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CHAPTER I
Introduction
Statement of the Problem

Employing the theories of agricultural location, metropolitan
dominance, and a hierarchy of central places and market areas as
conceptual tools, this study correlates rural-farm population character-
istics and agricultural land utilization with proximity to urban centers.
Since urban influence wanes as distance from cities increases, these
concepts signify a concomitant increase in remoteness and extensive
land uses, larger farm units, and a corresponding decline in the
density of the farm population, Conversely, as one moves from the
rural hinterland toward larger market centers, land uses progressively
intensify, farm units decrease in size, and farm population density
rises,

According to the analytical models, the size of the urban center,
the distance from it, and the variation in soil quality and physical
resources are significant factors in producing differentials in both
population composition and in agricultural land uses. Therefore, the
objective of this ecological analysis is to ascertain the urban in-
fluence on the rural countryside, establishing which characteristics

vary uniformly with accessibility to major cities,

Scope of Study and Sources of Data
Because of the small number of counties in the State, the an=-

alysis utilizes minor civil divisions (townships) as the basic units

1



of observation, Moreover, the study uses the most recently published

crop and livestock data, those for the years 1944 and 1945. Published
agricultural censuses for the 967 Oklahoma townships are unavailable
for later years.

The study employs population statisties from the Census of Pop-
ulation 1940 and 1950; crop, livestock, and farm population data from
the 1945 Census of Agriculture; and highway mileage figures from the
1945 Rand McNally Road Atlas. Also, it uses the type of farming area
classifications and p;oductive man work units developed by the Depart-

ment of Agricultural Economics, Oklahoma State University.

Method of Study

First, the study classifies each of the 967 Oklahoma townships
into its predominant type of farming area, according to the map shown
in Figure 1.

Second, it selects twelve major urban centers as follows: All
cities having populations of 25,000 or over, located in Oklahomz or in
the nearby areas of contiguous states, were includcd.l Also, if a _
city of 20,000 to 25,000 population was fifty miles or more from any
of the other selected places, it was includad.2

Third, the study classifies the townships into areas of urban

1The twelve urban centers selected along with the January 1, 1945,
estimated population of each is as follows: Oklahoma City, 219,961;
Tulsa, 162,155; Denver, Colorado, 356,878; Dallas, Texas, 339,828;
Wichita, Kensas, 132,280; Amarillo, Texas, 59,149; Wichita Falls, Texas,
52,3343 Ft., Smith, Arkansas, 40,703; Joplin, Missouri, 37,850; Muskogee,
34,3753 Enid, 31,015; and Lawton, 22,181,

2Lawton, with an estimated population of 22,181, was the only city
with fewer than 25,000 inhabitants in 1945.



Figure 1.

Preliminary Type of Farming Map of Oklahoma




Table 1

TYPE-OF-FARMING AREAS,
by Counties, Oklahoma.

Area and County

Area 1
Beaver, Cimmaron, and
Texas

Area 2
Ellis, Harper, Woods,
and Woodward

Area 3
Alfalfa, Canadian,
Garfield, Grant, Kay
Kingfisher, Major,
and Noble

Area 4
Osage

Area 5
Craig, Mayes, Nowata,
Ottawa, Rogers, Tulsa,
and Washington

Area 6
Blaing, Custer, Dewey,
and Roger Mills

Area 7
Cleveland, Lincoln,
Logan, Oklahoma,
Pawnee, Payne, and
Pottawatomie

Area 8
Creek, Hughes, Okfuskee,
Pontotoc, and Seminole

Description

Cash grain and livestock

Somewhat broken topography
--some small grains, feed
crops, livestock.

Cash grain, general
farming’

Range livestock--some
general farming.

General farming, live-
stock, dairy, poultry
and self-sufficing.

Cash grain, general
farming, cotton, live-
stock.

General farming, cotton,
livestock, dairy, and
poultry.

Cotton, general farming,
self-sufficing, dairy
(an area of generally
poor soil, except on
small bottoms).



Table 1 Continued:

Area 9
Haskell, LeFlore,
McIntosh, Muskogee,
Okmulgee, Sequoyah,
and Wagoner

Area 10
Adair, Cherokee, and
Delaware

Area 11
Beckham, Greer, Harmon,
Jackson, and Tillman

Area 12
Caddo, Comanche, Cotton,
Grady, Kiowa, Stephens,
and Washita

Area 13
Garvin and McClain

Area 14
Atoka, Coal, Latimer,
Pittsburg, and Pushmataha

Area 15
Carter, Jefferson,
Johnson, Love, and
Murray

Area 16
Bryan, Choctaw, Marshall,
and McCurtain

Cotton,. some dairy,
potatoes, commercial
vegetables, self-
sufficing.

Some fruit, general
farming, dairy and
poultry, self-sufficing
(rough wooded land).

Cotton, supplemented
with cash grain, live-
stock, dairy, and
poultry.

Cottom, cash grain,
livestock, some dairy
and poultry.

Cotton, livestock,
general farming,
broomecorn.

Cotton, self-sufficing,

livestock (rough, mountain
and wooded area).

Range, livestock, general
farming, self-sufficing.

Cotton, General farming.



dominance or influence, each township being assigned to one of the twelve
urban centers, Townships were allocated to nearby urban centers upon
the basis of two factors: population size of urban places and distance
from urban places. For example, assume that several major cities en-
circle a particular township, Employing the population of each of the
cities in the numerators, and the distance from each to the approximate
center of the specified township in the denominators, separate indexes
are combuted. The generalized formula, which assigns townships to the
city having the largest index (hence, influence upon the townships), is
as follows:

Py Pa Py P, i

e | PRl el

2 2 2 2
Dy Dy D3 b,

where P; is the estimated 1945 population of city 1; Dl’ the distance
from township x to city 1; Ps the estimated 1945 population of city
n; and D, the distance from township x to ecity n.

Formula 1 assumes that the influence or dominance of a city over
agricultural organization and rural-farm population in outlying areas
is directly proportional to its size and inversely proportional to the
square of the distance from it.

The study devises a modified method to determine the areas of dom-
inance of Oklahoma's two metropolitan centers, Oklahoma City and Tulén,
over all 967 townships in the State. The mileage from each peripheral
township to each of the two metropolitan cit%es was measured. Then,
townships were allocated to one of the two cities, using the following

formulas
X=R (Dy + D) (2)

where X is a measure of the spatial domination or influence of the

first of two competing centers, expressed in miles by the nearest



highway; D; is the distance from the first of the two competing cities
to township x; Dy, the distance from the second city to township x;
and R is a dominance ratio (the relative influence which the first city

extends over D + D), being derived by the following forimla:3

P P
R = A v g 318 (3)
P, Py
P
AR 1
P2

where Pl is an estimate of the 1945 population of the first city end

Pz,' an estimate of the 1945 population of the second major city,

3Formu1as 1, 2, and 3 assume that the influence which a trade and
service center exercises over the outlying area varies directly with
the population of that city and inversely with the square of the dis-
tance from it. In establishing the point of convergence betwesn only
two cities, one derives formulas 2 and 3 as followss
where X = the distance from Py to the place where its in-
fluence ends, i.e., where the influence of Pl and P2
converge;

P, = the larger of two competing cities;
P2 = the smaller city; and
D = the distance from Pl to Pz;

agssumption: P P
RN (4)
2
x° (x-D)
Dividing by P, gives the following expression;
y
P
2 1

X (%-D)"



Fourth, after cselgning eoch township te ite dominant urbon center
uSing all twelve cities in one cose and only the two Oklohoma mebro-
politan centers in the other cose, the road distance éep&ratin? the
township from the dominont center was coded, along with the mojor city's

code munber ond its population size.

3 .
(contt.) Solving for x gives,

bt
)

e
V)

P

_ 2
: . . — ) : .
However D =D, + D gince the distance betweon P, and P, is vor-
L) =t P

b4
iable and chonges With Gvery poripherisl tovmship; And since the term is

a constant=-it being the proportionatle share of the total distonce or
ares over which P, exercises o more dominsnt influence then P?-~one can
substitute the sybibol R for it. Thus, -

i [ ]
P Py
R (Dl + Dg) =D &
N
P,
Py

proving that formula 5 is equivalent to formula 2,



Fifth, from the 1945 Census of Agriculture, selected character-
istics of the rural-farm population and of farms were coded for the
computation of warious indexes.

Sixth, productive man work units, calculated separately by type
of farming area (Appendix A), were applied to crop and livestock data
(Appendix B), to obtain the labor inputs of each township. The result-
ing measure of farm labor requirements indicates the farm work load in
terms of ten<hour days, snd is an index of the intensity of labor utili=-
zation in agrieculture.

Seventh, by correlaticn amalysis and other techniques, the study
investigates the following ten land utilization and four demographic
variables, by distance from urban centers:

A, Land utilization: (1) average size of farms; (2) number of acres
of cropland harvested per 100 acres of land in farms; (3) value of
land and buildings per 100 acres of land in farms; (4) value of land
and buildings per capita; (5) number of acres of small grains harvested
per 100 acres of cropland harvested; (6) number of cattle and calves,
other than milk cows, per 100 acres of land in farms; (7) number of
cows milked per 100 acres of land in farms; (8) number of livestock
PMWU's per 100 acres of land in farms; (9) number of crop PMWU's per
100 acres of cropland harvested; (10) number of total (crop and live-
stock) PMWU¥s per 100 acres of land in farms.

B. Rural-farm population: (1) sex ratio; (2) per cent of rural-
~ farm population under 14 years of age; (3) mumber of people per 100
acres of land in farms; (4) per cent change in the rural-farm pop-
ulation, 1940-50,
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Hypotheses of the Study
This study anslyzes the spatial distribution of Oklahoma farms and

farm people, as well as certain characteristics thereof, in relation
to proximity to major cities. Its three basic hypotheses are, first,
that ten selective farm and four farm population characteristies vary
uniformly with distance to the two Oklahoma metropolitan centers;
gecond, that these fourteen selective features of farms and farm pop=-
ulations vary uniformly with distance within each major type of farm-
ing area; and third, that these fourteen traits vary uniformly with
distance within each city-size class,

Since urban dominance diminishes as distance from major market
centers incresses, the foregoing hypotheses imply, first, that remote-
ness relates inversely to farm depopulation, directly to the sex ratio
and to the percent of the total rural-farm population under 14 years
of age, for birth rates rise as the degree of rurality rises; second,
they signify that distance to urban places correlstes directly with
silze of farms and inversely with farm population density; third, they
indicate a concomitant variation between proximity and (1) the value
of land and buildings per 100 acres of land in farms; (2) the number
of acres of cropland harvested per 100 acrés of land in farms; (3) the
number of cows milked per 100 acres of land in farms; (4) the number
of crop, livestock, and total productive man work units per 100 acres
of land in farms; and (5) the number of crop productive man work units
per 100 acres of cropland harvested; and fourth, they suggest a direct
association between distance and (1) the per capita value of land and
buildings; (2) the number of cattle and calves, excluding milk cows, per
100 acres of land in farms; and (3) the number of mcres in small grains

per 100 acres of cropland harvested,



CHAPTER II
Review of Literature

Social scientists have undertaken comprehensive studies of the
composition and distribution of rural-farm popudation and agricultural
land use patterns in relation to distance from urban centers, employing
theories of agricultural location, metropolitan dominance, and a hierarchy
of central places., First, they used historical and geographic inference,
later quantification, in any case using the most highly responsive

and selective analytical instruments and techniques then lmown,

Agriculture Location

A German writer, Johann Heinrich von Thi#inen (1783-1850), was the
first economic theorist to concern himself with the influence of dis-
tance upon markets as related to the structure of agriculture. His
main work appeared in full in 1863, thirteen years after his death.
His principle of the Isolated State is an hypothetical and deductive
determination of the utilization of land as influenced by forces op-
erating in a vacuum. In order to segregate the influence of location
of the utilization of the soil he conceived a large city in the center
of a fruitful plain, assuming all physical conditions of the plain to
be the same. Also, he assumed a plain containing no navigable stream
or canal. Thus soils, rainfall, temperature, or any other physical
factors would not contribute to differences in crops and methods of
farming. Rather, the differences would be attributable purely to the
economic factor of distance from the market.

11
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Von Thiinen conceived hypothetically  eity with a seris

o0y

around it. Beyond the cutermost ring wes a wilderness separating the
Isolated State from the rest of the world., The one large city was the
gource of manufactured products for the State. The comntry was the
onlj sdurce of food for the State, Thus,‘Von Thiinen's Igolated State
wos self-sufficient.

Von Thitnen was both an economist endeavoring to depict ths Ideal
State and a practical farmer concerned with the most advantogeous uses
of his land. To orrvive ot his conclusions hic used accounts from his
own estate, Tallow, He asked, "How would I manage my estote were it
located at some particular spot in this Stote? What economic effects
would T experience if I moved my farm toward the periphéry'of this
hypothetical State, or nearer to the city?"l

He further contended that land utilization under the Isolated State
would adjust itself to economic rother then natural conditions., This
would lead to uniform types of agriculture which would be outlined by

“pings or zones." Competition explains the order by which the different
rings would surround the city.

According to his scheme seven "Zonesg" would be formed. Ely and
Wehrwein in an sarly publicaotion of their Land Economics explained

2
these seven zones of agriculture.

Zone Ons would be one devoted to perishable crops, such as fruits,
berries, gerdens, ond whole milk. Zone Two would be forests for building

purposes and fuel., In America natural foresis might not necessarily

lﬁichard T. Ely ond George 5. Wehrwein, Lond Econopics (Wew York,
1948), p. 66, from which scurce the foregoing statement is quoted.

“Richard T. Ely and George 8. Wehrwein, Lond Econondcs (Ann Arbor,
1928), pp. Lb=47.
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ke found in Zone Two; however, when new forests were planted they would
probably be located in Zone Two, dﬁe to eoconomic reasons. In Europe,
where forests are planted, they would be in Zone Two,

Zone Three would coneist of a "grain rotation éulture." In this
zone grain and leafly plantz would be grown. Pasture and fnllow would
be found in Zone Four, with the "eneient 3 fleld systen” of barley,
fallow, and rye in Zone Five, the "zone of cereal culturé.?

Von Thiinen noted that there would be ne production of grein beyond
31.5 miles from ﬁhe city. Also, he noted that Zones One and Three would
be areas of intensification., However, within each zone, as cne moved
away from the point nearest the city to the next zone, the type of
agriculture would chqnge from high to low intensificatinn,

In Zone Six there would be cattle raising, consisting mainly of
beef animals because they could be driven to market, thus reducing
transportation costs., However, 2 few milk cows would be in this area,
their products being used for the productio on of butter. Butter would be

produced hecauge it is high in value and small in volume, thus facili-
tating 1ts transportation. Only hunting would be corried on in Zone
Seven, with the pelts being transported to market. These pelts have a
high value and would be masy to transport.

After studying the economlc effects of varying the location of hig
farm in the vorious parts of the Isolsated State, Von Thitnen introduced
the na v1g ble_river. He found that shipment by woater reduced transpore-

s

tétion costs to one~tenth that of land trensportation. Thus, each circle
along the stream would extend ten times the distance of the cirele lo-
cated vhere there was no navigable river. The construction of Improved

roads would have similiey effect as that of a navipgable river, for

when Y,,.roads radiate 1n voricus directions the circles become stor



shaped, a fact noted very often in connection with the development of
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mall ecity 1s located some distance auay from competing
places it tends to develop its own eirele of influence. The larger the
eity the greater is the intensity and range of its influence on land
utilization, Howsver, the city would still regulote the prices of age
riculture commodities,

In studying the influence of the metropolitan cenberz over thelir

4

satellites, McKenzie corroborates these assertions in the following

statenentss:

In other words, the satellite centers tend to limit the competitio
and relative independence of thelr smell subsidisry towns in about the
same way that the metropolis tends to limit the competition beiun ‘Q. st

ellites. As supplementary forms of communication and transportation
develop in the metropoliton area to o roint where the system is come
pletely flexible, wg should expect the importance of the satellite to
dininish even more,

| Figure 2 aprlies Ven Thinen's ogriculture lecation theory using o
hypothetical exemple. This illustration considers four sgriculture
commodities, milk, watermclons, wheat, and beef cattle. Utilizing a
given per unit cost of transporting, Figure 2 plots the econemic margin,
the morgin of transference, and the rargin of no rent for each of the
four commodities, showing the distance thot each sctivity would ba

earried on from the market center (see Appendix ¢},

Rent, In this instance, is "economic rent! rather thon the usual

&3

eonception, which includes only that poyment to a londlord for the

S pid., pe 4T

bpoderick Dunern McKenzie, The Metropoliton Community (New York,

STvid., p. 105,
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use of 2 housge, land, and so on. The term "sconomic rent," as stated
Ey Thomas Robert Malthus, is as follows:

The rent of lsnd may be d@fineﬁ to bo‘thmt portion of the wvalue
of the vhole produce which remains to the owmer of the land, after all
the outgoings belonging to its cultivation, of vhatever kind, have becn
peld, including the profits of the copital emploved, es tlﬂutod aecord-
ing to the usual and ordinory rate of the yrofits of spriculiural cape-
ital at the tlme béing,*

In this hypotnetlcal example, milk returns the grestest economle
rent of all commodities from the city to seven miles out. From eight
to thirty-seven miles, watermelons return the greatest economic rent.
From thirty-eight to sixty-seven miles, the greatest cconomic rent
comes from wheat production and from siuty-eight to one hundred eight-
teen miles cattle production or ranching returns the greatest economic
rent,

The transference margins for the four commodities ocour at the
following locotions: At o distence of six to seven miles from the
market center the cconomic rent for watermelons rises above that for
milk, At a distence of thirty-seven to thirty-elght miles the economiec
rent of wheat surpasses that for watermelons and ot a distence of sixzty-
seven to sixty-eight miles the economic rent for cattle ranching exceeds
that for wheat.

As distance from the nesrest urban center increases, the cost of
moving the commodities from the farm to the consuming center rises.
Theoretically, at soms distonce point for each commodity, shirping costs
end net profits eoincide. At this specific distance, the producer

reaks even because returns end cost are equivalent; therefore, the

aeconomic rent is zero. In the hypothetical example employed here,

6Th0mas Robert Malthus, The Principles of Political Economy (2nd

od. Lendon, 1936), p. 136.




: : 17
thé zero or no rent morgine for the following four commodities occur at
the following points from thé congmming centers milk, fifty miless; wotere
melons, geventy-nine wiles; vheot, ohe hundred miles: and cobttle pro-

duction or ranching, one hundred =nd twenty miles (Aprendix C).

Whet eflect does an oponding oity hove on the economice rent morgine

of these four paritlcular sgricultural products? First of 211, the land

upon which city expansion talies vlace undergoes an incrense in ner acre

& 1 2

ralve, The fellowing guotation substontintes this result; also it ine-
dicotes the direct connection between the incressing lond values and

woriculbursl land utilizotions

n
T

The expenses of production of octe are incrensed by the fact that
lond, which could yleld good crope of cabs, is in great demand for growe
ing other crops thaot enable it to yileld o hicher remt... Agsin a hop-
gromer may find that on account of the high rent he pays for his lend,
the price of his hops will not cover thelr expenses of productién where
he 1s, and he moy sbsndon hop=growing, or seek other land for i{; while
the land he leaves mny perhans be let to o merketegardener, After o
while the demond for land in the neighborhood may again become so
great that the apgregste vrice which the morkctegardener obtains for
his produce will not nay its sxpenses of production, ineluding rent;
and so he in turn mokes room for, soy, 2 uilding compsny.

In each case the rising demsnd for land alters the margin to which
it is profiteble to carry the intensive uge of the land; the cost ot
this margin indiecotes the acgtion of theose fundsmental counsss which govern
the value of the land.And ot the ssme time they are themselves those
costs to which the genernl conditions of demend snd supply compel value
to eonform and therefore it is right for our purpose to go straight to
them: though any such %nquiry would be irrelevant to the purposes of o
privote bolence sheet.

Aynold and Montgomery spplied Ven Thiinen's principle in their study
of the influence of Loulsville, Kentucky, on agriculture in Jefferson

o

County, Kentucky.g The purpose of thelyr study ls stated as follons:

Tp1fred Marshall, Principle of Economics (2th ed. New York, 1948),
Pps 450-451.

8J. H. Arnold and Frenk Hontgomery, "Influence of o City on Farming,"
United Stotes Department of Agriculture Bulletin, Vo. 678, 1918, pp. 1=24.

+



RN S

' To/ snalyze conditions | agriculturs! in order to arrive at an under-
stﬂndgng of the underlying prlnolples of farm organizntion and UrdCblCG
here @Jeffur son Gounty, Konbucky /s to point oul the more Drofl+“blp
types of farming, and bto show how some of the more succes sfui farms aro
organized,

They report that distsnce has an Important bearing on the type of
farming. Thelr findings indicate that truck crops and potatoes are
dominant enterprises nesr the city; that enterprises of a more goneral
mixed nature become more predominant as distance from the city increases.
Farmg increase in size bub economic rent per acre decreanses as the dis=
tance from the city increnses. From 0-8 miles from Louisville the value

.of land was $312 per acre, decreansing to $95 per acre at z distence of

over 1/ miles,

Hierarchial Arrangement of Central Cities

Meny establishments providing goods and services hove divect cone
tact with consumers. Those flrms supplying services which individualsg
demand congtantly would tend to locate in the midst of thelr customors,
This would be perticularly true of those supplylng convenience goods and
essentinl de-to~u vy services to the inhabltants of o locality.

Walter Christaller, a Germon scholar, developed a theory of o
hierarchy of central ploces which serve as trade ond service centers,

with the cenbers being tied together in one vast administrative and

?.".J

inter-dependent region., Christallerts "law of central places" postulates

3

a uniformity of eoil characteristics and populotion size of various

u

places, with traffic routes from the outlying hinteriand converging

9Ibid., De 2
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®

radizlly at its centeor. On this vast uniform plain is o systemotic
arrongement of central plages, ecch spoced regulorly in o radiale
circular system, but varying in size, function, and 2 spatial location,

Excopt for the lorgest copital eity (Londeshouptstadt}, oll centers

£211 within the tributary arens of laorger sized centers, regularly

10
spaced but ot grooter distoncec. Thus, o hieraprchisl system of

2/

povernmental and trode ond service centers, each with its own tributory

area, occurg in an interlocking lecotionol paittern., loreover, each

central ploce has a definite functional relationship with the other

maller places within its orbit and the contiguous

<

ot

o

centers, noth the
larger cities.
In addition, each marvket ploce has o hexogoneshoped trade crea

.which borders the trode erens of sgix equidistant and equal size centers.

@

Conseguently, costs of moving fornm commodities to the locsl market ine
crease as one goes oubunrd from the center. The following excerpt from

Dickinson detnils this nottern more fully:

Working on & theorotical basis, and taking the market town with a
service rodius of 4 km. (2 1/2 miles) os the mnit arec, bhe | Christoller]
hag drown up o scheme of distribution of centralized services which, he
{@hristﬁlla>; shows, 1s closely borne out by the focts of tom size and
distribution in south Germony. Theoretically, in respect of centralized
services, o town should serve a circuler area. DBubt toims with the some
service status will be eunnlly spaced from it and from ench other; and
will compete with cach othor in their intersecting border zones where
centers of lower status can supply certoin local services morc efflcient-
1y thon the centers of higher order. Thus, o center of higher order will
be gsurrounded on the reviphery of its serviee ores by six equally spoced
centers of a lower order. Those six centers of o lower order will be
equnlly spoeed from ench other, ond from the town in the center. On this
theoretical hasie, towns will be equally svaced, in difforent ordors,
with hexagonal-shoped morket areons.

Christoller noted thot the concentrotion proceeds in steps, from

10 , " s pn .
Bdward Ullmen, "A Theory of Location for Citles," Americon Journal
of Sociology, 46 (May, 1941}, pp. 853-864.
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" 3,

which there may be recognized towns of soveral orders., The smollest
sents of centralizotion are the urbon villoges ond the morket towns,

The theory of a hierarchicl system of central ploces i consistent

with ecoclogical theory, for one of the busgic premises of oach is that of

functionsl interdependence. Indeed, onc of the principael presuppositions

of the Ylaw of central ploces® i1s o highly integrated economy and set
of politieal institubions throughout the hypothetienl reglon.

Although the number of inbheobitants waries systemnticnlly in this
hypothetlical model by the hicravchinl order of the central wlaces, the
oL A & 3
relative distribuvion of the form populaoblon is orparently indeterme

inato.12

Horeover, the agriculturnl lond use patterns ore somewhot
indeterminate in this hypothetical rottern, for one connot estabiish
the vrecise influence of central places upon form sizes ond land uses,

by proximity to vorious centers. Perheps each of the adjacent central

553

ploces of varying orders with hexagonal tributary arecs exert a dif-

ferentisl influence upon agriculture,

Metropeoliten Demincnge and the Ecological Aspechs of Land Use

Duncon gtudied the dwindling influence of wurban centbers on the
rural population, employing the hypothesls "that the rural population

in arecs under the immediste influence of urbon centors differs systemabe

icelly from the rural population in areas somewhat remote from these centers? 13

1lpobert E. Dickinson, City Region and Repionalism (Londen, 1956),
po. 30=-31, :

2prom published materials it is impossible to nscertain whether
Christaller assumed that formers resided in nuclented settlements,
whether they were uniformly disversed on formstends, or whether population

density dwindled with distonce from the nearcst center, thus conforming
to the assumptions embodied in Von Thinen's Isclated State,

130tis Dudley Duneon, "Gradients of Urbon Influence on the Rural
Populstion,! The Midwest Sociclogist, 18 (Winter, 1956), pp. 27-30,
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In testing this hypothesis he clasgified the countles of the United

States nccording

analyzed the demegrophic dif

fieption systen.

pletely or p"rb1"

politan comnties

to thelr presumed degree of urban influence; he then

r-

Terences ospong the caotegories of his closgi-
Cuantie were classifled os "metropoliton when coms

.

neide a Stendord Metropolitan Arec or "non-metro-

politan" when ecompletely oubtside o Staondard Netropoliton Area. NMetroe

wore divided inte these vhich the contrel urbheonized area

exceeded o quarter of 2 million population and those with less than a

marter of o million population. Non-metropoliton counties were divided

into those whlch

the largest place in the county cxcoeded 25,000 populatiocy

end into those with less than 25,000 population.

The major findings of this study are os follows: The age-sex

gtructure of both the rurclenonfarm end rural-faorm populations respond to

urbon Influence,

et

In the least urbsn counties the rurcl-nonfurm age-sex

pyromid resembles that of the village populstion, with its relatively

high proportion of old neople ond low proporticn of young adults. When

compared with the pyramid for the rural-farm population in the least

urban counties, the rurel-form pyramid in the urbon couniios

high vropertion of old ~dults ond low oprovortions of children and youth,
gn prop prox

)

Moreover, farm and rurﬂl-nrrfxrm fertility ratieg increase 28 one moves

from the most to

the least urbqn gounties. Duncan concludes thnt the

grodient of urbon influepss is, in most respects, more pronounced for

the rural=-farm thon for the rural-nonfarm populations. Also, the gradient

of urban influence 1s steeper in losst urbonized geographic arcag..

Brunner and

over surrounding

Kelb found thet cities exercise o declsive influence

farming ar cus b Using 18 medium-sgized centers scate

ll’Ed mnd de
York 1933), pp.

S. Brurmer and J. H. Kolb, Rural Social Treuds (New
111-126,
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tered throughout the United States, they plofbed concentrie zones on a

county bosis, All ecounties bordering each city

!

were designated Tier
One; all counties bordering on Tier One were called Tier Two, cnd so on.

For this study 347 counties were used, averaging approximately 19
counties to each center. Counﬁing the citles, 10.2 per cent of the pop-
wlation in the entire notion wes in the S?mplef

Brunner and Kolb's study econflrme the grédient of urban influence,
for they found that distonce from the city relates directly to the forw
tility vratie. Fértility is lowest in the counties containing the cities,
it rises in the Tier One countles, ond progressively increases as one
goes outward.

‘Also, this study shows that the retic of children under 10 to women
20~45 years of age is highef on farms thon in rural-nonfarm areas. The
number of males to 100 females increases o8 ono ROVGS away from the
urbon center. The avernge area of improved lc nd increases with distonces
improved farm land ncreage decreases outward, indicating a more exbensive
uge of lond with incrensing remoteness |

When considering the locntion of various types of farming, Brunner
and Kolb found that fruit, wmilk, ond poultry farms wers loconted mainly
in the county contnining the city and in the Tier One Counties. Dalry
farms increased steadily outwsrd to Tier Four Countles where they dropped

shorply. Although cnimal speelnlty farms were somevhatl nore numerous in

the county containing the clty then in the other counties due to port-time

L

farming, they incressed from Tler One outwe rd In concluding their study,

Brunner and Kelb moke the fellowing statement:

It seems \bundﬁntly evident from these dote that agriculture is
not a unit, but ls voricusiy Influenced not only by soil, clinmate, and



rainfall, but also by morkets as dedermined by the locotion of cilties
- - 1 ral L . Mg
and the proximity of forms to cities.L5

-

Another study comes to approximately the some conclusion, finding
that metropolises exercise dominsmee over the outlying area.lé Accord-
ing to Bogue, the degree of domincnce is a function of (a) distance
over standard highwuny routes; (b) the type of sector; (¢) the size of
the metropolitan center; and (d) the size of the hinterland or subs
dominant city,

In making his study, Bogue divided the entiro ares of the United

]

Stateg into sixty-seven mebtropolitan crea regions. Finally, classiiie-
cotions of dlstence, sector, the slze of the metropoliton commnity, ond
the size of the lorgest city in each county wore coded. He then explor-
ed the patterns of dominance, using these four wvoriablez., He describes
the interworking potterns of dominance ond subdominance in the following
nanneys |

The rural populations adopt to conditions associnted with both
hinterland cities and metropoliton centers. Hinterlond cities adapt
to conditions nssocinted with the presence of other hinterland cities
lerger than themselves and to the presence of the metropolis, The
evidence presented here indicaotes most clearly that the distribubtion of
population ond of sustenance activities in the metropoliton community
cennot be understood without reforence to the influence of the ine-
dividual hinterland elty, just as the influence of the individual
hinterlond city cannot be wnderstood without reference to the lnfiuence
of the neorest metropolis. The metropolitan community thus appeors
to be an orgenization of many mutuslly interdependent snd inter~
functicning sub~communities oriented about the hinterlond cities,
which, in turn, are subdominont tc ond interdependent with the
dominant metropolis, and interfunction with it. The entire com-
munity organization appears to be held together by 2 system of come
munity specioclization in, and exchonge of, loceally produced surpluses
to fill those nseds_wyhich connot be most efficiently satisfied by
local ingtitutions,

»

157 vid., ». 125.

16Don J, Bogue, The Structurc of the Metropoliton Commmity. (Aun
Arbor, Michigen, 1949), pp. 3=143.

T1wid., p. 5o,
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Still onother study exomines the relotionship between fertility
in rural sreas and dlstonce to cities, using dats from sixteen groups
Qf rural townships around eleven lrorge citles of the United States
One group of townships was in the Middle Atlentic, three in the East
North Centrsl, three in the West North Central, three in the South
Atlantic, three in the West South Central, and three in the Pacific
states,

The measure of fertility employed in the study wos the number of
children under 5 yeors of age per 1,000 persons 15-44 yeors of age in
1930, The f@llowiug foctors were studled: distonce from the township
to the city; the percentoge of the form lend in crops; the average value
of form land and buildings per acre; the pruparbl)n of the rural pop-
ulation living on farms, the ratic of rural persons 25-34 to those rural

persons 15-24 wyears of age, the rural

w

ex ratio snd the number of pro-
portionate native whiles in the rural population,

Thompson and Jackson did not £ind o consistbent gradient of influence
extending out from urhon centers, for they note that:

No two aress present identical pichures of the relationshir hetween fore
tility, os m casured by the ratio of children under 5 bo persons 15«44,
and the seven feoctors selected to mensure the degr isolation from
urben influence, the economic stotus of the family, ond the demographic
choracteristics of the populetion. Even when btwo aress extending out
from the szme city are compared, they are found to differ in mony re-
spects, nd the oge-old acceptance of urban Influence on fertility is
somewhat discredited in o few srens,t?

8

Warren S. Thompson and Nelle B, Jockson, "Fertility in Rural Arcas
in ation to Thelr Distance From Cities," Rural Scciology, 5 (June, 1940),
pp ¢J“162-

rvia., po 144,



Finally, two further studies relating to the spoiial orgonization

of rural arecas provide additionsl evidence of the ecological hypothesis

]

of metropolitan (or urbsn) dominence. First, o study conducted in
Cenada reveols that the rural fomily incresses in size as distance from
the metropolis ineresses.<0 Second, 2 study of Missouri counties ose
beblishes an inverse relationshipy betusen the forme-operateor family levele
of-living index end distaonce from urbon centers and a direct assccintion
between farm size and distance within the Corn Belt of thot state.zl
R avertheless, this latter study questions the plausibiliiy of the hy-
pothesis of metropoliten dominance and/or urbon deminance, giving de-
pertures from that concept. Furthermore, this paper suggests thot
gradients are the resulis of verious factors, only scme of which are

mebtropolitan in origin. Henece, not all the gradient pottern emonates

from metropolitan or urban dominonce,

Interrelationshivcs Awong the Three Foreggoing Conceptusd Formulations

Christallerts "law of centrel ploces" posits an economicolly aud
politically interdependent system of regularly‘spaced trade ond service
centers in 2 broad mwiform region, with ronds radiaoting oubtward from
its center like spokes In & wheel., Consequently, it is possible to
relate the ecclogical aspects of Christnller's medel with those in the

hypothesie of metropoliten dominance.

20

Nathon Keyfitz, "A Factorial Avrangement of Comparisons of
Pamily Size," Americon Jouwrnal of Socielogy, 58 (March, 1953), PP
!4070 - 480 [

21Theodore R. fnderson and Jane Collier, "Metropolitan Dominance
and the Rural Hinterland," Rurol Sociolory, 2, (June, 1956), pp. 152-
170,
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In examining the relstionships botween the ecological theory of

metropolitan dominance and the eeconomic theory of loeation, Jorgenson

o

ndicaotes that the concepts of hunan ecology refer to the some cbjects

2

N

Y,

MNoreover, o shows that the formal structe

o
w0
o

hose in location theory.
ures (operations linking the objects) of ecologicel theory and lecational
theory are similar, In oddition, Jorgenson concludes that the concept

of mgtropolitan dominance is less adequate than the fully formalized
economic theory of lecation in exploining the location of populstion

ond economic activity, Whereas the former is o rather generalized
theoretical formulation of humon ecology, without precise mathemeticenl
statements of relations, the latter theory postulotes the maximization

of profit snd analyticolly specifies its component parts in a measur-
able fashion.

Previous research shows that meny factors determine agriculiural
land uses and‘the digtrivution of farm pecple. For a:”mplc, Hawley
indieates that humen activities follow an orderly arrangement in Spoace,
bheing distributed about given points becouse of certain fundamental
life c@nditions.23 These conditions include the interdependence cmong
nen, the dependence of activities upon various characteristics of laond,

24 The first twe conditions acecunt for the

ok

ond the friction of space.
development of the pattern; the third cuplains the size and shape of that

pottern., EBach of the fuctors is, in turn, dependent upon the other two;

22Dole W. Jorgenson, Logotion Theory and the Hypothesis of |
nolitan Dominonce (B. A. thesis, Reed College, 1953)

[ =

R34mos H. .Hewley, Human Ecology (Wew York, 1950), p. 234

2 o 4s

“hppiction of space may be expressed as that which muist be over=
come in order to move from plaoce to ploce. Thus, it would include not
only distonce but also the quantitv and volume of physienl objects.



The interdependence of men and thelr dependence upon land tend to
exert ODFODltO distributive and locational influences. One lends 1o the
compact settlement, the other leads to the diSr\gsion ond seattered

A

sebtlement. The interdependence among men reqguiizs that individuals

N

and communities be in relatively close proximity. Thos

o

ey

e
foce]

zhly dependw

ent upon others for deily services and those who exchangs

P

gaently must be closer together than those less dopendent.

Eath economic acbivity or service has its own regulrements rels
ative to the amount and type of spoce that it cceunples. Since agrie
culture employs large quantities of land, it usually has a poripheral

neless, agriculturs benefits when it is located near

location., Nevaor

urben cenbers. Howeve o, 1ts dependence upon certain soll bypes restricts

its locotion, Therefore, while its interdependence (2lso its comgumption

center) necessit

»

tates at leas t some degree of proximity, that
is limited by the various compabing uses of land. The friction of
space partially explains the spatial orgonization of farn people.

Yeb, one must traverse through spsce in order to ship farm comw
wodities Lo markelb cemters, This physieal novement requires some expend-
iture of time and onergy. Mountalans, streams, other types of topograzhy,
aly currents, and man~made structures which come inm the line of travel
ar agricultwre movement may increase oriuecr nsa the Tfriction of space.

The degree of friction in spacs is thus dependent not only on the

el

?hysical distence but alsc on the volume or quantity of
present. In so far as it enters into human activities ond relatbionships,
distance is entirely relative to the avallsble technigues for overcoming
the friction of gpace., Improvements in cosmunication and transportate

ion reduce costs and travel time, thus permitiing the people to sprecd
X > be g Pevt !

over 2 wider sres without losing contact with ench other.

2
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Thus, the abllity of movement among humors and humen activities

effact the amount of diversification within any glven ares. Ag the ratio

§

5

of time and expenditurs per wile of movement.increase In any given orea,

the numbor of people bhe wrea supports prograssi -ly dvindles. Therefore,

k4 1 N

on increzse in travel or shipring costs restricts the activities aond

s

grm people in an area, When improved mebhods of communication

and transportetion reduce the fricblon of space an areals population



'CHAPTER IIT
Findings of the Study
In testing the hypotheses stoted in Chapter I, the study examines

03

ten form and four population voriables by distance from major cltles,

.

by city size, and by bypc—a;—fﬁvm1nc area (Toble 2). In general, the
findings are consistent with the hypotheses, indicating significant
ogegocictions helween distence and the distributicn and charscteristics

of forms and frarm people. Nevertheless, some findings fail to support

he hypothesiged relgblonships

oize of Urban Center

Figure 4 ollocates the 967 Oklahoma townships to one of the twelve
mejor urban centers and Table 3 swwmarizes the coefficients of corre-
Lotion bebtween distance from the townghip to the dominent eity end each
of the fourteen population and farm variables.

For the entire state the associcilon between proximity ond averoge
size of faorms is rather high, the coefficient of correlstion being .51,
Nonetheless, the relaticnshin between'pr ximity ond form size (XQ) is
inverse in four of the twelve city regions, Muskogee, Dollas, Amorillo,
and Denver. ﬁléo, the coofficients of correlation botween distence and
eﬁch of the other thirteen variobles are direct in some city creas and
iﬁvérse in other city areas (Toble 3). Hence, the correlstion ratios
réveal a lack of wniformity in woristion with distance within the areas

-

of influence of each of the twelve cities.



" Table 2
IDENTIFICATIOR OF THE 15 VARIABLES

Distance

Average size of farms

Number of acres of cropland harvested per 100

acres of land in farms

Value of land and buildings per 100 acres of
land in farms

Value of land and buildings per capita
Sex ratio

Per cent rural-farm population under 14 years
of age

Number of farm people per 100 acres of land
in farms

Number of acres of small grains harvested per
100 acres of cropland harvested

Number of cattle and calves, other than cows
being milked per 100 acres of land in farms

Number of cows: milked per 100 acres of land
in farms o

Livestock PMWU's per 100 acres ofjlan& in farms

Crop PMWU's per 100 acres of cropland harvested

- Total PMWY's per 100 acres of land in farms.

Per cent change in rural-farm population 1940-50

30
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5 100 - 124

6 125 - 149

7 50-174 N\ 77 i T B

8 175 - 199

9 200- 224

10 225 - 249

I 250 - 274
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13 300 - 324

14 325 - 349

15 350 - 374
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% Distance is the highway mileage from each township to
the twelve urban regions in Oklahoma).

%% Numbers correspond with the variables listed in Table 2.

the nearest dominant

urban center (Sée Figure 4 for

%3

Table 3. Coefficients of Correlation Between Distance and Each of the Fourteen Variables, by the Twelve
. ~Major Urban Centers* o -

Yrban of X ox = % X ar_a; e ug er -

Center Tons. 2 3 % % X X X o %10 *u Xy X3 Xy X
Total,All |

Townships 967 .51 -.69 =-.33 .19 .06 =-.05 -.37 24 -.10 =~.51 .42 -.19 -.38 .08
Okla.City 521 .57, .63 ~.34 .31 -.046 -,09 -.54 .44 -.05 -.65 .67 ~.35 -.52 .14
Tulsa " 149 .09 -.25 -.43 -.04' .21 -.02 .12 -.12 0L -.26 .16 =~-,07 -.22 .11
Denver 7 -.59 .53 .44 -.17 .24 .42 .62 49 =.55 .90 .55 -.06 .62 .72
Dallas 66 =-.22 -,37 -.33 -.47 -.09 .27 49 -.31 .55 ~.10 .50  =-.15 .08 .33
Wichita 19 .05 -.45 -.39 =.19 .26 .14 .01 -.26 ~-.06 .18 .18 .47 .23 -.25
Amarillio lé -.15 .42 .51 .09 ~-.10 -.07 .36 .13 .20 .26 .07 -.19 41 =.04
Wich.Falls 20 .05 .13 .53 .29 .26 -.38 .20 -.33 11 =.39 .35 .51 .52 .55
FE. Smlth 47 .03 -.32 -.35 -.33 .29  -.07 =-.15 .20 .56 -.25 .30 -.30 .03 .07
Joplin 7 .58 .68 .01 .39 -,11 -.63 =-.63 .14 =-.41 -.49 -.40 -.22 ~-,18 -.6l
Muskogee 29 -.65 -.58 =-.62 =-.70 .15 .10 -.02 -.35 .09 <.38 .32 .36 -.31 .19
Enid 55 .39 -.34'-.55 -.13 .01 .02 -.49 ~.14 -.16 -.50 -.50 -.05 -.62 .00
- Lawton .18 .28 .29 .50 .46 17 -.21 -.12 -,23 ~-,59 -.60 .50 .15 .08
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According to the analyticsal models of this study, market centers
eﬁert aa influence nupon ecological potterns in outlying arens in direct
p#oportion to their population size. Henece, the grodients of influence
wéuld be more pronounced and would extend farther for large than for

|
small morket centers, Therefore, in the imnedicte vicinity of urban
centers, one expects thot farms will decline in size, land uses will
intengify, and farm population density will climb, 21l proportionztely,
with increaging size of cities.

Theoretically, forms near cities should decline in size as the
populotion of centers increases; conversely, form population density
agd the number of dairy snimnls per acre shouwld lhcreasse in the
vicinity of cities as population incresses. Evidently the population

size of the dominant urbsn center bears little relationship to farm

size and population density. Dairy animals do not vary uniformly by

)

city size mithin each distence interval; nor do any of these three

factors change wniformly with distonce within sach of the twelve city
1

regions (Table 4). Therefore, the size of the c¢ity fails to generate

significant differentials in population and farm lend use patterns, by

distonce (See Appendix Teble B for the other eleven variable s).

Type of Farming Area

The study posits o consistent variation in population composition
and in agricultural land utilization patterns with proximity within each
tyre of farming aren. Since each of the sixteen type of farming areas

-

is presumable homogeneous, one expects fnrm size to enlarge progressively
with distance in each crea. However, forms dwindle in sigze (XZ) in gix
of the sixteen type of forwming areas with the coefficients of correlation

being -.11 for type of farming crea 4, =.22 for area 8, «.,25 for aren 9,



Table 4.

Average Size of Farms, Number of Farm People, and Number of Cows Being Milked, by Distance Intervals

from.each of the Twelve ¥Major Urban Centers.¥

Average ‘Highway Mileage
_Total All 0-24 25-49 50-74_75-99 100-24 125- 49 150-74 -175-99 200-24 -225-49 250-74 275-99 300-24 - 3254 e
Townships 311 197 219 213 259 391 566 507 701 767 758 1,656 2,351 1,636
o ' Size of Farm (X9) ' :

Denver 2,187 ' ' 2,636 2,351 1,636
Dallas 181 162 173 177 143 86

Okla.City 333 137 221 209 263 317 658 603 1,213 767 758 676

Tulsa 219 194 208 212 272 258 '

Wichita,K, 259 256 263

Amarillo 1,278 1,358

Wich.Falls 336 282 338 352 293

Ft. Smith 112 115 112 108 131

Joplin, Mo. 136 103 141

Muskogee 122 130 114

Enid 279 262 297

‘Lawton 320 298 362

Total All : ' Number of Farm People (Xg).

Townships 2,0 2,9 2.3 2.2 1.9 1.6 1.2 1.3 2.5 .5 .5 3 .2 .3
Denver -2 _ 1 .2 -3
Dallas 2.6 2.4 2.5 2.0 .6 3.8 4.9

Okla.City 1.8 3.8 1.9 3.0 1.7 1.4 1.1 .8 .7 b .5 .5 .4

Tulsa 2.7 3.6 2.5 2.5 2.7 2.7 2.6 .6 ’

Wichita,K. 1.3 i.4 1.3

Amarillo .3 iy

Wich.Falls 1.3 1.3 1.3 1.4 1.4

Ft. Smith 4.2 4.3 4.2 4.2 3.0

Joplin, Mo. 2.9 3.5 3.8

Muskogee 3.8 3.7 4.0

Enid 1.3 1.4 1.1

Lawton 1.4 1.5 1.2

% Distance is the highway mileage from
. twelve urban regions in Oklahoma).

each township to the nearest dominant urban center (See-Figuré'4 for the

W
(%))



Table 4. Continued:

N

Average ' ' Highway Mileage

6’24 25 49 50 714 75 99 100~ 24 125 49 150=74 175-99 200-24 225-49 250- 74 275=99 300-24 325-49

Humber of Cows Being Milked<$4:)

Total All . o - _
Townships_ 2.0 2.8 2.1 2.2: 2.0 1.7 1.4 1.2 1.1 1.1 .6 .5 .2 .2 .2
Denver .2 N - 1 .2 .3
Dallas 1.7 177 2.0 1.6 1.5 1.7 1.9
Okla.City 1.9 3.3 2.2 2.3 2.0 1.8 1.5 1.1 1.0 .5 .6 5 .3
Tulsa 2.4 3.4 2.3 2.3 2.1 1.9 2.0 : :
Wichita,K. 1.9 1.8 2.0 o
Amarillo - .3 3 3
Wich.Falls 1.1. 2.0 1.2 .7 1.0
Ft. Smith 2.4 2.4 2,5 1.8 1.9
Joplin Mo. 3.4 4.8 3.2
Muskogee 2.8 3.1 2.8
“Enid 2.0 2.3 1.8
1.7 2.1 ‘1.1

Lawton

9¢
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%;19 for area 10, =,39 for ares 14, and -,73 for area 16 (Table 5).
Horoover, farm population density (X3) rises with increcsing distande in
ﬂlve of the sixteen areas; the number of cows milked per 100 teres of
lénd in forms (Xll) increases with distonce in three arens; and the
nUmo ar of vroductive man work units (Xla) advances dilrectly with
distance in four type of farming areas (Table 5).

The slze of the coefficients of correlation hetwesn nccesgibility
and each of the fourteen ferm and population items fluctuotes considerably
ffom one type of forwing orec to onother, Furthermore, on'each varinble
the gigns of the coefficients are positive for certain types of farm-
Ing oreas and negative for other areas. Even theugh the relationships

L4 2,

between proximity and each of the fourbteen voriables in most types of

forming areas coincide with the statevide configurations, those for

areas 4, 10, 14, and 16, in particulsr, and arecs 8 and 9, to &

lesser extent, diverge substantizlly. In some cnses these discrepancles
probably srige from faulty type of farwing aren delincation; in other

cases they probably are the result of erratic fluctustions of the
yoric blOb.l
Table 6 shows the precise ngsociation bebtween proximity and average

farm size, by tyce of forming aren, in the entire State. The Oklahome

lone notable misclassification occurs in type of farming area 4, which
is predomlnantly one of range livestock with some general ferming. Six
of the townships locnted in this aresz show congidersble variotion in the
per cent of croplond haorvested. Three townships locnted in the north-
eagteorn part of Kay County have relrtively large acreages of crop pro=
duction: in Beaver township sevenbeen per cent of all crepland was
harvested in 1944, in Kow township 25 per cent, snd in Walhom townshiyp
L% per cent, On the other hand, three contiguous townships in Osage
Cointy have rather small acreages in croplond: iIn Bighill township only
8 per cent of its lond was in harvested crops, in Feirfex only 9 per cent,
ond in Foraker only 7 per ceni., These contrasting proporticns indicate
clearly that the first three townships belong in type of farming aorea 3,
which 1s cash grain and general forming rather thau in Area 4, vhich is
ra ng livestoek and general farming,




Table 5. Coefficients of Correlation Between Distance and Each of the Fourteen Variables, by Type of
' Farming Area, Oklahoma.®

Type of ‘Number

_ Variable Number %% _ -
Farming of X, X3 X, X X, X, Xg X, %o ¥11 %12 % XX
e Tores. ; | X _ , 13 14 15
Total,All ,
Townships 967 .51 =.09 -.33 .19 .06 =-.05 -.37 .24 =16 =.51 =-.42 -.19 -.38 .08
1 39 .67 -.30 -.43 .12 .01 .07 =71 -.30 -.68 ~-.75 -.78 57 -.72 .48
2 68 .34 -.06 =-.21 .37 .07 .01  -.59 .37 -.05 =-.66 ~.67 -.38 =-.58 .07
3 172 .24 ,24 =~.06 .29 -.21 .25 -.26 .30 .03  -.37 -.39 -.43 -.40 ~.02
4 13 -.11 .70 .67 .09 .28 =41 .37 .90 .10 .38 43 - 74 .45 .10
5 44 .06 .33 -.29 -.04 .32 -.27 -.22 -.27 -,22 -.,23 -,18 ~-.49 -.16 .09
6 46 .62 =-.66 =-.81L =-.42 -.20 .31 -.73 -.02 -,18 =-.56 -.61 ~-.31 ~.67 .05
7 104 .51 .21 -.47 .22 L0l  -.06 =-.59 .21 .27 -.38  =.29 -.14 =.27 -.04
8 60 -.22 -.02 -.23 -.22 .11 .12 -.16  -.11 .19  -.25 -.15 14 -.46  -.18
9 75 -.25 -.62 -.47 -.64 -.13 .19 .26 -.71 .09 -.20 =-.20 .08  -.47 .50
10 32 -.19 -.39 -.15 -.41 .09 .13 .29 -.64 .20 .02 01 .31 .02 .30
11 41 .25 .03 =-.11 .02 -.07 .04 -.26 -.12 .19 -.34 =.47 .21 -.06 -.31
12 141 .37 .00 -.18 .18 -.08 =.22 -.46 .27 22 -,48 ~.56 -.07 ~.23 .13
13 23 .39 =.54 -.67 -.64 ~-.09 .37 -.29  -.70 .20 .61 -.53° .38 -.27 -.67
14 56 -.39 -.26 .02 -.43 -.14 .17 49 -.44 61 .01 .55  -.26 .26 .24
15 29 .13 .09 -.33 .02 -.06 .05  -.02 -.20 .05  -.27 -.38 .45 -.09 -.13
24 -,73 .10 .08 -.60 ~-.24 .83 -.76 .02 -.23 .16 .39 18 .35

16 .32

#* Distance is the highway mileagé from each township to either
delineation of the two Oklahoma metropolitan city regions in

#% Numbers correspond with the variables listed in Table 2.

Oklahoma City
1945). -

or Tulsa>(5ee?

Figure 3 for the

8¢



Table 6.

Average Size of Farms by Type of Farming Area and Distance from either Oklahoma City and Tulsa.®

_ Type. : _ __ nghway Milegge - R e
of .
Farming R .
Area  Average 0-24 25-49 50-74 75-99 100-24 125-49 150-74 175-99 200-24 225-49 250-74 275-99 300-24 325-49 350-74
Total All : ' & ‘
Townships 311 159 215 208 248 276 302 516 441 614 492 1,175 1,027 1,325 2,126 3,254
1 1,214 674 582 767 1,175 1,027 1,325 2,126 3,254
2 742 381 507 876 688 1,528
3 288 190 303 269 295 290 321 515
4 598 329 552 786 911 349 204
5 197 167 196 189 227 130
6 455 338 313 390 545 723
7 188 93 198 197 361
8 174 367 187 143 153 210 174
9 130 116 153 138 125 129 - 106 110
10 105 118 98 97 110
11 292 207 264 306 370
12 249 228 204 235 310 310
13 164 140 164 174
14 161 ' 156 208 157 138 173 89 81
15 319 296 338 318 '
16 147 224 171 154 145 115 80

% Distance is the highway mileage from each township .to either Oklahoma City or Tulsa (See Figure 3 for the
delineation.of the two Oklahoma metropolitamn city regions in 1945).

6¢
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1

City reglon includes
1

part of those townships in type of farming areos 4,

40

7y 8, ond 14, and all of those in aress 1, 2, 3, 6, 11, 12, 13, 15, nnd 16;

! . .
th@ Tulsa region inecl

$ those in areas 5,

Of the nine type

Oklahoma City reglon,

increasing distance,

the Tulga orbit, farm ai
a@d 10 (Table 5). And

influence of Oklahoms City overlops that of Tulsa (areas 5, 9, and 10),

udes port of those in arens 4, 7, 8, and 14 as well

10.

O

¢, and
of farming areas which are entirsely within the

only in ares 16 dees farm size decline =ith

Of the three tyvpe of

riding areas completely in

na

e declines with distance in two of thome=-cres

[N

n four of the type of forming aress vhere the

form size declines with distonce in three, but ineresses directly with

»

distance in the fourth., Apparently, therefore, the nverage size of

Oklahoma farms will vary somewhat regardless of elther type of forming

aren or metropolitan

*

ercizges o preponderant influence

city size. Sinece nelther of the two factors exe-

in: the outlying countryside, the subsequent Tindings omit their con-

sideration; ench vari

able is analyzed solely in terms of distance.

Digtance and Tach Variable

Raelationship Between

-

1.
' When one conside

ers oll Q67 townships in terms of thelr vroximity

to one of the two dominant Oklahom: cities, either Oklahomsa City or

Tulsz, ten of the fourteen variobles ecorrelate with distonce. The

cﬁrrel tlon coefficients of only four variobles, XB’ gy Xy and Xypy

are very small each being #,06 or less. Of the ten variables having

coofficients of +,20
Farm Size. The
the size of farms is

become larger rather

or higher, farm size (Xg) s the highest.
coefficient of correlation oetween distance and
.55 for the entire State (Table 7). Form units

uniformly as one goes from the ftwo mnjor cities

on farm and population characheristics

o]

9



Table 7.

Coefficients of Correlation Between Distance and Each of the Fourteen Variables, with Averages
of Each by Distance Intervals, Oklahoma % ‘ B
Highway Number - : Variable Number %% .
Mileage = of Xy X3 X, X5 X¢ %; X3 X9 X5 Xy X, X5 Xy, X
) .. Townships ' , g L - L N
All Coefficients of Correlation E T
Townships 967 - .55 -.02 .28 .28 .05 -.06 -.31 .23 -,05 =~.54 -.41 -.20 -.38 .20
All : Averages . ‘ o
Townships 967 311 41 3,346 2,479 102 33 2.0 57 7.0 2.0 41 87 72 -37
0-24 48 159 39 87,120 2,103 101 32 3.7 51 6.8 3.4 65 93 99 =30
25-49 138 215 40 3,385 1,980 103 34 2.1 50 6.5 2.2 46 98 82 =41
50-74 191 208 41 3,368 1,985 103 33 2.2 52 6.8 2.3 47 98 84 =39
75-99 164 248 44 3,697 2,623 103 33 2.0 56 7.2 2.2 43 84 75 -38
100-24 153 276 41 3,382 2,642 101 32 1.8 58 7.3 1.9 38 83 65 =37
125-49 114 302 41 2,961 2,487 101 33 1.8 59 7.5 1.6 36 85 66 =37
150-74 77 516 36 2,184 2,675 101 33 1.4 64 6.8 1.3 29 83 60 =37
175-99 30 441 36 1,804 2,211 101 33 1.4 60 7.1 1.2 30 71 51 =35
200-24 13 614 30 1,590 2,533 102 34 2.5 49 9.8 1.2 50 95 74 -29
225-49 10 492 37 2,129 2,896 104 33 2.4 58 8.0 1.2 40 86 64 -32
250-74 10 1,175 46 2,374 7,480 110 731 497 4.7 4 10 19 18 -23
275-99 10 1,027 59 2,366 6,870 111 30 .4 98 3.0 .3 7 20 19 -9
300-24 4 1,325 57. 1,729 5,867 107 33 .3 96 2.2 2 5 20 16 -4
325-49 3 2,136 23 867 5,611 106 31 2 90 2.7 .2 5 22 10 -1
350-74 2 3,254 10 498 4,216 1Q2 30 .2 78 3.4 2 4 26 7 -19

. % Digtance is the'highway:miléage from each township to either Oklahoma,K City or Tulsa (See Figure 3 -

for the delineation of the two Oklahoma metropolitan city regioms in 1945).

%% Numbers correspond with the variables listed in Table 2.

1%
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ta the hinterlsznds, rising from about 160 acres within a twenty-five

i
mile radius to about 300 acres at o distance of 125«150 miles, to about

1,000 acres at 250-30

<O

niles away, and from 2,000 to 3,000 acres at
325 miles or more from the two nmetropoliton centers (Table 7). The

stxiking Jump in farm size at o distance of 250 miles and over, op-

PWTGDLT ¥, 18 to the gecgrophicsl locaticon of these tounships.

All of them are in the Ponbondle of the State where lorge forme and
e qchcs are cormon (Figure 1).

Nebwithgtanding the relatively hipgh degree of nesociation betuce

oy

farm size and disbonce in the State as o whole, the Oklahoma City and

Tulsa areas exhibit divergent potterns. Whereos the coeflicient of

correlation is ,59 for the Oklahomz City aren, it is a =,14 for the

Tulsn aren (Tableg & snd 9, respectively).

The negative correlztion in the Tulsa region wdoubbedly is the

rogult of broken topograophy ond diversified forming, for the size of
farms drops shorply beyvénd 100 miles from that eity (Table 9), In

. n

controgt, farm size in the western port of the Stete incresses directly
with distonce from Oklohoms City since there is more uniformity

sraphy and in type of ferming then in the Tulsa area of ecstern
Okiahomm (Table 8),

Dengity of the Ferm Porvlcotion. From the meager stetistlics on

fﬁfm peonle published in the 1945 Census of Agriculture, this study

ﬂr%?y%as four demogrophic factors: density, sex ratlc, per ceant of
:

the total population under fourteen yecrs of age, and the relative
'1

rovu] tion changes durding the 1940-50 intercensal decrde. The first

of the four items wlll be presented neoxt. Slnce the gnatlnl distrid

of the farm populstion is partly a function of the average size of farms,

"n Ayeis of the density of farm residents immedictely followms that



Table 8, Goeff1c1ents of Correlation Between Distance and Each of the Fourteen Variables with Averages of
each by Distance Imtervals, Oklahoma City-region.®
Highwaj : " Number Variable Number ##% ‘
Mileage of o X, x3 R X5 X6 X7 x8 X9 Xlo X1 %9 x13 X4 ¥45
Townships ; - ,
Total - : Coefficient of Correlation
Area . 136 .59 ~-.06. -, 36 .25 . .03 .01l - -.36 .20 -.08 -.63 -.46 -.17 -.38 -32
Total : . ) e . - Averages
Area - _ 736 351 43  $3,566 $2.918 103 32 1.6 64 6.8 1.8 36 77 65 -37
0-24 29 137 42 $8,206 $2,450 102 31 3.8 60 "6.7 3.3 63 83 92 =32
25-49 90 221 41 3,771 2,402 104 33 1.9 56- 6.3 2.2 42 86 74 -40
50-74 126 214 45 3,717 2,369 103 32 1.9 58 6.6 2.3 42 89 77 -39
75-99 122 263 48 4,161 3,107 102 32 1.6 65 7.3 2.0 37 75 68 -39
100-24 122 306 44 3,750 3,133 101" 31 1.4 68 7.3 1.7 33 70 57 -40
125-49 96 341 44 3,142 2,88 101 32 1.3 68 7.2 1.5 30 76 59 -38
150-74 71 551 37 2,259 2,874 103 32 1.2 68 6.6 1.2 26 78 57 -37
175-99 28 463 37, 1,853 2,348 101 33 1.3 64 6.9 1.2 29 68 50 -36
200-24 13 614. 30 1,590 2,533 102 34 2.5 49 9.8 1.2 50 9 74 -29
225-49 10 492 37 2,129 2,896 104 33 2.4 58 8.0 1.2 40 86 64 -32
250-74 10 1,175 46 2,374 7,480 110 31 4 10 4.7 .4 10 19 18 ~23
275-99 10 1,027 59 2,366 6,870 111 30 .4 98 3.0 .3 7 20 19 -9
300-24 4 1,325 57 1,729 5,867 107 33 .3 96 2.2 .2 5 20 16 -4
- 325~49 3 2,136 23 867 5,611 106 31 2 9% 2.7 .2 5 22 10 -1
350-74 2 3,254 10 498 4,216 102 30 .2 78 3.4 .2 4 26 7 -19

" % Distance refers to the highway mileage of each township in the Oklahoma City region to Oklahoma City

(See Figure 3 for the delineation of the two Oklahoma metropolitan city regions in 1945).

%% Numbers correspond with the variables listed in Table 2.

£y



of ferm size. The lagt three 1tems will be discussed at the end of
tl;nis hanter.

The number of form people per 100 acres of lond in farms (XS)
vérles inversely with distance from the two mnjor Oklabomo tities, the

coefTicient of correlation being -.31 (Teble 7). With but fow excep=

tiens farm population denslty shrinks with lncrecsing Jdistaonce, drop-
ping from thirtyeseven porscns per 1,000 acres of formland within
tuenty-five mllies of the two cities %o only two personsg per 1,000
acres of Farmland ot o distance of 325 miles or mors. The sudden drop
in the density of the farm populstion beyond 250 miles is attributable

B0 the Toet theat these townships are in the Ponhandle of Oklahoma, an

area of largee-seale Taring and rancheo. Thiz is conasisgtent with o

long stﬁnding vrineiple of "negative corrslation between the density

of populatifn and rurality and o positive relationship between density

:y-’ H 2

.

and urbanit

Although the Oklchoma City area conforms to Statewide configuration

the Tulsa ares displays opposite tendencies (Tables € ond 9). In the
latter aren the number of faorm people por lond aren increcse with dise
tance from ths city, ’

: 'Y

The proportionzl rise in the sparsity of the form

ke

v o funcbion of incressing

s e s . 3.
remotoness is large

Zrs s s .
“Pitirim Sorckin and Corle C. Zimmermem, Principlios of Burai-Urbo

7 size of form wnits.” When

Sociclogy., (New York, 1929), pp. 20-23.

; 3'I‘he coefficient of correlation betuween X, ond Xg (farm sgize and
dengity of farm populetion) is -.51. The two V“r*QbWu atie high ly o=
lated, irrespective of distance, for when one eliminates the influence
off distonce the partinl corrclation coefficlent remains falrly high
(f ,8e1= oo i3) e Moroover, farm size exploins twenby-six percent of

he voriation in farm populaztion dens 1ty, vhgress dlstance contributes
less thon one per cent of tho explanction (R“S.l’ 5 = .26).

L4



one eliminates the effect of farm gize, the coeflficient of correlntion

E
between distance and number of people per 100 acres of land in farme

drops from =,31 slmost to zoro (3, ... = =.04).
: 1,8%2

Velue of lond and buildings., Investnents in farm real estote per

100 acres of lsnd in farms <X4) vory inversely with distsnce for the

[y
P
o]
o
0
£3
[42]
3
=t
=
[
p
[
3
2
=
&)
—t
—
5]

- ag in both the Oklzhom:s City and Tulsa areas,

the coefficients of corrvelstion being -.30, -.36, and ~-.38, re-

.

33 tively (Tables 7, ¢, ond 9), Moreover, the association betwoen

,

AB.’

with the correlation coefficlent rising from v , = .30 tory ,.ogq =
tiad l’z{ 3

e

= one frecs it from the effects o

“'-;37a

Obviously, the value of land =nd buildings per 100 acres (x4)
depends somewhat on XB’ the mumber of =zcres of cropland harvested
per 100 2ores of farmland (r,J 4T .62), for cultivated land has o
h{gh@r value thon grozing land, In fact, the number of acreé off erop=

land harvested exploins thirty-elght por cent of the varistion ia the

value of land =2nd tuildings no- acre, wheroas

nine per cent of its vorictien (R 4.1 = J47).
. ¥

In contrsst to the inverse relaotionship betwsen investments in
fa%m lend and buildings per ccre with distsnce, nssets per capiia
correlste directly with digtencs in the entire Stote and in the Oklo-
haww City regioh, However, in the Tulse reglon the volue of land and
buéldi gs (X ) veries inversely with diatance (Tabla 7).

The value of land ond uildings per capita is propertional to
thé‘number of acres in small grsins per 100 acres of crorland hare
vegted (XQ) and the number of acres of croplond harvested per 100

acres of farmland (kq), the zero=order correletion ceoefficients

heing 75 ond.56, respectively. Consequently, Xg and XB’
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L
re gpectlvolj, exploin fifty-cix and thirty-one per cent of the
| ‘
varlatian in the value of Oklaohowma farm lond and buildinga per cnpita

>
(P 51,9 «57 and Rg‘ﬁ.1 3= +40)s Thus, the correlations indicate
, | :

tha t small grains reguire lorge acreages ver farm and ner farm worker,

2
r—J B

for the per copita value of farm property ircreoses with distance,
especially in the sporsely settled townships in the Worthwestern part

of he Oklohoma City oren.

Spatiel Distribution of Livestock., Dalrying is an intensive
farm enterprise which tends to concentrate nesr lorge conpumpiicon

centers for irmedinte access to fluid milk morkets to reduce marketing

costs, Hence, it probsbly is one of the most valid indices of wurban

dominance over lond ubilizstlon patterns. Conversely, renge livestock

is o rather extensive operation and is unable to compete with dairies
and nortlcultur 21 specialities for the occupancy of expensive lond in

" close tro nmtv to metropolitan cities. Thercofore, cattle numboers

(other than for dairy purposes ) incrense with distoncse

o -
from lar o

-

punicipalities, for this industry canno® outblid other uses on the high

'C

~

rental value of land.

(1) Number of Milk Cows. The rumber of cows milked in 1G4/ per

100 acres of land in farms (Xll) inversely correlstes with digtance, the

simple coefficients being -.54 for the State, =.03 for the Oklohoma

Cit y region, ond =.12 for +the Tulss region (Tabtles 7, &, and ©). Accord=
1 v, the numbsr of milk cows decreases cguite congisgtently with remcte-

ing

ness, droanlng from thirty-four per 1,000 acres within o radius of

twentynfive niles of the two Oklohoma metropoliten centers to only two

|
per 1,000 acres at a distance of 300 miles and over,

The spatial location of the dalry industyry is depondent o a

nunmber of factors, two of which are distence and concentration of the



farm population, The degree of association between cows end form
péople is foirly high (r 6&7), becouse, firgh, dairying has

hlph labor regulrements; and gecond, nbout one-fourth of Cklahomals
ddiry products were consumed ot home in 1944.4
Distance, slone, explains twenty-nine per cent of the variatien

-

in number of cows miiked per 100 acres of fsrmland (r1 11 = “.543
™, A‘g 29), Part of this is due to pépulstion density, for nhen
ong removes the influence of 1t the corvelation coefficisnt between
distance and milk cows drope only slightly-~from r1s 1l = =5, %o
T1.11+8 = 47. Together, distonce and farm population %saﬁity

1 0%
explain fifty=-seven por cent of the variotion in number of cous

2

11-8, 1 = +57).

milked per 100 ascres of land in forms (R

(2) Number of other gatile. In the Tulsa region of easte

2
=

Oklohoma, the number of c¢attle and calves, execlusive of milk cowus,

- R

increnses in direct proportion

o
]

distance (rl, 10 = .25), Moreover,
the number of head elimbg rather unifor iy from seven per 100 ceores
of fornland within twenty-five miles of Tulse to over nine between
125 and 200 miles away from that city (Table 9).

For the entire State, snd the Oklnhome 8ity area in particular, the
numbor of ccttle and calves, other than wilk cows, increases proportione

ally with distnnce oubt Lo opproximately 200 to 250 miles. Beyond this

interval, nondelry animals are less than half ar nvwerous as when closer

1}

ing. Although this abruh drep in cattle numbers is contrary to ths

relationships specified in the analyticol models, one can readily

Ahe estinated gross velue of Oklbhoma dairy rroduchs--milk, cream,
and butter~-in 1944 was $68,815,000, Of this amount, nearly twenty-sixz
per cent, or %17,662,000, went into home use.

-3



Table 9. Coefficients of Correlation Between Distance and Each of the Fourteen Variables with Averages
of Each by Dlstance Intervals, Tulsa Region *

. Righway 'ﬁuﬁber"l' o SR Variable'Number**

. Mileage of B XX X5 Xe X, Xg X9 Ko Xy X X3 Xy Xy
Townships ,

Total . ' ' T ' - " R
Area 3L .14 .32 =.38. i 07 11 =07 .16
Total ‘ - ' . "~ Averages ' 7 ' '
Area 231 185 33 32,643 §1,082 101 35 3.1 32 7.3 2.5 59 120 98 -35
0-24 19 - 19 35 §$5,464 §1,573 100 33 3.6 37 7.0 3.4 68 109 108 -27

25-49 48 206 36 2,662 1,189 100 37 2.5 39 6.9 2.3 52 119 97 -42

50-74 65 197 35 2,691 1,241 101 34 2.7 40 7.1 2.4 57 114 98 -39

© 75-99 4 206 32 2,351 1,220 103 35 3.2 30 7.0 2.5 58 112 95 -33
100-24 31 150 27 1,905 645 100 38 3.6 20 7.4 2.5 6L 137 97 -25
125-49 18 105 26 2,020 472 100 37 4.4 13 9.0 2.3 66 131 100 -28
150-74 6 105 23 1,293 323 100 37 4.1 12 9.2 2.3 65 146 98 -39
175-99 2 132 15 1,115 290 98 38 3.8 3 9.6 1.3 48 114 64 -32

% Distance refers to the highway mileage of each townsth in the Tulsa region to Iulsa (See Figure 3
for the .delineation of the two Oklahoma metropolitan city regioms in 1945).

Fk Numbggs correspond with the variables listed in Table 2.

8%



49

account Tor its ocecurrence. The averages for the tounships in the

2@0 to 249 mile ronge are hosed upon cottle in both southeastern and

northwostern Oklahoma townships., However, 2ll townships 250 mileg or

&
|

0.

forther out are in tne Panhandle, where the large forms and renches
of this somevhat arid orea have fower animols per acre than the small

farms of southeastorn Oklohoma.

attle numbers respond to cyclical trends and vory from yesr to
year, Other foctors which influence the nondulry population and their

géogr phic distribution at eny particular dote include the availability
and supply of groin ond pasture, livestock, copital, and the comparative
prices of catile ond other form commodities.

Crop Acréage. According to the formulntions of the analytical
models, economic rent decrecses with distance from metropolitan centers.
This presupposes a relative decline in cultivoted crops, especially
horticultural specialities, truck creps, and row crops having high
lakor requirements. Furthermore, it implies an incresse in extensive
crop acreage, pas tare or grazing londs, along with enlarging farm wnite,

The mumber of aocres of croplend harvested per 100 acres of land
in farms decreases proporticonntely with remcteness from mebropelitan
cities. The Tulsa area, cspecially, conforms to the hypethesis of
meﬁropalitan dominance, heving o correleotion of -.32 (Table 7). Further-
mofe, harvested crop acreage diminishes rather ropidly with rising milenge

(T@:Le 9).

Whereas the relationship between distance and resped crop acres

is negetive in the Oklohoma City arex ond in the State as a vhole, the
coefficients are vory small (Table 7). Harvested acrenge flucuntes
irregulorly with distance, generally contaracting to abaut 200 to 250

miles, expanding in the 250 to 325 mile ronge, contracting again past
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tﬁmt distance. Probably, the regional location of certain groups of town-

ships partielly explaing the vorietion, for all townships in distance ine
j

térvals 11-15, those 250 miles and over, are in the Panhandle of north-

iastern Oklzhoma, where small graing are grown widely,

Since small grain produetion is much more highly eoncentroted in
tﬁe northern and western parts than in the rest of the State, the Oklahomo
City and Tulsa arecs display contrasting ecologlenl planting potterns.
Adcordingly, the coefficients of correlation between proximity and small
gﬁain;acreage erxe .23 for the State, .20 for the Oklshoma Citﬁ aren, but
a %.48 for the Tulea area (Table 7). Only o negligible mumber of acres
ofismall groins are planted in the outer-most reaches of the Tulsa region
(Téble 9). By comperison, over six times as mony acres of small grains
aré grown within 125 to 200 miles of Oklahomo City (Table 8).

Many factors other than distance affect tﬁe relative dispersion ond
1oéation of small grain preduction in Oklahoma: crop allotments, soil,
waﬁther, disenses, and insects perhaps are the principal ones identifiable
by inspection, The value of land and buildings per capita varies dire
ec%ly with small grain aereage, accounting for fifty-six of the latter's
vs&iatian (1-25’9 = ,56), And farm population density end distance, come
biééd, explain fifty-nine per cent of the variatlion in the number of acres
afismall grains reaped per 100 acres of cropland horvested (Rzg.g’ 1 =
259).

Produgtive Man Work Units. The conceptusl tools of this study

1

posit o consistent diminution in metrorolitan influence as distance to

the rural hinterlsnd incraéases. Correspondingly, this implies a steady
? _

[FN . . . - AT . . .
decline in the intensity of all fapm-ond ronech activitles with growing ln-

cecessibility. Reflecting the input of all lobor in terms of ten~hour

days, the total number of productive mon work units (PMWU's) is a gouge

|
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of?lahor utilization in both crop and livestock production.s

[

. Table 7 revenls that total lobor inputs per 100 acres of farmland

a@e inverse to distence, the coefficlents of correlation being =.38 for

tﬁe State and the Oklshoma City area snd -,07 for the Tylso ares, Form
mahpowér declines fairly regularly in the Oklshoma City areq to aobout

200 miles, rises in the 200 to 250 mile zanc, then drops sharply with
iﬁcr@asing distonce (Table 8)., ELven though tobal manpower requirements

in the Tulsa gurpass those in the Oklahoma City arca for each distanco
1nterv L, the decline in ecstern Oklshoma is guite gradual from 25 miles
out to a distance of 175 miles, then it drops shorply (Table ©). Obviously

fe

the contrasting differences in types of forming in the two metropolitan

regions of the Stute--a rather uniform type in western Oklahoma, but a
diﬁergified type in enstern Oklohoma~wcontribute to the differential de~
clineg in the PMIU's with distonce in the two seporate sreos.

In 194/ livestock production required nearly sixty per cent of
Oklohoma's total feorm lobor, with forty-cne of the sevenby-two Pﬂwﬁ's
pér 100 aecres of land in frrms going into the care of snimals and thirtye-
one PMWU's into crop production. Alse, livestock PNWU's account for
siityh gix per cent of the variation in total PMWU's per 100 acres 5f

! ~
land in forms (x© .66), Furthermore, livestock PMWU's decrease

}..!

2, 1

P 4
proportionately with dist

anee in the entire State, the coefficient of

lized

‘J -

correlation being =.41 (Table 7). Therefore, the overall labor ut
iﬁ the livestock industry drops charply as distonce mounts, falling from
leby~fEVG PHWU's within twenby-five miles of the two major Oklahoma
citie; to ten of less per 100 acres ot 250 miles or more.

t
i
I
|

o

Since the lsbor reguirements of cotile kept for milk production are
grecter per animal unlt then for other cattle,. the decline in tho tobtal

livestock PMWU's with distanee is lorgely dependent upon the spetial

&



ﬂl“hrlbublﬂn of dairy enterprises. In fact, deirying explainsg simty=

three per cent of the variationsg in livestock PMWU's per 100 acres of
|

lond in farms (p® 11, 12 ° .63).

-

Also, the number of farm people is highly asscciated with live-

stoek PIWU's the coofficlent of correlation being r8 12 = .86, To-

gether, fsrm population density and distance account for seventy-six
per cent of the varinstion in total livestock productive man work units
2 .
R = 76
B on, 8= 2700

In the Okleohoma City area livestock PMWU's decrease proportionatsly

with distance from that city (» 19 = -.46), whereas they increaseo
slightly with distance in the Tulsa area (r .07). In addition,

1, 12

1%bor requirements in animsl and mille production in the Tulsa area
e%ceed those of the Oklzshoma City arec in every dictance interval
(Tables 8 and 9).

The number of crop PMEU's per 100 acres of land in farms dOC]an
r&ther consistently with distznee in both the 0klshoma City =2nd Tulsa

3

qreqs, with the decline belng greater in the former than in the latter

area,5 Nevertheless, labor requirements in crop production are somewhot

& £z
higher in the Tulsa than in the Oklahomn City zrea,

Poerheps 2 more precise index of the intensity of cultivation is

the total number of crop PEWU's per 100 acres of cropland horvested

rether than the number of crop PUHU's per 100 =cres of farmlond. For

=

. One obtains the number of crep PMU's per 100 acres of land in farms
bj subtracting the livestock PHMEU's from the total PMiU's per 100 acres of
lond in fsrms. Crop PMWU's per 100 acres of lend in fa rms for Oklahomes
City and Tulsa, respoctfvnly, by distonce interval are as follows: dise
t;nco 1nterv11 1, 29 ond 40; interval 2, 32 and £5; ﬁnterv 1 3, 35 and
Ll; interval /4, 31 and 37; interval 5, k4 and 363 intervol 6, 2 an 1
intervel 73 31 and 33; intervel 8, 21 ond 16; interval G, AA, interve
lO 243 interval 11, 8 interval 1? 12; interval 13, 11 1nLerval 14,

53 intervel 15, 3. (Woto: Intorvals 9 through 15 are only in the Oklahoma
City ares.)
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the State as o whole and the Oklahomo Oity aren cron PHUWU's i rersely

relate to increasing milesge, the coefficients of correlation belng

i
~.20 and -,17, respectively (Teoblc 7). However, crop PHEU's increase
directly with dictance in the Tulsa a (r1 13 = = ,11), for the crops

plgnted there are more intensive than those grown in the Oklshoma City
aren, hence requiring larger lubor imputs.

Since small groins enteil the least labor of all crops, smell grain
aerenge is highly inverse to crop PMiIU's, the cosfficient of correlation
being -.86, On the obther hand, labor roquﬂlemcnt in livestock ond crop

1.

prd&uetion are rether clogely interrelated, with the correlation between
the;two varisbles being .5C.

Sex Ratic. A conspleoucus characteristic of rursl commmnities and
frentier arcas, particularly, is tho dispropertionate number of male in-
h&bétanﬁs. Single females leave thelir parentnl homes st earlier ages
and in larger nuombers than form males, thereby enlarging the farm sex ratio
(nu&oo; of males per 100 females). Theoretically, the masculinity of the
farm propulation progressively rises as dilstance from metropolitan centers
increases, for city attraction diminishes proportionstely with declining
proximity and form emigrants tend to make only short moves.

| In 1945 there were 102 males for eovery 100 females on Oklzhoms farms,
which is bub o small preponderande (Table 7). Even though there is o
Ussi tive association between sex ratio and increasing rurality, the
coefficients of correlation are very small, beilng only .05, .03, ond
Ol, respectively, for the State, the Oklchoma City aren, and the Tulsa
arcg (Tables 7, €, and 9). In the ontire State the sex ratic has its

s

highest intereorrslztion with average size of farms, for the

D
2]
o
b
=3
L3
ct
fde
o]

advanees with oxpending size of fzrm wnits (r96 = ,21).
! £



Proportion of the Population Under Fourtesn Yeurs o

Azoe. Although

t@g vercentape of the total form population under fourteen is not the
m%st aceurate measure of birth rates, it epproprictely protrays fertility
diff@rentials. Also, it is o gomewhot crude index of foamily size.

Throughout the nstion birth rotes are substontislly higher in rural
tﬁan in urben arens, with the highest rotes cecurring in the remote,
igolated regions. According to the guiding concepts of this study, one
expects to find pronounced gradients of city influence, with fertility
increosing directly with distonce from urban centers.

On Jamnary 1, 1945, one-third of Oklohoma's total faorm population
was youth less than fourteen years old. The spatial distribution in
théir propertionate numbers in the outlying countrysids, however, does
not vary wniformly with proximity to metropoliten centers. The correlote
fon rotio is -.06 for the State, -.01 for the Oklahomn City ares, and
.18 for the Tulsa aren, vwhere the relative nunber of youths did expond
directly with remoteness from the city of Tulsa (Tables 7, 2, and 9).

| The smallest provortionote number of form youths reside in the
wostern Oklohomn countiee 275 miles or more from Oklohomo City (Toble 8).
In controst, the largest concentration of form youths is in esstern
Okiahoma, 100 miles or farther from Tulsa (Toble 9). These marked
differences indicote that the relative importonce of income, education,
and related foctors upon fertility outweigh thot of necrness, TFor
example, there ore negative correlations of -.54 between the percentage
of farm vouth ond the volue of lond and buildings per caplta (Xﬁ) and
betﬁeen farm children and small grain cereoge (XQ).

Chonges in Form Population During 1940-50, A widespread deecline

has ocourred in the Oklahems form populotion; the lozs during the 1940-50
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Pe iod roached almost forty per cent, with about twenty townships
Gﬂt of the total of 967 recording inercasc Pregumably, the influence

OL the metropoliten centers upon the redistribution of the populotion in
the outlying cgricultural arens dwindles with digtance. This suggests
thot the shrinkage in the form population lessens with advoncing distance
ffom the city.

Generally, the disaoppearance in the form population during 1940-50
bécomes progrosgively smnller ag one goes from the mebropoliton centers
tévthe extremitics of the State. MNoreover, the relative dedline legssens
somevhat more rapidly with adveneing distonce in the Qklehemo City then
in the Tulsa aree (Figure 5).

Tables 7, &, ond 9 show thot the nroportionate decrease in the farm
pépulation is sméller within twenty«five miles of the two major Oklahoma
ciﬁies than in the 25 te 100 mile range. This pronounced difference

inplios that forms in the ilwmedizte environs of the large citios hove

(¢

not consolidaoted as ropidly as farther out, owing to an inecrease in
pert~time foarming, suburban regidences, and commubting to work,
The townships 275 miles or more from Oklahema City registered the

£ (=

smallest percentage populntion losses during the 1940-50 intercensal

a

pericd. However, those Panhandle towmshipe sustoined huge losses
during the 1930-40 dust bowl pericd, but the farm populstion hasg
stabilized somewhnt, since thot time . In fact, sevoral townships

actunlly experienced gaiug in tholr form populations during 1940-50,
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CHAPTER 1V

Conclusion
| Thie thesis postulnted that the size of the urban conter, the disge
tance from it, and the voriotion in soil quolity and physieal resources

were significant factors in producing differentials in opgricultural land
uses and in form population composition., Correlotion ond arithmetic
meang were the stotictical methods used in the final analysis. Statew
ments in the findings as well ag the conelusions seb forth are results
of the correlation ond menn analysis., It tested the following three
h&potheses: Firgt, thot ten selective form ond four farm po
characteristics vory uniformly with disbance to the two Olilchomn nebroe-

politen centers; gecond, that these fourieen selective features of forms

and farm pepulstions very uniformly with digtonce within each major type

)
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hird, that these fourteen traits very wniformly

with distonce within cach city-size closs.

Employing 1944 end 1945 agricultural and population data of the
Oklohoma civil townships, the thesis prosents the pertinent findings
rélative to eoch hypothesis in the preceding chopter,

The major findings ond conclusions of the study are as follows:
first, apparently the populction size of the noorest dominont city has
1ittlo relationship to the spatial distribution and characteristics of
fﬂfns and farm people in the outlying townships. The fourteen rurale
fafm population and agriculturszl choracteristics do not very consistently

vlth digtonce from ench of the twelve nojor urbon centers, for on each

57



variable the coefficients of correlation are positive for the townships

irrcunﬂing some cities and negntive for those surrounding others. Fure
téérmore, the fourteen characteristics do not vary consishbently ﬁy clty size
vithin each of the fifteen milenge intervals, indicoting thot city (populote
ion of the dominont urban center) probably is sn insig snigicont factor in
pﬁ@dusing differentinls in population composition and in form utilizotion
patierns in the outlying arecs.

Second, although tho type of farming crea clossification indicates o
songwhat homogeneous grouping of townships by physicnl rssources and soil
ufoéw, farm land use patterns mnd thé composition of the farm population
do not vory consistently by distonce within esch aron. In faet, the sizeo

of the coefficients of corrvelation of certoin items with distonce vary

e -

considerable anong the sixteon types of farmihg nreus; also, the coof-

ficients for cortein type of faruwing sreas are negetive and sone positive

on each and every charscieristic. Type of forming aveos 4, 10, 14 and
16 end 8 and 9, to o degree, devicte from the stotewide eonfigurations,

indienting probable errors in fowwing ores delinention, rondeom fluctuations
in. the voriables, or both.

Third, since form and population characteristics do not vory mmnie

formly with distonce from major urbnn centers elther within type of

farming areas or by city size classes, the characterlstics do not vary
o o J o

unlfovmlj with disbonce when disregarding these two faoctors. Hence, the
gpatisl distribution of certaein choracteristics conforns to the specifie

L) ®

eotions of the analytical models; the ecologicel distribution of other
foatures controadicts the models; vherens the distribution of cthers is
acpparently entirely rondom, providing no cenclusive test of the hypotheses.

For the Stote zs o whele, farming ond ronching become more extensive

i

- g

tance from the two O (1Lahoma mebropelitan centers increases. For

U
o)



exémple, labor inputs decline ;roporti@nilly'with dictence for hoth crop
ﬂnd livestock oporations, hence total form production per 100 rcores of
armland. 4s disbones from the twe mebropolises grows, farms enlorge
in?size, smoll graln acresge expands, milk cows dwindle in mumbsor, ond
éfm population density falls. With incrcosing distonce, the proportion-
ate 1940-50 deeling in the farm popwlotion leseens, the value of Jand
and buildings per coplta ; isez, but the value of lond ond buildings por
100 zeres of lond in farms declines,
Finally, proxivity bo the two Orl-homa metropolitan centers hus a
relabtively miner influence upon the spatial Jocation ond concentratlon

rg
P2

of four voriables: sex ratio, por cent of the farm population mder

fourteen years of age, number of acres of cropland horvestoed por 100
acres of lund in ferms, and nunbevr of catble and enlves, acluzive of

cows helng milked, per 100 ceores of lend in farms.

Inforences
Thig investigation serves 28 bthe basgis FPor furthsr ecological,
economic, and geogrochieanl stadies, For instonce, 1t uncovers vast

dlffmreucnﬁ in agricultursl ond form population characteristics in

eastern os compored to western Oklohomn., Also, it indicates controgte
ing pabterng of dispersion within type of farming areas, within ol ty-

gize groups, and by distance from 2ities. It rewcins for further

gtudies to amplify the precise indopondent and interdepondent effects
of these varicbles upon agricultural land use petterns and pepudation

charncteristics, ond to debermine which are linearly and nonlinenrly

o

distributed,

SBubseguent studles should ceonslder odditional relevent variables

i 4

)

1nc*wﬁ¢nr a more precise type of forming sren clossificotion which has
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APPENDIX A

ESTIMATED AVERAGE LABOR REQUIREMENTS FOR MAJOR CROPS AND LIVESTOCK

b

" CLASSES BY TYPE OF FARMING AREAS OF OKLAHOMA,1957

AREAS "STATE

JRS PER ACRE - L | o ' |

CROPS, HOURS PER A 1.2 3 4 5 611,12 7 8,9,10,14 13,15,16 WIDE

Wheat, harvested 1.8 2.2 3.5 3.5 2.4 3.5 ‘3.5 3.5

Oats - 1.8 2.2 4.0 4.0 2.4 4.0 4.0 4.0

Barley 1.8 2.2 3.8 3.8 2.4 3.8 3.8 3.8

Rye. 2.0 2.2 4.0 4.0 2.6 4.0 3.5 4.0

Flax S 3.6 3.6
" Soybeans 6.7 6.7 6.7 6.7

Grain Sorgham 2.5 3.1 4.8 4.8 3.3 4.8 5. 5.0

Peanuts, Picked and Threshed 20.0 20.0 '18.0 20.0 20.0 20.0

Cotton - 45.0 45.0 30.0 45.0 50.0 50.0

Peanuts, Not Picked and Threshed 2.5 3.0 2.5 3.0 3.5 3.5

Alfalfa ' 4.5 5.0 5.5 5.5 4.5 5.0 5.5 5.5

Other Tame Hay 3.0 3.2 4.0 ‘5.0 3.6 4.0 5.0 5.0

Gorn 8.0 8.0 9.0 9.0 9.0 9.0 9.0 9.0

Irish Potatoes _ 60.0 60,0

Sweet Potatoes ' 80.0 90.0 90.0

Strawberries 200.0 200.0

Orchards, Vines, Nuts 100.0

LIVESTOCK, HOURS PER HEAD '

Horses and Mules 3.0 35.0  44.0 440 37.0 - 50.0  50.0 50.0

Milk Cows 82.0 82.0 95.0  100.0 - 86.0: 100.0 110.0 110.0

Other Cattle 8.0 9.0 6.0 12.0 8.0 13.0 14.0 14.0

Sows and Gilts 68.0 68.0 75.0 130.0 70.0 140.0 130.0° 130.0

Laying Hens~ (100) 120.0 120.0 - ~120.0 120.0 130.0 - ‘130.0 140.0 = 160.0

-0 .0 .0 0 160.0 170.0

130.0  150.

Tarkeys Raised (100)

€9



APPENDIX B

Groupings of Crops and Livestock to be Used for Obtaining
an Index of the Intensity of Oklahoma Agriculture, 1945.

Crops Harvested in 1944 (In Acres)
Total corn grown for all purposes

Small grains
‘a. All sorghums grown except for sirup
b. Oats threshed or combined.
¢. Barley threshed or combined
d. Rye threshed or combined
e. Flax threshed or combined
f. Wheat threshed or combined
g. Soybeans grown alone except for green manure .

Peanuts and cotton
a. Pesmuts picked or threshed
b. Cotton harvested
c. Peanuts, not picked or threshed

. Alfalfa cut for hay

All other hay
a. Clover or timothy ‘eut for hay
b. Lespedeza cut for hay

Irish potatoes, sweet potatoes, and strawberries
a. Irish potatoes harvested for home use or for sale
b. Sweet potatoes and ysms harvested for home use or
for sale e R
c. Strawberries harvested

. Orchards, vineyards, planted nut trees, and blackberries

‘a, Land in fruit Qrchsrds, vineyards, and planted nut
trees

b. Blackberries harvested (tame only)
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APPENDIX B (Continued)

Number of Livestock and Poultry on Hand January 1, 1945,
Raised* or Milked*¥ in 1944

1, All mules, horsee, and colts

a. All mules and mule colts

b. All horses and colts, including ponies
2. Total cattle

a. Cattle and calves, other than milked cows
**b. Cows milked in 1944

3. Sows and gilts for spring farrowing, on January 1,1945.
4, Chickens on hand over four months old, Janﬁary 1, 1945.?

5. Turkeys raised in 1944.

1 United States Census of Agriculture, 1945, Oklahoma
Counties and Minor Civil Difisions, Vols. I, II, and
III.

Only those chickens four months of age and over on
farms'were‘reperted on January l. Broilers under four
months of age were excluded from this January 1 count.
Thé humber of chickens on January 1, therefore, is an
napproxlmatlon of the ‘laying and breeding chickens on
hand. United States Census of. AgriCulture, 1945

[Vol 1, part 25, Oklahoma, p . XIII. :
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AP?ENDIX C. Computations for the Hypothetical Example Illustratlng
] o Von Thunen's Principle.

Dis- L Milk Watérmtlngg_ Wheat ' Cattle Ranching

tance Trans. Econ. Trans. - Econ. Trans. Econ. Trans.: Econ.

(Miles) cost Rent¥% cost: Rent*  cost Rent*® cost Rent#®

2 $0.40 $9.60  $0.74 $9.26  $2.16 §7.84  $4.10  $5.90
4  0.80 9.20  0.98
6

9.02 2.32 7.68 4,20 5.80

1.20 8.80° 1.22 8.78 2,48 7.52 4.30°  5.70

8 1,60 8.40 1,46 8.54 2. 64 7.36 4.40 5.60
10 2,00 8.00 1.70 8.30 2.80 7.20 4.50 5.50
12 2.40 7.60 1.94 8.06 2.96 7.04 4.60  5.40
14 2.80 7.20 2.18 7.82 3.12  6.88 4.70 5.30
16 3.20 6.80 2.42 7.58 3.28 6.72 4,80 5.20
18 3.60 6.40 2.66 7.34 3.44 6.56 4.90 5.10
20 4.00 6.00 2.90 7.10 3.60 6.40 5.00 5.00
22 4,40 5.60 3.14 6.86 3.76 6.24 5.10 4.90
24 4,80 5.20-  3.38 6.62 3.96 6.08 5.20 4,80
26 5.20 4,80 3.62 6.38 4.08 5.92 5.30 4.70
28 5.60  4.40 3.86  6.14 4.24 5.76 5.40  4.60
30 6.00 4.00 4.10 5.90 4,40 5.60 5.50  4.50
32 6.40 3.60 4,34 5.66 4,56 5.44 5.60 = 4.40
34 6.80 3.20 4,58 5.42 4.72 5.28 5.70 4,30
36 7.20 2.80 4.82 5.18 4,88 5.12 5.80°  4.20
38 7.60 2.40 5.06 4.94 5.04 4.96 5.90 4.10
40 8.00 2.00 5.30 4.70 5.20 4.80 6.00.  4.00
42 8.40 1.60 5.54 4,46 5.36 4, 64 6.10 3.90
b4 8.80 1.20 5,78 4,22 5.52 4,48  6.20 3.80
46 9.20 0.80 6.02 3.98 5.68 4. 32 6.30 3.70
48 9. 60 0.40 6.26 3.74 5.84 4.16 6.40 3.60
50 10.00 0.00 6.50 3.50 . 6.00 4.00 6.50 3.50
52 6.74 3.26 6.16 3.84 6.60 3.40
54 6.98 3.02 6:32 3.68 6.70 3.30
56 7.22 2.78 ' 6.48 3.52 6.80 3.20
58 7.46 2.54 6.64 3.36 6.90 3.10
60 7.70 2.30 6.80 3.20 7.00 3.00
62 7.94 . 3.26 6.16 3.04 7.10-  2.90
64 8.18 1.82 7.12 2.88 7.200  2.80
66 8.42 1.58 7.28 2.72 7.30 2.70
68 8.66 1.34 7.446  2.56 7.40  2.60
70! 8.90 1.10 7.60  2.40 7.50  2.50
72 9.14 0.86 7.76 2,24 7.60 2.40
74 9.38 0.62 7.92.  2.08 7.70 2.30
76 9.62 0.38 8.08 1.92 7.80 2.20
78 9.86° 0.1l4 8.24 1.76 7.90 2.10
80 10.10 -0.10 8.40 1.60 8.00 2.00
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; APPENDIX C, : Continued:
N

Dis- | Milk Watermelons ~ _ _ Wheat  Cattle Ranching

tance . Trans. Econ. Trans. Econ. Trans. Econ..  Trams. Econ,
‘(Miles) cost Rent¥* cost  Rent* cost Rent*® cost Rent#®
82 8.56 1l.44 8.10 1.90
84 8.72 1.28 8.20 1.80
86 8.88 1.12 8.30 1.70
88 9.04 0.96 8.40 1.60
90 9.20 0.80 8.50 1.50
92 9;@6 0.64 8.60 1.40
94 9.52 0.48 8.70 1.30
96 968 0,32 8.80 " 1.20
.98 9.84 0.16 8.90 1.10
1007 10.00 0.00 9.00 1.00
102 9.10 0.90
104 9.20 0.80
106 9,30 0.70
108 9.40 0.60
110 9.50 0.50
112 9.60 0.40
114 9.70 0.30
116 9.80 0.20
118 9.90 0.10
120 0.00- 0.00

L

Economic rent at the market center 1is $10. 00 per unit. Economic rent
. for each different distance intervals is derived by subtracting the
transportation cost from the ecoriomic rent at the market center.

Milk - Based upon the assumption that transportation costs increase
: $0.20 per mile per unit, with no base cost., Each unit = 2,000 lbs.

Watermelon ~Based upon-the assumption that transportation costs increase
3 40,12 per mile per unit, with a base cost of $0.60 per unit
for ‘any distance’ of less than 2 miles.‘ Each unit = 1, 000 1bs,

Wheat - Based upon the assumption that trensportation costs increese
$0.08 per mile per unit, with'a base root of . $2.00 per unit for
any distance less than 2 miles. Each unit = 2,000 bushels.

Cattle - Based upon the assumption that transportation costs increase ,
| "80.05 per mile per unit, with a base cost of $4.00 per unit
U for any distance of less than 2 miles. Each unit = 10,000 lbs.
b live weight.



APPENDIX D. Correlation Matrix for the Fifteen Variables.#
~Vardable -~ -~ = _Variable Number ** - . T

Number®* X, X X3 X%, X% X, X - Xz X3 X X Xy X3 Xy X5
X .55 -.02 -.30  .28. .05 -.06 -.31 .23 ° -.05 -.54. -.41 -.20 -.38 -.20
X, . -.10 -.18 .54 .21 -.19 -.51 .44 -.15 -.54 -.56 -.40 -.56 -.13
X3 .62 .56 -.06 =-.37 -.20 . .56 -.03 .06 -.22 -.39 -.01 ~-.17
X, .45 -.06 -.36 .21 .32 .12 .3 .12 -.27 .11 -.07
Xg .13 -.54  -.55 .75 .00 -.38 -.58 -.65 ~-.57 -.20
Xg -.02 -.19 .08 -.06 =17 -.18 '-.11 -.18 -.06
X7 .38 -.54 -.07 .11 (33 .53 .41 .03
X8 -, 66 .15 .67 © .86 .58 .78 -.00
Xg -.04 -.28 .-.63 -.86 -.69 -.21
xlo .09 .31 .07 -10 ~. 00
X1 .79 .20 .62 -.02
b &P : .50 .81 .01
X13 .77 .23
X14 .09
X15

* Distance is the highway mileage from each townshlp to either Oklahoma City or Tulsa (See

.the delineation of the two Oklahoma metropolitan city regions in 1945)

%% Nunibers correspond with the variables listed in Table_Z.

Figure 3 for
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APPENDIX E, Averages for Eleven Specified Variables By Distance Intervals from
Each of the Iwelve ‘Major Urban Centers* '

7”7Number of Acres of Cropland: Harvested Per 100 Acres of Land in Farms X3) ~ﬂﬂf~-rma»er~r

. City T Highway Mileage :

City Average 0 24 25-49 50-74 75 99 100~ 24 125 49 150=74 175 99 208 24 225 49 250 74 275-99 300- 24 325 49
Denver 33 ' 16 32 - 46
Dallas 23 31 27 21 19 24 21 : ‘
Okla.City 43 43 41 42 44 42 46 37 46 38 45 52 73
Tulsa 33 35 35 33 28 26 17 '

Wichita, K. 68 : 70 64
Amarille - 50 ' : 43 57
Wich.Falls 51 55 48 62 4l '
Ft. Smith- 25 27 26 19 17
Joplin 42 34 44
Muskogee 4l 46 35
Enid 64 67 61
Lawton 42 41 42
o T Value of ‘Land and Bulldxggs Per 100 Acres of Land in Farms (XA) \ : - N
Denver - $1,170 . o o S 757 1,138 1,438
-Dallas - 1,616 : 1,835 {1,886 1,584 1, 214 1 672 1, 563 ' :
Okla.City 3,523 8,206 3,771 3,450 3,598 3,133 3,299 2, 160 2,114 1,746 2,215 2,760 445195
Tulsa 2,820 5,464 2,657 2,526 2,058 1,746 1,548 S : - i
Wichita,K. 6,532 : ' 7,067 5,613
Amarillo 1, 984 : 1,648 2,320

Wich.Falls 4,022 3,417 3,554 5,748 4,281
Ft. Smith 1,777 2,189 1,703 1,367 - 890

Joplin . 3,692 2,312 3,922
. Muskogee 2,764 3,339 2,149
Enid 6,254 6,927 5,504
‘Lawton 3,060 2,978 3 208

T Dlstance is ‘the highway mileage from. each township to the nearest domlnant urban center (See Flgure 4
for the twelve urban’ reglons in Oklahoma) .
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APPENDIX E.

Continued

Clty

C nghway Mileage .

‘mCity“""Average 0-24 “25e 49 50= 74 75-99 100-24 125-49 150-74 175-99 200-24 225-49 250-74 275-99. 300~ 24 325-49
, Per Cent Rural-Farm Population Under 14 Years of Age (X7) e

Denver 32 : . _33 31 33

Dallas 36 : 34 36 35 36 38 37

Okla.City 32 31 33 32 33 32 31, 31 ‘32 32 30 34 28

Tulsa 34 33 36 33 35. 36 35 '

Wichita,K. 27 26 27

Amarillo 30 i : L 30 30

Wich.Falls 33 31 34 31 27

Ft. Smith 38 38 38 38 34

Joplin 32 35 32 :

Muskogee 38 38 38

Enid 28 28 28

Lawton 31 32 31 ) .

N : Number of Acres of Small Grains Harvested Per 100 Acres of Cropland Harvested (Xg) - '

Denver 88 ' S R N . 88 83 99

Dallas 19 19 22 24 16 10 " 11

Okla.City 65 60 56 54 59 68 79 81 88 96 93 96 92

Tulsa 38 37 39 42 31 28 .25

Wichita, K. 85 87 82

Amarillo 99 : 98 99

Wich,Falls 57 65 59 49 41

Ft. Smith 12 10 13 13 17

Joplin 46 41 47

Muskogee 27 30 23

Enid 90 - 92 89

Lawton 70 69

70
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APPENDIX E. Continued

] Clty Highway Bileagg,, - _

101

City Average 0- 24 ,25-49 50 74 75-99 100-24 125-49 150-74 175-99 200-24 225 49 250 74 275 99 300 24 325 49.
‘ - Value of Land and Bulldings Per Capita (X5)- L
Denver - $5, 542 R - 6,545 5, 106 5,912
Dallas 703 778 776 530 . 447 . 321
Okla.City 2,728 2,450 2,402 2,097 2,650 2,552 3, 312 3,335 3,201 5 078 4,576 5,892 9, 584
Tulsa 1,326 1,573 1,209 1,311 1,531 1,028
Wichita,K. 5,311 5,679 4,679
Amarillo 7,150 6,407
Wich.Falls 3,323 2,602 3,179 4,056 3,128 -
-Ft. Smith 430 535 409 320  -298
Joplin 1,341 661 1,454 - .
Muskogee 738 918 546
Enid - 5,224 5,367 5,064 -
Lawton 2,367 2,106 2,841
- ‘ Sex Ratio (X6) T 7

Denver 102 - : - - - 103 100 106
Dallas 101 ~ 103 103 102 102 99
Okla.City 103 102 104 103 - 103 103 103 99 107 108 109 95
Tulsa 101 100 © 100 102 -104 102 C
Wichita,K, 100 : -98 102" -
Amarillo 112 , . : 113
Wich.Falls 103 95 104 104 99 :
Ft.Smith 100 96 101 99 118
Joplin 1046 103 104 :
Muskogee 100 98 101
Enid 100 100 100
Lawton 106

99
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APPENDIX E. Continued

Clty , L H:Lghway M.l.leage ) T ' SR —

City Average 0-24  25-49 50-74 75 99 100-24 -25-49 15074 175- 99 200~24 225 49 250 74 275 99 300 24 325-49
' Number of Cattle and Calves, Other Than Cows Belag‘M1lked Per 100 Acres of Land .in Farms {X19)

Denver 2.7 ‘ S w7 . o - 3,0 - 2 8 2.2
Dallas 8.3 8.4 6.7 7.3 8.3 9.6 15.4 o _
Okla.City 6.6 6.7 6.3 6.5 .7.3 6.7 6.9 6.5 6.0 5.7 5.7 4.6 4.8
Tulsa 7.0 7.0 7.0 7.1 6.5 6.6 9.6 - '
Wichita,K. - 7.4 7.4 7.4
Amarillo 3.4 v . 3.6 3.1
Wich.Falls 7.6 7.1 7.7 6.6  10.8
Ft. Smith 8.7 7.2 8.2 13.6 13,9
Joplin 7.9 7.9 8.0
Muskogee . 7.2 7.3 7.2
Enid , 7.1 7.3 6.9
- Lawton 8.3 8.4 8.1
. . : o B Livestock PMWU's Per 100 Acres of Land: in Farms (X1;) o S
Denver 5 L , R L4 5 4
Dallas - 53 o - 49r, 51 45 52 58 91 )
Okla.City 36 63 42 43 39 32 27 21 18 12 ‘14 11 9
Tulsa 55 68 52° 54 51 49 64
Wichita;K. 32 .32 34
Amarillo - 7 7 7
Wich.Falls 24 33 26 18 23
Ft. Smith 66 58 66 83 63
Joplin 66 85 63
Muskogee 69 71 66
Enid 31 34 28

Lawton 30 34 23

ZL



APPENDIX E.

Continued

__City

) H;ghway Mlleage

- Lawton

City Average O 24,w25-49 50 74 75 99 100-24 125-49 150-74 175-99 200 24 225 49 250 74 275 99 . 300-24 325 49
B e Lo Grop PMWU'S Per 100 Acres of Cropland Harvested (X1q) . -
Denver 22 ' 19 223 22
Dallas 151 172 148 150 143 169 134 : :
Okla.City 76 83 86 95 - 87 72 54 54. -.38 20 19 19 19
Tulsa. 110 109 117 109 103 117 94 :
Wichita,K. 28 ' 25 32
Amarillo 20 . 20 20
Wich.Falls 111 71 107 122 170 i
Ft. Smith 140 145 144 117 83
Joplin 49 48 50
Muskogee 152 139 166
Enid 25 25 25
Lawton . 72 70 77
L S Total PHHU’S Per 100 Acres of Land in Farms (X14) g .
- Denver 11 , . 7 11 14
Dallas 89 : : 103 93 79 79 101 119
Okla.City 65 92 74 79 72 59 51- 43 38 20 23 21 23
Tulsa 92 108 94 90 82 80 80
Wichita,K. 51 ' ' 49 54
Amarillo 17 .15 18
Wich.Falls 76 72 71 S0 92 ' :
‘Ft. Smith 101 94 104 105 77
Joplin 87 102 85 ' '
Muskogee 131 136 -125
Enid 47 50 43
61 63 57

€L



' Clty : S nghway Hileage
Wﬂcityw~rrAverage'0 =24 25~ 49 50*74 754 99 100-24 125-49 150-75 175-99 200 24 225-49 250 74 275 99 300- 24 325 49
- ' . " - Per Cent Change in Rural Farm Populat:.ons, 1940-50 (X1 .;) g _ .
Denver * 9 423 -11 0
Dallas 44 ] -54 44 -50 =34 -46 -29 '
Okla. Clty 38 -32 ~40- <41 742_ =41 ~35 ~37 =33 -33 ~-27 -28 ~-19
Tulsa 36 -27 ~42 -39 =31 .25 ‘=20 : B o o - :
Wichita,K. 29 -26 -33 ,
Amarillo 9 -8 ~11
‘Wich.Falls - 45 =56 ~45 -41 -39 -
Ft. Sm;th -28 =35 -24 -26 =20
Joplln 227 -19 -28 :
Muskogee 37 -37 -37
Enid 31 -31 =31
Lawton

APPENDIX C.
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