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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

LAND UTILIZATION IN LAUREL
COUNTY, KY.

By C. F. Cravroxy, Senior Agricultural Econemist, Division of Land Eeonomics,
Bureauw of Agriculturel Feonowics, and W. D. Nicnouws, Head, Department of
Farm Economics, gricultural Egperiment Station, University of Kentueky!
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INTRODUCTION

Laurel County is included in a group of 34 counties comprising the
Kentucky portion of the Cumberland Platesu. The approximate
western border of this region is marked by a line extending southwest-
ward from Portsmouth on the Ohio River to the southwest corner of
Wayne County. The rugged or rough topography characteristic of
thig region has given to it the name of the “Kentucky Mountains.”
It covers 10,430 square miles, or 26 per cent of the area of the State.

1 The followlng divisions of the Bureau of Agricultursl Economics participated in the study: Land
aoonomics, larw mansgement and costs, and farm peprlation and rural lifo, Tabulations and sumnmnries
of tha dats relating te individnal Holds and to fun wood Jots wore made under tha divection of O, F. Clay-
ton, Buret of Awricuitural Eeonomles, who iz nlso responsible for the organizution of the material appeat.

{Continued on p. 2) . i
881147 —32—0i;}
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It seems appropriate to preface the presentation of the data of this
initial study of land utilization in the Kentucky Mountains with a
brie[ sumunary of important conditions which have aflected the
economic and social development of the mountain region. A general
description will serve to indicate the portion of the area in which
basic conditions are essentially like those in Laurel County, and for
which the results of the present study may he regarded as generally
significant. These conditions are the foundation of problems that
now confront many mouvntsin communities.

PHYSICAL FEATURES

Physiographically the mountain region is o maturely stream-dis-
sected plateau. With the exception of Pine Mountain and Cumber-
land Mountain—the only true mountains in the region—tho ridges
are the result of erosional processes. The surface of the original
plateau, through which the strenms have cut, rose “from an altitude
of 1,000 feot above sea level at the Chio River to 2,000 feet above the
same detum plane at the Tennessee line’ (8, p. 187).2

Geologieally this region is the eastern coal field. The conglomerate
or lower portio. >f the coal measures extends in a strip from 5 to 25
miles wide along the western border. It includes portions of Wayne,
Whitley, McCreary, Pulaski, Laurel, Rockeastle, Jackson, Owsley,
Lee, Iistill, Wolf, Powell, Menifee, Morgan, Rowan, Elliots, Carter,
and Greenup Counties, In ali, the ares of the conglomerate outcrop,
or lower “Coal Meusures,” includes about one-third of the entire
field (7, p. 1067). The westward facing escarpment of the Cumber-
land Plateau, formed by the conglomerate outcrop, presents a barrier
between the mountain and the bluegrass regions, which has been
compared to a Chinese wall (8, p. 152). 'This situation has exerted
& profound influence on the economic and social development of the
mountain region,

SETTLEMENT

Settlements in the mountains were not established until 1789 (17,
P. 74}, although settlements in the bluegrass were made as esrly as
1775. Not only the greater fertility of the bluegrass plaims, but
Indian hostility as welT, operated to retard settlement in the moun-
tains. During the decade, 17901800, there was a gradual increase in
the nwinber of permanent settlers in the mountains. In 1800, except
in the lower Kentucky, Cumberland, and Licking Basins, density of
population was less than 2 per square mile. From that tire, pop-
ulation moved from the western margin of the mountains siowly
up the main river valloys. In 1850 the general density of population

{Contipued from p. 1)

Ing In this builetin and {he preparation of the text, Tabulations nod snmmaries of the farm monegement
and of the population data utilizen in this bulletia wers geﬁlr&d, respectivaly, by the Kontocky Ag-
culturnl Experiment Statlon, under the supervislon of W, D, Nicholis and H. W, Huwthoroe, agd by the
division of [arm population snd rural life, under the supetvision of C. J, Galpin, _ For more detailed frant.
ment o!sgeclai Aspects of thisstudy, referenoe may be made to the faliowin 5 butletins of the Kentueky Agrl-
cuttural Experinment Etation: Builetin oo, 305, Farmp M t and I of Form Fomillea in
Laure! County Kentucky, by W. D, Nicholls and 1. W, Hawthorne; Bullet!n No, 301, Cost of Living and
Popuintion Trend in Laurel County, Eentucky, by Merton Oyler, "ho baslo materials of these bulieting
have been freely utilized {n developing the present goclysis. 1. J. Murschper, division of Jand economles,
Dureant of Ayricuitural Economics, doveloped a basts for sod prepared the maps apperring in the present
bulletin. Acknowledgmonts are alsp duo Willard Rouss Jilisan, director of the Kentucky Geological Snr-
vey, for assistance mncf;nmd Mr. Mnrsehner in thls work, and to C. H. Durrage, fornarly unlversity forester,
Wentueky Agricultural Experiment Station, and Bemnard Frank, nssistant forost sconomist, Unjted States
Forest Service, who collectod the data oa farm wood lats,
1 1tadie nimbers in patenthases refor to Literature Cited, p. 96
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was from 6 to 18 parsons per square mile, and 20 years later, in 1870,
the general aveinga was from 18 to 45 to the square mile. By 1900
a density of 18 to ¢5 prevailed even in the more sparsely settied dis-
tricts, while an increase from 45 to 90 persous fo the square mile
had taken pluce in the coal-mining districts along the upper Cumber-
land and Big Sandy Basins and had reached 90 and over slong the
Ohdo River.

In 1920 the averago density of the 34 mountain counties was about
53 porsons to the square mile. If incorporated places having a
popuiation of 2,500 or more are excluded, the rural districts of these
countles had a population density in 1920 of 48.8 persons to the
square mile. Betwuen 1840 and 1900 the increase of population was
largely genetic. Tho development of mining has stimulated immi-
gration since 1990, although some foreigners came in with the advent
of the railroads. The foreign population is confined almost exclu-
sively to the mining districts.

The State bureau of immigration, formed in 1880, encouraged
immigration to the mountain region. In 1881 colonists from the
Canton of Bern in Switzerland sottled near Bernstadt (Laurel County).
The immigrants began arriving in April, coming in groups of 10 to 40
persons. By 1883 about 900 settlers had arrived.?

The Bernstadt Crlonization Co. had secured an option on o large
acreage of land in Laurel County at $1 an acre. Sales were made to
settlers at $3, $4, and $5 an acre. The terms required cash Payment
of one-fourth. of the purchase price and the balance on mortgage at
6 per cent. A few families purchased 200-acre tracts, but the usual
range swas 20 to 100 acres per family, with the bulk of the purchases -
ranging from 20 to 40 acres.

The settlers produced berries, small fruits, and vegetables. They
%la.nted vinoysrds and grew grapes, and wine was produced locally.*

ery fow settlors arrived after 1884, After 1886 the coal mines near
Pittsburg and East Bernstadt, where wages ranged from $3 to $7 a
day, actracted many of the settlers. In 1889, 50 of the settlers mi-
rrated to Phillips County, Ark., The colony disintegrated rapidly.

1 1027 there weve abous 150 persons of Swiss descent, mostly farmers,
in the neighborhood of Bernstadt. This number included sbout 15
of ths original settlers.
PIONEER ROADS

The early history of transportation in the mountains centers around
four main transmentane routes of travel (17, p. 57). )

The Wildorness road entered Kentucky through Cumberland QGap,
following Boone's trace marked out in 1775 northwestward across the
rugged plateau to the central bluegrass. The road pessed through
London at the site of the present courthouse. dJust north of London,
near the present site of Pittsburg, the road divided. One branch
followed Logan’s trace through Hazel Patch, Crab Orchard, and
Danville to the falls of the Or}lﬁo, where the city of Louisville now
stands. The other continued northward elong Boone’s trace through

1 Verhooff (17, p. 28) states: “Thers were 440 of Lhase sattlers, who had purehased 4,148 neres of colony
lnnds.’l R, Ott, Berpstadt, Ky, ena of the orlgliog sottlers, gave the information used in the present
norannt.

¢ I tha South (st Stressburg) thers were winegrowors from the Upper Rhine, who planted & considar-
able actenge of genpes.  Phete was also o colony {Pioe Hlil-Sal:burg} it Rockenstls Cobnty. AR of these
immigrants came with the hope of produclog wins, gurden truck, and cheess, snd when thelr efforts 1o these
directlons fallad soms went into the conl mines, but many left the mountaias " {17, p. 28),
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Richmond and Boonesborough {now Ford in Madison County) to the
heart of the bluegrass, where Lexington now stands (17, p. 82).

A second pioneer route, the Owmgsville and Big Sandy, extended
northeastward from Mount Sterling through Owingsville to the Big
Sandy River st Catlettsburg where it connected with the Graenbrier
Toad In Virginis.

The third of the main lines was the Mount Sterling-Pound Gap
route extending eastward from Mount Sterling to Paintville, thence
southeastward through Prestonburg to Pileville, where the road
branched, the southern route connecting with the Virginia roads
through Pound Gap and an eastward extension effecting & junction by
following the Louisa fork of the Big Sandy River.

The Irvine-Pound Gap route connected with the Wilderness road
at Richmend on the west and extended east and southeast through
Jackson in Breathitt County and Hazard in Perry County to Sounding
Gap. An extension of the road from this peint connected it ai
Pound Gap with the south fork of the Mount Sterling-Pound Gap
route,

From 1792 to 1850 the chief traffic on these transmontane roads
was livestock. Cattle, bogs, horses, and mules were driven from
central Kentucky across the mountain roads to the eastern and
southern markets. “The farmers living along the mountain roads
exhausted their lands in efforts to furnish a supply of food and forage
sufficient for the journey” (17, p. 88). The hog drivers furnished &
cash marke$ for corn, with the result that the mountain fermers
impoverished the lend by continuously growing corn on it, and
themselves by selling corn at 12.5 to 15 cents & bushel in the fell to
obtain cash, only to be compelled to pay 35 to 40 cents a bushel for
corn in the spring {17 p. 146).

The principal eastern markets were Baltimore and Philadelphia.
To the scuth, Georgia and the Carolinas furnished a market, espacially
for horses and mules, which were driven along the Wilderness road
through Cumberland Gap on their way to the southern markets (17,
pp. 98-09). 'The pealk of this transmontane traflic was reached in the
period from 1830 to 1840 (I7, p. 126).

In spite of steepness and frequent washouts, the mountain roads, up
to about 1830, were as good as, and sometimes superior to, those of
cenfral entucky. DBut between 1830 and 1850 macadamized roads,
built and successfully operated on the turnpike system by joint-stock
companies, had surpassed the miountain routes, By 1848 the Wilder-
ness road “had lost practically all significance ss & transmontane
route and was of mere local impertance” {17, ». 126). By 1880
salt and livestock traffic, formerly the chief source of revenue, had
practically diseppeared. It was in the lafter year that the tollgates
on the Wilderness road were abolished, and, although nominally
under the supervision of the Stete until that time, the road hes been
controlled since 1844 by the counties through which it extends
(17, p. 125).

Two principal factors contributed to the decline in the importance
of the mountain routes after 1850 (17, p. 100). Improved methods
of tranusportation on the Ohio River caused the river route to absorb
much of the traffic and led to the establishment of large packing
houses in the principal river cities. The packing houses cut off the
volume of livestock driven vn foot to the eastern markets, thus elimi-
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nating the principal source of revenue of the mountain routes and
severing the chief line of communication between the mountain
population and the “*settlements.”

A second factor in this decline was the rapid increase of railway
mileage in the Ohio-Mississippi Valley about 1853, and the consequent
shift of grain and livestock farming from the Ohio Valley to the
Northwest. Aloung with this movement came the shift in the center
of the meat-packing industry from Cincinnati to Chicago.

The mountain routes were abandoned. For more than half a cen-
tury, alter 1850, the mountain people were isolated to a degree that
left them practically untouched by the economie and sacial ferment of

the period.
RAILROADS

Exploitation of the natural resources® of the mountain counties,
particularly of the coal fields, gave the chief impetus to the pene-
tration of the mountain barrier by th:: railroads® The rugged
character of the country makes railway construction and operation
expensive. Railway facilities are, therefore, limited in many of the
mountein counties, and s few counties have no railroad within their
borders. Lack of railroad facilities, together with poor wagon roads,
always difficult and sometimes impossible to travel, great y impede
the movement of persons and goods in the more rugged sections.
Economic and social isolation has been the inevitable consequence of
this situation.

The railroads penetrated the mountain region through breaches
made by rivers in the platesu escarpment. Six main lines now enter
or cross the coal field (8, p. 7190). "Laurel County is traversed from
north to south, & distance of 15 miles, by the Lousville, Knoxville, &
Atlantic division of the Louisville & Nashville Railroad, Junction
at East Bernstadt is made by the Rockeastle River Railroad, a short
spur, extending through the northern part of the county to the Jackson
County line. "The influence of topography in determining the course
of travel in the mountain region is illustrated by the fact that the
reilroad follows closely the old Wilderness road through Laurel
County and southward, while to the north the railroad routes divide,
along the courses of the pioneer roads, one branch following the Boone
trail to the bluegrass, the other passing through Hazel Patch, Crab
Orchard, and Danvills along the route followed by the Indians and
the pioneers to the falls of the Ohio River.

. TIMBER

The rrea of Kentucky is 25,715,840 acres The original forest
area was 24,320,000 acres. In 1920 about 9,400,000 acres of forest
land remained. State and national forest lands ageregated 41,284 acres
in 1925. A large patt of the woodland acreage is included in farms.

¢ The principal antural resatrees of Laurel County ore timber and gosl, Timber resources of the county
are discussed in o siubsequent section of this bulletin.  The annusl eutput of coal i, Leural County Is now
approsimately 150,000 toos und the puount of labor cmployed is proportionately small, Only 22 farm
fnmilies, umang the 203 records summarized, reportad receipls from mining coal in 1827, and fve tamilies
reported hauling eonl as n soures of eash income. Bupplementary reeeipis from coal miniug would umount
pproximately to S o faily [f disceibuted equally to the 203 (smiites {ncluded in the fyrm business sqm.-
onry, TS is 6 ocash {tem of some hnportance in nn grea where the annunl ensh ineome of n‘eurlf' half the
latnilies is under 3500 and avorages only #3019, Iur the opportunitics affarded by conl mining In Laurel
County either for fstl-tima or part-time omployment aro limited, and any signifleant lacal expansion af
the Industry is improhable.

* “* Hnilroud building beran In 1858, but made o headway waedl between 1570 and 189, Since then
progress lus been siow, and vonfined uniil recentiy to margionl counties. T'he explanation {3 found in the
act. Lhat nogre of the natural resources inve been of sufficent comraerceial value in the post to warrunt the

Inrge expendttures of labor nnd eapital required by such suhemes” ({7, p- 37,
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Approximately 20 years prior to the date (1527) of this study, it was
cstimated that 5,664,272 acres, or approxunately 80 per cent, of the
Kentucky mountain region was forested and that the total stand was
shout 18,000,000,000 board fect {4, pp. 133-135). The original hard-
wood stand was probably two and a half times as great. Lumber
production in Kentucky reached a peak in 1907 (14). In some of the
mountain districts, however, the peak of production was not reached
until & later date, when railroad development made the stands acces-
sible {4, p. 11). The opening of the conl mines expanded the local
market for forest products. "The forested areas were rapidiy depleted.

LARGE HOLDINGS

Although a large part of the forested arca of eastern Kentucky is
in farms, large h(ﬁdings are not uncommon, cspecially in the counties
in which coal or other mineral resources exist, Some renter farmers
and oceasionally some squatiers are found on these large tracts, buf
the land is prineipally in timber and is held in private ownorship as &
rule, primaxily for the preseant or potential value of its mineral resources.
The importance of conserving the timber on these tracts is, however,
receiving incroased attention, particularly in the matter of protecting
the stands from fizo.  Data wers obtained for 169 tracts of 1,000 acres
and over, located in eastorn Kentucky. Of this number, the distribu-
tion by counties was obfained for 122 tracts. These 122 tracts were
distributed in 17 counties, including in addition to those shown in
Figure 1 the following: Boyd, Carter, Greenup, Johnson, McCreary
and Pulaski. Of the 122 tracts, Letcher County had 26, Clay and
Whitley Counties 14 each, McCreary 13, and Bell 11. Figure 1 is
based on & map of fire-protection sress,” but does not show the
boundaries of individual holdings,

Some idea ol ths approximato size of large holdings in most of the
southeastern counties is given by figures ® obtained {rom county seats.
Tracts under 1,500 scres were most frequently listed, and approxi-
mately half the number ol fracts listed was included in the three acre-
age groups below 2,500 scres. The remeining 50 per cent was dis-
tributed over a wide range, from 2,500 to 50,000 acres and over.
Nine tracts of 1,000 acres and over, having & total area of 36,243
acres, including one holding of 21,277 acres, were listed in Lauvel
County. Tho 8 remaining fracts ranged in area from 1,000 to 4,600
acres and averaged 1,871 acres. The ¢ tracts averaged 4,027 acres
in aren. With the exception of these § tracts there wers oniy 4 tracts
of 500 acres and over, ranging from 570 to 856 acres, 4 ranging [rom
300 to 400 acres, and 19 ranging from 200 to 275 acres. Approxi-
mately 1 acre in every 8 of 21l land in the county end approximately
3 acres in every 10 of the land not in farms was in privately owned
tracts of 1,000 acres and over, These large holdings were chiefly in
the western section of the county, districts 4 and 5.

7 Pumnished throurh the courtesy of the Kentueky Stute Departmept of Forestry.
1 Frurnished through the conrtesy of 5. 1. Sulter, district forasler, Pineville, Ky.
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F1Gure 1.—Althongh a Iarge part of the forested area of eastern Kentucky Is in farms, Inrge holdings are not uncommon, especially in the
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COAL

The Kentuely mountain region is & part of the great Appalachian
conl field. The entire region 1s underlain by coal, but there is groat
variation in the number and thickness of the seams and in the quality
of the coal (3, p. 121).

Although the presence of eoal in the mountain region has been
known since the period of the earliest explorations, and cosl has been
produced since 1828, it is only in the last 15 years that commereial
Ekl'p.loitatiOIl on A large scale of the more productive seams has taken
plree.

Until the railroads were extended into the mountains, conl was
transported on the rivers by flatboats and rafts, The presence of coal
stimulated the building of the railroads, and the improved transport
facilities provided by the railroads made possible the commercial
exploitation of the mines.

During the period from 1925 to 1928 ceal was cominercially pro-
duced in 20 counties embraced in the mountain region. Harlan
County leads with an annual production approximating 12,000,000
tons, {ollowed by Pike, Perry, Letcher, and Floyd Counties with
annual outputs ranging approximately irom 5,000,000 fo 8,000,000
tous, and by Johnson and Bell Counties, which produce annually in
excess of 1,000,000 and 2,000,000 tons, respectively (7)., In a number
of the other countles the aunual output of coal is a factor of importance
in furnishing employment to labor, although, of course, not on the
scale provided by the heavy coal-producing counties.

OTHER MINERAL PRODUCTS

Oil was discovered in Kentucky in connection with the salt industry.
The first oil strike was made m 1819 in Wayne (now McCreary)
County (8, p. 257). Davis (8, p. 128) lists seven comumercially
productive sections in the mountains,

Commercial production of petroleum dates from about 1880. The
peak of production was reached in 1919 with an output of 9,226,473
barrels in that year, The totsl estimated production up to 1927 was
80,000,000 barrels. The valus of this large output is enormous, but
tho benefits derived by the oil-producing countics have been
questioned.?

Natural gas, clays, sands, and gravel are also of present and po-
tential importance ameong the natural resowrces of the mountains (13).

OBJECTIVES AND SCOPE OF THE 8STUDY

The principal objectives of the study were as follows: (1) To
determine the present major uses of the land, that is, whether for
crops, pasture, or woodland ; (2) to relate the present utilization of the
land t¢ basic physical conditions for the areas studied, and to general-
ize these relationships, as far as possible, to the county as a whole; (3)
to trace the relationship between the physical characteristics of land
and (¢) the distribution of land among various uses, (b) the size of
the farm business, (¢) the amount and sources of farm and other mn-

* Diavis (5. . 180) observes that “It s deubtiul whether the oil producing counties hava henefited dlzeelly
and permanently to any considersble extent, In many cases, the original holders of the lund derbved
little or no fnancial proilt from the discovery of oil, the returns from the exploftavion of the reseurce golug
outside the nren.  With the depletion of the pools and the nbandonment of the wells, tha economie strustura
cotlnpsed, lenving the region in worse condition thoun it, was prior to the discovery of oil.”
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come, (d) the sources and value of the family living, and (¢} the com-
gosg tion and characteristics of the population; and (4) to outline on the
asis of the foregolr ; analysis a land-utilization program designed to

a Operoted farm o Partiaily operated form aAtandonad farm & Dccupied hoose

FIGURE 2—LOCATION OF FARMS VISITED

Tue datn of the stody are based on farm-manngoment nnd family-living records obtained from
M3 fans, reconds for individual fields from 52 farms, wood-log records from 49 farms, togatler
with supplotnentary data relating 1o population snid o nneecupied farms, The ares soitth of
Lonudon i3 referred 19 us the smuth aren_and the nrea northenst of London ns the north aren.
('Topography hased on Uniled Stutes Gcnlo;:icul Snrvey.  Cultornl fontures hised chielly on
sketehes mawdein the Held wnd on dots supplied by the Keotucky Qeologicul Survey.)

geeure the optimum adjustments of the mode of living and of the
socinl and econonuc institutions of the area.

The location of farms visited is shown in Figure 2. The area
covered includes eight, school diséricts, Old Union, McGill, and Wyan,
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iying south of London (south area), and Old Salem, Pleasant View,
TnyTor, Twin Branch, and Long Branch, lying northeast of London
{north area).

In 1927 the eight school districts covered by the study contained
17,642 acres of land in farms. This acreage was distributed among
277 farms, an averagoe of 63.7 acres per farm. The total farm popula-
tion was 1,259 in 1028, This represents a density of 45.7 persons per
square mile for the farm population of the eight school districts.

The farm-business and fawmily-living summaries contained in this
bulletin ave based on records of 203 furms, of which 83 were in the
south aren and 120 were in the north area. Farm-business records
were obtained from 212 farms and family-living records from 227
farms. The farm-business and family-living records were for identical
farms in 205 cases.

Schedules covering the physical characteristics of fields, together
with a record of costs incurred and yields obtained in the produection
of crops over & 3-year period, were obtained from 52 farms, of which
22 were in the south crea and 30 were in the north aren, Tho sume
schedule provided data on the utilization and costs of pastures,
Farm-business and family-living data were obtained for 51 ol these
farms,  Datba relating to the resources and utilization of farm wood
lots were obtained from 49 farms, of which 21 were in the south area
and 18 in the north area. The crop and wood-lot schedules were for
identicel farms in 35 cases.

For farms for which no farm-business record was available supple-
mentary duta were obtained to show the major uses of the land in 1927
and the occupancy of the farm for the preceding 10 years.

DESCRIPTION OF LAUREL COUNTY
GENERAL CHARACTERISTICS

Laurel County belongs to the double tier of counties comprising the
western border of theQKentucky mountains. The counties of this
wastern group, about 18 in number, have been characierized, in gen-
eral, as the “ridge top’’ settlements in contrast to the *“creek
bottom 1 settlements typical of the counties further east (3, p. 14).

The ridge-top settlements comprise about one-third of the rrea of
the Kentucky Mountains. The economic and social aspects of land
utilization in Larel County are generally significant for, and broadly
applicable to, the western third of the Kentucky Mountain region.

The present study proceeded on the assumption, thervefore, that a
detailed study of the cconomic and social aspects of land utilization
in typical aveas in Laurel County would yield results significant not
only for the aress studied, but also for Laurel County and other
counties in the Wentucky Mountains where conditions are similar,
particularly the counties of the western group belonging to the ridge-
top settlements.

The surface of the London quadrangle," within which most of
Laurel County hies, is about 1,200 feet above sea level. Kncebs such

& A study In Knott County, Ky, which i in the crogk-botiom sottlements, wis made by the Kentucky
‘Bxaperiment 3iatlon In coaperntion with the United Sttes Department of Agticulture in the summer of
LRI

I special featore of the aren ineluded In the London gquadrnngle {5 that “*the uppet plain and the stee)
asenrproant are lacking.”  This feature s due to the fnct that ot this peint **the hardest rocks do not renel
entwnrd to the wargin of Lhe Qeb| " {8).
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as Frazier Knob, Laurel Hill, and Raceoon Mountain (fg. 2}, east of
London, rise 300 feet or more above the general level. These ave
regarded as vestiges of the original plateau, the soft surface rock of
which was removed, leaving the present structursl plain forrned by
o hard cap of conglomerate into which the streamns have cut to form
the present ruggeg topography (2).

CLIMATE AND RAINFALL (15

Precipitation in eastern Kentucky is obtained chiefly from the
storms which move northeastward from the western Gulf region.
Records of monthly and annusl mean precipitation at Loadoen, in
Laurel County, and at four other stations in counties close to Laurel—
Burnside and Eubank, Pulaski County; Manchester, Clay County;
and Willamsburg, Whitley County—are available. Thess records
show thut the amount and distribution of precipitation are well suited
to the growing of crops.

Mean annual temperatures at Bubank and at Williamsburg are
55.1° and 57.5° K., respectively. The warmest weather occurs in July
and the coldest in February. The mean maximum temperature in
July 1s 86.7° at Eubank and 88.5° at Willlamsburg. 'The mean mini-
mum temperabures ab the same stations for February are 24° and 27°,
respectively. The climate is mild and pleasant, nlthough days of
relatively extreme heat or cold oceur. Krost data for Eubank and
Willlamsburg indicate & growing season of 177 and 189 days, respec-
tively.

8oL

The soils of Laurel County are chiefly residual, alluvial deposits
being confined to narrow strips along the larger streams. These soils
have been formed by the disintegration of the sedimentary rock. The
residual soils of the county vary with the rock strata from which the
various soil types were developed. Although no soil survey has been
made in Ln.ur;{) County, soil characteristics can be inferred, in general,
{rom the nature of the rock strata. (Pl 1.)

The rock formations of the portion of Laurel County shown in the
London quadrangle belong principally to the Pennsylvanisn series
laid down in the Charboniferous period. Most of the ares in the
vicinity of London has soils derived from the Breathitt formation.
Southeast of London the Corbin conglomerate at the top of the Lee
formation appears, although the Breathitt formation predominates
here also. Since the relafion of these types to land utilization is
hereafter considered, & brief description of each type is essential.

The Breathitt formation is composed of sandy shale and coarse
ferruginous sandstone. The topography is characteristically hilly,
with gentle slopes and rounded summits. On the shale outerop the
soil is fair, but soils derived from the sandstone are poor (2).

The Corbin cenglomerste lentil is s cap of conglomerate and of
coarse pink sandstone overlying the Lee formation. Clifflike topog-
raphy and light, sandy soils ave characteristic of the Corbin formation.
An important phase of the DeKalb fine sandy loam is derived from
the pink sandstone of the Corbin conglomerate. The DeKalb fine
sandy loam is deficient in organic matter and is poorly adapted to
sgriculiural uses, It is usually found on the knobs and ridges (7).
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The Lee formation is composed of “sandy shale and sandstone with
a few seams of coal” (2). Ridges and gently rolling uplands are
characteristic of the topography. The soil survey of Rockeastle
County, which adjoins Laurel County (1), found soils of the DeKalb
series derived from the Lee formation. According to this survey, the
sandstone and fine sandy shale of the Lee formation give rise to the
DeKalb fine sandy loam, which is characteristically gray, but some-
times yollowish brown in color. Smuall sandstone pebbles and sandy
shale are mixed with the soil and seattered over the surface.

Along the slopes where the sandstone of the Lee formation has
been removed, this formation produces the DeKalb shale loam.
This soil type is extensively developed in Rockeastle County, and
extensive areas of the Leeformation, from which the type is derived, are
shown on the London quadrangle in the northern and western parts
of Laurel County. (Pl 1.) But the Leeformation is exposed only to
a limited extent in the vieinity of London. In the north area, farms
lying along the Ruceoor and tho Little Raccoon Creeks include soils

erived from the Loo formation, and on these farms it is probable that
the DeXKalb shale loam predominates. The rolling-fo-rough topog-
raphy is a limiting factor in the use of the land for the growing of
cultivated crops, :ﬁthough the soil is fably productive.

The DeXalb shale loam consists of a silt loam about 10 to 12 inches
deep, underlain by compact, silty clay loam, grading mto silty clay.
In color the soil 1s usually light brown, ranging from a yellow to a
brown. Erosion has progressed further on the yellow soils, Sand is
sometimes present, and shale and sandstone particles in the soil and
on the surface are common. The soil is derived from the weathering
of the shales of the Lee formation.

The DeKalb sand and the DeKalb silt loam are typically ridge-top
soils derived from the sandstones and shales of the Lee formation.
The former type is loamy, forming a loose and incoherent soil which is
low in organic matter and retains water poorly. The DeKalb silt
loam is gray to light brown in color. Its organic content is higher
that that of the lighter, sandy seils, but the soil is not so favorably
regarded as the shale loam lying on the slopes. In the Rockeastle
County survey only a limited area of these soils was found.

In the eastern portion of Laurel County the Breathitt formation,
lying on top of the Corbin conglomerate, or on top of the Lee forma-
tion, is chiefly exposed. (PL. 1.) In the western portion extensive
areas of the conglomerate cap overlying the Lee formation have been
exposed, and over a large part of this section the erosionsl process has
gone further, reraoving the conglomerate cap from most of the area
and leaving the Lee formation exposed. Along the Rockeastle River
and st scabtered points yet deeper Carboniferous strata have been
uncovered in channels cut by the streams.

DRAINAGE

The Rockeastle and Laurel Rivers, tributaries of the Cumberland,
drein the northern snd southern portions, respectively, of Laurel
County. The valley of the Rockeastle is narrow and bordered by
precipitous sandstone or conglomerate cliffs. Except in its upper
reaches, the Laurel, ike the Rockeastle River, has cut through the
conglomerate, forming steep walls from 100 to 400 feet high (2).
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MAJOR USES OF THE LAND

The foregoing description indicates that the physical characteristics
of the land have had a predominating influence on the economic and
socinl history of the Kentucky Mountain region.

Duata of the census on the utilization of land in Laurel County in
1824 are shown by districts in Table 1. TFigure 3, based on Table 1,
shows the distribution of land in farms. The topographic and geo-
logic fentures of Loaurel County shown in Plate 1, and the associnted
factors discussed in the text, arve closely related to the distribution of
land in farms shown in Figure 3 and sugrest a preliminary basis for
dividing the county irjo four main sections, each characterized by
essentiatly different counditions affecting the use of the land. The
marked contrast in the davelopment of the rock strata of western and
enstern Laurel County is shown by Plate 1. To a lesser degree thers
13 also a contrast in topography bebween the two portions, the western
part of the county being the more highly dissected and rugged.

Tanne 1.—Fuarms and farm acreage, by disiricls, Laurel Coundy, Ky., 1025

temn Total

Distriet Dislrici._l.".[)istricl. District| District| IHstricl | District!
1 ] ] 4 5 6 7

Number of frms . 452 451 LT pLrM 2, B

~leres AAcrer | Acrex
A}:pms‘mntu Innd aren G, 784 35 T 4, 52,126 | 18, (S8 1282 300
All lnned in furms i AN B 23, (| 30,350 | 10,412

Aversgo per fnrn 3.6 48,3 - .2 a1

C'rop Inmd: -
Harvested In 1024_. ... TO0F b T S02 10,736 | 3,57
Crop Mublume. ., ] 0 25 5 37 H
Ty ar fnllow 1, 781 % 1, 857 i)

b, 333 12,690 | 4,210

Pasture lnral:
Plownble pasttr. - E i 621 1,803 pi-o
Woodlnul prsture_ 12 3 890 B37
Otiar pasiior ¥ o] 5,840 405

6,173 E B8 2,07

Woodlnnd not used for pustura . A S A, M4 YE 6,185 | 3,00
Allothur bl dn s ool 1,420 1,185 0,005 | 1,32

Compiled from the Census of Agriculturs, 1925 (15).

I Tha area of Laurel Count v shown 15 the fum of the arcas of tho savers] districts, Thess areas ware com-
puted by tha uze of n planlmerer, The U, 8, Census of Agricnlture, 1U25, and the Kontucky Geologicnd
survey roport, ruspectlrul?', 34, 050 acres and 292,062 seres a9 the ares of Lanrel County.

v Actording Lo the Jeflnfion of the census, this [meludes “all roogh, swampy, or wnste land neither in
forest, pasture, or crops, end alse the lamd cecupied by buildings, barnyards, feed-lots, roads, ete.”

THE WESTERN SECTION

The rough topography characteristic of the western section (dis-
tricts 4 and 5) is distinetly unadapted to agriculture and, in addition,
the licht, sandy soils derived from the conglomerate sandstone, which
is extensively developed in this section, are deficient in organic matter
and are unproductive. This section embraces 43.2 per cent of the
area of the county, of which district 4 inchtdes 23.4 per cent and dis-
trict 5, 19.8 per cent. In the northern part of this section (district 4)
only one-third (32.4 per cent) of the land area was in farms in 1925,
{Table 2 and Fig. 3.) Of the land in farms, 56.6 per cent was wood-
land. Woodland in farms comprised, therefore, approximately 18.3
per cent of the total land aren of the district. The area not in farms
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ig principally forest and woodland, and thess classes of land comprised,
therefore, approximately 85.9 per cent of the total area of district 4,
of which 18.3 per cent was in farms and 67.6 per cent was not in farms.

Fig. 4.)
TarLe 2.—Percentage distribution of farms and acreage, by districts, 1925
DISTRIBUTION_ WITHIN THE COUNTY

Distrlet| District| Distriot DHatriut | District| District! District
Lter 1 2 3 4 5 6 7 | Total
Fer cent| Per centi Per cent| Per centi Per centi Per cent| Per cent| Per cent
Wumbior of faEmS.. o eeemeeeeee ] 10.3 17.2 1.2 30,8 M. 0 202 165 100, ¢
Approsimnte land srea.. ... ________ 6.9 12,7 18.3 .4 16,8 18.5 o, 100.0
DISTRIBUTION WITHIN TRE DISTRICT
1
Forcanlago of total lond aren in farms_ | 4.3 45,1 Bi 1 324 .1 a8, 8 58,7 L60.2
All land fn farms:
Crop tand... 3.8 40.1 415 25.8 30.0 .7 0,7 357
‘Pasture land M8 20.4 20.3 121 0.8 21.0 1.2 10.8
Waoodland 7 10.6 .4 M0 5.6 44,4 19. 5 T 2.7
All other 120 6.1 1Y 5.6 4.7 2.8 124 4.8
Total . o e WEO[ 1000 160.0] 100.0| 106,0] 100.0| 100.0 100. 0
Crop lnnd:

nrvested In 1024 748 BL.3 M. 8 75,3 .l 85, & B4¥ g9
Crop fallure_... 1.2 0 5 L1 .3 .4
Idle or fallow, M0 5.6 3.4 M2 2.8 .7 15.0 18.7

Total . e 100.0 | 1000 1W00.07 100.0| w00 100.0| 1000 100.0

Pastura lnnd:
Plowable pasture, ... ___ 50,8 80,8 £5.8 5.4 6L 35 2L1 3|Y fL3
Woeodland pasture. ... 127 2.1 LN im0 1.1 .4 41.2 WL
Cther pasture. 7. 3 58 T.6 .4 4.5 .0 25,4
Total. oo 100.6{ 100.0] 00,0 00,0 100.0] 100.0 100,40 100.0
Crop land barvested, 1924:

(1.5 + T ---| 43.2 38,13 36.3 4.2 51,7 48,2 40.1 43,2
Smal] gralns 14,2 11.8 17,0 12.8 12.2 9.2 15.2 13.4
Hay b e 3.7 0.4 5.0 24.3 23.8 3.1 23.8 a8

b ] .5 2.3 N & 5 1.2 1.1
20034 1T - E .6 .4 .1 3.7 1.2 i.1 1.4 1.8
Potatoes Lt 2.t N LT 2.0 2,2 2.0 1.7
Swoetnotntoes. T B Wi .4 W5 A 1.1 N
Al other 1, . 21 8.8 T 7.4 3.1 51 0.3 9.3

B 11 W00.0) w000 100.0)] 1000 1000} 100.0| 100.0 100.0

Camplied from the Censns of Agriculture, 1035 (/8).

t The census shows that land {o fnrms tn 1825 amonntad to 53.4 Emr cant of the total ares, Instead of 50.2
per eent, For an explanation of this difference see fnotnote 1, Tablo 1.
! Woodland pasture, unless otherwise noted, will always hé Included tn woodland, not in pasture land.
1 The census shows a totul of 16,774 seres In hay. Thls total Ineludes 867 acrea of anmual legumes cut for
hay for which figuras by districts were not obtalned. In ecampirting the perceritage distribntlon of the erop
pereage, 1hese 557 acres were included fn tha ncreage of il other crops, not 1o the acresge of hey.

In district 4 crop land renresents only 25.8 per eent of the land
in farms, the lowest propor: on represented by crop land among the
districts in the county. Although the average acreage per farm {71.6
acres) is the largest among the districts, the average amount of crop
land per farm (18.5 acres) is smaller than in any other district, except
one. Farmers in district 4, although having more land per farm than
in other districts, have less land that is worth having from an agri-
cultural standpoint, Moreover, one-fourth of the crop land in this
district was idle or fallow in 1924. A brief account has been given
(p. 3) of the effort to establish a colony on the conglomerate and
sandstone ridges around Bernstadt and of the emigration of most of
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the settlers and the rapid disintegration of the colony. Apparently,
the ridges are too narrow, the soi%s too poor, and the slopes too steep
to permit generally successful farming, particularly since the country
15 isolated by lack of roads.

The physical features of district 5 are also unfavorable to farming.
Compared with district 4, however, the ridges in district 5 are broader
and more extensive, the slopes, in general, are less precipitous, and
the Breathibt formation, which afferds u better soil foundation than
the Corbin conglomerats, oceupits o greater proportion of the aren.
As might be expected, therefore, o larger proportion (50.1 per cent)
ol the land nrea of district 5 than of district £ was in farms in 1925.
The acreage per farm (71.2 acres) averaged sbout the same as in
district 4, but crop land averaged 21.8 acres per farm, which compared
favorably, in nmount ab noy rute, with the other distriets of the coun-
ty. But the [wet that 28.8 per ceni of the crop land in this district
was tdle or fallow in 1924 suggests that much of the land was of poor
quality, Forest and woodland in farms comprised 22.5 per cens, and .
land not in farms {principaily forest and woodland) 49.9 per cent of
the land area of this district.

THEZ NORTHERN SECTION

The bounduries of district 3 roughly delimit the northern section.
Geologicnlly, it is differentinted by the fact that over a large part of
the area the rock strata of the Breathitt formation have been removed,
permitting extensive development of the Lee formation. This devel-
opment in the northern section, unlike the situation in the western
section, is not associated with exposures of the Corbin conglomerate,

which is a hard conglomerate cap overlying the Lee. The fact has o
twofold importance. In the first place, the relatively uniform ex-
posure of the Lee lormation produces bread ridges, moderate slopes,
and gently rolling uplands, interspersed with stretches of bottom land
along the creeks, which are better adapted to farming than are the
relatively steep slopes and more rugged topography of the western
section. (Pl 1.) In the sccond place, from the rock strata of the
Lee formation is developed the DeKalb shale loam, which is distinetly
superior to the light, sandy soils charneteristic of the Corbin con-
glomernte, .

Of the total area of the district, land other than forest or wood-
land {principally crop amd grazing land} comprised 72.3 per cent,
woodland in Tarms 11.8 per cent, and land not in farms {principally
forest and woodland) 15.9 per cent.

Land in farms comprised 84.1 per cent of the area of the northern
section (district 3) in 1925, although much of the topography is
rough. [Parms averaged 65.4 acres per farm, but the amount (27.1
acres) of crop land per {arm averaged higher than in any other dis-
trict. Only 14 per cent of the aren of land in farms was woodland.
The spur-line railrond extending from East Bernstadt to the Jackson
County line, along the valley of Little Raccoon Creek, relieves io
some degree the isolation of adjacent farmers. Roadsin the neighbor-
hood are unimproved and often impassable. Further west, a north-
south section of the Dixie Highway, passing through Vietory and
Mershons, supplements the transpors assets of the district.
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THE CENTRAL SECTION

Districts 1, 2, 6, and 7 offer little contrast in the character of the
rock strata exposed. The Breathitt formation predominates, with
considerable areas of the Corbin conglomerate exposed in each dis-
trict, especially in district 2. Nevertheless, districts 1, 2, and 7,
which are here designated as the central section, have certain fea-
tures in common that differentiate them from district 6. Speeifi-
caelly, they are traversed by the only main-line railroad and the only
through highway inthe county. Consequently, the most populous
towns in the count , including the county seat, are found within
their borders, Coal-mining development in Laurel County, alse,
has been confined to these districts. A number of mines ave located
in district 7 along the Rockeastle River Railway, in the vicinity of
East Bernstadt. These facts are enumerated because of their bear-
ing on special features characterizing the use of land in these districts.

Farms are smaller than in other districts (Table 1}, averaging 54.6
acres, 48.3 acres, and 36.1 scres in distriets 1, 2, and 7, respectively.
More farms in districts 1 and 7 ave located on Improved roads. Dis-
trict 2 is worse off in this respect than district 5, although nearness
to railroad stution and paved highway uflords to the former district
transport fneilities superior to those of the latter. Farm real estate
values in distriets 1, 2, and 7 also average higher than in other dis-
tricts. (Table 3.} The value per acre of land and buildings in dis-
trict 7 is nearly four times as greal as that in district 4. In district
2 the value per acre of land and buildings is twice, and in district 1
three times, as great as the value in district 6. Values in distriet 3,
however, are equal to those in district 2. TIn districts 1 and 7, adja-
cent to Kast Bernstadt and London, respectively, the average invest-
ment per farm in implements and machinery is relatively high, com-
pared with other districts. The same statement applies to the
nverage mortgage debt per acre. Table 3 shows, however, that as a
farming area district 3 compares favorably with the districts in the
central section.

In average crop values per acre, farm population per square mile,
farms reporting expenditures for feed, and value of dairy products
per farm, district 3 ranks well to the front or leads the other districts.
Attention has already been called to the superior quality of the soil
associated with the Lee formation, which is extensively developed in
district 3. Another factor in the relative prominence of district 3 as
a farming area is indicated by data obtained in the study. Farms
of the south area were located in districts I and 2 and farms of the
north area were located in districts 3 and 6. It is interesting to find
that of the 203 farms included in the farm business summary only
33.7 per cent of the operators in the south area depended mainly on
farming for a livelihood, in contrast to 51.7 per cent of the operators
in the north area. Apparently, because of better roads, n2arness to
town, and similar factors, there is a greater tendency in the south area
to utilize farms primarily as residence sites, and to rely to a greater
extent on outside employment as a principal source ol income,
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TanLs 3.—Agricultural tmporlance of the severel disiricis as indicaied by specified
Hems, 1925

Dis- Dis- Dis- Dis- | Al dis-

Ps-
Hom triet 1 | {riet 2 | trict 3 trigt 5 trier 7 | triows

Vilite of horvested ¢rops per acre of
crop land, WM, o ..., Clobhurs.
Value of Inid and bui; , 10T neTe
1 | 1
Vadite of ! exelodine baildings, per
Tl Y {1+ 111+~
Vidao of Bajlemnents aml machinery,

por far, lesdiy

Furms reporbing morlenge dein:

Mortengedelt, per nere. lollars..
Hatio of deiot to valus__per conto.
Whita Iarm popululion, e squnre
17 1Y . - 1|11 +7.] S
Fars lovatcd oo unbapreved dirt
e cent..

cot
Fertilizer,

Cows wdlked, por fnrm, 102
Bz er.
Mils produced, per eow, 2
gallons o

Value of doiry rrmiucts, i024:
Batter wndg oy fanms__dollnrs.
Buttering sold.
Croan solil ..
Whale mills so!

Totul

Ppr farm o
Egus protiieed, per farm dozen . 87

Compiled from thy Census of Agriculture, 1925 (i8).

In district 1 & very high proportion of the land is in farms (84.3
per ccent), principally becnuse of {airly even topography, relatively
good roads, and nearness to London. Districts 2 and 7 include con-
siderable rough land which tends to reduce the ratio of land in farms
io all land in these districts, and to increase the ratio of woodland to
all laud in favms, in companson with distriet 1. Forest or woodland
comprises 24,2 per cent of the aren of district 1, 52,7 per centi of district
2, and 62.8 per cent of district 7.

THE EASTERN SECTION

The esstern section (district 8) presents s rough topography, marked
by such prominences ns Raccoon Mountain and Laurel Hill in the
northera portion, and by broad ridges and less precipitous slopes in
the southern part. No railroad traverses the section. In the north-
ern part there is no road worthy of the name, and in the southern
part the main road passing through Lida and Bush and connecting
London and Manchester, the county seats of Laurel and Clay Coun-
ties, respectively, was in very poor condition in 1928, To some
extent, as previously noted, the rough topography characteristic of
the northern part of the eastern seotion differentiates it from the
cenlral section (distriets 1, 2, and 7), but & more significant difference
between the eastern nnd the centrul secticns is the relatively greater
degree of isolation of the former, because of lack of roads. To reach

88114°—32—2
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the railroad station at London from points along Slate Lick and
Raccoon Creeks, with a team heauling a light load, is an arduous under-
taking. The census shows that 98.2 per cent of the farins in this
district in 1925 were located on unimproved dirt roads. (Table 3.)

District 8 and parts of district 3 are preeminently the areas where
cropping of the slopes bas lefs a waste of wornout, heavily eroded
fields. ‘Fhere is less waste land in distriet 3, because of the relatively
large amount ol bottom land in that district. But the “all other
land ™ classification of the census includes 18.2 per cent of the land
in farms in distriet 3, which is higher than the figure for any other
district exeept district 6. In district 6 nearly one-fourth. of the land
In [arms is classed as “ull other land,” representing principally eroded,
barren, or ‘“filth”-covered * hillsides. (Table 2.)

Average [arn values of land and buildings, implements and mach-
mery, and dairy products are lower than in any otber district, except.
districts 4 and 5. Average crop values per acre nre aiso compar-
atively low in district 6, although distriet 1, in addition to districts
4 and 5, mnkes a poorer showing in this respett than does district 6.

In district 8 woodland in farms comprises 13.6 per cent and land
not in furms, which is principally forest and woodland, 30.2 per cent
of the aren of the district.

Data on the major uses of the land obtained in the study cover
five school distriets ® representing the north area and three school
districts " representing the south area. In these school districts the
use of all lnnd in farms in 1927 was ascertained regardless of whether
the farms were operated in that year. Detailed data on land use
and land characteristics were also obtained from 52 farms, 30 of which
were loeated in the north area and 22 in the south area.

To facilitate comparison, the percentage of farm land in each
major use ln Laurel County and in certain districts, as shown by the
1925 Census of Agriculture (16), is presented in Table 4, together
with fgures for identical items based on the data of the survey.
The data of the census relate, of course, to the year 1924, whereas
those of the survey relate to the year 1927. This may account, in

art, for dilferences in the proportion of land in different uses shown
sy figures from the two sources. The census data also cover a larger
area than the data of the survey, But these circumstances do not
account for certain discrepancies which, obviously, are due to other
causes.  For example, the proportion of “otber land”’ shown by the
census [or districts 3 and 6 is much larger than the corresponding
fgures of the survey for the north area, which is included in these
districts. Most of the rugged land of the north area which was
placed under the “other lnnd” classification of the census, was, in
the survey, classed as pasture or woodland. The large proportion of
crop land shown by the data for 52 farms is probably due principally
to two {acts. Those records covered the years 1926, 1927, and 1928,
and any field cropped in that period was counted as crop land, al-
though it may have been pastured in 1924 or in 1927. The amount
of crop land in partly abandoned farms, which were not included in
the 52 farms studied},7 would also tend to be small and thus tend to
r:ltlise the proportion of crop land for the 52 farms compared with
all farms.

1 Tho term *'Hlth™ is used Toenlly Lo refor to spronts, briers, and weeds which infest the telds.
2 Long Branck, D] Salews, Pleasant View, Tayior, and Twin Branch,
1 ALewndl, Old Union, and Wyan.
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TaBLy 4.——/3e of land in farms in Laurel Counly, Ky., and in specified subdivisions,
1924 and 1987

North araa, South aven,
1927 1937 Dis- Dis-
tricts Bsghooll tricts
1und?, dls- | 1, 2,3,
” 3 s&:_hool (1934 3) triots ? (ﬁnd i} ’)
- is- {{rensus, Census
tricts ? farms T yiniga

30
Irmg!

Per cent| Per cend| Per cent| Per cent| Per cend Per cend| Per cent| Per cend
Crop land... . 41,2 Ry i85 457 40,0 3 3 38,4 35.7
Pastura laod A . 2.5 4.0 274 2. a0 H.ob 1. 5
Woadland . - X N 18.9 : 25.4 242 X 198 07
All other 4. 3 2L7 . 3.& 8.5 s 3 18.9 4.8

1 D 3 100.0 | 100.Q Weo | 1000 8 100.0 1000

! Physieal description of crop and pasture flelds and detailed data relating to the utilization of crop und
pasttire lands wors ghitained from theso farms,

1 {ncludes wll ozl fo farma, whelher or not the farms were aperated In 1927,

3 Farins Tu the storth aros woern located in distriets § nnd 6 aned farms in the sonth nres in districts 1 ol 2;

¢ Orchards wnd gardens are inelinled undet "all other.”

* Inchidos farmstosd, ronds, and miscellancous wasto land.  Sea ulso Ioptnoto 4,

? Wasta lnand represents spproximately 4.3 per cent of the total (or tho 30 farms, 4.2 per cent for tho 22
oy, and 4.4 por cont for the combined 52 farma,  (Table 1.)

On the basis of the general features of the geology and topography
of the county and statistics of land use it has been possible to divide
the county into four mein sectons, the boundaries of which corre-
spond roughly to boundaries of the enumeration districts of the
census. This preliminary division of the territory makes possible a
more precise definition of the problem. The agricultursal potentialities
of the western section (districts 4 and 5) are defined practically by

what can be accomplished agﬁcultumlly, under conditions pre-
s

vailing in Laurel County on lands of broken topography, steep slopes,
and light soils. The section is agriculturally ungeveIOPEd, roads are
poor, and the population is sparse compared with other sections of
the county. What do the data of the study suggest with regard {o
the agricultural possibilities of lands of this type? :

The northern section presents a somewhat different question.
Although a considerable portion of this section (district 3) is rugged,
there are extensive arens having thesoils and the topographic character-
istics associated with the Lee formation, The section is handicapped
by lack of roads and yet there is a farm population of 45 persons per
square mile. TFor the northern section the specific questions are:

hat type of land is best adapted to agriculture? What mistakes, if
any, are apparent in the use of this land? What crops and farming
practices are best adapted to successful farming on the better lands?
What adjustments in the use of land appear desirable?

With regard to the eastern scction (district 6), the problems in
the use of the land are essentially similar to those of the more rugged
parts of the northern section (distriet 3). Specifically, the problem
1s to determine the extent to which bottom land and land of fairly
moderate slope are essential to successful farming in the section.
Corollary to this, is the question as to the amount of land in the
section having the essential characteristics.

The central section (districts 1, 2, and 7) presents the anomaly of
a large proportion of land in farms and a relatively small amount of
farming. A large proportion of the income of ferm families in this
section is derived from employment off the farm. Is employment
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off the farm greater in this section than in others because the land
affords a poorer basis for farming, beceuse opportunities for other
employment are greater, or do both eircumstances combine to
furnish the explanation? If beenuse of poor opportunities for farming
families in this section must depend on outside employment to obtain
zn adequate living, what is the outlook for such employment?

In order to obtain from the data of the study at least & tentative
answer to these questions, it is necessary to examine the relation of
s?ccifjc land charpeteristics to the use’of land for crops and pasture.
"Phis introduces a second step in the analysis,

PHYSICAL CHARACTERISTICS OF CROP AND PASTURE LAND

Detatled physical description of the crop and pasturs land was
obtuined from 52 farms—22 farms In the south aren and 30 {arms in
the north area. On the basis of these data the total ares of crop land
and pasture land in the 52 farms was clussified according to the dis-
iinetive physical characteristics or conditions to which the pareel in
question most closely conformed. The physical chargeteristics or
conditions definitive of each class of land are shown in Table 5.

TaABLE b——Physicul characteristics recognized in the classification of crop and
pasture land

Clss of Fronbioge o

et} Slops Surfnce arostott Stones Btumps
beveneeoos| Loss than 10 | Smooth towightly | Well drnined._. | Typleally nons i..| Typlcally nons,
o cont, rolling.
b S e, Sruooth to rolling. ‘l'y{iie}zﬁl)‘ shoat | Modorate or Rono. Do.?
woshiug.t
B mmeead] [ 1) do Heavy crosion... Hen&? surince Dos
5 4.
. R 1) J L 7, eeeei Falr  te well | Typleally none_._| Stumpy or
droined. fijthy.?
5 par cent or § Smoath. L o..... Poor # do Typically none,

S5,
Ty pleally fiak.

Beecaeemeo| "E¥pleally fint. .. ... - TR I s |« S, do Do.
T memr—nns 10 ta 2¢ por .Rolilni: toronghor| Heavy sroslon...) Mumercus stoues | Often  sesttered
cant. hilisida, or henvy shala, ?ltlt:tz‘nps ohd
8. rmmneman 20 per cout or | Rough or steep | Erosfon fypleal- | Few or none.____. Typieally hone
HNrG, hifsido, 1y slight.
| R do... .| Rotling torough or | Heuvy erosfon__| Tynplealiy shalaor | Boattored old
steop hillside. stones, sturnps.?
| TP I L[ TR R L2 S Pypleny stight | Typlonlly fow or | Numeronasound
aroston. RODO, ?ﬁt&zg w8 or

Tteck outcrop
stouy Innd,

t Miny bave Hght snrfuce shinke or fow seattorcd siones,
1 Qecnslonnl gnilies; wet spots oftan at fook of sioDas,

2 My have ! old, rotten stump per nero.

« Weeds and other filth often Infest these fiolds.
s Often new clearing with sound stumps combincd with old clearing with roften afumps,
s Clanerslly Iow, with crawfishy or swampy palchoes.

7 Predominnntiv wet, crawflshiy, or swampy innd,

# May have old, rotten stumins; no fiith: good stand of grass,

% Old elgaring sprouts nnd ofber filth not uncommon.
W Recent clearing.

The presentation of the physical and economic dete relating to the
52 farmns is not designed to provide statistical demonstration of the
relationships suggested by a comparison of the averages. In many
instances the smallness of the sample imparts & very high probable
error to the average, but since these avérages exhibit & logical and
clearly defined pattern, consistent with the pattern suggested by
collateral duta, it is reasonsble to sssume that the averages provide
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s basis for describing qualitative differences between classes of land,
although their use as & basis for accurate quantitative deseription or
comparison may not be justifiable. For example, the figures may con-
voy with ull necessary conclusiveness the fact that land i class 1 is
economically superior to land in elass 3 while leaving a wide margin
of doubt that the averages provide an accurate measure of the degree
of that superiority.

The 52 farms from which were obtained data descriptive of the
physical characteristics of the land compurised 4,643 acres. The
percentage of the total screage falling in each land cless is shown in
Table 6. Approximately 58 per cent of the farms and of the farm
acreags of the 52 farms visited were in the north area. The crop and
pasture land is comprised in classes 1 to 11, inclusive. The relatively
rugged character of the farms in the north area is shown at once by
noting that the crop and pasture acreage comprised in classes 8 to 11,
which have slopes of 20 per cent and over, amounts to 46.7 per cent
of the total acroage of the 30 farms, whereas the corresponding figure
for the south area is 4.8 per cent. (Table 7.) Crop and pasture
land in the north area haviug a slope of 10 per cent and over amounts
to more than 50 per cent of the total farn acreage. (Classes 7 to 11.)
In the north area, 63.3 per cent of the acreage of crop and pasture
land has a slope of 20 per cent or more and 70.4 per cent.-has a slope
of 10 per cent or more. Corresponding figures for the south area
are 8 per cent and 29.6 per cent. The 52 farms conteined 3,151
acres of crop and pasture land, of which 1,984 secres were in the north
ares and 1,167 scres were in the south area.

TaBLE 8.~ Distribulion of crop and pasture land, by classes of land, 52 farms, 1948

f Percentage
. Desigonated] Acrengs
Daseripiion y of total
olass in class acreage

Land needing Jdrolunge (slopa b por cent or less):

Smooth fo roliing lami (slopo under 10 per cont): Acres Per cent
in good ?hysiml eomiltion 1 3454 Li
o falr phiysienl conditlon_ . 2 367 LG
Badiy crovle] on slopes_ | 3 143 4.5
Stumpy or Bithy. ... 4 a2 20
Y OGRS Ay 035 .7

8,

5

Ganeralby Tow with wel spels . - a3 s X3
FProdominantly wet of SWIIl DY o oo oo eiimamamaas G 165 .2
Total ramemeo—m—mammmsmmmmmsmmeroa—e—acn-msmammammmefasadcmnanaan 473 15.0
Rolling to rough or billside (slopa 10 bo 20 per ceut):
Overcropped and eeoded oo - T poitcd 12,5
olling to rough or steep hillsice (slope 20 per cent ot fnore):
Mostly too rough or stesp for PROWINE . - crmr e meeee 8 as7 11.3
Ovarcropped and heasily eroded e —————— '] 875 7.8
Sprout latid or new clearing. -~ . U 13 7 24
B S U SURPp R 1,309 4.5
Raock outerep; stony landaomeeceeaaas i} 40 .2

L T T R Y 3,161 108.0
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Tanue 7.—Distribution of all land in farms, by use, and of erop and pasture land,
by classes of land, 52 farms, 1928

38 [nrms, poriiy area 22 farms, south area 52 farms, both sreas
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UTILIZATION OF LAND FOR CROPS

Crop land comprises 69 per cent and pasture land 31 per cent of
the crop and pasture land in the 52 farms. (Tables 8 and 9.) But
the proportion used as crop land varies widely between classes, ranging
from 12.5 per cent in class 9 to 98.6 per cent in cless I.  On the other
hand, 50.3 per cent of all the land in pasture is in a single class—class 9.
{Table 9.) The physical characteristics of the land undoubtedl
affect its use. Conversely, the use of the land for specific crops wi
cortainly affect the physical conditions of the land.

Tantn 8.—Dislribution of crop land, by classes of land, 52 farms, 1928

30 farms, north area 22 farms, south arsn 52 furins, both areas
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Tasre O.—Disiribution of pasture land, by classes of land, 52 farms, 1528

3 farmis, north grea 2 tarms, south aren 52 farrus, both arens

Percunt- Percent- | Porcont-
Cluss of lund  |Acrenge] upe of nfl | Percent- |Acrengei nge of il | Peccent- { Acresge, nea of nll | Percont-
of Innd i | nga of &fl of Inndd in {ege of sl of haedd {n Juge of gl
pastureicinss ased| inod in | pusturejelnss used] land in | prsturepelsss used| snd (o
innd  {us pastorel pastore |ond tay !i:tsl.urc prstura | lapd as imsture [haisLura
nud nrd el

AAeres § Per ool | Per cent | Aeres | Poecent ] Perogend | cleres | Fer cent § Pereent
& LD 2.2 3

1. . o 0. 0. 5 bR LD 5 i 0.5
el i 0 0 0 ¢ 5 % o 1 .6
3. I 17,1 .8 o3 21,3 EX Pl 0.3 4.0
4. az 5.5 81 4 16,0 1.8 2% 3.9 7
5 o4 152 3.4 4 16,5 o3 o 352 0.8
5.0 a5 435 33 % 7 14.3 6 37,0 6.2
7. it 241 17 52 T 6.8 103 .2 1.5
5 - ) 0.6 13, 5. 15 5.8 5.8 1t 310 17
v 04 5.0 Gi7 2 15,6 10.1 972 56,2 50,3
. i 15, 7 [T S I B i 13 01
W Tl I T 491 ; e 45 57.5 3.6

Tolal.... | T 3.3 100.0 100.o| 578 L0 100.0

RELATIONSHIP OF LAND USE TO LAND CHARACTERISTICS

The limitations which physical characteristics place on the use of
land for crops and, conversely, the effect of the use of the land or of
the kind of crops grown on the physical conditions of the land operate
both ways to lunit the smount of crop land available. Why is more
than 25 per cent of the total corn acreage of the 52 farms grown on
the steep, hillside fields of class 9, and only half that proportion on
the gently sloping fields of class 17 (Table 10.) Although the acre-
age of land in class 9 is more than two and cne-third times the acreage
in class 1, the amount of crop land in the two classes is nearly equal.
{Table 8.) Hay has first choice of the class 1 land, as compared with
corn. More than 55 per cent of the crop acreage of class 9 land isin
corn, whereas over 60 per cent of the crop acreage of elass 1 land
is in hay. The growing of corn on the steep fields of class 9 is
accompanied by rapid erosion and exhaustion of the soil. Hence,
fields are rapidfy abandoned for crops and become pasture. In the
notrth aren, 84.7 per cent of the pasture land is in class 9, and that class
comprises 50.3 per cont of all pasture land in the 52 farms,

Thus the amount of crop land, limited in the first instance by phys-
ical characteristies, becomes further reduced by conditions ansing
from the practice of growing crops on land unsuited for that purpose.
How is this loss repﬁtced? Historically, it was simply a process of
clearing new land. But practically all available land was soon cleared.
The characteristic cycle of land use in the mountains then developed.
The sequence runs: Clearing, cropping, pasturing, abandonment;
reclearing, cropping, etc. To break this vicious cirele is the crux of
the land-utilization problem in the mountain region,
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Tarue 10.—dAcreage in crops and perceniage distribution of acreage in crops and
of erop acreage, by classes of land, 52 farms, S-year average, 1926-19328
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t Tneludes miller,

! Eneludes oats for bay as well as for grain.

1 Less thnan half nn acre,

¢ {Mipds 11 is omiteed from Whls s snbsequent tables relating to the ntliizntion of ¢ropland, becatse the
sinal? necenpe of crop lpmed in this elass was mdo 1 of seottered plots an which crops wers grown only
greasionally nnd for whici: e satisfactory figures on production were obtal ned.

The detailed study of 52 [arms in Laurel County furnishes a cross-
section view of this eyclical process in the utilization of land. Of the
¢rop and pasture land in the 52 farms, 28.7 per cent has & smooth to
rolling surface and a slope under 10 per cent. Land of this descrip-
tion 15 embraced in classes 1 to 4. (Table 6.) The simplest pro-
cedure in exhibiting the velationship of land use to leud character-
isties on these [arms is to discuss the land classes seriabim. .

Land placed in class 1 includes 11.6 per cont of the totul crop and
pasture area. It exhibits physical featives and conditions well
adapted to the growing of erops. Nearly all (98.6 per cent) the land.
in this cluss is crop land. The crop acreage aversges over 60 per
cent in hay, corn ranking second with 18.4 per cent. Over a 3-year
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Feriod 28.4 per cent of the total hay acreage was grown on class 1
and, although land in this class comprises only 16.5 per cont of the
crop land.  Class ! land marks the high point, both (rom the physical
and econoniic standpoint, in the ntilization of smooth to rolling land
with slopes under 10 per cent.

Clnss 2 includes practienlly the same acreage as elass 1. The
characteristic difference between land in class 1 and that in class 2 is
the grenter degree of erosion or “sheet washing” and the presence of
oceasional guilies on elass 2 fand.  In addition, wet spots are found at
Lhe foot ol the slopes of class 2 land, and seattered stumnps occur in the
fields. Crop lund comprises 98.4 per cent of the acrenge in class 2,
Hay still predominates m the erop acreage with 40.2 per cent, but the
proportion of the erop acreage in coru has increased from 18.4 per cent
on the class 1 iand to 29.7 per cent on the class 2 land.  Nearly 20 per
cent of the totul acreage of corn is on class 2 land, although this class
comprises only 16.6 per cent of the total erop lund.  Cern tends to be
grown on the slopes of class 2 land in part because of better drainage,
wot spc);ts often occurring at the loot of the slopes. (Table 5, foot-
note 2,

('luss 3 incrudes 4.5 per cent of the totul area of crop and pasture
land. Class 3 land, essentially like classes 1 aud 2 in other respects,
is heavily eroded, and the washing out of the soil particles has left a
heavy surlece coating of shale on the fields, In passing from class 2
to the heavily eroded land of class 3, the most signifieant fact to note
is the increase in the propertion of pasture. Pasture amounts to 20.3
per cent of the acreage in class 3. This pasture use represeats, for the
most part, o phase of the process of field abandonment and reversion
to woodland. Much of the soil is too badly eroded and depleted
longer to produce crops. Many of the fields have become infested
with weeds and sprouts. (Tuble 5, [ootnote 4.) Fields of this
description become pasture, and the remaining fields continue to be
used principally for the production of hiay and corn until the process
ol deterioration is complete.

The remainder ol the aren of smooth to rolling land with slopes
under 10 per cent is included in class 4. This class comprises oniy
2 per cent of the acrenge of all crop and pasture Iand in the 52 farms
and but 6.6 per cent of the land area in classes 1 to 4, inclusive. In
part, this land is made up ol old clearings which have been cropped
and reverted to pasture without reaching the state of improvemens
represented by class 1 land.  Old clearings often have been extended
by the clearing of new land. After cropping to corn for two or three
years the land is usually seeded to oats and grass. Hay is cut as long
us a stand can be maintained. Stumps interfere with good tillage,
and weeds and sprouts quickly recapture the land. The fact that
these ficlds have been incompletely cleared and have been cropped for
relatively short periods has checked the progress of crosion.

Land needing drainage comprises 15 per cent of the total area of
crop and pasture land in the 52 farms. Land of this description, is
omgrnced in classes 5 and 6. (Table 5.) Land in class 5 is generally
low. “Crawfishy’ or swampy patches, fit only for grass, restrict the
use of the land for cultivated crops. Sixty-five per cent of the crop
nereage is in hay, Corn ean be grown on some fields at the risk of
having part of the crop drowned out. Class 5 comprises 9.8 per cent
of the crop and pasture land of the 52 farms. Over 30 per cent of the
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land in this ¢lass is in pasture. Class 5 includes 15.2 per cent of the
total bay acreage on less then 10 per cent of the total crop land.
Class 6 1ncludes'5.2 per cent of the crop and pasture land. Land in
this class 1s predominantly web, “crawfishy,” or swampy. Very littie
of this land can be used for the growing of cultivated crops. Hay
averaged 75.7 per cent of the crop acreage over a 3-year period.

Hiliside and rolling to rough land with slopes ranging from 10 to
20 per cent (class 7) comprises 12.5 per cent of the crop and pasture
area. Although of increasing steepness as compared with land in
classes [ to 6, class 7 land is utilized extensively for the growing of
corn. Consequently, the land is heavily eroded and numerous stones
and a heavy covering of shale are found in tho fields. One-fourth of
the land in this class is now used only for pasture of the poorest qual-
ity, the use of the field for that purpose merely representing a stage in
the process of abundonment. Scattered stumps and filth-infested
fields further imdicate that the attempt to utilize land of this class
chiiufly for the production of cultivated crops is likely to prove a
failure.

Hillside and rolling to rough land with slopes of 20 per cent or
more comprises 41.5 per cent of the crop and pasture area. The
surface of much of the lund in class 8 is either too rough or too steep
to permit the growing of cultivated crops, except on a very limited
scaje. Class 8 includes 11.3 per cent of the crop and pasture land.
Land in class 9 is characteristically more rolling than land in elass 8.
Its less broken character reduces the diffieulty of growing cultivated
crops, although the steep slopes erode rapidly under cultivation. The
heavy erosion of class 9 land principally differentiates it from land
in class 8. The steep, heavily eroded fields of class 9 comprise o
larger proportion (27.8 per cent) of the crop and pasture land of the
52 farms than is found in any other class. A small proportion (2.4
per cent) of the crop and pasture area is made up of land of steep or
rough topography which has been recently cleared. (Class 16.)
Stumps and sprouts usually have not been cleared from the fields.
Move than 60 per cent of this land was in corn. Rock outerop and
stony land (1.3 per cent} constitutes class 11,

Land of steep slopes in classes 8 and 9 further illustrates tne effect
on soil conservation of different cropping practices. Over a 3-year
period more than 50 per cent of the crop acreage in class 8 was in grass,
wherens in cliss 9 less than 20 per cent was in grass during the same
period. (Table 10.) The fields in class § show & good stand of grass
aud are clean as compared with the fields in elass 9, in which sprouts,
weeds, and briers abound.  More than 55 per cent of crop acreage in
class 8, over o 3-year period, was planted to corn. This difference in
cropping practice is significant in view of the fact that erosion is
t_\,'ptic::llly slight on land of class 8, whereas land in cless 9 is heavily
eroded.

The relative scarcity of level land and its greater adaptibility to
the production of hay, results in the planting of a greater proportion
of the crop acreage to corn on lands of intermediate slope (class 7)
than on lands of moderate slope. (Classes 1 and 2.} TFields of inter-
mediate slope tend, therefore, to be worr out rapidly, In addition
to the tendency to keep thewn in corn, the rapid erosion of fields in
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class 7, due to their steeper slopes, causes them to deteriorate more
rapidly than fields in classes 1 and 2. The actual physical difliculty
of cultivating fields of more extreme slope in some cases (class 8) has
caused these fields to be kept in grass, thus checking erosion. The
fact that good stands of grass are maintained on flelds of class 8
shows that crosion could be effectively controlled on fields of inter-
mediate slope.

It is proposed now to utilize the classification of Iand presented here
as a basis for studying some economic aspects of the relation of land
churacteristics to the utilization of crop land.

FERCENTAGE OF CROP LAND IN CROPS

A factor of considerable importance affecting the use of land for
eraps is the relation of the physical charecteristics and eonditions of
the land to the smount of idle crop land. The proportion of total
¢rop land in crops over o 3-vear period ranged {rom 35.6 per cent for
class 6 land to 98.3 per cent for class L Iand.  (Table 11.} This ratio
of utilization has a direct bearing on the question of a proper measure
of the size of farms, and of the eflictency of the farmn unit. A farm
containing 100 acres of class 1 Iand will produce more over & given
period than a farm containing 50 acres of class 1 land and 50 acres
of class 6 Jand, assuming the same ¥ield per acre on each class,
because a very large part of elass § land lies idle from year to year.
To equalize the output on the two classes of land, assuming that idle
land in each class is in the proportion shown in Table 11, would require
1 yield on eluss 6 land nearly three times as great as the yleld on class
1 fend.  In fact, not only is the ratio of ufilization much higher for
class 1 than for class 6 land, but also yields obtained from class 1
land are higher. The tmportance of class 1 Iand in a farm arises,
thercfore, not only from the larger vields obtained from it, but also
from its higher ratio of utilization as indicated by the proportion of
total crop land actually cropped over a 3-year period. The data
for extending this comparison to other classes of land appear in
Table 11,

Tansne Ll.-—Perceniage of tofal crop land in crops, by classes of land, 52 farms,
S-year average, 19260—1928

Perpendagn
Acreage af | Acreage In
Clags of land crop W, Jerops, 1690 oigr&%hl‘mi Deseription of lnnd
100 028 B,
W25-102S
Aeres Acrex Per cent
i .. . iy khd 8.3 | In good physical condlifon,
4. .- - 38 15 27,2 | New claaring.
o . .. e e 361 k] 90.3 1 In fir physienl emutition.
B . el . 2% 177 83, 5 § Qonerally low with wet spots.
0B, . . L e 165 kit 811 [ Wow clearing. X
R 243 hi| 78.6 | Mostdy too rougi: ar steep for plowing.
T 200 100 85.5 | Cvercropped and croded.
L I KL 51 42, % Do.
a .. 14 80 70.2  Badly eroded on slopes.
6. e e . i ko 45,8 | Predominattly wob or swamipy.
Totnl_.... . 12068 1, 660 A 1

t Twanty-nise torns of innd in eluss 10, aot cleared prior to 1826 or 1927, Jdeducted from this Opure in com-
putlng b percontigs of crop famd In orofs.
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CLEARING AND CROPPING SEQUENCE

Thirty-six per cent of the fotal acreage of crop land in 1928 had
been recleared at dates suiliciently recent to be reported by present
farm operators {or the 52 farms studied. (Table 12.) The propor-
tion of the total acreage reported recleared was hizhest, naturally,
in classes 10 and 4, both because the screages in these classes are
small and beeause a large part of the land ineluded is new clearing
or stump land. It follows that land in these classes has been cropped
only n few years since reclearing. The average is 2.9 years for land
in cluss 10 and 11.5 years for land in class 4. Where did the [and in
these classes appear before it reverted to pasture or brush? Reference
to Table 5 will indieate that the rolling to rough or steep hillside land
ol cluss 10 is simply a phase of the cycle of utilization of class 9 land.
Many of the fields in class 9 are old clearings. Sprouts and other
filth are common. Corn occupies 56.8 per cent of the crop acrenge,
Erosion is heavy. TFilteen vears hence the new clearings in class 10
will take the place of the old clearings in class 9.

Tanue 12—Average period in 1928 reclenred fields hund been wsed as crap land since
dute fust recleared and average ecreage recleared annually, 52 farms

Acreage in felds for
which reeord of dule | Averngo
wis obitnined peried (Lo

Tatul nere- 1938) usel

Ol of o age of erop as Lrop

Tnnd, [ty Lereentage | Innd sinco

of toind ngee- | lost re-

nge of crop cleared !
Innd

AVOrnge
NETHUES
reclenred
anoually

Percent
Ky +

TelM or average . 2 kg

Loavernge computad for 31l Aekds for whieh o reeard of date Tast recleared was ghinined hy multiplying the
mumlir of ¥eurs prior to 1028 o fold wag Inst reelenred by tho acreage fn that feld, and dividing tha sum of
e produels by Lo sum of the nereages,

Meanwhile, what is happening to this class 9 land? At present
56.2 per cent of it is in pasture. Nearly all this so-called pasture will
require cleaning up ot reclearing before the land can be cropped. At
the rate of reclearing of land 1 class 10, the shift from class 10 to
class 9 would be about 14 acres a year. Over a 15-year period this
would add 210 acres of old clearing to class 9, whereas actuaily 198
acres were reported for an average period of 16.6 years.

The growth of sprouts and other filth on the pasture fields of ¢lass 9
tends to check erosion, and these fields are gradually converted into
the type found in clags 10. The fact that reclearing of this class of
land appears to be proceeding at about the same rate as in the past
suggests that the four phases of the cycle require about 60 years.
Within this longer cycle there is often a shorter one associated with
“filth cutting.”  For example, 20 acres of class 9 land, last cleared in
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1928, was reported last previously cleared in 1922 and last cropped in
1924; 10 acres last cleared in 1928 was last previously cleared in 1916
and last cropped in 1919. A crop of sprouts is mowed off or grubbed
out and the land is put in corn for two or three years. This process
may be repeated a number of times befors the field is allowed to
revert to pasture.

This cropping sequence is itlustrated in Table 13. The practice of
cropping to corn two or three years and then pasturing or allowing the
land to lie idle was confined largely to fields with steep slopes. This
practice was followed on one-sixth of the acreage covered by the
records, and three-eighths of the acreage on which the practice was
followed was included in classes 9 and 10,

LAND UTILIZATION IN LAUREL COUNTY, KY.

Taveke 13.—~Cropping sequence following clearing of fields, by classes of land, 52
Jarms

A IH Q

Fieklsfor which satience
was rorn iirst yeur fol-
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lowed by small grain

with

Flelds for which sequence
wns forn two ar threa
yeurs followed by pns-

Lure crop or fallow third
or fourt: year

(sreded ETHSS)

{soveled wilh gross) see-
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nereagy
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This practice of wearing oub and reclaiming land is expensive and
wasteful. The process is represented schematically in Figure 5.
Some epproximation of costs 1avolved in clearing can be made from
the datn of Table 14. Dynamite is not used, nor are stump pullers
employed. A considerable amount of stump land is cultivated, as
indicated by land in classes 4, 7, 9, and 10. (Table 5.) In process
of time the stumips decay and are chopped out by hand. Man labor
is the principal cost involved.

Tanis 1t—[Tours of labor und cost ver aore for elearing ond breaking land, by
clavses of land, 52 farms

Man | forse . Horse
Aeres | lnbor | work Class of wark
g | per per per

were | uero avry

Cest
per
acro t

'I.\'mn[i{r1 Fonrs| Foura| Pe Nenborp Acres Uidonrad Howrs {Doltnrs
. h i3] ane .3 E 7 Gi| 6.3 1.3 1839
H.2 3 a 7 ] 8L4 .2 8. G0
4,2 3 . - i 155 | 46l 21.9 4R
Tad 3 - 3 41 50,1 8 12,14
LIt 3 5
R . <A Al elasses 137 495 7 S84 1340.5 | 1573

Y n compading tmoney eosts, man inhor s Diired at 20 conts an hour and horse Work at 10 conts oo hour,

? Revords wera obtained [rom opersiors of 37 farms, but when o record covered wiore than ong clnss of
Inned I Bero thod farin wns included in each land olass coverod by the reeord; henee, the stim of the fre-
yuonctes is grenter thun the number of farms.

1 Alletusses of inned whan originally cleared involved horse work.  For that rensen harse work s included
for the vatire nerenge In computing M Morss work involved in clearing all classes of land. The Agare,
therefory, 5 0ot an avemge 0! the fhmires for the severn! innd elnsses, since theto in mnny cuses relato to
subsequent stages of cleariog operations In which horse work ts not lnvoived.

The clearing operations for which man and horse hours were re-
ported were not uniform as to the size of brush or trees removed or as
to the completeness of the operation. Consequently, variations in
costs more nearly reflect differences in the density or size of the growth
removed than differences in land charncter. However, since the
density and size of growth ave related to the eycle of land use (fig. 5),
the costs are associated also with land characfer.

It is significant that the labor costs ol clearing and breaking re-
ported {or class 2 fiulds closely approximate the costs reported for
class 4 ficlds. (Table 14.) These costs relnte, in fact, to the same
stage ol operations (see stage 8§, fig. 5) and are applicable to class 4
land. The clearing costs reported for cless 3 apply to the type of
operation characteristic of stage 24, Figure 5. Costs for cluss 1 and
class 2 land logically relute to the type of operations represented by
stage 7, Figure 5. The type of operation covered by costs reported
for land in classes 5 and 8, include, as & rule, the removal of stumps
aud are roughly comparable. Operations on classes 8 and 10, on the
other hand, are broken into stages—class 9 involving the clearing up
of class 10 stump land (see class 1 costs), and the combined cost of
the operations on the two classes of lend approximate the coste
reported for class 5.




CLASSES 1' AND 2
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CROP LAND

UNTAVORABLY 3ITUATSD AND 1M+
PROPLALY CULTIVATELD 2ICLDS BLCOME
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¥

CROP LAND

CACHED FIELDS RAMDLY BLCOME
UNFLT FOR CROPPING AND ARL GRAD Y
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wiLns .

2A
PASTURE LAND

3
CROP LAND

FECROPPING RESULTE IN HEAVY
ERDSION ANG FITLDS DEFINITELY R~
VELR! 1O~

SEROUTS AND OTHLR VEGLTATION
CHELA LROBIDN AND FIELDS ARE CLEAN -
€D UP AND AGAIN USED AS~

L

i

PASTURE LAND

EXHAUSTLD B TWO PERIODS OF CROP =
PIND,THE FIELDS CONTINUL AS PASTURE
UNTIL THE OROWTH OF VEGETATION
CHECAS ZROSION, WHEN THLY PASS TO -

-

|
|
|
[
|
|
|

-

7
CROP LAND

SOME OF THIS STUMEY LAND RAY
BLUSED YO GROW A FEw CRONE GF
LORN AND AGAIN ALVERT 1O RASTURL,
SOME FILLDS FROM WHICH STUMPS
HAVE BLLN HLMOVED MAY EACOL
QUICALY AWD PASS TO CLASS 3,8uT
THC BETTEA AICLDS PASS TO CLASICS
} AND 1} AND COMPLLTE THE CYCLL

PASTURE LAND

5A
CROP LAND

SAPLINGS AND, ON $OME FILLOS,
TRLLS GPOW, SOME FILLDS MAY REVERT
MOAL OM LESS PLAMANINILY 70 WOOD/
LAND, BUT OTHERS ARL CLIARLD ARD
UTIRILD AS STUMP LAND

A FEW OF THL LESS CRUAUSTED
FIELDS MAY 1L CLEANED UB AND TEM
PORARILY CROPPLD,HUT ARL QUICALY
RECAPTUALD BY SPAOUTS AND wiLOS

5
PASTURE LAND

PinE, LOCUST, AND DTHER SPLEILS
MULTIPLY THROUGH NATURAL SLLDING
AS FIELDS WEAR YWE STAGC OF HEVZR~
$I0N 10 WOODLAND

FIGURE 5.—SCHEMATIC PLAN OF THE CYCLE OF CLEARING AND CROPPING ON FIELDS OF MODERATE SLOPE

The exact sequencs in this cyele in the utilization of fields is subject to variation. The eyele is not characteristic of all fields nor of the farm economy on all farms.
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YIELDS, YALUES, AND COSTS, BY CLASSES OF LAND

To what extent do yields, values, and costs associnted with the
growing of crops justify the method of land utilization and the cycle
of land use just described? ‘The figures brought together in Table 15
provide a basis for an answer to this question. Table 12 shows the
average mitmber of years that fields reported recleared had been used
as crop land subsequent to reclearing.

TanLe 15.—Hstimaied aunual relurn oblained from land in crops after deducting
specified costs, 52 farms, §-year average, 1926-1928

Letn Class L Chss 3

Arreape Im CTopPS i omam emam oo BOTEE 354
Acreape [ cpops grazed L., JR I I Ny
Anfinel-days T gmaod jRr nere L -nuber. 0.5
Perceutage of crop aetenps seedod Cawer teud 48,1
Perveutaga of crop sereago fertflized .0 L. L i L a1
Percontugn of crop geresge Hoed, .o - de L. s
Anpunl value of crops produced Y ___ ., dellurs. &, 451
Aurnd voltto of pasturage i, oooaaao Lo de, )

Towl., - e . . G, 737

Totn! puutiel cost of -
Maon daber ' .. .
Horse work ¥ ...
Seel. . ..., ... ...
Fertifzer e e
Litne. ... e T 1 4]

B ) PPN ¢ |« F

Totol anmin! BOE AU, ool e 0L

Annund vakio Der avte, P [ S
Annyal et per aeme | cedoo

Annund et returs or boss per nerede L do

Total or

J{TH AVITRED

Acreags In crons .

Acreags tn erofes Ernzed hr——— o
Anlummis-tduys § goazed per acre. . —-.-numther
Pervantage of crops nerenits seeded .o per cent.
Parcantago of crofr acronge fortilized o.ooolddo
Percontago of crop nervgo el DU [ SO

Annuat valoa of crops produced 1 clollars..
Anousl vuiuo of pastimmgs I en do._ ..

L T RPN | |« FUS

B8

=EER

R R R ]

=8

3

Total annunt cost of—

1,233
3
L]

. 118

Lime._..... - . 2 8 18 K 458

Total. . ceecemcemerrr—aanmna 3 2,815 18,429

Total annanl net refarn 507 T 5§, 542

Annund VAR PO MOT8. Lo n vmac e nma s e m ke aa s . 48 2182 14.50
R 3 do.... X 14584 Q.40 1132

Annunl nel return or WS peraere 4. o _do___. 4.4 ) izn 348

A minus slgo fndicates a vegailve retura.

t Qe animal unit grazing on o fokl for a day constitutes an anhmal-day, ‘The following were regarded
os tho equivalent of ane animal unlt: 1 cow, homse, mule, or steer; 2 valvey, yearlings, or colts; & hogs; 7
sheety; 10 pigs; end 14 lninbs.

1 M'u‘miinneom eneps vot incheded.

1 Estimnted ot 3.5 cents an antfmal-lay.

+ Estimutod at 20 cents o man-hour,

+ Estlinnted st 10 conts o borse-hour. . X

& Ruturn obtsined from Inhl cropped durtop the 3-year perined, 1920-1923.  Cost of ¢lesring nnd breaking
not incleded.
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Assuming that the average annual net return obteined from these
fields over the cropping period were identiesl with the averapge annual
net return obtained irom fields in the corresponding land elasses
(Table 15), it is possibie to compute the total neb return per acre for
clenred fiolds [ each land class over the average period used as ero
land. (Table 16). The value of the pasturage on fields reportcg
erazed before and after harvest was included in the gross redurn from
cropped fields. The charge for fertiiizer and lime does not apply, of
course, to the entire acreage cropped, since ounly 3 out of every 8
acres were [ertilized and only 1 out of every 8 was limed. The
figures of Tables 15 and 16 are not designed to show actual costs and
returns to be expectod from the utilizetion of various classes of land
for crops. They provide, however, o basis for comparing the relative
utility of crop land in various clesses, under present methods of
utilization.

TasLe 16—Fstimaled annual nef relurn per acre oblained from land in crops
during the period since last cleared, after deducling cost of clearing end breaking,
&2 farms, by classes of land

Clasa 1

Perlod used as erop land ! ¥
Annual net ot per nere L ol e eeaeeaetOliAT
['atni net rature per toro for poeried used os crop innd. . .do, ...
Pereontage of erap intud i erops 2. por cont_
Tatal nek rotiern per necs of land in erog L.gdallars. .
Cost of vlonzing nud brenkiog par nece ¢ 0.
Total vet rofuras per crop eerv less cost of clenriog and brlarl:iking
e imimmasammismosmsssmemasse.mmsssmmmesnesnns-s-nn-QONAIS.
Avernge annunl et retiarn or toss per nere @

Tiem

Poerlod usad os crop et ¢

Annunl net return por aero .

Totul set returis per acre fo

Percentnzw of erop Inud in craps do

Total net relurn per seee of lamd in

Cost of elearling piid breaking perneve o _._.do.

Tetnd net returd por erojr nero loss cost of clearing and
bmakibg

Avernge nnnual net return or loss por aerw

A mipus sign {ndientes a megntive return,

{ Table 12,

T Tablo 15

3Tabla 11,

i Table 14. Sineo the purposa of the compntation of net retores Is te provido a basls of comparison
betwoeen classes of lnard to Mlustrate the futility of tho prectice of wearing out and reclaiming Selds, not te
ruensane tho comprrntive rdvantage of alternative nses of resources, tho methed employed does not {nelude
nn infereat ehnrge in fpuring the cests of improvements and investments,

§The type of elearing operation §s Hke that on ¢lass t lamd, henee the samo cost Is used for tho 2 clusses.

(Fig. 5.
) .el %ﬁu}m froin crop land during the svernge period sinee Jast reclenred, Cost of tlerring and breaking
gelwled,

Crop values and costs per acre are given in Table 17. In computing
the total net return per ncre from cleared fields (Table 16}, it is neces-
sary also to allow for the fact that the average annual net return wes
not obtained each year during the period these fields were cropped,
since the data of Table 11 indicate that the acreage of crop End

88114%—32—3
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utilized snnually averages less, and often very considerably less than
the total wereage of crop land. The total net return per scre was
estimated, therefore, to correspond to the ratio of utilization shown in
Table 11.  The total net return per scre was obtained, it is assumed,
ab e cost of clearing shown in Table 14,  Deducting the cost of clearing
gives the estimated average retwrn from an sere over the average
period cropped, after principal divect costs (Table 15) and cost of
cleating have been deducted. This fignre divided by the number of
years cropped gives the estimated average annual net return per acre
fII:O.lIi the utilization of cleaved land for crops in the seversl land
classes.

Tapur 17.—Value per acre of erops produced and of pasturage of cropped fields
and cost per acre of producing crops for specified ilems of cost, 52 farms, S-year
average, 1926-19858 :

Valug per nevo of — Cost per nero of

Cluss of hrud
. .| Pusturage
¢ a'f:i;: {5’1;0 of eropped Herse

oo Fortilleer] Liune
fletds 3 work

Haurs Dollars | Dollars
28.5 132 2,14 2

3.5 - Li7
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 T'ha costs per acre for geed, fertilizer, and Hwe apply, not to the total nercage In erops {Table1$), butonly
to the properion of the totel sereage for which the givon eost was fncurred.  ‘The memom areshown in
Tuble t5. ‘Fho Neures lor man Inbor snd horse work apply to the totai acreage in erops.

* Gbiained by dividing the sunun] value of erops produeed by the aereago in crops. (Toble 15,)
3 Obtutosd by dividing tho apnun) valio of pasturnge by the nereage in crops grazed, (Tablo 15.)

Crops grown on class 1 land showed & high average yield and value
of product per acre (Table 18) compared with yields and wvalues per
acre for other classes of land. The return per acre after deducting
principal direct costs amounted to $8.18 for class 1 jand. This com-
peratively high return is due prineipally to the relatively high crop
values per acre (Table 17), since labor costs are considerably lower
on certain ciasses of land from which the return obtained is less.
Although the cost per acre of seed, fertilizer, and lime is comparatively
high, the percentage of the total acreage fertilized is relstively low.
The ne return per acre obtained from land in this class over an aver-
age period of 23.6 years, after deducting the cost of clearing and
breaking, amounted to $7.50 annually. (Table 16.) The relative
superiority of class 1 land is reflected by sn sverage reported value of
$61 an acre, which is ;uch higher than the average reported value of
any other class of land.
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TanLe 18.—Yield and velue per acre of crops, by clesses of land, 52 farms, 3-year
average, 1936-1538

YIELD TER ACRE

Qats for | Oats for Say- r Miscel.
Class of land Corn Hay1 hay graln benns Wheat | Tobaceo laneons *

Pouru;; Pounds | Bushelz | Pounds | Bushels | Poundy
L3 i .

, 1,011 9.5 ve2 |

1,134 61 57
050 417 4.0
734 417 0
874 174 59
w2] . o
87 2L 29

1,375 1,534 .1
622 751 5.0

2, 600

1,131 FaL 0.8 1,801 70

VALUE PER ACRE

Dottars | Doltars | Doliars .Do!!'nis Dollary DUH%JE) Daollars
i

12 2 pat L 232 @
0 il 7
g 3 22
& 3 g
7 1 L)
§ 0 14
] 3 a3
13 15 i}
a8 6 12
15
¢ i] 12

1 Tneludes millet. .
? Includes buekewheat, potatoes, cowpens, canie, ryy, ard truck,

On the slightly eroded land of class 2 yields and values per acre
are lower than on class 1, and the net return per acre falls to $3.05.
This decline is due only in part to lower cvop values. The principal
factor is higher labor costs. It is an Interesting fact that less fer-
tilizer is used per acre, but a much larger proportion of the acreage is
fertilized—46 per cent of the class 2 compared to 29.3 per cent of the
class 1 acreage. A larger proportion of the class 2 acreage also is
limed and ot a somewhat higher cost per acre. In spite of these
higher costs, incurred in an effort to combat the declining fertility of
the soil by more extensive fertilizing and liming and by more inten-
stve cultivation, erosion progresses, and weeds and sprouts tend to
recapture the fields. After allowing for cost of clearing and break-
ing these fields show an annual net return per acre of $2.03 over the
average period cropped. This decline in the quality of the land is
reflected in a rapid decline in the average reported value per acre of
land in this class. The figure for class 2 land is $40 as compared with
$61 for elass I land.

Obvicusly, some of this class 2 land rapidly reaches the condition
descriptive of class 8 land—heavily eroded, weedy, and filth-infested
fields. Corn ylelds decline from 22 to 15 bushels per acre, and hay
yields from 1,134 pounds to 689 pounds. These two crops occupy
over 80 per cent of the crop acreage of class 3 land. Crop values
decline from $14.6% an acre to $11.80 an acre. But in spite of this
decline in gross crop values, return per scre, after principal direct
costs are deducted, amounts to $4.36 on class 3 land compared with
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$3.05 on class 2 land. Seed costs decline principally because the
land in class 3 is seldom seeded to hay, as in(ﬁcated by the decline in
the proportion of the crop acreage occupied by oats and the increase
in the proportion cccupied by hay. (Table 10.)* The hay cut is of
very poor quality—and the decline in quality is fully reflected neither
in the yields nor in the price.

This decline in quality is one factor indicating that the closing
phase of & wasteful cyele of land use has arrived. The second ts the
very marked decline in labor costs. This is not a matter of in-
creased efficlency. On the contrary, it simply represents abandon-
ment by neglect. Over a third of the land lies idle every year. A
decreasing proportion of the land is fertilized or limed. The apparent
superiority of land in class 3 compared with land in class 2 is of biief
duration and appears only at the expense of the land itself. The
decline in the quality of the land is aceompanied by a decline in the
average reported value per acre from $40 for class 2 land to $25 for
class 3 land.  Aflter allowing for o low ratio of utilization and cost of
clearing, class 3 land shows an average annual net return of $2.65 per
gore. 'The fnct that this return appears principally through de-
creased labor costs, associnted with neglect of the land and decline in
quality of crops, causes the land to pass rapidly into the pasture
gtage, (Fig. 5, 2A and 4.)

Just as the pasture land of class 4 represents the end of the cycle of
land use for land of moderate slope, so also the stumpy or filthy ero
land of that class marks the beginning of the eycle, These fields
represent a small residuum of land clesred for ciopping: (1) Old
clearing on which the brush and stumps have never been sufficiently
cleared away to permit the fields to pass into claswes 1 and 2 or to
permit erosion to progress to the point characteristic of fields in
class 3; and (2) new clearing on land either too poor or too recently
cleared for the stumps to have been removed. This newly cleared
land reflects the desperate need for “new’” land to replace the worn-
out fields of which class 3 land is an example. Except for two or
possibly three fuir crops of corn, the land does not justify the cost of
frowing erops, to say nothing of the cost of clearing. The annual
oss involved in clearing and using such land does not teke aceount of
the deterioration of the soil due to exhaustive cropping and the loss
of possible alternstive returns to be obtained from the land if devoted
to other uses. The unreclaimed land in this class yields evon less
than class 3 land, on the whole, and crops grown average much less
in value per acra, Costs are high relative to class 3 land, so that the
roturns do not cover the direct costs of growing crops. Operators’
estimates of value per acre of this land averaged $17.

Classes 1 to 4 include all the land in the 52 farms having a slope
under 10 per cent, except the poorly drained land in classes 5 and 6,
With respect to the economy of reclearing land for crops in these four
classes, there is no question that the present cycle of utilization is
extremely wasteful and ineffective. And yet, the returns obtained
from class 1 land indicate that with proper attention to the mainte-
nance and increase of soil fertility through the control of crosion,
proper cropping practices, and the economical use of manure, com-
mercial ferfalizer, and lime, the land of moderate slope Is cepable of

15 Qrags cropy slmost invariably are sesded with onts,
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producing a fair return. But obviously that result never can be
achieved so long as the present wasteful cycle of land use is permitted
to continue.

Fifteen per cent, an unexpectedly large proportion, of the crop land
In the 52 farms was found to need artificial drainege. This land is
included in classes 5 and 6. For class 5 land the ratio of utilization is
low, and nearly two-thirds of class 6 land lies idle annually. Land
in these classes is not subjeet to soll erosion, The land is level and
relatively free from stones. If properly drained, therefore, it would
have great advantages from the standpoint of cultivation. Drainage
and the use of lime would greatly increase the productive capacity of
the soil. Under present conditions, the use of class 5 land is largely
restricted to the growing of hay, principslly redtop, because of poor
drainage and the sour condition of the soil, The returns obtained,
however, somewhat more than cover the direct costs of producin
crops. Class 6 land, on the other hand, is too poorly drained to y"ielg
returns which will justify the use of this land for crops. (Table 15.)

Clags 7 includes land with slopes intermediate between land in
clesses 1 to 6 and land in classes § to 10. Land in this class, on account
of the steoper slopes, erodes rapidly. Recleared fields are cropped for
relativoly short poriods. Of the acreage of crop land in this class 45.2
per cent was reported recleared over s period averaging 16 years.
Apl:uroximately one-third of the crop land lies idle each year. Sprouts
and weeds infest many of the fields. Except for the steeper slopes,

class 7 land is similar to class 8 land. Crop values and labor costs per
acre for the two classes of land do not differ greaily. (Table 17.)

The cropping of the steeper class 7 land produces all the evil effects
associated with the use of land of more moderate slope and produces
these effects more quickly. One effect of the steeper slopes of class 7
is ihat the intermediate stage in the deterioration of the land repre-
sented by class 2 for land of moderate slope, does not appear. Conse-

uently, the clearing and cropping of class 7 land afford a relatively
short Interval when the land is in good physical condition. The
average period recleared land was reported cropped was 24 years for
class I land and 19 years for class 2, but only 16 years for elasses 3
and 7. The use of class 8 land has the advantage, at least, of a con-
siderable period of cropping (the intermediate stage represented by
class 2) before the land deteriorates. The more rapid deterioration of
class 7 land makes the use of this land even more uneconomical than
the use of the land with modernte slopes. Clearing operations on
class 7 land, like those on class 1 land, involve the final stages of
cleaning up of fields which have been utilized for crops or of land which
has reverted to pasture for relatively short periods. But returns are
toollow, and reversion is too rapid to justify this clearing and cropping
cycle.

The utilizetion of land in elass 8 offers an interesting contrast
with utilization of class 7. The slopes of land in class 8 are steeper.
Fields in class 8 have been cropped for an sverage period of 38 years
since last recleared, compared with 18 years for class 7 fields.  Yet
erosion is heavy on fields of class 7 and typically slight on fields of
class 8. The superiority of cliss 8 to class 7 fields is reflected by &
higher value per acre, & higher gross per-acre value of crops, a higher
yield per acre for all principal crops, moye than two and a half times
as large a proportion of the acreage limed, a higher ratio of utilization,
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and by higher returns per acre. The explanation of this apparent all-
round superiority of class 8 land is found principally in the fact that
more than half of class 8§ land is kept in grass and the fields are man-
aged, in general, to control erosion and to conserve soil fertility. The
more moderate slopes of class 7 land tend to encourage the overcrop-
ping of these fields.

1f class 8 land serves to illustrate what can be done with land of
stecp slopes, class 9 land is an excellent example of what can not be
done. Class 9 land is somewhat less rough than class 8 land, and like
class 7 land the fields are somewhat less difficult to cultivate than
many fiolds in class 8. Consequently, over a 3-year period, 57 per
cent of the erop acreage of class O land was in corn. The extensive
growing of corn involves & large amount of hand labor, resulting in
relatively high man-labor costs. If anything, class 9 land offers
better opporiunities for affective utilization than class 8§ land, but the
difference in method of utilization places all the advantages, so far
as results are concerned, with class 8 land. To enumerate: For land
in class 9 value per acre is lower, gross value of crops per acre is lower,
yields por acre are lower, a much smaller proportion of the acreage is
limed, the ratio of utilization is lower, returns per acre are lower.

Most of the land in class 10 is relatively new clearing. Sixty-
three per cent of the land is in corn. Yields obtained compare
favorably with other classes of land and are much better than yields
obtained on the eroded fields of class 9. The land in class 10 was
velued at an average of 518 an acre, and the gross value of crops per
acre was $18.80, a fizure higher than for any other land ¢lass. The
proportion of the acreage fertilized is practicaily the same as the
ferenge ln corn, alt-hougT1 the quentity of fertilizer used per acre is
relatively small.  Although the returns obtained from this new land
are comparatively good, it is obvious that a few years of cropping
to corn will convert these fields into the type found in class 9. That
has been and is $aking place. At the same time, some of this class 10
land hns been developed into land of the type in class 8. There
uppears, in fact, on land of steep slope in classes 8, 9, and 10, the
same cycle of land use, in all essential respects, described for land in
classes 2, 3, and 4. The significant difference is that the utilization
of ¢lass 8§ land more closely approaches a sound method, a method
designed to give a permanent status to the land, than is true of land
either in class 1 or class 2.

The preliminary conclusions relative to the utilization of land for
crops meay be summarized as follows:

The amount of crop land available is limited chiefly by steep
slopes, but approximately 15 per cent of the land is in need of drain-
age. The practice of cropping the slopes to corn results in rapid
erosion, so that fields are quicl{%y worn out. As the land deteriorates
it becomes pasture, which, as & rule, is merely a stage of abandonment,.

As a consequence of this exhaustive cropping, fields often lie idle.
The proportien of the crop land utilized annually decreases as ¢ro-
sion and other types of deterioration of the land progress.

The natural scarcity of land suitable for cropping and the rapid
exhaustion of fields by overcropping and consequent heavy erosion,
lead to the reclaiming of old ﬁeFds which have gone back to brush or

woodiand to replace abandoned erop land.
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This clearing and cropping sequence establishes & cyele of land
use, the succeeding stages of which are marked by o decline in tha
i;')hysir_:ul condition of the land and in the economic returns obtained
rom it,

Neerly one-fourth of the crop land (clnsses 4, 6, and 9, Tables 8
and 15} has so doteriorated that the veturns obtained are less than
the direct costs of growing crops. On an additionsl 19 per cent
(cla‘ases 3 and 7) these costs are covered, for short periods, only by

“mining” the soil and neglecting the fields.

Conservativ rely, 4 out of every 10 acres of crop lana are losing
money, through direct costs and through decline in the value of the
land, for the farmer who crops them,

That worth-while returns can be obtained from land in good con-
dition is illustrated, for land of gentle slopes, by class 1 land, and
that sound cropping practices are not inconsistent with sound cconomy
is illustrated for land with steep slopes by the fact that on class 8
land where erosion is effectively contrelled the refutrns obtained are
positive, whereas on the overcropped and eroded land of class 9
the returns are negative.

UTILIZATION OF LAND FOR PASTURES

Attention has been directed to the fact that a great deal of the
land classilied as pasture is represented by worn-out fields which
kave been exhausted by croppmﬁ; and the progress of erosion. For
example, only 1.1 per cent of ail land in pasture is represented by
the velatively level and slightly eroded fields in classes 1 and 2,
although these classes inelude 23.2 per cent of the crop and pﬂsture
fand in the 52 farms. On the other hand, 50.3 per cent of the land
in pasture is represented by the rough and heavily eroded felds of
class 9, although the acreage in this class comprises only 27.8 per
cent of the crop and pasture tand in the 52 farms.

DESCRIPTION OF LAND IN PASTURES

On the basis of records covering 85.5 per cent of the pasture acresge
in the 52 farms, epproximately three-fourths of the land in pasture
is tillable. {Table 19.} The tendency to use all available bottom
land for crops, including hay, is illustrated by the fact that the
%en‘\rally low, erawfishy, or swampy Iand in class 6 is seldom utilized

or pasture if the land can be cropped. Only 20.6 per cent of the
asture land in this class was reported tillable in contrast to much
igher percentages in other classes.’® More than 25 per cent of the
pasture land of the rough and eroded fields of class § was reported
as nontiltable, although a part of the acreage, at least, of most pas-
tures in this class was reported tillable. Conditions in class 8,
similar to those in class 9, caused about 15 per cent of the acreage
to be reported nonnllable and poor drainage placed about 19 per
cent of class 5 pasture land in the same status.

18 lass L deseribed as rock outerop, fins vory 1ttle tiituble Jand.
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TanLe 10.—Percentage of acreage in pasture whick farm operalor regarded as tillable,
by classes of land, 52 farms, 1928
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Some fields that were reported wholly or in part nontillable may
have been cropped to some extent at an earlier period. For example,
on the basis of records covering 75.1 per cent of the acreage in the
class, only 5.3 per cent of the acreage of the rough and eroded fields
of class 9 was reported as previously used for pasture only (Table 20) ,
although more than 25 per cent ot) the pasture land was reported as

nontillable. From 10 to 25 per cent of the land in pasture is now,
anarently, regurded by the farmers themselves as unfit for cropping,
1Y

though all fields now in pasture were probably cleared originally
for the purpose of cropping.

TapLe 20— Use of paslure fields before conversion te pasture, by elasses of land,
&2 furms, 1928
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In genersl, the less rugged fields {classes 1, 8, and 4) are cleared up
at shorter intervals than are the steep or rough fields in classes 7, 8
and 9. On the average, for each field covered by the data & periori
of 25.8 years elapsed since it was last cleared. The average was 30.1
years for each acre reporting, (Table 21.)
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TABLE 21.-~Period since fields ulilized as pasiure in 1988 were last eleared, by
classes of land, 58 farms

" Periot since feld IS Perlod since fald
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datn were nig wera .
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oblained l‘m_ fletd | per nero ' obtained | Lo nafd | her sere

Years Per cent Yeora
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T Phe flgurs is relntively high beciuse one operntor reportmd o field last cleared 100 Fenrs ngo.

Farmers agreed that approximately three years was the desirable
period to keep a field in pasturc. However, fields were reported last
scaded 6.7 years ago, on the average, and many fields have been in

asture for much longer periods without reseeding. (Table 22.)
Except on class 8 land, which has been protected from erosion, long
perviods without reseeding indicate, as a rule, that the land is too
badly deteriorated to justify reseeding.

TapLe 22 —Peripd since fields utilized as pasture in 1928 were last seeded, by
clusses of land, 82 farms
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PREPARATION AND USE OF PASTURES

The meadow and pasture stoge in field utilization may be reached
alter one to four years of cropping to corn. {Table 13.) The general
practice has been to crop the land to corn as long as a crop can be
obtrined and then sced onts and some grass, usually redtop, although
timothy, orchard grass, and clover are seeded. After harvesting a
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crop of outs,'” hay will be cut as long as 2 stand can be maintained,
then the field may be pastured or may lie idle from four to six years.
At the end of this period sprouts may be cleared off and the field
plowed and replan te({’ to corn. This process may be repented a number
of times before the field ceases to be reclainied Trom the pasture stage
and reverts to woodland. The land usually is plowed, and sometimes
harrowed and dragged before the seed is sown by hand; the seed is
thea harrowed or anwed in. .

An average of §.5 man hours and 14.8 horse hours per acre was
reported for plowing and 2.6 man hours and 4.8 borse hours per acre
for other operations, or a totel of 11.1 man hours and 19.6 horse hours
per acre for seed-bed preparation. Labor costs reported for plowing
averaged somewhat higher on the wet soils of fields in class 6 than on
fields in other classes reporting, (Table 23.) Labor costs of seeding
averaged only 2.3 man hours and 4 horse hours per acre.

Since most fields are seeded by haand, there are no significant differ-
ences in cost between the various Iand classes. On the average there
are expended on each acre in pasture 5.7 hours of man labor and 3
hours of horse labor annuully for filth cutting. (Table 23.) Labor
costs of keeping weeds and sprouts under control are relatively high
on the partiatly cleared land in class 4 and on the steep and eroded
fields oF class 9. A mowing machine is often employed to clear a
field of sprouts. But pastures with stecp slopes, particularly those
which have been neglected {class 9), are usuaIFy eleaned up by using
r mattock to chop or grub out the sprouts.

TavLn 28.—Man and horse hours per acre employed on pasture felds Jor preparing
seed bed, seeding, and filtk cutling, by elasses of lend
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PASTURE COSTS AND RETURNS

For the purpose of evaluating the relative utility of the various
classes of land for use as pasture, & typical 6-year period was em-
ployed. The tand 15 seeded to onts and hay, An ont crop is harvested

1 {1027 the vat crop wis proctically destroyed by rust,
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the first year, followed by two crops of hay. The land is then pas-
tured for three years, during which period allowance is made for the
annual cost of filth cutting. Since a varying proportion of the pasture
land in the several land classes has been seeded within the last 6-year
period (Table 22), costs und returns from oats and hay are included
only for the proportion of acreage in each land elass which was
reported seeded within the 6-year period, For the remaining acrenge
in each land class returns were estimated only for the pasturage over
the 6-year period, and filth cutting was the only cost included for this
acreage. Costs of fertilizer were included only for a small proportion
of the acreage. The proportion was determined by applying to the
acreage seeded in each elass of land, the ratio of the acreage of pasture
fortilized to the acreage seeded during the period 1926-1928.
(Table 24.)

Tabre 23.—Comparative dala relnling fo the ulilization of land for pasture, by
classes of land, 58 farms, 1926-1928
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Results of the computation aEIPea.r on an acre basis in Table 25.

In ammiving aé the estimates in Table 25, no account was taken of
taxes, interest on investment in lend, or the cost of fencing pastures.
Taxes and interest on investment would bear little definite relation
to the physical characteristics of the land since these charges are
based on the value of the farm as a whole. As for the cost of fencing,
reports from 52 farms showed for all land classes the following aver-
age construction costs per rod: For man labor 0.7 hour, for wire
97 cents, and for posts 20 cents. In computing the value of pasturage
the value per acre for pasturage when rented, as estimated by oper-
ators, was used. {(Teble 24.)
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TasLE 25.—Estimated annual net return oblained Jrom_ pasture land, based an
typical 6-year period, by clasves of land,! 52 Sarms
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The figures of Table 25 are not designed to show actual costs and
returns to be expected from the utilization of various classes of land
for pasture. They do retlect, however, the relative utility of land in
various classes for pasture under present methods of utilizing these
lands. To illustrate, the rough or steep Innd included in class 8
has no natural advantages to account for the fact that the pastures
are superior to those of the rolling-to-rough or steep land of class 9
or to the smooth-to-rolling land of moderate slope in class 3. On the
contrary, the physical characteristies of much of class 8 land, in
contrast to land in classes 3 and 9, practically prohibit cropping.
The result is that a definite effort is made to maintain pastures on
class 8 land, thus checking erosion and maintaining fields in a condi-
tion generally superior to fields that are overcopped. The general
tendency in other classes is to erop fields until they are no longer fit
either for crop land or pasture. The results are of the same kind—
henvy erosion and exhaustion of soil fertility—swhether the land is of
moderate slope (class 3) or of steep slope (class 9), elthough the
effects arc more rapid and more pronounced on the steep slopes.

CONCLUSIONS RELATIVE TO PASTURES

Two conclusions, one positive and the other negative in regard to
the relation of land characteristics to the utilization of land for pasture
are suggested by the data. The positive conclusion is that & good
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quality of pasturage can be maintained on land too rougl; or too
steep for plowing. (Class 8.) The negative coneclusion, borne out
by the results shown by every class of land in which fields are subject
to overcropping, is that attempts to establish or maintain such fields
in pasture oither by cultivation, reseeding, or both, without other
treatment are hopeless.

The data point also to two conclusions in regard to improving

present practices. Preliminary to all other measures, the vicious
and wasteful cycle of field utilization characteristic of the farm
cconomy must bo eliininated. No sound basis for expenditures for
improving pastures can be found until sound practices are followed in
the utilization of fields. Pastures can not be established, much less
maintained, when rough or steep hillside land {class 9) is allowed to
become heavily eroded by overcropping before an attempt is made to
convert it into short-term pasture. Seed, labor, and even fertilizer
spplied under such conditions are almost wholly wasted.
Vith this preliminary condition met it is clear, in the second place,
that yields can be improved and stands of gruss maintained only by
an utﬁzqunte application of lime and fertilizer. Recent experiments
on methods of pasture improvement, conducted on the livestock and
the dairy farms of the West Virginia Agricultural Experiment Station,
demonstrate several points which have a direct application to Laurel
County farms. The experiments referred to were conducted on
lands that were ““too steep or rough to make plowing and reseeding
practical, but which mey be improved by top-dressing with fertilizer
and lime? (10, p. 4). Some results of these experiments of interest
in the present connection follow:

Effect of seeding.—Complex secd mixtures showed no permanent
adventage over simple mixtures either in yield or in composition of
the pusture. To seatter seed, no matter what the mixture, without
applying both lime uud fertilizer is a waste of time and effort.

Effect of cultivation.—Liming and fertilizing without cultivation are
cffective, although a slight increase of yield results from cultivation.
Disking without other treatment is futile.

E{'—’ﬁ" of time and fertilizer~—Manure, superphosphate, and lime in
combination produced the best results. Manure and lime proved
the next best treatment. Superphosphate and lime gave marked
improvement in yield and quality. Omitting lime reduced the
effectiveness in each case. Lime alone gave only small increases in
yields, but considerable improvement in guality.

Effect of grazing or mowing.—In the character of vegetation, plots
erazed showed little difference from plots mowed.

Costs.—An annual cost of $3 per acre, excluding labor, was involved
over o 6-year period in the application of lime, superphosphate, and
seed mixture consisting of timothy, Kentucky bluegress, alsike clover,
and white clover.

Results.—The carrying capacity of pastures, it was estimated, was
three times as great as before this treatment was applied, as a result
ol incrensed yiers and improvement in the quality of the pasture.

The figures of Table 25, particularly those for land in class §,
suggest that a threefold incrense in carrying capacity would amply
justify an annual expenditure of $3 an acre for lime, superphosphate,
and seed on many Laurel County pastures. These West Virginia
experiments support the conclusion suggested by the data of the pres-
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ent study, particularly by the results obtained from the utilization of
the rough or steep land in class 8, that good quality pasturos can be
maintained on rough or steep land, provided the farm economy is so
organized that such lands are not periodically exhausted and subjected
to excessive erosion by cropping. But rough land and land with
steep slopes ure not alone subject to the detenorating effects of over-
cropping. The use of ime and fertilizer in combination with a crop
rotation to control erosirn and soil fertility is also essentinl on iand
of more moderzte slope, as illustrated by the poor condition both of
crop and pasture land in classes 3 and 4. Reference to Tabio 5 will
show that land in class 7 is intermediate in slope between classes 1 to
G and classes 8 to 10. Land in this class is badly overcropped. The
pastures, so called, are virtually worthless, comprising, for the most
part, merely exhausted and abandoned crop land.

Dotailed suggestions relating to the management of hay and pasture
fields are contained in tho discussion of the farm nanagement aspects
of the study (9, pp. 253-255). 'The data on which these suggestions
are based further emphasize the importance of using lime and phos-
phate and tho value of top-dressing with munure to seoure good atands
of hay and to establish pastures. Control of the growth of filth is also
stressed as an important factor in the maintenance of pastures, and it
is pointed out that the principal difficulty is encountered durtng the
first year alter the land is seeded down to grass.

1t wns found that somo farmers in the area obtain zood vields of
clover by using as little a5 200 pounds per acre of specinl finely ground
limestono, while other farmers using coarsely ground limestone find it
necessary to apply from 2 to 3 tons peracre. The use of finely ground
limestone should prove especially advantageous to operators oIg farms
located on poor roads.

Successful farmers recommended for pastures the use of lime and
phosphate and 2 seed mixture tncluding red clover, orchard grass,
timothy, Lespedeza, and sweetclover. Red clover and timoth
appear best adapted to the production of hay, provided the land is
limed. Timothy yields a better tonnage than redtop, although
redtop does better on wet land and land not limed. Lespedeza. is
espeainlly valuable when liming is not feasible.

This detailed examination of the relation of land characteristics to
the utilization of land for crops and pastures shows the need of examin-
ing the {arm economy in relation to the land in the farm. Althouch
class § land, for example, can be utilized effectively, it can not be
utilized effectively as the basis of an entire farm economy. The same
statement holds for class 9 land and, at the other extreme, for poorly
dreined lands in class 5, The definition of agricultural land has, there-
fore, two aspects. In relation to an area the question is not simply
whether the type of land characteristic of the ares can be utilized for
agriculture, but, further, whether effective utilization of that, land
depends upon combination with a more or less definite amount of
land of & different type. The decision as to the aericultural status of
such an area hinges, therefore, on the amount and availebility of this
additional land. 10 sufficient amount of land of the require type is
available in an aren to justify classing the area ns agricu?t.ural, it does
not follow, ol course, that alIYfarms within the area will have the com-
bination of land types essential for suceessful operation,
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From the standpoint of the individual farmer, this second aspect of
the problem is the more important, The successful operation of & farm
within an agricultural ares is contingent upon & proper amount of the
favorable type or types of land or combination of such land with less
favorable types within the boundaries of the given farm.

The definition of the status of an area provides & basis for a sound
policy with respeet to the promotion of agriculture, forestry, or other
uses of the land. But land characteristics, particularly in an area in
which the land is close to the margin of agricultural use, are highly
important in relation to the organization of the individual farm. Ac-
cordingly, the detniled presentation in this and the preceding section
of the relation of land charncteristics to the utilization of land for crops
and pasture will be turned to account in a subsequent section for two
major purposes: (1) To differentiate on the basis of land characteristics,
arens which appear to justify agricultural use; and (2) to indicate for
the nreas so defined the combination of land characteristics within the
individual farn thet appear to bo essential for success. These matters
will be presented in the section on farm organizetion in relation to land
characteristics,

UTILIZATION O WOODLAND

In 1925 woodland in farms amounted to 49,593 acres, or 29.7 per cent,
of all land in farms in Laurel County. (Tables 1 and 2.) Woodland
comprised 25.1 per cent of the farm area of the 52 Laurel County farms
studied by individusl felds. (Table 7.) A study was made of the
farm wood lots on 49 {armis to estimate their significance in the farm
economy and their relation to the problem of land use. These 49
farms included 35 of the 52 farms for which records were obtained by
individual fields. Thirty-one of the 49 farms were in the south area
and 18 were in the north area. 'The total aren of the 49 farms was
4,922 acres. Woodland comprised 1,331 acres, divided into 77 separate
tracts, or 27 per cent of the area of the 49 farms. This ratio exceeds
by approximately 2 per cent the ratio for the 52 farms and is approxi-
mutely 3 per cent less than the ratio for the county. (Table 4.)

SLOPE, SURFACE, AND DRAINAGE

Farm wood lots are not confined to the rough or rugged land. The
surface of 65.6 per cent of the acreage in woodland in the 49 farms was
classed ns smooth and an additional 18.2 per cent as rolling. Nor are
the wood lots confined to the steep slopes. More than a third of the
acreage had s slope of 4 per cent or less and on more than 50 per cent
of the acreage slopes ranged under 15 per cent.

The need of land of moderate slope for crops has a tendency, how-
ever, to confine farm wood lots to the poorly drained areas for slopes
under 5 per cent. Nearly 50 per cent of the woodland acreage with
slopes under 5 per cent was reported as only fairly well drammed or
else wet or swampy. For slopes of 10 per cent and over, comprising
56.6 per cent of the woodland acreage in the 49 farms, poor drainage
was practically never a actor.

Relative stoniness of the land was reported for 99.4 per cent of the
woodland ncrenge in the 40 farms. Twenty per cent was described as
rock outcrop and surface stones were reported on an additional 41.2
per cent. Except for the considerable porportion of rock outerop,
stoniness as such probably has little to do with the differentiation of
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woodland from crop or pasture land in these farms, The hillside lands
selected for clearing or cropping are normally those contiguous to the
more level land available, while similar land somewhat farther along is
allowed to remain in timber. In general, soil depth corresponds to
relative stoniness of the land.

PREDOMINANT ORIGIN OF TIMBER '

The predominant origin of the timber in the farm wood lots was
reported for all except 3 of the 49 farms. For 46 farms, embracing
1,241.5 acres of woodland, the timber on 68.2 per cent of the acreage
was prodominantly of seedling origin, on 29.8 per cent mived, and on
only 2 per cent predominantly sprout. Approximately 37 per cent
of the acrenge was reported regularly prazed in 1998, In many
Instances stock had nccess to the farm wood lot along with. adjacent
open pastures, so that no sutisfactory estimate of the intensity of
grazing was obtained. In some instances stock is turned into the
woed lot the year round, but usually from six™to nine months is the
limit of the pasture season. Reports as to the extent of fenecing were
obtained [rom 74 of the 77 tracts. Of those reported, 32 per cent
were completely fenced, 57 yer cent were partly fenced, and 11 per
cent were unfenced. Fencing, however, often consisted only of o
strand or two of barbed wire stapled to trees, This type of fence
serves to keep cattle and mules out of the cornfields but obviously is
no protection against hogs. Consequently, few hogs are turned mto
the farm wood lots. This is fevorable to & large proportion of
seedling trees in the stands.

Farm wood lots have suffered very little fire damage in recent
years. One or two rumors of fires of incendiary origin for the sake
of improving the grazing were hesrd, but no ‘sctual instance was
encountered. Only 6 of the 77 tracts reported fires in 1928. These
were confined to small areas, so that the extent of the damage was
slight. According to the reports of farmers, fires on these 77 tracts
have averaged about 1 tract a year during the last 20 years,

COMPOSITION AND YOLUME OF FARM WOOD LOTS

Data on species and volumes obtained from 77 tracts distributed
among 49 farms afford a basis for estimating volumes per acre. The
estimated total volume of saw timber was 3,109,760 board feet besides
14,531 cords from tops and from trees and species unfit for saw
timber. This total gave an average stand per farm of 63,464 board
feet and 207 additional cords, and a stend per acre of 2,385 board feet
and 11 additional cords. (Table 26.) For the purpose of estimating
marketing possibilities as affected by the location of wood lots, the
49 farms were grouped according to the number of trips a day that
could be made in hauling timber to the neerest railroad point. Thess
groups were designated, as follows: Group A, 4 trips a day; Group B,
3 trips a day; Group C, 2 trips a day; Group D, 1 trip a day. Table
26 also shows estimated volumes by species separately for these groups.
Tracts located close to & railroag point have the largest stand per
acre among the several groups, but only a smell proportion of the
total stand. In fact, only 5 of the 49 farms were located close
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enough to a railroad point to admit of four trips a day. Group B
(3 trips), included 15 farms; Group C (2 trips}, 19 farms; and Group D
(1 trip), 10 farms. Tracts on 29, or nearly 60 per cent, of the farms
wers located so far from a shipping point as seriously to affect the

rofitable marketing of timber produets, particularly in view of the
ght loads made necessary by poor roads.

Y

TasLe 26.—Fstimated volume of saw {tmber and cordiceod in Jarm wood lois, by
species, 49 farms, 1928

Qroup A, 5 Qroup B, 15 Qroup C, 19 Group I, 10 Teinl, 46
farrns oy ! rms ! farms 1 fucmns

Saw | Cord-| Saw 1 Cord-| Suw [ Cord-| Saw [Cord-| Baw [Cord-
timber | woeod | tinther | woud | timber | wood | timber | wood | timbor |wood

Board Bard Board

1 feed feet Corde
Beeeh....... 2, 58 0 ; 20 0 [} S 140
Chastauet, - o 26, 12 7 34, 450 T41
Qo .. ceee| G, 45 HE, M5 3 , 3 } XM
Homiork, . G| 34,878 2 47, 540 G28
Mapla., _. . k 47, Gl ; 58, 683 5 | 8,304
White ok 5 254,529 [ 3, 3, 531
Other gak E 51, 4 3 182, 890 8 3,387

24, 052
[

1,150 | 890, 91D 800, 500 3, 104, 760

Stand per Irni__....} 53,56 23| 50,3 46, 868 185 , 446 63, 464
Stund per acra iz 1,080 2, 606 10 10 2,385

t Greowups nre based on the number of trlps a day that can be mnade from the Inem wood 1ot £0 £ho nearost
rutlrond polut by n tesn haatlog n loaded wogon: Group A, 4 trips a day; Group B, 3 trips a day; Qroun C, 2
trips a day; Group D, § trim a day.

The percentage distribution of volumes by species shows that oaks
predominate over all other species combined, sccounting for 50.6 per
cent of the estiinated total volume of saw timber in the 77 tracts.
White oak comprised 23 per cent of this volume. (Table 27.) The
quality of the white, red, and small chestnut osk in these stands was
generally good. This was true also of yellow poplar, pine, and red
gum. Among these species, pine alone accounted for any consider-
able proportion of the total volume. Most of the pine was shortleaf,
although & considerable amount of pitch pine was found. Natural
seeding of shortleaf pine quickly recaptured sbandoned fields. One
old-field stand showed & mean annual growth of 400 board feet per
acre for 38 years. A$ the time of the study this stand tallied 16,000
board feet per acre.

88i14°—32——4
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Tauswn 27.—Percentage distribution of volume of saw Wmber and cordwood in farm
wood lots, by species, 49 farms, 1928
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Aninteresling feature of Table 27 is the tendency for the proportion

of onk and pine in the stands to incrense as the distance from the
railroad point increases, indicating that variation in distance from
market is probably the most significant factor affecting the present
composition ol stands. The other merchantable species making up
these stands were generally inferior in quality.  Searlet oak was very
wormy and showed rot, but this condifion was less pronounced in
swamps. Black oak was somewhat less defective. Chestnut blight
wusiin evidence. As a rule, neither chestnut nor hemlock was of good
quality.
! Rot and limbiness were the usual defects reported to account for
the inferior quality of the stands. Fire scars were reported in only a
{ow instances, although some of the cases of rot reported were doubtless
due to fire. None of these stands is fully stocked; hence the land is
not being utilized to maximum capacity. One consequence is
excessive limbiness and inferior quality of timber. Trees showing
rot or other damage and speeies of inferior value should be culled
from these stands to encourage restocking of sound trecs of preferred
species. Crazing should be controlled fo permit full restocking of
stands. Density of stands averaged about 0.7, although tracts in
group C average 0.8. Limbiness was reported for & considerably
smalier proportion of the ncreage in this group.

Under present conditions natural reproduction does not appear to
be ineressing the density of stands. The nine tracts included in
Group A showed an sverage density of 0.8 for the reproduction, but
apparently considerablie of the young growth was shaded out in the
comparatively denser stands in Group C. The average density of
reproduction of stands in this group was 0.6, The reproduction was
reported as suppressed on a considerable proportion of the acreage
falling in Groups B and C. Oak predominates among the species
in the reproduction, with 28.5 per cent of the total, of which white
ok makes up approximately 12 per cent. Red maple comprises 17.8
per cent of the reproduction, gum 13.3 per cent, of which 9.8 per cent
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is black gum and 3.5 per cent is sweetgum. Such comparntively
valuable species as pine, poplar, hickory, and chestnut comprise
comparatively small proportions of the reproduction. (Table 28.)

TasLE 28.—Perceniage distribulion of repraduction, by species, 1928

. Group A, | Deeup B, | Oronp ¢, | Qronp D, | Total, 40
spectes dfaring’ | 15 farms | 20 foes |0 furms farig
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¥ Miscelinneons spectes, no oue 0f wiich comprised more than ooe-tenth of per cent of the mepraduction
on the 40 farms, Ineludsd the tollowing: Holly, magnoh, redbud, hornbenn, shiagle, black waloat, ash,
wlteh tuzel, red codnr, chorry, and beech.

MARKET CONDITIONS AND STUMPAGE VALUES

The markest for lumber in Laurel County is poor. Very little ship-
ping is done, and locsl demand is slight. Some <euthern pine is
shipped in. Stumpeago prices were reported to avecage about $2.50
per thousend feet at points 10 to 15 miles from a railroad for mized
yellow poplar and white and red {(including black and scarlet) oak.
Logs have sold for $9 per thousand feet delivered af raill. Log-run
yellow poplar lumber is quoted at $25 f. 0. b. shipping point.

Ties are in very little demand and grading is sfrieb. For both
whito oak and red osk the following prices are quoted: No. 5, $1
each; No. 4, 90 cents; No. 3, 70 cents; No. 2, 60 cents; No. 1, 40
cents.  Switch ties bring $24 per thousand board feet.

Under present conditions mine timbers afford tho best outlet for
farm wood-lot products. Generally, all species, except poplar, bass-
wood, and buckeye, are accepted for props, although some companies
specifly ogk and chestnut. Props may be either round or split. The
minimum size accepted is 16 square inches at the small end, and the
maximum diameter is 10 inches. Lengths desired vary, depsnding
upon the depth of the conl sean:, but the range generally is from 5 to
§ feet. Props 6 feet in length would load about S00 to 1,000 in a 40-
foct car and 45 props of average diameter would be required for a cord.
From 15 to 25 props is & wagon load. Prices paid by local agents of
niine companies range from 7 to 18 cents o prop, depending on size,
Mine collars sre 4 inches minimum diameter at the small end and sre
from 10 to i4 fect long. Some companies specify that collars must be
flat on two sides.  Generally, oak and chestnut are the only species
accepted for collars. Loceal prices rango from 20 to 60 cents. From
8 to 12 collars is & wagon load.
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An abundant local supply of coal reduces the demand for cordwood
both for farm use and for sale. In subsequent estimates cordwood
is figured at $5 & cord, but the volume of sales is smell,

A small quantity of pulpwood is shipped. The principal market,
at present, 15 Kingsport, Tenn., All softwoods are accepted, but no
pine or hemlock was reported shipped. Red maple supplies the bulk
of the output, but other species included sre black gum, sweetgum,
and yellow poplar. ¥ood for pulp is eut in 5-foot lengths and must
ba peeled, but need not be split.  Prices for a cord of 160 cubic feet
ranged from $8 to $9, loeded. A small quantity of chestnut extraet
wood is ulso shipped a% prices ranging about the same as for pulpwood,

Fence posts are in little demand, although & few purchases b
farmers in the south area [rom farmers in the north area have oceurred,
%White onk, post oak, and chestnut fence posts ars priced at 15 to 25
conts each.  Prices of black locust and red cedar posts range from 40
to 50 cents. Few sales are made at any price.

A fow sales of tanbark were reported at $14 a cord (2,200 pounds).
The quantities nt present available are limited, as most of the chestnut
oak trees in the area ere small.

This brie! summary indicates that the valuations in subsequent
tables placed on farm wood lots, under present market conditions,
relate more to the potentinl than to the current value of these stands,
Although present markets are not favorable to extensive cuttings frein
understocked stands, particularly on tracts at a distance from a rail.
road point, thern is an opportunity to cull less valuable trees and
species with a view to improving the quality of stands and, except
for the more isclated tracts, to cover or better than cover the costs
involved in the operation.

The principal factor aflecting the stumpage values of these farm
wood lots is the distance to o railroad. I-Imﬁing costs are especially
significant beeause of very poor rosds. However, when farms arte
erouped by distance to raiiroad point, there is some difference aiso in
the volume per acre between the different groups. This differenceis
especially pronounced in the case of Group B farms. On these the
farm wood lots averaged 1,080 board feet per acre, whereas Group D
farms, the next higher, averaged 2,492 board feet per acre (Teble 26},
a difference of over 500 board feet per fiere.

By utilizing the data of Table 26, stumpage values were computed
for fsrm wood lots in each group of farms, (Teble 29.) Woed lots
on farms in Group A are relatively accessible. The estimates for
wood lots in this group are based on the assumption that a team haul-
ing an average load could make four trips a day to the railroad point.
The estimated stumpage value of saw timber for this group is $10.29
an acre, or $3.63 per 1,000 board feet. Tops anc trees unfit for saw
timber were tallied as cordwood. Cordwood was subdivided into
timber {it for mine props and for pulpwood. According to these
estimates, each acre of the farm wood lots in Group A conteined on the
average 2,835 board feet of saw timber, 151 mine props, 7 cords of
pulpwood, and 0.5 cord of cordwood. If softwoods &t for mine props
were utilized ss such, the figure for mine props would be 332, and for

ulpwood 0.7 cord. Only trees over 9 inches in diameter at breast
Eeight were tallied for saw timber. As pointed out previously, no

merkeb for cordwood exists, and the market for mine props and pulp-
wood is limited. 1t is probable, therefore, that stumpage values for
these stands would averags little, if any, over $10.29 an acre.




TABLE 29.—Estimated value of stumpage of farm wood lois, based on volume per acre in 1988, by types of producls, 49 Sfarms
SAW TIMBER

r— i < R S 4 i e o i e e it e i P - - o r s

Total operating cost at—2 Yalue of stumpage estimated at—

Volume Market valug?

Group Acreage!, Maximumn cost Minkmum cost Average cost

Maximum | Minimum | Average
Total i Per acre | - Total | Peracre mate rate rate

; Total | Peracre| ‘Total | Peracre | Total Peracre

Aeres Board‘{cet Board fect . Dollars | Dollars| Dollars Dollars Dollars ; Dollars | Dollara | Dollars | Dollurs | Dollars | Dollars
2087, 450 835 3,328 338 ] 972

Anan - - .5 b 5,359 67 3, 931 2,725 5 3.58 1,605 10, U8 10.29
B i i - 450, 890,910 1,080 ; 17,818 40 13,560 9, 551 11, 555 610 1.36 4,819 10,71 2,715 6.03
Q.. - - 434,01 890, 500 2,666 - 17,810 53 14, 542 10, 535 12, 538 —427 -1.28 3,780 11.32 1,677 | 5.02
D . 425. 8 il, 060, 400 2,402 21, 208 50 20, 858 16, 086 18,472 ] —4,228 —0. 04 783 L84 —1,728{ —4.05

Total or average._._...... -] "1, 304,0 l.'l, 109, 760 2,385 62,195 48 52,801 38, 897 45,808 | —3,707 —2.84 10,987 8.43 3, 641 2.79

CORDWOOD (INCLUDING MINE PROPS AND PULPWOOD)

Acres Cords Cords | Dollars | Dollars|] Dollars Dollars Dollars | Dollars | Dollars | Dollars | Dullars |. Dollars | Dollars

.5 1,150 12 5,750 61 4, 600 3,450 4, 25 102 2,03 1,342 14.20 707 8.12

458,0 5,400 12 27, 000 59 25,218 19,818 22,5181 —2,718 —5.93 2, 682 5.86 —18 —. 0

330.0 3,517 10 17, 585 52 21,102 17, 585 19, 344 —6,448 1 —10,02 | —2 931 —8.65 ] .—4,u%0 | —13,83

425. 5 4,404 10 22,320 £2 44, 640 40,176 42,408 | —26,040 | —61,20 | ~21,576 [ ~50.71 —23,808 | —55.05

Total or avernge.. ......_.. 1,317,0 14, 531 11 72,855 65 95, 500 81,029 88,205 | —3s, 014 —26,59 | 20,483 —15.56 | —27, 740 | —21,07

In computing the stumpage valie of saw timber, the total overhead cost was estimated at 5 per cent of the total operating cost.

A minus sign indicates a loss,

! The figures in this column apply only to the acreage of the given type of product, not to the entire acresge in woodland or in the several groups., The total woodland acre-
age was distributed as follows: Group A, 99 acres; Qroup B, 458 acres; Group C, 330 acres; Group D, 435 acres; toial 1,331 acres. N

2 ;I‘he following market prices, f. 0. b. shipping polnt, were used: Lumber, $20 per 1,000 hoard feet; mine props, 12 cents each; pulpwood, $8 & cord (160 cubic feet); cordwood, $5
a cord.

¥ The following maximum, minimum, and aversge rates were used: Saw timber, per 1,000 board feet: Felling, $2, $1,50, and $1.75; skidding, $5, $3, and $4; sawing, 36, $4, and
$5; pulpwood, per cord, cutting, $2, $1, and $1.50; mine props, per prop, cutting, 3 cents, 2 cents, and 2.5 cents. Hauling was figured at M a day for all products. Wagon load:
Lumber, 600 board feet; mine props, 20 props; pulpwood and cordwoocf, 0.5 cord.

+ Computed by the formula S=;¢;—C, in which S=stumpage value, M=market price, C=coperating costs, and r=rate of profit. The rate of profit assunied was 20 per cent,
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TasLe 29— Estimaled value of stumpage of farm wood lots, based vn volume per acre in 1928, by lypes of producls, 49 farms—Continued

I Acreage |

|

Volume

Total

CORDWOOD (E\CLL‘DI\G MINE PROPS AND PLLP’WOOD)

Market value Total operating cost af—

Maximum ! Minimum | Average

Maximum cost

Value of stumpage estimated af—

Minimuns cost Average cost

Toatal - Peracre ‘ rate

rate

L |
i Per acre § § rate
; Total

+

Peracre | Total | Peracre | Total |Peracre

Aeres
S N S PGS, 3

Boemmioianan 458.0
[o]

Board feel: Board feet Dollars * Dotlurs
16 0.5 | 4§ 49

I)oltarla
1,584
055 ¢
59387

Dollars
jAc|

1,761
l 146 ¢
5 820

' Dollars !
161
1,572 |

l 050
5, 529

—146
377 .82
N3 191 .
1.4 532 1.87

Dollare ;
—1,447 |

—~987 -
—5,335

Dollars | Dollary
—~123 1 -1,
—1,268 | —75

—891 —2.63
w8, 044 | —11.85

Dollars = Daollary
=100 ¢ —1.06
—~L070 —234
-796 ; —235
—4,75834 —1L17

Dollars !
E s

—3.15 |
~2.9] |
~12.54

ToLa] OF BVErage. coeniinasns P 1,817.0

FEPE -

1,196

. 1t 8'911' 1,715‘ 832 —7,014

6.0t | —5,78 ! —7,315 | —5.55

MINE PROPS

Number

Dollars
40
40
33
38

Dollars
2, 508
14,322
11,876
30,623

Number
332

337
275
33

I/ol(ara
041

1,420
—1,827
—16 978

Dollars
8.30

2.70
—6,498

-—37 56 —=39.12

Total or average.. ... L.

103, 497

313 38 50,320

~14.71 | —14,044 | —11.58 —13.14

MINE PROTS (E\CLUDING SOF’I‘WOODS)

151
108
169
169

1,713
10 420
6,728
8,650

178 27, 520 31,146

2
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PULPWOOD

Dollars | Dotlary| Dollnrs Dollars Dollars | Dollury | Dollars | Dollars | Dollars | Dollars | Dollary
5; 160 53 2, 580 . 2,258 1,720 17.562 2,365 24, &1 2,042 .
21, 542 48 - { 11,255 5, 359 11.90 17.87 6,738
- | 25 4 5,907 716 2.11 5,28 1,253
Diciisiemmumnirhemannsiannas v 38 ) 19,085} —~6,700] —1675 . —11, 02 —§095

“Tutal or average.... . LN 2 61,424 39 7 35, 300 38, 515 1,125 .86 7 5. 75 4, 338

PCLPWOOD (EXCLUDING SOFTWOODS FIT FOR MINE PROPS)

06.5 70 660 280 210 245 187
452, 5 258 ' 2,304 1,45 7 1,201 575
330.0 119+ 052 Ti4 64 79

A5 153 4 1,224 1,630 7 1,44 —510

1,318.5 €30 &5 (10 & KR it 3, 239 3, 654 331

:
(=}
:
:
2
Z
5
:
:
E
2
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Figures for furms in Groups B, C, and D were computed on the
same basis as the figures for farms m Croup A. Stumpage values
avorage $6.03 an acre, or $3.05 per 1,00¢ board feet for stands in
Group B, and $5.02 an acre, or $1.88 per 1,000 board feet, for stands
in Group C. At present prices, mine props can not be profitably
marketed from tracts that permit less than three trips a day. One
farmer stated that less than four trips a day was unprofitable for the
?ale of mine props. Conditions vary, of course, between individual
ATms.

The farm wood lots in Group D are so distant from a shipping
point that only onc trip a day could be counted on. The timber
stands on those wood lots show a higher volume per acre than the
stands on farms in Group B. Yet the excessive cost of hauling so
increases the operating costs that average stumpage values are
negetive.  On the assumption of minbmum operating costs, stump-
age values on these tracts amount only to $1.84 an acre or 74 cents
per 1,000 board feet.

For the 49 farms, stumpage values average $2.79 an acre or $1.17
per 1,000 board feet, 1f full allowance were made for the sale of
pulpweod in addition to saw timber, the average velue per acre of
these stands would amount to $6.09.

FRESENT METHODS OF UTILIZATION]

Most of the farm wood-lot stands are remnants of original growth
following partial or selective cutting, Farmers were unable to give a
systematic account of cuttings on these tracts, bub data were obtained
(rom 42 tracts, which, although incomplete, offer some suggestions
us to the type of utilization of farm wood lots and wood-lot products.
Minimum diameters of saw timber reported cut from 12 tracts in
various years between 1881 and 1910 declined froim 18 inches in the
first decade to 10 inches in the last decade of the period, indicating &
tendency towards heavier culling of these tracts. Nine tracts
reported cuttings during the period 1911-1915. Four thousand board
fect for home use were reported cut to a minimum diameter of 14
inches from one tract of 15 acres. Pine and oak for lumber and ties
were reported cul from five tracts totaling 148 acres, This lumber
averaged $15.50 a thousand at the mill. ” There were 576 ties Te-
porteg cut from these tracts, of which 476 sold at prices averaging
45 cents, and 100 at prices averaging 88 cents,

Reports covering the last 20 years indicate that an increasing pro-
portion of timber goes into ties, but the volume of sales both for
ties and lumber has been small. Small quantities of custom-sawed
lumber are also reported cut for farm use. The sale of mine props
was not reported for any tract prior to 1926. Reports covering the
3-year period 19261928 included five tracts totaling 50 acres, from
which 3,050 props were sold at prices averaging 13 cents. Three
of these tracts reported minimum dianmeters as 8 inches, and one
reported 10 inches. Posts cut for sale were reported by six tracts for
the period 1921--1925 and by three tracts for the period 1926-1928 at
prices averaging 18 cents in the carlier period and 20 cents in the
later. In most cases reported, small trees were cut for props, but in
u few instances 10-inch trees and larger were felled and split.  No fire-
wood was reported cut for sale and very little for farm use. Data in
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.iegard to species reported utilized for variows products appear in
Figure 6.

The fact that compara tively little timber is eut for farm use limited
the numboer of remrr&s that could be obtained of Iabor costs involved
in cutting, skidding, and hauling farm-used products of the farm
wood lot. Money costs computed from ¢, record of Iabor hours for
cutting timber for farm use are necessarily arbitrary in any event.
This work is generslly done at & time when opportunities for al-
ternative employment of the farmers’ labor are at a minimum, As-
suming, however, o rate of 20 eents an hour for man labor and 10
eents un hour for horse work, rates commonly quoted for this type of
work, the fow records obtained indicate that from 5 to 6 cenis a post
will cover the cost of cutting and hauling posts for farm use. Cord-
wood cut for farm use averages $2.90 a cord on the same basis. The

PER CENT
LUMBER AND LS wiNE PROPST! Posig Ul conpwoon®  miscgLLanEous (7

SPECIES O 20 LO KD 80 () 20 20 0 0 O 20 ¢0 60 80 O 20 40 €0 80 [ 20 &40 €0 80

Ut
BEECH

BIRCH
CHESTNUT
GUM
HEMILOCK
HICKORY
LOCUST
MAPLE

FiMNE
POPLAR
SASHAFRAS
SOUAWOOD
WHITE CaK
OTHER DAKS
NOT SPECIFIED

.
011 42 FRATTE, T3 ACRET (7] SPRICT, S0 ACAC] {101 IRACTE, JA3.T 400 (i PRACHd, b ACAEE  IMCIS 2305 0CRL)
FIGURE §.— RATICO OF ACREAGE !N TRACTS FROM WHICH A SPECIES WAS cur

FOR SPECIFIED PRODUCTS TO ACREAGE IN ALL TRACTS FROM WHICH THE
PRODUGCT WAS CUT

Oak, pine, pepter, sud bemioek nre the species principally cut fron: farni woort lots for saw timber
and tles. Infurter speeles sach ns gitin, thaple, bluck ank, snd searlet onk go prineipaily Inte
wine props.  Rot-resisoant speeles, particeinny white onk and post oak, srg utilized for posts.
Chestput, gum, and while ok enter into miscellancous products such ss tnoburk, extraet wood,
puipwood, nod staves, {ordwood usually is n by-product of other uses.

records gave a figure of $5.40 o thousand board feet for cutting, skid-
ding, and hauling saw timber for farm use. This uppears low when
compared with simitar figures reported for timber cut for sale, but it is
probable that logs cut for {srm use can be obtained in sufficient
quantity closa to the loading point, thus materially reducing the
labor of skidding.

These scattered records indicate that farm wood lofs heve not
been utilized to any great extent, if at all, as an established farm
enterprise from which a regular income might be derived, Seo far
as the recollection of present farm operators serves as an index of the
character and amount of the farm income derived from this source,
it would be correct to say that for decades cuttings have been un-
systematic and irregular, depending as a rule on the inifiative of
small sawmill operators who desired to exploit an especially accessible
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or valuable tract or on the urgency of the operator’s need for recdy
cash due to special circumstances or conditions. Naturally, the
income derived from farm wood lots under these conditions has been
neither regular in character nor significant in amount when considerad
over a period of years.

Instances were reported in which farm operators had more than -
puid for a tract of land by tho sale of the saw timber from a timbered
portion of the ares purchased. Such instances do not indicate
ignorance either of seller or buyer of the potential value of the timber,
but in general, markets for timber are so limited and the need for
cleared land for crops is so pronounced, that seller and buyer alike
are apt to value land in terms of agricultural use. Farmers were
often heard to express the view that a hillside already showing u
thrifty growth of valuable species 6 to 8 inches in dinmeter ought to
be cleared. The timber whs regarded us n liability. It was not
needed for home use. Current market conditions suggested no
potontial and realizable value. But cleared land has o “home use”
and # sale value which is immediate, tangible, and realizable from
the pomnt of view of the farm operntor.

The present study has sufticiently demonstrated the futility of
cxhaustive eropping, abandonment, and reclesring of fields, The
introduction of profitable methods of management and utilization of
farm wood lots would do much to justify to the farmer the abandon-
ment of this wasteful process of Lmd use. The data of Table 29

show that {imber products can not be marketed profitably at present
prices from the less accessible locations, These small tracts would
not permit operitions on a scale large ecnough to prove profitable.

But the same conditions which make profitable utilization of farm
wood lots impossible also operate to inhibit the use of the land for
Iarming, The principal factor is lack of & good road. Markets for
products from isolated farms are poor, whether the produet comes
from the field or the wood lot.

These isolated and so-called self-sufficing farms exist simply because
corn and potatoes can be caten, whereas trees can not. There is no
cash market for any crop. ‘The land in these isolated farms is seldom
adapted to the growing of cultivated crops. Itis forest land. Land
of this type and location, if consolidated under private or public owner-
ship Into tracts sufficiently large and properly managed, may be
cconomically used to produce timber crops. ~ It is not adapted to the
production of corn.

It remains trug, nevertheless, that many farms now producing high
farm incomes, relative to farms closer to a railroad point, are included
among those which can not profitably market farm wood-lot produets.
Tor example, farm incomes of farms in Group C average higher than
those of farms in Group B. These relatively high farm incomes are
usually associnted with favorable land charactaristics, which offset,
in part, the dissdvantages of location. Clearly, however, a sound
plan of farm organization under conditions confronting farmers in
Laurel County must include economical management and utilization
of farm woocfr lots in combination with improved practices in the
utilization of land for crops end pasture.

The first consideration in the development of such o plan is to
determine the areas in which primary land characteristics are such
as to afford o basis for farming. The important problem then is to
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determine the methods of land utilization essential to successful
farming within these areas. Finally, the conditions corollary to these
adjustments such as the extension and improvement of roads, improve-
ments in methods of marketing, etc., must be pointed out. The
central thought is the development of eflicient farm units, based on
the most advantageous use of all the resources of the farm, as the
foundation for wholesome family and community life and the muin-
tenance of essential public utilities and services. The data presented
in the preceding sections of this builetin have been designed to provide
a basis for these concluding phases of the discussion.

FARM ORGANIZATION IN RELATION TO LAND CHARACTERISTICS

A farm-business analysis of 203 farms® shows a wide variation in
farm income and in farm organization among these farms. In some
respects farms in the south area exhibit characteristics differing in
kind or degree from farms in the north ares. The present purpose is
to relate theso differences between farms and between areas to land
characteristics with a view to determining their implications and
importance from the standpoint of land utilization.

SIZE OF FARMS AND GEOLOGICAL FORMATIONS

Farm income normally bears a direct relation to the number of
crop acres in the furm. The number of crop acresin a farm is, there-
fore, frequently used as a measure of the size of the farm business.
But merely o show that an increase in the number of crop acres per
farm is attended, on the average, by an increase in farm income of
the 203 farms obviously fails to touch certain important questions of
farm economy in Laurel County. In the forefront of this problem of
the size of farms is the question whether land characteristics permit
any significant expansion in the number of crop acres. Where are
the relntively small farms as measured by the number of crep acres
located? With what land characteristics are these small farms
associnted?

For the present purpose the factors involved in the location include
the area in which the farm is situated, the geological structure from
which the soil is principally derived, and the general topographic
characteristics and condition of theland, Tn Table 30 the 83 farmsin
the south area and the 120 farms in the north area are grouped by
number of erop ecres, and the percentage of the farms located on
each type of geological formation is shown for each crop-acreaga
group. The fact is nt once noted that in the south area the percentage
of farms located on the Breathitt formation increases as the number
of crop acres increases, whereas in the north area this relationship is
ijnverse. Since in the south srea ounly the Breathitt and Corbin
formations are exposed and in the north area only the Breathitt and
the Lee formations,” it follows that the proportion of farms located
on the Corbin conglomerate (south area) decrenses as the crop
acreago increases, wheress the proportion of farms located on the
Lee {ormation (north area) tends to increase as the number of crop
Acres inereases.

o Dutells of this phase of the Laure! Coanty stady appenr in Kentucky Agrienltuml Experiment Station
Tiullatin No. 305 (9.
% Tho ares of the Corbin conglomerate in the north ares Is tee imited to be of signifleance.
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TanvLe 30.—Farms in each crop-aereage group classified by type of geological
Jormation on which the farms were located, 203 farms,’ 1927

North area South nren

Parcent- | Feront- [ porne. Parcont- | Fercent-
Forms | Eoen i 2800 | groon Faems | peoon | FR0
Breathitt N | Lec tor- Rreathiitt

conglom- conglomn-
fortuntion Emie mution forination ernle

Stz grous (crop ncres)

Number|Number| Per cend Fer cend | Nuinber| Per cont | Per cent
40 a0 o aut] 35.0

Worless.. . ........... 95. 0 5 0.0 55.
W3, . .o . 86 56 803 i] 0.7 30 63.3
4500 a2 3 7L 3.2 5.8 1 a7
Over 15.... Cha meaemems 25 13 61.35 Q 385 12 5.0
L

7 5.8 83 63. 9

T'atal or average.. .. 20 120 82.5

! Furm-business and fonliy-living summaries nre bosed on records obtuined from these [rms.  Tha 200
faris i}nrliudﬂ all bul L ofthe 52 faruss for which detatled data relating to the use of crop ond pasture land
ware obtained,

The importance of these relationships is that soil and topographic
characteristies limiting the size of farms are associated with the
geological structure on which {arms are located. The topographic
and soil characteristics of the Corbin conglomerate generally require
small farms and the incomes derived directly from the farm are,
therefore, usually small. In the north area, the Lee formation, both
from the standpoint of soil and topography, is adepted to a larger
crop acreage and to the production of a relatively large favm income.
The impediments to successful cultivation offered by the Breathitt
formation aro chiefly topographic. This factor is more pronounced
in the north than in the south area, so that a larger proportion of the
iarms located on the Breathitt formation fall in the larger crop-
acreage groups in the south area than in the north area. Table 31
shows the distribution. In the north area only 8.1 per cent of the
farms located on the Breathitt formation have over 45 crop acres
whereas 26.3 per cent of the farms located on the Lee formation fall
in this class. More than two-thirds of the farms on the Lee forma-
tion had over 30 crop acres, whereas two-thirds of the farms on the
Corbin conglomerate (south area).had only 30 crop acres or less.
‘Three farms located on the Corbiu conglomerate, south area, contained
however, 45 crop ncres or more (TabTe 31) and, moreover, the aver-
age income obtained from these farms was comparatively high.
(Tnble 32.)

Tawwe 3l.—Farms located on each type of geological Jormation, distributed by crop
acreage, 203 farms, 1827

Feteeningo of farms with erop sereage of—

Aren nnd fermation
taorless| 16to30 | 3l to 45 | Over 45

Worth nren: Per cend Per cent
Dreathite . . _ . C mmaemn 5t 5 3 81
Carbin mimme e e e emaens p . o X 0

L L . L HIN ) W3

Egulh area
Breathitt .. ... . . 5.8 . 7.0
Corblin._... _ . . R K X 367 ; L1010

Total or averie. : 3 42.4 . 12,2

! Sen text, n. 50,
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TanLe 32.—dverage farm income by location of formms, geclogical formation, and
crop acreage, 303 farms, 1937

15 aeres or less 130G acres A1-43 nores
Form {nceme ! Farm |neemo ! Farm incorme |
Losation nuel formetion
Farms Dircetty | Forms Direetly | Forms Directly
‘Total |fromtho Tatal |from the Total | feam tha
fnrm farm furin
MNorth nren: Number| Duliare| Doltars [Numberi Doilars | Dotlars | Namber| Dotlars| Dollera
Brenthitt 19 14 ¥ 50 a5y 155 22 43! 155
Corlyin. . it . ! —19 —19
Loe,..n 338 B 4fHi J1z
Zauth aren:
Lrenthitt . . ..., 11 BT —62 i) 238 R i4 A3z m
Corbin... . . . 8 214 —46 i 1 -1 7 165 —54
fTold or nyerge Ay a2 —15 .13) 202 1 52 37 157
Over 45 acres v Tatol
Furme {neome 1 Farm ingomn ¢
Lowation and fermation
Farms Dirvotly Farms Dircetly
Totul § from the Total | from the
farm furm
Nerth nren: Number | Pallars | Dotiara | Number | Dollars | Doltara
Breathbilt. ool L] i) 434 H P 1
Carbin... . [ P U TS a4 140 —48
L. ... ... B Ly ASC 19 44 380
South are:
Breathile. oo ciac oot ] it 198 a3 435 5
Corbin. .o e v ieean k] 543 1459 0 225 15
Totnt or averngo_. . ... e 25 ik R62 B ann 134

A minus sign mdleates & loss,

1 Ohtadned by subtroeting total farm expenses frowm total fnrm recelpts.  The Agurn for income abtained
ety frot Ehe furm was camptited by dedneting from the totel farm ineomie, cesh recelved by tha nperntor
for intn and leam labor and moching work away frem the farm, rent of laned and buildings, sale of honey,
lamber, woodl, aend similer i‘)wducts. The prinel pal soureo of sneh incoma wins from the labor of the operator
nwny from the farm, ususlly in cceupations other then farming,

T8 text, p. 60,

The acreage i one of these farms included 33 crop acres share
rented, leaving only 28 crop acres definifely located on the Corbin
conglomerate. A second {urm, although located on the Corbin con-
glomerate, was exceptional in two respects: (1) An unusually large
area of level or gently rolling land was available for cropping; and {2)
a considerable acreage of truck crops was grown and sold, thus giving
a relatively high cash income for the farm. The relatively high farm
incomes of these two farms can not be accepted as typical of farms
located on the Corbin conglomerate. .

Both as to land characteristics and as to ferm income, the third
furm is more in line with other farms on the Corbin conglomerate.
More than two-thitds of the crop land in this farm waes rolling to
rough or steep hillside, with slopes [rom 10 to 20 per cent. Fields
were heavily eroded and often infested with sprouts and weeds.
This farm produced a farm income of $188, which, after deducting
income for labor off the farm, was reduced tc —$12. On the other
two farms, farm income averaged $720. When income from labor
off the farm was deducted, the two farms averaged $695.
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These relationships suggest, at least as a preliminary conclusion,
that farms loented on the Lee formation or on the less rugged portions
of the Breathitt formation will, as a rule, yield o much better return
than farms lecated on tho Corbin conglomerate. If additional {acts
support this prelitninary conclusion, a fair basis will be established for
& generalized classification of all the land in Laurel County, so far
as its relative agricultural possibilities are concerned, .

SIZE OF FARMS AND LAND CHARACTERISTICS

Of the 52 farms studied by individual fields, 51 are included in the
group of 203 farms covered by the data of the farm-business analysis.
These 51 (arms provide a basis for estimating the importance of land
characteristics in determining the crop acrenge of farms located on
ench type ol geological formation. (Table 33.)

Tanng 38 —PFercentuge of crop land tn eack class of land, by location, gealogical
formation, and crop acreange, 51 farms, 1927

Percentage of erop lund In—
Locntion, formoLlon,
atel sha groups
(erop neres) Clnss | Cluss [ Class | Cless
X 3 4 g G 7

Nortn aren:
Lreplhilt—
13 or less.
1]

Totnl . eaeaa

Bouth aren;
Neeathde -

47, 9
1.5
0.4a

1]

B e 3 . ) 3 1.0
. 322 . 1. 3 .0 | 17.0

Overdi. . ..., : -1 i N . 3 LT 134

]

Tatal.. . ....... 17 1. . . 3.0

{'The singla farm [ncluded in this group wus not operated. The farmer speat 10 months in work off the
farni. Conseqoantly, the smull crop acrenge {5 not psseeiated with (e Jand chnmcteristics,
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In the south ares most of the crop land of the Breathitt formation
has o slope under 10 per cent. (Classes 1 to 8.) Land in class 7 is
of intermediate slops but is heavily ersded and of little use for crops.
Class 3 land also, although smooth to rolling, is badly eroded and
practicaily valueless for eropping in its present eondition. TFarms in
the south ares located on the Breathitt lormation containing over 30
crop acres had o reiatively large proportion of crop land in elass 1,
This is sinooth te slightly rolling land. There is little or no erosion,
and ficlds are practically free of stumps and stones.

Farma in the south nrea located along the Breathitt formation
ridges have, as o rule, suflicient land of gentls slope to maintain 30
acres of more in crops. DBetter cropping practices would easily
incroase the quantity and Improve the quality of available crop land
by preventing the loss of fields thvough orosion, as in classes 3 and 7.

Farms in the scuth aren located on the Corbin formation present a
somewhat different picture. Unlortunately, no records of land char-
acteristics were obsained for farms of this group having 15 crop
acres or less. IFrom the standpoint of slope and topography, fields on
these Corbin formation bottoms are well adapted to cultivation, but
this advantage is more than offset by three decisive limitations:
{1} Along the margins of the exposed Corbin formation, where the
Breathitt formalion hag been removed, the topograpby is likely to
be precipitous, tending to limit the farm aren and to isolate the farm;
(2) a considerable portion of the land available for crops requires
drainage; and (3) the light, sandy soils derived from the Corbin for-
mation are not, in genersl, adapted o agriculture.

In tho north ares o large proporiion of the land in farms on the
Breathitt formation has steep slopes. A relatively large crop acre-
ape usually necessitates, therefore, the uiilizntion of hillsides with
slope of 20 per cent or more. The contiol of erosion and of filth on
these steep slopes is the primary problem in keeping a considerable
acreage 1a crops. On & majority of the farms the operators heve not
solved this problem, as indicated by the fact that 70 per cent of these
fnrms had 30 crop acres or less, . {Table 31.)

The problem centers sbout the utilization of land of the type in
classes 8 and 9. (Table 5.; On farms with more than 45 crop acres
nearly three-fourths of the crop land had & slope of 20 per cent and
over. (Classes 8 to 10.} But on over 50 per cent of the crop land
(Class 8) in farms having more than 45 crop acres erosion 1s very slight,
fields are relatively free of stones, filth has been effectively controlied,
and good stands of grass are maintained. As the acreage of crop land
decreases there is also a decrease in the proportion of class 8 land and
an increase in the proportion of class 9 land—that is, failure to control
erosion and filth has resulied in o loss of acreage available for crops.

Nevertheless, tho successful utilization of hillside lands is contin-
gent on & combination with land of more moderate slope in_the farm
acreage. Farms of 16 to 30 crop acres iocated on the Breathitt
formation in the north area have a relatively small crop acreage
prineipally because of failure to control erosion. Land in classes 2
and 3, amounting to more than 20 per cent of the crop land in these
farms, illustrates the progress of erusion on fields of gentle slope.
Farms in the 31 to ¢5 crop-ncreage group oxhibit the same tendency.
Fields of interinediate slope (class 7) have been overcropped, as has
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been the case, also, with fields of gentle slope until nearly all of this
lntter type of land has fallen into class 2.

1t 1s possible, therefore, at this point to nmplify the picture of the
cycle of land utilization previcusly presented, to include the farm unit.
The wasbolul methods of utilizing land, previously deseribed, tend
slowly to reduce the crop acrenge in the farm until its productive
capacity is practicaily destroyed. In terms of family welfare, the
result of this process has often been that the son began, not where
the father left off, not even where the father began, but actually
under a greater handicap through the progressive “‘mining?’ to which
the land had been subjected.

The limitations imposed on farms located on the]Breathitt forma-
tion by tho nocessity of utilizing steep slopes for crop land is less
significant for farms located on the Lee formation, Farms located
along the Lee formation bottoms have the double advantage of supe-
rior soils and of favorable topography. Less than one-third of the
crop land of farms on the Breathitt formation has & slope under 10
per cent, whereas in farms on the Lee formation the proportion is over
one-half. Moreover, poorly drained land in elasses 5 and 6 is of
gpecinl significance in the case of farms on the Lee formation bottoms.
This land produces good yields of hay and is much valued by farmers.
Among farms of this group the tendency is for the crop acreage to
decline as the proportion of hillside crop land in the faim increases.
Of course, the problem of controlling erosion and filth is much simpler
with « relatively small proportion of hillside land in ¢rops. Under
these conditions, therefore, it is much easier to maintain a relatively
large crop acreage.

Taking the several crop-acreage groups withous regard to the loca-
tion of farms, the figures indicate a pronounced tendency for the
proportion of the poorly conditioned and heavily eroded hillside crop
fand (class 9) to decline as the crop acrengs per farm increases.
Conversely, thers is & much larger proportion of the well-conditioned
hitiside land (class 8) in farms with 45 crop acres srd over than in
farms with smaller crop acresges. The proportion of class 1 crop
land also tends to increase with an increase in the crop acreage.

In general, tho situation in the south area may be summarized as
follows: (1) Farms on the Breathitt formation must utilize 8 con-
siderable amount of Irnd of intermediate slope {(class 7) as erop land;
the ropid erosion of these fields introduces a serious diffieulty in
maintaining an adequate crop acreage; this problem of erosion control
1s simplified when a considerable acreage of level or gently rolling land
{clagses 1 to 8) is embraced by the farm, and if such land is not
available the crop acreage must {as a rule) necessarily be small; but
even with such land many fields are overcropped (class 2 and expe-
cially class 3 land) thus reducing the quantity and quality of the crop
land availgble; (2) farms on the Corbiu conglomerate have the double
handicap of poor soil and poor drainage; the extent of erop land avail-
able is usually smell.

In the north aves, (1) farms on the Breathitt formation must, as a
rule, control erosion and filth on steep, hillside fields in order to main-
tain an adequato crop acreage; to accomplish this a considerable
proportion of ridge land of gentle slope must be included in the farm
acresge; (2) farms on the Lee formation are able to maintain relatively
large crop acrenges, although better control of erosion on the hillsides,
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and ditch or tile drainage of the bottoms are greatly needed on these
farms. ;

SIZE OF FARMS AND LAND CHARACTERISTICS IN RELATION TO PARM INCOME

Forty farms having 15 crop acres or less had an average farm
income of $352 per farm; 86 farms with 18 to 30 crop acres averaged
ouly $262 per farm, and 52 farms with 31 to 45 crop acres averaged
$327—an amount less in each case than that averaged by farms in
the lowest crop-acreage group. (Table 32} But when there ig
deduected from the net farm income the incoine derived from other
sources,™ the cssential fact appears that the larger the crop acreage
the nearer the farm as such comes to returaing a living to the operator.

Table 32 shows that work off the farm accounts for a mucg larger
proportion of the income of operators in the south ares than in the
north area. The question is whether this differsnce is due to easier
access to sources of outside work in London and Corbin from farms
in the south ares or to poorer opportunities for success{ul farming in
the south area. Topographically, farms in the south area are better
adapted to farming than are those in the north ares. On the other
hand, small incomes derived from farms on the Corbin conglomerate
in the south area appeur to be due to relative deficiency of the land
corapared with land on the ridges and moderate slopes of the Breathitt
formation and with the land of the Lee formation bottoms.

In generel, it appears to be true that {arms with less than 45 acres
of land suitable for crops, except those located on the Lee formation,
whether in the south or the north area, must rely on work off the farm
for & considerable portion of the farm income. Incomes earned in
the south area indicete that a small crop acreage combined with
earnings off the farm as a principal source of income gives & better
total net return than & somewhat larger crop acreage with a smaller
proportion of the incoms from work off the farm.

Land characteristics are the principal factor limiting the crop
scresge. Yhen tha available crop acreage is thus limited, work off
the farm is essential to obtain an income adequate for the efement.ary
needs of living. The combination of soil deficiency and unfavorable
topography undoubtedly would eliminate a considerable number of
the farms in both areas as submarginal even under favorable condi-
tions of farm organization and management,®

Some operators now maintaining & fairly large crop screage, much
of 1t on steep, heavily eroded, overcropped land, would do better to
sEend all or o major part of their time in other employment, utilizi
the farm principally as a residence and garden. Some farms wit
small ncreages gut favorable land characteristics would justify an
expansion of the erop acreage sufficiently to employ all or a major
part of the time of the operator. To obtain an adequate income from
the farm, it is epparently essential to have at least 30 to 50 acres of
crop lend. 'The smeller the acreage, the greater the proportion of if
that must be of gentle slope, relatively free from erosion, and in good
tilth (class 1) or land not too wet to produce good crops of hay and

¥ I'nhia 32, footnota 1.

2 Tho wrernge owt fnrm incema of B0 farm oporstors who dopended mainiy upon farming for e Hvelihood
wug $319 {0, p. 234}, Depopdenoe ot the fartn os the principal souroe of inogme Is not, howsver, necessarily
conflned to farms having favorabie land characteristics. Neither is a lstge crop screage always directly
asaoclated with fnvornbie tand charactaristics,

88114°—32 ]
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fair crops of corn (class 5). Drainage would increase the amount
and improve the quality of wavailable crop land on many farms,
The inclusion of heavily eroded and poorly conditioned land of
gentle slope (class 3) or of intermediate slope (class 7) in itself sug-
Fesbs either unsound cropping practices or an inadequate amount of
evel or gently rolling land. In the former case, there is no substitute
for the introduction of a good rotation, based on a preper selection
of crops and the use of fertilizer, to conserve and build up the soil as
a means of obtaining an adequafe income from the farm. In the
latter cass, except for possible use as a residence and garden site, the
land is definitely submarginal for farming.

No exact line exists for classifying a given farm as above or below
the margin of profitable farming, but definite criteria can be applied.
Less than 30 crop acres are not likely to yield adequate income under
the type of farming suitable for Laurel County. In visw of the
limited amount of available crop land, if less than 30 per cent of it is
of the type falling in classes 1 or 5, or in these two classes combined,
if the land with slopes of 20 per cent and over comprised in the crop
acreage is not of the type falling in class 8, the farm may rather safely
be regarded ns submarginal.

It 18 true that some farms classed as rubmarginal might be re-
claimed by restoring the fertility and conserving the soil of slightly
oroded fields (class 2), by redeeming heavily eroded and filth-infested
fields {class 3), by establishing permanent pastures on eroded hillsides

(class 9), and by draining and utilizing available stretches of bottom
land {class 6). Most land in Laurel County that is worth farming
can be effectively utilized for that purpose by the relatively simple

expedients of properly combining enterprises, using limestone and
phosphates, draining wet fiolds, protecting hillsides from erosion by
keeping them in grass and rotating crops.

In addition to the criteria mentioned, it should be added that the
aoils of the Corbin conglomerate because of their light, sandy cherac-
ter and deficiency of organic matter impose a special difficulty in the
successfal operation of farms located on this formation. This relative
deficiency was reflected to some degree in the average yields of corn
obtained from farms located on the Corbin conglomerate compared
with average yields obtained from farms located on other formations.
For farms in the south area, the average yield on the Corbin formation
was 10 bushels, as compared with 21.6 busheis on the Breathitt
formation. Farms on the Lee formation in the north ares had an
average vield of 20.4 bushels, but yields on the steep Breathitt
formation slopes in the north area averaged only 19.2 bhushels. On
the basis of slope and stoniness farms on the Corbin conglomerate
compare rather favorably with farms in cother locations, although on
these farms, as is also true of farms on the Iee formation, poorly
drained land usually comprises a considerable proportion of the crop
Bcreage.

VALUE OF CROP LAND IN RELATION TO LAND CHARACTERISTICS

On each of the 52 farms studied in detail an attempt was meade to
obtain the operator’s estimate of the value of individual fields. The
aim was to test whether the operators’ valuations would bear any
relation to the physical deseriptions of corresponding fields and to the

B The matier of ferm bindgots is discussed in Kentucky Exporiment Station Bulletin 305 (),
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yields obtained from them. Notwithstanding an obvious tendency
of operators to value all crop land in the farm at the same price per
acre, the wide range in the utility of fields was recognized by operators
and is reflected to some extent m the estimated values per acre.

The estimates obtained for fields in each land class were gronped
according to the geological formation on which the farm was located
and then averaged. The results appearin Table 34, Average values
conform, in general, to the relative utility of fields as rellected by the
physical description of land in the several classes. Avorage values of
class 1 land are highest no matter on what formation the farm is
located. The scarcity of level or bottom land is reflected in high
average values for land in classes 5 and 5. From the standpoins of
its productive capacity, this type of land is overvalued, particularly
so 1n the cass of land in class 6. Crop land in farms in the south nrea
tends to be valued at a higher figure than is land of similar character-
Istics in the north area. 'This indicates an coffect ol proximity to
London and to the State highway. "The relatively high productive
capacity of the Lee formation bottoms is reflected in a high reported
value of class 1 land for farms located on the Lee formation,

Tanve 34— Arerage value per acre of crop land, based on operelors’ estimates, by
geolagical formations and classes of land, 52 farms, 1928
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SOURCES AND VALUE OF THE FAMILY LIVING IN RELATION TO
LAND CHARACTERISTICS

YALUE OF FAMILY LIVING

Family living data were also summarized for the 83 farms located
in the south area and the 120 farms located in the north ares for
which the farm-business data were obtained. The total value of the
family consumption of goods, including value of products furnished
by the farm, was less than $800 for 165, or 81.3 per eent, of these
families. Only four families, or 2 per cent, consumed goods valued
at $1,500 or more. The range in the value of the family living for ol
families was from $214 to $1,946. The proportion of familes con-
suming goods valued at $600 and over was much greater in the south
area than In the north area, amounting to 30.1 per cent in the former
and o 10.8 per cent in the latter. (Table 35.)
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Tanuk 35.—Number amd percenluge of families in each cost-of-living group, by
arcay, 203 families, 1327

Cost-of-Hving group North area South ares Toth areas
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SOURCES OF INCOME

The relatively higher vaiue of the family consumption of goods by
familics residing in the south area than by families residing in the
north area should be considered in relation to the difference in the
sources of incoms of operators in the two localities. Only one-third
of the farm operators in the south area depend mainly on farming for
a living, in contrast to one-half of the operators in the north area,
(Group A, Table 36.) In the north area, also, & larger proportion of
the operators derived their incomes principally from their own labor
than was the ease in the south area.

T apLs 36— Lacation and size of farms iu relation lo sources and value of the family
tiring, 203 farms, 1987
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nat entailing labor oo thetr prrt; Gronp C, opetators who derived the greater part of their income from work
awny {rom the fyrm,

+ des Table 32, fondooty 1,
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Tavre 36.—Location and xize of forms in velalion to sources and value of the family
liing, 203 farms, 1927—Continued
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Income from sources other than the labor of the operator, such as
contributions of relatives, pensions, and interest, was the principal
source of the family living for a larger proportion of farms in the south
than in the north area. (Group B, Table 36.) In genersl, two-
thirds of the families living n the sounth ares depend for their living
on the labor of the operator off the farm, supplemented by gifts,
pensions, interest, and similar sources of income.  In the north area,
81.7 per cent of the families studied depend for their living directly
on farming, supplemented by income derived from the labor of the
operator off the farm.,

Here are two ruther distinetive conditions—in the south area a
teliance primarily on em%loymant supplementary to farming to
obtain an income and in the north area a dependence primarily on
farming. Under these conditions, as might be anticipated, income
derived directly from the farm is groater on the average in the north
area ($186) than in the south area ($58). But of greater significance
is the fact that the net farm income (that is, income derived from the
farm aod from the labor of the operator off the farm), is greater on
the average in the south area ($372) than in the north area ($305),
and the total value of the family living obtained is also greater,
smounting to $805 in the south area, and to $609 in the north area.

A question suggested by the relatively better results obtained by
operators who do relatively less farming 1s whether part-time farming
should be generally encouraged in the two areas. Are farm income
and velue of family living relatively high in the south erea becauso
of part-time farming and relatively low in the north area because of
too much dependence on the farm as a source of income? This
question should be examined.

FAMILY LIVING AND S0URCE OF INCOME

In the south area 53 [arms are on the Breathitt formation and 30
ferms are on the Corbin {ormation. The proportion of farms of 31
actes and over is less on the Corbin formation than on the Broathits
formation. The explanation of this fact was discussed in connee-
tion with Tables 31 and 32. The present purpose is to eall atten-
sion to the corollary fact that the proportion of operators obtaining
their incomes primarily from farming is also less for farms on the
Corbin formation than for farms on the Breathitt formation. The
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specilic cuestion is: Is & relatively good living associated with rela-
tively littie (arming? Among [mrms on the Breathitt formation 11
families consumed goods valued st $872, and 14 families consumed
goods valued at $879. In the first group nearly three-fourths of the
operators depended primarily on income from work off the farm,
wherens in the second group nearly two-thirds of the operators ob-
tained their income principally from farming. Similarly, for farms
on the Corbin {ormation, not 1 of 9 farms with value of family
living averuging $5381 depended primarily on [arming as a source of
ineome, whereas 3 farms among & group of 7 with value of family
living averaging $709 dependcﬁ primarily on farming as a source
of Income. Simtlar relationships are [ound umong Tavms located
on the Breathitt formation in the north area. In each case the
group of [arms depending principally on part-time farming had a
relatively smull erop acreage and the group of farms depending prin-
cipally on [arming for an income had a relatively large erop acreage.

To generalize on the relationship, the tendency seems to be for the
proportion ol farmers depending on farming as a principal source of
Income to incrense as the crop sereage increases and for the average
value of the [amily living also to increase with the crop ncreage.
Does this lead te the conclusion that the mors [arming the better
the living?

Such » conclusion would appear to be further supported by the fact
that in the south area famlies on the Corbin formation, which is
poorly adapted to [arming, obtain a poorer living than fmmilies
located on the Dreathitt formation, which is relatively better adapted
to farming.  Similarly, in the north area families on farms located on
the Breathitt formation, which is relatively less adapted to farming
than the Lee [ormation, obtain a relatively poorer living than families
occupying fnrms on the latter forination, .

The [act is that neither part-time farming nor full-time farming, as
alternative metheds of curning a Mving, is necessarily to be recom-
mended in all cases. More preeisely the situation is this: Operators
of farms in locations which provide an adequate amount of land
adapted to the growing ol crops can advanfageously obtain their
incomes principally from {arming. Operators of farms in which there
is relatively littlo land suitable for growing crops musé rely primarily
on income from work off the farm or from other sources to provide a
living for their [amilies. The value of the family living is greater in
the south thamn in the north area, not because part-time farming is,
in general, relatively more profitable than fu{)l-t.ime farming, but
because it is possible to a much greater degree in the south than in
the north area to supplement by work off the farm the necessarily
small income ebtsined from farms embracing land poorly adapted to
[arming. The explanation of this is the proximity of farms in the
south area to Loudon and Corbin and the opportunity of supple-
mentary employment thus provided.

In general, operutors obtain larger farm incomes and larger incomes
direcﬁy from the furmy, and the value of goods consumed by the family
increases, as the number of erop acres in the farm increases. A farm
containing 43 acres or move, adapted to cropping, provides an oppor-
tunity for making a good living for a family if proper enterprises are
selected and good farming practices are followed. ~Operators of such
farms are not under the necessity of relying upon outside work to
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obtain a comfortable living, The inclusion in the farming system of
intensive enterprises such as tobacco and dairying will, as a rule,
increase the income obtained. In the analysis of the farm-manage-
ment data the same general conclusion was expressed in the observa-
tion that the operation of well-organized farms of proper size *com-
pares favorably, as a means of livelihood, with an occupation which
includes nonfarming work as a chief source of income” (9, p. 258).
That is, in general, the better the opportunities the land affords for
farming, the better the opportunities the income obtained provides
for living. But in the south area, where the opportunities for out-
side enuﬁoyment are relatively good, there are notable exceptions to
thic rule. The net farm income obtained from farms in the smallest
crop acreage group is greater (and for farms on the Breathitt forma-
tton very much greater) than net farm ircomes in the two next larger
crop acreago groups. The value of goods consumed is also notably
high for small farms located on the Breathitt formation. The con-
clusion is clearly sugzested that, where opportunities for outside
employment exist, a small farm and little or no farming is better than
a shightly larger farm and relatively more farming,

FACTOUS LIMITING THE AMOUNT OF THE FAMILY LIVING

In the last analysis, of course, the problem confronting the farm
operator is to obtain an income adequate to provide properly for his
fumily. 'The nature of the conditions confronting farm operators in
Irn[urel l(‘otmty in realizing this objective can be stated rather
definitely.

(1) Approximately 20 per cent of the operators of the 203 farms in
the areas studied obtained their incomes principally from pensions,
rifts, interest, and similar sourees, not involving lebor on their part,
The successors of present operators of these farms are likely in most
lustnnees to be worse rather than better off with respect to the resources
avaiable for family living, for two reasons.

In the first place, under the methods of farming practiced by many
of the present operators, farms in this group deteriorate rapidly. The
Foint, may be illustrated by indicating the characteristics of the crop
and typical of these farms. For two farms in the south araa located
on the Corbin conglomerate, the farm income in both instances was
negative, Nearly 50 per cent of the crop land in one farm was eroded
(clusses 2 and 7), and erosion on the other was in evidence on 85.9
per cent of the crop acreage (class 2). Among farms on the Breathitt
formation in the saine area, heavily eroded land of intermediate slope
(class 7) comprised 71.7 per cent of the crop land of one farm and 66.7
per cent of another. Neither farm had an acre of class 1 crop land.
These last two cases are perhaps extreme, but not exceptional as to the
general character of the land in farms of this group. In the north
aren, 85.7 per cent of the crop land in one farm on tll)'le Breathitt for-
mation wus steep, heavily eroded hillside land.

Some farms in Group B, of course, have crop land of a type that
indieates the farm should produce a good income. Probably a sub-
stantial pension does not, in general, encourage attention to the earn-
ing of an income from the farm. So far as farming possibilities are
concerned the general tendency among farms of this group is for them
to grow worse, rather than better. The successors of many of the
present operators, therefore, probably will have o poorer farm to
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start with. This is one reason why the income available for family
living is likely to be less. In the second place, obviously, it is highly
improbable that the succeeding operntor of one of these farms will
inherit or acquire the pension or other gratuitous income enjoyed by
the present operator,

Group B includes 41 farms, of which 9 had 15 crop acres or less,
17 had 16 to 30 crop acres, 10 had 31 to 45 crop acres, and 5 had 46
crop acres or more. The continued operation of the farms of this
group will mean that 15 to 25 families of succeeding cperators, unless
they are able to find additional land fit for cropping, must depend on
the labor of the operator off the farm as the prineipal source of income
and that the romainder must, for the most part, introduce improve-
ments in present farming methods and practices, or also depend

rin_(ﬁ pally on work off the farm to obtain an adequate living for their
amilies,

The difficulties confronting operators of farms in this group are
based on the fact that, on the one hand, opportunities for ocutside
work are limited, and, on the other hand, the land in some farms is too
poor to yield an adequate living from the farm.

(2} A second major difficulty confronting farmers is that steep
slopes, erosion, rough topography, poor soils, stones, and weeds and
sprouts in vurying degrees and combinations limit the amount of
available crop Jand. Thus, of the 203 farms studied, 20 per eent had
only 15 crop acres or less and 62 per cent had 30 crop acres or less.
As has been shown, these small crop acreages usually are associnted
with crop land having characteristics that do not permit an expansion
of the crop nereage. But the difficulty goes further. The actual crop
acreage embraces land often wholly unfit for cultivation. The rapid
detertoration of fields of this kind under cultivation makes impracti-
cable the rotation of crops. The result is the rotation of fields. The
pernicious effects of this process have been described.

The remedy is not to be found in the rotation of crops on the hillside
land, because erosion can be controlled only by keering these fields
In grass. Moreover, where thers is little or no land of noderate slope
available keeping the hillsides in grass and cultivating only the land
of modernte slope is impracticable. For example, farmer No. 175
owned 90 acres, He operated 80 acres, of which 38.75 acres were
classed as crop land. is crop land was described as follows: 33.50
acres, or 86.5 per cent, heavily eroded, steep, hillside land with shale
or stones scattered over the surface of the fields and many weeds and
sprouts (class 9); 2 acres, or 6.2 per cent, of smooth to rolling land,
heavily eroded and covered with surface shale (class 3); 3 acres, or
7.7 per cent, of steap, hillside land in good physical condition (class 8);
0.25 acre, or 0.6 per cent, rock outcrop. (Class 11.) Im 1927, this
farmer rented out 10 acres and cropped 16.5 acres. His net income
derived directly from the farm was $84. He made his living by work
away from the farm.

Another example: Farmer No. 185 owned 145 acres, of which he
rented out 11 ancr operated 134. Sixty acres were classed as crop land,
which was described as follows: 54 acres, or 80 per cent, of heavily
eroded, steep land like that in farm 175 (class 9); 6 ecres, or 10 per
cent, of smooth land in good condition, cleared in 1912. (Class 4.)
In 1927 this farmer had 26.5 acres in crops. His net income derived
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directly from the {srm was minus $311. The $300 he earned by work
off the farm left him # net farm income of minus $11.

The problem of obtaining s better living for farmers situated like
these two (who are typical of many) obviously is not solved by more
furming. It is e%_uafly true that the introduction of better farming
methods would offer only & limited opportunity for betterment when
only 6 acres or less is the maximum ares suitable for cultivation. In
short, no plan of organization based on a farm economy exclusively
¢an promise substantial improvement in the econemic basis of living
on farms of this type.

Two courses remain open for improving the condition of operators
of farms of this type—a change of location for operators of these farms
or a change in the type of economy. A change of location is essential
unless a basis for part-time farming can be established by the develop-
ment of locul industries to provide employment supplementary to
farming. Such a development would be facilitated by the construction
of n few good roads, and such roads would also provide better access
to part-time employment by operators of farms of this type.

An increase in availeble supplementary employment, in addition
to affording mmors efficient utilization of the operator’s time, would have
the tmportant corollary effect of permitting the practice of & type of
farming adapted to the utilization of small acreages and would tend to
restrict the Emctica of cropping steep hillsides. Very smell acreages
could be utilized primarily for home gardens. Where larger acreages
are available, & considerable income could be obtained from pouliry
and dairy J)roducts and tobacco could be grown as a cash crop.

(3) Under present conditions there is little question that msany

farmers derive little, if any, advantage from a large part of the acreage
they own.  As a rule, the farm wood lots contribute no regular income
to the farm. The pastures are extremely poor, chiefly because steep
land has been eroded and worn out by crOpp'm% before reverting to

asture. Beeause of the exploitative methods of utilization, the erop
Rmd, also, is much less productive than it might be. Under present
methods of utilization many furmers own land that is not worth the
taxes they pay on it. In many instances a reduction of the fotsl
screage in the farm would improve the economic position of the oper-
ator.

Crolp land should be confined to land adapted fo that purpose.
Long-lay pastures should be established on the slopes. Steep hill-
sides should ba allowed to revert to woodland. There seems to be
little present opportunity for the individual wood-lot owner to realize
an sssured annual income from his holding. The most promising
method of improving this situstion appears to be the development of
somo form of cooperative organization including 300 or 400 farmers.
Such an organization would be in a position to meke contracts with
paper mills, mines, railroads, and other manufacturers and users of
timber on the basis of an sssured annual volume of pulpwood, mine
timbers, ties, stave bolts, ete. Locallsbor could be utilized in cutiing,
skidding, and hauling. The logs could be sawed by & portable mﬁl
operated under cooperative ownership.

Prebably no plan of economic andp social reorganization, however,
will prove adequate to establish a sound basis of living for the more
isolated and inferior farms. The extent to which readjustments can
be confined to changes within the area depends on the relation of
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present and potential resources to the present and potential popula-
tion of the area. Afttention is directed to this phase of the problem in
the next few pages,

POPULATION AND POPULATION CHANGES IN RELATION TO LAND
UTILIZATION

DENSITY OF POPULATION

In discussing the process of settloment of the Kentucky mountain
region, attention was directed to the fact thet the density of the popula-
tion has steadily increased since the last decade of the eighteenth
century. Until 1900 this inerease was almost entirely genetic and
since then very largely so. The population deusity of the rural
mountain districts was 48.8 persons per square mile in 1920. In
Laurel County the density of population in 1920 was 40.5 if the town
of London is excluded and 44.3 if Londen isincluded. For the county
a8 a whole, therefore, the density of population is not so great as for
the mountain region as a whole. On the other hand, the density for
the whole mountain region is affected by the relatively populous
mining counties. Between 1910 and 1920 there was a slight decrease
in the total population of Laurel County, but this decrease was more
than offset by & gain of 1,295 in the total population between 1920 and
1930.

Tho north and south aress, in which farms were visited in the pres-
ent study, are relatively populous portions of Laurel County. The
north area is relatively isolated, compared witly the south ares.
Population trends in each area will, therefore, indieate in a general
way what is happening to the populstion in relatively isolated areas
in comparison with areas closer to towns and to the State highway.

The {amilies studied resided in an area of 27.57 square miles, of
which the north ares comprised 16.57 square miles and the south ares
11 square miles. In 1918 density of population in the two arens was
43, and 10 years later, in 1028, the density was 45.7. (Table 37.)
‘The increase amounted to 2.7 persons per square mile, or 6.2 per cent.
The ratio of increase was greater for males than for females. In the
north area the increase was only 1.4 persons per square mile or 3.4
per cent (Table 37), whereas in the south area the ineresse amounted
to 4.6 persons per square mile, or 8.9 per cent. This relatively large
incresse in the population of the south area brought the population
there to 51.5 persons per square mile in 1928. I the north area the
density was 41.8 in 1928. A population of this density is large, in
view of the Ibmitations of the agricultural and other economic rescurces
of the areas studied.

TapLe 37.—Population and populalion changes, north and south arcas, by sex,
1518 and 1928

TOTAL POPULATION

Noerth srea Sputh area Both areas

1018 25 1618 jliz] 018 828

Number Number ) Number | Number | Nusber
3B 341 70 204 5093

Femala 346 ali} 273 2 621

i i 516 567 1,185 1, 26}
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TabLe 37.—Populstion ond populalion changes, north and sonth areas, by sex,
1918 and 1928—Continued

POPULATION PER SQUARE MILLE

North nren South aren Both areas
Box
1018 s 1048 107 1018 1018

Number § Number | Nuber | Numnbiy | Number | Number

Male.... 18 5 0.6 H.b b 1 2L 5 L
Femala. . o0 % ] Wi 4 i | 4.8 2L.5 vy
Total_____ 4.4 iL 8 49 5.5 43.0 457

INCREASE OF FOPTLATION, if15-1075

Per et Per cent J'er cent
J o £ YU A, [ R [ 50 ¢ R ——— 7.1
Famale. , . e cwmanae T B I . (L7 I IO 5.4
BT T RPN ceseaasan. F S R [/ a2

1 Thoe nortls aren contained 1057 square miles amd the soulh ares 1L square miles.

The general effects of pressure of population on economic and social
conditions in the area are rather clearly exhibited by the results of the
study. Agriculturally, the pressure of population has led to attempts
by many farmers {o utilize for the production of erops land that is
wholly unadapted to that purpose. The scarcity of available land
has led to overcropping of fields en these farms.  The ficlds have thus
been depleted of seal fertility, both by erosion resulting {romn crapping
steep slopes, and from continuous cropping.  The pernicious effects of
these practices tend to he cumulative.  The fields are worn out and
are recaptured by sprouts and brices.  Old fields are recleared. The
farm ecconomy on these {urms degenerates into & routine of utter
futility, based essentially on the rotation of fields and the growing of
corn. The less productive the land becomes, the more important 1t is
that the crops obtained contribute direetly and immediately to the
family living. Subsistence farming, the so-called seif-suflicing agri-
culture,® is enforced by the necessity of living, while failing to provide
adequate, and tending to provide less and less, living necessities for
families on these farms,

The mmndequate agricultural basis of living provided by larms of
this type has important effects on the individuel, the population, and
the community. The central factor in the whole situntion is economic
and soctal isolation. The geographic lactors are probably the original
foundation of this isclation. But geographical isolation is succeeded
by barriers of an economic and social sort that tend to persist long
nﬁer geographical obstacles have been surmounted.

The problems tn the mountains to-duy take their specinl character
from the fact that {he ratlroad, the hizhway, the automobile, the
telephone, and other means of communication have to & considerable
extent pierced the geograplicnl barriers isolating the mountain popu-
lation, creating [or these communities rather difficult problems of
adjustment. The barriers of economic and social isolation are
crumbling before the impact of new contacts, new ideas, and wider

2 Subeistonce farming is foaptly callod “self-suilicing ogrivulture.” kit is not agriculture and it doss pot
suflics,
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horizons. The effect of these new forces and influences on the indi-
vidual emerges primarily in his capacity to see himself in relation to a
wider environment and in a consequent development of his individu-
ality. A growing conscioustess of the contrast between the privileges
snd opportunities provided by the home community and those
offered clsewhere is inevitable. The chiel objective manifestation of
this is found in the migration of young people to other comnunities.

SONS AND DAUGHTERS AWAY FROM HOME

Among the families studied, the children who left home averaged
between 19 and 20 years of age at the time of leaving. The average
age of daughters on leaving home was slightly less than that of sons.
Of tae total number of sons and daughters away from hone daughters
comprise a greater proportion than sons, but a rather interesting con-
trast in this ptu‘ticu?ar 15 offered by the south and north areas. the
scuth area, in contrast to the north area, the proportion of sons awsy
is greater than the proportion of married daughters. The same 1s
true as to the number of single daughters. (Table 38.) This differ-
ence probably reflects, in part, the influence of a greater degree of
isoletion of farms in the north area compared vith farms in the south
nrea. The marriage of daughters normally involves a change to the
homes of their husbands. When the larger proportion of children
leaving home are daughters, and marriage of daughters is the prin-
cipal occasion of departure, & relatively low mobility of the popu-
lation is indicated.

TasLe 38.—Sons and daughlers away from home, north and south areas, classified
by sex and by martial stalus of daughiers, 208 families, 1927-28

NUMBER AWAY

Mamber of fnmlly

[ S
Murrivd danghters,
Sinple dnupitert e mcmeaas

‘T'otal -

o]
MMarried deagisters.
Siople daughters

T'otal

PERCENTAGE AWAY

Fer cent -
5

0o . ent
Married daughiter o 8.8
Single daughters - : 5.0

1000

This situation and the inference, as applied to the north area, are
supported by collateral data. For example, the same line of reasoning
would suggest that in the north area a larger proportion of the childrer
away from home would reside in the area or under conditions similar to
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X those at homo. Measures of the validity of these inferences are to bo
* found in & clussifiention of children away [rom home in each area by
present residence and by present occupations. What becomes of the
assumption that children in the north area will show lass mobility both
28 to movement and as to occupation than children in the south area?
Tn the case of 178 sons away from home, 48.3 per cent in the south
ares a3 compared with 27.4 per cent in the north area had their present
regidences in a State other than Kentucky. That, perhaps, is less
significant than the fact that 36.8 per cent of the sons away from home
in the south area, in contrast to 58.3 per cent away from home in the
north area, continued to reside in mountain counties. (Table 39.)
The contrast between the two areas as to present residence of married
daughters sway from home is similar. (Table 39.) It is difficult to
believe that these differences are wholly fortuitous or that they are
unrelated to differences in the kind or in the degree of culfural forces,
economic and social, that have influenced individuals in the twe areas.
It is less difficult, in fact it is reasonable, to suppose that these difter-
ences and their consequences will be less evident in the future.

Tanie 39,—Sons and married daughlers away from hovie, north and south areas,
by present lucalvons, 208 families, 1987-28

SONS AWAY

Prasent locetion Naorth area Syuth aren Poth arens

Number | Per cent | Winther | Per cenf | Wumber | Per cent

18 16. 5 1l 12.8 x 1
.- 25.3 X 25 1
In sdjs.ent nounty .. - 0.4 9, 14

a,
.
i
In mountein reglon_._.__ 8.6 X 14 ¥
Eilsewhere in Kentucky. 4.3 ) 2% 14.
I another Stute b - A &7 .

100. 0 L h i60.0

AWAY

In Laurel County___

In adjacent eounty. ...

In mounteln region ..
Elsewhere in Kentucky....
In agother State

ARRIED DAUJHTERS AWAY

oy

g
Elsewhere in Kentucky.
I ancther State,

s
P T Y=

P -

2
[=]

As to occupational mobility, also, the evidence is that the north
area has less than the south area. In the north area, the farmer’'s
daughter marries a farmer, and the farmer’s son follows the oceupation
of his father. Sueh, ut any rate, is the tendency to a much greater
degree in the north than in the south ares. In the north srea 40.6



http:bocomes.of

78 TRECHNICAL BULLETIN 289, U. 8. DEPT. OF AGRICULTURE

per cont of the sous away from home were farmers; in the south a.re&,"',
16.3 per cent. (Table 40.) In the north area, 64.7 per cent of the
married daughters away {from home were wives of farmers; in the
south area, 31.4 per cent. (Table 41.)

Tasne 40—Sens away from home, north and soulh areas, by present occupations,
208 families, 193728

dons away from home

Creengtkion

North are Soutl sren Both nreas

Nuwber | Percent | Number | Per cent | Number | Percent

PO, o e v e e m 37 40, 6 14 16. 3 51 28
Pradesmnn e oooaan s 9 9.9 13 15, 22 12.4
Trofosslona serviet..... oo .. 1 1.0 20 2.2 30 17.0
Merchant op dealer_.. . . ... b &6.8 G 7.0 11 6.2
Pubilie servivn.a ey vaeeaao.o. 0 9. & 11 12.§ 1] 1.3
aborer. o e . n L P 25,1 15 4.3
MTotnd . _ ... " 1K 0 1846 100.0 137 100.0

1 (eeuphttion wie not raported for 1 of Lhe 87 sons awney fromt home in the south area.

TavLe 4. —Married deughters awey from homne, north and south arces, by present
oecupations of husbands, 203 families, 192738

Alagried daughters pway from hotoo

Qeerpxilion of higshand

Morth tren Soltth area Both areag
Number | Peveent | Noamber | Per cent | Number | Per cent
PRI o f i it mmmcmammanm—mmmar mamen 7 %) 15 3.4 3 .7
Tradesman.. ... P 4 2.3 5 4.8 & 53
Professional servicoe. 7 LY § 11,8 8 4.7
Merchant or dealer, 2 LT 1 1D 3 1.8
Public servico.. 10 8.4 7 13.7 17 . 0
Laborer. 24 0. iR 31.4 40 35
PO e et e amm e aa i ———— 1 LTy at 1. & 170 100 0
i

T ixeluding 5 petsans for whomnt the Tomrmetion was not glven.
MIGRATION OF CHILDEEN AND SIZE OF FARMSA

Is the migration of ckildren from the better or from the poorer land,
{rom the larger or from the smaller farms? The immediate effective-
ness of migration as a menns of adjusting population to resources
would be greater, of course, if the process were restricted to the poorer
land and the less favorable locations, However, there is a theoretical
basis for suppoesing that the tendency may be precisely opposite—that
the children of the operators of the larger and more prosperous farms
will be first to migrate. The supposition may be based both on
hiologicel and economic considerations. Ii may be that the better
Iand and larger farms are occupied by the bielogiceally superior por-
tions of the population, so that mieration takes piace principally from
among this element of the po uiation, which ‘is endowed with the
nitiative to challenge life, ang the capacity to grasp the instruments of
living in » more complicated and competitive environient. On purely
economic grounds, also, through the enjoyment of superior educational
opportunifias, occasional travel, and similar influences, children of the
more prospérous operators are more likely than the childrern of oper-

0
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ators less fortunately situated, to acquire training and experience that
would influence therm to leave the mountains.

The data of the study provide no conclusive answer to the question.
It is true that of the number of children away from home in tre south
nres, the greater proportion are from farms having 30 crop acres or
less. (Table 42.) But the number away per family is greater for
farms in the larger crop-acreage groups, Tﬁe north and south areas
exhibit marked differences in this respect. In the north ares the
proportion of children [rom farms of 30 crop acres or less is much
greater than in the south area, and the number per family from ve
small farms in the north area is also large, both as compared wit;
farms of similar size in the south uren and with respect to all but the
Inrgest erop-acreage greup in the north area. Migration of children
irom the very smrﬁl farms in the north area is probably enforced, to a
much greater degree than in the south ares, by the greater dependence
on farming as o source of family income in the former than in the latter
nres.

Tanse 42.—Sons and doughiers away from home, north and south areas, clussified
by size af furm occupied by parents, 208 farms, 1927-28

NUMBER AWAY *

Siza yroup (crop acres) North area | Scuth arca

MNumber
30

5
45

15 ur less..
1

Over Al

Totnl

Total. ..

PERCENTAGE AWAY

15 or losy...
1

A=t .
Over 45,

The central problem as to the point in question, however, ic not
touched by the data of Table 42. That problem is suggesteti in the
question: Where are the children away from home located? It is
of very rea! import, therefore, to know the extent to which children
of present operators are migrating from the mountain ares, and
whether and to what extent this migration is contributing directly
to a solution of the land problem by the evacuation of the less pros-
perous farms. Some further ]i%ht is thrown on this question by
combining the data of Tables 39* and 42.

t AModifed to include unmarried daughters away from home,
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When this is done the contrast between the north and the south
areas, indicated by Table 42, is more sharply defined. (Table 43.)
In the north ares, children leaving home tend to stay in the moun-
taing, no matter what the size of the farm, but with the tendency to
leave the mountains somewhat greater among children from the
amaller farms, In the south area, children teng to leave the moun-
teins, no matter what the size of the farm, but with the tendeney to
leave the mountains somewhat greater among children from the
larger farms,

TaBLE 43.—Sons and daughlers away from home, nerth and south areas, classified
gy present location and number of crop acres in farmy occupied by parents,

-8

NUMBER IN EACH SIZE GROUP

Marth ares South ares
30 crop 30 erop
Jocation s | S st | (S50,
leas in | ‘T'okal lesy o i [ Tatal
parents’ In parents paroats’ In purents'
farm farm farm farm

Number | Number | Number | Number | Number | Number
H 51 147 1l < | o
5 2 72 41 49 a2

R T 144 75 210 84 7 166

PERCENTAGE IN EACH SIZE GROUF

FPercent | Percent | Percent | Percend | Pereend | Percent
65.3 0.7 a7l 48.8 3.8 4L.0
Not in moennbalns e 347 20.2 3z.9 5l.2 88,1 5.0

Tl e 100, 0 100 0 100.0 100. 0 100.0 100. ¢

The tendency of children from the north area to stay in the moun-
taing suggests that the relstively greater geographic isolation of that
aren has reduced economic and social barriers to migration from the
mountains to a smaller degres than in the south area where this
tendency is reversed. The fact also that in the north area children
from small farme leave the mountains in greater proportion than chil-
dren from large farms suggests that migration from the north area
is to a considerable degree enforced by the limitations of farming as
o source of livelihood. The presumption suggested by the figures is
thi & lack of Incal opportunity is & more potend factor in inducing
children in the north area to leave the mountains than is the con-
scicusness of broader opportunities elsewhere, combined with the
desire and the resources to grasp them.

In the south area, on the other hand, a greater degree of accessi-
bility to outside contacts appears to be manifested in a greater
consciousness of opportunities outside the mountains combined with
the pursuit of these opportunities by a greater proportion of the
children from large than from small farms. This tendency for
migration from the mountains to be associated with the more pros-
perous farms in the south area may, in fact, be more pronounced than
the figures of Table 43 indicate, because the prevalence of part-time
farming often causes relatively good incomes to be associated with
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relatively small farms, thus obscuring the normal relationship between
incomo and size of {fnrm.

Contrasts between the north arca and the south aren—between
relatively isolated and relatively accossible population groups—are
of moment ouly to the extent that they suggest a clue to the probable
effect on tho younger generation of mountain children of changes now
under way in the mountains. Will the children in localities like the
relatively isolated north area tend more and more to leave the moun-
tains, like the children in the more accessible south ares, as geographic
barriers to external economic and social influences disappear? The
figures of this study suggest an effirmative answer, and that con-
clugion is too strongly supported by the history of population move-
ments to require eluborato substantiation in its present application.

The implications of such a conclusion do not, however, necessarily
lead to a solution of the central problem of adjustment of pepulation
to resources.  Although the age distribution of the population of the
north and south areas indicates that heavy emigration has taken
place (11, p. §0) from both areas during the 10-year period, 1018-1928,
the total population of each area increased i the same period, as
shown by Table 37. Since 62.8 per cent of the present operators were
born m Laurel County and 93.9 per cent were born in Kentucky,
immigration does not appear to be a significant factor in this increase,
It is in the effect of changed conditions on the composition and
characteristics of the population with particular reference to changes
in birth rates and death rates that light on this further aspect of the
problem must be sought.

COMPOSITION AND CHARACTERISTICS OF THE FOPULATION ¥

In 1928 families averaged 4.8 persons per family and 5.3 persons
per household. The average number of rooms used per family waa
4.5, and there were on the average only 2.5 bedrooms for a household
of 5.3 persons. The houses were equipped with practically none of
the coenveriences and facilities of the modern home. Only 1 in every
40 houses in the arer had either a central heating or lighting system.
With these exceptions there was no modern equipment in the houses.

Nevertheless, there were a number of attractive, comfortable farm
houses of adequate size in both aress. The unfavorable conditions
indicated by the averages reflect the evils asscciated with attempts to
farm land unsuited to that use, poor farming practices, and the
consequent inadequacy of the family living provided by many farms.
Butb u substantial number of families who live in these areas sre 1o
longer occupying isolated mountain homes. Isolation is & relative
matter as it affects individuals, families, and communities,

The impact of new ideas and influences even on the more isolated
{amilies to-day is much greater than might be inferred from afirst-hand
contact with their present situation, News travels rapidly in the
mountains. - The significant fact is that the character of word-of-
mouth contacts has changed. These mountain communities have
long been highly ssif-contained social and economic units. (ossip
dealt with the routine of life among familiar persons and conditions.
News of change in a changing world is a part of the routine of life,

1 Seq alse Kentucky Agriculiural Experiment Stetion Bulletin Mo, 301 (f ir
B8114°—32 i
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but such news is highly personal, novel, and significant when it touches
the lives of individuals and the customary mode of fiving in a sclf-
contained conununity. The changed conditions which have given a
new character ty the social and economic environment of the mountain
community have profoundly affected the individual. The nature of
these cffects suggests that corresponding chenges have taken place
in the composition and characteristies of the mountain population.
A comparison of the age distribution and sex composition of the
population in 1918 and 1928 confirms, in general, the conclusions
resched in the preceding section in regard to the migration of sons
and daughters from the north and south aress, respectively. The
analysis at this point is based on the data of Tables 44 and 45.

Tanve 44.—Perceniage of population in specified age groups, north and sounih areas,
by sex, 1218 and 1938

North wrea South nren

Eatlo of muly to | Ratlo of fomnlas to | Ratlo of males Lo | Rutio of ngies Lo
Ago {yesrs) tolal male pog- tolul fainde pop- totnd male pojit- totnd fusnle pogp-
Intlon alition atlon uintkon

wms 1028 1018 42 j1HE s 1918 Hils

Fercont | Percend | Percend | Percemd | Percend | Per cent | Por cowt | Per cent
1 2 i 0.5 0,3 . 2.2 2.1
pr ] 1 25.6 .7 M.5
i 14,1 3.6 10.6
1L 4 5 I 12.5
LS 3 10,6

50

g1
0.8

G4
000 0.0

oxSESRY
[ N DT

S| molenlliE
(=] LA D 1D O kS S i

i3
i
8.
&
9.
00,

:

E

—

TaBLE 45.—Males per 100 femcler, north and south aress, by age groups, 1918
and 1988

North aren Sauth nren Naorth wrea Bouth ares

Males por t0 | Mulss per 100 s Mades par 100 | Males por 100
fomulus " emates Age (years) fomales femgles

1618 1928 1018 1018 1023 M8 1528

Number| Niember| Number :\"umberlNumbcr NumberiNumber

.0 127.4 100. 0 1381 1520 1313, 8
7.4 .5 3 - 185 5 BLO 1318
= 3 gg 2 N A 150,04 105, 8
H . 3

In making the lollowing comparisons it is recognized that the age
and sex groups ere small end, therefore, subject to wide variation in
the percentage distribution of the population because of possible
differences in the number of births in the two decades. Although
this consideration msay invslidate conclusions drawn from compari-
sons between age and scx groups, ib does not preclude examination of
the data to test the consistency of the tendencies suggested with those
exhibited by other dats of the study.

In the north area in 1918 there were 92 males per 100 fernales
among children under 10 years of age. Ten years later, in 1928,
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among children 10 to 19 years of age there were 107.4 males per 100
fomales. The proportion of females in the 10 Lo 19 age group was
smaller und the proportion of males was Inrger in 1928 than in 1918.
The decline in tho proportion of femnales may be attributed prinei-
pally to marriage prior to 1928 of females who were 10 to 14 years
old In 1018. Females who lesve the mountains tend to do so at the
time they marry, that is, from 16 to 19 years of age. The prepon-
derance of males in the 10 to 19 age group in the north ares in 1928
in contrast to 1918 suggests & tendency for marriages of this fype to
incrense,

In the south aroe, also, the migration of females at & younger age
than males has the same general effect on the population in tho 10 to
19 age group as in tho north avea. But in the south avea this migra-
tion of [emales continues to a later age, probably because women in
the south ares have opportunities for marriage or employment out-
side the area superior to those of women in the north srea. As a
consequence of this migration of women from the south ares, the pro-
porsion of females in the 20 to 20 age group, as well as in the 10 fo 19
age group, is less in 1928 than in 1918,

The low ratio of males to females in the 10 to 19 age group in 191§
in the north area appears to be due to the high ratio of female to
male births or to & higher death rate among males, particularly in
the 10 to 14 age group. The low sex ratio (78.3) in 1928 among per-
sons in the north aree 20 to 29 yesrs of age is prabably due, in part,
therefore, to the excess in the number of femsies among children
under 20 years of age in 1918, as well as to the migration of males,
and there is the possibility, of course, of disturbing influences attribut-
able to the war. '

In the south areae the situation is different. An excess in the num-
ber of males smong children 10 to 19 years of age in 1918, is changed
among the 20 to 29 age group to & ratio of 93.1 males per 100 females.
And it is significant to note that & ratio only slightly higher prevailed
for this spme age group in 1918. That is, in %ne with the analysis
of the praceding section, the process of migration has been under way
longer in the south than in the north aren, and its effects on the com-
position and characteristics of the population are more pronounced
in the forwer area. The migration of males in the 20 {0 29 age group
between 1918 and 1928, reduced the sex ratio in the 30 to 39 age group
to 58.8 in the latter year. In the 30 fo 39 age group also, the ratio
of males to all males declined from 9.6 per cent in 1918 to 6.8 per cent
in 1928.

The population of the north erea in 1918 shows a balanced ratio
between the sexes for the adult groups and may be accepted as a fair
representation of the situation before changed conditions began to
upset the equilibrium of the sexes. The consequences of these dis-
turbing influences may be discerned, in their early effects, in the
changes in the population of the north area, and in their more mature
effects, by changes in the population of the south ares. This rela-
tionship furnishes an additional basis for the inference that the iso-
lasted portions of the mountain area will tend to undergo changes
similar to those now under way in the less isolated portions, when the
new influences st work penetrste present social and geographic
barriers.
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So far as the history of the 10 years, 1918 to 1998, is concerned, the
population of the north arca hus shown s tendency to decline. The
emigration of children is somewhat offset by the return to the ares
of older persons who have previously migrated. Old houses sscated
are about equally replaced by new houses or houses reoccupied.
There were in the aren 147 occupied houses in 1918 and 144 in 1928,
Families move in to replace families moving out. Birth rates tend
to decline. The popugtion increased only slightly between 1918
and 1628. The present economic basis oiy living 18 inadequate to
support a larger population. The pressure of population tends o
induce emigration. Between 1920 and 1930, acsording to the 1930
ceusus of population, the population of district 3 declined from 2,601
to 2,579, while the population of district 6, numbering 3,615 in 1920
and 3,616 in 1930, remained practically uachanged. The north ares
is included in districts 3 and 6.

A consideration of the same factors in the south ares reveals sig-
nificant differences. The part-time farming which has developed
in the south area has iitigated to a counsiderable extent the adverse
effects of the decline in income from supplementary industries such
as mining and forestry, associsted with farming m the mountains
at an earlier period. As a consequence, the number of families resid-
ing in the area has tended to increase rather than diminish during the
10-year period. (Table 46.) The number of houses vacated during
the period indicates, in comparison with the north area, relatively
little economic pressurs leacfin to emigration. On the contrary,
in the south area 23 additional houses, of which 19 represented new
construction, were occupied, and only 5 were vacated during the 10-

year period. Expansion in the number of occupants kept pace with
exparsion in the number of houses. In the north area 17 additional
houses, of which 15 represented new construction, were occupied,
but 18 were vacated during the 10-year period. Moreover, while
the number of houses was increasing by 13, the number of occupied
houses was decreasing by 3.

TanLe 46.—Changes in the number of houses and in the number of old and new
houses occupied, north and south areas, by years, 1918-1928
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Tasun 46—Changes tr the number of houses and in the number of old and new
houses vecupied, north and soulh areas, by years, 1918-1928—Continued
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Pressure of population has been more severe in the north than in the
south area during the 10-year period, although the density of popula-
tion is greater in tho latter area. This difference in the pressure of
population inn the twao areas is further confirmed by figures of the 1930
census of population for distriets 1 and 2, which include the south area.
Between 1920 and 1930, the popwlation of district 1 (excluding Lon-
don) increased 790, from 1,528 to 2,318, and the population of district
2 incrensed 1,752 from 2,246 to 3,998. These tncreases are in contrast
to & net decrease during the same period in the population of districts
3 and 6 which include the neorth avea.

Whatever the present tendencies may be it is obvious that pressure
of population has had important effects on economic and social con-
ditions in both areas. As to the economic manifestations of the
pressure of population enough has been said. As to the social and
institutional aspeets of the problem, the data of the study permit
only rother general observations. But it is pertinent here to give
precise statement to two general questions: (1) What ressures can
be taken to obtain a better adjustment of population to resources?
(2) What measures can be taken to ameliorate present economic and
social conditions while long-time adjustments are in progress?

Bome suggestions bearing on these questions will %e made in the
recommendations to follow, but preliminary to that » general sketch of
certain community aspects of the problem is necessary.

COMMUNITY CONDITIONS AND PROBLEMS

Changed and changing social and economic conditions in the mount-
tains raise many problems of adjustment relating to community in.
stitutions and services. The data of the present study permit no more
than a few genoral suggestions regarding the nature and significance
of these problems.

CHANGED BASiS OF FARMING

Undoubtedly the depletion of the forests and the consequent decline
of the logging industry have been of serious consequence to many
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farmers in Laurel County. For a time mining developments around
Pittsburgh and East Bernstadt afforded employment to part-time
farmers, but the number now employed is not commensurate with the
need for work. Oeccupants of small farms in the relatively inaccessible
north avea and in similar areas elsewhere have found no adequate
sourco of outside employment. The isolated farmer has been com-
pelled to rely principally on farming as & source of Livelihood, whereas
the edaphic limitations of the ares make impossible on meany farms
the earning of an adequate income from farming.

In addition to other consequences a margiral group of farms has
appeared. Two priucipal conditions explain the existence of these
farms. The first rests on physical conditions, primarily edaphic,
which are practically insurmountable at present; the second rests on
social inertin, growing out of the long isolation of the population. The
effect of the tendency to stay in the mountains in the face of adverse
conditions has not been specitically considered although somo data
beating on tho pheuomenon have been presented showing that the
tendency is most pronounced in the isolated ares,

The existence of land marginal for farming usually is the result of
n combination of physical and economic conditions over which the
individual has little control. Bub it is the occupancy of that land for
farming that creates the marginal farm. The land problem, in its
present aspect, emerged when the land became margingal for agricul-
ture and continued to be occupied for that purpose. The solution of
that problem must, of necessity, begin with the man on the land.

FROBLEM OF THE MARGINAL FARMER

The farmer occupying one of these marginal mountain farmis, if
dictured in his present situstion against the background of bis own
Iifc, must appear as a rather bewildered individual. He is not a
migrant like the sons and daughters who found opportunity in new
and strange conditions. But he is & mover. KHis moves sare from
farm to farm. He fights defeat by holding fast to familier ways; but,
holding {ast, he is ever defeated. ~ The first approach to n solution of
the land problom in the mountains is to face the problem of these
marginal farmers. Theirs is 8 problem rimarily of psychological and
social adjustment. The conditions under which the marginal farmer
lives may not satisfy the demands of a minimum standard of living;
they mey not satisfy him. It does not follow that he would thrive
better elsewhere, under the hendicap of adapting himself to new con-
ditions. To remove the marginel farmer from his present environ-
ment would probably heve the effect, in many instances, of shifting
hiip from a condition that is bad to one that is worse.

Data on the changes of occupancy of 294 farms during the period
1918 to 1928 are available for the north and south sress. There
wers 245 farms reported oceupied in 1918, 49 per cent of which were
occupied by the same operators in 1928. In other words, of the 260
occupied farms in the two arens in 1928, only 120, or 46.2 per cent,
were occupted by the same operators in 1018, Operators of these
120 farms have managed to develop an economy thet had in
it the elements of stability under the conditions of the last decade.
(Tabls 47,)
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Tasuys 47~ Changes in the occupancy of 294 farms, north and south aress, 1918-
1928
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The number of changes averaged 30 annually over the 10-year
period, or nppm\‘mmtcly 10 per cent of the total number of farms.
There were 293 changes made among a total of 304 individuals and
204 farms. Deducting the 120 farms “Which did not change occupants,
leaves 1?4 farms which were shifted about among 184 farmers. In
1918, on 32 farms there was no house. Houses were built on 34 farms
durlnﬂr the period, but the incrense in the number of {arms occupied
was only 15. For the remaining 19 farms on which houses were con-
structed, an equivalont number of oceupied houses were vacated or
destroyed—17 vacated houses were not recccupied and 2 occupied
houses weore destroyed,

In 195 of the 285 changes of operator, or 66.1 per cent of the cases,
the succeeding opemtor wuas not related to the previous operator.
In 48 cases o son and in 16 cases o son-in-law was the successor.
seven instances an operator returned. after one or more years, to o
farm previously occupied by him during the peried.

The situation presents & picture of two opposing forces in juxte-
position—one cconomie, the other social. Economic forces have so
changed the requuements for successful farming that many {arms
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formerly occupied on the basis of employment in industries supple~
mentary to farming, such as lumbering and mining, are now marginal,
Social forces, on tﬁe other hand, exert{ a powerful influence on indi-
viduals, tending to cause them to remain on these farms. The extent
of such influences is likely to be underestimated unless account is
taken of the strong emotional attachment which leads families to
cling tenaciously to their nutive environment.

Pressure of population leads to two major economic difficulties.
In addition to enfnrcing the utilization of land marginal for farming,
it tends to create a false impression of a scarcity of labor. The
difficulties of muintaining a few patches of crop land against the inroads
of briers rnd sprouts tend to convince the farmer who is confronted
with thess difficultics that he needs the help of a large family in the
struggle. Large families are typically associated with subsistence
farming. TFamily labor is substituted for capital investment.

Changes in the number and distribution of the population which
may be unticiratcd from the normal operation of economic and social
forces may ultimately correct the more serious maladjustments in

land utilization, but immediate attention should be given to practical
measures for improving living conditions by stimulating better farm
managementand by expanding theopportunities prov‘ide(i particularly
to the occupants of marginal farms, of supplementary employment.

LOCAL INDUSTRIES AND MARKETS

Depletion of the forest and eoal resources of Laurcl County has been
vounterbalanced, to some extent, by employment incident to improved
transport [acilitics and the increased accessibility of towns like London
and Corbin, In general, these opportunities are not the kind that
lead to the stabilization of agriculiure in the aven; they are casual, or
they tend to serve as a substituts for, rather than as o supplement to,
farming. It is principally by the encouragement of local industries
gonuinely supplementary to farming from the standpoint both of the
products utilized nnd the employment of the farmers’ time that an
cconomy indigenous to the area can be developed. Such a develop-
ment requives cooperative effort.

Consider first opportunities for saving through cooperative purchase
of farm supplies, particularly seed, %eed, and fertilizer. Between
March 1, 1927, anc{) March 1, 1928, in-shipments by railroad freight
to London and East Bernstadt of seed {inc{)uding potatoes), feed, and
fertilizer, amounted to 11,073,709 pounds or the equivalent of 276.8
carlonds of 40,000 pounds each. This would be at the rate of approxi-
mately 1 carload each of five week days and one-third of a carload
on each Saturday throughout the year, or 5.32 carloads a week. Dur-
ing the period covered by the figures, shipments of seed wers received
every month, the heaviest receipts coming in February and continuing
well into June. The volume again rose in September and Qctober for
fall seeding and then deciin:a? to the lowest point for the year in
November, with relatively small receipts in December and January.

Some hay was shipped in, although this erop occupies g large pro-
portion of the crop acreage. In-shipments of hay by rail amounted
to 292 tons. The henviest receipts were in December, January, and
February, reaching & peak for the year in Februsry. Shipments of
hay declined when stock began to go on spring pasturege. No




LAND UTILIZATION IN LAUREL COUNTY, KTY. 89

sceipts of hay at cither point were recorded for April, July, and
November during the period.

In-shipments of corn, on the other hand, were reported for every
month in the year, the volume of shipments following, in general, the
same seasonal variation as hay. The total volume of corn shipped in,
amounting to 7,719 bushels, appears small. = But allowing an average
of 9 ucres in corn per farm and an avernge yield of 20 bushels per acre
the total yield on the 203 farms for which data were summarized
would amount to only 36,540 bushels. In-shipments, therefore,
amounted on this basis to more than 20 per cent of the total produe-
tion on these farms. In-shipments of oats amounted fo 36,544
bushels, or nearly five times the amount of the production on the 203
farms. In addition to these feeds, 2,279 tons of conrentrates were
also shipped in. Other importent 1tems include receipts of consider-
able quantitics of fertilizer and lime. These data amply demonstrats
that there is a local market for home-grown feeds of good quality.
But there are few farms that produce a surplus.

Theroe is no present basis for supposing that local dealers are not
providing efficient service to farmers in supplying these items and in
providing the necessary credit. Bub there are undoubtedly oppor-
tunities for [armers to cooperate with local dealers by concentrating
orders, pooling shipments, cooperative delivery, and similar means to
reduce the cost and inerease the effectiveness of this service.

There is a rather definite opportunity for farmers to cooperate on
the producing and selling side. The possibility of developing coopera-
tive methods for the production anE sale of farm wood-lot proguct.s
has been suggested. Mine props comprise the largest volume of
shipments at present. The prineipal market is Lynch, Ky. Allowing
80,000 pounds to the carload, approximately 68.8 carloads were
shipped during the year. Shipments were made every month, the
lnrgest volume occurring in October. Stave bolts were shipped to
Cincinnati, Ohio, Some tanbark and a small quantity of pulpwood
were shippod, and a few carloads of cordwood. The development of a
local organization among farmers to assure volume and quality at low
cost should be of help in maintaining and expanding the markets for
these products.

Tobacco is the chief, and practically the omnly, cash crop. The
principal market is Richmond, Ky. In 1927-28 freight shipments to
this point from London and East Bernstadt amounted to 304,792
pounds. Truck shipments probably account for an equel or a larger
volume. 'The bulk of the shipments were made in December and
January, but small quantities were shipped in the two succeeding
months. Cream is an important source of cash income. Shipments
go to Cincinnati, Knoxville, Lexington, and Louisville. Some ship-
ments are made direct by parcel post or as baggage, but an increasin
proportion is delivered by farmers to London, Iast Bernstadt, an
other points where it is purchased by local buyers for large manu-
facturers of dairy products. Competition among local buyers has
tended to assure good prices to farmers, but the development of better
facilities for delivery through cooperative organization among groups
of farmers would materiaily improve the quality of the cream and
tend to assure better average prices.

Farmers derive considerable income from the sale of poultry and
eggs. The principal buyer of these products is a wholesale firm located




90 TECHNICAL BULLETIN 289, U. §. DEPT. OF AGRICULTURE

in Cincinnati which maintains & branch under a local manager in
Londou. Here again itis probsble that private agencies are providing
o reasonably efficient, selling service, but cooperative or community
organizations for culling, %rad'mg, assembling, and delivering should
increase the net returns to farmers,

Cattle are shipped out in considerable volume, and in the spring

two or three carloads of hogs are shipped. Cattle shipments are
usually made by euterprising‘iocal deslers who go from farm to farm
making purchases until a carload can be shipped out. The months of
heavy shipments are August and November. The principal market is
Richmond, Ky. On account of scarcity of feed, Laurel County is not
sdapted to livestock production, but there is an opportunity for e fow
favorably situated farmers to make a fair return from this enterprise
by organizing for cooperative shipments of livestock by rail, or truck
to Richmond or other local concentrstion points.

The present volume of output of farm and forest products from
Laurel County farms is too small, even in the ageregate, to attract
privately owned and operated local creameries, cheese factories, wood-
working plants, and similar enterprises for the utilization of the local
production and the employment of local labor. The introduction and
support ol such enterprises is of doubtiul fea sibility and must depend,
in any eveat, upon cooperative effort.

SCHOOLS

The grade school training of most children in Laurel County is still
limited to the facilities of the 1-room school. Consolidation of schools
1s iImpracticable in many districts because of the difficulty of providing
for the transport of children over the poor reads.  Tinder present con-
ditions children frequently trsvel to school on mules or on horseback.

The school census of Laurel County of April 1, 1928, gave 6,510
chillren between 6 and 18 years of age. Of this number, 2,866 boys
and 2,743 girls were reported as enrolled in public elementary schools,
153 boys and 181 girls as enrolled in public high schools, and 62 boys
and 110 girls »s enrolled in private high schools. The annual report
of the superintendent of the Laurel County schools for the school
year ended June 30, 1928, reported about 100 high-school pupils in
other high schools, for which we pay tuition.” There were 86 wooden
school buildings for white students: Seventy were 1-teacher schools,
13 were 2-teacher schools, and 3 had three or raore teachers. There
were 107 classrooms, or 1.24 rooms per school, and 108 teachers,
including principals. " The school term was seven months. The total
number of elementary pupils enrolled was 4,408, and the everage
attendance was 3,318. “This would give an average enrollment of
52.3 and an average attendance of 38.8 pupils per school, while the
averages per reom would be 42 and 31 pupils, respectively. The
average aggregate seating capacity was 52.7 pupils per roomni, or 998
short of the total enrollment. Only 30 of the 88 schools were reported
as having libraries.

The average annual salary paid white elementsry teachers was
$564.33. Tlurty-seven per cent of the elementary teachers were men,
There was no graduate of a standard college among the 108 elementary
teachers. Only 5 teachers, 2 men and 3 women, had completed two
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years of college work. Teachers with no bigh-school work included
7 men and 6 women, and 40 teachers, including 19 men and 21 women,
had only two years of high-schoul work as their foundation for teach-
ing. N%arly one-fourth of the teachers were teaching their first term,
end approxmnately 50 per cent had taught less than three years.

The total school revenue of Laurel County in 1926-27 was
$76,469.31, (12, p. 362) of which 52.4 per cent came from the State
school fund, 39.2 per cent from local taxation, 8.1 per cent from
loans and bonds, and 0.3 per cent from other sources. The total
sum from these sources was augmented by a balance of $2,108.99,

iving 8 grand total of $78,578.30, of which $78,44491 was spent

uring the school year. County school funds derived from local
taxation are based on a rate of 75 cents own each $100 of real and
personal property and a poll tax of $1.

Tf the total amount available ($78,578.30) were distributed equally .
among the 88 schools (including two elementary schools for colored
children) there would be available approximately $802.94 for ench
school. The figure sufficiently explains the low average annual salary
of all county teachers {elementary and high school) and the inadequate
training of the teachers. Transportation at public expense was not
privided for any of these schools. In Kentucky, State school funds
are so apportioned as to mske it possible for counties that have
relatively small tax resources to receive a greater amount of money
per school child than do more wealthy counties. A continuance and
extension of this policy should result in a considerable betterment of
the schiool opportunities of the children of Laurel and other counties
in eastern Kentucky.

CONCLUSIONS AND RECOMMENDATIONS

The central objective of the study was to differentiate the land in
Laurel County farms on the basis of its important physical charac-
teristics and then to relate differences in land character to important
economic and social factors affecting family and community welfare.
The relationships exhibited by the study provide the basis for a
number of recommendations directly epplieable to Laurel County and
applicable, in principle, to localitics in other counties where conditions
are essentially similar.

BASIC CONDITIONS

Figure 7 shows the principal physical characteristies of 3,151 acres
of crop and pasture land in 52 farms in Laurel County. Operators
of these 52 farms had, over a 3-year period, an average, In round
numbers, of 40 acres of crop land and 20 acres of pasture land per
farm. The description of this crop and pasture land shown in

jgure 7 indicates the importance to farmers in Laurel County of
the kind, as well as the amount, of land in the individual farm.

The general effect of the physical characteristics of this land is to
limit the amount of crop land, both because of the scarcity of land
adapted to that use nad because of the rapid deterioration of the land
due to wrong cropping practices.

The combined effect of physical characteristics of the land and of
cropping practices associated with the use of land (fig. 8) has been to
establish & cycle in the utilization of fields. (Fig. 5.) The cycle
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runs: Clearing, cropping, pasturing, abandonment; reclearing, crop-
ping, etc. The exact sequence is subject to variation. The cycle
1s nob characteristic of all fields or of the farm economy on all farms,
but it is the most significant general characteristic of farming in
Laurel County, and it is the central factor in the land utilization
problems of that rres. A summeary of the consequences of this
method of field utilization appears on pages 38 and 39 for crops and
on pages 44 to 46 for pastures.

In 1924 approximately 30 per cent of the land in farms in Laurei
County wss woodland. (Table 2.) Unquestionably the develop-
ment of profitable methods of management and utilization of farm

CLASSES OF LAND, LAUREL COUNTY, KY.
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Frayre 7.—Physical deseription of the crop end pastare fand in 52 farms, Learel County, Ky, 1928

wood lots would facilitate the introduction of improved practices in
the ufilization of land for crops and pastures and would, therefors,
do much to correct the present practice on many farms of rotating
fields in & wasteful cycl% of recliamation, ruin, and sbandonment.
The conclusions as to the present relation of farm wood lots to the
farm economy suggested by a study of sample plots on 49 farms are
summarized on pages 56 to 59.

Obviously, the basic conditions suggested by Figures 7 and 8 and
the conclusions reached with respect to present methods of utilizi
land for crops, pasture, and timber, present 8 number of problems of
considerable import to the future of agriculture in Laurel County
snd to the welfare of the population.
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PER CENT

FIGURE B.—PERCE™TAGE OF CROP ACREAGE IN EACH LAND CLASS

The tendency to grow hay on e level or wet land is 1llpstrated by the proportion of the pereage
oocupled by that crop on land In classes 1, 5 and 6. As land of moderate slope deteriorates
through exbaustlon of seil fertility Ly erosion and cropploga larger proporifon of the acreage

ces Inte corn. (Classes 2 and 3) The effect of erophing land of intermedinte slope to corn
illustrated by the eondition of land in einse 7, (Féf' 7.) Classes 8 and & offer a slgnifieant
contrast in the condltion of rough or steep land principally used for growing bay {class 8 and
that of }and of simllar type {class 9 {prlnci ally used for growing corn, (Fig, 7.} Naw clearings
oz ateep land (elass 10} are used pricel cllyfur growlng corn, whereas a large proportion of tha
partly reclaimed stooth to rolling lang {class 4) Is o hey.
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RECOMMENDATIONS
QENERAYL POLICY OF LAND UTILIZATION

A general policy of land utilizetion for Laurel County must take
cerbain important considerations as a point of departure.

Farming, in combination with the utilization of timber products
from farm wood lots, probably will continue to be the principsal t pe
of land utilization in the county for tLe indefinite future. No polic
based on enforced evacuation can be regarded, under present condi-
tions, as sound in principle or feasible in practice. Vo untary evacu-
ation of farms as a condition prerequisite to the conversion of exten-
sive aress from farming to forestry uses, obviously can be anticipated
only in localities where the public or private ad vantages to be derived
from such conversion are clearly indicated by the relatively small
acrenges under cultivation, and similar factors. A policy of land
utilization can not be divorced from broader questions of public policy
associated with the support of schools, of public health facilities and
services, and the construction and maintenance of roads.

A policy directed to the future utilization of land in Laurel County
should recognize a broad distinction between agriculturs! and non-
sgricultural areas.

Within the limits of the general considerations outlined ahove, it
should be regarded as sound policy to encourage the development of
public or private forestry instead of farming In the nonagricultural
areas, and io develop & better coordination of agriculture, forestry,
and related industries and enterprises in the agricultural aress,
Broken topegraphy, steep slopes, and lght sofls unfit a large part of the
land in the western section (districts 4 and 5, pl. 1) for agricultural use.
Compared with other sections of the county, this section is now agri-
culturally undeveloped, roads are poor and population is sparsa.
The present study has Indicated that the agricultural possibilities of
land of the type which chiefiy characterizes the western section are
slight. Between 1920 end 1830, according to the 1930 cenmsus of
population, the population of district 4 declined from 1,744 to 1,661
and the population of district 5 declined from 3,260 to 1,828.

A considerable acreage in the western secticn is now consolidated
in large privately owned timber holdings. (F ig. 1.) From the
standpoint of private economy it would be of great advantage, since
the land in this section is generally unsdapted to the growing of €rops,
if public encouragement were given to the expansion, under private
ownership, of the acreage utilized for growing timber.

Furthermore, the deterioration of the land in agricultural use
operates mn the long run to reduce the taxeble bssis, and hence in-
crenses the importance from the stendpoeint of public policy of divert-
ing the land to uses that will conserve its productive capacity.

hE.\'pansion of forestry under private ownership depends to a con~
siderable degree upon the application of principles of forest taxation
that will encourage methods of management necessary to the proper
devecliopment, adequate protection, and economical utilizetion of
stands,

Although much of the land in agricultural use in other sections of
Laurel County is physically unadapted to that use, these sections
must, in view of the geueral considerations outlined above, be regarded
as agricultural. Once this general conclusion is accepted the more
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specialized questions of land utilization in Laurel County emerge.
In the northern, central, and eastern sections, the determinative
factor in & land-niilization program is the central place that farming
oceupies and, it must be assumed, will continue to oceupy, in deter-
mining methods of using the land and modes of living. In these
sections more especially, therefore, attention must be directed to
adjustments in farm, forest, family, and public economy, involving
primarily, ot changes in the major use of land, but major changes in
methods of use. The adiustments suggested are arrenged under four
hea(cliings to serve as & summary of the principal conclusions of the
study.

ADJOSTMENTS IN FARM ECONOMY

Special attention should be given to obtaining a combination of
land of the proper types in twe individual farm. .

Mauny farms in the north and south areas embrace land so poorly
adapted to farming as to make profitable operation difficult or im-
possible. In general, it sppears to be true that operators of farms
with less than 45 acres of land suitable for crops, except those located
on the Lee formation, whether in the north or the south area, must
1'81%; on work off the farm for & considerable portion of the farm income.

he type of land available for crops is more important than the
mere aggregate of the crop acreage.

The sraaller the acreage of crop land, the greater the proportion of
it that must be of gentTe slope, relatively free from erosion, and in
good tilth (class 1) or land not too wet to produce good crops of hay
and fair crops of corn {(class 5). If less than 30 per cent of the crop
land available is of tho type falling in classes 1 or 5, or In these two
classes combined, if the land with slopes of 20 per cent and over com-
prised in the crop acreage is not of the type {alling in class 8, the lend
may rather safely be regarded as unadapted to farming.

An expansion of the crop acresge in a farm should not be under-
taken as a means of increasing the total net returns from the farm,
unless the land in the farm is of the proper type.

Farms located on the Lee formation and on the less rugged portions
of the Breathitt formation usually embracs an adequate acreage of
land of types suitable for cropping, although drainege would greatly
increase the productive capacity of much of this land. Most farms on
the Corbin, conglomerate are under the double handicap of poor soil
and poor drainage in securing an adequate screage of land adapted vo
cropping. Operstors of farms embracing a considerable extent of
hillside crop land on the more rugged portions of the Breathitt forma-
tion cam not successfully control erosion on the slopes, unless a con-
sidersble proportion of ridge land of gentle slope is included in the
acreage, Some operators now maintaining a fairly large crop acreage,
rauch of it on steep, beavily eroded, overcropped land, would do better
to spend all or & major part of their time in other employment, utiliz-
ing the farm principally as a residence end garden. Some farms, with
small crop acreages but favorable land characteristics, would justify
an expansion of the crop acreage sufficient to employ all or & major
part of the time of the operator. The practice of growing intensive
crops such as tobacco, potatoes, and other truck, on small screages
of good land should be substituted for the practice of expanding the
acreage to include poor land in the production of less intensive crops.




96 TRECHNICAL BULLETIN 289, U. 8. DEPT. OF AGRICULTURE

The establishment of long-lay pastures on the hillsides would permit
an expansion in the dairy enterprise on many farms which, in combina-
tion with poultry, would absorb family and operators' labor to much
better advantage than would the growing of corn on the hillsides.

Opportunities for operators to find part-time employment in occu-
pations supplementary to farming or in other occupations should be
expanded.

The data of the study indicate that where opportunities for outside
amﬁloyment. exist a small farm and little or no farming is better than
a slightly larger farm and relatively more farming. As a means of
increasing incomie, expansion of opportunities for work off the farm
is much more practicable than expansion of the crop acreage on farms
which sometimes have not an acre and often have not an additional
acre suitable for cultivation. In the south area opportunities for
enrployment off the farm in occupations generally unrelated to farm-
in% are more extensive than in the less aceessible north ares.

n the less accessible areas, incomes of farmers may be incrensed by
promoting cooperative organization along limited lines. Improve-
ments in the harvesting and marketing of the products of the farm
wood lob provide an opportunity for expanding employment supple-
mentery to farming. The establishment of local cooperative plants
for processing dairy products does not appear to be feasible. Until
opportunities {or supplementary employment are expanded, operators
of many farms must continue to find it difficult to earn an adequate
living. Coal mining provides part-time employment to a limited num-
ber of the operators of marginal farms, but there is no present prospect
of an increase in the employment provided by local mines.

There are, however, a number of lines of cooperative endeavor
which would tend to improve their methods of farming and to increase
farm incomes.

Operators of farms, particularly in the less accessible localities,
should take full advantage of all opportunities for effecting economies
through cooperative organization along limited lines. Potential
opportunities of this type include: (1) Cooperative purchase of farm
supplies, particularly seed, feed, and feriilizer or lime; (2) cooperative
delivery {and possibly sale or shipment) of eream; (3) cooperative
culling of poultry flocks and cooperative grading, assembling, and
delivering of poultry and eggs; and (4) cooperative shipment of
livestock by rail or truck to local concentration points,

Better methods of farm organization and management should be
encouraged &s a means of effecting significant improvements in
conditions on many farms. (9)

Of central importance in tmproved farm management practice is
the more general adoption of effective and economical mesns of in-
creasing crop ylelds. Soil experiments carried on in Laurel County
since 1916 by the Kentucky Agricultural Experiment Station show
that the use of agricultural limestone, phosphate, legumes, animal
manure, and sods are the chief factors in securing larger yields on
Laurel County farms. The more general use of legumes is essentizal
for soil maintenance. Clovers require special soil treatment, except
on recently cleared land. The soil experiments and the experience of
local farmers who have applied the knowledge gained from these ex-
periments show that the use of limestone and phosphate assures a
good stand of clover. The experience of local farmers has also demon-
strated that thin, unproductive crop land can be brought into good




LAND UTILIZATION IN LAUREL COUNTY, KY. 97

conditicn by soil treatment, the growing of legumes and other feed
crops, the feeding of these to livestock, and the application of the
manure to the land.

A larger place in the farm organization should be given to intensive
crops like tobacco, potatoss, and truck, and more intensive methods
should be employed in the production of all crops grown. Growing
intensive crops and using more intensive methods in crop production
are equivalent to an increase in the smount and quality of crop
land, and there is no greater economic need in the farming of the
county than more good crop land. This need is 2 factor on prac-
tically all farms, but it is especially evident on & large number of
farms which without the use of intensive enterprises are too small to
provide adequate productive employment for the available farm
lnbor, Since land suitable for cultivation is so scarce, it is impera-
tive that efficlent use be made of every acre of tillable land. A
smaller acreage will then provide an adequate family living, and thus
reduce the acreage of steep land which many operators who use less
intensive crops and methods {eel compelled to cultivate.

Sinee much of the land of this area is rolling or steep, the proper
utilization of the land in any system of cropping must provide a
sod cover for the land most of the time. It follows that grass and
roughage-eating livestock are necessary to an efficient farm economy.
Laurel County is in a deficit feed area and prices of both grain and
roughage feeds are high. Iivestack, to be profitable, must be
limited as & rule to the kinds and numbers thet can be carried on
bome-grown grass and roughage supplemented by limited quantities
of purchased concentrates.

Because of the small size of most of the farms and the relstively
large amount of family labor to be employed, dairy cattle fill the most
important place &s a livestock enterprise. Beef cattle and sheep
offer an economic means for utilizing grass and hay land when Inbor,
maerkets, or other requisites of dahrying are not available,

Hogs do unot fit well into a plan of farm organization in Laurel
County and have np place as a farm enterprise, except to provide meat
for the family and possibly & small quantity of fresh pork for sale
locally. Poultry are more profitable users of home-produced grain
and dairy by-products than are hogs.

Speciai attention should be given to the production of & supply of
home-grown food products ample for the family needs.

Vegetables, fruits, and dairy and poultry products can be provided
by most farmers in quantities adequate for the family table. Although
it is true that more than this is required in order for & farm to provide
an adequate living, yet improvements to be achieved in this way are
applicable to so many farms and are of such immediate practicability
as to justify placing the increased production of home-grown foods for
family use as a first step in securing & better adjustment of the econ-
omy on many farms,

ADJTUETMENTS 1IN FOREST ECONCMY

The centrel objective should be to manage and operate the farm
wood lot as an integral par$ of the farm economy.

The esseritial adjustments include: (1) Restriction of the farm wood
lot to a size that can be efficiently managed and economicslly utilized

88114°—32 7
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as a part of the farm economy and, as a corollary; {2) consolidation
of numerous small, poorly managed, and inefficiently utilized tracts
into large, efficiently managed forest reserves; *® (3) management and
utilization of the farm wood lot as & farm enterprise, with a view to
obtaining the full benefit of its complementary and supplementary
re]ﬁtionsTlips to other farm enterprises, and to securing from it a regu-
ler annual income as from other enterprises of the farm.

Lumbering, sale of farm wood-lot products, and the development
of wood-using industries offer the most practicable means of supple-
menting income from farming, particularly among operators of farms
in the less accessible localities.

Any considerable expansion in employment in lumbering is con-
tingent on the development of stands in large units, to permit large-
scale operations; the development of an organization among {ermers
for the cooperative production and marketing of farm wood-lo+ prod-
uets, such as mine props, ties, staves, and poles, would tend to stabi-
lize and inerease the mcome derived from these sources; suecessful
developments along the lines suggested would tend to provide a
basis for the suncessful operation of a local woodworking establish-
ment.

ADJUSTMENTS IN PCOPULATION

A decrease in the pressure of population appears fo be essentis] to
the sclution of major economic problems.

Economically, pressure of population has led to attempts to utilize
for the production of erops, land that is wholly unadapted to that
purpose. 'The result has been to place many families on a subsistence
economy, the economic basis of which tends to decrease with progres-
sive deterioration of the land; socially, the depletion of the economic
basis of life has undermined the stability and security of many
families and caused frequent moves from farm to farm in an effort
to obtain a livelihood; culturally, the development of a subsistence
economy behind geographic barriers has retarded and tends to impede
the infiltration of external social and economic influences; psychologi-
cally, social and cultural iselation has habituated the individual to
a mode of life that is not easily adjusted to the requirements of
fudustrial or commercial oceupations,

Educational effort should be directed to adjusting the social and
cultural environment of the family to changes in the economic
environnient,

Kconomie forces have so changed the requirements for successful
farming that some families are under strong economic pressure to
leave the mountains. Social forces, on the other hand, operating
through the family, create in the individual strong emotional attach-
ments which operate against migration. Nethertheless, migration
from the mmountains is taking place, particularly from areas in which
external contacts have been facilitated by improved means of travel
and communication. There is evidence that migration from the more
isolrted areas will increase as such facilities improve. Improvements
in housing, selection and preparation of foods, care of farm gardens,

# The limited foreat traet assessment and vield tne law of Kenteky () bas hean held nnconstitutional
by thanativroey ganeral. A Stateforest tax law designed to pertnit sod encourage, under proper regulaticons,
the eonsolidation under cooperative ownership, monngement, and utilizatien of weoded arens now in
farts, bot which can not practicably be atilized as farm wood lots, would provide a belpful basis for improv-
Ing farm-forest economy.
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sanitation, hygiene, child care, and similar factors relating to standsrds
and conditions of Living can be achieved by many families simply by
utilizing the resources at hend. Extension instruction and demon-
stration would be of grest practical benefit. The type of adjustments
in farm and [orest economy suggested as desirable are, however,
fundamental to the development of & more adequate basis of family
living and the conditions of & more wholesome family life. These
de\'eTopmeuts would tond to adjust population to resources, both
by & better distribution of population within the sres, and by better
utilization of the land. The most practicable means of acceleratin
the adiustment of population to resources are the improvement ang
expansion in educational opportunities and in means of travel and
cornmunication.
ADJOSTMENTS IN PUBLIC POLICY

Four important phases of public pelicy are inseparably in.olved in
other adjustments suggested. A policy of liberal State support to
developments along the following four Imes should not only accelerate
the progress of adjustment, but serve to ameliorate conditions while
adjustaients are being effected.

(1) Roads: The significance of a few good roads in the agricultural
arens will not end with the transportation of persons and goods, but
will facilitate adjustments and improvenments through the communica-
tion of ideas. A policy designed to provide good roads in areas
adapted to farming would encourage the proper ufilization of the
Ian([) and enhance the returns to be obtained from it

(2) Schools: Adequate educational facilities snd competent in-
struction are of fundamental importance, particularly &s a means of
facilitating the adjustment of population to resources. Better roads
would greatly simplify the problem of better schools. Improvements
in the location, construction, and facilities of schools would be
feasible under the proposed plan of adjustments. A reduction in
the number of schools and an incresse in the capacity would facilitate
improvements in the quality of the imstruction. In Kentucky,
State school funds are apportioned so as to make it possible for counties
having relatively small tax resources to receive a greater amount of
money pet school child than more wealthy counties. A confinuance
and extension of this equalization ﬂfolicy should result in & consider-
able betterment of the educational opportunities of the children of
Laurel and otber counties in eastern Kentucky.

(3) Forests: The importance of a good forest tax law was noted
sbove.

(4) Credit: It should be an important feature of public policy to
develop or make available to farmers adequate credit facilities, includ-
ing facilities for finsneing such cooperative enterprises as may
contribute to the economical operation of the mountain farm.
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