattor. The surface soil has fairly good tilth,
and the subsoil is slowly permeable to roots and moisture. The soil
has a fairly good capacity for holding water available to plants.

Although not well suited to tobacco and root crops, as potatoes, this
type is suited to crops requiring tillage. It is naturally moderately
productive and bluegrass and white clover do well on many areas with-
out special treatment. Its workability is impaired some by the heavy
consistence and rather slow internal drainage. Only the most sloping
parts present any material conservation problems.
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Practically all this soil is being used for erops and pasture. About
60 percent is used for hay and pasture, 25 percent for corn, and most of
the rest for small grains. Little fertilization is practiced and not much
lime has been used. Lengths of rotations vary greatly. A few areas
are used consistently for row crops, whereas some of the less accessible
areas are used mostly for pasture. Cover crops are not commonly
grown, and not much organic matter is returned to the soil either by
barnyard manure or green-manure crops. Under average management,
corn yields about 28 bushels, wheat 14 bushels, and lespedeza about 1
ton an acre. Pasture is of good quality and has a fairly high carrying
capacity. Heavier fertilization, the addition of organic matter, and in
places, applications of lime may increase yields materially.

Greendale silty clay loam, sloping phase.—This soil differs from
the type in having a more sloping surface (5 to 15 percent). It is devel-
oped from local alluvium and colluvium washed from soils developed
over clayey or argillaceous limestone. Internal drainage is slow. All
the areas are small, and most of them are along the upper parts of drain-
ageways. The native vegetation was deciduous hardwoods.

A profile description is as follows:

0 to 8 inches, grayish-brown mellow silty clay loam.

8 to 22 inches, yellow plastic silty clay loam or silty clay.

22 inches -+, mottled yellow, gray, brown, and red tough plastic
silty clay.

In places where erosion has been active the surface layer is thinner;
occasionally, the subsoil is exposed. The soil is slightly to medium
acid, is moderately fertile, and has a fair quantity of organic matter.
The surface soil has fairly good tilth, and the subsoil is slowly perme-
able to roots and moisture. It has fair capacity for holding moisture
available to plants.

The productivity is a little lower than that of the type. The soil is
suited to crops requiring tillage, but it is limited in this use by its sus-
ceptibility to erosion and the heavy consistence of the subsoil. It is
not suited to tobacco and root crops, as potatoes, and row crops should
not be grown frequently. It is well suited to pasture and hay crops.

Practically all this soil is cleared and used for crops or pasture. More
than 60 percent is used for hay and pasture, about 20 percent for corn,
and most of the rest for small grains. Little fertilization is practiced
and not much lime has been used. Lengths of rotations vary. Some
areas are used in short rotations, whereas a few of the more isolated
areas are used almost wholly for pasture. Cover crops other than small
grains are not commonly grown, and not much organic matter is returned
to the soil either by barnyard manure or green-manure crops. Under
average conditions, corn yields 22 bushels, wheat 10 bushels, and les-
pedeza 0.8 ton an acre. Meadow and pasture crops are of good quality,
and the pasture has a fairly high carrying capacity. Heavier fertiliza-
tion, the addition of organic matter, and probably in places, applications
of lime will increase yields materially. Because of its susceptibility to
erosion and its relatively high productivity for legume and grass hay
and pasture crops, a rotation consisting chiefly of fall-sown small grains,
hay, and pasture is well suited to this soil.
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Guthrie silt loam.—A gray poorly drained soil occupying some of
the sinkholes common to areas overlying limestone. It consists of local
alluvium washed from soils developed over limestone. The surface is
nearly level or saucerlike, there are no surface drains from the areas,
and internal drainage is very slow. Areas are waterlogged in winter
and spring but the rest of the year they may be very dry and hard for
weeks at a time. The native vegetation was water-tolerant deciduous
trees including sweetgum, water oak, and willow oak. Few areas
occupy more than 3 acres; most of them are associated with Fullerton,
Clarksville, and Bolton soils.

A profile description is as follows:

0 to 8 inches, mellow gray silt loam.

8 to 20 inches, gray mottled with yellow and brown firm silty clay
loam.

20 inches 4, gray plastic clay.

Areas subject to flooding by runoff from cultivated areas commonly
have a light-brown to dark-brown overwash layer a few inches thick on
the surface, the color of the overwash corresponding to the soil from
which it was transported. In places the plastic clay of the lowest layer
is somewhat mottled with yellow and brown.

The soil is slightly to strongly acid. It is very low in plant nutrients
and organic matter and not high in lime. The surface layer is perme-
able and friable, but the lower subsoil is very slowly permeable to mois-
ture and roots. Moisture relations are unfavorable for good crop
growth.

Because of its poor workability and irregular and generally low pro-
ductivity, the soil is not well suited to crops. Its unfavorable moisture
relations make it poorly suited most of the time for erops commonly
grown, although some areas produce good yields during exceptionally
favorable seasons. Most areas are best used for permanent pasture
and hay.

About 90 percent of the soil is cleared, and most of it is used for hay
and pasture. Very little corn is grown and no alfalfa, tobacco, or pota-
toes. Yields of these crops are generally low. The quality of pasture is
not high, and the grazing periods are relatively restricted.

Fertilization, organic matter, and lime will increase yields of crop
and pasture plants, and drainage would be of considerable advantage
to crops but in general it is impractical, because of the very slow perme-
ability of the subsoil and the lack of drainage outlets.

Hayter loam.—A brown friable soil, consisting of material derived
from acid sandstone and shale influenced by or mixed with material
from limestone or other calcareous rocks. It is formed on local allu-
vium. Its material has been washed chiefly from Muskingum soils with
material from Armuchee, Decatur, and Sequoia soils intermixed. All
areas lie below although not commonly adjacent to outcroppings of
limestone and are very likely influenced by lime-bearing water. Inter-
nal drainage is very good. The surface is gently sloping, the gradient
ranging to about 5 percent. Most areas lie as gentle slopes below the
undulating to rolling upland of the limestone valleys and adjacent
bottom lands of the creek. Separate areas vary greatly in size, rang-
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ing up to about 30 acres and most of them are in Richland Valley. The
native vegetation was probably deciduous hardwoods.
A profile description is as follows:

0 to 15 inches, brown mellow loam.

15 to 35 inches, reddish-brown or yellowish-brown friable clay loam.

35 inches -+, moderately splotched brown, yellow, red, and gray
friable silty clay loam.

A part of this soil has lost some of its surface as a result of erosion.
Here the surface layer is 5 to 8 inches thick and in a very few places,
some subsoil has been mixed with the surface soil material by tillage.
The entire soil is medium acid. It is high in plant nutrients and has a
fair quantity of organic matter. Tilth is good, and the soil, permeable
to roots and moisture, is capable of holding a relatively large quantity
of moisture available to plants.

This is one of the most desirable soils of the county for crops and
pasture. It is very productive, is easily worked, and is not difficult to
conserve the fertility and soil material from losses by erosion and leach-
ing. It is well suited to practically all crops including tobacco, alfalfa,
and truck crops.

Practically all this soil has been cleared and is now in crops and pas-
ture. About 40 percent is used for corn, 15 percent for tobacco, 20 per-
cent for small grains, and 25 percent for hay and pasture. It is used
in a short rotation, and row crops are grown at frequent intervals.
Tobacco is fertilized heavily but only moderate to light applications
are made for other crops; some receiving none. Yields of all crops
are high. Corn yields about 40 bushels, barley about 25 bushels, and
tobacco about 1,400 pounds an acre. Crops respond well to fertiliza-
tion and lime and with the favorable tilth and moisture relations
consistently large yields can be produced where the supply of plant
nutrients, lime, and organic matter are maintained at a high level.
Where row crops are grown at frequent intervals, legume cover crops
for green manure are of great advantage in maintaining the fertility
and organic matter. This soil supports very good pasture vegetation,
and because of its favorable moisture relations, good grazing is main-
tained on it during dry seasons much better than on most of the soils of
the uplands. Under a high level of management, corn yields about 50
bushels, barley about 38 bushels, and alfalfa about 4 tons an acre.

Hayter loam, eroded sloping phase.—This soil differs from the
type in having a more sloping surface and in having lost 50 to 75 per-
cent of its surface soil as a result of erosion. It consists of material
derived from acid sandstone and shale influenced by or mixed with
material from limestone or other calecareous rock. Its material has
been washed chiefly from Muskingum soils with material from Armu-
chee, Decatur, and Sequoia soils intermixed. All areas lie below,
although not commonly adjacent to outeroppings of limestone and are
very likely influenced by lime-bearing water. Internal drainage is
good. The surface is sloping (5 to 15 percent). Most areas lie as
slopes below the undulating to rolling upland of the limestone valleys
and adjacent to creek bottoms. The separate areas range up to about
30 acres and most of them are in Richland Valley. The native vege-
tation was deciduous hardwoods.

644386487
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A profile description is as follows:

0 to 6 inches, brown mellow silt loam.

6 to 26 inches, reddish-brown or yellowish-brown friable clay loam.

26 inches -+, moderately splotched brown, yellow, red, and gray
friable silty clay loam.

The thickness of the surface layer varies widely, due to the differences
from place to place in the quantity of material removed by erosion.
Limited parts have a surface layer more than 8 inches thick, whereas
occasional small patches have the subsoil exposed. The soil is medium
acid and has fairly good tilth. It is permeable to roots and moisture
and is capable of holding a relatively large quantity of moisture avail-
able to plants.

The soil is well suited to both crops and pasture. It is very produc-
tive and, except for the effect of the moderate slope, is easily worked.
Though not very erosive, its moderate slope requires that some precau-
tions be taken to conserve it from losses by runoff.

All this soil has been cleared and cropped. About 40 percent is used
for corn and tobacco, 35 percent for hay and pasture, and 25 percent
for small grains and other crops. Comparatively short rotations are
used, row crope occupying the ground nearly half the time. Tobacco
is fertilized but only moderate to light applications are made for other
crops, some receiving none. Yields of all crops are high. Under aver-
age management, torn yields about 36 bushels, barley 25, and tobacco
about 1,400 pounds an acre. Crops respond well to fertilization and
lime and with favorable tilth and moisture relations, consistent large
yields can be produced where the supply of plant nutrients, lime, and
organic matter are maintained at a high level. Where row crops are
grown at frequent intervals, legume cover crops for green manure are
of great advantage in maintaining fertility and organic matter. Due to
the moderately strong slope more care is required to counteract erosion.
Row crops should be grown less frequently than on the type, tillage
should be on the contour, and terracing is practical on some areas.

Under average management this soil supports a pasture cover of good
quality, and with adequate fertilization and liming, it is capable of sup-
porting heavy grazing. Because of its favorable moisture relations,
good grazing is maintained more easily on it during dry periods than
on many of the soils of the uplands.

Hayter stony loam, eroded phase.—A brown stony friable soil,
congisting of a mixture of materials washed chiefly from Muskingum
and Armuchee soils, developed on local alluvium and colluvium. Its
internal drainage is good. The surface is gently sloping to sloping (2 to
12 percent). Practically all of it is in the area that lies along the north-
west border of Clinch Mountain. All the areas are small, few exceeding
10 acres. They are closely associated with Armuchee soils and lie along
drains that head in adjacent areas of Muskingum soils on Clinch Moun-
tain. The native vegetation included oak, walnut, locust, maple, and
other deciduous hardwoods.

A profile description is as follows:

0 to 8 inches, brown mellow loam containing sandstone fragments
3 to 30 inches in diameter. These fragments are sufficiently
abundant to interfere with tillage.
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8 inches -, yellowish-brown to reddish-brown friable clay loam
containing sandstone fragments. The thickness of the collu-
vial material over bedrock is 30 inches or more.

The greater part of this soil has lost 50 to 75 percent of its surface
soil by erosion, and there are a few small patches where the plow layer
contains considerable subsoil material. The entire soil is medium acid,
is high in plant nutrients, and has a fair quantity of organic matter.
Tilth is good, but stones are sufficiently abundant to interfere materially
with field operations. The soil is permeable to roots and moisture, and
it holds a relatively large quantity of moisture available to plants.

This very fertile soil is suitable for erops requiring tillage and pas-
ture. Stoniness, however, interferes materially with field operations
especially mowing and reaping. It is not difficult to conserve, although
the more sloping parts require precautions against erosion.

A large part of the soil is cleared and used for crops and pastute.
About 50 percent is used for hay and pasture, 30 percent for corn and
tobacco, and 20 percent for small grains and other crops. Yields of all
crops are good. Under average management corn produces about 35
bushels, wheat about 18 bushels, and red clover about 1.5 tons an acre.
Where adequate fertilization, especially with phosphorus and lime, is
practiced and the organic-matter content is maintained at a high level
yields are notably higher.

Where fertility is maintained and lime applied, the more exacting
small-grain, hay, and pasture crops (barley, red clover, timothy, alfalfa,
bluegrass, and white clover) are suited to this soil as well as to the
stone-free Hayter soils. Because of its favorable moisture relation,
pasture vegetation is maintained better in dry periods than on the soils
of the upland. Some precautions are required to counteract erosion
inasmuch as the slope is great enough to cause runoff to be active.

Hayter stony loam, hill phase.—A brown stony friable soil, con-
sisting of colluvium washed from Muskingum and Armuchee soils.
It is developed on strong slopes (12 to 30 percent). Its internal drain-
age is good, and its surface is strongly sloping. Practically all of it is
along the northwest border of Clinch Mountain. The areas are not
large, few of them exceeding 30 acres. They are closely associated with
Armuchee soils and lie along drains that head in adjacent areas of
Muskingum soile of Clinch Mountain. Most areas of the hill phases
are farther up the drains than are the smoother phases. Native vege-
tation included oak, tuliptree, walnut, locust, maple, and other decidu-
ous hardwoods.

A profile deseription is as follows:

0 to 10 inches, gravish-brown to brown mellow loam containing a
variable quantity of sandstone fragments and boulders rang-
ing from an inch or more to several feet in diameter.

10 inches -+, yellowish-brown to reddish-brown friable clav loam
containing sandstone fragments and boulders ranging from a
few inches to several feet in diameter. The thickness of the
colluvial material over bedrock is in general more than 30
inches but rarely exceeds 12 or 14 feet.

In most areas stones and boulders are sufficiently abundant to inter-
fere materially with field operations. In some places they are so plen-
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tiful as to make such work impractical; in a few others they are almost
completely lacking. The soil is medium acid, fertile, and permeable to
roots and moisture. It is capable of holding a relatively large quan-
tity of moisture available to plants.

Because of their stoniness and strong slope all but the least stony
areas are physically poorly suited to crops requiring tillage. The fer-
tility of the soil and its favorable moisture relations make it well suited
to pasture. Bluegrass and white clover are well suited to pasture areas.

About 50 percent of this soil is cleared and most of it is used for pas-
ture. The more stony areas especially are not easily worked and the
characteristic long slopes of relatively strong gradients are notably
subject to runoff hazards. The less stony areas may be suitable for
limited cropping not involving the use of heavy machinery and where
precautions are taken to prevent erosion. Where fertility is maintained
and lime requirement fulfilled, very good pasture is easily maintained,
although care must be taken to prevent erosion and to remove the
brushy growth,

Hayter stony loam, eroded hill phase.—Differing from the type
this brown stony friable soil has lost 50 to 75 percent of its original
surfaee layer as a result of erosion. It is developed on strong slopes,
consisting of colluvium washed from Muskingum and Armuchee soils.
The surface is strongly sloping (12 to 30 percent). Internal drainage
is good. Practically all of it is along the northwest border of Clinch
Mountain. The areas are of moderate size, some of them ranging to
about 40 acres. They are closely associated with Armuchee soils and
lie along drains that head in adjacent areas of Muskingum soils on
Clinch Mountain. The native vegetation included oak, tuliptree, wal-
nut, locust, and maple, with other deciduous hardwoods.

A profile description is as follows:

0 to 5 inches, brown or grayish-brown mellow loam, containing a
variable quantity of sandstone fragments and boulders rang-
ing from an inch to several feet in diameter.

5 inches -, yellow-brown to reddish-brown friable clay loam, con-
taining sandstone fragments and boulders. The thickness of
the colluvial material over bedrock is in general more than
30 inches but rarely exceeds 12 or 14 feet.

The thickness of the surface layer varies according to the erosion that
has taken place. In a few places, where erosion has been least active,
it mav be 8 to 10 inches thick but where it has been most active, the
subsoil is exnosed and the plow layer consists almost wholly of subsoil
material. In most areas stones and boulders are sufficiently abundant
to interfere with field operations; in some places they are so plentiful as
to make such activities impractical; and in a few others, they are almost
completely lacking. The soil is medium acid, fertile, permeable to roots
and moisture, and holds a relatively large quantity of moisture available
to plants.

Because of their stoniness and strong slope, all but the least stony
areas are considered noorly suited to crops requiring tillage. The
fertility of the soil and its favorable moisture relations make it well
suited to pasture. Bluegrass and white clover are common pasture
plints in permanent pasture.
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All this soil has been cleared and most of it is now used either for
crops or for pasture. About 75 percent is being used for hay or pasture,
and the rest for corn, small grains, and tobacco. Little fertilization is
practiced except for tobacco, which receives comparatively heavy appli-
cations. Under average management on the less stony areas, corn
yields about 25 bushels, wheat about 14, and tobacco about 1,000 pounds
an acre. A large part of this soil probably can be used best as pasture.
The less stony areas that are required for crops should be used in a
long rotation, consisting chiefly of fall-sown small grains and hay crops.
Red clover and alfalfa produce well where the fertility has been main-
tained at a high level and lime is applied at the rate of about 2% tons
an acre. Cultivation should be kept at a minimum, and all field oper-
ations should be on the contour. In general pastures respond to lime
and phosphorus and where so treated and kept clear of brush and weedy
growth, they produce good quality grazing and have a high carrying
capacity. Some care is required to avoid overgrazing on the more
severely eroded places.

Hayter stony loam, steep phase.—This brown friable stony soil,
developed on steep slopes (30 to 50 percent), consists of colluvium
washed from Muskingum and Armuchee soils. External drainage is
excessive or very rapid. Internal drainage is good. Practically all of
this phase is along the northwest edge of Clinch Mountain. The areas
range to about 60 acres in size, and a large part of the acreage lies as
steep slopes below steep and very steep Armuchee soils and within less
than a fourth of a mile of the Muskingum soils on Clinch Mountain.
The native vegetation consisted of oak and tuliptree, with walnut, locust,
chestnut, maple, and pine intermixed.

A profile description is as follows:

0 to 8 inches, grayish-brown to brown mellow loam, containing a
variable quantity of sandstone fragments and boulders rang-
ing from an inch or more to several feet in diameter.

8 inches +, yellowish-brown to reddish-brown friable clay loam,
containing sandstone fragments and boulders ranging from a
few inches to several feet in diameter. The thickness of the
colluvial material over bedrock is in <general more than 24
inches but probably rarely exceeds 12 feet.

The thickness of the surface layer and the depth to bedrock are more
variable than for the less steep types. In most areas the stones and
boulders are sufficieritly abundant to interfere materially with cultiva-
tion, and in most places they are so numerous as to make such work
impractical. The soil is medium acid, fertile, and permeable to roots
and moisture. It is capable of holding a relatively large supply of
moisture available to plants.

Because of its steep slope and stoniness, this soil is not suited to
crops requiring tillage. It is capable of affording good pasture, as blue-
grass and white clover grow well on it.

Practically all this soil is occupied by cut-over forest consisting of
oak, tuliptree, and other deciduous hardwood species with a variable
quantity of undergrowth. Cleared areas afford good grazing, but brush
growth may require frequent clearing at least until pasture has been
well established for several years.
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Hayter stony loam, eroded steep phase.—This brown friable stony
soil, developed on steep slopes (30 to 50 percent), consists of colluvium
washed from Muskingum and Armuchee soils. External drainage is
excessive or very rapid, and internal drainage is good. Practically all
the soil is along the northwest edge of Clinch Mountain. The areas
range to about 60 acres in size, and a large part of the acreage lies as
steep slopes below steep and very steep Armuchee soils and within less
than a quarter mile of the Muskingum soils on Clinch Mountain. The
native vegetation was chiefly oak and tuliptree, with walnut, locust,
chestnut, maple, and some pine intermixed.

A profile description is as follows:

0 to 5 inches, brown or grayish-brown mellow loam, containing a
variable quantity of sandstone fragments and boulders ranging
from an inch to several feet in diameter.

5 inches 4-, yellowish-brown to reddish-brown friable clay loam,
containing sandstone fragments and boulders.

The thickness of the colluvial material over bedrock is in general
more than 2 feet but rarely exceeds 12 feet. Because of variations in
the quantity and rate of both geologic and accelerated erosion, the
thickness, color, and texture of the surface layer vary widely. In most
areas stones and boulders are sufficiently abundant to interfere materi-
ally with cultivation, and in some places they are so plentiful as to make
cultivation, except by hand, impractical. The soil is medium acid,
fertile, and permeable to roots and moisture. It is capable of holding
a relatively large supply of moisture available to plants.

Because of its steep slope and stoniness, this soil is not suited to crops
requiring tillage. Its best use is for pasture, and bluegrass and white
clover do well on it.

All this soil has been cleared and used in such a way as to cause it to
become eroded. A large part of it is used for permanent pasture, about
15 percent has been abandoned to forest or brushy growth, and possibly
10 percent is used for crops, principally corn. Permanent pasture or
forest is its best use. Most of it is capable of supporting good quality
grazing, especially if lime and phosphorus are applied. Some care is
required to prevent erosion, and brushy growth commonly requires
periodic cutting.

Hayter stony loam, severely eroded steep phase.—As a result of
erosion this yellowish-brown stony loam soil differs from the steep phase
in having lost practically all of its original surface soil. This phase is
developed on steep slopes of colluvium washed from Muskingum and
Armuchee soils. The gradient ranges from 30 to 50 percent, conse-
quently external drainage is excessive or very rapid. Internal drainage
is fair to good. The more permeable surface soil has been lost. In most
areas gully erosion has been sufficiently active to cause the surface to be
uneven, and those areas that have not been tilled for several years have
some gullies, many of which are difficult or impossible to cross with
machinery. The larger gullies are shown on the soil map by appropriate
symbols.

Practically all this phase occurs along the northwest edge of Clinch
Mountain. The areas range up to about 30 acres, and a large part of
the acreage lies at steep slopes below steep to very steep Armuchee
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soils and within less than a fourth of a mile of the Muskingum soils on
Clinch Mountain. Native vegetation was chiefly oak and tuliptree,
with walnut, locust, maple, and some pine intermixed.

The entire profile consists of yellowish-brown to reddish-brown friable
clay loam, containing sandstone fragments and boulders. The thick-
ness of the colluvial material over bedreck is in general more than 24
inches but probably rarely exceeds 10 or 12 feet. The stones and bould-
ers in most areas are sufficiently abundant to interfere materially with
cultivation and in some places, they are so plentiful as to make cultiva-
tion, except by hand, impractical. The soil is medium acid, fertile, and
permeable to roots and moisture. It is capable of holding a moderate
supply of moisture available to plants.

Because of its steep slope, stoniness, and severely eroded condition,
this soil is poorly suited to crops and pasture. Unless special effort is
taken to improve its productivity, it probably is best suited to forest.

At some time all the soil has been cleared and cropped, but nearly 90
percent of it is now abandoned to unimproved pasture or forest. The
rest is used for corn and improved pasture. Yields are low under aver-
age management, which includes little fertilization and involves tillage,
which should not be practiced on areas of this nature. This soil should
be either forested or fertilized sufficiently to enable good sod to develop.
The latter will probably require fertilization, liming, and the addition of
organic matter either by manure or by growing strong-rooted crops, as
sweetclover and sericea lespedeza. When sufficiently rejuvenated, it
should be capable of supporting bluegrass and white clover. Locust,
walnut, tuliptree, and other deciduous hardwoods are suited to this soil.

Hector stony fine sandy loam.—A steep light-red soil of the upland
associated with the Muskingum soils, developed from sandstone and
shale of the Clinch and Clinton geologic formations. Internal drainage
is good. The surface is steep (30 to 60 percent). A large part of this
lies as a steep lower slope on the southeast side of Clinch Mountain west
and northwest of Tate Springs. The native vegetation was shortleaf
(yellow) pine and deciduous hardwoods, chiefly oak and hickory, with
some chestnut and other deciduous species.

A profile description is as follows:

0 to 10 inches, grayish-yellow moderately loose fine sandy loam.

10 to 30 inches, yellowish-red grading with depth to red friable fine
sandy clay. The lower few inches are generally red splotched
with yellow, brown, and gray friable fine sandy clay resting on
bedrock sandstone.

Sandy fragments are throughout the soil mass and not uncommonly
are sufficiently abundant to prohibit tillage. The soil is medium to
strongly acid, moderately fertile, and permeable to roots and moisture.
Tts capacity for holding water available to plants is fairly good. The
depth to bedrock varies from less than 2 feet to possibly 4 or 5 feet, and
the thickness of the surface layer varies greatly because of erosion.
About 45 percent of the type is unaffected by erosion resulting from
clearing and cultivation, about 20 percent has lost an appreciable part
of the surface soil, and about 35 percent has lost practically all the sur-
face soil and in places, part of the subsoil.

Because of its steep slope and stoniness, this soil is not well suited to
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either crops or pasture, although some of the cleared areas may be suit-
able for pasture if properly fertilized and managed.

About 65 percent of this soil has been cleared, but about three-fourths
of this has been abandoned to unimproved pasture or reestablished pine
forest. Areas suitable for pasture should be treated particularly with
phosphorus and lime and seeded to pasture plants, as lespedeza, redtop,
and orchard grass.

Hilly stony land (Talbett soil material).—Characterized by lime-
stone outcrops sufficiently abundant to prohibit feasible tillage, areas of
this land type are commonly referred to as rockland or limestone rock-
land. In most areas these outcrops occupy 10 to 50 percent of the sur-
face. The soil material resembles that of either Talbott or Armuchee
soils. The surface few inches are grayish-brown silty clay loam under-
lain by yellowish-red or reddish-yeliow plastic silty clay. Depth to
bedrock limestone varies but seldom exceeds 3 feet. Some of the areas
represent Talbott and Armuchee soils that have been eroded sufficiently
to expose the underlying bedrock.

The surface of this land type is hilly, the gradient ranging mostly
from 12 to 30 percent. Sinkholes are common. Most of the soil ma-
terial is fertile, but as internal drainage is very slow, much of it is
droughty.

A large part of this land type is in Richland and Clinch Valleys. The
native vegetation was predominantly cedar, oak, hickory, locust, and
tuliptree.

The numerous rock outcrops make this land type poorly suited to
crops. Practically all areas, however, are sufficiently productive of
grasses to be suited to pasture. About 70 percent of it has been cleared
and practically all of it is used as permanent pasture. The grazing
capacity varies according to thickness of the soil material over rock,
abundance of rock outcrops, exposure, and care that has been taken to
maintain the soil material and its fertility. Bluegrass and white clover
are suited to it and they respond well to proper fertilization and liming.
Weeds and brushy growth are difficult to suppress because of the general
impossibility of using a mower to cut them.

Hilly stony land (Colbert soil material).—Areas of this land type
are commonly referred to as gladyland, limestone rockland, or rockland.
They consist of a great number of small shalelike or soft flaggy limestone
fragments intermixed with a thin layer of Colbert soil material and a
great many shallow rather flat outerops of limestone bedrock. The
fragments and outerops occupy more than 50 percent of the surface.
The limestone is clayey or argillaceous and most of it is of Ottosee shale
or Moccasin limestone formation. Rock outerops rarely protrude more
than 6 inches. The soil material is predominantly plastic clay, a char-
acteristic of the Colbert subsoil. That overlying Moccasin limestone is
purplish red; the other areas are predominantly yellow. Very little of
this material is more than 12 inches thick over bedrock and much of it
is less than 6 inches. The surface is rolling to hilly, the gradient rang-
ing from 5 to 30 percent. Internal drainage is very slow, and the
moisture-holding capacity is low. The content of plant nutrients is
moderate, and the reaction is medium to strongly acid. The native
vegetation was predominantly redcedar.
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The greater part of this land type is in Clinch Valley. This land type
is too stony or rocky and too shallow to bedrock to be suited to erops.
It affords some pasture but its suitability for this use is limited by
unfavorable moisture relations and the abundance of rock outcrops.

A small part is cleared and used for pasture, but a great part is for-
ested with cut-over redecedar. Its grazing capacity is low, and the rate
of growth of the forest cover is slow. The part in which the thickness
of the soil material is 6 inches or more is probably worth improving for
pasture, and on these parts bluegrass and white clover respond to appli-
cations of phosphorus and lime.

Holston very fine sandy loam.—This soil occupies old stream ter-
races, consisting of a mixture of materials from limestone, sandstone,
and shale. The gray surface layer is smooth, the gradient not exceed-
ing 5 percent, and the subsoil is yellow and permeable. Internal drain-
age is good. The separate areas are widely distributed on the irregular
areas of stream terraces along the Holston River. A large part of the
acreage is now inundated by the Cherokee Reservoir, the only signifi-
cant areas not under water being on Mitchell Bend about 5 miles south-
east of Blaine. Native vegetation was oak, hickory, and other decidu-
ous hardwoods, with some shortleaf pine intermixed.

A profile description is as follows:

0 to 10 inches, gray friable very fine sandy loam.

10 to 30 inches, yellow firm but moderately friable sandy clay.

30 inches -, splotched yellow, red, gray, and brown friable sandy
clay. Irregular beds of cobbles may be at a depth of 3 or 4
feet, and bedrock is generally at a depth of 3 to 10 feet.

This soil is medium to strongly acid and is low in plant nutrients and
organic matter. It is permeable to roots, and its capacity for holding
moisture available to plants is moderately good.

Some areas have lost a part of the surface soil by erosion, and in these
places some subsoil material is included in the plow layer. In most
areas a few cobbles, chiefly quartzite, are throughout the soil, and in a
few places they are sufficiently abundant to interfere with field opera-
tions. The most gravelly areas are indicated on the soil map by appro-
priate symbols.

This soil is suited to crops requiring tillage and to pasture. Its
smooth surface and friable nature make it easy to work except where
cobblestones are abundant. It is not difficult to conserve against soil
losses by erosion under proper management, although the more sloping
parts require some special care. Its productivity, however, is moder-
ately low and is not so easily maintained at a high level as is that of
the smooth soils of the Hayter and Decatur series.

Practically all this soil has been cleared and cropped. Prior to the
establishment of the Cherokee Reservoir about 45 percent was used for
hay and pasture, about 30 percent for corn, and the rest for small grains
and other crops. Lespedeza and redtop were the most common hay
crops. Moderately short rotations were common, and only light appli-
cations of fertilizer were made, principally to the wheat and corn crops.
Little barnyard manure had been applied and green-manure crops were
not common. Where tobacco was grown, however, moderate applica-
tions of barnyard manure with mixed fertilizer were almost invariably



106 SOIL SURVEY SERIES 1940, No. 4

used. Some lime has been applied in places. Under average manage-
ment, corn yielded about 23 bushels, wheat about 10 bushels, and
lespedeza about 0.8 ton an acre.

Increased fertilization, lime and organic matter, and increased use of
legumes in the rotation are among the chief requirements of good man-
agement. The soil is capable of supporting a moderately short rotation
where the fertility is maintained at a fairly high level. Cover crops
should be used where the ground would otherwise be bare through the
winter season in order to prevent erosion and retain plant nutrients
from leaching. Where the fertility is maintained at a high level, leg-
umes and grasses, as red and white clovers, alfalfa, and bluegrass, are
suited but at lower levels of fertility, lespedeza, redtop, and orchard
grass are preferred. Under average conditions pasture is fair and con-
sists chiefly of lespedeza, broomsedge, and redtop. The quality and
quantity of grazing furnished are greatly improved by proper fertiliza-
tion, especially with phosphorus and lime. Suppression of weeds and
brushy growth by mowing is generally necessary to maintain a clean
pasture cover of good quality. Under a high level of management, corn
yields about 33 bushels, barley about 22 bushels, and lespedeza about
1.3 tons an acre.

Holston very fine sandy loam, eroded sloping phase.—This phase
differs from the type in having a more sloping surface and in having
lost 50 to 75 percent of its original surface layer by erosion. In places
sufficient material of the original surface layer has been lost to cause
subsoil material to have been mixed with the surface layer material by
cultivation. It is a yellow moderately friable soil developed on old
stream terraces, consisting of a mixture of material derived from lime-
stone, sandstone, and shale. The surface is sloping (5 to 12 percent).
Internal drainage is good, although somewhat impaired by the moder-
ately heavy nature of the subsoil. The separate areas are widely dis-
tributed on the stream terraces along the Holston River. A large part
of the acreage is now inundated by the Cherokee Reservoir, the only
significant areas not under water being on Mitchell Bend about 5 miles
southeast of Blaine. The native vegetation was oak and hickory, with
some other deciduous hardwoods and shortleaf pine intermixed.

A profile description is as follows:

0 to 5 inches, yellowish-gray very fine sandy loam. The plow layer
of the most eroded patches is yellow sandy clay loam.

5 to 25 inches, yellow firm but friable sandy elay.

25 inches -, splotched yellow, red, gray, and brown friable sandy
clay. Irregular beds of cobbles may be at a depth of 3 or 4
feet, and bedrock is generally at a depth of 3 to 8 feet.

This soil is medium to strongly acid and is low in plant nutrients and
organic matter. Because of the shallower depth to the subsoil, infil-
tration of water is slower and the ability of the soil to hold moisture
for plants is less than that of the smoother less eroded type. In most
areas a few cobbles, chiefly quartzite, are throughout the soil and in a
few others, they are sufficiently abundant to interfere with field opera-
tions. The most gravelly areas are represented on the soil map by
appropriate symbols.

This soil is suited to crops and pasture, but because of its slope and
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low fertility, the management requirements for maintaining it in a
moderately productive state are exacting. Long rotations, consisting
chiefly of legume hay and pasture crops, are among the better uses for it.

About 90 percent of this soil has been cleared and used for crops.
Prior to the establishment of the Cherokee Reservoir, aboyt 50 percent
of it was used for hay and pasture, 25 percent for corn, and most of the
rest for small grains. Fertilization has been light and chiefly for wheat
and corn, and only a small quantity of lime has been applied. Green-
manure and cover crops other than the fall-sown small grains have not
been common. Under average conditions, corn yields about 20 bushels,
wheat about 9 bushels, and lespedeza about 0.5 ton an acre.

This soil requires heavy fertilization, lime, organic matter, and a
moderately long rotation in order to be maintained in a relatively pro-
ductive state. Plowing should be infrequent, and row crops should not
be grown more than once in 4 or 5 years. Good management requires
that the soil be protected by a cover crop in winter where it would other-
wise lie bare. Rotations of fall-sown small grains and hay and pasture
crops are well suited to this soil. When the fertility is maintained at
a high level and lime has been applied, red clover, white clover, timo-
thy, and bluegrass are suited; when the fertility is not maintained at a
high level, lespedeza, redtop, and orchard grass are preferable for hay
pasture. Under average conditions pasture, consisting chiefly of les-
pedeza, broomsedge, and redtop, is only fair. The quality and quantity
of grazing are greatly improved by proper fertilization, especially by
using phosphorus and lime. Mowing is almost invariably necessary in
order to prevent weedy and brushy growth from encroaching on the
pasture. Under a high level of management, corn yields about 30
bushels, wheat about 13, and lespedeza hay about 1.1 tons an acre.

Huntington silt loam.—This brown fertile well-drained soil consists
of alluvium derived chiefly from limestone with material from sand-
stone and shale intermixed. The surface is level to gently undulating
and all areas, prior to the establishment of the Cherokee Reservoir, were
subject to overflow. Inundation is now less frequent and less extended
because of partial control of stream flow by the Cherokee Reservoir.
Internal drainage is good to a depth of 2V or 3 feet. The aggregate
area is small, and some of it was covered by the Cherokee Reservoir.
All the areas are on the first bottoms of the Holston River and the
largest ones are south and southeast of Richland. Practically all areas
are associated with the Bruno soils of the first bottoms. The native
vegetation consisted of certain species of oak and maple and some beech,
walnut, elm, hickory, and other deciduous hardwoods.

A profile description is as follows:

0 to 15 inches, brown mellow silt loam.

15 to 36 inches, lighter brown and generally of finer texture and
firmer consistence than the surface layer.

36 inches 4, yellowish-brown moderately mottled with gray silt
loam. The depth to bedrock is generally more than 10 feet.

This soil is slightly acid to neutral. Its natural fertility is high and
the content of organic matter is moderately high. It is easily perme-
able to both moisture and roots, and its capacity far holding moisture
available to plants is large.
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This soil is well suited to intensive use under good management. It is
one of the most productive soils of the county, 1s smooth, and has good
tilth, although moisture conditions interfere more with field operations
than on some of the sandier and higher lying soils. Inasmuch as erosion
is not active and plant nutrients are retained well, the soil is easily con-
served. Most crops, except tobacco and in some places possibly alfalfa,
are well suited to it.

Practically all this soil has been cleared and used for crops and pas-
ture. Corn occupies a large part of the acreage, many fields being used
several years in succession for it. Some hay and small grain are raised.
Very little fertilizer is used, and lime is not required for legumes on
most areas. Crop yields are relatively high. Under average manage-
ment, corn yields about 40 bushels and lespedeza about 1.7 tons an acre.
Somewhat higher yields can be expected with the use of greater quan-
tities of fertilizer and some rotation of crops. Unless fertilization is
properly balanced, most small grains lodge. Hay and pasture crops
are of good quality and yield well. Areas not subject to flooding are
probably well suited to all legumes, including alfalfa. Bluegrass and
white clover are common where they are allowed to establish and afford
good grazing for a large part of the grazing season due to the favorable
moisture relations of the soil.

Included in this soil type are a few areas that have a silty clay loam
texture and somewhat heavier consistence.

Jefferson stony fine sandy loam, eroded phase.—A somewhat
yellow fine sandy loam soil on gentle local alluvial-colluvial slopes below
and adjacent to areas of hilly to steep Muskingum soils and consisting
of material washed from these soils. The surface is gently sloping, the
gradient not exceeding 5 percent. Some of the areas lie along drainage-
ways issuing from areas of Muskingum soils. Internal drainage is good.
More than half of this soil has lost 50 to 75 percent of its surface layer
by erosion. The aggregate area is small, most of it being in Poor Val-
ley. A few small areas are in Richland Valley along the base of Poor
Valley Ridge. The separate areas are small and are associated with
extensive areas of soils not suited to erops requiring tillage. The native
vegetation was oak, hickory, and other deciduous hardwoods, with some
shortleaf pine intermixed.

A profile deseription is as follows:

0 to 6 inches, brownish-gray or yellowish-gray mellow fine sandy
loam, containing numerous sandstone fragments 2 to 6 inches
in diameter.

6 to 28 inches, yellowish-brown firm but friable sandy eclay, con-
taining numerous sandstone fragments.

28 inches -, splotched brownish-yellow, gray, and reddish-brown
friable sandy clay, containing numerous sandstone fragments.
Bedrock sandstone lies at a depth of 4 to more than 20 feet.

This soil is strongly acid and is low in plant nutrients and organic
matter. It is permeable to roots and moisture and its capacity for
holding moisture available to plants is fairly good.

The thickness of the surface layer varies greatly. Those areas that
have not been eroded materially (about 1/3 of the acreage) have a sur-
face layer about 10 inches thick; on the other hand, a small part has
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been sufficiently eroded to cause subsoil material to be mixed to a large
extent with the thin remaining part of the original surface layer. The
degree of stoniness also varies notably. Most areas are sufficiently
stony to be difficult to till; there are a very few that are so stony as not
to be suited to tillage. There are also a few areas along the southeast
edge of Poor Valley Ridge that are free of stone.

This soil is suited to practically all the erops commonly grown and
to pasture. Its productivity is low but it responds well to good man-
agement. Its stoniness interferes with cultivdtion but its tilth is good
except in the very few small most eroded patches. It is not difficult to
conserve against losses by runoff, but it is not so easy to maintain in a
highly productive state as are such soils as the Hayter and Emory.

All except a very small part of this soil is cleared and used either for
crops or for pasture. About 45 percent is used for corn, 30 percent for
hay and pasture, and 25 percent for small grains and other crops, includ-
ing a small acreage of tobacco. Heavy applications of manure and
fertilizer are used for tobacco, but little is used for the other crops. A
few areas have probably been limed. Corn, small grain, and hay are
rotated irregularly and legume cover crops are not in common use.
Lespedeza and redtop are the chief hay crops and pasture vegetation
consists chiefly of broomsedge and lespedeza, with some orchard grass
intermixed. Areas in pasture for several years generally have a large
quantity of brushy and weedy growth in them. Under average manage-
ment corn yields about 14 bushels, wheat 6 bushels, and lespedeza about
0.5 ton an acre. Moderately short rotations are suited to this soil
providing fertilization is heavy. This soil is in need of all the plant
nutrients, organic matter, and lime. Regular fertilization should be
practiced, and legume cover crops turned under as green manure can do
much toward aiding in maintaining this soil in a productive state. A
3- or 4-year rotation, consisting of a row crop, fall-sown small grain,
and a hay or pasture crop, is suitable providing ample fertilization and
liming are practiced. Where the fertility is brought to a high level,
red clover, timothy, white clover, and bluegrass are probably suitable
for hay and pasture but where the fertility is not brought up consider-
ably, lespedeza, redtop, and orchard grass are better suited. Under
good management corn may yield about 25 bushels or more, wheat 10
bushels, and lespedeza 0.8 to 1.0 ton an acre.

Jefferson stony fine sandy loam, sloping phase.—This soil repre-
sents uneroded areas of the type on slopes of 5 to 15 percent. It is
developed on local alluvial-colluvial slopes below and adjacent to areas
of hilly and steep Muskingum soils. These colluvial areas consist of
material washed from the Muskingum soils, which are developed over
sandstone. Internal drainage is good. All the areas are small and
most of them are in Poor Valley. They are generally associated with
extensive areas of steep, stony soils not suited to crops requiring tillage.
The native vegetation is predominantly oak, hickory, and other decidu-
ous hardwoods, with some shortleaf pine intermixed.

A profile description is as follows:

0 to 9 inches, brownish-gray mellow fine sandy loam, containing
numerous sandstone fragments 2 to 6 inches in diameter.
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9 to 30 inches, yellowish-brown firm but friable sandy clay, con-
taining numerous sandstone fragments.

30 inches +-, splotched, brownish-yellow, gray, and reddish-brown
friable sandy clay, containing numerous sandstone fragments.
Bedrock sandstone lies at a depth of 3 or 4 to more than 20 feet.

This soil is strongly acid and is low in plant nutrients and organic
matter. It is permeable to roots and moisture, and its capacity for
holding moisture available to plants is fairly good.

This soil is suited to crops and pasture but its low fertility, stoniness,
and slope limits its usefulness. Its productivity is low, its workability
is only fair, and runoff control requires some special effort. Most of
the crops common to the area are suited to this type, although the more
exacting ones, as tobacco, red clover, and alfalfa, require a high state
of fertility.

Practically all this soil is under forest, therefore very little has been
cropped. Good management involves a moderately long rotation and
substantial fertilization and liming. Cover crops should be used when
the surface otherwise would be left bare in winter. Organic matter is
required if a moderately high productivity is to be maintained. Field
operations should be on the contour and terraces may be feasible in
places. Good pasture vegetation requires at least substantial applica-
tions of phosphorus and lime. Under good management, corn yields
about 20 bushels, wheat 8 to 10 bushels, and lespedeza 0.7 to 1 ton an
acre.

Jefferson stony fine sandy loam, eroded sloping phase.—As a
result of erosion this soil differs from the sloping phase of the type in
having lost 50 to 75 percent of the surface soil. It is on sloping areas
(5 to 15 percent) of local alluvial-colluvial material below and adjacent

“to areas of hilly and steep Muskingum soils. These colluvial areas
consist of material washed from the Muskingum soils, which are devel-
oped over sandstone. Internal drainage is good. This is the most
extensive of the Jefferson soils. Most of it is in Poor Valley. A few
areas are along the southeast edge of Poor Valley Ridge in Richland
Valley. All the areas are associated with extensive areas of steep,
stony soils not suited to, crops requiring tillage.

A vprofile deseription is as follows:

0 to 5 inches, brownish-gray or yellowish-gray mellow fine sandy
loam, containing numerous sandstone fragments, 2 to 6 inches
in diameter.

5 to 26 inches, yellowish-brown firm but friable sandy clay, con-
taining numerous sandstone fragments.

26 inches -, splotched brownish-yellow, gray, and reddish-brown
friable sandy clay, eontaining numerous sandstone fragments.
Bedrock sandstone lies at a depth of 3 or 4 feet to more than 20.

This soil is strongly acid and is low in plant nutrients and organic
matter. It is permeable to roots and moisture and its capacity for
holding moisture available to plants is fairly good.

A small part of this soil is stone-free, and most of the areas are in
Richland Valley. There are also a few patches that are so stony as to
make tillage impractical. Small patches especially on the more exposed
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knobs have lost practically all their surface soil and here the plow layer
consists largely of subsoil material.

This soil is suited to crops and pasture but its low fertility, stoniness,
and slope limit its usefulness. Its productivity is low, its workability
is only fair, and runoff control requires some special effort. Most of the
crops common to the area are suited to it, although the more exacting
ones, as tobacco, red clover, and alfalfa, require a high state of fertility.

All this soil has been cleared and most of it is being used either for
crops or for pasture. About 30 percent is used for corn and other row
crops, about 20 percent for small grains, and about 50 percent for hay
and pasture. Small applications of fertilizer are used for wheat and
for some corn and a little lime has been applied to some areas. Most of
the limited supply of manure is used for row crops. Systematic rota-
tion is not practiced. Some fields that become unproductive as a result
of continuous cropping are allowed to lie idle as unimproved pasture for
a period of years, after which they are cropped again. Under average
management corn yields about 10 bushels, wheat 5 bushels, and lespe-
deza hay about 0.4 ton an acre.

This soil should be used in a moderately long rotation including
legume hay and pasture crops, fall-sown small grains, and where the
ground would otherwise be bare, legume cover crops. Substantial appli-
cations of fertilizer and lime are essential and organic matter should
be added either through green-manure crops or barnyard manure.
Where the fertility is maintained at a high level and lime has been
applied in an adequate quantity, hay and pasture crops as red clover,
white clover, alfalfa, timothy, and bluegrass may be preferred, but
unless a high state of fertility is maintained, lespedeza, redtop, and
orchard grass are better suited. Generally clean pastures of high qual-
ity require mowing at intervals sufficient to suppress brush and weed
growth. Where row crops must be frequently grown, particular care
is required to control runoff. All tillage should be on the contour, and
terracing and strip cropping may be practical in places. The more stony
areas are probably best suited to permanent pasture. Under good
management, corn yields about 20 bushels, wheat 8 to 10 bushels, and
lespedeza hay 0.7 to 1 ton an acre.

Leadvale silt loam.—This somewhat yellow silt loam occurs on local
alluvial-colluvial areas below and adjacent to those of Lehew, Muskin-
gum very fine sandy loam, Montevallo, and Armuchee soils. These
areas consist of material washed from these soils, the parent rock of
which is predominantly acid shale. The surface is gently sloping, the
gradient seldom exceeding 5 percent. Although most areas are on
gentle slopes at the foot of hilly and steep slopes, a few occur as narrow
strips along drains extending into hilly and steep areas. Internal drain-
age is fair. This type is a little less favorable for most crops than the
Jefferson soils. Some areas are adjacent to Lehew soils and are in
Potato Valley along the southeast side of Log Mountain. The largest
areas are along the southeast edge of Poor Valley Ridge. All the areas
are small and are in landscapes consisting predominantly of soils poorly
suited to crops. The native vegetation was chiefly oak and other decid-
uous hardwoods, with some shortleaf pine intermixed.
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A profile description is as follows:

0 to 8 inches, brownish-gray mellow silt loam.

8 to 27 inches, yellow or yellowish-brown firm silty clay loam.

27 inches -, moderately mottled yellow, gray, and brown silty clay
loam, a little more friable than the layer above. Bedrock is
at a depth of more than 36 inches and may be more than 10
feet in places.

This soil is medium to strongly acid and is low in plant nutrients and
organic matter. It is moderately permeable to roots and moisture,
although somewhat less so than the Fullerton and Clarksville. Infiltra-
tion is sufficiently retarded to cause runoff to develop rather easily. Its
capacity for holding moisture available to plants is fairly good. Most
areas associated with the Lehew soils are purplish yellow or reddish
gray and have many small sandy shale fragments in them.

This type is suited to crops and pasture and under good management
and adequate fertilization is capable of supporting a moderately short
rotation. Its productivity is fair, it is easily worked, and it is not diffi-
cult to conserve. Moisture relations are relatively good for most crops,
although alfalfa may not be suited to the more slowly drained parts.

Nearly all this soil is cleared and used for either crops or pasture.
About 30 percent is used for corn, about 25 percent for small grains, and
about 45 percent for hay and pasture. Light applications of fertilizer
are used for wheat and for some of the corn, and lime may have been
applied to a small acreage. Barnyard manure and cover crops for
green manure are not commonly used. Lespedeza and redtop are the
chief hay crops. Pasture vegetation consists of broomsedge and les-
pedeza. Areas in pasture for several years generally have a notable
quantity of brushy and weedy growth on them. Under average man-
agement, corn yields about 25 bushels, wheat about 12 bushels, and
lespedeza hay about 0.7 ton an acre.

Plant nutrients, nitrogen, phosphorus, potassium, lime, and organic
matter are the chief requirements for establishing and maintaining a
high productivity, although some attention should be given to control-
ling runoff on the more sloping parts. If the fertility and organic-
matter content is maintained at a high level, relatively short rotations
including moderately frequent row crops are feasible. Red clover,
timothy, white clover, and bluegrass are suited to this soil where it is
maintained in a productive condition, and pastures of good quality are
feasible with proper fertilization, seeding, and brush and weed eradica-
tion. If properly managed, this soil produces about 35 bushels of corn,
20 bushels of barley, and 1.5 tons of red clover and timothy hay.

Leadvale silt loam, sloping phase.—Differing from the type in hav-
ing a more sloping surface (5 to 15 percent), this soil consists of local
alluvial-colluvial material washed from Lehew, Muskingum very fine
sandy loam, Montevallo, and Armuchee soils, the parent rocks of which
were predominantly shale. Although most areas lie on gentle slopes at
the foot of hilly and steep areas, some lie as narrow strips along drains
that extend into areas of these hilly and steep soils. Internal drainage
is fair to good. This phase is a little less favorable for crops than is
that of the Jefferson soils. Many of the areas are adjacent to Lehew
soils in Crackerneck Valley along the southeast edge of Log Mountain.
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There are a few areas along the southeast edge of Poor Valley Ridge.

Most of the areas are small and associated with extensive steep soils

poorly suited to crops. The native vegetation was chiefly oak and

other deciduous hardwoods, with some shortleaf pine intermixed.
Following is a profile description of this phase:

0 to 7 inches, brownish-gray mellow silt loam.

7 to 26 inches, yellow or yellowish-brown firm silty clay loam.

26 inches +, moderately mottled yellow, gray, and brown silty clay
loam, a little more friable than the layer above. Bedrock
generally is at a depth of more than 30 inches and may be
more than 10 feet.

This soil is medium to strongly acid and is low in plant nutrients and
organic matter. It is moderately permeable to roots and moisture,
although somewhat less so than the soils of the Fullerton and Clarks-
ville series. Infiltration is sufficiently retarded to cause runoff to
develop rather easily. Its capacity for holding moisture available to
plants is fair. Most areas associated with Lehew soils have a purplish-
yellow or reddish-gray color and have many small sandy shale frag-
ments in them.

This soil is suited to crops and pasture but its use is somewhat
restricted by its low fertility and moderately strong slope. Because of
this slope, it is not so easily worked as the type, and runoff is difficult to
control when the soil is not well protected by a close-growing cover.

Practically all this soil has been cleared and most of it is now used
for either crops or pasture. About 25 percent is used for corn, 25 per-
cent for small grains, and the rest for hay and pasture. Light appli-
cations of about 150 pounds of mixed fertilizers are commonly used for
wheat and for some corn, and lime may have been applied to a small
acreage. Very little barnyard manure is used, and green-manure crops
are seldom grown. Mixed lespedeza and redtop are the chief hay crops,
and pasture consists chiefly of broomsedge and lespedeza. Areas in
pastures for several years generally have a notable quantity of brushy
and weedy growth on them. Some areas that became unproductive and
eroded are classed as unimproved pasture for a period of years, after
which they are again cropped. Under average management, corn yields
about 20 bushels, wheat about 9 bushels, and lespedeza about 0.6 ton an
acre.

Careful management is required if it is to be maintained in a pro-
ductive state. Long rotations consisting chiefly of fall-sown small
grains, hay, and pasture crops should be used mainly for the purpose of
keeping tillage at a minimum and keeping the soil protected against
erosion. A rotation consisting of a row crop, 1 or 2 years of small grain,
and several years of hay or pasture is suited to it. Substantial appli-
cations of complete fertilizer, lime, and organic matter are required to
develop a high productivity. Where barnyard manure is not available
in sufficient quantities, legume green-manure crops probably should be
used. Pasture and hay respond well to phosphorus and lime. Where
the fertility is brought to a high level, red clover, timothy, white clover,
bluegrass, and possibly alfalfa are suited. Otherwise lespedeza, redtop,
and orchard grass are to be preferred for hay and pasture.

Cultivation and other field operations should be on the contour as

644386—48—8



114 SOIL SURVEY SERIES 1940, No. 4

much as is feasible, and strip cropping, terracing, and other mechanical
means of water control may be feasible in places. Under good man-
agement, corn yields about 30 bushels, barley 18 bushels, and lespedeza
about 1.1 tons an acre.

Lehew stony very fine sandy loam.—A somewhat purplish shallow
steep soil predominating on Log Mountain, developed from interbedded
acid sandstone and shale of the Rome geologic formation. Although
much of the parent rock has a purplish tinge, other parts are more brown
or yellow. Due to the variations in the parent rock, the nature of the
soil also varies. The surface is steep (30 to 60 percent). Internal
drainage is good. This is a fairly extensive soil on Log Mountain and
War Ridge. A smaller area is on Lone Mountain. Practically all is
in large bodies. The native vegetation was mixed deciduous hardwoods
and shortleaf pine.

A profile description is as follows:

0 to 10 inches, somewhat purple or reddish-gray mellow very fine
sandy loam, containing numerous fine-grained sandstone and
shale fragments.

10 to 20 inches, purplish-brown or weak-red slightly firm but friable
fine sandy clay containing numerous fine-grained sandstone
and shale fragments.

20 to 24 inches, a mixture of sandstone and shale fragments and
some soil material predominantly yellow splotched with weak
red, brown, and gray. Bedrock fine-grained sandstone or
shale is below.

In some places the soil is more yellow, and the content of rock frag-
ments varies. The thickness of the surface layer and depth to bedrock
also vary. Very little of it, however, has a depth of more than 30 inches.
A fairly small area has lost more than 50 percent of its surface soil by
erosion and a part has lost all the surface soil and a part of the subsoil.
Gullies are common on the most severely eroded areas.

The soil is strongly acid and low in plant nutrients and organic matter.
It is easily permeable to both roots and water but due to its shallowness,
its capacity for holding moisture available to plants is small.

The soil is poorly suited to crops and to pasture. Its productivity is
low, and, because of its steep slope and stoniness, it is difficult to work.
Because of the steep slope and the difficulty of maintaining a good vege-
tative cover, runoff is hard to control.

Most of the land is in forest and has never been completely cleared.
Much of the cleared area has been cultivated at sometime but is now
used as unimproved pasture, only a small acreage being eropped. Yields
are low, and the quality of the pasture is only fair. Better pasture may
be expected where lime and phosphorus are applied. Grazing vegeta-
tion is more luxuriant and more persistent on the north-facing slopes in
dry seasons. In general this soil is better used as forest than for crops.

Lehew stony very fine sandy loam, eroded hilly phase.—Differs
from the type and has a hilly rather than steep slope. It is de-
veloped from interbedded acid sandstone and shale of the Rome geo-
logic formation. Although much of the parent rock is somewhat purple,
other parts are more brown or yellow. Due to variations in the parent
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rock, the soil is also somewhat variable. The surface is strongly sloping
or hilly (12 to 30 percent) (pl. 5, B). Internal drainage is good, and
practically all areas are moderately or severely eroded. Practically all
this soil is on the lower part of the southeast slope of Log Mountain.
The native vegetation was predominantly oak, other deciduous hard-
woods, and shortleaf pine.

Following is a description of a profile of an eroded purplish section,
which represents the predominant acreage of this soil:

0 to 4 inches, purplish-gray or weak-red loose friable sandy eclay,
containing a large quantity of fine-grained sandstone and shale
fragments.

4 to 15 inches, purplish-yellow or weak-red somewhat firmer but
friable sandy clay loam, containing numerous fine-grained
sandstone and shale fragments.

15 to 20 inches, a mixture of sandstone and shale fragments and
some soil material, predominantly yellow splotched with weak
red, brown, and gray, overlying bedrock of fine-grained sand-
stone or shale.

In some places the soil is yellower, and the content of fragments
varies. The thickness of the surface layer varies according to the
quantity of erosion. In abandoned areas, the 4-inch gurface layer is
frequently lacking. On the other hand about 100 acres, which has
never been tilled, has a surface layer about 10 inches thick of reddish-
gray fine sandy loam, containing numerous fine-grained sandstone and
shale fragments. Another 100 acres or so is moderately eroded and has
a surface layer similar to the above but only 5 or 6 inches thick.

A large part of the predominant eroded acreage has gullies in it, many
of which are difficult or impossible to cross with farm machinery. Most
of these are represented on the map by appropriate symbols.

This soil is strongly acid and low in plant nutrients, lime, and organic
matter. It is permeable to roots and moisture, but infiltration or ab-
sorption of water for most of it is slower owing to the absence of the
more open surface layer. Its moisture-holding capacity is fair to poor.

This soil is poorly suited to erops and pasture. Its productivity is
low and chiefly because of its strong slope, eroded condition, and stoni-
ness, it is difficult to work and conserve. KExcept the smoother and less
eroded areas, this soil is best suited to forest.

About 85 percent of the soil has been cleared and cropped. Of this
about 35 percent is abandoned to unimproved pasture or reforested,
about 40 percent is used for hay and improved pasture, and about 10
percent for other crops, chiefly corn.

Little fertilization is practiced, and little lime has been used. Yields
of all erops are low, and the quality of pasture is only fair. Better hay
and pasture, especially on the smoother less eroded parts, can be
expected where lime and phosphorus are applied.

Limestone outerop.—This land type consists of areas in which lime-
stone outcrops and fragments are so abundant as to make them very
nearly worthless as pasture. Soil material, which is predominantly
Talbott, occupies less than 25 percent of the surface. The outerops
protrude from 1 to 3 or 4 feet. The surface has a slope of 3 to more
than 30 percent. About a fourth of the land type has a slope of more
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than 30 percent, mostly in the vicinity of Hinds and Copper Ridges.
A small area has a slope of less than 15 percent, most of which is in
Clinch Valley with a smaller acreage in Richland Valley. The rest has
a slope of 15 to 30 percent, much of which is in Clinch and Richland
Valleys. The native vegetation apparently included much cedar and
smaller quantities of locust, walnut, and other deciduous trees.

This land type is not suited to crops and is very poorly suited to pas-
ture, because of the lack of sufficient soil material to grow an appre-
ciable quantity of grass or other plants. Some of the smoother cleared
areas afford poor pasture. The rougher areas are practically all for-
ested with an irregular stand of deciduous hardwoods and cedars. Red-
cedar predominates on the smoother forested areas.

Lindside silt loam.—An intermediately drained soil on creek bot-
toms in areas of soils developed from high-grade and argillaceous lime-
stone. It consists of material washed chiefly from Talbott, Colbert,
Dewey, Decatur, and associated soils, including some developed from
interbedded limestone and shale.

The surface is nearly level, and all areas are subject to overflow.
Internal drainage is poor, the subsoil being waterlogged during wet
periods. Most areas lie as strips occupying the creek bottoms in the
limestone valleys, chiefly Richland and Clinch Valleys. Some of the
acreage in Richland Valley and along the Holston River was inundated
by the Cherokee Reservoir. The native vegetation was moisture-
tolerant oak, elm, maple, and other deciduous hardwoods.

A profile description is as follows:

0 to 16 inches, grayish-brown or light yellowish-brown mellow silt
loam.

16 to 40 inches, mottled gray and light yellowish-brown firm silt
loam,

40 inches 4, predominantly gray with some yellow and brown
mottlings. Bedrock is at a depth of several feet.

Some areas along Indian and Richland Creeks have been influenced
sufficiently by material brought from shale areas to have a few shale
fragments in them and the few areas in the Holston River Valley have
some sand in them.

This soil is very fertile, 1s slightly acid to neutral, and contains a
fair quantity of organic matter. Although internal drainage is slow, it
is permeable to roots and moisture. Throughout most of the growing
season moisture relations are favorable except for alfalfa, tobacco, cer-
tain truck crops, and some seasons for small grains.

The soil is productive, but its suitability is limited chiefly to corn
and certain hay and pasture plants. The water table is too high for
alfalfa, small grains commonly lodge, and excessive moisture conditions
are too frequently a hazard for tobacco and truck crops. Excessive
moisture commonly interferes with tillage and other field operations;
otherwise, it is not difficult to work. Because of its ability to hold plant
nutrients, its periodic inundation, and nearly level surface, its conserva-
tion requires little effort.

Practically all this soil is cleared and is being used for erops or pasture.
About 70 percent is used for corn and most of the rest for hay and
pasture. Many fields are used for corn several years in succession and
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very little manure or fertilizer is applied. Under average conditions
corn yields 35 to 45 bushels and lespedeza hay about 1.3 tons an acre.
Excessive moisture damages the corn crop 1 or 2 years out of 10. Yields
of corn and hay probably could be increased some by moderate applica-
tions of a mixed fertilizer and artificial drainage. The feasibility of
drainage, however, must take into account such factors as possible
drainage outlets and the cost per acre of installing the system. The soil
is desirable for pasture. The vegetation, chiefly bluegrass and white
clover, is abundant and of good quality. Moisture relations are more
favorable for sustaining midsummer grazing than for most other soils
of the county.

Melvin silt loam.—Occurring on the first bottoms, this light-colored,
poorly drained soil consists of material washed from Talbott, Colbert,
Dewey, Decatur, and associated soils, but a few areas consist of material
washed chiefly from Fullerton, Bolton, and Clarksville. It is in areas
of soils developed over limestone. Most areas occupy slight depressions
on the nearly level creek bottom lands and are easily subject to over-
flow. Internal drainage is poor and during wet periods, the entire soil is
waterlogged and may have standing water on it. The separate areas
are small and widely distributed throughout those parts of the county
underlain by limestone, principally in Richland and Clinch Valleys.

A profile description is as follows:

0 to 7 inches, medium gray, with small yellow and brown mottlings,
mellow silt loam.

7 to 30 inches -+, predominantly medium gray mottled with yellow
moderately compact silty clay loam or silty clay. In some
parts there is very little or no mottling. Bedrock is at a depth
of several feet.

Some areas have a surface layer 2 to 5 inches thick of a browner silt
loam that is recent alluvium. This type is slightly acid to neutral, is
moderate to low in fertility, and apparently very low in organic matter.
It is stowly permeable to roots and moisture.

This type is poorly suited to erops and is fair to good pasture land.
For most crops its productivity is poor, and, because of its very slow
drainage, it is difficult to work. Its moisture relations favor it for mid-
summer and fall grazing, the seasons when upland pastures are generally
dormant due to lack of moisture. Adequate artificial drainage and
fertilization may make this soil well suited to corn and certain hay crops.

Most of this soil is cleared and used for pasture and hay. Fertiliza-
tion is seldom practiced, and crops are not rotated. The quality of hay
is fair, but pasture varies from poor to good. Good pasture probably
cannot be obtained on the wettest areas without artificial drainage but
on the less wet areas fertilization with phosphorus probably would im-
prove it. Mowing the weeds will do much towards improving the
quality and quantity of grazing on all areas. Areas artificially drained
and properly fertilized should be very productive of corn and hay.

Montevallo shaly silt loam, eroded undulating phase.—This phase
has a smooth or undulating surface, the gradient being less than 5 per-
cent. About two-thirds of the acreage has been moderately eroded,
0 to 75 percent of the surface soil having been lost by erosion. This
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soil was developed from acid shale of the Rogersville geologic formation.
Internal drainage is good. Most of the aggregate area lies as narrow
strips associated with the more productive soils in Richland Valley.
The native vegetation was predominantly deciduous hardwoods, chiefly
oak.

A profile deseription is as follows:

0 to 5 inches, brownish-yellow or pale-brown mellow shaly silt loam.
5 to 14 inches, brownish-yellow or pale-brown shaly silty clay,
overlying beds of grayish-yellow or bluish-gray fissile shale.

About a third of the acreage is not materially eroded, and here the
surface layer is 2 or 3 inches thicker. A part of this less eroded acreage
is a little less shaly, and the shale beds are about 25 inches below the
surface. This soil is strongly acid and low in plant nutrients and
organic matter. It is permeable to roots and moisture, but its moisture-
holding capacity is only moderate.

This soil is fair cropland and fair pasture land. Its productivity is
low, but it is easy to work and to conserve. It is suited to most general
farm crops but not to intensive use, because of its low fertility and the
ease with which it is injured by relatively little erosion.

Practically all the acreage has been cleared, and most of it is now
used for crops and pasture. About 20 percent is used for corn and
tobacco, 60 percent for hay and pasture, and about 20 percent for small
grains and other crops. The management practiced varies greatly;
some areas are fertilized moderately, whereas others receive little.
Those farmed in conjunction with other more productive soils in general
receive the best treatment. The length of rotation is likewise variable,
but most areas are used in a 3- or 4-year rotation. Under a system of
management including some commercial fertilizer and barnyard manure,
corn yields 12 to 20 bushels, wheat 6 to 10 bushels, and lespedeza 0.4
to 1 ton an acre. The chief fertilizer requirements are phosphorus,
nitrogen, lime, and organic matter. Where a high state of fertility is
maintained, moderately productive pasture of good quality can be
maintained through the growing season except during the driest summer
and early fall period.

Montevallo shaly silt loam, eroded rolling phase.—Differs from
the severely eroded phase in having a less steep slope and in being
somewhat less eroded. This gray thin shaly soil is developed over acid
shale. The average slope ranges from 5 to 12 percent, and most of the
areas are moderately rather than severely eroded. Internal drainage
is good. The soil is developed from acid shale of the Rogersville
geologic formation. Most of it is in Richland Valley. The separate
areas are narrow strips, many being closely associated with productive
goils, as those of the Hayter, Emory, and Decatur series. The native
vegetation was predominantly hardwood, chiefly oak.

A profile description is as follows:

0 tol4 inches, brownish-yellow or pale-brown mellow shaly silt
oam.

4 to 12 inches, brownish-yellow or pale-brown shaly silty clay,
underlain by beds of grayish-yellow or bluish-gray fissile shale.

Approximately one-fifth of the acreage of this soil is under cut-over
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forest and is not materially eroded. Here the surface soil is 6 to 8
inches thick. This soil is strongly acid and is low in plant nutrients
and organic matter. It is permeable to roots, but its moisture-holding
capacity is small and consequently the soil is droughty.

In general this soil is poorly suited to crops and pasture, although
a few acres where the soil material is thicker than average and less
shaly are fair cropland. In general its productivity is low, and it is
easily damaged by erosion, due to the shallow depth to the shale beds.

More than 80 percent of this soil has been cleared and used for
crops or pasture. About 20 percent of the total area is used for corn,
about 20 percent for small grains, and about 30 percent for hay and
pasture. The rest is unimproved pasture. Some fertilizer, including
barnyard manure, is probably used on a part of it, especially the nar-
rower strips that are closely associated with and therefore managed
along with more productive soils. Under average conditions corn yields
about 10 bushels and lespedeza hay about 0.3 ton an acre. Where
lime, organic matter, and phosphorus are applied in ample quantities
about 0.9 ton an acre is produced on the more favorable areas. Areas
of this soil for crops and pasture should be used only in a long rotation,
consisting chiefly of permanent pasture due to the erosion hazard, the
limited moisture-holding capacity, and the difficulty of maintaining a
relatively high productivity.

Montevallo shaly silt loam, eroded hilly phase.—This phase differs
from the shaly silty clay loam, severely eroded phase, in having a less
steep slope and in being less uniformly severely eroded. The slope
ranges from 12 to 30 percent and about half the acreage has all or some
of its original surface layer. This soil is developed from acid shale of
the Rogersville geologic formation. Most of it is in the valley at the
southeast base of Log Mountain. There are a few small areas in Rich-
land Valley. The native vegetation was oak and other deciduous hard-
woods.

A profile description is as follows:

0 to 4 inches, brownish-gray or pale-brown mellow shaly silt loam.
4 to 12 inches, brownish-yellow or very pale-brown shaly- silty clay,
underlain by beds of grayish-yellow or bluish-gray fissile shale.

In a very small acreage that has not been cleared, accelerated erosion
has not been great. In these areas the surface layer is 6 to 8 inches
thick. Where the acreage is severely eroded, the surface layer consists
of brownish-yellow or very pale-brown shaly silty clay, underlain at a
depth of about 8 inches by beds of shale. Gullies are common though
not numerous in the severely eroded areas, and a few are in most of the
moderately eroded areas. The larger ones are indicated by appropriate
symbols on the soil map. This soil is strongly acid and low in plant
nutrients and organic matter. It is permeable to roots and moisture,
but the moisture-holding capacity is small and consequently the soil is
droughty.

The soil is poorly suited to crops and pasture. The productivity is
low, and because of its strongly rolling surface, shaly nature, and shal-
low depth to bedrock, the land is difficult to work and conserve.

Nearly all of this soil has been cleared and used for crops or pasture
but about 70 percent has been abandoned to forest or unimproved
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pasture. Most of the rest is used for hay and improved pasture. A
very small quantity of corn, wheat, and tobacco is raised. Yields of
these crops are low. The less steep and less eroded areas are suitable
for pasture, providing they are fertilized sufficiently to support a good
cover. Phosphorus and lime are the chief amendments needed but
organic matter and nitrogen are also low. Under average conditions
lespedeza, redtop, and orchard grass are the best hay and pasture plants.
Where the fertility is brought to a high level, bluegrass and white clover
may be an important part of the grazing vegetation. Some care needs
to be taken to avoid the development of small gullies and sheet erosion
by overgrazing, and weedy and bushy growth requires mowing to keep
it from encroaching on the pastures.

Montevallo shaly silty clay loam, severely eroded rolling phase.
This phase has an undulating to rolling surface (5 to 12 percent) that
has been severely eroded. It is developed from acid shale of the Rogers-
ville geologic formation. Practically all the surface soil and in places
part of the subsoil have been lost by erosion. Internal drainage is good.
Most of this phase lies as narrow strips associated with the more pro-
ductive soils in Richland Valley. The native vegetation was pre-
dominantly deciduous hardwoods, chiefly oak.

Following is a profile description of this phase:

0 to 8 inches, brownish-yellow or very pale-brown mellow shaly
silty clay, underlain by beds of grayish-yellow or bluish-gray
fissile shale.

In general this soil is poorly suited to crops and pasture. Its pro-
ductivity is low, and its workability and conservability are poor.
Many areas are probably best suited to forest. All this soil has been
cleared, but a considerable part has been abandoned to volunteer forest
or unimproved pasture. A small acreage, especially that in narrow
strips associated with productive soils, is used for crops. Except where
heavy fertilization has been practiced, crop yields are low. Under
average management, which includes little fertilization and no cover
crops other than small grains, corn yields are less than 10 bushels an
acre and lespedeza hay less than 0.3 ton. Areas required for crops and
pasture should be used in a very long rotation consisting chiefly of
permanent pasture.

Montevallo shaly silty clay loam, severely eroded phase.—A gray
thin shaly soil developed over acid shale most of which is of the Rogers-
ville geologic formation. The surface is steep (30 to 60 percent). A
large part of the soil has been severely eroded. Practically all the
surface soil, and, in most places, a part of the underlying material have
been lost. Gullies are common. Internal drainage is good. Most of
this phase is on the lower slopes of Log Mountain and in the vicinity of
Bald Point. The native vegetation was predominantly deciduous hard-
woods, chiefly oak.

A profile description is as follows:

0 to 8 inches, brownish-yellow or very pale-brown mellow shaly
silty clay, overlaying beds of grayish-yellow or bluish-gray
fissile shale.

In places the texture of the surface layer is shaly silt loam. On the
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other hand where the shale fragments are very abundant there is hardly
enough soil material to support any vegetation. Few gullies are more
than 2 feet deep, but most of them are not easily crossed by farm
machinery. The larger ones are indicated on the goil map by appro-
priate symbols.

This soil is very poorly suited to crops and pasture. Its productivity
is low, and because of its steep slope, shaly nature, and very shallow
depth to bedrock, it is difficult to work and conserve. Nearly all this
soil has been cleared and cropped at sometime, but practically all of
it has been abandoned to forest or unimproved pasture. Pine forest is
the best use to which it is suited.

A small acreage is included with this phase that has never been
cleared. Here the 6-inch surface layer is brownish-gray or pale-brown
shaly silt loam. The soil is strongly acid and low in plant nutrients,
lime, and organic matter. It is permeable to roots and moisture, but
the moisture-holding capacity is small and consequently the soil is
droughty.

Muskingum very fine sandy loam.—A shallow gray soil pre-
dominating on the steep slopes of Poor Valley knobs. It is developed
over acid shale interbedded with fine-grained sandstone of the Grainger
geologic formation. The surface is steep (30 to more than 50 percent).
The slopes are long, and most surface drainage is to rather precipitous
drainageways that are at right angles to the general lay or direction
of Poor Valley Ridge. Internal drainage is good. This is the most
extensive soil of Grainger County. It is confined almost wholly to Poor
Valley Ridge. The separate areas are very large throughout. The
native vegetation was predominantly yellow pine with some oak inter-
mixed.

A profile description is as follows:

0 to 8 inches, yellowish-gray friable very fine sandy loam, contain-
ing a few shale fragments.

8 to 18 inches, yellow or light yellowish-brown friable very fine
sandy clay loam, with some shale fragments intermixed.

18 inches -+, splotched or mottled yellow, gray, and brown friable
fine sandy clay loam, containing many shale fragments. Bed-
rock of fine-grained sandstone is at a depth of about 26 inches.

The soil is strongly acid and low in plant nutrients and organic
matter. It is permeable to roots and moisture, but runoff is very rapid.
Because of its steep slope, shallow depth to bedrock, and low fertility,
this soil is very poorly suited to pasture. Its workability is poor, and
it is difficult to conserve against losses by runoff. All this soil is in forest
and practically all of it has been cut-over. Forest is the use to which
it is best suited, although with heavy fertilization and liming some of
the less steep areas may afford fair to good grazing.

Included with this soil are a few areas that are less steep, but they
~ are too small to justify delineating them separately on the map.

Muskingum very fine sandy loam, eroded phase.—This soil differs
from the type in being appreciably eroded. Less than half of the acre-
age has lost 50 to 75 percent of the surface soil, and the rest has lost
practically all of it and in places a part of the subsoil. This phase is
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developed over acid shale interbedded with fine-grained sandstone.
The surface is steep, the gradient ranging from 30 fo more than 50
percent. Internal drainage is good. The separate areas are irregular
and represent areas of the type that have been tilled. Practically all
this soil is on Poor Valley Ridge. The native vegetation was pre-
dominantly yellow pine with some oak intermixed.

A profile description is as follows:

0 to 14 inches, yellow or light yellowish-brown friable very fine
sandy clay loam with some shale fragments.

14 inches +, splotched or mottled yellow, gray, and brown friable
fine sandy clay loam, containing many shale fragments. Bed-
rock fine-grained sandstone is at a depth of about 20 inches.

The above describes the more eroded parts. Where erosion has been
somewhat less severe, the plow layer consists of a mixture of material
of the original surface soil and of the subsoil. The soil is strongly acid
and low in plant nutrients and organic matter. It is permeable to plant
roots and moisture but is easily damaged by erosion.

This soil is poorly suited to crops and to pasture. Its productivity
is low, and because of its strong slope it is difficult to work. The
shallow depth to bedrock, the strong slope, and the low fertility make
its conservation difficult when tilled.

All this soil has been cleared but about half of it has been abandoned
to forest. Much of the remaining part is used as unimproved pasture.
A small acreage is used for corn. A small quantity of fertilizer is used
for this crop, but yields are very low.

Most of the soil is best used for forest, although the less steep and
more favorably located areas may be suitable for pasture if adequately
fertilized and limed. Unless the fertility is raised to a high level,
lespedeza and redtop are probably among the better suited pasture
CropS.

Muskingum very fine sandy loam, hilly phase.—This soil consists
of areas of the type that have a less steep slope (12 to 30 percent). It
is developed over acid shale interbedded with fine-grained sandstone.
Internal drainage is good. The areas are moderate size and most of
them are along the base of the main Poor Valley Ridge. The native
vegetation was chiefly yellow pine, with some oak intermixed.

A profile description is as follows:

0 to 8 inches, yellowish-gray friable very fine sandy loam, contain-
ing a very few shale fragments.

8 to 22 inches, yellow or light yellowish-brown friable very fine
sandy loam.

22 inches -}, splotched or mottled yellow, gray, and brown friable
very fine sandy clay loam, containing many shale fragments.
Bedrock fine-grained sandstone is at a depth of about 30 inches.

The soil is strongly acid and low in plant nutrients and organic matter.
It is permeable to roots and moisture but runoff is rapid. Because of
its low fertility and shallow depth to bedrock, the soil is poorly suited
to crops and pasture. Yields are low, and the soil is difficult to work
and conserve. Those areas having more favorable exposure (pre-
dominantly north-facing slopes) and greater depth to bedrock may be
suitable for grazing when properly fertilized.
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Practically all this soil is in forest to which it is best suited. If
fertilized, particularly with phosphorus and lime, the more favorable
areas will produce fair to good pasture. Lespedeza and redtop are
among the better suited pasture plants, although some bluegrass and
white clover may be expected on the most favorable parts.

Muskingum very fine sandy loam, eroded hilly phase. Includes
areas of the type that have a less steep slope and that have been mod-
erately to severely eroded. About half of this phase has lost from 50
to 75 percent of the surface soil, and the rest has lost practically all the
surface soil and in places a part of the subsoil as a result of erosion.

About two-thirds of the acreage is developed over acid shale inter-
bedded with fine-grained sandstone of the Grainger formation, and the
rest is developed over sandstone of the Clinch formation. The surface
is hilly, the slope ranging from 12 to 30 percent, and internal drainage -
is good. Practically all of it is on the lower part of the southeast slope
of Poor Valley Ridge. The native vegetation was predominantly
yellow pine, with oak intermixed.

A profile description of this hilly phase, where erosion has removed
practically all the surface soil, is as follows:

0 to 15 inches, yellow or light yellowish-brown friable very fine
sandy clay loam with some shale fragments.

15 inches —+, splotched or mottled yellow, gray, and brown friable
very fine sandy clay loam, containing many shale fragments.
Bedrock fine-grained sandstone is at a depth of about 20 inches.

Where erosion has been somewhat less severe, the plow layer consists
of a mixture of the original surface soil (yellowish-gray friable very
fine sandy loam) and of the subsoil. The soil is strongly acid and low
in plant nutrients and organic matter. It is permeable to plant roots
and moisture, but is easily damaged by erosion and has only a fair
capacity for moisture available to plants.

Because of the low productivity and the diffieulty in maintaining a
moderately high level, the soil is difficult to work and is poorly suited
to crops and fair to poorly suited to pasture. Because of its shallow
depth to bedrock and strong slope, it is difficult te conserve from losses
by runoff. Unless requirements for pasture and cropland are very
pressing, this soil is best used for forest.

Practically all this soil has been cleared, but about 30 percent has
been abandoned to unimproved pasture or forest. About 60 percent
is used for hay and pasture and about 10 percent for other crops, chiefly
corn. Little fertilization is practiced and yields of hay, corn, and
pasture are very low. Areas to be used for pasture should be treated
with at least lime and phosphorus. If heavy applications of fertilizer
including organic matter are made, bluegrass and white clover may be
suitable for pasture on the more favorable sites, otherwise lespedeza,
redtop, and orchard grass are more suitable for grazing.

Included with this soil are a few areas of Hector stony fine sandy
loam, hilly phase, which have a grayish-yellow stony fine sandy loam
surface soil about 8 inches thick and a yellowish-red friable fine sandy
clay subsoil. Bedrock sandstone is at & depth of about 30 inches.

Muskingum stony fine sandy loam.—This shallow gray soil is de-
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veloped over sandstone and contains numerous sandstone fragments,
whereas the very fine sandy loam and its phases are developed over
acid shale interbedded with fine-grained sandstone and are relatively
stone-free except for the limited included areas on Clinch Mountain.
The surface is steep (30 to 60 percent or more)., Internal drainage is
good. This types occurs in large areas on the southeast slope of Clinch
Mountain. The native vegetation was yellow pine, with some oak
intermixed.
A profile description is as follows:

0 to 10 inches, yellowish-gray friable fine sandy loam containing
numerous sandstone fragments, 3 to 12 inches in diameter.

10 to 22 inches, light yellowish-brown to weak-yellow friable fine
sandy clay loam or fine sandy clay.

22 inches -, splotched or mottled yellow, gray, and brown friable
sandy clay loam, containing numerous sandstone fragments.
Bedrock is at an average depth of 26 inches, but in places
it is at a much shallower depth and outcrops are not uncommon.

The soil is strongly acid and low in plant nutrients and organic
matter. It is permeable to roots and moisture, but its capaeity for
holding moisture available to plants is small. Because of low fertility,
droughty nature, stoniness, and steep slope, this soil is poorly suited to
crops and to pasture, although some parts on the more northerly facing
slopes may be capable of affording an appreciable quantity of grazing
where sufficient effort is made to establish a grazing vegetation.

All this soil is under forest, and practically all has been cut-over.
The small acreage that may be suitable for grazing requires treatment
with phosphorus and lime. In general, this soil should be used only for
forest, and yellow pine is one of the best suited species.

Muskingum stony fine sandy loam, hilly phase.—Areas of the
type with a slope of not more than 30 percent are represented by this
soil. It is developed over sandstone of the Clinch geologic formation.
Internal drainage is good. The area is small compared with that of
the type, and the separate areas are inextensive. Nearly all of it is on
the lower part of the southeast slope of Clinch Mountain. The native
vegetation was yellow pine with oak intermixed.

A profile description is as follows:

0 to 10 inches, yellowish-gray friable fine sandy loam, containing
numerous sandstone fragments, 3 to 12 inches in diameter.

10 to 25 inches, light yellowish-brown to weak-yellow friable fine
sandy clay loam or fine sandy clay.

25 inches +, splotched or mottled yellow, gray, and brown friable
sandy clay loam, containing numerous sandstone fragments.
Bedrock sandstone is at a depth of 28 inches, but in places
it is at a much shallower depth and outcrops are common.

This phase is medium to strongly acid and low in plant nutrients and
organic matter. It is permeable to roots and moisture but runoff is
rapid, and much of the soil, especially on the more southerly slopes, is
droughty.

Because of its low fertility, stoniness, and shallow depth to bedrock,
this soil is poorly suited to crops and to pasture. Yields are low, and
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it is difficult to work and conserve. Those areas having the more
favorable exposures (principally north-facing slopes) and greater depth
to bedrock may be suitable for grazing when properly fertilized.

Practically all this soil is under forest, to which use it is probably
best suited. If fertilized with phosphorus and lime, the more favorable
areas will produce fair to good pasture. Lespedeza and redtop are
among the better suited pasture plants, although some bluegrass and
white clover can be expected on the most favorable parts.

Included with this soil are a few areas of Hector stony fine sandy
loam, hilly phase, the acreage of which is too small to show separately
on the map. These areas have a surface layer of grayish-yellow stony
fine sandy loam about 8 inches thick underlain by yellowish-red friable
fine sandy clay. Bedrock sandstone is at a depth of about 28 inches.

Ooltewah silt loam.—This nearly level imperfectly drained soil
ocecurs in sinks and depressions, is associated with soils developed over
limestone, and consists of local alluvium washed from the Fullerton,
Bolton, and Clarksville soils. The surface is nearly level or saucer-
like, and very few areas have surface drainage outlets. Internal drain-
age is slow. All the areas are small, few exceeding 5 acres. They are
infrequent but are widely scattered through the county.

A profile description is as follows:

0 to 16 inches, grayish-brown mellow silt loam.

16 to 30 inches, mottled gray, brown, and yellow friable silt loam
or silty clay loam.

30 inches -+, predominantly gray mottled with brown and yellow
friable silt loam or silty clay loam. Bedrock limestone is
generally below a depth of several feet.

The degree of internal drainage and the depth below which the ma-
terial is mottled vary appreciably from place to place as does also the
thickness of very recently accumulated alluvium. In many places
where accelerated erosion has been active on the surrounding soils of
the upland, a weak-yellow silt loam layer, 4 to 12 inches thick, overlies
the darker original surface layer described above.

The soil is slightly to medium acid, and its natural fertility is moder-
ately high. It is permeable to roots, but moisture infiltration is notably
retarded and root penetration by plants requiring good drainage is
restricted. It is capable of holding a large supply of moisture available
to plants and this, combined with its position and slow internal drain-
age, give it particularly favorable moisture relations for growing plants
in late summer and early fall. The native vegetation was probably
moisture-tolerant deciduous hardwood species.

This soil is well suited to many crops requiring tillage and very well
suited to pasture. Its productivity for crops that respond to or can
tolerate abundant moisture is high. The workability is good, although
less favorable than for some soils due to the slowness with which mois-
ture conditions become suitable for cultivation in spring and following
periods of precipitation. The conservability is very good inasmuch as
plant nutrients are retained well and runoff is not active. Corn, certain
hay ecrops, and many pasture plants are well suited to this soil.

Practically all this soil has been cleared and is being used for crops
and pasture. About 30 percent is used for corn, and most of the rest
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for hay and pasture. Very little small grain and tobacco are grown
and no alfalfa. A few areas, especially those associated with stony
land types, are used as permanent pasture, but a great many areas are
used in a short rotation of corn and hay. Some fertilization is common
for the corn crop but little is used for hay. Under average manage-
ment yields are moderately high, but occasionally they are damaged
by excess moisture. Corn yields about 35 bushels and lespedeza about
1.3 tons an acre. Yields can be expected to increase appreciably
after heavier fertilization and on many areas lime will benefit the
legumes. The suitability and general productivity can be increased for
;nanylareas by artificial drainage, but such improvement may not be
easible.

Philo fine sandy loam.—This somewhat gray imperfectly drained
soil on the first bottoms consists of material washed from soils over
sandstone and acid shale. The surface is nearly level, and all areas
are subject to overflow. Internal drainage is poor. Most of the areas
are narrow strips along the small creeks in Poor Valley and along the
northwest edge of Richland Valley, associated with Pope and Atkins
fine sandy loams. The native vegetation was moisture-tolerant decidu-
ous trees.

A profile deseription is as follows:

0 to 16 inches, brownish-gray fine sandy loam.

16 to 30 inches, mottled gray, yellow, and brown firm but moder-
ately friable sandy clay loam or sandy clay.

30 inches -, predominantly gray mottled with yellow and brown
firm but moderately friable sandy clay loam or sandy clay.

This soil is strongly acid and is low in plant nutrients and organic
matter. It is permeable to roots, but moisture infiltration is notably
retarded, and root penetration by plants requiring good drainage is
restricted. The soil is capable of holding a fair supply of moisture
available to plants and this combined with its slow internal drainage
gives it favorable moisture relations for growing plants during late
summer and early fall.

The soil is fairly well suited to crops and pasture. Its natural pro-
ductivity is low, it is suited only to certain crops, and its workability
is not good because of excess moisture conditions in spring and following
periods of precipitation. Its conservability is fairly good, although a
high level of fertility evidently requires consistent heavy fertilization.

About 80 percent of the soil is cleared and used for corn, hay, and
pasture. Some barnyard manure or fertilizer is used for corn, and
some lime may have been applied. The length of rotation varies
greatly, some areas heing used for permanent meadow or pasture, where-
as others are used intensively for row crops. Under average manage-
ment yields are only fair. Corn yields about 20 bushels and lespedeza
about 0.6 ton an acre. Alfalfa, tobacco, and potatoes are not well
suited to the soil, but with adequate fertilization, red and alsike clovers,
timothy, bluegrass, and white clover can be expected to yield well.
Phosphorus and lime are the chief amendments required for higher
yields, but the content of nitrogen, potassium, and organic matter are
low and they must be added if a high productivity is to be obtained.
The suitability and productivity can be greatly increased for most
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areas by artificial drainage; however, such improvement may not be
feasible.

Pope fine sandy loam.—This well-drained soil of the first bot-
toms consists of material washed from soils over sandstone and shale.
The surface is nearly level or gently undulating, and all areas are sub-
ject to stream overflow, although in general not so much so as are the
associated areas of Philo and Atkins soils. Internal drainage is good.
Most areas lie as strips, about 300 feet wide, along the stream channels
within Poor Valley and along streams flowing from Poor Valley and
Poor Valley Ridge to Richland Valley. The native vegetation was
predominantly deciduous hardwoods.

A profile description is as follows:

0 to 8 inches, grayish-brown or light yellowish-brown friable fine
sandy loam.

8 to 30 inches, brownish-yellow fine sandy loam.

30 inches -+, mottled yellow gray and brown fine sandy loam that
in general is coarser than the material above. In places the
subsoil is a little firmer and contains a little more clay than
the surface soil.

This soil is moderately acid, and its natural fertility is fair to moder-
ate. It is very permeable to roots and moisture, and its moisture-
holding capacity is fair. In general moisture relations are favorable
for most crops, at least for those having a root system extending to a
depth of 3 feet.

This soil is well suited to crops and pasture. Its productivity is
moderate, it responds well to fertilization, and it is easily worked and
conserved. Flooding is a hazard to practically all crops, otherwise the
soil is suited to a wide variety of crops.

About 90 percent of the soil is cleared and used for crops and pasture.
About 60 percent is used for corn, about 20 percent for hay and pasture,
and the rest for small grains and truck crops. Short rotations are
practiced, and legumes other than lespedeza are seldom grown. Small
grains and corn receive light applications of fertilizer, and some barn-
yard manure is used on a few areas. Under average management, corn
yields about 25 bushels, wheat 10 bushels, and lespedeza 0.9 ton an
acre. This soil responds well to good management. A moderate rota-
tion of 3 years including a legume hay crop, as red clover, is well suited
but for this erop lime and phosphorus should be added and the organic-
matter content increased. If the produectivity is to be maintained at
a high level, potassium is also required. Green-manure crops, as
crimson clover, can do much to increase the organic-matter content
where manure is not available. Under a high level of management,
corn yields about 40 bushels, wheat 13 to 15 bushels, and red clover
and timothy about 1.8 tons an acre.

Roane silt loam.—This well-drained soil of the first bottoms con-
sists of material washed from Fullerton and Clarksville soils. The
surface is nearly level or gently sloping, and internal drainage is moder-
ately good. Flooding is not uncommon, but most areas are much less
subject to overflow than are other soils on the first bottoms. The soil
is widely scattered in the area of Hinds and Copper Ridges and south of
Richland Knobs, but the greater part is in the latter. All the areas
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occupy narrow bottom lands along the creeks and are therefore dissected
by the stream channel. A notable part of the acreage lies as narrow
strips adjacent to hilly and steep Clarksville and Fullerton soils, which
are poorly suited to tillage and therefore not easily worked. Much of
the remaining part is adjacent to rolling and hilly soils, the management
requirements of which are notably different from those of this loam.
The native vegetation was oak, hickory, and other deciduous hard-
woods, with some walnut, sycamore, tuliptree, and others intermixed.
A profile deseription is as follows:

0 to 12 inches, light-brown or moderate yellowish-brown friable
silt loam.
12 to 30 inches, moderate yellowish-brown friable silt loam.

Below this layer, the material is variable. 1In places there is a semi-
cemented cherty layer 4 to 12 inches thick, below which is a more open
matrix of chert and mottled yellow, gray, and brown silt loam. In
other places, the cherty layer is lacking and here the mottled yellow
and gray silt loam is at a depth of 30 to 40 inches.

Many areas have a moderate quantity of chert throughout their
entire depth and in places it is sufficiently abundant to interfere with
cultivation. A considerable acreage, however, is free of chert. The
color of the surface and subsurface Iayers is darker brown where a large
part of the material has been washed from Bolton soils, and, in general,
much of the chert-free acreage is a little darker than the cherty areas.

This type is moderately acid and moderately fertile, but the content
of organic matter is not high. The soil is permeable to roots and mois-
ture except where the semicemented eherty layer occurs. This layer,
however, is generally at a sufficient depth not to interfere materially
with the crops commonly grown. The water-holding capacity 1is
moderate and moisture relations in general are favorable.

Although the usefulness of many areas is restricted by their dissected
condition and association with soils not well suited to tillage, this soil
is well suited to crops and pasture. The productivity is moderate, tilth
is good, and runoff water is not difficult to control.

Most of the soil is cleared and used for crops or pasture. About 50
percent is used for corn, about 30 percent for hay and pasture, and the
rest for small grains and other crops. Light applications of fertilizer
are used for wheat, and corn generally receives some. Green-manure
crops are not commonly grown and only a small quantity of barnyard
manure is used. Lime has been applied to some areas. The length
of rotation varies widely. Less accessible areas may be used for per-
manent pasture for several years in succession, whereas other areas are
used intensively for row crops, chiefly corn and tobacco. The land
for tobacco always receives moderately heavy applications of manure
and fertilizer. Under average management, corn yields about 30
bushels, wheat about 12 bushels, and lespedeza about 1 ton an acre.
Increased fertilization, the addition of organic matter, and liming can
do much towards increasing crop yields and broadening the suitability
of this soil. Lime and phosphorus are especially needed where legumes,
as red clover, alfalfa, and white clover are to be grown. Where the
fertility is maintained at a high level, the soil is suited to relatively
short rotations.
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A, Extensive areas of Rolling stony land (Talbott soil material) as here illustrated
overlie Maryville limestone in Richland Valley. Because of its stony character it
is not suited to crops requiring tillage, but most areas are sufficiently productive to
support a fairly good grass cover. Pasture on this land type may respond to proper
fertilization and seeding.

B, View from Clinch Mountain across Poor Valley to Poor Valley Ridge. The soils
of this section, chiefly Muskingum very fine sandy loam on Poor Valley Ridge,
Rough stony land (Muskingum soil material) on the near slope, and Jefferson soils
in the valley, are developed from sandstone and acid shale. Crop yields are low,
?nd most of the land other than the more arable Jefferson soils is best used for

orest.,



Landscape in the sandy Fullerton-sandy

Clarksville-Bolton association, which is characterized by a broadly rolling to hilly surface, sinkholes with
severely eroded strong slopes, irregular fields, and a widely divergent land use pattern, ranging from woodland and idle land to row crops
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Rolling stony land (Talbott soil material).—Areas of this land
type, commonly referred to as rockland or limestone rockland, are
characterized by limestone outcrops sufficiently abundant to prohibit
feasible tillage (pl. 7, A). In most places these outcrops ocecupy 10
to 50 percent of the surface. The soil material between them resembles
that of the Talbott soils. It consists of a few inches of grayish-brown
silty clay loam underlain by yellowish-red tough plastic silty clay that
may have a fine nut structure. Depth of bedrock limestone is ex-
tremely variable but seldom exceeds 3 feet.

The surface is smooth to rolling, the gradient ranging to about 15
percent. All the areas are in limestone valleys. Small sinkholes are
abundant, many of which have an accumulation of soil material suf-
ficient to make them very productive. Most of the soil material is
fertile, but internal drainage is very slow. Most of this land type is
in Clinch and Richland Valleys. The greater part of the Decatur-like
variation is in Richland Valley. The native vegetation was predomin-
antly cedar, oak, hickory, locust, and tuliptree.

An extensive variation overlies Maryville limestone and Holston
marble and here much of the soil material resembles that of the Decatur
soils. The surface layer is brown to dark-brown silty clay loam under-
lain by red or dark-red dense silty clay. Some of the areas are similar
to those of Talbott and Decatur soils that have been eroded sufficiently
to expose the underlying bedrock.

Numerous rock outcrops make this soil poorly suited to crops, al-
though the larger patches of soil material are well suited to crops that
can be cared for by light horse-drawn and hand implements. Prac-
tically all areas are well suited to pasture.

Practically all this land type has been cleared. About 95 percent
is used for pasture and the rest for crops. Many of the small sinks
with accumulations of local alluvium in them are used for gardens and
tobacco. These small tracts are very productive of practically all crops,
but are worked chiefly by hand and cultivated intensively because of the
difficulty of working them with large implements and the scarcity of
other acreage suitable for crops in the immediate vicinity. Under
average management tobacco yields about 1,400 pounds an acre. On
most of this land type pasture is good where the soil material is rela-
tively deep to bedrock. Bluegrass and white clover on most areas
produce good grazing in spring, early summer, and late fall, but gener-
ally afford scant grazing during the rest of the pasture season due to
lack of moisture. Those parts in sinkholes, however, have favorable
moisture conditions for pasture throughout most of the grazing season.
Pasture plants respond well to phosphorus and lime.

Rough gullied land (limestone residuum).—This land tyne repre-
sents arcas of soils over limestone, eroded to the extent that they can-
not be economically reclaimed except through very slow processes. A
large part of the surface soil and much of the subsoil have been lost
and gullies, many of which are not crossable by farm machinery, form
an intricate pattern. The surface is rough or broken by erosion
channels, and the general slope ranges from sloping to steep.

This land type is widely distributed in those parts underlain by lime-

stone, but the greater part is south of Richland Knobs. Most of it
644386-—48—9
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represents areas of badly eroded Fullerton, Clarksville, Bolton, Decatur,
and Talbott soils. The individual areas range from 1 or 2 acres to
about 25.

This land type is poorly suited to crops and pasture. Moisture rela-
tions for plants are unfavorable, and the capacity for holding moisture
available to plants is very low. Infiltration is slow owing chiefly to the
absence of a mellow friable surface soil, consequently runoff develops
quickly during rains. Permeability to roots, however, is generally fairly
good. The soil material is moderately to strongly acid, and the content
of organic matter is very low. The content of plant nutrients ranges
from moderate to low according to the nature of the parent soil. Rough
gullied land developed from Decatur soils has a moderate content of
plant nutrients, whereas that developed from Clarksville has a low
content.

All this land type has been cleared and cultivated, but all of it is now
abandoned. Some areas are nearly bare, with a scattered growth of
sassafras, broomsedge, and briers; others have a good cover of pine.

Erosion, which has brought about the development of this land type,
is the result of improper soil management. Vegetation that will arrest
further erosion should be established with the expectation of eventually
establishing either a profitable forest cover or permanent pasture. Some
areas now are suitable for pines and should be planted to them, and
certain deciduous hardwouds, as locust, may be suitable for the draws
where some soil material has accumulated and where moisture relations
are most favorable, The most severely damaged areas may be best
started toward rejuvenation by first establishing a cover of brushy
grawth, as honeysuckle. Kudzu is suited to rough gullied land, and
when once established affords grazing. Generally it establishes itself
slowly on the less fertile droughty sites, but on the more favorable parts,
it develops an effective cover for arresting erosion within a few years.
After a period of rejuvenation some areas will be suitable for pasture
and certain crops but due to the high clay content of the soil material,
favorable moisture relations for good pasture and crops will be difficult
to develop. There are a few areas that, if worked to a smooth surface
and heavily fertilized, are capable of supporting pasture and certain
crops within a short period. A large part of this land type will not
be suitable for pasture or crops at any time even following a period
of rejuvenation and therefore should be used permanently for forest.

Rough gullied land (shale and sandstone residuum).—This land
type represents areas of soils over shale, sandstone, and interbedded
shale and limestone, eroded to the extent that they cannot be econom-
ically reclaimed except through very slow processes. A large part of
the surface soil and much of the subsoil have been lost and gullies, many
of which are not crossable by farm machinery, form an intricate pattern.
The surface is rough or broken by erosion channels, and the general
slope ranges from sloping to steep.

All this type is widely distributed throughout those parts of the
county underlain by shale, sandstone, and interbedded shale and lime-
stone. Much of it represents areas of badly eroded Armuchee soils.
The individual areas range from 3 or 4 acres to about 40.

This land type is poorly suited to crops and pasture. Moisture
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relations for plants are very unfavorable, and the capacity for holding
moisture available to plants is low. Infiltration is slow chiefly because
of the absence of a mellow friable surface soil, consequently a large part
of the water is lost by runoff. Permeability to roots is not good due to
the shallow depth to bedrock. The soil material varies from strongly
acid to neutral according to the nature of the parent rock. The content
of organic matter and plant nutrients is low.

All this land type has been cleared and cultivated but all of it is now
abandoned. Some areas are nearly bare, having only a scattered growth
of sassafras, broomsedge, and briers; others have a good cover of pine.

Erosion, which has brought about the development of this land type,
is the result of improper soil management. Vegetation that will arrest
further erosion should be established with the expectation of eventually
establishing a profitable forest cover or permanent pasture. Some
areas that are now suitable for pines should be planted to them, and
certain deciduous forest species, as locust, may be suitable for the draws
where soil material has accumulated and where moisture relations are
most favorable. The most severely damaged areas may be best started
toward rejuvenation by first establishing a cover of brushy growth, as
honeysuckle. Kudzu is suited to rough gullied land and when once
cstablished, affords grazing. Generally, it establishes itself slowly on
the less fertile droughty sites, but on the more favorable parts it develops
an effective cover for arresting erosion within a few years.

After a period of rejuvenation, some areas will be suitable for pasture
and certain crops but due to the high elay content of the soil material,
favorable moisture relations for good pasture and erops will be difficult
to develop. A few areas if worked to a smooth surface and heavily
fertilized are capable of supporting pasture and certain crops within
a short period. A large part of this gullied land type will not be suit-
able for pasture or crops at any time, even following a period of rejuven-
ation, and therefore should be used permanently for forest.

Rough stony land (Muskingum soil material).—A land type
consisting of numerous sandstone outcrops with an irregular accumu-
lation of fine sandy loam soil material and sandstone fragments and
boulders between them (pl. 7, B). The surface is predominantly steep
(30 to more than 60 percent). All this type is on Clinch Mountain
and is underlain by rocks of the Clinch and Clinton geologie forma-
tions. Separate areas are large and practically contiguous along the
southeast slope of this range. The native vegetation was yellow pine
with some deciduous hardwoods, chiefly oak intermixed.

Practically all this land type is occupied by cut-over virgin forest.
As it is unsuited to crops and very unproductive of pasture, it should
be used permanently for forest.

Rough stony land (Talbott soil material).—A land type consisting
of numerous limestone outcrops with an irregular accumulation between
them of limestone fragments and soil material, the parent rock of
which was limestone. The soil material occupies 25-to 75 percent of
the areas and in most places resembles the Talbott and Colbert soils.
That part in areas over dolomitic limestane resembles Fullerton and
Clarksville soils. This land type differs from Rolling stony land (Tal-
bott soil material) and Hilly stony land (‘Talbott soil material) chiefly
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in having a steeper slope and in general somewhat more limestone out-
crops. The most extensive areas are on Richland Knobs. The native
vegetation was mixed cedar and deciduous hardwoods.

This land type is not suited to crops and is poor to fair pasture. The
abundance of rock outcrop and the shallow depth to bedrock make
tillage impractical and productivity low. Pasture plants grow on the
soil material but droughty conditions prevail because of the limited
available moisture.

Much of this land type is under forest of cedar and deciduous hard-
woods. Cleared areas are used for pasture. These afford some grazing
but in general the land is best used for forest.

Sandstone outerop.—This land type consists chiefly of sandstone
outcrops and fragments. Small thin accumulations of Muskingum
stony fine sandy loam may be in places, but it is of little significance
from the standpoint either of pasture or of forest. The surface is
predominantly steep to precipitous, although about 25 percent of the
acreage has a slope of 12 to 30 percent. Practically all the soil is on
the crest and upper part of the southeastern slope of Clinch Mountain.
The areas range from 10 to 160 acres and represent the most stony or
rocky parts of Rough stony land (Muskingum soil material). Very
little vegetation is on this type. Most of it consists of yellow and
Virginia pines. This land type has practically no value for crops or
pasture, and forest growth is sparse and slow.

Sequatchie fine sandy loam.—Occurring on some of the low stream
terraces along the Holston and Clinch Rivers, this type consists of
sandy alluvium, the material of which was derived from sandstone
and shale with some material from limestone intermixed. The surface
is gently undulating to undulating, although there is a small quantity
that has a slope of 5 to 12 percent. Internal drainage is good. In
general the areas are adjacent to the first bottoms and are seldom more
than 10 or 12 feet above these bottom lands. About half of this type
was inundated by the Cherokee Reservoir. The areas now in the
county are along the Holston River downstream from the Cherokee
Reservoir and a few along the Clinch River north of Thorn Hill. The
areas range from a few to about 40 acres and are associated with
Bruno soils on the adjoining bottoms and Waynesboro and Holston
soils on the adjoining higher stream terraces.

A profile description is as follows:

0 to 10 inches, light-brown or light yellowish-brown friable fine
sandy loam.

10 to 32 inches, yellowish-brown firm but friable sandy clay loam
or sandy clay.

32 inches -+, light yellowish-brown moderately mottled with gray
and brown friable sandy clay or sandy clay loam. Bedrock
lies at a considerable depth.

A few areas are more sandy, the surface soil being loamy fine sand
and the subsoil a coarse fine sandy loam. Here the material below a
depth of 3 feet is fine sand. Some areas have a lighter colored surface
soil and a more yellow subsoil, the color profile resembling that of the
Holston soil of the higher stream terraces. In the areas that have been
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moderately eroded 50 to 75 percent of the original surface layer has been
lost and the plow layer consists of a mixture of surface and subsoil
materials.

This soil is medium to strongly acid and is moderately fertile, but
the content of organic matter apparently is moderately low. It is
permeable to roots and moisture. Its capacity for holding moisture
available to plants is only moderate, but moisture from light rains is
largely available to plants during dry periods because of relatively
small quantities held by the clay particles. The most sandy areas,
however, are notably droughty.

The soil is good to very good cropland and fair to good pasture land.
Its produectivity is good, it responds well to good management, is suited
to a wide variety of crops, and is easily worked and conserved. With
proper fertilization much of it should be particularly well suited to root
crops and certain other truck crops.

Practically all this soil is cleared and used for crops and pasture.
About 40 percent is used for corn and tobacco, 30 percent for small
grains, and 30 percent for hay and pasture. Most areas are used in &
short rotation and some are used for corn several years in succession.
Little barnyard manure is applied and green-manure crops are not
commonly grown. Some organic matter is added when meadow sod
is plowed under. Light applications of mixed fertilizer are made for
corn and wheat, and lime has been applied to some areas. Under
average management, corn yields about 28 bushels, wheat about 14
bushels, and lespedeza about 1 ton an acre.

Organic matter, lime, and the three plant nutrients, nitrogen, phos-
phorus, and potassium, are required at regular intervals if a high
productivity is to be maintained. Much of the nitrogen requirement
can be met by using a rotation in which red clover and alfalfa are a
part and in which crimson clover is used as a winter cover crop. All
these legumes require a relatively high state of fertility if they are to
produce well and effectively aid in maintaining the nitrogen supply.
Except on the more sloping parts, a moderately short rotation is well
suited providing the fertility is maintained at a high level. The more
sloping areas should not have row crops on them frequently and, where
feasible, field operations should be on the contour. Under good manage-
ment, corn yields about 40 bushels, barley about 30 bushels, and alfalfa
about 3 tons an acre. Although this soil is not so productive of pasture
grasses and legumes as are some other soils, good grazing can be main-
tained where the fertility is brought to a moderately high level. The
most sandy areas, however, are not suited to pasture. Lime and phos-
phorus are the chief amendments necessary for good pasture.

Sequoia silty clay loam, eroded phase.—Most of this soil is devel-
oped over interbedded shale and limestone of the Rutledge geologic
formation. Much of it is moderately eroded, 50 to 75 percent of the
surface layer having been removed by erosion. The uneroded surface
layer is 8 to 10 inches thick. Over much of the acreage the plow
layer consists of a mixture of surface and subsoil material, but in places
the subsoil is exposed, whereas in other limited tracts very little surface
soil has been lost. The surface is predominantly rolling, the gradient
ranging from 5 to 12 percent. Internal drainage is fair to slow but
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adequate. Most of the soil is in the vicinity of and south of Blaine
and east and southwest of Tate Springs. There are also a few areas in
Potato Valley to the southeast of Log Mountain. Separate areas are
irregular in shape and range from 5 to 30 acres. The native vegetation
was chiefly oak, hickory, maple, and other deciduous hardwoods, with
some pine intermixed.
A profile description is as follows:
0 to 5 inches, light yellowish-brown to moderate yellowish-brown
friable silty clay loam.
5 to 25 inches, light reddish-yellow moderately tough silty clay with
some grayish mottlings in the lower part.
25 inches +, splotched or mottled yellowish-red, yellow, and gray
moderately tough silty clay. Bedrock shale is at a depth of
25 to 45 inches, the shallower depth being in the eroded and

more sloping parts. Soft shale fragments are common through-
out.

The thickness of the surface soil varies widely. In the less eroded
patches, it may be 7 or 8 inches thick and the few areas still under cut-
over virgin forest have a surface soil 8 to 10 inches thick. On the other
hand, there are small severely eroded patches where the plow layer
consists almost wholly of subsoil material. Some patches have shale
fragments in the subsoil, and the most severely eroded patches may
have them on the surface.

This soil is strongly acid, low in organic matter, and its content of
plant nutrients, especially nitrogen and phosphorus, is only fair. It is
slowly permeable to roots and moisture, consequently infiltration is
slow and runoff develops rather quickly during rains. Its capacity for
holding moisture available to plants is fair but the more eroded patches
are notably droughty.

The soil is fair to good for crops and pasture. The rolling surface
and the heavy consistence of the more eroded parts make the work-
ability a little difficult and augment the erosion hazard. It is suited to
most general farm crops, but because of its rolling surface and the dense
nature of the sublayers, it is not particularly well suited to truck Crops,
especially root crops.

All except a very small part of this soil has been cleared and cropped,
and most of it is now used for crops or pasture. About 30 percent is used
for corn and tobacco, about 40 percent for hay and pasture, and most
of the rest for small grains. Wheat is the predominant small grain crop,
and lespedeza is the chief hay crop. A 3- or 4-year rotation consisting
of corn, fall-sown small grain, and 1 or 2 years of hay or pasture is
common. Some fertilizer is generally used for corn and wheat. The
land for tobacco generally receives a good application of barnyard
manure supplemented by mixed fertilizer. Lime has been applied at,
the rate of about 2 tons an acre to some areas. Neither green-manure
nor cover crops other than small grains are common. Under aver-
age management, corn yields about 20 bushels, wheat about 9 bushels,
and lespedeza about 0.7 ton an acre.

Good management requires moderately long rotations (4 to 6 years),
the addition of lime and organic matter, and an increase of available
plant nutrients, especially phosphorus. When a moderately high pro-
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ductivity has been established, much of the nitrogen can be supplied
through legumes and barnyard manure, although it may be of advantage
even then to add some by commercial fertilizer, especially for certain
crops early in spring. Red clover, alfalfa, and white clover are suited
to this soil, when the fertility is at a high level and lime has been applied
in an adequate quantity. White clover and bluegrass afford good graz-
ing, when the fertility is maintained at a high level, but grazing is
generally scant in midsummer and early fall due to the seasonal dry
conditions. Particular attention should be given to prevent erosion.
The soil should be kept in close-growing crops as much of the time as
possible, and where feasible, field operations should be on the contour.
Other means of controlling runoff are strip cropping and terracing,
which may be justified in places.

Sequoia silty clay loam, eroded undulating phase.—This soil
represents areas of the silt loam that have lost 50 to 75 percent of the
original surface layer by erosion. The uneroded surface layer is 8 to
12 inches thick. The soil is developed over interbedded shale and lime-
stone of the Rutledge geologic formation. The surface layer is undu-
lating, the gradient seldom exceeding 5 percent. Internal drainage is
fair to slow, but adequate for general farm crops. This soil is chiefly in
Richland Valley, in the vicinity of and south of Blaine, and in the
extreme eastern part of the county east of Tate Springs. There are
also a few areas in Potato Valley southeast of Log Mountain. The
separate areas are irregular in shape and range from 5 to 30 acres.
The native vegetation was chiefly oak, hickory, maple, and other decid-
uous hardwood, with some pine intermixed.

A profile description is as follows:

0 to 5 inches, light yellowish-brown to yellowish-brown moderately
friable silty clay loam.

5 to 25 inches, light reddish-yellow moderately tough silty clay with
some grayish mottlings in the lower part.

25 inches 4, splotched or mottled yellowish-red, yellow, and gray
moderately tough silty clay. Bedrock shale is at a depth of
25 to 50 inches, the shallower depth being on the more eroded
and more sloping parts. Soft shale fragments are common
throughout this layer.

The thickness of the surface soil varies widely, but in general it is a
little more than that of the more sloping phase. In the less eroded
areas, it may be 7 or 8 inches thick, and the few areas still under cut-
over virgin forest have a surface soil 8 to 10 inches thick. On the other
hand, there are a few small severely eroded areas where the plow layer
congists chiefly of subsoil material.

This soil is medium to strongly acid and moderately low in organic
matter. Its content of plant nutrients, especially nitrogen and phos-
phorus, is moderate. The surface soil is permeable, but the subsoil is
slowly permeable to moisture, consequently infiltration is slow and on
the more sloping parts runoff develops rather quickly during rains.
The capacity of this soil to hold moisture available to plants is fair
to moderate but the most eroded patches are notably droughty.

The soil is good for crops and pasture. Its productivity is good,
and it is moderately easy to work. Although the slopes are mild,
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erosion is active on much of it under average management because of
the slow rate of infiltration. It is suited to practically all crops com-
monly grown in this region, although several of the more permeable
friable soils are better suited to root crops and truck crops requiring
soil that works easily to a mellow seedbed.

All except a very small part of this soil has been cleared and cropped,
and most of it is now used for crops and pasture. About 40 percent is
used for corn, about 10 percent for tobacco, about 20 percent for small
grains, and about 30 percent for hay and pasture. Wheat is the prinei-
pal small-grain crop and lespedeza the principal hay crop. A 3- or
4-year rotation of corn, fall-sown small grains, and 1 or 2 years of hay
or pasture is common. Some fertilizer is generally used for corn and
wheat. The land for tobacco generally receives a good application of
barnyard manure supplemented by mixed fertilizer. Lime has been
applied to some areas at the rate of about 2 tons an acre. Other than
the small grains and green-manure crops, cover crops are not common.
Under average management, corn yields about 25 bushels, wheat about
12 bushels, and lespedeza about 0.8 ton an acre.

Good management requires rotations of moderate length (3 to 5
vears), the addition of lime and organic matter, and an increase of
available plant nutrients, especially phosphorus. When a moderately
high productivity has been established much of the nitrogen can be
supplied through legumes and barnyard manure although it may be of
advantage to add some through commercial fertilizers, especially for
requirements of certain crops in early spring. Red clover, alfalfa, and
white clover are suited to this soil, where the fertility is at a high level
and lime has been applied in an adequate quantity. White clover and
bluegrass afford good grazing if the fertility is maintained at a high
level, but the grazing is generally seant in midsummer and early in fall
due to the seasonal dry conditions.

Some attention is required to keep erosion in check. This may be
done by keeping a live, close-growing crop as much of the time as pos-
sible, and field operations should be with the contour on the more sloping
parts. Other means of controlling runoff such as strip cropping and
terracing may be justified on the more sloping parts.

Sequoia shaly silty clay loam, severely eroded phase.—This phase
differs from the eroded phase in being more severely eroded. It is devel-
oped over interbedded shale and limestone. The surface layer consists
almost wholly of subsoil material. In places part of the subsoil has
been lost by erosion. Gullies, though not abundant, are common. Very
few are too large to be crossed by farm machinery, but many are too
large to be obliterated by ordinary tillage. The surface is rolling, the
gradient ranging from 5 to 12 percent. Internal drainage is fair to slow.
The separate areas are small, 3 to 15 acres, and are widely distributed
in Richland Valley, the vicinity of Blaine, the extreme eastern part of
the county east of Tate Springs, and in Potato Vallev. The native
vegetation was chiefly oak, hickory, maple, and other deciduous hard-
woods, with some pine intermixed.

A profile description is as follows:

0 to 20 inches, yellowish-brown moderately tough shaly silty clay
with some grayish mottlings in the lower part.
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20 inches +, splotched or mottled yellowish-red, yellow, and gray
moderately tough silty elay. Bedrock shale is at a depth of
15 to 35 inches, the shallower depth being on the more eroded
and more sloping parts. Soft shale fragments are throughout
this layer and in many places they are in the surface layer.

The soil is strongly acid and its content of organic matter is low. Its
content of plant nutrients is low, especially nitrogen. The entire soil
is slowly permeable, and infiltration of moisture is very slow. Runoff
therefore develops very quickly during rains. As the capacity to hold
moisture available to plants is very small, plants suffer from lack of
moisture even during moderately dry periods.

This soil is poorly suited to crops and poorly to fairly suited to pas-
ture. Its unfavorable moisture relations and low fertility cause its
productivity to be low, and its tough or heavy consistence makes it
difficult to work. Any use that makes it necessary to till this soil makes
it very difficult to control runoff and even where it is used for pasture,
erosion is active unless the fertility has been increased sufficiently to
support a good vegetative cover.

All this soil has been cleared and cropped but about 50 percent of it
is now lying idle, has reverted to pine forest, or is used as unimproved
pasture. The idle and unimproved pasture areas have a growth of
broomsedge and some lespedeza intermixed with a variable quantity of
sassafras, persimmon, and briers. The cropped part is used for corn,
small grains, and lespedeza and redtop hay. Crops are rotated some,
and light applications of fertilizer are used for corn and wheat. Green-
manure crops and cover crops, other than the small grains, are not
commonly grown. Lime has been applied to a few areas. Under aver-
age management lespedeza yields about 0.3 ton an acre.

Where at all feasible this soil should either be fertilized adequately
and permanent pasture established or it should be forested with pine.
If pasture is to be established, at least phosphorus and lime should be
applied and a cover of plants, as lespedeza, redtop, and orchard grass
established. Where the fertility is increased sufficiently, bluegrass and
white clover can be added. Brushy growth will require consistent cut-
ting in order to keep the pasture clean. Areas that must be used for
crops should be used under a long rotation, consisting of close-growing
small grains and hay and pasture crops. Heavy applications of phos-
phorus, nitrogen, and lime must be made and the organic-matter content
increased greatly if the soil is to be tilled and at the same time main-
tained in even a fairly productive state.

Talbott silty clay loam, eroded phase.—This is a heavy, moderately
fertile soil with a compact subsoil. It occurs on long, rolling hills in
the narrow valley troughs that follow exposures of clayey limestone
from which the parent material of the soil is weathered. The soil
was formed under a hardwood forest of oak, hickory, and maple. The
relief ranges from 5 to 12 percent, and surface drainage is moderate.
Internal drainage is well established but rather slow because of the
compact, somewhat slowly pervious character of the subsoil. The size
and shape of the individual soil areas vary, but small irregular-shaped
areas and strips much longer than wide are two of the more typical
modes of occurrence. The soil is associated chiefly with other Talbott
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soils and with Stony land (Talbott and Colbert soil materials) associa-
tion in the Clinch and Richland Valleys.
A profile description is as follows:

0 to 8 inches, grayish-brown silty ¢lay loam. The material is mod-
erately friable when moist but becomes somewhat sticky when
wet and moderately hard when dry. It is low in organic mat-
ter and strongly acid in reaction.

8 to 28 inches, yellowish-red sticky plastic silty elay. This material
is compact in place, but when disturbed crumbles into well-
defined nutlike aggregates, which are moderately resistant to
crushing. In many places the faces of the structure particles
are covered with glossy yellowish and reddish coatings. The
material is strongly acid in reaction.

28 to 60 inches, yellowish-red silty clay mottled with shades of
yellow, gray, red, and brown. In places there may be soft
irregular-shaped black accretions. This material has a blocky
structure and is generally somewhat less compact than the
overlying layer. It is strongly acid in reaction. Clayey
limestone bedrock is at an average depth of about 5 feet, but
the rock floor under the soil is very irregular and depth to
rock may vary from a few inches to as much as 10 feet.

The soil is generally free of chert, but in places small quantities of
fine chert may be on the surface and in the soil profile. Roots pene-
trate the soil fairly well, although the compactness of the subsoil layer
may inhibit development of the roots of some plants. The soil absorbs
and retains moisture only fairly well, and the compact subsocil may
make internal drainage somewhat slow. Baking of the surface and
formation of a crust in dry periods slows the absorption of water from
subsequent rains to a considerable extent.

The soil, as mapped, includes a few variations. In many places a
large part or all of the surface soil described has been removed by accel-
erated erosion. A few small areas are uneroded and have surface layers
12 or more inches thick. In places the color, especially of the subsoil,
may be considerably darker than described, approaching that of the
Dewey soils. Areas mapped southeast of Blaine have relatively much
more sand in the surface layer than normal.

This soil is medium in productivity and is slightly to moderately
difficult to work and conserve. Favorable moisture conditions for plant
growth are difficult to maintain because the impaired permeability
of the subsoil retards moisture movement, which may ultimately result
in extreme wet and dry conditions of the surface soil layer. Restricted
water absorption increases surface runoff, especially during heavy rain-
fall, and this accounts largely for the erodibility of the soil. Tt
is fairly well suited to crops requiring tillage, but management require-
ments are exacting. Legume and grass hays, corn, and small grains are
among the better suited crops. Burley tobacco and vegetable crops are
not so well suited to this so1l as to some others of the county.

Practically all the soil is cleared and used for purposes for which it is
fairly well suited, but management practices have not been designed to
meet the soils requirements. Estimates show that about 30 percent is
used for corn, 40 percent for hay and rotation pasture, and 20 percent
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for small grains and other crops. About 10 percent is idle each year.
Fertilization is light and irregular, and green-manure crops are not
commonly grown. A part of the soil has been limed. Crops are not
commonly rotated, corn being grown at frequent intervals on much
of the soil and followed by a hay crop or a few years of idleness.
Mouch of the soil is bare in winter, although fall-sown small grains and
sod crops are an effective cover on some areas. Under average man-
agement methods, corn yields about 22 bushels, wheat about 10 bushels,
lespedeza 0.7 ton, and alfalfa 1.7 tons. Average yields of burley tobacco
are about 900 pounds an acre, but the quality is generally somewhat
inferior, a darker heavier leaf than that most in demand generally being
obtained.

Management requirements are rather exacting because of the diffi-
culty in establishing and maintaining favorable conditions for con-
gervation of soil moisture and material. Moderately long rotations,
including a large proportion of leguminous and grass sod crops, are well
suited to the soil. A row crop, followed by a small grain seeded to
alfalfa to remain 3 to 4 years or longer, can be used effectively. A crop-
ping system including only small grains and grasses and legumes for hay
or pasture can be used. Lime in moderate to heavy applications is
required by the legumes in the rotation. Additions of organic matter
by turning under green-manure crops and applications of barnyard
manure likewise help to improve soil tilth as well as furnish nitrogen
and, in the case of barnyard manure, potassium. All crops will respond
to moderate to heavy applications of phosphorus and probably potas-
sium, with parts of these materials being applied to the row crops and
small grains and some to the hays and pastures. Growing legumes will
supply much of the nitrogen needed in the rotations, but some response
of small grains and corn may be obtained from additional nitrogen in
commercial fertilizers. Supplies of most of the minor elements are
probably sufficient, although some increases in yield and improvement
in quality of alfalfa may be obtained by small applications of boron.

The range of moisture conditions over which tillage can be accom-
plished is rather narrow. Cultivating the soil when it is either too wet
or too dry results in puddling or clodding of the surface layer. Wher-
ever practicable all tillage operations should be on the contour, but
terraces do not appear to be suited to this relatively shallow heavy-
textured soil. Strip cropping may offer a satisfactory method of farm-
ing on the longer slopes, but in many places this practice is not feasible
because of the short slopes and irregular conformation of the land sur-
face. The control of grazing in periods of adverse moisture conditions
is important to prevent injury to the pasture sod and to soil tilth and
water-absorbing properties. ‘

Talbott silty clay loam, eroded undulating phase.—Like the eroded
phase, this soil was formed in limestone valley troughs under hardwood
forests from residuum from the weathering of clayey limestone. It
differs in having milder slopes (less than 5 percent) and in properties
associated with slope. The soil is chiefly in small areas associated with
other Talbott soils and with the Stony land (Talbott and Colbert soil
;naterials) association in Clinch and Richland Valleys. The soil is un-
m;lp(l)rtant from the standpoint of the agriculture of the county as a
whole.
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The profile is similar to that of the eroded phase, although the surface
layer is somewhat thicker, is higher in organic matter, and possesses
better tilth; the other soil layers are somewhat thicker. The 10-inch
surface layer is a grayish-brown moderately friable silty clay loam
underlain by about 24 inches of plastic yellowish-red silty clay, moder-
ately compact in place. The substratum is also similar except that it
is mottled with shades of yellow, red, brown, and gray and is slightly
less compact. Limestone bedrock is at an average depth of 5 or 6 feet,
but the rock floor is uneven and may be at considerably greater or less
depths than shown. Outcrops of bedrock on the surface are not un-
common. Conditions for absorption and retention of moisture are {air,
although the compact subsoil affects water movements adversely.
Variations in degree of erosion, color of soil layers, and texture of the
surface layer are included in areas mapped.

This moderately productive soil is fairly easy to work and conserve,
but like the eroded phase its range of use is limited to some extent by
moderate difficulty in maintaining good tilth and moisture conditions.
The soil is suited to growing tilled crops, and most of the field crops
commonly grown will do well, although it is less well suited to tobacco
and vegetables than many other soils.

At present most of the soil is used for purposes for whieh it is at least
fairly well suited, but management practices are not completely adjusted
to the soil needs in most places. Practically all the soil is cleared.
About 40 percent is used for corn, 40 percent for hay and rotation pas-
ture, and most of the rest for small grains. Some fertilizer is used on
crops, and part of the soil is limed at fairly regular intervals, but appli-
cations of both are determined more by the financial ability of the farm
operator to purchase these materials than by soil needs. Much of the
soil remains bare of vegetation in winter, and other special practices
for runoff and erosion control are not ordinarily used. Under current
management methods, corn yields 27 bushels an acre, wheat 11 bushels,
lespedeza 0.8 ton, alfalfa 1.8 tons, and tobacco 1,000 pounds.

A 3- to 5-year rotation of corn, small grain, and hay is suited to the
soil. Lespedeza and grass or red clover may be used for the forage
crop in the shorter rotations and alfalfa or clover in the longer ones.
Moderate to heavy applications of lime and phosphorus are required to
insure success with legumes and can well be applied just prior to the
seeding of these crops. Some additional phosphorus and some potas-
sium will likely be needed by the small grain and row crop. Sufficient
nitrogen may be obtained from the legumes in the rotation, but response
to small applications of commercial fertilizers may be obtained on grain
crops. Tillage on the contour is a good practice, but it may not be
feasible in many places because of the irregular shape and small size of
the areas. Terracing is generally not a good practice on this soil.
Considerable care in choosing correct moisture conditions for tillage is
necessary to avoid impairment of soil tilth. Many small areas cannot
be feasibly used and managed by themselves and can best be farmed in
connection with associated areas of the eroded phase. Under a good
system of management, corn yields 38 bushels, wheat 17 bushels, les-
pedeza 1.3 tons. alfalfa 2.2 tons, and tobacco 1,200 pounds in a mod-
erately favorable season.
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Talbott silty clay loam, eroded hilly phase.—Differs from the
eroded phase chiefly in having stronger slopes and occurs on slopes
(12 to 30 percent) of low hills in and bordering the low-lying limestone
valleys, including Clinch and Richland Valleys. The soil was formed
from clayey limestone material under hardwood forest. Surface drain-
age is rapid, but internal drainage may be somewhat restricted by com-
pact subsoil.

The profile is similar to that of the eroded phase, though the soil
layers are slightly thinner. The 6-inch surface layer is a grayish-
brown silty clay loam, and the subsoil a yellowish-red silty clay.
The substratum is mottled. Bedrock is at a depth of 5 feet or less
and may outcrop on the surface in places. The surface layer is low
in organic matter, and the soil is strongly acid throughout the profile.
Because of rapid runoff on the strong slopes and the slowly permeable
character of the subsoil, moisture relations are unfavorable. Good
tilth is moderately difficult to maintain.

Moderate variations in the color and thickness of soil layers, and in
the texture of the surface layer are included in the soil as mapped. A
few areas are underlain by limestone interbedded with shale rather than
clayey limestone, particularly on the northwest side of Log Mountain.

Poor workability and conservability make this soil poorly suited to
growing crops under present conditions, but because of at least moderate
productivity it is fairly well suited to growing pastures if properly
managed.

All this soil has been cleared but at the present time about 30 percent
is abandoned to forest or unimproved pasture or is lying idle. About
10 percent is used for corn, 50 percent for hay and pasture, and 10 per-
cent to other crops, mainly small grains. Little fertilizer is used on
the soil, and only small areas are limed. Winter cover crops are not
ordinarily raised, and other practices for conserving moisture and soil
material are not used. Under prevailing systems of management, yields
of about 16 bushels of corn, 8 bushels of wheat, and 0.6 ton of lespedeza
hay an acre are obtained.

The soil is exacting in management requirements. It cannot be con-
served when used for growing crops that require tillage, but it is fairly
well suited to pasture. Pastures require moderate to heavy applica-
tions of lime and phosphorus and possibly potassium. Careful control
of grazing, scattering of droppings, and clipping to control weeds are
other pasture management requirements. Where the need for land
makes the use of the soil for cropping purposes necessary, long rotations
consisting largely of close-growing hay and pasture crops are best suited.
Lime, phosphorus, and potash are needed by crops in such a rotation.
If legumes are included in the sod crops, little nitrogen will be needed by
grains, although profitable increases in yields may be obtained in places
by the use of commercial sources of nitrogen or barnyard manure.
Contour tillage is required where feasible, and strip cropping may be a
useful practice on the longer slopes. Terraces are generally not suited
to the strong slopes. Yields of 25 to 50 percent above those currently
obtained can be had under a good system of management.

Talbott silty clay loam, severely eroded hilly phase.—This phase
is similar to the eroded hilly phase, differing chiefly in having lost prac-
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tically all the surface soil and in places part of the subsoil as a result of
erosion. Because of the strong slopes and eroded condition surface
runoff is rapid. Organic matter is very low as are most mineral plant
nutrients. The soil is strongly to very strongly acid in reaction.

The soil is very difficult to work and conserve and is relatively low in
productivity. It is unsuited physically to crops requiring tillage and
very poorly suited to pasture. Its best use is for forestry.

All this soil has been cleared, but about half of it is now abandoned
to forest or unimproved pasture or is idle land. The rest is in hay or
pasture. Very few or no special management practices are used, and
yields of crops are generally low and of poor quality. Since the soil is
not well suited to either crops or pasture, its requirements for good
management are concerned with establishing and maintaining forests.
Where the use of the soil for pasture seems necessary, management prac-
tices similar to those for the eroded hilly phase are required.

Tyler very fine sandy loam.—This is a poorly drained, light-colored,
and strongly acid soil. It is characterized by a light-textured surface
layer and a tough compact subsoil. It is in nearly level to slightly
depressed positions on old high terraces associated with soils of the
Holston series. The soil was formed from parent material derived from
old stream alluvium washed principally from uplands underlain by acid
shale and sandstone with some admixture of limestone material in places.
The original vegetation consisted of hardwood forests. Slopes range
from 0 to 5 percent, but most of the soil is on slopes of 0 to 3 percent
gradient. The soil is in small areas on terraces along the Holston River.
Because of the small acreage and the limited range of use suitability
this is not an important soil.

A profile deseription is as follows:

0 to 16 inches, light-gray friable very fine sandy loam. This mate-
rial is low in humus, although in many places it may contain
considerable quantities of partly decomposed plant residues.
It is strongly to very strongly acid in reaction.

16 to 36 inches, grayish-yellow moderately compact very fine sandy
clay mottled with yellow, gray, and brown. It is strongly to
very strongly acid in reaction.

36 inches -, gray compact silty clay, ranging in thickness from a
few feet to many. It is underlain by sedimentary rocks, mostly
acid shale, but also by limestone and dolomite in places.

The lower layers are slowly permeable to moisture, and the soil profile
remains saturated much of the year, but becomes very hard and dry
during prolonged droughts. Likewise aeration is generally poor, vary-
ing, however, according to moisture conditions. Roots penetrate the
surface layer with ease, although their development may be impeded
by unfavorable moisture conditions. The slowly permeable character
of the subsoil and substratum inhibits development of roots of most
crop plants.

The chief variations in this type as mapped are in the thickness of
the soil layers and in drainage conditions. The surface layer is 10 to
16 inches thick and the subsoil is 10 to 20 inches. Several small areas
are so poorly drained that they will not produce good pasture grasses.

This soil is difficult to work, easy to conserve, and low in natural pro-
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ductivity. Because of poor drainage, strong acidity, inherent poverty
in essential plant nutrients, and difficulty in maintaining good tilth, this
soil is not physically suited to crops requiring tillage, but it is fairly
well suited to growing grasses under good management. Fair success
with corn and sorghum can be expected on some of the better drained
areas. Lespedeza and redtop are among the pasture plants suited to
the soil. Where adequate amendments, including lime and phosphate,
are used bluegrass and white clover may do fairly well.

At the present time nearly all this soil is cleared and used for farming.
About three-fourths of it is in meadows used for pasture or for hay
production. Most of the rest is in corn and sorghum, although some
areas are idle each year and a few are in forest. Ordinarily lime and
fertilizers are not used on pasture and hay crops and no other special
management methods are practiced. Yields are very low—0.3 ton of
lespedeza an acre and 20 cow-acre-days of grazing being the average
generally obtained under prevailing management. In a few places
where the soil is artificially drained, average yields of 25 bushels of corn
and 0.7 ton of lespedeza are obtained.

Little response from the use of fertilizers on pastures can be expected
where the soil is not drained, but on drained areas good results may be
expected from the use of small to moderate quantities of lime, phos-
phorus, and possibly potash. These materials encourage the growth of
the more desirable grasses and legumes, but in many places clipping
may be necessary to eradicate weeds. Careful control of grazing during
periods of extreme moisture conditions is another pasture management
requirement. Under good management about 45 cow-acre-days of
grazing an acre can be expected. On the better drained parts, it may
be practical to alternate corn and hay.

Wayneshoro very fine sandy loam, eroded phase.—This reddish
sandy well-drained soil on old stream terraces is closely associated on
the terraces with other Waynesboro soils and with those of the Holston
and Sequatchie series. Bruno and associated soils are on the nearby
bottom lands. This phase was developed under hardwood forest from
stream-deposited materials largely of acid sandstone and shale origin
with some admixture of material from limestone. Slopes range up
to about 5 percent, and both surface and internal drainage are good.
The soil oceurs on the terraces bordering the Holston River.

A profile description is as follows:

0 to 8 inches, light brownish-gray to grayish-brown friable very fine
sandy loam. The material is generally strongly acid in reac-
tion and is low in organic matter.

8 to 32 inches, reddish-yellow to yellowish-red friable sandy clay
that is strongly acid in reaction.

32 inches -}, red sandy clay mottled with yellow, gray, and brown.
This material ranges in thickness from a few inches to as much
as 10 feet. It is underlain chiefly by limestone bedrock or
residuum derived from limestone. :

The surface and subsoil layers are readily permeable to roots and air.
Moisture circulates freely, but the soil retains water sufficiently well to
insure an adequate supply for plant growth at all times except in periods
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of very low rainfall. A few quartz gravel are on the surface and in the
soil profile in most places, and they may constitute a fairly large part
of the soil mass in places. These places are indicated on the soil map
by gravel symbols.

As mapped the soil includes a few moderate variations. A few small
areas are less eroded than the type and have thicker surface layers.
Several other small areas have darker or browner surface and subsoil
layers than those described.

This soil is fairly easy to work and to conserve, and moderate in nat-
ural fertility. It is well suited to growing both crops and pasture,
Corn, lespedeza, small grains, and burley tobacco will do well on the soil
if properly managed. Alfalfa, red clover, and other legumes will yield
well if given adequate soil amendments. Because of light texture and
good internal drainage, the soil is well suited to early vegetable crops.

At the present time practically all the soil is cleared. Most of it has
been used for corn, hay, pasture, and small grains, but a great part is
now flooded by the Cherokee Reservoir and is out of agricultural use.
Yields of crops vary according to management, but under prevailing
systems of management corn yields about 30 bushels, wheat 15 bushels,
and lespedeza 1.1 tons an acre.

Management requirements are moderately exacting. Practices for
wpplylng lime, phosphorus, and potassium, and for maintaining or
mcreasmg nltrogen and organic matter are needed. Some practices for
conserving soil moisture and soil material are required on most areas.
Under good management corn yields about 45 bushels, wheat 20 bushels,
and lespedeza 1.5 tons.

Waynesboro very fine sandy loam, eroded sloping phase.—Occur-
ring on the more strongly sloping parts of the well-drained river terraces
underlain by materials washed from shale and sandstone, this phase
differs from the eroded phase chiefly in having stronger slopes (5 to 12
percent) and in properties closely associated with slopes. This soil has
lost more material by erosion, and both the surface and subsoil layers
are slightly thinner than those of the eroded phase.

The 4- to 6-inch surface layer is brownish-gray friable very fine sandy
loam, the subsoil is reddish-yellow sandy clay about 2 feet thick, and
the substratum is red sandy clay mottled with yellow, gray, and brown.
The soil is generally strongly acid throughout, the surface layer is low
1in organic matter, and plant roots penetrate all parts of the profile with
ease. The moisture supply is generally adequate for plants, although
crops may be injured by lack of water during periods of low rainfall.
In places some gravel is on the surface and in the soil profile.

This soil is fairly easy to work, but it is moderately difficult to con-
serve. The supply of organic matter, lime, and mineral plant nutrients
is relatively low. Corn, tobacco, small grains, and hay will do well
on the soil if carefully managed. Alfalfa and clover will yield satis-
factorily if supplied with lime and phosphorus as will grass-legume
pasture mixtures.

Practically all this soil is cleared. At the present time a large part is
flooded by the Cherokee Reservoir. Previously it was used for corn,
hay, small grains, tobacco, pasture, and other crops. Management
practices were only fairly well adjusted to the requirements of the soil,
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and yields were comparatively low, generally averaging about 25
bushels of corn, 12 bushels of wheat, and 0.9 ton of lespedeza an acre.

A 4- to 6-year rotation including a row crop for 1 year followed by a
small grain seeded to a legume or a legume-grass mixture for hay or
pasture is well suited to the soil. Phosphorus and potassium fertilizers
will give increases in yields of all crops, and lime applications are neces-
sary to insure success with legumes. Contour tillage should be prac-
ticed wherever possible, but other special practices for conservation of
soil moisture and material are generally not needed where a good crop-
ping system is followed.

Waynesboro very fine sandy loam, ercded hill phase.—This soil
is associated with the other Waynesboro soils on the old well-drained
sandy river terraces. It has slopes of 12 to 30 percent, but most areas
are between 15 and 25 percent. A few areas have lost practically all the
original surface layer, and here, the present surface soil consists of the
upper part of the original subsoil. On a few forested areas practically
all the original 8 to 12 inches of brownish-gray surface soil remain.
Most of the phase is on the hilly terrace slopes grading into the adjacent
uplands, although some of it is on the short steep slopes between the
terraces and the nearby bottom lands.

The profile is similar to those described for the other Waynesboro
soils, although the soil layers are generally somewhat thinner because
of the stronger slopes and greater erosion. The few inches of the sur-
face layer are brownish-gray friable very fine sandy loam, and the
subsoil is reddish-yellow sandy clay. The latter layer is 1% to 2 feet
thick and is underlain by several inches to a few feet of mottled red
sandy clay resting on limestone bedrock or limestore residuum. Small
quantities of gravel may be on the surface and in the soil profile. The
soil is readily permeable to roots, air, and moisture but water supplies
for plants are less plentiful than on other Waynesboro soils because of
the greater loss in surface runoff.

This phase is moderately difficult to difficult to work and conserve
and is rather low in natural fertility. Because of strong slope, eroded
condition, and susceptibility to further erosion, it is not suited to grow-
ing row crops, but under good management it is fairly well suited to
pasture. Grasses and grass-legume mixtures will do well if supplied
with adequate amendments.

More than three-fourths of this soil is cleared and used for farming,
chiefly hay and pasture crops, although small areas may be used for
row crops and small grains in places. Under current management
methods corn yields 16 bushels an acre, lespedeza 0.6 ton, and pasture
50 cow-acre-days of grazing.

This soil can best be conserved if used for pasture and hay crops.
Increased yields and improved quality of all pasture crops may be
obtained by the use of lime and phosphorus, and these materials are
essential to insure success with alfalfa and red clover. Other practices
required for good management of pastures are control of grazing, eradi-
cation of weeds, and scattering of droppings.

PRODUCTIVITY RATINGS

In table 8 the soils are listed alphabetically and estimated average
acre yields of the principal crops are given for each.
644386—48—10



TABLE 8.—Estimated average acre yields of the principal crops, and the workability, conservability, and physical
land classification of the soils in Grainger County, Tenn.

iIn columns A the estimated yields are those to be expected under soil

. 1y pr
n columns B the estimated yields are those to be expected under good practices of management.]

"

4

Corn Wheat Oats Batley | Lespedeza | Alfalfa | Tobacco | Potatoes P;;z;;r;:nt
. - Conserva- |Physical land
Soil (type, phase, or land type) Workability! ity acsificats
als|alslalB|alslalBla|Blals|alslals bility? | classification®
Bu, | Bu. [ Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Tons| Tons| Tons| Tons{ Lb. | Lb. | Bu. | Bu. C’odtz-acre-
st
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Very steep phasf ..................... GBI EAIEO]IEHTEEEEOE 66| 15 5
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Steepphase. .- oeo ool BIEA|EOTEIEOIEOIEH OO 6] 4B 4
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rksvxlle che ciay loam, severely e

i i i IO OO ||| elelele] 6] 10 5
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TaBLE 8.—Estimated average acre yields of the principal crops, and the workability, conservability, and physical
land classification of the souls in Grainger County, Tenn.—Continued
{In columns A the estimated yields are those to be expected undersoil t ly practiced,
In columns B the estimated yields are those to be expected under good practices of management.]
Corn Wheat QOats Barley | Lespedeza | Alfalia Tobacco | Potatoes | Permanent
. pasture - 1
Soil (type, phase, or land type) Workability! C%’illsiet;ga };ll:la);:li%:la:i‘ol:g
A B A B A B A B A B Al B A B A B A B
Bu. | Bu.| Bu.{ Bu. | Bu. | Bu. | Bu. | Bu. | Tons| Tons| Tons| Tons| Lb. | Lb. | Bu. | Bu. C'ozz-acre-
yst
oded steep phase IO EEOEA|EEEEE @] @] )| 25] 40 [Very poor.._|Very poor. .. 5
e nerd steep phase glololololo|leololalolalalalel o] o P :

Hegtor stony ﬁﬁe sandy loam B OO OO ®] 066 2 5

Hilly stony land:

1] il material. . _._....._._.o-- QAT EHIEOIEO OO TE]E TG G E] 3 4
%ﬁmﬁﬂ ::tenal-.-. ORIl e el ere e 6| 40 4

Holston very fine sandy loam 231 33 10 15| 22 38 12 22 711.311.8(2.31900112000 75( 1551 45 2
Eroded sloping phase. .. 20 30 9 13| 20| 33 10 18 511.11)1.311.9|700/|1,000 70| 145 | 35 3

Huntjngton silt‘ll;am..a..i.- “emmmnnonooee 40| 60| 16| 25| 45| 65| 25| 35|1.7120(3.0(3.6| ®| | | O |125 1

Jeﬁeiﬂsl?(ﬁiz&ogiasee sy 141 25 6 10 16 | 27 9 18 .5 B B | (& | 60090 50| 130 | 35 2
Eroded sloping phase 10! 20 5 gl 121 20 70120 45 71 (% (%) |500}800) 70130 | 25 3
Sloping phase- - 12| 20 5 8 141 22 8 14 .4 T (9 ) ) ( [ 900 80| 140 | 30 3

Leadvale silt loam 251 351 12 161 271 40 15| 20 120 (3| () | 900 1,200 60 | 140 [ 50 X 2
Sloping phase 201 30 9 12 22| 33 12 18 61110 (5| (%) | 800|1,0000 50 120 | 40 Faiv_ ... 3

Lehew stony very fine sandy loam_.__.__._. IO E ] @ @ 15[ 80 |Verypoor_..[Very poor... 5
Eroded hilly phase IO OO O] | O] 20| 40 |Poor--_... P ' 5

Limestone outerop. GO GO G 2 T 1 2 G A 0 T O O 1 0 2 0 2 B 20 T G 2 I . 1 I ) OO o 5

Lindside silt loam.. . 35|60 101 715 201750 | 12720 1 13|16 )| | O & )| ()| 130|150 |Good .. ... Excellent. . . . 2

Melvin silt loam i G |B|EH|EOEO|E |G| 826G G 6] @ 40] 790 [Poor..._____ Very good.... 4

haly silt :

Mo e hasn mlololololololeol 3l slolololelolo]| o 5. .d.... Verypoor...| 5
Erod 10}] 18 5 8| 12 25| (5 | (® .3 91121151 (%) | (5 45| 70 20 R 4
Erod 121 25 6| 10 15f 30| & ® 41071518 (& | (® 50 | 100} 30 4

Monteval

ly eroded B1IOITOITH ||| EE]® O] ]G] &) 15] 25 Verypoor...|Very poor... 5
B oroded folling phase. slololololgiololo|loleolola|lo| el @l 5] 30Por....... P 5

Muskingum stony fine sandy loam QT I I G T T O T G T G T 0 0 O B I O I 0 I T 0 B O B G 5| 10 'Very poor... 5
Hilly phase_....o--o--—- GO alear®, @@ @ 16 20 ). .do 5

Muskingum very fine sandy loam. Jdoltagragliaglagliaoladl@leolaglegliale ) e 151 250 do. 5
Eroded phase -~ ... IOl @ 6 & 0] 2. .do. 5
Eroded gilly phase.___._._______._... IOl egle!le] 3 976 66| @] 15] 25 Peor.. 5
Hilly phase. . .o oo GOl e 41101 E @) 20 30).do. 5

Qoltewsah silt loam_ ... ... __ 35{ 70| 10| 715( 20| 50| 12|72 1.3[11.6] ®O{ & | G| @ | ()12} 145 [Good.. 2

Philo fine sandy loam.. oo ... 20 | 30 81 M21 201735} 5 | O 8 111.0] (B (OGN O] 5| ® 401 790 |_..do \{ 3

Pope fine sandy loam_ ... | 25 40 10 131 25| 40 12 18 911.21 () Gy | &) | ¢) | 100 180 | 65 | 100 |Very good... d 2

Roanesiltloam. .. coceeo L. 30 45 12 18 30| 45 161 2511.0|1.5/(2.2]|3.0(1,000{1,300 100 ( 180 | 65 | 100 {_._do, ood 2

Rolling stony land (Talbottsoil material) .. | &) [ )1 I H I G ®HI 161 & GiEelEerel el 6L e 45 | 65 |Very poor.._[Poor..._.__. 4
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Rough gullied land:
i gleﬂstfme residuum. ... ... Ol el a]lalelalere] e @ |.do. ... Very poor... 5
Ro Sﬂe Em‘ll sandstone residu Gl 6]e[ealeTe1E o 5
stony lan
uskingum soil material . OOl e]l eIl Eeleeeere 5
Talbott soil material_. QOO |GO[EH]| OO TEIO]OO] G 10 5
Sandstone outerop...-.......- Jeitealaoteoielale|lea[eolea]|eOrere] el o 3
Sequatehie fine sandy loam ... ... 28| 40| 14| 20 25| 42| 18| 30| 1.0{1.5|2.2| 3.0|1,100(1,400( 100 | 180 | 60 2
Sequoia shaly silty clay loam, severely eroded
phase. oo leoje|lea|le|leole|[eleo|ealelege|e]le|e] 20 4
Sequoia silty clay loam:
Eroded phase. - - ocooceee oo 20| 30 9 12| 20| 38| 12§ 20 7]1.0[1.6(20] 8001000 60] 100 | 40 3
Talth:f?di?g undulating phase....___ N, T 25| 38| 12 18| 251 45 16| 28 81421 27]|10001,300 80| 150 | 65 2
Ott 8 H
Er 221 32 10 15| 22| 40 14| 22 711.1}1.772.1]90011100{ 65 110 | 50 3
Eroded 167 30 8 13 18| 34 137 20 611|186 2.[2) 600 { 850 | 651 95} 50 4
E 27| 38| 11 17| 28| 45 18 | 28 81131812 1,000/ 1,200 75| 126 | 55 2
3 10 24| (8 107 22| (% 13 2 5|l eale]E 15 5
Tyler very Hl2wBIEHIEOIO|OLE]O 3|77 (|| GO IO 6] 20 4
Waynesbore
Eroded 30| 45 15| 20| 33| 48] 20 33f{1.1|15]281!34{1100/1,500 110 | 190 | 75 2
Eroded hi 16| 32 16 18| 34 13| 20 6[11{16;206] & | ® 60 95| 50 4
Eroded 25| 40| 12 18 28| 42| 16| 25 9]1.2}2.21]2.9]|900{1200 90 | 150 | 60 2

1 Workability refers to ease of tillage, harvesting, and other field operations. Relative descriptive terms used are in decreasing order of ease of farming operations.
. Conservability refers to the ease with which the produstivity and workability of the soil can be maintained and /or improved. Relative desoriptive terms used are in decreasing order of ease of conser-~

vation,
3 A classification of the soils agcording to their relative physical suitability for the agriculture of the county. . . . o .
4 Cow-acre-days is a term used to express the carrying capacity of %asture land. As used here it is the product of the number of animal units earried per acre multiplied by the number of days the animals
are grazed without injury to the pasture. For example, the soil type able to support 1 animal unit per acre for 360 days of the year rates 360, whereas a soil type able to support 1 animal unit on 2 acres for
180 da&oof.the year rates 90. Again, if 4 acres of pasture support 1 animal unit for 100 days, the rating is 25.

s Crop is commonly not grown, and the soil is poorly suited to its production.

$ Crop is commonly not grown, but the soil is at least fairly well suited to its produetion.

7 Yields are with ad artificial d e, which may not be feasible in all places.

3 The more stony areas are not suited to this crop.
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Two yields are given for most crops on each soil, corresponding to
expected yields under two levels of management (columns A and B).
Yields expected vary widely on most soils according to the way the soil
and crop are managed. Management itself differs greatly from farm
to farm.

In columns A, the yields given are estimates based on the present soil-
management practices that are stated briefly in each soil discussion
in the section, “Descriptions of Soil Units.” The practices on any one of
the soils are as varied as the farms on which the soil exists, and the
degree of that variation is not the same for all soils. Strict definition
of the current management of any soil or group of soils resolves into
definition of management of that soil for a great many individual farms,
or for fields within those farms. It is usually possible, however, {o give
a general description of one or two major types of management that are
commonly practiced on a soil or group of soils. That type of manage-
ment is chosen to represent the approximate modal level of management
of the various soils of the county. A similar level of management is
obtained on many farms by different combinations of management
practices.

In general, the choice of erops is commonly influenced to a consider-
able extent by the physical suitability of the soil, but in most places
the choice and rotation of crops is not in complete adjustment with the
physical suitability of the soils. Rates of application and kinds of
fertilizers and other amendments used are usually determined by the
crop to which they are applied with less consideration of the needs of
the soil on which the erop is grown. Crops on soils of the first bottoms
are notable exceptions. Tillage practices are influenced to some extent
by the nature of the soil, but they are influenced principally as that
nature affects the ease with which tillage is accomplished rather than
through consideration of the physical condition of the plow layer or the
control of water on the land. Engineering methods of water control are
not generally practiced.

Tomatoes, potatoes, string beans, and other vegetable crops generally
receive light applications of complete commercial fertilizer. These
applications are supplemented or replaced on some farms by the use of
manure. Farmers commonly make light applications of superphosphate
or of low analysis complete fertilizer in the rotation for corn and small
grains. Lespedeza, soybeans, and pasture are not usually fertilized or
limed. If alfalfa is grown, it generally receives moderately heavy
applications of lime and phosphate at seeding, and management for this
crop is at a higher level than for most other crops grown. Tobacco is
also generally heavily fertilized.

The more productive soils of the first bottoms are not commonly
fertilized for the general crops. Vegetables and other special crops are
usually fertilized even on these soils. Corn and other general crops are
often fertilized on the Roane, Pope, and Philo soils.

Crops are rotated to some extent, but rotations are not generally
planned with special regard to mairtenance of productivity and good
tilth. Corn or other intertilled crops are commonly grown year after
year on the better soils of the first bottoms. An occasional hay crop or
small-grain erop may be introduced at relatively long intervals. Corn
or other intertilled crops are grown 1 to 3 years in succession on the
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soils of the uplands, terraces, and colluvial lands and followed by small
grain and hay, as lespedeza or soybeans, for 1 or 2 years. On the hilly
and steep phases of Fullerton and Clarksville soils long periods of idle-
ness or unimproved low-quality pasture are common between periods of
cropping. Tillage is generally on the contour on hilly and steep phases
but is not on the contour on less steep soils. Terracing, strip cropping,
and similar practices are not in general use.

The prevailing type of pasture management involves reseeding of
soils that have been used for crops requiring tillage. These areas are
commonly reseeded to pasture plants, as lespedeza, redtop, orchard
grass, ryegrass, and possibly bluegrass, and do not receive amendments
after reseeding. Pasture on these areas commonly benefits to a small
extent from previous applications of lime and phosphorus for the crops
that preceded the pasture. Generally applications of such amendments
have been light. The reseeding provides pasture plants that are more
desirable than those commonly existing on unimproved permanent pas-
tures. The plants that are reseeded are generally tolerant of low nutri-
ent levels, and although their production would be greatly increased by
a good pasture management, the carrying capacity is commonly above
that of unimproved permanent pasture. The yields in columns A are
estimates of the carrying capacity of such pastures, except in the case
of soils on which erops requiring tillage are not commonly grown.

The yield data of columns A are based largely on observations, inter-
views, and local experience of farmers and agricultyral workers. Crop
yield data by soil types over a long period of years are used whenever
available. The summation of local experience will give fairly reliable
yield expectations under the management commonly practiced. In
some instances where such information was not available, the yields
givian in this column are inductive estimates rather than established
yields.

In columns B, the yields given are those that represent the expected
yields of crops under good management. The term “good management”
refers to the proper choice and rotation of crops; the correct use of lime,
commercial fertilizers, and manure; proper tillage methods; the return
of organic matter to the soil; and engineering methods of water control,
where necessary, carried on toward the end of maintaining or increasing
soil productivity within feasible limits.

Although present knowledge of the requirements for good management,
of specific soils for specific crops is limited, some of the deficiencies are
known with a reasonable degree of certainty and others are considered
to be probable. From this knowledge, some of the requirements of soils
for good management are discussed in the section on Land Use and Soil
Management.

Tt must be remembered that just as the management requirements of
different crops on the same soil may be different, so also the management
requirement of the same crop on different soils may be different. More-
over, the point at which it is no longer profitable for a farmer to intensify
further the practices that make for good management depends not only
on the soil and the crop but also on the other soils and other crops of
the farm, the combination of enterprises of the farm, prices, and numer-
ous other considerations. Therefore the feasible limits of good manage-
ment are not defined rigidly in this report, both because of lack of
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knowledge and because of lack of constancy of those limits.

In addition to the inability to define good management for each soil
and crop exactly, data of crop yields obtained under conditions that
approach good management are scarce. The estimates in columns B,
therefore, are based largely on the best judgment of men who have had
experience with the soils and the crops. Their estimates are based on
the responses crops would be expected to make over and above yields
commonly obtained (as given in columns A).

The yields listed in columns B are intended as production goals that
can be reached generally by use of feasible good practices of soil and
crop management. The best feasible management for a farm unit may
give yields in excess of the goal for one crop and yields below the goal
for another crop on the same soil. The yields in columns B should be
used in comparison with those in columns A to give an idea of the
response that can be expected of crops under a good level of manage-
ment.

In table 9 the expected yields of various erops on the soils of the
county have been converted into indexes, and the soils have been grouped
according to their physical suitability for agriculture under prevailing
conditions.

The rating compares the productivity of each of the soils for each
crop to a standard of 100. This standard index represents the produc-
tivity without the use of fertilizers and other amendments on the more
extensive and better soils of that region in the United States where the
crop is most extensively grown. An index of 50 indicates that the soil
is about half as productive as is the soil with the standard index. Some
soils that are well managed, or unusually productive, may have produe-
tivity indexes of more than 100 for some crops.

The indexes of the productivity rating table are the expected yields
of table 8 expressed as percentages of the standard yields adopted for the
nation as a whole. The standard yields on which the indexes are based
are given in the table under the names of the crops for which the ratings
are given. Columns A and B under each crop refer to two levels of
management and correspond to similar columns in the table of estimated
yields for which the levels of management are defined. The soils are
listed in table 9 in the approximate order of their general physical
suitability for the important crops of the present agriculture under
prevailing management practices. This has been done chiefly on the
basis of information acquired through field observation and consulta-
tions with farmers and with competent agricultural workers in the State.

The table gives a characterization of the productivity and relative
desirability of the individual soil units, but it does not present the
relative roles that the different soils play in the agriculture of the county.
It cannot determine the total production of crops by soil areas without
consideration of the acreage of individual soils used for each of the
specified crops. The indexes cannot be interpreted directly into land
values. Distance to market, relative prices of farm products, associa-
tion with other soils of different capability, and other factors influence
the value of soils at specific places. The indexes can be used for pur-
poses of comparison of productivity for specific crops (1) on different
soils under similar levels of management within the county, (2) on the
same soil under different levels of management within the county, and
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(8) on the soils of the county with those of other parts of the United
States. The indexes can be used to show crop responses that can be
expected from different levels of management on the various soils of
the county. They can also be used with other information in estimating
the total production of crops by soil areas and total production capacity
of soil areas, and they can be used as a part of the information neces-
sary in arriving at land values.

PHYSICAL LAND CLASSIFICATION

The units of mapping in the soil survey of Grainger County are
classified on the basis of physical characteristics that can be observed
in the field. Soils widely separated in the natural classification may
be relatively similar for a particular practical objective. Solution of
many problems of agriculture involves knowledge of the physical suit-
ability of soils for agricultural uses, and it is necessary to interpret the
characteristics of units of mapping in terms of physical suitability for
agriculture if the data of the soil survey are to be useful in the solution
of such problems. Such interpretation can be made by persons who
use the soil survey data for practical objectives, but it is frequently
convenient to have interpretive data available in the soil survey report.

The physical suitability of a soil for agricultural use is determined
by its characteristics. Many soil characteristics contribute to its
produectivity?, workability®, and conservability.® These three condi-
tions determine its physical suitability. A good soil for agriculture is
one that is very productive of a large number of important crops, is
easily worked, and can be conserved with minimum effort. All the
soils of Grainger County fall short of the ideal, but they differ widely
in the degree of such departure. Moreover, the degree of departure of
any one of the three conditions from the ideal may differ greatly from
those of the other two. For example, a soil may be highly productive
and easy to conserve, but it may be difficult to till. The relations of
productivity, workability, and conservability are very complex in their
influences on physical suitability. There is, however, no simple method
of evaluating these three conditions and applying the values toward
determination of the physical suitability of the soil for agriculture.

Productivity in terms of yields for each soil and workability and
conservability are referred to in table 8 by desecriptive expressions, as
excellent, very good, good, fair, poor, and very poor. The physical
land classification of the soil, indicated in the last column of the table,
is an estimate of the combined effects of these three factors on the
physical suitability of the soil for agriculture.

Soils of excellent workability are generally light- or medium-textured
stone-free nearly level soils that require a minimum of effort for tillage
and harvesting operations. It is successively more difficult to perform
normal farming operations on those of very good, good, and fair work-
ability, but such operations can generally be performed feasibly for
crops that require tillage, even on the soils of fair worksbility. Silty

T Productivity refers to the capacity of a soil to produce crops under prevailing or other defined
soil management practices.

8 Workability refers to ease of tillage, harvesting, and other field operations.

® Conservability refers to the maintenance or improvement of productivity and workability through
saving the soil material and the supply of plant nutrients in the soil.



TABLE 9.—Productivity ratings of soils and physical classification of land in Grainger County, Tenn.
[Indeses ip columns A refer to yields obtained under the most cormmon management prastices.

Indexes in columns B refer to yields expeoted under the best practices of management.]
FIRST-CLASS SOILS

Goop ro Excrurenr CrorLanp, VEeY Goob 10 ExcRLLENT PASTURE LAND

Crop productivity index 2 for —

Permanent
Corn Wheat QOats Barley Lespedeza Alfalfa Tobaceo Potatoes pasture:
. (100= (100= (100 = (100= (100= (100= (100= (100= (100=100
S0il (type, phase, or land type)t 50 bu.) 25 bu.) 50 bu.) 40 bu.) 1.5 tons) 4 tons) 1,500 1b.) 200 bu.) cgv&g;e- J
7]
A B A B A B A B A B A B A B A B A B
80 | 100 80 | 115 70 1120 65 95 | 100 | 135 80 | 100 95 | 120 75 128 110 155
70 100 70 | 100 70 120 56 90 100 115 80 95 80 1056 60 | 100 | 100 140
70 90 65 90 65 | 110 55 90 80 | 105 75 90 80 | 105 60 95 80 | 120
100 | 120 70 | 115 70 | 100 85 90 | 115 | 135 90 ] 100 | 100 | 135 70 | 110 | 130 | 160
80 | 100 70 100 70 120 55 20 85 115 70 90 85 115 55 95 80 120
120 65 100 90 130 85 90 115 | 135 75 90 * ® 1™ ) 125 160
Decatur silty clay loam, eroded undulating E::: 70 | 100 70 | 100 70 | 120 60 90 85 | 115 80 95 115 60 | 100 120
‘Dewey silty clay loam, eroded undulating pl 65 95 [ 90 65 | 110 55 90 80 | 105 75 80 | 105 60 95 90 | 130
Emory silt loam, sloping phase._. . ... ___._ .. . ... .__._____ 65 90 60 90 656 | 105 50 80 80 | 105 70 80 80 | 105 60 90 80 | 120
SECOND-CLASS SOILS
Fair To Goop CroPLAND, Good 10 VERY GooD Pasrure Laxp
Hayter loam, eroded sloping dp .............................. 70 95 70 | 100 55 | 100 65 90 85 | 120 90 | 120 85 | 115 70 | 100 80 {115
Decatur s\lt clay Yoam, eroded phase__. ... ___._. 85 90 60 90 65 | 105 50 80 75 100 70 ‘85 80 | 105 60 90 80 115
Cumberland silty clay loam, ero ed sloping phase__...._._..._._. 65 90 65 80 65 | 100 80 80 75 | 100 656 80 75 | 100 55 95 75 | 110
Dewey silty clay loam, eroded phase_. ... oeouovamoa ool 60 90 60 80 60 { 100 50 80 75 | 100 65 80 75 | 100 56 90 75 {110
Sequatchie fine sandy loam .. .. . ... ... 55 80 55 80 50 85 45 75 70 100 55 75 75 95 50 90 60 90
Bruno fine sandy loam . ... ... 65 90 60 90 70 95 45 70 75 105 60 75 [§) “ 50 90 7% 110
Greendaleloam. . ... el 55 80 50 90 55 85 40 80 55 90 55 70 70 85 35 80 55 95
Bolton loam, eroded rolling phase. - . . oo ooeoaoo o el L. 55 80 45 65 56 75 40 75 70 95 60 75 70 85 60 85 70 95
Lindside silt loam_ 70 |5120 40 560 40 5100 30 550 85 | 110 (%) Q] (0] 4 Q)] ¢y | 130 |s150
Ooltewah silt loam_ 70 5100 40 580 40 5100 30 550 90 |[5110 [©] Q] (O] ] Q] (1) | 120 |s5145
Ws.ynesbm'o very fi 80 90 . 60 80 65 95 50 85 75 ;100 70 85 75 | 100 55 95 75 ) 105
vale silt loam_ . _ 50 70 50 65 b5 80 40 50 50 80 *) Q] 80 80 30 70 50 90
Po ﬁne sandy loam 50 80 40 50 50 80 30 45 80 75 ) ) “ (4) 50 90 65 | 100
lerton fine sandy loam, undulating phase 50 75 45 80 80 40 70 50 90 50 65 70 85 35 80 50 90
Roanesiltloam________________. 60 90 50 70 60 90 40 65 70 | 100 55 75 70 85 50 90 65 | 100
Greendale silty clay loam 55 80 55 90 60 85 40 80 70 | 110 50 70 70 85 35 80 70 | 110
Talbott silty clay loam~ eroded undulating phase. .. .ooueouo ... 55 75 45 70 55 90 45 70 55 90 45 55 70 80 35 60 55
Fullerton fine sandy loam _____.__.___ e emmama e cmceeam e 55 85 40 70 45 75 30 65 50 90 45 60 60 35 75 45 85
Eroded phase. .. .o 45 85 40 75 45 70 30 60 40, 80 40 50 55 75 35 75 40 80
Holston very ﬁne sandy loam .« oo 55 85 40 60 45 75 30 55 50 %0 45 60 60 80 35 75 45
Waynesboro very fine sandy loam, eroded sloping phase....____.__ 50 80 50 70 55 85 40 65 60 80 55 75 60 80 45 75 60
Sequoisa silty clay loam, eroded undulating phase_._._.._.________ 50 75 50 75 50 80 40 70 55 95 50 70 70 85 40 75 65 | 100
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Fullerton silt loam, eroded pRage. - cvvooocvmmacremecrcvcmonann. 30 75 45 80 50 80 40 75 50 90 50 65 70 85 35 75 50 90
Greendale loam, sloping phase 45 70 40 70 48 75 30 70 50 80 45 50 60 75 45 80 50 80
1i{ stony fine sandy loam, eroded phase 30 50 25 40 30 55 25 40 36 56 (%) [§)] 40 60 25 65 36 56
THIRD-CLASS SOILS
Poor T0 Fa1R CROPLAND, FAIR T0 Goop Pasture Lanp
Hayter stony loam, eroded phase. ... .oooerooooimeaaan 70 90 70 | 100 55 90 65 90 70 | 115 90 | 120 85 | 115 65 95 80 | 115
Greendale si ty clay loam, sloping phase | 45 70 40 70 45 75 30 70 55 95 45 50 60 75 35 65 65 95
Colbert silt loam_ oo~ —---| 35 60 40 65 40 60 40 65 56 80 45 55 50 70 35 58 ] 80
Talbott silty clay loam, eroded phase. . .- cecoeiamoemaoan 45 65 40 60 45 80 35 56 50 75 45 55 60 75 35 85 50 80
Decatur silty clay loam:
Beverely eroded phase_ . .. _cooooio o 20 50 20 40 20 55 ®) 40 20 50 ) 40 (1 Q)] }‘) (%) 20 50
Eroded hilly phase. ... 50 70 50 70 55 80 40 70 70 95 60 73 ") [Q] 4) Q)] 70 | 110
Boltonloam._ ... ) 65 (6) 70 (®) 70 (6) 65 ®) 80 ® 70 *) % (O] %) 60 85
Eroded phase___.... 40 60 35 60 45 70 30 55 56 75 50 65 ® ) ") *) 55 75
Fullerton ¢ herty silt loam. . 45 65 40 70 45 70 35 70 40 80 40 50 55 75 35 70 40 80
Eroded phase___._.cceo..- 40 60 30 70 40 66 30 65 35 75 40 50 56 75 30 85 35 75
Fullerton [ heﬂy fine sandy loam. . 30 50 35 60 30 65 Q] (%) 35 55 O] 35 50 60 25 60 35 55
phase. .. eeemiinanmooa- 25 45 30 60 30 65 ] (9 30 50 (4) 35 50 60 25 60 35 55
Sequom sllty clay loam, eroded phase 40 60 36 50 40 75 30 50 50 70 40 50 55 70 30 50 40 70
Philo fine sandy loam.. ... 40 | %60 30 | 850 40 | 570 Q] Q] 40 | 570 () (O] Q)] Q] Q] (9 40 | 590
Leadvale silt loam, slopi 40 60 35 50 45 65 30 45 40 75 Q] (4 55 70 25 60 49 75
Bruno loan%'nﬁne sand 30 50 20 40 30 50 ) 9 25 50 30 45 *) Q] 20 35 25 45
Clarksville fine sand 30 50 30 55 25 55 O] (*) 35 60 Q] 35 50 60 25 60 35 55
Clarksville cherty si 30 50 30 55 45 55 (9 ()] 35 75 *) 40 50 60 25 60 35 60
Clarksville cherty ﬁne sandy loam, eroded phase. . . . 30 50 30 55 25 55 “) () 35 60 ) 35 50 60 25 60 35 56
Holston very fine sandy loam, eroded sloping phase 40 60 35 50 40 85 25 45 35 75 35 50 50 70 35 70 35 75
Jefferson stony fine sandy loam, sloping phase. 25 40 20 35 30 45 20 35 30 50 ?) (%) %) 60 40 70 30 50
Eroded sloping phase. - - 20 40 20 30 25 40 20 30 30 50 ) (%) 35 85 35 65 25 45
Fullerton silt loam, has © 65 (%) 65 ) 65 ) 65 ® 80 Q] 60 0] (4) Q) (O] 40 80
40 60 40 55 40 60 30 60 35 75 35 50 (O] O] Q] 0] 35 75
) 85 ® 50 ® 60 ) 55 ©) 75 Q] 50 (%) 75 (5) 75 35 70
30 56 30 50 35 60 25 50 30 60 35 45 ) 9 ) [Q) 30 60
FOURTH-CLASS SOILS
VEry Poor 10 Poor CROPLAND, FAIR T0 VERY Goob PasTunE LaNp
Hayter stony loam
dp ............................................... ® 80 © 80 © 70 ) 80 ©) | 115 ) 70 ®) ) Q] ® 75 | 100
Ero ed lull phase_ 50 70 55 80 50 65 55 75 55 | 1056 40 65 70 95 60 75 75 | 100
Armuchee silt loam O] 50 " 70 Q] 60 ) 50 (%) 90 Q] 60 (0] Q)] Q) ® 65 96
Rolling stony land (Talbott soil mntenal) (4 Q] * 9 4 ® 4 | @ ) Q] (9] 0] [0 0] [0} « | 45 85
Armuchee silty clay loam, eroded phase. ... ...~ 30 45 30 50 36 50 30 45 50 70 40 50 *) *) ) Q)] 50 n
Montevallo shaly silt loam, erode 25 50 25 40 30 60 Q] 4 30 70 40 45 Q] Q] 25 50 30 70
Melvinsilt loam. . . oo oo oan ) | 570 ) (4 O] (%) (O] ) 40 | %80 % O] " O] (O] * 40 | %90
Hilly stony land:
Talbott soil material e inaas (O] ® ) * (@) (9 Q) (O] (O] (*) V] (O] %) ) (@] (O] 40 60
Colbert soil material .. .. s Q] 4 O] * Q] (O] * ® o Q] ) O] O] *) Q] Q] 30 50
Hayter stony loam:
o«f eg ..................................... Q] ) ® )] Q] Q] 9 (6] [(] ] ()] (9 (‘; (6] Q] [Q] 70 90
steep phase_____.. ) ) 5‘) O] Q] * ) 4 (1) O] 4) ) (¢ (%) O] [} 60 80
Armuchee silt loam, steep phase ) O} 4 ® ® G} “ “) D] ) O] O] “ * (4} ) 55 75
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TABLE 9.—Productivity raiings of soils and physioal classification of land in Grainger County, Tenn.—Continued

FOURTH-CLASS SOILS—Continued
VzrY Poor To Poor Cropranp, Fat® 10 VY Goop Pas1ore Lawp

{Indexes in columns A refer to yields obtained under the most common management praciges.
Indexes in columna B refer to yields expected under the best practices of management.)

961

Crop productivity index 2 for —
Permanent
Corn Wheat Oats Barley Lespedeza Alfalfa Tobacco Potatoes pasture
. (100= (100= (100= (100= (100= (100= (100= (100= (100=100
Soil (type, phase, or land type)t 50 bu.) 25 bu.) 50 bu.) 40 bu.) 1.5 tons) 4 tons) 1,500 1b.) 200 bu.) c?i;v-ac;r)e-
ys
A B A B A B A B A B A B A B A B A B
Armuchee silty clay loam, eroded steep phase____________________ ] Q)] [§)] * (9 Q] 9 Q) (@] (O] ) * Y] V] [ () 45 85
Bolton loam, steep phase_- ... _._.____._ N ) ) O] ) (%) Q] 4 ) Q] ) Q] V] ) ) *) ] 45 80
Decatur silty olay loam, severely eroded hilly phase._ ] 1B 40 15 30 20 45 (O] 30 15 40 (O] 35 O] ] [)] 9 15 40
Bolton loam, eroded steep phase______.._._....__._ N ) * Q] Q] ) Q] Q) ) * *) ) * ) *) () Q] 40 75
Colbert silty clay loam, eroded rolling phase. ... ... __..___. 30 45 30 45 35 55 35 40 40 70 40 55 ) *) ) V)] 40 65
Talbott silty clay loam, eroded hilly phase_....___.._____________ 30 60 30 50 35 70 35 50 40 75 40 50 40 55 30 45 50 80
Bolton silty clay loam, severely eroded phase_ ________.__________ ] Q] Q)] Q)] [Q] ® [Q)] ()] (O] @) 9] *) [Q] [{] [)] (9] 25 50
Waynesboro very fine sandy loam, eroded hill phase. _.._____.____ 30 65 30 65 35 70 35 50 40 75 40 50 () 4 30 45 50 80
Fullerton cherty clay loam, severely eroded phase_ . _ [00] - Q] - ) 45 9] © 20 40 )] W] Q] ) ) * 20 35
Fullerton cherty silt loam, hilly phase__._.__.____ 4 55 30 50 30 55 25 55 30 75 ) *) *) ) Q] 4) 30 60
Fullerton cherty fine sandy loam:
ly phase. ... O] 55 (%) 50 %) 60 (9 85 () 75 Q) 50 Q] 75 Q] 75 35 70
Eroded hilly phase. ... ... ... ... “ [¢) 25 50 20 ® * 30 60 ) 30 ) (4 9 )] 25 45
Fullerton cherty silt loam, eroded hilly phase. . 30 55 30 55 30 55 30 55 30 75 (9 (] 6] (O] [ ()] 30 60
sm'l:s“ shaly silty clay loam, severely eroded phase. . ™ (&) Q] M 1'® ® ] 4 20 35 ()] 9 49 (6] [Q)] ® 20 40
Atkins fine sandy losm..._ ... ...l ____ ) | %50 (9 (%) ® ® O] * ) | 475 V] (%) %) [0} (0] ) 30 | 560
Guthriesilt loam.___ ... ... () | 60 0] 0] (O] 0] Q] ?) 30 | 50 4 9 ] (9 ] 4 30 | %55
gler very finesandy loam. __...________._ . . ________ %) [ %50 Q] *) Q] (%) Q] 4 20 | %50 Q] ) Q] Q] O] O] 20 | 545
arksville fine sandy loam, eroded hilly phase..........___..___ 20 35 25 45 20 40 O] *) 20 55 (4 25 ) *) “ ) 20 40
Clarksville cherty silt loam:
B Glele|a|s|B|a(s| s B|a|els|a|ale s
r y phase. -
Clarksville cherty fine sa )
phase..__.. 9 30 Q] 40 “ 35 (] ) ) 55 (4) 20 (4) Q] Q] () i8 38

y
Eroded hilly phas
Fullerton fine sandy loam, severely eroded hilly phase
Montevallo shaly silt loam, eroded rolling phase________ .
Fullerton cherty silty clay loam, severely eroded hilly phase_ ... __ (4) (4) (4) (1) (4) (4) (4) (4) 20 60 @) (%) (*) [Q)] *) Q) 15 30
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FIFTH-CLASS SOILS

VERY Poor CroPLAND, VERY PooR T0 Poor PasTvrE Lanp, Best SrriTED TO FoREST

Fullerton cherty clay loam, severely eroded hilly phase ___.__._...__
Fullerton cherty silt loam:

Steep phase. ... .ol

Eroded steep phase. . .._....._.___ mcomann
Talbott silty clay loam, severely eroded hilly phase
Bolton silty clay loam, severely eroded steep phase. .
Lehew stony very fine sandy loam, eroded hilly phase
Hector stony finesandy loam_ ... .___.___
Hayter stony loam, severely eroded steep phase. ..
Rough stony land (Talbott soil material)_.__.____...__
Armuchee shaly silty clay loam, severely eroded phase. ...
Clarksville cherty clay loam, severely eroded hilly phase. ..__...___.
Clarksville cherty silt loam:

teo? g -

Erode stee;;lfhase ...............................
Fullerton cherty silty clay loam, severely eroded steep pha:
Montevallo shaly silty clay loam, severely eroded rolling phas
Montevallo shaly silt loam, eroded hilly phase........_..._
Muskingum very fine sandy loam, hilly phase....___
Muskingum stony fine sandy loam, hilly phase__..___.
Muskingum very fine sandy loam, eroded hilly phase.
Armuchee silt loam, very steep phase. ... _______________.__
Armuchee shaly silty clay loam, severely eroded steep phase.
Muskingum very fine sandy loam_ ...
Rough gullied land (limestone residunm)
Lehew stony very fine sandy loam__.._.._
Montevallo shaly silty elay loam, severely eroded phase
Mouskingum stony fine sandy loam_______.______.._._
Muskingum very fine sandy loam, eroded phase. .-
Limestone outerop..ueauam e oo cveeoooa e
Rough gullied land (shale and sandstone residuum).__
Rough stony land (Muskingum soil material) .
Sandstone outerop.

(4

(O]

*)

)

)

23| ®]®H]GO]OO] 1B

1 Soils are listed in the approximate order of their general productivity under prevailing farming practices and their relative suitability for growing orops or pasture.

2 Soils are given indexes that give the acre yields to be expected of each crop in percent of the standard of reference. T

he standard represents the approximate average yield obtained

without the use of fertilizer or other amendments on the more extensive and better soil types of those regions of the United States in which the crop is most widely grown.

8 See footnote 4, table 8 (p. —).

4 Crop is commonly not grown, and the soil is considered poorly suited to its production.

& These yields are with adequate artificial drainage, which is not feasible in all places.
¢ Crop is commonly not grown, but the soil is considered at least fairly well suited to its production.
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clay or clay soils, hilly soils, or soils that contain enough stones to
interfere seriously with cultivation are considered to have fair work-
ability. Soils on which normal tillage operations can be performed
only with great difficulty are considered to have poor workability. In
this county such soils generally have slopes in excess of 25 percent or
are so stony as almost to preclude tillage with ordinary implements.
Soils with very poor workability are so steep or so stony, or both, that
tillage is generally limited to the use of hand implements.

The six terms applied to conservability are also relative. The ease
with which the content of available plant nutrients can be maintained
at a high level, the ease with which runoff and consequent loss of soil
material and water can be controlled, and the ease with which good
tilth and good conditions for tillage can be maintained are the principal
factors considered. ¥xcellent conservability means that productivity
and workability can be maintained with minimum intensity of manage-
ment. Very good, good, and fair conservability represent soil condi-
tions that require successively more intensive management for conserva-
tion of productivity, workability, or both, but both can generally be
conserved under good management practices, and these are generally
feasible under present conditions for crops requiring tillage. Poor
conservability represents such soil conditions that produetivity,work-
ability, or both can be conserved when the soil is used for crops that
require tillage only by intensive management practices, which are
generally not feasible on most farms under present conditions. Very
poor conservability represents the extreme of difficulty in conservation
of productivity, workability, or both.

The soils are divided into two groups; one including those con-
sidered at least fairly well suited physically to crops as well as to
pasture; the other, including those poorly suited physically to erops
that require tillage.

The first group is subdivided into three subgroups, the limits between
them being chosen to approximate the concept of excellent, good, and
fair cropland, respectively. These three subgroups in decreasing order of
physical suitability for agriculture are called First-, Second-, and
Third-class soils.

The second group, which consists of soils that are poorly suited
physically to the production of crops requiring tillage, is subdivided
into two subgroups. One consists of soils that are at least fairly well
suited physically to the production of permanent pasture; the other,
of soils that are poorly suited to permanent pasture and are probably
best suited to forest. The first of these is called Fourth-class soils; the
second, Fifth-class soils.

Information obtained from farmers, soil surveyors, extension and
experiment station workers, and others was used in placing the soils in
these five physical land classes. Comparisons were made among the
soils, considering productivity, workability, and conservability. For
example, a farmer knows that some soils on his farm are better suited
to agriculture than are others. By comparisons of this nature within
farms and among farms the soils are placed in the approximate order
of their physical suitability for agriculture and appear in that order in
table 9. The limits selected within this ranking for separation of the
soils into the five physical land classes are approximations, and the
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soils that appear adjacent to each of these limits in the table are
marginal between the two classes on either side of the limit.

It was assumed that in agriculture under present conditions in this
area soils that are only moderately well suited physically both to
crops requiring tillage and to pasture are better suited to agriculture
than are soils poorly suited to crops but well suited physically to pasture.
This assumption was made because soils that are well suited physically
to crops are limiting on more farms than are soils that are well suited
physically to pasture. If livestock should become more important in
the agriculture of the area, this assumption may become invalid.

The five physical land classes are defined in terms of the relative
physical suitability of the soils for agriculture under present conditions.
Within that definition, however, the range of relative physical suit-
ability for crops requiring tillage and for permanent pasture is given.

FIRST-CLASS SOILS

The First-class soils are physically very good for agriculture—they
are good to excellent for crops requiring tillage and are good to excel-
lent for permanent pasture. All are relatively well supplied with plant
nutrients when compared with other soils of the county, but even the
most fertile is responsive to amendments for some crops. All are well
drained, yet their physical properties are such that they retain moisture
well. Good tilth is easily obtained and maintained, and the range of
moisture conditions suitable for tillage is comparatively wide. The
soils are relatively well supplied with organic matter. The physical
properties favor normal movement of air and moisture, and roots
penetrate the soil easily.

None of these soils is characterized by any prominent adverse soil
condition. They are almost free of stones, the relief is favorable to
soil conservation and tillage, and none is severely eroded or highly
susceptible to erosion. The productivity is high for many crops, and
the problem of conservation of soil fertility and of soil material itself
is relatively simple under common farming practices. All are well
suited physically to most of the exacting and intensive crops commonly
grown in the locality.

SECOND-CLASS SOILS

The Second-class soils are physically good for the agriculture of the
county—they are fair to good for crops requiring tillage and fair to
excellent for permanent pasture. All are at least moderately pro-
ductive of most of the crops commonly grown. Their physical proper-
ties are at least moderately favorable for tillage, maintenance of good
tilth and normal circulation, and retention of moisture. None occupies
slopes greater than 12 to 15 percent, none is sufficiently stony to inter-
fere seriously with tillage operations, and none is severely eroded.
Each is moderately deficient in one or more characteristics that con-
tribute to productivity, workability, or conservability, but none is so
seriously deficient in any characteristic as to make it poorly suited
physically to use for crops requiring tillage.

Deficiencies vary widely among the soils. Some are fertile but are
sloping and moderately eroded; others are almost level and uneroded
but relatively low in content of plant nutrients. Because of the many
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different kinds of soils included, management requirements range widely.
The soils of the group are relatively similar in their suitability for
agriculture, although the management practices by means of which the
benefits of their suitability may be realized may differ greatly.

THIRD-CLASS SOILS

The Third-class soils are physically fair for the agriculture of the
county—they are poor to fair for crops requiring tillage and fair to
very good for permanent pasture. Fach is characterized by work-
ability, conservability, or productivity, one of which, or a combination,
is sufficiently poor to limit definitely the physical suitability of the soil
for crops requiring tillage. None of these conditions is so limiting
that the soil is poorly suited to such crops. These soils are better
suited physically to crops requiring tillage than are the Fourth-class
soils and are less well suited to these crops than are the Second-class
soils. One or more of the conditions of low content of plant nutrients;
low content of organic matter; low water-holding capacity; undesirable
texture, structure, or consistence; strong slope; stoniness; and in-
adequate natural drainage limit the physical suitability for crops that
require tillage. Because of the diversity of characteristics among the
soils of this group, the management requirements range widely.

FOURTH-CLASS SOILS

The Fourth-class soils are physically poorly suited to crops requiring
tillage and are poor to very good for permanent pasture—they are poor
soils for agriculture, mainly because of the limited number of uses to
which they are well suited. Some may be the most important ones on
some farms, however, where soils that are well suited to permanent
pastures are in great demand.

Each soil of this group is so difficult to work or so difficult to conserve,
or both, that management practices necessary for their successful use
for crops requiring tillage are not feasible on many farms under present
conditions. On some farms, however, soils well suited to crops may be
so limiting that it is good farm management to practice the intensity
of soil management necessary for the successful use of Fourth-class
soils for these crops. They are generally used for pasture on farms
where adequate soils well suited to crops are available. A considerable
acreage is used for crops, mainly on farms where soils better suited to
the production of crops exist in acreages too small to satisfy the needs
of the farm unit. The intensity of management practiced on the areas
so used is generally inadequate for good soil conservation. As on the
Third-class soils, management requirements both for crops requiring
tillage and for pasture vary widely among the Fourth-class soils.

FIFTH-CLASS SOILS

Fifth-class soils are very poorly suited to the agriculture of the
county—they are very poor for crops requiring tillage and are poor to
very poor for permanent pasture. Each is so difficult to work, so diffi-
cult to conserve, or so low in produectivity that it is generally not
feasible to apply the intensity of management necessary for its success-
ful use for tilled crops. Each is so low in content of plant nutrients
or has such poor moisture relations, or both, that common pasture plants
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produce very little feed. These soils are apparently best suited to

forest or similar uses under present conditions.

Existing conditions of

the locality or of the farm unit may require the use of some of the
soils of this class for pasture or for crops, despite the fact that they are

poorly suited to such uses under present conditions.

A few soils have

been used successfully for crops by some farmers who have applied

special management systems.

Following is a grouping of the soils according to physical land class with the

acreage for each:

Fmsr CLass: Acres
Abernathy silt loam ... ..... 192
Cumberland silt loam ... ... . 64
Decatur silty clay loam, eroded

undulating phase ... 384
Dewey silty clay loam, eroded
undulating phase................. 128
Emory silt loam......... . . ... .. 640
Sloping phase.......... ... . 512
Etowah silt loam ... ... 64
Hayter loam .. ... e 256
Huntington silt 108 ot oo 128
Total ... . .. .. ... . 2368

SeconD Crass:
Bolton loam, eroded rolling

Phase ... s e 1,792
Bruno fine sandy loam................ 832
Cumberland silty clay loam,

eroded sloping phase. ... .. 128
Decatur silty clay loam, eroded

phase. oot i 768
Dewey silty clay loam, eroded

phase ...t i, ... 3%4
Fullerton fine sandy loam ... .. 320

Eroded phase ........ ... ... 4,608
Undulating phase ........... . 128
Fullerton silt loam, eroded

phase . . ... s 768

Greendale loam.. 640

Sloping phase 768

Greendale silty clay loam ... 128
Hayter loam, eroded sloping

phase ............ ... 320

Holston very fine sandy loam . 64
Jefferson stony fine sandy loam,

eroded phase.. .. . ... 128
Leadvale silt loam........ .. . 384
Lindside silt loam. . .. . ... 1984
Ooltewah silt loam .. ... . . 320
Pope fine sandy loam .. . ... 320
Roane silt loam ... ... ... 576
Sequatchie fine sandy loam 448
Sequoia silty clay loam, eroded

undulating phase.... ...... 448
Talbott silty clay loam, eroded

undulating phase . . 192
Waynesboro very fine sandy

loam:

Eroded phase........ .. S 64
Eroded sloping phase .. ..... 192
Total......... oo 16,704
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Tairp Crass:

Bolton loam.......... .o vevevnnrenne
Eroded phase ... R

Bruno loamy fine sand . .

Clarksville cherty ﬁne sandy

loam, eroded phase ... . 1472
Clarksville cherty silt loam .. 384
Clarksville fine sandy loam,

eroded phase....... ... cooee oo 1,472
Colbert silt loam .. . 64

Decatur silty clay loam:

Eroded hilly phase.... . . 192
Severely eroded phase . 448
Fullerton cherty fine sandy
loam .......... . 256
Eroded phase e e 1792
Fullerton cherty silt loam . 256
Eroded phase .. ... . . 1,024
Fullerton fine sandy loam:
Eroded hilly phase . . ....... 3968
Hilly phase........cccooooevnn 02 o e 1,024

Fullerton silt loam:

Eroded hilly phase ... 832
Hilly phase ........ .cocco e . 320
Greendale silty clay loam,
sloping phase . .. e 128
Hayter stony loam, eroded
phase ... 256
Holston very fine sandy loam,
eroded sloping phase . . 128
Jeflerson stony fine sandy loam:
Eroded sloping phase .. . 896
Sloping phase ........ . .. .. . 128
Leadvale silt loam, sloping
phase ... v .. 1,024
hllo fine sandy loam ... .. .. 1,664
Sequoia silty clay loam, eroded
phase ... 2,432
Talbott silty c]ay loam eroded
phase ... . 960
Total ............ .. ... . 25600
FourtH CrLass:
Armuchee silt loam ... ... . 1152
Steep phase ....... . . oo o 5,312
Armuchee silty clay loam:
Eroded phase ... ... ... .. 2,432
Eroded steep phase . . . 1,856
Atkins fine sandy loam . 256
Bolton loam:
Eroded steep phase e e 1,216
Steep phase.. ........ . .. B5I2
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Fourrr Crass—Con. Acres
Bolton silty clay loam, severely
eroded phase. ...... . ..ccoooeee .. ;
Clarksville cherty fine sandy
loam:
Eroded hilly phase ........... ... . 2,816
Hilly phase........... cooocoevens v 5,632
Clarksvﬂle cherty silt loam:
Eroded hilly phase............. ... 1,024
Hilly phase ...........cccoocccc. ..., 1,088
Clarksville fine sandy loam,
eroded hilly phase .. ... 896
Colbert silty clay loam, eroded
rolling phase.............. ... .. 320

Decatur silty clay loam, sev erely
eroded hilly phase ..
Fullerton cherty clay loam,

severely eroded phase .. ... ... 320
Fullerton cherty fine sandy loam:
Eroded hilly phase............. 4,032
Hilly phase......c..coocoovevienn ... 2,304
Fullerton cherty silt loam:
Eroded hilly phage........... .. 3584
Hilly phase... ... coooee oo o 1,920

Fullerton, cherty silty clay loam,
severely eroded hilly phase 448
Fullerton fine sandy loam,
severely eroded hilly phase 1,088
Guthrie silt loam ... .. ... 64
Hayter stony loam:

Eroded hill phase.. ... ... .... 512
Eroded steep phase ...... ... 576
Hill phase................. ... 320
Steep phase ... ... ... 256

Hilly stony land:
Colbert soil material
Talbott soil material. ..

Melvin silt loam.......... .ocoeen.

Montevallo shaly silt loam:

Eroded rolling phase . ... 448
Eroded undulating phase .... 192
Rolling stony land (Talbott
soll material).... ... . ... 4,864
Sequoia shaly silty clay loam,
severely eroded phase......... .. 768
Talbott silty clay loam, eroded
hilly phase .......... e 448
Tyler very fine sandy loam ... 64
Waynesboro very fine sandy
loam, eroded hill phase ....... 192
Total ............ ... ... 60,032

FrrrE CLAss: Acres
Armuchee shaly silty clay loam:
Severely eroded phase.............. 3,136

Severely eroded steep phase .. 3,328
Armuchee silt loam, very steep
T 2,176
Bolton silty clay loam, severely
eroded steep phase..............
Clarksville cherty clay loam,
severely eroded hilly phase.. 960
Clarksville cherty silt loam,
eroded steep phase......... ... 1,152
Steep phase:.......ccccooorrininnne.. 2,944
Fullerton cherty clay loam:
Severely eroded hilly phase . 1,984
Fullerton cherty silt loam:
Eroded steep phase............... 2,112
Steep phase........... cooveveerr .. . 2,560
Fullerton cherty silty clay
loam, severely eroded

steep phase ......coooveeenn. 768
Hayter stony loam, severely
eroded steep phase....... ... 448

Hector stony fine sandy loam.. 192
Lehew stony very fine sandy
loam .. ...l . 4,032

Eroded hilly phase 576
Limestone outerop ... ... 1,664
Montevallo shaly silt loam,

eroded hilly phase... ... .. 576
Montevallo shaly silty clay
loam:
Severely eroded phase... . .. 448

Severely eroded rolling phase 256
Muskingum stony fine sandy
loam ... .ot e .
Hilly phase ........ . 1,024
Muskingum very fine sandy
loam ... coooes v e
Eroded phase ...
Eroded hilly phase
Hilly phase....... oo o
Rough gullied land:
Limestone residuum...... .......... 3,200
Shale and sandstone residuum 3, 328
Rough stony land:
Muskingum soil material ..... 8,128

Talbott soil material . ... 8,640
Sandstone outerop.......... ........... 1,664
Talbott silty clay loam, severely

eroded hilly phase .. ..........

Total ......cccoccccvevr e ... 73,856
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LAND USE AND SOIL MANAGEMENT

Following is a brief explanation of some of the principles of land
use and soil management and a statement of the major requirements
for good management of the soils of the county. This section also
supplements the definition of good management for columns B of the
tables of estimated yields (table 8) and of productivity ratings (table
9).

The term “land use” refers to such broad farm uses as for (1) crops
that require tillage; (2) permanent pasture; and (3) forests. The term
“s0il management’” refers to (1) choice and rotation of crops; (2) appli-
cation of soil amendments—lime, commercial fertilizers, manure, and
crop residues; (3) tillage practices; and (4) engineering practices for
the control of water on the land.

The farmer who attempts to readjust the use and management of his
soils is confronted with a number of problems over some of which he
has no control. Among these are (1) the size and type of farm; (2)
the physical character of the land, including the pattern of soils on the
farm; (3) the surrounding social and economic conditions, as trans-
portation, market, church, and school facilities; (4) the immediate
demand for a cash income to meet taxes, indebtedness, support of family,
and other expenses; (5) the relation between prices of farm products
and other commodities; (6) the farm operator’s facilities and resources
for operating purposes, including buildings, equipment, seed, kind and
number of livestock, cash, credit, and other items; (7) his ability,
preferences, and other characteristics; (8) community cooperation with
respect to drainage, water disposal, marketing, buying, and other oper-
ations; and (9) numerous factors, as farm tenure, labor conditions, and
health,

A full solution of land use and management problems requires indi-
vidual-community-State-national action, embracing all the problems
and influences that affect agriculture. A farmer can make only those
adjustments toward better management that are possible within his
limited financial and personal ability. In the suggestions for manage-
ment practices for the various soils, it is recognized that certain of these
may not be feasible for some farmers under present conditions.

Management requirements vary among different uses of the same soil
as well ag among different soils in the same use. For each group the
requirements are discussed with respect to crops that require tillage
and to permanent pasture.

As management requirements vary among crops requiring tillage on
the same soil, they are discussed for these crops in terms of a rotation
or rotations considered well suited to the soils. The management of
the soil for one crop of the rotation generally has an effect on the
production of other crops in the rotation. Management requirements
of the soil for each crop, therefore, are dependent not only on the
characteristics of the soil and of the crop but also on the management
that has been practiced on other crops of the rotation.

Experimental data on which to base recommendations for the use
or management of many of the soils are not entirely adequate, and
recommendations for best use and best management of a soil in a
particular place involve a consideration of so many conditions that
exist on the particular farm that they cannot be made in a general
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discussion of soils of a large area. The material, therefore, in this
section is limited to a discussion of the deficiencies of soils, in order
that persons who have the other necessary information may interpret
them into. recommendations for particular areas.

Management practices that are good under conditions that exist on
many farms are suggested to serve as a guide for persons who will
interpret the information contained in this section. The suggested
management practices are to be used as the definitions of management
for columns B of the tables of estimated yields and productivity ratings.
They represent one or more particular kinds of management that are
good, but many different combinations in various intensities of appli-
cation can be used in most cases to attain the same objective of pro-
duction. The proper choice depends upon conditions of the farm as
a unit. For example, nitrogen may be maintained by the use of
legumes, manure, or commercial fertilizers, or combinations of the
three. The best method for maintaining nitrogen depends on the farm
as a business as well as on soil conditions.

The soils have been grouped elsewhere according to their relative
physical suitability for general use. In this section they are placed in
13 separate groups on the basis of their management requirements.
Although it is necessary to assume a use in order to discuss specifically
the management requirements of a soil, the grouping on these two bases
should not be confused. The soils within one of the physical land
classes or use groups vary widely in their management requirements
and responses. Soils may be similarly suitable physically for the
agriculture of the county, but the management practices necessary to
attain and maintain that suitability may be quite different among them
because the deficiencies of the several soils of the group are different.
Conversely, soils of similar management requirements may have a dif-
ferent physical suitability for farm use. Soil characteristics that have
little influence on management requirements for a particular use may
have a great influence on the physical suitability of the soil for that use.
For example, stoniness may have a greater influence on the physical
suitability of a soil for crops requiring tillage than it has on the man-
agement requirements of the soil to produce those crops. In most
cases, however, the soils of each management group are not widely
separated in physical suitability for use in the present local agriculture.

Only soils of the first four physical land classes are discussed with
respect to management requirements. Fifth-class soils are so poorly
suited either to crops or to pasture that it is not considered necessary
to suggest management requirements for them. Feasible management
practices generally would not materially increase their normally low
productive capacity either for crops requiring tillage or for pasture.
The mapping units of the Fifth-class soils are, by a process of elimina-
tion, relegated to forest use, even though they are less productive of
forests than most of the soils in the 13 groups of the first four classes.
The management of these soils is, then, concerned largely with forestry
%roblems; and forest management is considered in the section on

orests.

GROUP 1
Group 1 consists of the silt loams of the Abernathy; Ooltewah,
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Huntington, and Lindside series. These soils are fertile, easily worked,
and are generally not appreciably subject to accelerated erosion. They
are the soils best suited to intensive and continuous production of cer-
tain important crops.

These nearly level soils exist on first bottoms or in depressions of the
uplands and receive depositions of alluvial materials periodically.
They have a relatively high content of organic matter and plant nutri-
ents added to the surface periodically by flooding. Their physical con--
dition is very good for the maintenance of good tilth and for normal
retention and movement of water in the upper parts of the soil.
External drainage is slow; internal drainage is relatively rapid in the
Huntington and Abernathy soils and is slow in the Lindside and
Ooltewah.

The soils are subject to inundation in spring and during periods of
heavy rainfall, and are not so well suited to perennial and winter annual
crops as are most soils of the well-drained uplands. They are excep-
tionally well suited to corn and to hay crops, including red clover and
timothy, and are excellent soils for pasture. They are not so well suited
to small grains, because of the tendency of the grain to lodge. Lind-
side and Ooltewah silt loams are slow to become suitable for tillage
in spring and present some problem of drainage.

No special practices of tillage or cropping are necessary for the
control of too rapid runoff on these soils. There is some danger of
scouring during floods on the Huntington and Lindside soils, and for
this reason it is advisable to plow in spring rather than in fall.
Artificial drainage would improve the Lindside and Ooltewah soils for
most crops, but it is generally difficult to establish because of latk of
proper outlets for the drains.

Permanent pastures are very good without special management
practices. Phosphorus is the principal plant nutrient that may be
limiting. Pastures should be grazed or clipped closely to favor the
growth of leguminous pasture plants at the expense of grasses. Heavy
grazing is generally less harmful to pastures than undergrazing.

These soils can be used for intertilled crops each year and will main-
tain production at a high level for considerable periods without amend-
ments, although precautions taken to maintain the content of plant
nutrients and organic matter generally increase production. Corn
followed by a cover crop, as crimson clover or hairy vetch in fall, to be
plowed under as green manure in spring, is considered a good cropping
system. Production can be maintained at a relatively high level with-
out amendments under such cropping, but yields of corn may be in-
creased considerably by the use of light or moderate applications of
potassium and phosphorus to the cover crop.

Corn followed by 1 or 2 years of red clover and grass hay is also a
good cropping system for these soils. Fertilization of the clover seeding
with moderate to light applications of potassium and phosphorus would
probably improve production of both hay and corn. Alfalfa can be
grown on the Huntington or Abernathy soils instead of red clover, and
in most places it would probably be improved by moderate applications
of lime on the Abernathy soil at seeding. Alfalfa is not well suited
to Lindside or Ooltewah soils.

Late-planted vegetables do well on these soils, particularly the Hunt-
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ington and Abernathy. Vegetable crops each year followed by a
leguminous winter cover crop to be turned under in spring produce
well if well managed in other respects. Experience in other areas
indicates that such crops respond well to heavy applications of com-
plete fertilizer.

GROUP 2

Group 2 includes Bruno, Sequatchie, Pope, and Philo fine sandy
loams, Bruno loamy fine sand, and Roane silt loam. Management
differs from soils of group 1 principally in the greater difficulty with
which plant nutrients are maintained at a high level.

These are well-drained or imperfectly drained soils of first bottoms,
low terraces, and depressions. All except the Sequatchie soil receive
alluvial deposits periodically, although areas along the Holston River
below Cherokee Dam are now subject to only very occasional and
limited flooding. All are moderately low in nitrogen, phosphorus, and
potash as compared with group 1. All except the Bruno soils are low
in lime. None is subject to appreciable accelerated erosion. All have
highly desirable physical conditions for the maintenance of good tilth.
The Pope, Sequatchie, Bruno, and Roane soils are well drained; the
Philo imperfectly.

Most of these soils are at least moderately well suited physically to
vegetables, corn, and hay crops. They are generally less well suited
to perennials or winter annuals, although small grains are moderately
productive under good management. Management practices that aid
in maintaining the content of organic matter and plant nutrients at
levels adequate for good production should receive first consideration.

Intertilled crops, as vegetables or corn, can be grown successfully
year after year on most of these soils if other management requirements
are met. It is generally advisable to grow a winter-legume cover crop,
as crimson clover or hairy vetch, after each such crop to aid in the
maintenance of organic matter and nitrogen. The soils, except the
Bruno types, are moderately to strongly acid, and moderate applica-
tions of lime at relatively short intervals should be made for good
results in such a cropping system. Heavy applications of a complete
fertilizer that carries a relatively high proportion of nitrogen and potash
have given good results for vegetable crops in other areas. Most of the
nitrogen and organic matter necessary can be obtained from the cover
crop if it is turned under in spring as a green manure. It may be
desirable to apply lime under the cover crop and phosphorus and potash
under the vegetable crops and to depend upon the residual effects of
each for the crop to follow. Manure is especially beneficial, and where
it is applied the quantity of nitrogen and potash in commerecial fer-
tilizers used may be reduced.

A common rotation of the common field ecrops and one that appears
to be well suited to these soils is corn followed by small grain to be
harvested in spring and lespedeza to be harvested the following fall.
Moderate applications of lime under the small grain-lespedeza seeding
would benefit the crops of the rotation, and moderate applications of
notassium and nhospliorus once in the rotation should prove beneficial.
Manure is highly beneficial and can replace part or all of the potash
of commercial fertilizer. Red clover can replace lespedeza in the same



GRAINGER COUNTY, TENNESSEE 167

rotation, and alfalfa can be used in a longer rotation on the well-drained
soils, but it requires heavier applications of lime and potassium than
the other hay crops suggested.

Frequent moderate applications of fertilizers, rather than heavy
applications at long intervals, are desirable on these soils. Liming is
generally not necessary on the Bruno soils.

Pastures commonly consist of relatively undesirable plants on these
soils unless they are adequately fertilized. Moderate applications of
lime and phosphorus every 3 or 4 years are desirable. Potassium may
be supplied in adequate quantities if droppings are scattered, but if
potash deficiency develops it may be necessary to supply it. Very
close grazing is more harmful on these soils than on those of group 1,
but undergrazing should also be avoided. Clipping of pasture should
alid in controlling pasture weeds and encourage the growth of white
clover.

No special practices of tillage or cropping are necessary for the control
of runoff, but the soils of the first bottoms may scour during floods and
should be plowed in spring instead of fall unless a cover crop is grown.
Artificial drainage would improve Philo fine sandy loam but it is gen-
erally difficult to establish. Most of these soils can be tilled through-
out a relatively wide range of moisture conditiens.

GROUP 3

Group 3 ineludes the eroded, eroded sloping, and sloping phases of
Jefferson stony fine sandy loam; Holston very fine sandy loam and
its eroded sloping phase; and Montevallo shaly silt loam, eroded un-
dulating phase.

The soils of the Jefferson series consist of local alluvial-colluvial
accumulations at the foot of slopes. The Holston soils occupy stream
terraces, and the Montevallo has developed from materials weathered
from shale in place. All these soils are siliceous and are low in fertility
and general productivity of agricultural crops. Naturally the vege-
tative cover is relatively sparse where the soils have not been treated
and otherwise well cared for. The characteristic light vegetative
cover and the siliceous character of the soil material partly account for
the high susceptibility to erosion. The slope gradient of the soils is
rather mild, rarely exceeding 12 percent. Some of the soils are stony,
otherwise they are tilled with relative ease:

The low natural fertility of these soils suggests the need of rather
liberal uses of complete fertilizers, although there is some evidence that
the Montevallo soils do not have a high requirement for potash. They
are all strongly or very strongly acid, and rather liberal applications of
lime are necessary in order to support a suitable rotation of crops, par-
ticularly legumes. Applications of manure are very effective on all soils
of this group. These soils are not well adapted to such exacting crops
as alfalfa, red clover, tobacco, corn. This should be kept in mind in
planning the choice and rotation of crops. Because of low fertility and
high susceptibility to erosion, the sequence of crops should include as
many legumes as feasible, and the nature of the soils suggests the need
of close-growing crops a considerable part of the time.

These soils are not considered so well suited for permanent pasture
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as are most of the soils developed from limestone materials. With
liberal applications of lime and fertilizer, particularly phosphates,
permanent pastures can be produced at least fairly satisfactorily.

GROUP 4

Group 4 includes Greendale loam, Greendale silty clay loam, and
Leadvale silt loam and their sloping phases. All these soils have devel-
oped from colluvial materials accumulated at the foot of slopes and
occupy mild slopes, rarely exceeding 12 percent. They are virtually
stone-free and are characterized by fair to very good tillage qualities.
There are some differences among the soils, however, as to ease of tillage.
Tilth conditions are a little less desirable on the Greendale soils. The
materials from which they have developed originated chiefly from
siliceous limestone; the parent materials of the Leadvale soils originated
as the weathered products of shale. All the soils are adequately drained
for the production of crops requiring tillage, and all are relatively low
in natural fertility. They are only moderately productive of the
" important crops, although very responsive to soil amendments, includ-
ing lime, manure, and complete cominercial fertilizers. All are strongly
to very strongly acid.

Although these soils have rather mild slopes, the control of water
is not a simple matter. The difficulty of properly controlling the water
is chiefly due to the fact that these soils occupy positions at the foot
of rather long slopes and receive considerable runoff. Water control
on these soils, therefore, depends to a considerable extent on the control
of water on the slopes above.

Occurring in rather small areas or long narrow strips at the base of
slopes, these soils should be used and managed along with others that
are closely associated. The soils of this group might be considered
well to fairly well suited to crops requiring tillage. Careful planning
is required. This applies particularly to the choice and rotation of
erops and the use of amendments. The physical requirements of these
soils, including natural low fertility and the need for proper control
of the water that falls and accumulates upon them, suggest the need
of rather long rotations that will provide for the production of close-
growing crops—particularly legumes. For this sort of rotation, where
lime has not been used previously, 2 or 3 tons of ground limestone an
acre are needed as an initial application. Manure is very effective on
all these soils, and either liberal applications of ecomplete fertilizers or
liberal applications of lime and phosphates along with carefully planned
rotations, including legumes, would be effective measures toward in-
creasing yields.

Although their suitability to more intensive use preciudes utilization
of these soils for pasture, they are well suited physically to this use.
Their low natural fertility makes necessary the use of lime, phosphorus,
and possibly potash in moderate quantities to insure good growth of
pasture plants, especially legumes and the better grasses. Although the
use of amendments and controlled grazing are largely effective in eradi-
cating weeds, occasional clipping for this purpose may be desirable.
Initial seedings can well be made with a contour seeder rather than by
the conventional method of plowing and seeding, but on established
pasture special practices for runoff control are generally unnecessary



GRAINGER COUNTY, TENNESSEE 169

except that careful control of grazing during periods of adverse mois-
ture conditions may be required.

GROUP 5

Group 5 includes the eroded undulating phases of Dewey and Decatur
silty clay loams; Etowah and Cumberland silt loams; Emory silt loam
and its sloping phase; Hayter loam and its eroded sloping phase; Hayter
stony loam, eroded phase; and the eroded phase of Waynesboro very fine
sandy loam. These soils are physically well suited to the production
of intertilled crops. They are all well drained, relatively fertile, and
are among the more productive soils of the important crops of the
region. All have mild or very mild slopes. Slopes in this group rarely
exceed 7 percent, although in Emory silt loam, sloping phase, and the
Waynesboro soil they occasionally exceed 12 percent. The soils are
virtually stone-free, and tilth conditions are generally good to very
good, although the silty clay loam types of the Decatur and Dewey
series are somewhat difficult to till except within a rather narrow range
of moisture conditions. At least a part of the parent material of all
these soils originated from the weathered products of limestone, although
the parent material of the Waynesboro and Hayter soils has been
contributed principally through the weathering of sandstone. The
Decatur and Dewey soils have developed from the weathered products
of limestone in place, whereas the rest have developed from parent
material that has been water-shifted in one form or another.

All the soils of this group are medium to very strongly acid and they
respond effectively to rather heavy applications of ground limestone.
Although they are relatively fertile and productive, it is usually profit-
able to use rather liberal quantities of fertilizer. In planning choice
and rotation of crops, it should be kept in mind that these soils are
well to very well suited to such exacting crops as alfalfa, red clover, and
tobacco. If the crop rotation includes the growing of legume and
sod-forming crops much of the time, it might prove advisable to use
most of the commereial fertilizer in the form of phosphates along with
ample applications of ground limestone. The quantities and kinds of
amendments used will depend upon many factors, and this should vary
considerably among the many different farms.

Grass-legume pastures are very well suited to this group, especially
if moderate to large quantities of phosphorus and lime are applied at
moderately long intervals. Probably the scattering of droppings will
provide sufficient potassium, although some additional quantities from
commercial fertilizer may be required. Controlled grazing and the use
of amendments is largely effective in weed eradication, but occasional
mowings for this purpose may be advisable. Special practices for
conserving soil moisture and material are not ordinarily required on
these soils under pasture, although the control of grazing during ex-
tremely wet or dry periods is advisable to prevent injury to pasture
stands and soil tilth conditions—hence to the absorptive capacity.
Widely spaced walnut and locust trees for shade may be benefieial to
pastures.

GROUP 6

Group 6 includes the eroded sloping phases of Waynesboro very fine

sandy loam and Cumberland silty clay loam; the eroded rolling phase
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of Bolton loam; and the eroded phases of Dewey and Decatur silty clay
loams. All these soils are well suited to a rotation of crops including
those requiring tillage. They are fertile and productive of the impor-
tant crops; occupy rather mild slopes, rarely exceeding 12 percent;
are virtually stone-free; and fair tilth conditions can be maintained
under reasonable care and management. Although the slopes are rela-
tively mild, a considerable part of the surface layer of all these soils
has been removed by accelerated erosion, which increases the difficulty
of water control. This condition also tends to narrow the range of
moisture conditions within which the soils may be tilled satisfactorily
and emphasizes the importance of careful planning, particularly as to
choice and rotation of crops.

The general character of this group suggests the need of rather long,
well-planned crop rotations that will provide for the production of close-
growing crops, particularly legumes, much of the time. This kind of
rotation is very responsive to adequate applications of lime and phos-
phorus. On farms where it is not advisable to provide such a place for
sod and legume crops in the rotation, the need for increased quantities
of manure and complete commercial fertilizers will be much greater.

Tillage operations should be with the contour as much as practicable,
and large turning plows should be used on the silty clay loams of the
Dewey, Decatur, and Cumberland series only after very thorough con-
sideration. Terracing may be a means of conserving soil moisture and
soil material on some areas, but to be effective, terraces must be care-
fully planned, well built, and properly maintained. Occasional gullies
can be stabilized with suitable dams—either permanent or temporary,
depending upon size of gully, availability of materials, and other factors.

The soils of this group are generally well suited to pasture, although
some difficulty in maintaining grass cover on the Bolton soil may be
experienced because its friable puffy consistence apparently is respon-
sible for considerable damage to grass by freezing and heaving. Pasture
management requirements are essentially the same as in group 5. The
use of lime, phosphorus, and possibly potash; scattering of droppings;
mowing to eradicate weeds and brush; and controlled grazing are among
the important management requirements. Pasture seedings can well be
made with a contour seeder, but after stands become established special
runoff control measures other than regulating grazing during periods of
adverse moisture conditions are not ordinarily needed.

GROUP 7

Group 7 includes Colbert silt loam and the eroded undulating phases
of Talbott and Sequoia silty clay loams. These soils are fine-textured,
moderately fertile, and have mild slopes (0 to 5 percent). They are
somewhat difficult to till and are moderately difficult to maintain in
good tilth. Water penetrates the soil rather slowly, and moisture move-
ment is moderately slow. They are generally deficient in phosphorus
but not so deficient in lime and potassium as many of the soils of the
county, although probably somewhat more so than the soils of the groups
previously discussed. They are generally somewhat deficient in nitro-
gen and organic matter. Two of the main management problems are
maintenance of good tilth and improvement of the physical condition of
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the so0il for ahsorption and maintenance of an adequate supply of water
for plant growth.

These soils are limited in their suitability for crops, particularly
Colbert silt loam. Vegetables are poorly suited to them, but hay and
pasture plants produce fairly well.

Deep-rooted legume crops can be used effectively on these soils to
improve the physical condition and to help maintain organic matter
and nitrogen content; alfalfa, sweetclover, and sericea lespedeza are
important crops suited to this purpose. Green-manure crops, including
crimson clover, vetch, and small grains also are useful for the same
purposes. A rotation of a row crop, small grain, and alfalfa is suitable
for these soils after they have been built up to a relatively high state of
productivity. Red clover can be used in place of alfalia if a shorter
period of hay is desired. Row crops can probably be grown safely
once in 3 or 4 years without injury to the soil.

Phosphorus is the chief limiting nutrient and should be applied in
large quantities at relatively long intervals under the legume in the
rotation. Lime in moderate quantities at fairly long intervals, pre-
ceding the seeding of the legume in the rotation, is necessary for success
with the crop and increases the yields and improves the quality of other
crops. Manure is an effective source of nitrogen and potassium and
also serves to increase the organic matter and to improve the tilth and
water-absorbing properties of the soil.

The range of moisture content within which tillage can be accom-
plished without impairing good tilth is rather narrow. Contour tillage
aids materially in conserving soil moisture and soil material. Terracing
is not a desirable practice on these soils nor is strip eropping except on
some of the longer slopes. Fall plowing to provide opportunity for
improvement of tilth is a good practice, provided cover can be estab-
lished to prevent excessive runoff and consequent loss of soil moisture
and soil material.

Pastures are generally fair, but for good yields they require moderate
to heavy applications of lime and phosphorus at relatively long intervals.
Pastures are harmed more by undergrazing than by overgrazing, but too
heavy grazing in the wet spring months may result in damage to seil
tilth and injury to the pasture stand. Mowing will do much to control
weeds and brush. Secattering of droppings will likely maintain potas-
sium supplies, although some potash from commercial fertilizer may
be needed at rather long intervals. Shading by widely spaced walnut
or locust trees may be beneficial to some pastures.

GROUP 8

Group 8 includes the eroded phases of Talbott and Sequoia silty clay
loams and the severely eroded phase of Decatur silty clay loam. They
are heavy-textured, relatively shallow, and moderately fertile, with
rolling relief (5 to 12 percent), and are characterized by oceasional out-
crops of limestone bedrock, except on the Decatur soil, which is some-
what deeper than the other two. As a group they differ from soils of
group 7 chiefly in having stronger slopes.

Rotations that include intertilled crops as little of the time as is
feasible from the standpoint of good farm management are best suited
to these soils. They can be maintained in a productive condition and
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protected from erosion in a rotation that includes a row crop once in
5 to 6 years. Rotations such as those suggested for the soils of group 7
may be used by allowing the hay or pasture crop to remain on the soil
2 or 3 years longer. Alfalfa is well suited to this rotation, provided
plant nutrient supplies are maintained at a fairly high level.

Fertilization of the rotation similar to that suggested for the rotations
of group 7 is well suited to these soils, but potash and nitrogen may be
limiting in more places. Applications of manure before seeding the
legumes are highly beneficial in supplying nitrogen and potash and also
in helping to maintain or improve good physical condition of the soils
by increasing organic matter.

Contour tillage is essential to good management. The soils should
be bare of vegetation as little of the time as feasible, and if tilled in
fall, they need cover crops for winter protection and to supply organic
matter when turned under in spring. Restricting tillage to a narrow
range of favorable moisture conditions will aid in preserving good tilth.
Terracing is not a good practice on these heavy-textured shallow soils,
but on the longer slopes strip cropping may be effective in conserving
soil moisture and soil material.

Good pasture management involves about the same practices as sug-
gested for the soils of group 7. These include moderate to heavy
applications of lime and phosphorus at relatively long intervals, clipping
ungrazed herbage, scattering droppings, and careful control of grazing.
Undergrazing should be avoided as much as overgrazing.

Under good rotations that receive adequate amendments and where
good tillage practices are followed, terraces are generally not needed,
but they may be used effectively on some of the longer slopes to aid in
conserving water and soil material where intertilled crops are grown
frequently in the rotation. Strip cropping may be useful on some soils
for the same purposes. Winter cover crops are an important means of
conserving moisture and soil material where rotations that include row
crops are used.

Pastures on these soils are generally poor except where well managed.
Moderate quantities of lime at relatively short intervals after an initial
heavy application are required, and phosphorus in relatively large quan-
tities also is needed. An application of potash will aid in the estab-
lishment of good pastures, after which scatterings of droppings may
provide sufficient plant nutrients. Initial seeding of pasture and appli-
cations of fertilizer can well be made with a contour seeder, but well-
established properly grazed pastures will probably require no special
practices for conserving soil material and water. Both undergrazing
and overgrazing are detrimental to pastures. Occasional mowing will
help to control weeds and brush.

GROUP 9

Group 9 includes the following soils: In the Fullerton series the fine
sandy loam, and its eroded and undulating phases; the cherty fine sandy
loam and its eroded phase; the cherty silt loam and its eroded phase;
and the silt loam, eroded phase; and in the Clarksville series the fine
sandy loam, eroded phase; cherty fine sandy loam, eroded phase; and
cherty silt loam. These are light to medium-textured soils of low to
medium fertility on rolling uplands. All have slopes of 5 to 12 percent
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except Fullerton fine sandy loam, undulating phase, and small areas
included in several of the other types and phases that have slopes of
less than 5 percent. These soils are easily maintained in good tilth and
can be worked over a rather wide range of moisture conditions, but the
chert on the surface and in the profiles of the cherty types and phases
interferes with tillage operations.

The supply of lime, nitrogen, phosphorus, and potash is likely to be
limiting to good plant growth on most of these soils. They have a
moderate but not serious problem of runoff control, the loss of soil mois-
ture and material generally being less than on the heavier limestone
soils, as those in group 6 on similar slopes. Moderate susceptibility to
erosion, however, together with the rather rapid loss of water through
percolation, especially on the fine sandy loam types, makes moisture
conservation important. Insofar as good farm management will permit,
soil management practices for maintaining or increasing the supply of
lime, phosphorus, potassium, and organic matter and for regulating
runoff are required by the soils of this group.

The choice and rotation of crops should provide a leguminous crop at
moderately short intervals. The soils can be conserved if row crops
are grown not oftener than once in 4 years on most of them. A rotation
of a row crop, small grain, and lespedeza and grass for 1 or 2 years
should be satisfactory. Alfalfa or red clover may be used instead of
lespedeza and grass, but they require heavier fertilization and liming
than lespedeza. Vegetables, corn, and tobacco are among the row
crops suited to the soils. The rotation can be shortened somewhat by
the use of winter-legume green-manure crops to be plowed under before
the intertilled erop.

A moderate application of phosphorus and potash at relatively short
intervals is required for good yields of most crops. The small grain
and lespedeza or small grain and clover crops respond well to moderately
light applications of potash, and there is some residual effect on the
row crop that follows. Probably 100 pounds of potash an acre divided
between the hay and corn crop is adequate, and in places less than that
may be sufficient. The application of the equivalent of 300 pounds of
20-percent superphosphate and 1% to 3 tons of ground limestone just
before the legume in a 4-year rotation will probably supply the require-
ments of most erops in the rotation for those amendments. Tobacco
and vegetable crops respond readily to moderate to heavy applications
of high-analysis complete fertilizers, the quantity that can profitably
be used being determined to a considerable extent by the prices of
those crops.

Green-manure crops, including crimson clover, vetch, and small grains
turned under preceding the tobacco and vegetables, are good sources of
organic matter and nitrogen and also are useful in controlling runoff in
winter. All crops in a rotation respond well to applications of barn-
yard manure, inasmuch as it tends to increase the humus content and
moisture retaining properties of the soils as well as serving as a source
of nitrogen and potassium. Alfalfa may need small applications of
boron in addition to the other common amendments. The quantities
of all amendments needed will vary according to the past management
of the soil. In general, it is believed that moderate to small applica-
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tions of amendments at rather frequent intervals are preferable to large
applications at long intervals on most of the soils in this group.

GROUP 10

Group 10 includes the hilly and eroded hilly phases of Fullerton fine
sandy loam and of Fullerton silt loam; the eroded hilly phase of Decatur
silty clay loam; and Bolton loam and its eroded phase. Insofar as man-
agement requirements are concerned, the essential differences between
these soils and those of group 6 are due chiefly to the stronger slopes of
this group, although the Fullerton soils are generally somewhat low in
fertility as compared with most of the soils in group 6. These are soils
of low to moderate fertility on hilly upland slopes (12 to 25 percent).
Most of them are moderately eroded, although the hilly phases of Fuller-
ton soil and Bolton loam are virtually uneroded. Because of the strong
slopes and present eroded condition nearly all these soils are easily
susceptible to more erosion. The soils are easily maintained in good
tilth except for the Decatur soil, but the hilly slopes make the soils at
least moderately difficult to work.

These soils are poorly to fairly well suited to crops requiring tillage.
Moderately long rotations, including chiefly legumes, legume-grass mix-
tures, and small grains, are best suited. Row crops can be grown once
in 6 years if necessary, but if feasible from the standpoint of good farm
management, intertilled crops may well be omitted. Corn followed by
a small grain seeded to a lespedeza-grass mixture for hay or pasture to
remain 4 to 6 years is a suitable rotation. Alfalfa can be used instead
of lespedeza and grass for the forage crop, but it is more exacting in its
requirements for amendments. Permanent pastures of grass and legume
mixtures will do well under good management. In some sections of
Tennessee, peaches, apples, and strawberries produce well on soils simi-
lar to those of this group.

All the soils in this group are deficient in_lime, phosphorus, nitrogen,
and probably potassium. Moderate quantities of lime and phosphorus
are needed in all rotations, and probably potash where alfalfa is in
the rotation. After these soils have been improved sufficiently to sup-
port good stands of legumes, nitrogen may not be needed where legumes
make up a large part of the rotation, although small to moderate quan-
tities applied to row erops and small grains in the rotations will likely
give increased yields. Barnyard manure is a good source of both nitro-
gen and potassium for all crops and also serves to increase humus and
improve the water retaining properties of the soils. It should be
supplemented, however, with phosphate fertilizer to obtain the proper
balance of plant nutrients. Increased yields and improved quality of
alfalfa can probably be obtained by small applications of boron to
many of the soils.

Good tilth is rather easily maintained in most of these soils, and tillage
can be accomplished over a fairly wide range of moisture conditions
except on the Decatur soil, which has rather exacting tillage require-
ments. Contour tillage is essential to the good management of the
soils in this group, and where feasible strip cropping is a desirable
practice, especially on the longer slopes. Terracing is not practicable
on the strong slopes. The soil should remain bare of vegetation as little



GRAINGER COUNTY, TENNESSEE 175

as possible and winter cover crops are needed on places that would
otherwise remain unprotected.

Although these soils can be used under careful management for grow-
ing tilled crops, they are probably better suited physically to permanent
pastures. Pastures will respond well to moderate applications of lime
at relatively short intervals after an initial heavy application. They
should also receive moderate to large applications of phosphorus. Ap-
plication of potash may aid in obtaining a good stand of pasture plants;
but after establishment of a good sod, scattering of droppings will likely
provide sufficient potassium. A contour seeder is well suited to making
the initial seedings and fertilizer applications, but subsequently the only
special practice for conserving moisture and soil material ordinarily
needed is careful control of grazing during periods of extreme moisture
conditions. At these times overgrazing may impair soil tilth and dam-
age the pasture stand to the extent that areas will be left bare of vege-
tation and subject to sheet and gully erosion. As on soils of other
groups, weeds and brush can be controlled by occasional mowings.

GROUP 11

Group 11 includes Atkins fine sandy loam, Guthrie and Melvin silt
loams, and Tyler very fine sandy loam. These soils are on bottom
lands, terraces, and in depressions. They have nearly level slopes and
poor drainage, both on the surface and internally; are relatively low in
content of lime, plant nutrients, and organic matter; and are generally
strongly acid except for the Melvin soil, which is typically moderately
high in natural fertility and only slightly to medium acid.

These soils are poorly suited to crops requiring tillage and may be
expected to produce only small yields of most crops, even where they
are drained artificially. If they are used for crops, corn and hay are
probably best suited to them. Sorghum and soybeans can also be grown
on the artificially drained areas. Crops will probably respond to fairly
heavy applications of lime, phosphorus, and potash. Nitrogen can be
maintained with leguminous hay crops, as alsike clover, or by commer-
cial fertilizer.

Pastures are generally fair to poor, but they can be greatly improved
if the soils are drained and limed; fertilized heavily with phosphorus
and probably potash on the Atkins, Guthrie, and Tyler soils; and grazed
moderately close. Clipping to eradicate weeds and scattering of drop-
pings are other good practices needed by pastures. Where undrained,
pastures can be expected to be improved by the practices suggested,
but water-tolerant wild grasses, sedges, and other plants would make a
large part of the herbage; whereas if the soils are drained, the more
desirable tame grasses and legumes would be dominant in the pasture
mixture.

GROUP 12

Included in this group are the following soil types, phases and mis-
cellaneous land types: Armuchee silt loam and its steep phase; Armu-
chee silty clay loam, eroded and eroded steep phases; Colbert silty clay
loam, eroded rolling phase; Decatur silty clay loam, severely eroded
hilly phase; Hayter stony loam, hill phase, eroded hill, steep, and eroded
steep phases; Sequoia shaly silty clay loam, severely eroded phase;
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Talbott silty clay loam, eroded hilly and severely eroded hilly phases;
Waynesboro very fine sandy loam, eroded hill phase; Rolling stony
land (Talbott soil material) ; Hilly stony land (Talbott soil material);
and Hilly stony land (Colbert soil material). These soils have hilly
and steep slopes except for the eroded rolling phases of the Colbert and
Montevallo soils, the severely eroded phases of the Sequoia and Talbott
soils, and the Rolling stony land (Talbott soil material). Most of them
are on uplands, but the Hayter soils are on colluvium and the Waynes-
boro on old high terraces.

Practically all these soils are derived from materials at least partly of
limestone origin except the Montevallo soil, which is from acid shale
materials. All the soils are moderately to severely eroded except Armu-
chee silt loam and its steep phase, and the hill and steep phases of
Hayter stony loam. Eroded phases of the stony land types are not
mapped, but in most places they are eroded to some extent, in fact,
some of them may be areas of shallow soil so much eroded that rock
outcrop forms a significant part of the land area. All these soi's are
moderately to strongly acid, but they are for the most part at least
moderately fertile as compared with other soils on hilly and steep slopes.
Under grass cover most of them absorb and retain moisture fairly well.

All the soils in this group are considered poorly suited to crops requir-
ing tillage because of some one or more of such unfavorable features as
strong slope, stoniness, serious erosion and susceptibility to further
erosion, strong acidity, and deficiencies in essential plant nutrients and
moisture. Most of the soils, however, respond well to a good system of
pasture management and can well be used for pasture production.

Most of the native pastures consist largely of broomsedge and other
wild grasses, but the liberal use of lime and phosphorus will permit the
establishment of good pastures of tame grasses and legumes. In some
places potash applications may be necessary also to obtain good sods.
but after the stand is established, scattering of droppings will probably
furnish sufficient of this essential element. Clipping a few times each
season will do much to control weeds and brush and remove excess
herbage.

Careful control of grazing is necessary during periods of adverse
moisture conditions. During periods of heavy rainfall too much grazing
will result in trampling of the pasture plants and puddling of the surface
soil so that water runs off and erodes the soil rather than being absorbed.
Too close grazing in the drier summer months will also result in damage
to the pasture stand, thereby denuding the soil and exposing it to
erosion by subsequent rains.

Initial seedings of pasture and fertilizer applications can well be made
with a contour seeder. Otherwise, on well-managed pastures, practices
for conserving soil material and moisture are not ordinarily needed;
although stabilization of gullies by suitable structures may be essential
to establishing and maintaining good pastures on many of the soils.
Thin shading by widely spaced walnut and black locust trees is bene-
ficial to many of the pastures.

In places the need for land may make necessary the use of some of
the soils for cropland, even though they are not well suited physically
to such use. Where so used. extremely careful management is needed
to avoid serious depletion of the soils. Long rotations consisting largely
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of close-growing hay and small-grain crops are best suited to the soils.
A 7- to 10-year rotation, including 1 year of an intertilled crop followed
by small grain seeded to a legume or legume-grass mixture can be used,
or small grain for a year followed by several years of hay or pasture is
8 good cropping system.

Lime and phosphorus in moderate to large quantities at moderately
long intervals are essential to the production of legumes and the better
types of grasses. If small to moderate quantities of potash are applied
to the row crop and the small grain, sufficient residual effect will be
obtained to supply the requirements of the sod erop on most soils.
Barnyard manure is a good source of both nitrogen and potassium and
also helps to improve the physical properties of the soil by increasing
the humus.

Wherever feasible, all tillage operations should be on the contour.
Terracing is not practicable on these hilly and steep, comparatively
shallow soils, but on the longer slopes a system of strip eropping may
be a useful means of conserving water and soil material. Gullies can
be stabilized by the use of check dams or other structures and by use
of vegetation.

GROUP 13

Group 13 includes Bolton silty clay loam, severely eroded phase;
Bolton loam, steep and eroded steep phases; Clarksville fine sandy loam,
eroded hilly phase; Clarksville cherty fine sandy loam, hilly and eroded
hilly phases; Clarksville cherty silt loam, hilly and eroded hilly phases;
Fullerton cherty fine sandy loam, hilly and eroded hilly phases; Fuller-
ton cherty clay loam, severely eroded phase; Fullerton fine sandy loam,
severely eroded hilly phase; Fullerton cherty silt loam, hilly, and eroded
hilly phases; and Montevallo shaly silt loam, eroded rolling phase. These
are coarse- to medium-textured soils of moderately low to low fertility
on hilly and steep slopes. All are on uplands and are derived from
parent material weathered chiefly from cherty dolomite or dolomitie
limestone, except the Holston, which is derived from old stream allu-
vium on old relatively high terraces. Most of them are moderately to
severely eroded except Bolton loam, steep phase, and the hilly phases
of Clarksville and Fullerton cherty silt and fine sandy loams that are
in forest and are virtually uneroded. All these soils are low in lime,
organic matter, and mineral plant nutrients, although the Bolton are
somewhat more favorable in these respects than the others. Most of
them are somewhat droughty because of the rapid loss of water through
runoff on the strong slopes and the rather open porous nature of the
soils themselves.

Because of their unfavorable physical properties, these soils are not
considered suited to crops requiring tillage, but under a good system of
management they produce satisfactory pastures. The present pastures
on most of these soils consist largely of broomsedge and other native
grasses and weeds, but by liberal applications of lime and phosphorus
good stands of legumes and tame grasses can be obtained. Many areas
are also deficient in potassium, and potash fertilizers also will be
required by the legumes with more exacting nutrient requirements;
although after sods are established, the scattering of droppings may
insure enough of this element.
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Small applications at rather frequent intervals of all amendments on
these soils is preferable to infrequent large applications. Careful con-
trol of grazing during periods of adverse moisture conditions is especially
important. Careful grazing and the use of adequate amendments are
effective in controlling weeds, but occasional mowings may be necessary
to remove undesirable herbage and keep down brush. The lack of
readily available water supplies for stock may limit the usefulness of
many areas for pasture.

Although these soils are poorly suited to growing tilled crops, the
need for cropland may require their use for this purpose in some places.
When so used, management practices for supplying lime, phosphorus,
and potassium; maintaining or increasing nitrogen and humus; and
conserving soil moisture and soil material are needed to maintain
productivity.

SOIL ASSOCIATIONS

Ficure 2.--Aereal extent and geographic distribution of associations of physical
land classes in Grainger County, Tenn.

1. Waynesboro-Holston-Bruno. 6. Armuchee-stony land (Talbott

2. Decatur-Talbott-Sequoia. and Colbert materials).

3. Stony land (Talbott and Colbert 7. Muskingum-Jefferson-Philo.
materials). 8. Muskingum-rough stony land

4. Fullerton-Clarksville-Bolton. (Muskingum material).

5. Sandy Fullerton-sandy Clarks-
ville-Bolton.
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A soil association may be considered a group of soils occurring
together in a characteristic pattern; it may also be considered a land-
scape definable as to the kind, proportion, and distribution of its com-
ponent soils. In either case it may consist of only a few or of many
soils, all of which may be either similar or representatives of differing
types. In all soil associations, however, there is a certain uniformity
of soil pattern.

The uses of soil association maps differ from those of detailed soil
maps. For example, their scale does not allow sufficient information
for the study of individual farms or for the planning of farm operations.
Like other simplified or generalized soil maps they serve especially to
give a picture of the soil resources of a larger area, as a community, a
county, a State, or a valley region. Soil association maps should be
useful in regional studies of agricultural production or of the manage-
ment adjustments that may be necessary in such production.

The eight soil associations designated in figure 2 are as follows:
1, Soils developed on first bottoms and stream terraces; 2, 4, and 5, soils
of the upland developed over limestone, a considerable acreage of which
is suitable for crops requiring tillage; 3 and 6, soils of the upland devel-
oped over limestone, too stony for tillage; and 7 and 8, soils of the upland
and associated colluvium over sandstone.

1. WAYNESBORO-HOLSTON-BRUNO ASSOCIATION

All the areas of the Waynesboro-Holston-Bruno association are adja-
cent to the Holston River. This group consists of soils developed on
first bottoms and associated stream terraces, and the principal series
represented are the Waynesboro, Holston, Bruno, and Sequatchie, with
less extensive areas of Lindside and Huntington, and small included
areas of soils of the upland. In general the relief is smooth, the slope
ranging from nearly level to rolling, occasional narrow strips having
a slope of 12 to 30 percent. The soils are moderately productive, work-
ability is good, and conservability is fair to very good. Second- and
Third-class soils predominate, with limited areas of First- and Fourth-
class soils intermingled. A large part of this association is used for
crops, chiefly corn, small grains, hay, and tobacco. The rest is used
for pasture.

2. DECATUR-TALBOTT-SEQUOIA ASSOCIATION

The Decatur-Talbott-Sequoia association occupies parts of Richland
and Clinch Valleys, which are of limestone. It consists of a relatively
intricate pattern of (1) soils developed over high-grade limestone, chiefly
Decatur, Dewey, and Talbott; (2) soils developed over interbedded
limestone and shale, chiefly Sequoia; (3) soils developed from acid shale,
Montevallo; and (4) soils developed on alluvium and colluvium, chiefly
Emory, Hayter, Leadvale, and Lindside,

Areas of this association have an undulating to strongly rolling sur-
face, with occasional small areas having a slope of more than 12 percent.
A few areas are too stony for tillage. The suitability of the soils for
agriculture ranges widely. First-, Second-, and Third-class soils pre-
dominate, with smaller acreages of Fourth- and Fifth-class soils inter-
mingled. The First-class soils are very productive, easily worked and
conserved, and are suited to relatively intensive use; the Second- and
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Third-class soils in general are lower in productivity and their conserv-
ability is only fair because of the difficulty of controlling runoff. The
workability of the Second~ and Third-class soils varies greatly according
to the slope and degree of erosion.

A large part of this association is cleared and used for corn, small
grains, hay, tobacco, and pasture. Yields are relatively good, and a
large part is well suited to pasture and hay legumes and grasses.

3. STONY LAND (TALBOTT AND COLBERT MATERIALS) ASSOCIATION

The stony land (Talbott and Colbert materials) association lies in
three relatively long narrow strips in limestone wvalleys that cross the
county from northeast to southwest. It consists chiefly of land types
too stony to be tilled, although there are included significant though
limited areas of Talbott, Colbert, and Lindside soils suited to crops
requiring tillage. The surface is chiefly undulating to hilly, with large
parts having a slope of about 12 percent. Much of the group consists
of Fourth-class soils with a limited acreage of the Second- and Third-
class intermingled. In general the association is not well suited to
crops but is well suited to good quality grazing, especially where lime
and phosphorus are applied.

4. FULLERTON-CLARKSVILLE-BOLTON ASSOCIATION

The Fullerton-Clarksville-Bolton association occupies the cherty
ridges in the northwest half of the county. Developed over dolomitic
limestone, the soils are predominantly of the Fullerton and Clarksville
series, with a moderate acreage of Bolton and Greendale soils inter-
mingled. In general the surface is that of a broadly rounded ridge
land, the slope ranging from rolling to hilly and steep, though much of
the landscape has a slope of 12 to 45 percent. The soils have moderate
to low fertility, and a great part of the acreage is moderately cherty.
All of the soils are relatively deep to bedrock. Fourth- and Fifth-class
soils predominate, and the Second- and Third-class occupy approxi-
mately a fifth of the area.

About two-thirds of this association has been cleared and is being
used for general farm crops and unimproved pasture or is idle. The
remaining steep part is in forest. Corn, small grains, certain hay crops,
and tobacco are the chief crops. Inasmuch as the soils are of low fer-
tility and are rolling to steep, they require a high level of management
if they are to be maintained in a productive state. They are suited to
general farming, with moderately long rotations on the soils suited for
tillage and permanent pasture on the Fourth-class soils. These soils
are not so well suited to pasture legumes and grasses as are those of the
first three associations.

5. SANDY FULLERTON-SANDY CLARKSVILLE-BOLTON ASSOCIATION

The sandy Fullerton-sandy Clarksville-Bolton association occupies a
broad belt comprising a large part of the southeastern half of the county.
The soils are developed over dolomitic limestone in which are sandy or
arenaceous layers of dolomitic limestone. In several respects this asso-
ciation is similar to the Fullerton-Clarksville-Bolton association, but
differs chiefly in having a notable content of sand. The surface is that
of a broadly rolling ridge land, the slope ranging from rolling to hilly
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and steep (12 to 45 percent) (pl. 8). The soils are of low to moderate
fertility, and a large part of them is cherty. All are relatively deep to
bedrock. Fourth- and Fifth-class soils predominate, but Second- and
Third-class soils occupy more than a third of the area. About three-
fourths has been cleared and is used for crops or unimproved pasture.
The remainder, chiefly on the steepest areas, is in forest.

Corn, small grains, certain hay crops, and tobacco are the chief crops
grown. Inasmuch as the soils are of low fertility and are rolling to
steep, they require a high level of management if they are to be main-
tained in a productive state. They are suited to general farming, with
a fairly long rotation on the soils suitable for tillage and permanent
pasture on the extensive acreage of Fourth-class soils. These soils are
less well suited to pasture legumes and grasses than are those of the
first three associations.

6. ARMUCHEE-STONY LAND (TALBOTT AND COLBERT MATERIALS)
ASSOCIATION

The Armuchee-stony land (Talbott and Colbert materials) association
occupies three belts that extend across the county from northeast to
southwest. They consist chiefly of stony land types and soils that are
very shallow to bedrock limestone and shale. These belts are steeply
sloping and their surface drainage is to the northwest. Because of
strong slope, stoniness, and shallow depth to bedrock very little of this
association is suitable for tillage. The less steep and less stony areas,
which represent more than 50 percent of the acreage, are well suited to
permanent pasture. A considerable part of the land is cleared and used
for this purpose, and the rest is in cut-over hardwood forest.

7. MUSKINGUM-JEFFERSON-PHILO ASSOCIATION

The Muskingum-Jefferson-Philo association occupies the irregular
valley between Clinch Mountain and Poor Valley Ridge. It consists
of soils on colluvium and alluvium washed from the adjacent areas of
Muskingum soils and includes limited areas of the less steep Muskingum
soils on the lower slopes of the two ridges. The surface ranges from
nearly level on the narrow strips of Philo soils along the creeks to hilly
on the Jefferson and Muskingum. Probably half the acreage is cleared
for general subsistence crops and unimproved pasture. The fertility is
low and the yields are small.

8. MUSKINGUM-ROUGH STONY LAND (MUSKINGUM MATERIAL)
ASSOCIATION

The principal areas of the Muskingum-rough stony land (Muskingum
material) association occupy Poor Valley Ridge, Log Mountain, and a
large part of Clinch Mountain. Much of the northwest slope of Clinch
Mountain is in the Armuchee-stony land (Talbott and Colbert material)
association. That part of the association on Poor Valley Ridge is over
acid shale and fine-grained sandstone; that on Log Mountain is over
interbedded acid shale and fine-grained sandstone, a considerable part
of which is somewhat purple; and that on Clinch Mountain is over
coarser grained sandstone. A large part of this association consists of
soils very shallow to bedrock; and stony land types, consisting of sand-
stone material. The surface is steep and very little acreage is suitable
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either for crops or for pasture because of the very low productivity and
the impracticability of carrying on field operations. Much of the acre-
age is under deciduous cut-over forest, to which it is best suited.

WATER CONTROL ON THE LAND

Water control on the land consists of practices having to do with the
regulation of runoff and with the maintenance of soil-moisture condi-
tions favorable for the growth of a particular crop or group of crops.
These practices include (1) protection from floods, (2) artificial drain-
age, (3) irrigation, and (4) control of runoff.

Little has been done to protect areas from floods, except that Cherokee
Reservoir now makes the bottom lands along the Holston River below
the dam immune from overflow. Considerable damage is done occa-
sionally by overflow of streams throughout the rest of the county. Most
floods occur early in spring, before crops are on the land, and flooding
is not so serious a problem as on areas farther from the source of the
streams.

Artificial drainage of some areas of poorly drained soils has been
accomplished by ditching, but drainage is not a serious problem on most
farms. Little tiling has been done.

Little irrigation is done at present, although it doubtless would in-
crease crop production on many soils in dry seasons. Its use to supple-
ment rainfall might prove economically feasible under some conditions,
especially on gardens and on truck crops and other crops of high value.

Maintaining favorable soil-moisture conditions for plants and con-
trolling runoff are the problems of major importance in the control of
water on the land. Many soils are capable of improvement as regards
increased absorption and retention of moisture and many are of such
nature as to cause more rapid runoff than is desirable.

There may be two direct undesirable results from runoff: (1) Loss of
water that could have been useful to plants, and (2) loss of soil. Loss
of water always results; loss of soil material may or may not accompany
it. Of the two, the loss of soil material is the most apparent because 1t
leaves an eroded condition and its effects are generally cumulative. It
is not a thing to be corrected by itself, however, because the loss of useful
water and loss of soil material are intimately associated in their causes,
in their effects one on the other, and in the practices designed for their
control. The conservation of both is based on the proper control of the
water on the land.

In the area of the Tennessee Valley, of which Grainger County is a
part, a series of dams has been constructed to control and use the water
in the streams for social betterment. These dams make navigation
possible on the waterways, decrease floods by regulating the volume of
flow, and provide a head of water for the production of electric energy.
Their effectiveness is dependent to a large extent on their ability to
regulate the volume of flow of the large streams. Most of the streams
are feeders on the main river system, and any measures that regulate the
flow of water from the land they drain increase the effectiveness of the
entire system of dams. Moreover, the principal means of controlling
floods on these feeder streams is through holding the water on the land
where it falls.
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Water is a natural resource to be exploited, both on the land and in
the streams. It is necessary for the growth of plants, and even in a
region of high rainfall, as in Grainger County, lack of water is com-
monly a limiting factor in the growth of plants during certain periods
of the year. Any measures that result in a more nearly adequate and
even supply of water during the growing season will promote increased
production of the plants on which the people on the land depend for
their livelihood.

The effective use of water by plants is conditioned on other factors
that may limit crop production, and commonly one of the major limiting
factors in this county is the supply of mineral plant nutrients. If the
water that falls on the land is to be used most effectively by plants, it
must remain in the soil in quantities sufficient for their needs, an ade-
quate supply of plant nutrients must be available, the physical condition
of the soil must be suitable for the root systems, and insects, diseases,
and pests must be controlled.

Runoff is retarded by vegetation in proportion to the density of the
cover and the tendency of the vegetation to induce a soil condition that
favors the absorption and retention of water. In addition, the vegeta-
tive cover, its root system, and its debris decreases the loss of soil
material in the runoff that does occur, by reducing the rate of runoff
and by binding the soil particles. Forests are very effective in this
respect; sod-forming plants, as hay and pasture grasses and legumes,
also are effective; small grains and other close-growing crops are some-
what less effective; and intertilled crops are generally least effective.

Several soil characteristics have a direct bearing on the problem of
runoff control. Of these, slope is of outstanding importance. Other
characteristics being similar, steep-sloping soils are the most susceptible
to damage by runoff and have the most restricted suitability for agri-
cultural use, whereas those that have a smooth or nearly level surface
are the least susceptible to such damage and in general have the greatest
range in suitability for agricultural use. Other soil characteristics
having an important bearing-on the problem of runoff control are con-
sistence, texture, and depth to bedrock. In general, land use and crop
rotations should be adjusted as to protect the soils against runoff hazards.

To be most effective, the vegetative cover on crop and pasture land
should be vigorous in growth. Useful management practices to this end
are suitable applications of lime, manure, and fertilizers and the use of
legumes in the rotation. Agricultural lime supplies the plant nutrient
calcium and adjusts the acidity of the soils. Manure supplies nitrogen,
potash, and organic matter and aids in maintaining a good physical
condition of the soil. Mineral fertilizers supply nitrogen, phosphorus,
and potash and may be used to supply minor nutrient elements.
Legumes, if properly inoculated, extract nitrogen from the air, and their
root systems add organic matter and aid in maintaining good soil con-
ditions.

These practices promote vigorous growth of crops in the rotation, -
which is desirable not only from the standpoint of control of runoff but
also of effective use of soil water for crop production.

The soil should be so tilled as to be left in a condition that will retard
runoff and favor absorption of water, and at such times and in such
manner as to leave it bare of vegetation as little of the time as possible,
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Contour tillage is desirable on many slopes to retard the rate of runoff.
Contour strip cropping may be desirable on the steeper slopes, and it is
generally most feasible and most desirable on long slopes.

Engineering methods of water control, as terracing, are commonly
expensive. Terracing leaves many soils in such condition that they
can be restored to high productivity only after considerable effort.
Terraces also require maintenance. Such practices have a place in
water control under certain conditions, but they are generally to be
resorted to only where runoff cannot be controlled by other methods,
which consist essentially of good soil management for good production.

As in all other forms of land management, the best method for the
control of water depends not on the soil alone but on the particular
conditions that exist within the farm unit. Each farmer should choose
that particular combination of practices that fulfills the requirements
of his farm unit and provides the maximum of water control that is
feasible. Moreover, he should choose practices that provide not only
the maximum water control but also the proper medium for the growth
of plants and the plant nutrients necessary for efficient use of the water
thus conserved. Effective control of water is obtained on many farms
and can be obtained on many more by the use of soil management prac-
tices that would ordinarily be considered sound from the standpoint of
efficient production.

The control of water is thus not an isolated problem. It involves all
the practices of good soil management that would ordinarily be em-
ployed and is a part of successful crop production. It can be accom-
plished largely through good farming practices, including the proper
choice and rotation of crops, proper fertilization and tillage, the control
of insects, pests, and diseases, and, in some places, application of engi-
neering methods.

FORESTS 1°

The first settlers found Grainger County an unbroken forest, a com-
mon hunting and fighting ground of the Indians and abounding in elk,
buffalo, bear, deer, turkeys, and other game and many kinds of fur
and other small animals. There were no sawmills in the early nine-
teenth century and most of the building material was hewn logs and
puncheon floors. Logrolling and house raising were community festivi-
ties. A log schoolhouse might have a huge fireplace across almost one
entire side of the building, backless benches of rude hewn poplar slabs
through which holes had been bored for the legs, and no desks. At a
later period logs were rafted down the rivers to Knoxville and other
places where lumber manufacturing facilities had been established.

An income of $23,772 was received by the 133 farms reporting forest
products sold in 1939. Based on the number of farms reporting wood-
land in 1939, the average size of farm woodland is 28 acres. Approxi-
mately 46 percent of the land area of the county is in forest (11), of
which 56 percent is farm woodland, 38 percent private nonfarm forest,
and 6 percent public forest adjoining the Clinch River. A great part
of the soils suitable for crops has been cleared. In fact, there is evidence

10 Prepared by G. B. Shivery, extension forester, University of Tennessee.
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of land being recleared a second time after abandonment following the
initial clearing.

Of the timber producing areas 36 percent is upland hardwoods
(10), 7 percent oak-chestnut, 53 percent yellow pine-hardwoods, and
4 percent cedar hardwoods. As a further indication of the size and
stage of development of the timber resources of the county, 17 percent
of the total area in forest is classified as saw timber, 76 percent as cord-
wood, and 7 percent as below cordwood.

Although Clinch Mountain proper and Poor Valley Ridge are defi-
nitely in yellow pine-hardwoods, there is no exact correlation between
soil association and broad forest type. This forest type likewise extends
roughly east and west of Highway 32 to the Holston River. It also
oceupies the northeastern segment of the sandy Fullerton, sandy Clarks-
ville, and Bolton soils as well as the Skinfoot Ridge cut off by the
Cherokee Reservoir. Otherwise the prevailing forest type is upland
hardwood so that these two types merge one into the other. Oak-
chestnut occurs on Hinds Ridge and on Log Mountain, interspersed in
general with upland hardwoods, which in turn are associated with yellow
pine-hardwoods. Cedar-hardwoods are found on Talbott and Colbert
stony land.

Fullerton soil types—cherty silt loam, steep phase; cherty silt loam,
eroded steep phase; and cherty silty clay loam, severely eroded steep
phase—on Hinds and Copper Ridges of the Fullerton-Clarksville-Bol-
ton association are either now in forest or to a very large extent
abandoned to forest following the original clearing. A similar condi-
tion holds for Fullerton cherty fine sandy loam, hilly phase, and Fuller-
ton cherty clay loam, severely eroded hilly phase, south of Richland
Knobs. Species characteristic of upland hardwoods—black, southern
red, scarlet, post, and northern red oaks, pignut and white hickories,
yellow-poplar, black tupelo, basswood, and dogwood—predominate,
along with varying percentages of shortleaf and Virginia pines. The
eroded condition of Clarksville cherty silt loam, eroded hilly phase, on
Hinds and Copper Ridges resulted from lack of proper management
following the original clearing of the oak, hickory, poplar, sourwood,
and occasional pines of the upland hardwoods. Clarksville cherty silt
loam, steep phase, practically all of which is in forest, illustrates the
proper land use in contrast with Clarksville cherty silt loam, eroded
steep phase, cleared and row-cropped. The deciduous forest is likewise
present on Clarksville cherty fine sandy loam, hilly phase, and absent
on the eroded hilly phase, all of which has been cleared and much of it
again abandoned to forest and unimproved pasture.

Clarksville cherty clay loam, severely eroded hilly phase, largely in
the Skinfoot Ridge, occasionally contains gullies 2 to 4 feet deep. The
Bolton soils where undamaged by erosion support a growth of better
quality timber, as well as a more valuable composition than exists on
types of Clarksville classified as Fifth-class soils. Rough stony land
(Talbott soil material) is wooded for the most part, dominantly with
deciduous types, including yellow locust, redcedar, and yellow-poplar.
Such land types as Hilly stony land (Colbert soil material) and Lime-
stone outcrop, of low yield even in forest, support primarily a growth of
redcedar as the best species.

The steep and very steep phases of Armuchee silt loam are forested
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and classified as upland hardwoods, while the shaly silty clay loam,
severely eroded steep phase, represents areas of these soils that have
been cleared and are mostly abandoned to forest and unimproved pasture.
The primary use classification of the Muskingum soils and of Rough
stony land (Muskingum material) is forest, since the soils are adapted
neither to crops nor to pasture. All phases and land types of Musk-
ingum, including Rough stony land (Muskingum soil material), Sand-
stone outcrop, and Heetor stony fine sandy loam on Clinch Mountain
and Poor Valley Ridge, should be managed as forest. Likewise the
Lehew soils, mostly on Log and Lone Mountains, should be managed
as forest as well as most of the Montevalle soils.

The number of sawmills operating in 1909 was 23 (5, 9), in 1912, 12,
and in 1942, 32, of which 2 were idle that year. In 1939 the production
of lumber amounted to 2,900 M 11 board feet of pine and 3,235 M board
feet of hardwood, while in 1942 production was 2,600 M and 2,733 M,
respectively. The production of pine pulpwood in 1941 was 1,400 cords;
hardwood pulpwood, 900 cords; and chestnut extract wood used for
pulp, 5,200 cords.

In 1940 saw timber volume at the beginning of the year was 5,085,000
M board feet, drain for the year 214,000 M board feet, and growth
55,000 M board feet, ending the year with an inventory of 4,925,000
M board feet. Cordwood volume was 12,820,000 cords; drain, 574,000
cords; and growth, 987,000 cords; with a final figure of 13,233,000 cords
of small-sized material. Even though cordwood shows an increase it
should be remembered that more than half the trees will be crooked,
defective, or otherwise unsuited for potential saw timber, but instead
should be used as pulpwood, chemical wood, fuelwood, posts, and
similar purposes.

The area under organized fire protection in the county is 79,360 acres,
radiating from the forest-fire tower on Clinch Mountain north of Avon-
dale Springs. The 5-year record, 1939-43, shows a total of 71 fires,
19 caused by brush burning and 15 incendiary, the 2 principal causes.
The total area burned over was 4,731 acres, or an average of 66 acres
per fire. Fire control is necessary to satisfactory forest production and
to maintenance of maximum soil porosity and erosion control. Control
of grazing is necessary for similar reasons. The timber-producing
capacity is gradually destroyed by repeated browsing and final curtail-
ment of tree reproduction so that natural regeneration of the stand is
prevented. Compaction of the soil, disturbance of humus, and result-
ing interference with soil porosity lessen water absorption.

The progressive deterioration of the forest resource must be halted.
A much greater value must be placed on the potential crop of saw-timber
trees. The cut-over woodland and forest contain much cull timber,
which hinders the development of these potential crop trees. Farm
woodlands can be materially improved by using such inferior trees for
fuel and other minor farm needs. They should be cut for pulpwood
or chemical wood, reserving the vigorous individuals with developed
crowns to grow into more valuable products. Such improvement re-
solves itself into systematic cutting and use of crooked trees, short
bushy-topped ones, unsound culls, and slow-growers, reserving the

1 Data from Department of Forestry Relations, Tennessee Valley Authority.
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straight, tall, well-crowned individuals, free from defect, for growth
into final crop timber.

Second-growth stands on eroded and once cleared and cultivated land
are composed largely of shortleaf pine; in the mixture is Virginia pine,
a more prolific producer of seed and one utilizing drier and less favor-
able sites. Shortleaf pine seeded by natural means displays a remark-
able ability to establish itself on situations where the mineral soil is
exposed, provided seed trees are present and so spaced that proper seed
dissemination can be effected by the wind at the time the cones open
early in fall. Stands to increase the rate of growth of this kind ean
be improved by judicious thinning when the trees are small and the
risk from southern pine beetle damage is decreased. Erosion in such
thickets is checked, and the process of litter and humus accumulation
begins to rebuild the soil.

Occasions arise when it is necessary to resort to forest-tree planting,
particularly on the Fourth- and Fifth-class soils that are severely
eroded. Every particular situation presents a specific problem to be
solved. The technique of tree planting to insure success includes cer-
tain essential advance preparation, which is agreed on with the land-
owner at the time a preliminary examination of the area is made. This
preparation includes breaking and mulching galled areas, building simple
low-brush check dams in gullies, and plowing contour furrows. During
the period 1936-41 a total of 101 projects involving 536 acres was re-
claimed with seedling stock of black locust and shortleaf pine.

It is of first importance as a part of the preliminary examination of
any area that pioneer species be selected that suit the characteristics
of the particular soil, including degree of erosion, exposure, and other
local features. Although farmers many times specify locust, because
of their farm needs for fence posts, pine, usually shortleaf, is better
adapted to the severe growing conditions encountered on lands desig-
nated for use.as forest. Black locust does well’ in gullies in the moist
well-aerated soil material accumulated behind simply constructed check
dams; it follows therefore that a large proportion of areas need black
locust for the silting basins in the gully bottoms and shortleaf pine for
the eroded strips and between the gullies. Heavy dependence, there-
fore, must be placed on shortleaf pine on most of the eroded lands except
where intensive land preparation and fertilization with phosphate war-
rant the use of black locust.

Shortleaf pine should be the principal species, with black locust an
alternate under certain favorable conditions of preparation and ex-
posure, for use on Bolton silty clay loam, severely eroded steep phase,
and the eroded phases of Fullerton and Clarksville soils. Rough gullied
land (limestone residuum) is primarily a land-reclamation problem in
connection with which black locust is a valuable ally along with pines
and other selected species present on similar adjoining areas. Still
more dependence must be placed on pine on the eroded members of the
Armuchee series. On Rough gullied land (shale and sandstone resi-
duum), shortleaf pine should be used wherever conditions permit.
Where the site is particularly difficult for establishing a forest cover,
Virginia pine should be used. It should be emphasized in every in-
stance that conditions of site should be the deciding factor in the selec-
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tion of species, because production of trees not adapted to a situation
will be unsuccessful.

Forest has important indirect benefits aside from the production of
wood products, especially on areas of land subject to erosion. A pro-
tective layer of forest litter absorbs the impaet of the falling drops
of water, preserving the tiny pores and channels between the soil
particles as the water makes its way downward. Fungi, bacteria,
and tiny animals that consume the litter and each other result
in a dark-brown colloidal substance called humus, which when carried
downward into the mineral soil by percolating water improves both
physical structure and fertility. This litter and humus has in addition
great ability to absorb water directly. Porosity is further achieved
by the channels left after the decay of dead roots. Highly beneficial
also is the soil-binding function of the surface roots, the densest network
of which is found in the lower parts of well-developed litter layers.
Where the forest cover is properly maintained, second-growth forested
ioil does not lose its porosity unless overgrazed or the litter is destroyed

y fire.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the parent material deposited or accumulated by geologic
agencies. The characteristics of the soil at any given point depend
on (1) the physical and mineralogical composition of the parent ma-
terial; (2) the climate under which the soil material has accumulated
and has existed since accumulation; (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 development have acted on the material. The
climate, and its influence on the soil and plants, depends not only on
temperature, rainfall, and humidity but also on the physical character-
istics of the soil or soil material and on the relief, which in turn strongly
m'ﬂléences drainage, aeration, runoff, erosion, and exposure to sun and
wind.

The climate of the county is of the humid, warm, continental type,
with a mean annual precipitation of 44.54 inches, a mean summer
temperature of 74.3° F., and a mean annual temperature of 57°. Hav-
ing developed in such a climate, the mature soils are highly leached,
are Jow in organic matter, and have well-developed podzolic features.
The climate, however, is practically uniform over the entire county;
and, owing to this uniformity, differences in soils within the county
cannot be explained on the basis of broad differences in climate.

The forces of climate alone cannot bring about the development of
soils. Operating alone they can only produce the parent material from
which the soils themselves are developed. Without living organisms
all soils would remain undeveloped and all would be azonal; they would
he merely residual or transported products of rock weathering, and the
action of living organisms therefore is necessary for development to
take place. Of the living organisms influencing soil development, plants
and micro-organisms are the ones of primary importance. The general
tvpe of vegetation is, to a large extent, controlled by climate; and in
this way, climate exerts a powerful indirect effect. A well-developed
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soil is the result of the concomitant attack of both climate and vegeta-
tion upon the parent material. Where the variation in vegetation has
been significant, the morphology of the soil would be expected to vary
accordingly. In Grainger County, however, the same general type of
vegetation occurred on all the well-developed, well-drained soils. Al-
though there were quite likely differences in the density of the stands
and the relative proportions of each species, chiefly hardwoods prevailed
over the entire area. Because no great differences in vegetation existed
on the well-developed, well-drained soils, differences.in the soils ordinar-
ily cannot be attributed to differences in vegetation.

By direct and indirect effects, climate tends to produce similar soils
from different kinds of parent material; and if it were not for the
inhibiting factors of parent material itself, of relief, drainage, and, in
some places, of vegetation, the same kind of soil would prevail over the
entire area. Although such a uniform soil obviously does not exist,
some general descriptive statements apply to all well-developed, well-
drained soils of the region. Under forest vegetation, they all have a
dark A, horizon, and most of them have an A, horizon that is lighter
in color than either the A, or the B; the B horizon is generally uniformly
colored yellow or red, and is finer textured than the A; or A, horizons;
and the C horizon is generally fine textured and variegated with red,
brown, yellow, gray, and olive.

According to some recent analyses of a number of soils of Jefferson
County, which bounds Grainger County on the southeast, the silica
content decreases and the alumina and iron oxide contents increase
with depth. The content of organic matter is moderate in the A,
horizon, less in the A, horizon, and very low in the B and C horizons.
All the soils are low in bases, particularly caleium and magnesium;
they are also low in phosphorus. Several soils of the limestone valley
section of Jefferson County and presumably also of Grainger County,
are high in manganese, particularly in the A, and A, horizons.. The
manganese content is highest in the surface layer and decreases with
depth. In general, the ignition loss is relatively low indicating that
the bound water content is not high. These soils are medium, strongly,
or very strongly acid in reaction. In general, the quantity of silt de-
creases with depth, whereas that of clay increases from the A, horizon
through the C; and the colloid content is low in the A horizon, much
higher in the B, and highest in the C. All the soils with the above
characteristics are considered zonal soils.

Grainger County lies in the northern part of the zone of Red and
Yellow Podzolic soils, near the southern boundary of the Gray-Brown
Podzolic soils (72). The well-developed, well-drained soils of this
county are generally considered as members of either the Red Podzolic
group or the Yellow Podzolic group, but some of them are morphologic-
ally similar to some of the soils mapped in the southern part of the zone
of Gray-Brown Podzolic soils, but the red and yellow colors are gen-
erally somewhat more prominent and the brown color less prominent.

Throughout the entire county, a striking and consistent correlation
exists between the soil and the kind of underlying parent rock material.
The present relief has also been greatly influenced by the kind of con-
solidated rocks, which differ in rate of weathering and content of
insoluble minerals, especially silica. Thus not only the soils, but also

6443864814
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the type of relief is closely associated with the type of consolidated rock.
To illustrate, the extensive areas underlain by fairly high-grade lime-
stone or dolomite are generally undulating to gently rolling; extensive
areas underlain by highly siliceous limestone and dolomite are generally
strongly rolling or hilly; and extensive areas underlain by shale and
sandstone are generally hilly or steep. Therefore, by exerting both
direct and indirect effects, the character of the consolidated rocks that
give rise to the parent material of these soils is the main factor in
bringing about the development of different types of soils in the county.

The general character of the rocks underlying the soils of different
series is shown in table 6, and by referring to the column headed
“dominant relief”, the general character of the relief of areas underlain
by the various rocks can be deduced. The following tabulation gives
the general correlation of the soil series of the uplands with the geologic
formations according to the classification of the rocks contained in the
Morristown folio (13).

Soil series: Geologic formations !
Muskingum..........coviiiiiini Grainger shale and Clinch sandstone.
Armuchee.......oovvviiiiniiinninnnens Sevier shale.

Stony land types®.....covviviiiiininnn.
olbert........ciiiiiiiie i Chickamauga limestone.
Talbott....ooveeeniiiiiiiiiniennnnnn,
Clarksville..........cooveivieiininn., ]
Fullerton..........ooviiviiinnannanns, JKnox dolomite.
Bolton...oovveiiiieiniiiiiie i
Bequaince 12111 Nolichueky shale.
%tony land types®................l
ecatur..........iiiiiiiiienniiia . :
Dewey...oooiiviiiiiiiiiiiiiiiiiiaa. Maryville limestone.
Talbott.....covviieeeeiiiiiinannnennn.
Montevallo...........ccovivviiiinaen, Rogersville shale.
Decatur.......ooovvviiiienininnen, ) .
DEWeY .ot tiiitiririeaenntiantaneenanes J»Rutledge limestone.
Sequoif....coviiiii it
LeheW. . ovveeiiiiiiiiiiiiiii i Rome formation.

1 Formations are in descending order according to age, the youngest first.

? Miscellaneous land types are characterized by limestone outerops.

In the humid region, soils occurring in broad depressions or level
or nearly level areas are generally poorly or imperfectly drained. In
many areas, including a part of this county, however, where the under-
lying rocks are limestone or dolomite, the subterranean drainage is good
and the usual relation of drainage condition to relief is not manifest.
This good subterranean drainage is probably due to the marked dip
that the rock strata have and the numerous subterranean caverns and
crevices. Where underlain by limestone that has a marked dip, the
internal drainage is apparently just as good on nearly level areas as on
hilly areas. This excellent subterranean drainage on all slopes reduces
the influence of relief on the formation of soils and allows the con-
solidated rocks to dominate the other factors in determining the local
soil differences. In other words, the different responses of the different
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rocks to the forces of climate and vegetation are responsible for the
main local differences in well-developed and well-drained soils in the
county.

In Grainger County, limestone and dolomite give rise to parent ma-
terial that in turn gives rise to the soils of the Colbert, Talbott, Decatur,
Dewey, Fullerton, Clarksville, and Bolton series. In going from
Decatur to Dewey to Fullerton to Clarksville, the color of the surface
soil changes from a dark reddish brown to a light gray and the subsoil
from a dark red to yellow. Generally speaking, the quantity of chert
in the solum varies in the same sequence—the Decatur having least
and the Clarksville most, and, in g general way, the dominant relief of
these soils varies in the same sequence—the Decatur having the mildest
and the Clarksville the strongest. However, the range in relief for
each series overlaps considerably the relief range of adjoining series in
this association. The Talbott and Colbert soils also belong in this
chain; they differ from the Decatur soils, however, in a different direc-
tion. In going from Decatur to Talbott to Colbert the solum is much
shallower, and the subsoil is more plastic and sticky. The Bolton soils
are similar to the Dewey in color, but their B horizons are more friable
and their texture not so fine. Their relief is similar to these of the
Fullerton and Clarksville series.

As the surface geology of this region consists of very old formations
that were faulted and folded a long time ago, it is fairly safe to assume
that the present relief is a product of natural geologic weathering and
erosion. Supporting this assumption is the fact that mountaintops are
capped with the most resistant rocks and the valley floors are under-
lain by the least resistant rocks (2). In general, the mountains are
capped with sandstone, conglomerate, and quartzite, and the valley
floors are underlain by limestone or dolomite. Shale gives rise to ridges
or plains intermediate in altitude between the mountaintops and the
valley floors.

As an example, the valley through which U. S. Highway No. 11W
travels is underlain by limestone. Just north of this valley is the Poor
Valley Ridge, which rises about 500 feet above the valley and is under-
lain by shale thinly interbedded with sandstone. North of this ridge is
Clinch Mountain, which rises about 900 feet above the ridge and is
underlain by sandstone. Just north of this mountain is a valley under-
lain by limestone, which is about 1,200 feet below the mountain. Just
north of this valley is a ridge that rises about 400 feet above the valley
and is underlain by cherty dolomite. Although this relation is not
everywhere present, it is evident in so many places in the Great Valley
of East Tennessee that it may be considered normal.

On the assumption that this whole section was a peneplain before the
present relief was formed, then it follows that the limestone underlying
the Colbert and Talbott soils was the most soluble and most easily
weathered of all the limestone and dolomite in Grainger County. Be-
cause the covering at present is less over the rock underlying these soils
than it is over the rocks underlying the Decatur, Dewey, Fullerton,
Clarksville, and Bolton, it is reasonable to assume that the limestone
underlying the Colbert and Talbott had the lowest concentrations of
insoluble material, especially silica. Although the rock floor is uneven
and rough, the average depth to bedrock probably increases going from
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Colbert, to Talbott, to Decatur, to Dewey, to Fullerton, to Clarksville,
to Bolton. This indicates that the content of insoluble impurities of the
underlying limestone and dolomite increased in the same sequence.
The insoluble impurities are mainly silica, alumina, and ferric oxide,
but the one that appears to be chiefly responsible for the above relation
is silica, in the form of chert and sand.

Although some surface erosion has taken place and differences in the
state of such erosion may be partly responsible for differences in depth
to bedrock, the difference in average depth to bedrock cannot be ex-
plained entirely on that basis, except for soils underlain by shale or
sandstone. In the association of the Colbert, Talbott, Decatur, Dewey,
Fullerton, Clarksville, and Bolton series, the depth to bedrock is more
or less in direct opposition to what would be expected if differential
patural erosion were responsible; that is, when the predominating slopes
of the respective series are taken into consideration. Considering the
high rainfall, the streams in the limestone sections are relatively scarce
and many of them sink into underground channels. Sinks everywhere
dot the landscape and much drainage water escapes through them.

This condition indicates that the present relief is mainly due to dif-
ferential dissolution and leaching of the underlying rocks; and, if this
is true, the present covering over the rocks is the insoluble residue left
after hundreds of feet of limestone and dolomite have been dissolved and
leached out. The deepest coverings would, therefore, be expected where
the limestone and dolomite had the highest concentrations of insoluble
impurities, especially of chert and sand. As the covering became
thicker and thicker, it served as an increasingly effective sponge in
reducing the quantity of water leaching through the underlying rocks,
hence the increase in altitude with increase in content of insoluble im-
purities. The Colbert and Talbott soils, therefore, are the shallowest
to bedrock and, at the same time, normally occupy the lowest positions
in the valley, and Clarksville, Bolton, and Fullerton are the deepest to
bedrock and occupy the highest positions, with the Decatur and Dewey
soils between these two extremes. A fact of importance, however, is
that the rocks underlying the Colbert and Talbott soils contain some
clayey material and such rocks have been observed generally to leave
heavy slowly permeable residual material. The natural erosion of such
material, therefore, may be generally greater, and this accounts in part
for the shallow depth of soil material over such rocks.

As already pointed out, the Talbott soils are underlain by limestone
containing some clay, but they are low in siliceous material. A de-
seription of a typical profile is as follows:

A,. 0 to 114 inches, grayish-brown friable mellow silt loam, slightly
stained with organic matter.

As. 1% to 7 inches, light grayish-brown to pale yellowish-brown
silt loam to silty clay loam. The color is not uniform
but consists of a mingling of gray, light brown, and pale
yellow. The material readily falls apart into soft crumbs
of various size and shape. The dark-colored aggregates
are firmer than the light-colored ones. Roots are nu-
merous.

B.. 7 to 20 inches, yellowish-red to light brownish-red tight tough
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plastic and sticky silty clay, containing some minglings
of olive, ocherous yellow, and red. The material is dif-
ficult to disrupt and breaks into firm, angular or blocky
aggregates that range from % to 1% inches in diameter.
The predominant size of the aggregates increases some-
what in going from the upper to the lower part of this
layer. Most of these are red or brownish-red on the out-
side and yellow or olive on the inside and they have shiny
glossy surfaces. Fine roots are relatively scarce, and
they generally occur between the aggregates, indicating
that they do not readily penetrate them; but large roots
are fairly numerous.

C,. 20 to 24 inches, heavy silty clay similar to the layer above
but more highly splotched and mottled with olive, yellow,
red, and brown. It is also not quite so tough. Although
broken with difficulty, the disrupted pieces break readily
into angular aggregates with glossy surfaces.

C. 24 inches to bedrock, very plastic clay or silty clay, highly
mottled and splotched with red, reddish brown, rust
brown, yellow, gray, and olive. It contains a few small
fragments of chert and limestone that continue down to
bedrock, which is at a depth of 3 to 5 feet.

As the rock floor is uneven and jagged, the depth to bedrock is variable,
but it is generally only a few feet. Rock outcrops are a common occur-
rence on nearly all areas of Talbott soils, and most stony land in the
valley has Talbottlike soils between the outcrops where the depth to
bedrock is deep enough to allow a soil to develop. As a result of this
variable depth to bedrock, the layers between the A, horizon and bedrock
differ greatly in depth and in many places are almost entirely absent.

Partly beeause of the heavy nature of the subsoil of the Talbott soils,
they are highly susceptible to erosion even on mild slopes, and, after
being cleared of the forest cover, much of the soil has been so eroded
that in many areas the present profile is truncated and practically devoid
of an A horizon.

As has been pointed out, the Talbott soils are.underlain by limestone
that is low in insoluble impurities, especially silica, and consequently the
residual material from dissolution and leaching is relatively little.
Apparently the quality of the residuum is responsible for the develop-
ment of the Talbott soils.

Most of the Talbott soils are gently rolling, but some are hilly. It is
not improbable that some of these on the steeper slopes are from rocks
that on milder slopes would give rise to Dewey soils, but which have
not developed because of rapid natural erosion.

As has been pointed out previously, the Decatur soils come from
high-grade limestone that is a little higher in insoluble impurities,
especially silica, than that underlying the Talbott. Most of them are
developed on undulating and gently rolling upland areas. Rock out-
crops are rare. They have the darkest A horizon of any well-developed
soil in the valley, which indicates a higher content of organic matter.
Because these are among the most fertile of all the well-developed soils
in the valley, it is assumed that they supported the most luxuriant vege-
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tation, and the natural result of this would be an A horizon dark in
color. It is likely that the forest undergrowth was heavy and that this
was instrumental in developing the granular structure of the A horizon.
This luxuriant growth would also tend to inhibit erosion of the surface
and develop a friable consistence of both the surface and subsoil.

The Decatur are among the darkest red soils in the valley, and they
also have deep solums. They probably have the best combination of
soil characteristics for plant growth of the soils of the uplands. A
description of a typical uneroded profile of Decatur is as follows:

A,. 0 to 2 inches, dark-brown smooth mellow and friable silt loam,

A,
B,.

which falls readily into soft granules, and contains many
small roots, some insects, and a little leafmold.

2 to 12 inches, dark reddish-brown soft smooth friable silt loam,

which crumbles readily into soft granules, easily crushed.

12 to 30 inches, brownish-red moderately friable silty clay

loam, which crumbles fairly easily into soft angular par-
ticles, easily crushed to a smooth uniform slightly plastic
mass, a little lighter colored than the uncrushed aggre-
gates. Some of the aggregates are dark brown. Numer-
ous tiny black concretions and a few small chert fragments
are generally present. On exposed cuts, this layer is dark
red.

Bs. 30 to 50 inches, a maroon-red silty clay, which is moderately

firm and tight in place, but displaced pieces break readily
into subangular aggregates 14 to 1% inch in diameter.
Many of these are coated with material containing
numerous tiny black concretions and in some places small
chert fragments. With moderate pressure the aggregates
break down to a lighter colored fairly smooth moderately
plastic and moderately sticky mass. The aggregates have
a shiny surface. A few faint yellow splotches appear in
the lower part.

. 50 to 80 inches, a layer that is similar to the B, but does not

have so many black coatings on the aggregates, contains
fewer concretions, and is a little tighter, firmer, and a
more brilliant maroon red. A few yellow splotches and
shale fragments appear here and there.

C. 80 to 100 inches, a red (considerably lighter than above) heavy

plastic sticky tight clay, containing a few yellow and
olive mottlings and a few small shale fragments.

The Dewey soils are developed from limestone, apparently higher in
insoluble impurities, particularly silica, than the rocks underlying the
Decatur soils. Following is a profile description of Dewey silt loam:

A,. 0 to 1% inches, dark-brown soft mellow silt loam that falls

readily into soft granules. It is high in organic matter.

A.. 134 to 12 inches, light-brown friable mellow soft silt loam,

with a good distribution of roots.

B,. 12 to 18 inches, light reddish-brown friable heavy silty clay

loam, which breaks into small soft granules that are
easily crushed to a smooth mass. The material is moder-
ately sticky when wet.
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B,. 18 to 40 inches, brownish-red to bright-red fairly firm but fri-
able silty clay, which breaks into irregular-sized sub-
angular aggregates that are fairly easily crushed to a
smooth light-red mass. The aggregates are generally
glossy on the surface. The material is only slightly
plastic when wet and contains numerous small black
round concretions.

B,. 40 to 60 inches, light-red fairly stiff and tight silty clay con-
taining an occasional splotch of yellow. It is rather
difficult to disrupt but displaced material breaks readily
into angular and subangular aggregates of various sizes,
which, with moderate pressure, can be crushed to a
smooth yellowish-red moderately plastic and sticky mass.

C. 60 to 72 inches, heavy stiff plastic sticky clay. It is chiefly
red but is highly mottled with yellow, olive, and gray.
When displaced it breaks into more or less angular
aggregates.

The predominating relief of the Dewey soils is rolling, but extensive
areas occur on undulating relief. As this soil is productive of crops,
it probably supported a luxuriant vegetation before it was cleared, and
this at least partly accounts for the brown color of the A horizon. The
forest undergrowth was probably heavy.

The Fullerton soils are derived from dolomitic limestone and dolomite
relatively high in impurities, particularly silica. The silica occurs in
two forms—as chert, and as fine-grained sand in the dolomite. The
relief on which most of the Fullerton soils are found is typically rolling,
hilly, or steep. These soils, particularly the cherty silt loam, are not
so susceptible to erosion as the Dewey, Decatur, and Talbott soils on
corresponding slopes. A profile description of typical Fullerton silt
loam is as follows:

A,. 0 to 2 inches, dark-gray silt loam stained dark by organic
matter. Roots are numerous and chert fragments are
moderately plentiful.

A,. 2 to 9 inches, brownish-gray soft mellow and friable silt loam
containing a few chert fragments.

A,. 9 to 14 inches, pale-yellow heavy silt loam, which is very friable
and contains a few chert fragments.

B,. 14 to 40 inches, yellowish-red or red silty clay loam with a few
minglings of yellow. It is firm in place, but displaced
pieces are friable and break easily into irregular-sized
and-shaped aggregates that with moderate pressure crush
to a slightly gritty mass. When wet, it 1s moderately
sticky and plastic. This layer generally contains numer-
ous chert fragments, some of which are large.

C,. 40 to 70 inches, tight plastic and sticky clay, which is reddish
yellow mottled with some ocher yellow, olive, gray, and
red. The material has a more angular structure than
that in the layer above.

C. 70 to 84 inches, a tight tough plastic and sticky clay, which is
reddish yellow highly mottled with yellow, gray, olive, and
red that continues to a depth of more than 84 nches.
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Fullerton cherty silt loam differs from Fullerton silt loam in contain-
ing considerably more chert fragments, but the color throughout the
entire profile will generally be somewhat lighter. This is especially
true of the A, and A, horizons. In many places these layers are also
somewhat thicker, and the B horizon is more variable in thickness.
This soil has apparently developed from weathered materials of dolomite
containing more chert than those underlying the silt loam.

Fullerton fine sandy loam differs from the silt loam in being coarser
textured, which is owing to the presence of sand and sandstone layers
in the dolomite from which the parent material has weathered. In gen-
eral the profiles of the two types are similar, although the A horizon of
the sandy type is looser. Fullerton cherty fine sandy loam differs from
Fullerton fine sandy loam in containing considerably more chert and
blocky sandstone fragments.

The Clarksville soils are associated with the Fullerton soils. They
come from dolomite higher in impurities, particularly chert, than the
Fullerton. Like the Fullerton, they generally oceupy rolling, hilly, and
steep areas on the ridges, but differ from them primarily-in being lighter
colored in both the A and B horizons. The Clarksville soils contain
splotches of red in the lower B and C horizons. Following is a profile
description of Clarksville cherty silt loam:

A;. 0 to 134 inches, gray friable cherty silt loam stained dark
with organic matter.

A,. 11% to 10 inches, pale yellowish-gray friable silt loam that con-
tains considerable gritty material and chert fragments.

B.. 10 to 20 inches, yellow to pale brownish-yellow silty clay loam,
which is {friable and breaks readily into successively
smaller particles until a gritty mass is formed. It con-
tains numerous chert fragments and a few tiny black
concretions.

B,. 20 to 26 inches, gradational layer of fairly friable silty clay
loam. The color is a mingling of yellow, brownish yellow,
brownish red, and light red. The material crushes to a
light reddish-yellow gritty mass, which is friable and also
slightly brittle. It breaks readily into angular and sub-
angular firm granules, some of which are red on the outside
and yellow on the inside.

C,. 26 to 50 inches, a silty clay loam, the color of which is a min-
gling of light red, yellow, brownish yellow, gray, and olive.
The material is rather hard in place, but disrupted pieces
are brittle although moderately friable. It breaks readily
into angular aggregates 14 to %4 inch in diameter that
crush to a fairly smooth yellowish-red mass.

C. 50 to 70 inches, a rather stiff tight sticky and plastic clay.
The main color is light reddish yellow, but there are nu-
merous mottlings of red, yellow, olive, and gray. This
layer contains a considerable number of rather large chert
fragments.

Where the differences in soils are as great as they are among
the Fullerton and Clarksville and the Bolton soils, one would ordinarily
expect differences in the parent material and hence in the underlying
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rocks from which the parent material has weathered. But in view of
the fact that the sandy dolomite underlying both the Fullerton and the
Bolton soils appears to be quite uniform over relatively long belts, it is
difficult to explain any difference between the parent material of these
soils. Small fragments of hematite and ferruginous sandstone, how-
ever, have been observed in some places on the Bolton soils. The pres-
ence of these might indicate that the parent rocks under the Bolton soils
are higher in iron than the parent rocks of the Fullerton and Clarksville
goils, or it might indicate no appreciable difference in parent rock but
critical differences in vegetation and leaching, even though such differ-
ences were not great.

The Bolton soils usually occur in association with the sandy members
of the Fullerton and Clarksville series, but they are similar to the Dewey
and Decatur soils in color. They differ from the Dewey and Deeatur
soils, however, in being more friable, lighter in texture, and more strong-
ly sloping. In Grainger County the sails classified in the Bolton series
are somewhat less friable in the subsoil than typical. A typical profile
of Bolton loam has an A horizon, about 10 inches thick, consisting of
brown mellow friable loam to silt loam. The B horizon extends to a
depth of 50 to 70 inches and consists of a dark brownish-red to yellowish-
brown firm but friable silty clay loam.

The Bolton soils usually occur on the east and north slopes, with the
Fullerton and Clarksville soils on the south and west slopes. This is
believed to be partly due to the fact that moisture relations are some-
what more favorable on the north and east slopes and this, in turn, aids
biological activity, especially the growth of plants, and therefore retards
leaching.

The soils of the Sequoia and Armuchee series are developed from
interbedded shale and limestone. As compared with the soils developed
over limestone, they are generally shallower to bedrock. These soils
have developed from similar parent material. The Sequoia on undu-
lating or rolling relief have fairly well developed profiles; the Armuchee
on hilly or steep relief have only weakly developed profiles. Both of
these soils have developed under a forest vegetation.

The A horizon of Sequoia silt loam (not mapped in the county) is a
brownish-gray mellow silt loam, 6 to 8 inches thick. The B horizon
is a reddish-yellow to brownish-yellow compact and tough silty clay,
12 to 15 inches thick. A few yellow and gray splotches are generally
present in the lower part. The structure is blocky, and the aggregates
range from 14 to 114 inches in diameter. The C horizon is similar to
the B-except that it is highly splotched and mottled with yellow and
gray and usually contains a considerable number of partly decomposed
shale fragments. This layer exfends to bedrock that is generally en-
countered between a depth of 2 and 5 feet. In most places the limestone
has been leached from the upper few feet of the parent rock and acid
shale remains.

The Armuchee soils are prevailingly steep and hilly and lack con-
sistent development of the A and B horizons. The color of the soil is
predominantly brownish yellow or reddish yellow, and the texture is
predominantly a silty clay loam but ranges from a silt loam to a silty
clay. Shale fragments are usually present throughout the profile. In a
number of places weakly developed profiles somewhat resembling those
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of the Sequoia have developed. Outcrops of limestone occur in a few
places, but generally the carbonates have been leached from the upper
foot or two of the parent rock, and acid shale therefore predominates.
This soil varies considerably from place to place, depending largely on
whether it is underlain by a lens of shale or a lens of limestone.

The soils of the Montevallo, Muskingum, Lehew, and Hector series
are developed from weathered products of shale, interbedded shale and
sandstone, or sandstone. These soils are shallow over bedrock and
have only weakly developed profiles. The Montevallo soils occupy a
wide range of relief (undulating to hilly). Where this soil occurs on a
mild relief a profile has developed, but in this county most of these
areas have been cleared and so badly eroded that they are now essen-
tially azonal soils. The Muskingum, Lehew, and Heetor soils are stony,
have a hilly and steep relief, and are generally considered to be azonal-
Lithosols. The Muskingum soils have grayish-vellow or yellowish-gray
surface soils and brownish-yellow or yellow subsoils. The Lehew soils
have purplish-gray or brownish-gray surface soils and purplish-yellow
or purplish-brown subsoils. The Hector has a brownish-gray sur-
face soil and a red or yellowish-red subsoil. These soils have developed
under a forest vegetation consisting largely of hardwoods. The steep
relief has accelerated geologic erosion, and owing to the resistant char-
acter of the underlying rock to weathering, the parent material has not
lain in place long enough for well-developed profiles to have formed.

Colluvial land refers to those accumulations at the foot of slopes
where geologic as well as accelerated erosion have been active. In most
places the material is actually a combination of colluvium and local
alluvium, but in some places it consists entirely of local alluvium.
Many of the areas are small alluvial fans or cones at the mouths of
very short drains and others are bottoms of limestone sinks. The soils
of these so-called colluvial lands in Grainger County are classified as
Emory, Greendale, Abernathy, Ooltewah, Guthrie, Hayter, Leadvale,
and Jefferson series. Although the soils of none of these series can be
considered old or fully mature, several of them do show considerable
development and manifest color profiles of zonal soils. The degree of
profile development, however, ranges from practically none where the
accumulations are very recent depositions to fairly good development
where the accumulations have been in place for considerable time.

The Emory, Greendale, Abernathy, Qoltewah, and Guthrie soils have
developed from material that has been washed from soils of the uplands
underlain by limestone. The Emory, Greendale, and Abernathy soils
have developed under conditions of good drainage, the Ooltewah under
conditions of intermediate drainage, and the Guthrie under conditions
of poor drainage.

The Emory soils are brown and mellow and lie on the foot-slope areas
where the gradient is enough for good surface drainage. In most places
they show a rather indistinet profile development. The surface layer is
usually brown to reddish-brown mellow silt loam 12 to 20 inches thick.
The subsoil is reddish-brown to yellowish-brown friable heavy silt loam
to silty clay loam extending to a depth of 35 to 50 inches. In this
county they are usually developed from. material washed from the
Decatur, Dewey, Bolton, Fullerton, and Talbott soils.

The Greendale soils are similar to the Emory in several respects.
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They differ, however, in having developed from material washed chiefly
from the Clarksville and Fullerton soils. Although the Greendale soils
differ greatly in degree of profile development, fairly well-defined pro-
files have developed in many places. In such places, the A horizon is
about 9 inches thick and consists of a light grayish-brown mellow and
friable silt loam. The B horizon is 12 to 18 inches thick and consists
of a brownish-yellow friable heavy silt loam to silty clay loam. The
C horizon is generally highly splotched with gray, yellow, red, and
brown, but is similar to the B horizon in texture and consistence. Frag-
ments of chert are present throughout the soil material in some places.
This soil is generally medium to very strongly acid in reaction.

The Abernathy, Ooltewah, and Guthrie soils have developed in de-
pressional areas which have little or no external drainage. These three
soils differ from one another chiefly in the degree of internal drainage.
The Abernathy has good internal drainage, the Ooltewah intermediate
internal drainage, and the Guthrie poor internal drainage.

The Abernathy soil consists of material washed largely from the
Decatur, Dewey, Bolton, Fullerton, and Talbott soils of the uplands.
It shows very little profile development. In most places the material
is brown to dark-brown mellow silt loam to a depth of 3 to 5 feet. In
some places at depths of 2 feet or more below the surface a dark-colored
layer is encountered which was probably the original surface soil before
the surrounding upland was cleared.

The Ooltewah soil differs from the Abernathy chiefly in having inferior
internal drainage and therefore in having a light-colored and mottled
subsoil. As the parent material is generally young, the profiles of these
soils are also young and undeveloped. As mapped this soil consists of
a grayish-brown to brown mellow and friable silt loam to a depth of
10 to 20 inches. Below this the material becomes highly mottled with
gray, yellow, and brown, and it generally becomes finer textured with
increased depth.

The material-of the Guthrie soil is usually washed from the Clarks-
ville, Fullerton, and Talbott soils. It differs from the Abernathy and
Ooltewah soils in being very poorly drained In most places the surface
is light-gray friable silt loam, about 8 inches thick, underlain in most
places by a gray silt loam highly mottled with rust brown and yellow.
Usually at a depth of about 20 inches this grades into a fairly tough and
compact silty clay, highly mottled with gray, yellow, and brown.

The Hayter soils have developed from material washed from soils
underlain by sandstone. Material washed from shale and limestone,
however, has contributed to the parent material of these soils and has
had a strong influence on them. These soils have developed on a wide
range of relief (undulating to steep). Where they have developed on a
hilly and steep relief, geologic erosion has probably been the chief agency
in the accumulation of parent material. In these places sandstone
fragments ranging from a few inches to several feet in diameter are
rather common. The Hayter soils vary considerably in their degree of
profile development depending largely upon the length of time the soil
material has lain in place. Usually, however, they have weakly devel-
oped profiles. In most places the 8- to 16-inch surface soil is brown
mellow loam. The subsoil is usually reddish-brown or yellowish-brown
friable clay loam 20 to 30 inches thick. The C horizon is usually similar
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to the subsoil in texture and consistence but is splotched with yellow,
red, brown, and gray.

The Leadvale soils have developed from material washed from the
Montevallo, Lehew, and Armuchee soils. Like the other soils developed
from colluvial and local alluvial materials, the Leadvale vary consider-
ably in degree of profile development, but in many places fairly distinet
A, B, and C horizons have formed. In such places the A horizon con-
sists of brownish-gray friable silt loam, 8 to 10 inches thick and the
B horizon of firm but friable yellow silty clay loam or heavy silt loam.
The C horizon is firm and moderately compact silty clay loam mottled
with gray, brown, and yellow. The Leadvale soils are normally medium
to strongly acid in reaction.

The Jefferson soils have developed from material washed from the
Muskingum soils. In most places they have fairly well developed pro-
files. The A horizon is usually about 10 inches thick and consists of a
gray to brownish-gray friable fine sandy loam. The B horizon is ordi-
narily a yellow friable fine sandy clay about 20 inches thick. In most
places the C horizon is a grayish-yellow friable fine sandy clay loam,
splotched with brown and gray and containing a considerable number
of sandstone fragments. A few sandstone fragments are usually present
throughout the profile and in some places they are very numerous. The
soils are normally-strongly acid in reaction.

The mechanical analyses of samples of the surface, subsurface soil,
and subsoil of Greendale loam and Cumberland silt loam are given in
table 10.

TABLE 10.—Mechanical analyses of Greendale loam and Cumberland silt loam

. Fine Coarse | Medium Fine | Very fine .
Soil type and sample No. Depth gravel sand sand sand sand St Clay
Inches | Percent | Percent | Percent | Percent | Percent | Percent | Percent

Greendale loam:

3569 . 0-8 10 27 91 195 3.4 45 8 18.7
- 8-18 27 37 8.3 18.4 31 40 2 23.6
-} 18-30 14 2.8 9.0 17.7 38 36.4 289
30-40 12 3.3 8.9 19 2 31 32.6 31.7
0-8 1.8 36 2.9 74 60 586 19.7
8-20 13 2.2 21 52 56 529 30.7
20-30 08 1.9 1.8 49 54 47.8 37.4
30-40 02 1.0 1.2 3.2 34- 30 5 60 5

The soils of the stream terraces are classified into the Cumberland,
Etowah, Waynesboro, Holston, Tyler, and Sequatchie series. Differ-
ences in the character of the alluvial material, drainage condition, and
age account for most of the differences in these soils. The Cumberland
and Etowah soils have developed from old alluvium originating from
limestone, the Holston; Waynesboro, Tyler, and Sequatchie soils from
old alluvium washed chiefly from land underlain by sandstone and shale.
The Waynesboro, Holston, and Tyler constitute a catena in which the
drainage is progressively poorer from the first to the last. The Sequat-
chie soil lies on the low terraces and has a young immature profile.

The Cumberland soils occupy the older, higher terrace positions. As
previously stated the parent material is believed to have been washed
largely from land underlain by limestone. The 10- to 15-inch A horizon
is generally brown to reddish-brown mellow silt loam. The 30- to 50-
inch B horizon is dark-red firm but friable silty clay loam. The C
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horizon is generally a red to yellowish-red tough and plastic silty clay,
splotched with yellow, red, gray, and brown. In a few places a layer
or layers of quartzite gravel are present in this horizon. The relief
normally ranges from gently sloping to sloping.

Like the Cumberland soils, the Etowah has also developed from mate-
rials washed largely from land underlain by limestone. These soils,
however, have young and immaturely developed profiles. The 8- to 12-
inch A horizon is brown mellow silt loam. In most places the B horizon
is yellowish-brown heavy silt loam or silty clay loam, and the C hori-
zon is normally grayish-brown silty clay loam, splotched with gray,
vellow, and brown. The relief is gently sloping.

The Waynesboro soils have developed from material washed largely
from land underlain by sandstone.and shale. In most places the 7- to
10-inch A horizon is light-brown to brownish-gray friable fine sandv
loam. The 20- to 30-inch B horizon is normally yellowish-red to red
friable fine sandy clay loam. The underlying material is similar in
texture and consistence but it is splotched with red, yellow, and gray.
This material contains a few quartzite gravel in most places. The relief
ranges from gently sloping to hilly.

The Holston soils have developed from a similar kind of old alluvium
and on similar relief as Waynesboro. These soils, however, have a
greater number of quartzite gravel throughout the profile and have
been more highly leached. In most places the 8- to 12-inch A horizon
is light-gray very fine sandy loam. The 15- to 25-inch B horizon is
vellow firm but friable fine sandy clay. The underlying parent material
is normally a moderately compact but friable sandy clay, splotched
with red, yellow, gray, and brown. These soils are normally strongly
to very strongly acid in reaction. In most places they are underlain
by shale bedrock. The relief ranges from gently sloping to hilly.

The Tyler soil has developed on nearly level stream terraces where
external drainage is slow. It is highly leached and, therefore, strongly
acid to very strongly acid to considerable depths. It usually occurs on
nearly level or depressional -areas on the higher terraces in association
with the Holston. The 8- to 16-inch surface layer is a light-gray floury
very fine sandy loam. In most places the 10- to 20-inch subsoil is a
somewhat tough and plastic grayish-yellow very fine sandy clay mot-
tled with gray, yellow, and brown. The material underlying the subsoil
is a fairly compact and impermeable silty clay which is dominantly
gray in color but is mottled with bluish gray and yellow.

The Sequatchie soil has developed from old alluvium, most of which
probably originated from soils underlain by sandstone and shale, but
some of which apparently came from uplands underlain by limestone.
The profile is slightly developed and surface and subsoil layers are
normally present. In most places the 8- to 12-inch surface layer is a
very friable light-brown to light grayish-brown fine sandy loam. The
15- to 25-inch subsoil is yellowish-brown to brownish-yellow iriable fine
sandy clay loam. The underlying material is normally similar in tex-
ture and consistence, but is brownish gray and in some places is lightly
splotched with gray, brown, and yellow. This soil is normally medium
to strongly acid in reaction. In most places the relief is mild.

The soils of the stream bottoms or flood plains are classified into the
Huntington, Lindside, Melvin, Roane, Bruno, Pope, Philo, and Atkins
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series. All these soils are young and show little or no consistent profile
development. They are differentiated largely on the basis of differences
in the parent material and drainage. All of them are oceasionally flood-
ed and thereby receive deposition of alluvial material.

The Huntington, Lindside, and Melvin soils have all developed from
materials washed largely from land underlain by limestone. The Hunt-
ington soil is well drained, normally nearly neutral in reaction, and
brown to depths of about 30 inches. The Lindside is imperfectly
drained, normally about neutral in reaction, and is grayish-brown to
depths of about 18 inches below which it is highly mottled with gray,
brown, and yellow. The Melvin is poorly drained, about neutral in
reaction, and is normally gray and mottled nearly to the surface.

The Roane soil consists largely of local alluvium from the Clarksville,
Fullerton, and Bolton soils and occurs along small streams and inter-
mittent drains. This soil is well drained, normally acid in reaction,
and light brown to grayish brown to depths of 20 to 30 inches. In most
places a layer of chert occurs at depths of about 30 inches or more
and may be partly cemented in places.

The Bruno soils consist of alluvium washed from the uplands under-
lain by sandstone, shale, and limestone. They are normally nearly
neutral in reaction. In most places they are light brown to depths of
about 30 inches.

The Pope, Philo, and Atkins soils have all developed from materials
washed largely from land underlain by sandstone and acid shale. They
are all strongly acid in reaction, and differ from one another chiefly in
drainage. The Pope soil is well drained and grayish brown to yellowish
brown to a depth of about 30 inches, and the Philo is intermittently
drained and grayish brown to depths of about 15 inches below which
the material is highly mottled with gray, brown, and yellow. The
Atkins soil is poorly drained and highly mottled with gray, brown, and
vellow nearly to the surface. In drainage the Pope soil is comparable
to ’fhe Huntington, the Philo to the Lindside, and the Atkins to the
Melvin.
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phase. : nu-d fiom (lmnv limestone. | | | : i loam. : sloping. : ; vellowish loam.
e R - ~ ! —""“‘i’ﬁ’_‘ } ! ‘ ! . brown. ¢
Hilly 1\1-1&\-0_ Gkl oo ,_,,,,,,,:,,,do,, Plze2s bodoo o do oo do.(6-14 N do T S — - — e s — i -~ e ; I- P
. SR P — — (‘ ‘ f— ; j Sloping phase_; Lex 1. cdoL .ol ._ Rolling .1 5-15 |Free to | ._do_._. i __do___ [ Y« U T odo.. i _do_._| 3
Clarksx itle Ce \mls of the unduld ting and Undu- 0 212 . .do. . 1 . do.___ . __.do 14 |.__do {Firm hut (‘hertv I3 | medium. i ‘ i
cherty silt ! rolling uplands: derived from: lating i ! ! frinble. | silty clayi S - : i - - [ o
loam. : ¢ cherty or siticequs Himestone. © to | . ; . ! loan. i Lehew stony Lt "Smls of the hilly and steep up-{Steep __ | 30-60 |Free_. __ Purpleor . . ,(10,“i 10 ‘Purphbh lSllghtly 'Fine o
! ' ‘)ﬂmg ‘ : very fine sandy | lands; derived from inter- I reddish ' i | brown or | firm but | sandy
U S P O A 7771—« . — S FO— lonm ] bedded sandstone and shale. | gray. ; ; : weak red. ‘ friable. | clay.
Eroded !\11 Cet oils of the hithy umed ¢ de- hl iy 12-30 1. . .do '()ulush odoo 46 o do ool _doo.. oo _dooo . lf 4 e il | o : - - ; - i i : T
yhase. riv 0(‘ {rom cherty llmestono ! ; ‘; vellow. | Eroded hlll) VLfr oo do_. . . ___ Hitly___ | 12-30 |.__do.._'Purplish :Friable._|4-10 Pu*phsh Flrm but Sandy 0
1 ) |
. , ; - - — ! — i phase. : : gray or ¢ . yellow or | friable. | clay
i mﬁeri steep | Cel oiis of the steep uplands: de- ‘\100,1, _.0 30-50 | _do_._{Light ooodoo__10-10 1. do.___. oedooio o doo Ll B : : weak red. ! i weak red. | loam.
: ¢« rived from (hcrty limestone ‘ | gray. i i | o e — R N ) it AR R - - - - - Sl I
- e e — — —; e \-—--—; Limestone out- L ;Smm rough, or gullied land Rohmg [, I Talbott soil material occupies less than 25 percent of area; 5
s phase. | Cel  IS6ils of the hilly uplands; de-{Hilly. . 1 12230 ©. _do_ do.o. . odo _8-10 f__do.....j_._do____. o.do.o Ll 4 i crop. i fv1)0~ to hilly.; rest of land consists of limestone outerops and fragments.
! rived from cherty limestone. 1 : : ! o - T — L ‘ : b _T)_
[ S U e S — [P, Lnl(lblde silt POLL Impvrfoetlv dmmed soils of{Nearly | . _ . Kow. Grayish Mellow .| 16 |Mottled Firm_ ... Silt leam | <
\m p phase__ - Cez Moils of the steep uplands: de- htpop o )(} 50 .. .doo : 12 |.odoo. _j._do..__ i _do .. 5 foam. ! the first bottoms or depres-| jevel. brown or gray and
| rived {rom cherty Himestone. I | ! I ' ! i sions. : light light
: i : — - - ; : . yellowish yellowish
Clark\»ll.o fine Cfr  ISoils of the undulating andUndu- | 2-12 | _do . | _.do. ___ |- ____Moierately Fine 3 ; : brown. brown. |
sandy loam: rolling uplands; derived from; lating | ; | : firm but sandy - 5 s i - - -
Eroded phase cherty or siliceous limestone.| to i i ! friable. clay Melvin silt loam. | Ml Poorly drained soils of thelfevel, 1 _...__|Very Medium odo.o. 7 Medium [Moderately|Silty clay | 4
' rolling. ; : loam. : first bottoms, depressions, depres- ! slow. gray with gray mot- | compact. |loam or
- - R il B ] — ! or terraces. sions. - small ! tled with siltyclay.
I m(’od hvlh Cft “oils of the billy uplands: de-Tiilly 1 12- —&() codoo oo odooo L lodoo6-14 f__do._____.do_____| __do____; 4 | i i yellow i vellow.
phase rived from cherty limestone. | ‘ 1 i i and byown
—_— | e e 1 ' i mottlings.
Colbert silt b Soils of the unduluating and! \mooth voo2.5 (|Slow.. . |Brownish o __do___ 6 |Yellow Tough Silty 3 ! - . ) - - e
loam. rolling uplands: derived from! to i gray or ’ mottled plastic. clay, B’l})xlte\'allo shaly| Mvt [Soils of the hilly and steep up-|Hilly ._.| 12-30 |Medium :Brownish |._ do_. | +-8 |Brownish |Moderately Shaly 5
highly argillaceous limestone | unda- yellowish ! with gray silt loam: lands; derived from acid gray or ! yellow or | plastic, silty clay.
| lating. ! gray. ; and alittle Eroded hilly shale. pale very pale
i \ red and phase. brown. brown.
: : i : brown. : e e e e — R ————— - ——— e e T
Y (RO S e e ! Eroded \I\ el Soils ot the undu]dtlnz and|Rolling .1 9-12 |Free..._|Brownish {...do...| 4-8 |Brownish |._.do__.__ __.do__._| 4
Colbert silty (l.u Cte o doo R()Hn)g, 5-12 . _do__ . {_.__do...__l___do___ 6 |.._do___._. .. do.__._\.._do..__.| 4 rolling phase. L rolling uplands; derived yellow or yellow or i
leam, eroded | i from acid shale. ! pale pale
rolling phase. i ; | i B i i brown. brown.
————— | B B e - —_— < — U _— [ p— ! P . — rm——
Cumberland silt | Cs Undulating to sloping seils off \m()mh \ 25 Free._. . |Dark Very 14 |Dark red__[Dense but {.._do._._| 1 ; Erodedundu-| Mvus___.__.do . .. _....__..._. Undu- 5 . _.do.._|.._.do_._._ odo___| 58 __.do_..__l._._do__.___ . do....] 4
loam. the t(’h{l(,(‘w ito undu-! hrown. m_ellow, perme- lating phase. i lating.
| lating. | | | friable. able. ; - - — —— e
J— R S . - l|Montevallo shaly| Mto |Soils of the hilly and steep up-|Qteep__..| 30-60 |._.do...|Brownish |._.do.._{Sur- | _ ... ___. oodooL oo do_.__| B
Cumberland siltyl Cmk {_. .. do__ .. .. __..__... I.__do.. 2-5 |Medium Reddish  |{Moder- 5 |.__do.____ _.do_____ I___do.___{ 2 | silty clay loam: lands; derived from acid yellow or face
clay loam, i brown. ! ately i il Severely shale. ‘ very pale soil
eroded sloping } i frisble. | ; eroded phase. | ; brown. : large- |
phase. i i i ‘ : | : : ‘ ly |
- e e e T e ; ; . | , : Jost | |
Decatur silty Der [Soils of the undulating and Rolling _,‘ 5-12 .. do__j...do..__. ‘__do_..: 5 |Darkred [Firm, loodo ] 2 | ' ; by : i
clay loam: rolling uphmds;dorivod from: ! : : or maroon! dense, but | i | ! ero- ! i
Eroded 1)has«~ ! relatively pure limestone. : | ‘ : red. permcabln ‘ | { sion. i
Lmdul hl]l\ | Det Soils of the hilly uplands; de- HlJl\ o . Tl _do. . . "*(10“‘“'?“"(1“““ 3 be\moly Mts Soilsl of the undulqting and [:’;1du- 512 1. do._ ! do.._. |.__do__. ._d().,‘“A4_____-‘\,.‘(10,.,,, o do... )} 5
phase i I rived from relatively pure; ; | ! ~eroded roll- rolling uplands derived from! jgting I )
: | {imcstone. | ! \ : | | ing phase. | acid shale. | to | i | !
— - B i — e —- T e —— — rolling. : ‘ i |
Kroded undu- | Deu Soils ol tke undulating and!$mooth 2-5 . _do.. . |Dark Very 6-14 . _do.____ oodoooL.. c.-do.. .l 1 — e . - s - e - R el FEE e
lating phase. rolling uplands; derived from! to : brown. mellow, Muaklngum Mf Soils of the h1lly and %toer Stcep_ | 30-60 {___do__ A}Yollovx ish l‘ rmbleh i0 Ll[zht yel- rmb‘v {Fine 5
: relatively pure limestone. ! undu- | friable. stony fine uplands; derived from inter- | gray. lowish sandy
‘ { lating. sundy loam. bedded sandstone and shale. i brown to clay
. — S W, O I — S S e | weak lcam or
Severely Deo oodo.. }Ro]lmu o512 1. _do.._{Brownish |Dense.__[Most |.._.do. ... __.do.___. _do.___| 3 ! vellow. fine
eroded phase. ! i red or of sandy
: ! dark red. sur- clay.
l i fac o - LT T T T T o ) T I T
i : | e Hilly phase___| Ml | do. - ... Hilly_ . 30 10 |.__do..__. co.do_. i __do....| b
‘ ; {?St Muskingum very| Mg coaodoo s bteop, _ 1 30-50 s |Yellowor |.__do._._ iV ery ﬁne
; i e]?;_ fine sandy loam. 1 light sandy
i ! sion \ yellowish | clay
[ R r,_ i _ l ) i o 5 : brown. loam.
Severely Deh , Pre30 | _do._ .l _do.____l.__do._. e —— i e —_— ; .
c(‘;ol(;éd'\hillv o ;’11\12(‘;{{;2:]l};‘(lllznil\[:]l?ﬂ:“:}C Hilly__ . ‘ 30 | ° do -do..i_do__t..do___. -owdoo o-doof 4 Eroded phase.| Mgar | _ oo __do._. 3()—*50 Sdoost o doo 0 Cidoo | 0-8 | _do_._. do____ iFine 5
phase, limestone. ’ : | i i i sandy
[ [ [ S U . S | H i | clay
Dewey silty | Dwr [Soils of the undulating and[Rolling .| 5-12 « _.do__. {Brown Very 7-12  |Light red [Firm but [ _do.__.| 2 : { %oz:jm; k
clay loam: : roliing uplands: derived xrom]‘ to light mellow, to brown- | moder- : edroc
Iiroded phase. relatively pure limestone. i brown. friable. ish red. ately at 20
j | friable, inches.
Eroded undu- T I)\\'n__ ,,,,, d(ri.(‘):r:"“ . kE* Enidiu- 1 25 Free_. __Brown__._'_ __do...18-12 .. _do_____ __do._.._. ___do_.__ »klﬁ Erﬁded hilly Mgt ... do e Hilly_...[ 12-30 |___do..j...do..__ | __do...| 0-8 | _.do._._. ---do_... Very fine 3
lating phase. lating. phase. sandy
S o o — e o ; clay
s .y - N : _ . e . 1 fearr -
Emoary siit loam_ | Fs Soiis of the relatively gently|Gently 225 |...do . _do____. ‘Mellow .| 14 [Reddish Firm but  [Silty clay 1 roam;
sloping eolluvial slopes. : sloping § ! | brown or | friable. loam. he(}rock
: i yellowish at 20
: brown. o B . inches.
Sloping phase | Fsx oo doo Rolling 1 5-15 - _.do__ 1. do_._._i___do.__ 14 oodo.___|._._do..___ co.do____ 1 Hilly phase__.| Mgl e O —--do___ 12-30 1 __do...i_do.....} . do.. 8 —-do... ---do.....|Very fine 5
to hilly. | ' sandy
e e ; S loam.
Etowahsiltloam | Et Undulating to sloping soils of {Gentl 25 {...do. | _do.____ _..do.._]0~ Fi . [Silty e . N X —— ‘ X .
am d terra(is. ping soils uerl)léu): 5 do.._{0-10 Ybex}})(;v‘zx“h ggxgnzf‘t bl;ztzsrlndt%y 1 ooltewah silt Os Imperfectly drained soils of|Nearly {------- Slow._. _|Grayish Mellow .| 16 |[Mottled odoo__ .. Silt loam 2
lating . able silty clay loam. the first bottoms or depres-| level or brown. gray, or silty
e il . ’ sions. saucer- brown, clay
Fullerton cherty | Fro  [Soils of the undulating and|Sloping 5-12 |___do._.|{Yellowish |Firm____ '\iost Yellowish |Firm but |Cherty 4 like. an(]l , loam.
clay loam: rolling uplands; derived fromj or red. of red or friable fine yellow.
Severely cherty or siliceous limestone. | rolling. - ight red. - O - X T _. .
eroded phise. ¥ roling sur- | light red 2;2131@ ifgdv Philo fine sandy | Pf | ___ doo Nearly |------- —_.do___|Brownish | _______ 16 | __do.___. Firm but |Sandy 3
; soil (',omp:ict. loam. level. gray. moder- clay
i ro- ately loam or
j moved friable. sandy
| by clay.
| Sllg;l Pope fine sandy | Po Well-drained soils of the first|Nearly |------- Free.___|Grayish Friable. _ & !Brownish {Friable._. _|Fine 2
[ A A . _ e loam. bottoms or depressions. level or brown or yellow. sandy
Severely Frh  |Soils of the hilly uplands; dc- Hilty __ 1 12-30 |.._do_._ |___do. . .__{Friable |..do.. |.__do_____ ). __do____. o.do.___} 5 gently l{ght R ! . loam.
eroded hilly rived from cherty limestone. i but undu- yellowish ; '
phase. i firm. lating. brown.
R ! T T o > - Cye
Fullerton cherty | Tt Noils of the undulating and|Rolling . 5-12 | ._.do___|{Brownish [|Friable..| 14 . do.____ ___do____. ___do_...l 3 Roanc silt loam_| Rs | _. doo. Nearly |------- Moder- |Light _..do___ 12 l\lodera.te ~do____. Silt loam;| 2
fine sandy loam. rolling uplands; derived irom gray to level to ately brown or yellowish some
cherty or siliceous limestone. gray. | gently free. moderate brown. chert in
— S I ! sloping. yellowish : places.
Eroded phase | Ftr 1 _____ do.____. IO _do__l 512 | __do_._|Brownish | __do._ .| 5 |.__do.____ o do.. .. do____| 3 . ' brown. i i
T4y Or ! . o . — - o . , T T
i ; i]dilsh : Rolling stony RIT Stony, rough, or gullied land|Smooth 15 \Very i Grayish-brown silty clay loam over yellowish-red tough 4
! | Yellow. land (Talbott types. to slow. . plastic silty clay; limestone outcrops occupy up to 50
—_——— e . . —— _ soil material). rolling. : percent of arca; depth of soil to bedrock seldom exceeds
Erﬁded hilly Ftt Soils <])ffthe hiilly upll.ands,; de-;‘Hilly,,,,,f 12-30 |-..do._.| __do_____ oo.do_._10-12 . _do.___. __.do____. odooo.l 4 o | 36 inches.
shase. rived from cherty limestone. . S - S
_,I__h_;,,,ﬁ__ o 1o ! __{|Rough gullied RegR |______ do_. . ... Sloping {------- Occurs mostly in areas of badly eroded Fullerton, lqu\s\ll,o Bol- 5
Hilly phase. | Fti 1. .. do . . .do___} 12-30 |. _do.__|Brownish | . _do...! 12 |.._do.__._ . do.___._ ~do.___| 4 laqd: ) to steep ton, Decatur, and Talbott soils.
! gray to le_c-?tono
| gray. residuum, ] - L - e o L ] o
l* ullormn {'herl vi e \()1ls of tho umluld,tmg and|Undu- I o121 _do_ IBrownish |___do. | 12 _do.. Firm but |Cherty 3 Shal‘é atnd . RegS | oodoeo I T Much of it reprc:onts badly eroded eruchoo g‘“lb 77777777777777 5
silt loam. rolling uplands; derived from| lating | gray. i perme- silty elay san lb one
i (-horty or siliceous limestone. | to ; | able. loam or residuum. . -
! rolling. 1 cherty R h t RsM 1 3 T 30-60 I £ P
| i silty clay. ough stony LI do_. o oLLo.o. Steep.__| 30~ onsists of numerous sandstonv outerops and Muskingum stony fine 5
N A, — e land: sandy loam soil material.
Eroded phase_| er oo do...___... . ___[Relling .1 3512 do__ [Brownish |___do___| 4-7 | __do___.. Firm but | do____| 3 \SI(;]Jkli?ftl:::.ﬂ
gray or moder- o o . . S I
i f,f\?ﬁ;;,h ?rtiealf‘)llc Taibott soil RsT |______ Aol Steep___| 30-60 Numerous limestone outcrops; soil material covers 25 to 75 pcrcenc 5
J R N, I . S S . material. of area and resembles Talbott and Colbert soils; some resembles
Eroded billy Fet  Soils of the hilly uplands; de- ‘l{l“\/ ! 12--30 {Medium do_. .. _.do__. 6 |._..do____.| ..do._.__ do-___i 4 |} 4 Fullerton and Clarksville.
3 ived f g v limes | N . T - . . . T )
b___pElfe . . rived from cherty limestone. _ | ! . o R Sandstone out- [ P dooe o Steep to |- -~ —--- Chiefly sandstone outerops and fragments with thin accumulations 5
Eroded steep Fef Soils of the sieep uplands; de-|Steep_ ,J 30-60 |- _do._. ‘[ o_do.____ ___do___ 5 |...do__.__. ___do_____ .do____| 5 crop. precipl- of Muskingum stony fine sandy loam.
phase ( rived from cherty litnestone. ; ] | I tous. R S
_Iv{m::;;];e_" 1 rel \011‘3 of the hilly uplands: de- g{,hwvw 12-95 “do._ |Brownish do o do . Firm but |Cherty ;{ Sequqt(hle fine Se Undulating to sloping soils of|Gently 5 |Frec..._|Light Friable__| 10 [|Yellowish Flrm but |Sandy 2
- o vived from cherty limestone.| | i aray. B R perme- | silty clay sandy loam, the terraces. undu- Prtt)lwn or brown. friable. flay
! ) able. | lating ight oam or
e . . : . able. loam. | to un- yellowish sandy
Steep phase _ .| Fez Soils of the steep uplands: de-ISteep. . I 30-60 |- _do.._|.__do_____ __do.__|0-10 j___do..._._ ..do_____ Cherty 5 dulating. brown, clay.
) T Tk ed from cherty iimestone. o L silty clay. - Se.cl;uoiai shzlzly Sco  |Soils of tllle émd(;llatmdgfand Rolling .| 5-12 Med{um Yellowish [Moder- |Sur- [Splotched Moderately|Silty clay.| 4
o i . o . L . J - ) silty clay loam, rolling uplands; derived from to slow. | brown. ately face | or mot- tough.
I ull(*rton cherty | ¥nh [Soils of the hilly uplands; de-Hiily____| 12-30 [.__do___[Reddish Firm, Most |.__do_____ Firm but |___do____|] 4 \1) 2 . ; =
silty clay loam: rived from cherty limestone. yellow. cloddy | of friable. severely eroded interbedded limestone and tough. | soil tled yel-
Severely when our- phase. shale. large-| lowish
eroded hilly tilled. | face ly rod
phase. ! soil 05t yellow,
wash- by and gray.
ed ero-
away. sion.
Severely - I nd bojls of the steep uplands; de-[Steep.__| 30-60 [Medium |.__do____._ ___do___{Sur- |.._do.___. Firmbut |._.do____| & belquoia srgt.y SsrooL. Ao codo._| 5-12 _..do._. Livgﬁt ish Friable _{ 5-8 Lig(}j’(g. h —--do____. —--do.._.| 3
eroded steep rived from cherty limestone. to face perme- c]gty (;)ad .h yelowls reddis
phase, slow. soil able. urodea phase. %)JOWII yellow.
llgrge— moderate
lost yellowish H
by brown.
gir(‘)’l; Eroded undu- { Ssu | _____ doo_ .o Undu- 5 |.._do___j.._do__.__ Moder- | 5-8 |._.do._... __do__.__ odo_._| 2
e —e . ’ lating phase. lating. ately
Fullerton fine Fr Soil'.i; of t}lle (lilnd(;llating, and!Undu- 2-12 |Free__ . _{Brownish |Very 10 |.._do__._._|Friable but|Fine 2 friable.
g ; rolling uplands; derived from! lati 2 rig g . " p - R N . . —
sandy loam. chertly ().E)Sili('oons ]rinmstornc ;:,tmg é:gy to friable. ?rfc?(lie}l}(l f?;ldy Talbott silty Ter |Soils of the undulating and|Rolling .1 5-12 |Rather |Grayish Moder- 8 |Yellowish |Sticky, _o.dooL_] 3
J ’ * . rolling ay. toly ay. clay loam: rolling uplands; derived from slow. brown. ately red. plastic.
! ately com- Eroded phase. relatively pure limestone. friable
j pact when vh
dry. when
e e B _ _ molst;
Eroded ph%& ) 3 3 S do_. .. ____ ... Rolling .y 5-12 |___do___|Brownish |}riable _ 5 {._.do._.__ __.do.___. _.do..__| 2 h%;lrd
gray or g en
grayish y. B -
e — vellow. I Eroded hilly Tet  |[Soils of the hilly uplands; de-[Hilly____| 12-30 {Some- | __do____. ___do... 6 |._.do..___{ __do..._. _.do.._.
Eroded hilly Fit  |Soils of the hilly uplands; de-Hilly ___| 12-30 |.__do_.__|._..do___.. co-do..j0-12 |___do..___ oado o co.dooo 3 phase. fwed from relatively pure Whatd
phase. rived from cherty limestone. imestone. :étar i
" Hilly phase. | Ffl | ___ S i 2 nis 2 : - T : i T
Hilly phase _. 0 <-eoj-mdon 112230 4 do... Bé?;:,“t’zh ---do_.t 1 ---do__. coedoo ---do.. 3 Eroded undu- | Teu [Soils of the undulating and|Undu- 5 (Slow__..|.. do._.__ Moder- 10 |._.do__.__ Plastic..__{._.do.._._| 2
ray lating phase. rolling uplands; derived from| lating. ately
_____ Y- relatively pure limestone. friable.
Sav Ffh .. ____ 10 . - . 2.7 . ___1Ye is > Sur- . . s =
Sev eéellyh'll ) ¢ -do...| 12-30 do Y;i](l‘"m’h Px;:i)xzfer- b;;rco ---do___. eedonofoodoo )t 4 Severely Tch |[Soils of the hilly uplands: de-|Hilly____| 12-30 |___do...|Yellowish |Plastic |Most |._.do. ___ Sticky, sdo... | 5
eIhO' ed hilty e ately soill eroded hilly rived from relatively pure red. when of plastic.
phase. com. 1arge— phase, limestone. wet, orig-
pact. ly 1;\112;{
i;);t face
ero- soil
] wash-
—_— sion. w
U xﬁ“lulatlng Fin Soilﬁ,_ of t};e (ljmdéllatindgfand [Indu- 2-5 |...do___|Brownish |Friable | 14 |.._do_.__. codo_____|._.do___.| 2 away.
phase. rolling uplands; derived from| lating. E R X X R - ..
chert}g ofsiliceous 1imest0rne] ng g;g’: to Tyler very fine Tv Poorly drained soils of theNearly 0-5 |.._do_.__|Light Friable__} 16 |Grayish Moderately|Very fine 4
. : sandy loam. first bottoms, depressions, or leyel to egray. yellow compact. | sandy
Fi ullerton silt Far | ___.. Ao Undu- 212 |.._do.._|Brownish | __do...| 5 | ..do_.._. Firm Silt loam | 2 terraces. g‘lghﬂy m,fé;l“ed clay.
oam: lating " | gray or but per- | or silty e -
Eroded phase. to grayish meable. clay pressed. vellow, 1
rolling. yellow. loam to {:ray » an
— siltyclay. Hrown. .
. 3 L . R . - X Waynesboro ‘Wvr |Undulating to sloping soils of|Undu- 5 |Free____|Light __._do 8 [Reddish Friable SRandy 2
ded h s 4 . deo 9_o 0 . . ! - & . [ a able____[Sand; 2
E;}(’)a:él illy st S;)i%i(?ffrtohlg l(?llllgt;lﬁ;i:g?&?ee Hilly.._ | 12-25 j_._do.__|...do____. Firm.___|5-10 |.__do.____ an.mb})ut c-«do_._.| 3 very fine sandy the terraces. lating. brownish yellow to clay.
: ’ = : riable. lolam(:1 doh gray to vellowish
i : X N —— Srode ase. rayish red.
Hilly phase___| Fsl | _____ [0 T _.-do___| 12-25 j___do___|Brownish |.._.do.._| 10 |.._do.__.__|Firmbut |...do.___.| 3 P ﬁroi’vn.
gray. permeasble.
- - Eroded hill Wvbh |[Sloping and strongly sloping/Hilly____| 12-30 |_._do.__|Brownish |.__do.__{ 0-8 |Reddish c.do_.___|...do.._; 4
Greendale loam_| Gl Soils of the relatively gently Gently 2-5 [Some- [Brownish |Friable..] 10 [Brownish |Firm but [Silty clay | 2 phase. soils of the terraces. gray. yeliow,
sloping colluvial slopes. sloping. what gray to yvellow. friable. loam. - -
re- grayish Eroded sloping] Wvk [Undulating to sloping soils of|Rolling .| 512 |.._do_...|.__do_____ .-.do...! 46 |__.do..... ~..do.____ _.do....{ 2
tarded. | brown. phase. the terraces.
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because all or a part of an individual’s income is derived from any
public assistance program. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202)
720-2600 (voice and TDD). To file a complaint of discrimination
write to USDA, Director, Office of Civil Rights, 1400 Independence
Avenue, S.W., Washington, D.C. 20250-9410 or call (800)
795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal
opportunity provider and employer.
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