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PREFACE

The writer, a native of Oklahoma, has been interested in the analysis
of cultural features as related to climatological information concerning the
state., Not being satisfied with the explanation of the distribution of cul~-
tural features upon the basis of ordinarily compiled data, the present
Evaporation-Transpiration factor information obtained from public agency sources,
invited close scrutiny to evaluate its worth in the explanation of such features.

The idea had been advanced that the Evaporation-Transpiration factor or
E/T factor, might have value in showing the reason for cultural feature distri-
bution. The purpose of this study is to evaluate the reliability of the
Evaporation=-Transpiration factor as a tool to measure the adaptability of
cultural features in Oklshoma. From such an investigation its consideration
for this and future application may be evaluated.

Statistical informetion, concerning the Evaporation-Transpiration factor,
unfortunately, was rather limited, covering only a wetter five year cycle,
ending September 30, 1943. Application in the interpretaion of the distri-
bution of cultural phenomena during this period has been given.

Principal sources of the material of this thesis were meteorologieal
and clinatol“:gical datea and primary calculations of the Water Resources Branch
of the United States Geological Survey in Oklahoma., Considerable correspond=-
ence and library research were necessary to determine the amount of available
material. Surprisingly, very little has been written concerning the E/T
factor, probably because of its limited application to watershed and runoff
problems.

Any geographic study of the state necessitates an inquiry into the origin
and nature of the natural and cultural features; although here emphasis has

been restricted to consideration of only those features that are related to



iiia

elimatic and runoff relationships.

The writer must remein indebted to Dr. David C. Winslow and Professor
Robert C, Fite, under whose direction this study was made, The library staff
of Oklahoma Agrieultural and Mechanical Collepe gave unstinted cooperation in

procurement of informetion. Mrs. Joyce Wilson deserves thanks for typing the

rough draft, R.Z.H.
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CHAPTER I
INTRODUCTION

Some domestic crops and animals, along with some other cultural features,
tend to form a pattern of wedge shapes extending toward the west in central
Oklahoma. In contrast, ordinary climatic determinations, such as lines of
average annual precipitation, tend to run north and south with only limited
extension to the west in the southern portion of the state (See Maps 1 & 2).
These minor westward extensions fail to coinecide with those shown by the
cultural features,

Explanation of this phenomenon of cultural feature distribution can pos-
sibly be approached, it appeared, by consideration of the Evaporation-Transpir-
ation or E/T factor.l It showed some comparison with this pattern of distri-
bution. Other explanations of such a distribution have appeared to be both
unsatisfactory and inadequate, Although this investigation will not provide
all of the answers to the pattern, it may be helpful in suggesting causes,
trends, and relationships.

The purpose of this study is to evaluate the reliability of the E/T factor
as a tool to measure the adaptability of cultural features in Oklahoma. ZEach
of the features used in the comparisons are also compared with the more commonly
used map of climatic adaptability, namely, the average annual precipitation map.

These time-consuming calculations, which were necessary to determine the
E/T factor data, made by Government agencies, may be worthwhile for other pur-

poses than those that were specifically in mind for their initial applicatiun.2

1 oxlahoma Water. Quantity, Occurence, and Quality of Surface and Ground
Water, prepared for Oklahoma Planning and Resources Board by United States
Department of the Interior Geological Survey, Water Resources Branch, (March 1,
1945). p. 77.

2 See page 4 for explamation of the E/T factor.



If such information proves of value, it should encourage further computation
of such data, Unfortunately, the fiveeyear period of 1938 to 1943 must be
used because the calculated map is not available for 1943 to 1948, Previous
determinations which must have consumed several work years have been made by the
Water Resources Branch of the United States Geological Survey., Therefore, it
is hoped that the utilization of the data in this thesis may be used to show
an additional reason for further extensive calculation by periods of such
information, The study may also suggest other possible applications of the
prepared material,

Cultural features to be compared with the E/T factor in this study are
average yield of corn for the period 1938-1943, average number of cattle per
square mile for the period 1938-1543, average size of famms in 1940, and
average wheat yield for the period 1938-1943, Comparison with the E/T factor
map of these features on maps follow in later chapters with a discussion of
each of them, The cultural features studied were chosen at random, but

in such a manner as to show a variety of those features most common in Oklahoma,
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CHAPTER II
EVAPORATION-TRANSPIRATION FACTOR AND ITS SIGNIFICANCE

The Evaporation-Transpiration factor is expressed as the derived differ-
ence between effective precipitation and the total runoff., Henceforth, for
convenience, the Evaporation-Transpiration factor shall be denoted as the E/T
factor. It is calculated on a yearly basis. The E/T factor can be used to
express geographically, on a map of Oklahoma, a pattern of distribution of
evaporation and transpiration that is at variance with previously prepared
representations based only upon measured climatic data such as precipitation.

To understand the technique of the E/T factor computations nmecessitates an
understanding of the two terms, "effective precipitation” and "runoff," as
defined for this particular purpose.

Effective precipitation as used herein is an analytical value derived from
the weighted significance of various factors contributing to the quantity of
moisture which is available for growing plants during any given season. Its
average value over a long period is about proportional to the average observed
preecipitation.

In mathematical terms, effective precipitation is caleculated by the equa-
tion: Pg equals (1 - Pp) Py plus CpPy or P, plus Cp(Py - P,) in which Py is the
annual effective precipitation in inches; P, equals annual observed precipita-
tion in inches for a given year; Py equals annual observed precipitation in
inches for the antecedent year; Cp equals a fraction representing the weight
assigned to the antecedent year; (1 - Cp) equals a fraction representing the

weight asgigned to a given year.l

Evaporation and transpiration, or total water loss from the plants and the

soil, is the part of precipitation that is taken by nature, and over which man

1 oklahoma Water. op. cit., p. 8l.




has little control. Hence, it has been called "nature's take," by the Water
Resources Branch of the U.S, Geological Survay.a However it appears more
satisfactory to call this combined effect the Evaporation-~Transpiration factor,
or E/T factor,because it is a residual factor influenced by other elements.

This derived factor is usually considered as based upon the rainfall minus
runoff, but there are possible exceptional influences over short periods because
of the difference of water stored in the ground or on the surface.

"Runoff” is determined as the surface and ground water loss that finds
its way into streams where the water is measured as flow by gages. Inasmuch
as this definition is somewhat at variance with the one usually used by geog-
raphers, it must be understood in order to compute the E/T factor.

With isohytel lines determined for a particular year, it is possible to
ascertain the total amount of precipitation for each drainage area by means of
a planimeter, an instrument used for measuring areas on maps or photographs.
Then, by use of the arbitrary formula previously explained, it is possible to
compute the effective precipitation for an individual watershed. Runoff records
are used. OSubtraction of the runoff from effective precipitation on a water-
shed yields the E/T factor for the year for that area. The final established
E/T factor map of Oklahoma, which resulted from the caleculation of the average
for five years ending in 1943, was developed for use.

Public agency application of the E/T factor (nature's take) map has cen-
tered about problems concerning runoff. Differences in watersheds as to their
evaporat ion and transpiration and runoff also are readily shown. This study,
on the other hand, attempts to extend the use of the E/T factor by using it to
interpret some cultural pattern distributions.

A pronounced westward protrusion or bending of the E/T factor lines is

2 Ibid., pP. 77.



notable in Oklahoma. As these isopleths are a derived measurement of evapora-
tion and transpiration, apparently both native vegetation growth and crop yields
should follow their pattern since they are dependent upon soil moisture for
growth., Other cultural features, such as cattle numbers and size of farms,are
directly adjusted to this agricultural productivity of the land in forage and
crops. Hence, it appears logical that there should be significance in these

E/T factor lines if they are directly related in distribution to cultural features

which man uses in his adjustment to the natural environment.



CHAPTER III
SOME GEOGRAPHIC ASPECTS OF OKLAHOMA INFLUENCING THE E/T FACTOR

In understanding the distribution of the E/T factor in Oklahoma and its
peculiar applications here, it appears necessary to consider certain aspects of
the geography of the state.

Oklahoma, in its attributes, is a transitional area because of location
and size, It is neither in the northern, southern, eastern, or western portion
of the United States. It is bounded by Texas on the south and west, Kansas on the
north, and Arkansas on the east. Missouri, however, forms some forty miles of its
eastern boundary, and a long strip extending from the northwestern corner of the
state, called the Panhandle, adjoins on the states of New Mexico and Colorado.
Oklahoma has an area of 70,057 square miles, which is somewhat more than that
of all New England,® It is the seventeenth state of the Union in size and is
larger than any state east of the Mississippi River. Its position and large
area have caused it to have a transitional character. The state's pesition is
such that some portions vary in their climatic conditions with a small change
in the precipitation or evaporation. Therefore any condition that affects the
available moisture, or other growth condition, may cause considerable variation
in the productivity and use of the agriculture lands.

The southeasterly trend of the rivers and their drainage basins in Okla=
homa is significant in that this pattern is related to the E/T factor iigures
which are calcuvlated by watershed units. The main rivers flow in a southeast=
erly direction, the entire drainage being carried to the Mississippi by the

Arkansas and Red Rivers. The Arkansas enters the state from Kansas about the

1 Angie Debo and J. M. Oskison, Editors, Oklahoma, A Guide to the Sooner
State, Works Projects idministration in the Stmnoma, University ol
oma Press, Norman, Oklahoma, (1941), p. 7.



middle of the northern border; the Salt Fork, Cimarron, Grand, Verdigris, and
Canadian Rivers all join with it inside the borders of Oklahoma. The North
Canadian flows nearly across the state before entering its companion river, the
Canadian, The Washita and a number of lesser streams in the western part of
the state supply the Red River. The streams in the western and central parts
usually do not carry a large volume of water, Most of them have wide and sandy
beds., Nearly all of the water sinks beneath the surface sands during very dry
periods. The streams are, however, subject to sudden rises in water level,
occasionally amounting to ten feet or more in the course of a few hours. Fortu-
nately such floods are usually of short duration.

Wide river wvalleys and higher elevations to the north and west in Okla-
homa provide conditions more favorable to plant growth than one would be led to
suspect upon the evidence of location alone. The highest point in the state,
about 4,500 feet above sea level, is the Black Mesa, in the northwestern corner
of Cimarron County. From there the altitude generally declines eastward and
southward to a lowest elevation of somewhat less than 350 feet in the extreme
southeastern corner of the state., The exceptions are elevated regions, ranging
200 to 1,200 feet higher than the surrounding plains. In the northeast, the
Ozark Plateau extends into Oklahoma. It is a region of medium-sized hills with
rather deep, narrow valleys and numerous clear streams. The base of this
dissected plateau is a great limestone formation known as the Boone Chert.2
The region is forested with oak, ash, hickory, elm, walnut, pecan, hard maple,
and sycamore trees. Smaller elevated regions are comprised of the Wichita,
Kiamichi, Ouachita, and Arbuckle Mountains. However, only the Ozark Region
is of sufficient size to greatly influence climatic conditions.

South of the Ozark region, occupying most of the southeastern corner of

2 Ibid., p. 7.



the state, the Ouachita Mountain area, some of which is included in a national
forest, consists of parallel ridges formed by the faulting of thick layers of
sandstone, Many of the valleys are marrow, and each has its spring-fed stream,
causing the runoff rate to remain unusually steady. This area contains pine
forests as well as many hardwoods.

The northwestern counties of Oklahoma and the Panhandle are included in
the High Plains region where there are level grasslands, treeless except for
clumps of elms, cottonwoods, and willows largely restricted to stream valleys.
The area is sparsely settled, and much of it is still in native pasture grasses.
During World War I, heavy demands for wheat production induced the farmers to
develop their lands. Huge-sized grain farms in the Panhandle became prominent
features. As a consequence of this growth, Texas County was the banner wheat-
producing county of the mation for several years. Sorghums also became more
important for they could withstand the dry conditions there. Because of con-
tinued drought in the early 1930's, this section became part of the Dust Bowl
area, Some of it is regarded as submarginal by experts and has been restored
to grass under a conservation program. However, frequent rains and demands
for grain crops and livestock recently have led to marked prosperity and break-
ing up of land, although the threat of dry period damage is ever present.

In the south central part of the state are the Arbuckle Mountains, com=
prising an area of 1,200 square miles. These old mountains, worn down to a
height of about seven hundred feet above the surrounding plains, present a
remarkable variety of geological formations-~limestone, sandstone, shale, and
granite rocks. The limestone formation is grass-covered, while most of the
others are blanketed with timber., Many streams drain from this area. Although
the section is upraised above the surrounding country the climate is little

modified.
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South of the Arbuckles and the Ouchitas to the Red River is a strip of
sandy plain carved by water channels flowing to the Red River. This is classed
as a part of the Gulf and Coastal Plains.

Northwest of the Arbuckle Uplift about seventy miles, the rough granite
peaks of the Wichita Mountains rise abruptly from the surrounding plains and,
with some outlying peaks, extend for sixty miles to the northwest. They are
the tops of buried mountains, a part of a range which is known as the Amarillo
Range. Erosive processes have left little except the bare granite out-croppings.
There are a few scattered trees. Deterioration of range and water resources
is receiving considerable attention here. High rates of runoff are common
during heavy downpours.

Lands of eastern Oklahoma not included in the previously described Ozark,
Ouachita, Arbuckle, and Red River areas are included within the sandstome hills
region. The hills, of hard sandstones and limestones, are rather low and flat.
The fertile valleys, derived from softer shale material, are broad, accounting
for much of the state's best farm land. Oak and hickory trees have nearly
disappeared before the ax. Only the nearly worthless blackjack oak remains
on the sandy hills where severe erosion ocecurs and runoff is high.

A north- and south-trending strip of rough country known as the Cross
Timbers, varies from five to thirty miles in width extending across the central
part of the state. From the time of Washington Irving's "A Tour on the Prairies,”
this belt of metted, tangled undergrowth, stiff-branched black-jacks, shinnery,
briars, and scions of fire-killed larger trees has made an unfavorable impres-~
sion. It is usually a region of rocky, thin soil, gashed by ravines which
prove difficult to cross. It makes a dividing line between the bluestem
prairies of the eastern half and the buffalo grass of the western half of the

state. Erosion and runoff are excessive.
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To the west the sandstone hills region merges with the "red beds" region.
The red beds extend all the way from the Kausas border to the Texas bordsr, and
from almost ths center of the state to within forty milss of tie western line,
They are composed of shales and soft sandstones varying from twelve hundred to
sixteen hundred feet in thickness., Their red color ig derived from ferric
(iron} oxide, Particularly fertile farm lands are extant within this gently
rolling region.

In the wostern part of ihie rod beds region there are geveral ladgea of
gypoum; and here the red znd waite combinations of rocks mBe striking scenery
along the Cimarron River, The numerous gypsum strata differ in thickness aand
conposition, some being hearly purec and hard, obhers sofbor and interbedded
with shale. The hard layers topping the buttes of tha Blaine Egcarpment
render these low mesas impressive, bacsuze of both their color and location
upon otherwise Tlat plains. Jelenite, is crystzliine gypoum, breaking into
picees rosembling fragments of glass or mica. The Glass, or Gloss Mountsins,
an outlier in the DBlaine Escarpment, is 8o named bocause its sides are littered
with flakes of selenitc glistening io the sun., The "gyp hills"™ region forms
a rough triangular secbion with ivs base deseribing & wide arc to the north of
the Wichita Mountaine and with its apex ncar the Kunsas bordsr. OCereal and
livestock produetion are dominant asgricultuvral acbivities.

The climabe of Oklahoma is of & transitional nsturs, It is predominantly
of a econtinental type, most of it lying within ths plains reglon, houever,
much iaflvence la excrted at times by warm, moist air originating from the Gulf
of Yexico, particularly as it affects the lower and eastern portions of the
state. The extreme western part ineluding the Panhandéle is within the niddle

latitude steppe'climate.g

37, A Blair, Climaotology Genersl andé Begiopal, Prentice«idsll, Inec., sy
York, (1942}, p. 149.




The southern part of the state lies in the area of humid subtropical elimate,
and the rest of the state in the humid continental climata.

dHarked geographical range occurs in both temperature and preecipitation
influencing temperature, evaporation, and runoff conditions. Dally and seagonal
tenpoerature changes ave pronounced over most of the aresa, Summers are long
and occasionally hot. Finters are short aud comparatively mild. Rainfall is
usually of the plains type, characterized by marked eoncentration in the late
spring and early swamer, yet there is commonly great annual and seasonal
variability., It is hard to genoralize, considering such marked variations in
the anmount of precipitation received in the different paris of Oklahoma,

The mean anmial temperature for the state as a whole is 60.5°F, whieh

4 The ares experiencing

average is comparable %o that for the month of Harch,
the highest msan annuwal teaperature of 64°F, is found along the lower Red River
Valley in the extreme southern portion of the state, whils the lowest mean
annual temperature of 54°F occurs ovér the more elevated Qortisns of the Pan-
handle counties. The variabtion in temperasture within this transitiomal state

is remarkable.

The warmest yesrs on racord happened in 1933 and again in 1934 when aversge
temperatures of 63.0°F occurrsd over the state. The coldegt year was 1892 with
an average temperature for the state of 58,2°F, July and January expericnced
the extreme annual temperatures of 81.8°F and 38.2CF, respectively.

Sunmer meximum temperatures in excess ol 100°F have been recorded within
the state as early as Marech and as late as Octcber and may commonly ocour during
the summer months. The highest temperature on record ic 120°F and was recorded
during 1936 at Alva on July 18, at Altus on July 19 and August 12, at Poteau

on August 19, and at Tishominge on July 26, 1943. Clear skies, dry atmosphere

4 "Climate of Oklahoma," Oklahoma Planning and Resources Board, Oklakome
City, Okla. (1945), p. 4.
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and moderate southerly winds are the usual accompaniment of the high summer
temperature leading to rapid trenspiration of plants and evaporation from
water and land surfaces. Minimum subzero temperatures for the stabe nceurred
in 1897-98, 1920-21, and 1833-34, Ths lowast temperature on reecord is minus
27°F which was recorded at Vinita on Februsry 13, 1305, and at Watts on January
18, 1930,

The aversge length of the growing or frost-free season is 213 days, rang-
ing fron 180 dsys in Cimarron County in the Panhandle te 240 days in southern
MeCurtain Oounty in the extrene southeastern corasr of the stabte. Along the
northern tier of counties of Oklahoma the average date of ths last killing frost
varies Trom April S5th at the eastern cormer %o April 20th near the New Mexico
state line. In the most southerly part of the state, in contrast, the average
date of the last killing frost in spring varies from Mareh 20th %o Mareh 3Cth.
The averags date of the first killing frost in the Tull in the northern portion
varies from Oectober 20th to Deteober 25th, while along the southern tier of
counties from November 5th to Movember I0th is the average date. The later
ocourrence ig in the more easisrly seebion, being within the bhumid subtropical
type of elimete.° As the tenperatures become rnore severe in the northwestern
portion of the state, and the duration of cold condition is longer, it may
depress yields of corn eand wheat influencing the map patterns shown herein {ses
maps 3 and 9). Cold weather lowers evaporation,

Zxtremns frost penedration of the ground ranges from fifteen to twanty-five
inches, within some of the eolder and more eleovated reglons, or during the
infreguent, sustained, sub-Traezing spells; ground frogt is of little sigpifi-
cance with plowing and preparation of zoils Por planting possidla in much Qf

the state throughout the winter months. TFrosen ground eondibtions, however,

5 Ibid. p. 5.
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may lead to excessive runoff when there is precipitstion during this psriod

frost runoff.

@

gnd upon its thawing there may b
Average annual precipitation for the state based on the records of fifty-
two ysars is 32,68 inches. The uettest ysar for tha state was in 1808 with =z
avsrage total of 47.73 inches; the driesy year wag in 1910 with an average total
of 18,92 inches. The grostest anaual tohal precipitation at any official report-

ing sbation weg 80,35 inches at ¥Watbs in 1927; the least annual total givs

W

was B.62 inches at Bolse Clby in 1934,
Rainfall sharply decreascs from =ast to west with averacse annual amounts
from 51 inches in the extrerme southeast portion of the state teo slightly less

than 17 inches in the wmost znd of the Panhandlz., The mean annusl precipitation
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s as folloms: 40.11 inches in the sastern portion of
the state, 32,96 inchss in the central portion, and BE.74 inch| in the western

portion. ¥aximum precipitation for the same peried was 56.18, S2.49, and 38.87

3

inches for the threp portions of ﬁhe state, Tespe lﬂ‘ Fhils minimum preci
plitation was 27.75, 22.77, and 18,66 incheg regpactively. It may be noted thet
there is the grestest range botween the eastern portion and western portion ir

maximam precipitation, less in mean snnual precipitation, and least in minisum

procipitation., In fact, the five yoar period ending in ZJephember 30, 19243,

shovuﬂ the mximun precipitation in the esstern portion of Oklakhoma to be 55.89

Cu

inches, while in the western portion it waes 38,28 inches, a difference of 19.63

6

inches. Thug, there is considerable veriation in prainfall throughovt Oklahoma.

C’)

Rainfall frequency, as dstermiped from the aversge m

s

0.0} inch or mors, varies from ninety-five days 2 year in 1

around forty-five days in some Panhandle and oxbtreme wegtornm loecalities; this

7
great wvariation for = 2 short &1 nes,

iz a

o

6 oklshama Water, op. cit. p. 64.
7 ®Climate of Oklahoma," op. cit. p. 6.



The average aumber of rainy days for the whole state is sixty-six days per year
reaching a monthly maximum of eight days in Mey and a minimum of four days per
month from November to February, inclusive, The greatest average aannual fre-
quency was a hundred and two days in 1941; the least was forty-sceven days in
1910. If rainy days follow cach othor, the runoff is inereased while transe—
pirstion and evaporation may be decreassd., Torrvential rainfall sometimes
oceurs. The greatest intensity of downpours is in the more humid porticna,
Seventy-five porcent of the annual precipitation usually comes in the period
extending from March tc Cetober, Heavy reins of short duration usually resuld
in more runoff than the lighter rains of longer duration.

Zxeessive rainfall oceurs abt times. Amounts of ten imches or more within
twenty-four consecutive hours have boen recordsd in several scattsred locali~
ties. OGreatest diurnal amount of rainfall officlally recordsd by the United
States Weather Bureau roporting stations was 15.51 inchaes at Sapulpa on Japhten-
ber 3-4, 1940. Unofficinl measurements, however, for‘the game storm of the
early morning of’Saptamber 4th, between Haramac and Hallet in Southern Pawnes
County, were investigated and verifigd by the Division of Water Reosources of the
Oklahoma Planning and Resourcees Board; these indicated a meximum fall of about
twenty-four inches in a ten~-hour period.

Heavy raing cause sxcegsaivo runoff and severe goil ercosion at timss,
particularly where unwise methods of cultivation havse been followed. Prolonged
and excesgive rainfsll in spring and carly summer opccasionally causes dameging
floods along the state's riversz, principal among which are the Arkansss, Red,
Cimarron, Washita, Canadian and Forth Canadian., Damaging floods seldom oceur
at othey seasons.

Precipitation 1s ususlly adeguate for suecassful production of many agri-
eultural products which imclude cotton, broomeorn, corn, winter wheat, alfalfa,

grain sorghums, and othoer crops. Spring and early surmmer raing are usually
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of more general and sbundant c¢haracter, while late summer and fall rainfall
is more localized, less abundant, and of the shower and thunderstorm type.
Autumn precipitation, except in some western districts where its oceurrence
at this season is uncertain, is usually adequate for giving fall-sown grains
a good start and pubtting soils in good condition for working.

Snowfall for the state averages 7.8 inches annuzlly, ranging from about
two inches in the southsast, where snowstorms are rather infrequent, to approxi-
ﬁately thirty inches in parts of the Papnhandle. Heaviest average monthly
snowfall of two and one~balf inches oceurs in February, although it is almost
equally as heavy during January. Spow rarely remains on the ground more than
a feu days, scldom falling from April %o Sepbewber. Snow has fallen in the
Panhandle, however, in every month except July and August. At times drifts
growu large enough to be detrimental to highway traffiec and to livestock. Melt-
ing snow may ceuse erosicn and the water may run off quickly whils cn the other
hand the moisture ray be stored as snow.

Droughts develcop in Oklahoma when intense heat is prolonged, :ainfall is
deficient and hot drying winds persist, WNotable among the most severe drought
periods were the years of 1930, 1934, and 1936 when the greater part of the
entire United States wag affected to an unprecedented extent. An attendant
liability to drought pariods is the prevalence of duststorms, particularly over
the lighter rainfall areas of central and western Oklahcms where much of the
natural vegetative cover has been destroyed. The grestest dust storm in Okla-
horma, as well as the most dense ever known in the central and eastern portions,
occurred om April 10-11, 1935, A receut trend to normally wetter years and
practices of improved methods of tillage, have materially reduced the probability
of 2 recurrence of these unfavorable conditions.

Evaporation ig relatively high in the stabte of Oklahoma because of its

high temperatures, strong and almost continuous winds and lowm relative humidity.
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During the warm season, which extende from April to September inclusive, ths
amount of eveporation in different portions of Oklahoka varies. In the extreme

southwegtern part of ths siote, evaporation is usuzlly in excess of sixty

o

inches as measured by the open-pan meéthod. Western Ukichoma, as a wheole, gener-
ally has fifty to fifty+five inches of evaporation occuring frow s freewater
surface during the summer six months. Tanlks similarly located as to longitude
in Western Hebracka show sn evaporetion rate of only forty-one inches and in
North Dakoia only thirty-one inches, showing the influence in Oklshoma of higher
températures and stronger windes. This large amount of evaporsztion in the stzte
as compared with northern states csus tnenty inches of rainfzll in the Pan~
handle to be only =8 efficient ass fifteen iackes ir North Dakota for crops.
Since the srea of Oklshoma is nearer the dry border of crop production, then,

& slight devistion in available molsture wmskes considerabls difference--more so
than in the North.

Since winds affect the rate of transpiration and eveporation, they are
portant to sn understanding of the E/T factor. Winds blo: chiefly from the
south, although there is a pronounced shift to the north which occurs azbout the

beginning of winter, lasting through February. ZRecords of wind velocity are
meager and are availsble only for a few stetionsy thege include Oklshoma City
(1892~1950), Broken Arrow (1918-1930), and Tulsa (1942-1950). The velocily of
wind is rather 16w in the southesst incrsasing in velocity towsrd the north
and west. The average hourly velecity at Oklchoms City is recorded as 11.4
miles per hour, with the windiest period of the yesr extending from February
through April and the leazst windy periocd being in July and August.g Nonthly
averages range from nine miles per hour in August to nesrly fourtesn wiles per

»

hour in March. Winds reach destruciive force at times over very limited areas

8 Ibid., p. 8.



and except in the case of tornsdoes sre ordinary straight-line winds. The

. dessicating, or drying effect, of the winds is far more harmful to ay

ZJ

Oklahoma than tho violent storms, however, it appesrs.

ricnlture in

Skies are generally clear, allowing for rspid ground and lower air hegpte

ing leading to high vates of plant transpiraticn and surface ev
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annual average nuwber of clear days is 1953 partly cloudy, 903 and cloudy, £1.

The maximum pumber of clear days recorded in the state was 233 in the year of

1898, The maximum numbsr of clear deys for any one month occurs in July when

it is vsuslly clear nineteen days of the thiriy-onc.

Sunchine, based on records compiled &t Oklahoma City, shows ap annual

2

average of sixty-seven percent of the possible amount. Avproximately eighty

percent of the possible sunshine during July =nd August way be expected during

July and Augush, bubt only a little less then sixuty percent may grnerally bo
found during December znd Janusry. Sunlight is so closely related to temper
ature that it influences ground and soil temperature conditiocns

Inzsmuch ag the natural vegetation is sn ipportsnt feature of the phy=

.

sical environwent affecting hoth trsuspirstios ond eveporation, it deserves

consideration. For sxsmple, sreas under forest have & much mors rapid locs

“a

moigbure than grass sreas. Decsuse much of it has been destroyed or subsban-

1ially modified, usually it is much less importent than formerly,

Hative trees in Oklshoms comprise 133 variet 55.9 They includ

leaf pine, osk, elm, ash, hickory, pscan, welnut, cottonwood, willow, magrolia
and cypress. Throughout the state, snd sspseislly among the canycﬁﬁ of the
ii2d Beds and Gypsum Hills regions, red cedsor snd juniper sre abundant.

Prairie grasses provide excellent pasturzge or support crone that make
Oklzkhome one of the leading cattle states of the Union. The livestock indus

Angie Debo and J.M. Oskison,_ogpr._cit., p. 10.

try,



based on grasslends, flourishes on the high plsine of the West,
Texas Longhorn cattle have finzlly disappesved, being replaced Ly Hevefords

and Shorthorns. Sheep raising hass increased since 1935, Deiry animsls, horses,
mules, and poulbry are also of considerabls importance. About o million pigs
are fattened for markset each yesr. The heovy livestock pressure has led to
vegetation snd soil deterioration which has brought abouit conditions reesulting
in high rates of trangpiration and excessive runeff.

Oklahomz usually ranks seventh smong the crop-produeing stotes. The vast,
open ranges are limited in mumber, the former ranch land now being
peatly fenced ferms, Cropping and land ownership practices, in some cases,

onditions that result in excessive runoff and erosion.
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ern secbions of the stete, The rich wsllevs of the central snd essgtern sections

v

support s corn economy. Oklchoms is one of the leading cotton-produc
Of thkese crops, corn shows az msrked comparison in distribution with the E/T
factor. The growing season sud othsr factors appesr to vestrict cotbon producs

tion to certein areas and obscures the relationship, while wheat 1s influenced

by even more numercus conditions.
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In conclusion, geogrupby of an ares gresatly influences evailsbh
supplies for plents. Other things being equal, the relative effects of geog-

raphy and vegetation on the character of water supplies are gernerslly ss follows:

r:'
ot
=
a3

an increase iun deprescion storage causes a decrease | ground walter supply

and loss due to eveporation-transpiration. 4&n increase in length of overland
low causes s decrease in qusntity asnd inbtensity of swrface water rmnoff and ar

flow causes & decrease im quanbiby and intensiby of surface water runof § an

increase in the ground water supply and evaporation-traznspiration loss. 4n

increzse in suwrface slope causes zn incresse in quaniity and intens ity of surface

ﬁ'\

water runoff and a decrease in ground water and evaporatlom»ufansp ratbion loss.

The shape of the watershed is of cons rable importance as it aifects total



runoff. Ap increase in vegetal cover causes a decrease in guantity snd inten-
gity of surface water runoff and an increase in the loss due to evaporation-
transpiration and causes the grounnd water supply to be variable. The evaporation-
transpiration factor, the water evaporation from ground and water surfaces

and transpired by vegetation, increases in amount in varying degrees with in-
ereages in temperature, wind movement, amount of sunshine, amount of precipi-
tation within certain limits, and decreases with increases in relative humi-

dity.10

10 oxlahoma Water. op. cit., p. 6.
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CHAPTER IV
CORM YIELD AS RELATED TO THE E/T FACTOR

¥rom east to west across Kay and Grant counties, in northern Oklahoma,
the vield of corm and the E/T factor decrcage almost at an egual rate (6 units
in approximately 70 miles)., (See Maps 3 and 4.) However, in the next tier of
counties to the south, i.s., Noble, Gartield, Major and ﬁooﬁwarﬁ, the B/T
factor decreases 6 units in about 110 miles, while the yield of corn decreases
6 units in approximetely 40 miles. Further south, in the tier of counties com=
prised of Oklahoma, Canadian, Blaine, Custer, and Roger Mills counties, the
rate of decrease is again the same st the outward extrouibies (6 unite in 165
miles). At the southern border of the state, along the Ked River, the decrease
of & units spreads over a space of nearly 180 miles for corn and over approx=
imstely 110 miles for the E/T factor. This gives sbout a 74 percent favorable
compsrison for corn yield and the E/T factor in the western protion of the state.

-

The lines connecting areas of equal average yield of corn and the line

w

commecting equal E/T factors both tend to present o wedge=sheped patbern to

the west. The wedge formed by corn yield, on the one hand, cxbends across
HeClain, Grady, Caddo, Kiows, Washita, and Backham counties while the wedge
formed by the E/T factor,-on the other hand, iz across Blaine, Dewey, and Wood«
ward counties, some 100 to 200 miles to the north. This is just south of an
area where corn yields tend te decline.

In the area where the lines of equsl yield extend eastuard, which is in

reality a trough, the 10 bushel per acre line extends into the srea where the

1 Map 3 wag taken from Qklshoms Water, op. ¢it., p. 80., and map 4 vas
prepared frow dzta obtained from Qklchoma Asricultural Statistics, A Statistical
Hendbook of Oklshoms Agriculbture., Experiment Station Mliscellaneous Publication
HP=-14, Oklehoms Agriculturwl Experiment Stsetion, Stillwater, Okls., (Jenuary,
1949), p. 73-78.
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I/T factor is as much as 26, It is quite possible that this could be due to
the lack of fertility in the soll since the area where the lines form a wedgew
shaped pattern towsrd the west actuaily'lie along the fertile valley of +the
Tashite River, This would make it sesm that hers the fertility of the soil
had more to do with production of corn than dees the E/T factor. Throughoub
the area along the Fashita River the E/T factor lines actuglly'continue in a
nearly straight line.

The Panhandle, being such a narrow.strip of Small area, does not present
enough data for comparison purposes, |

Throughout the eastern half of (Oklahoma, the E/T facbor presents such an
erratic patier thét it would be hard to compare anyihing with it. In an over=-
all‘pattern, nonetheless, the corn yield declines nearly four wnits, from 18
to.slightly’more than 14 bushels per acre while the E/T factor increases four
units, from 32 to 36. This appears to show that when the E/T factgr exceeds
30 it goes beyond the optimum conditions for corn growth. Therefore, as the
factor grows larger, production decreases, more or less, proportiomately. Ihis
comparison appears Lo show a relationsiip of some significance,

Average annual precipitation, like the E/T factor, decreases & units (36
to 30 inches) in the northern tier of counties, including Kay and Grant counties,
over a distance of approximately TO miles as compared to & units drop for corn
vield over the same distancem\ In the next tier of counties to the south, which
includes Pawnee, Noble, and Garfield, the rate of decline is & units in approx=
imately 40 miles, In central Oklshoma, comprised of a tier of counties including
Okfuskee, Lincoln, Oklahcma, and Canadian counties, the precipitation drops &
units in 100 wmiles as com?ared to & units in 165 miles for corn yield. At tiois
point the 36 inch rainfall line and the 18 bushel per line--the west 18 bushel

per acre line which was used in the first comparison--is some 70 miles apart,



the rainfall line being the farthest east. Along the Red River the distance
and arsa between the two sets of lines nearly coincide again with both showing

a decrease of 6 units in eppromimately 80 miles. This gives average annual

o]

preeipitation & 78 percent fazvorsble comparison in the western part of the

£

state, or a comperison relationship just four percent abovs thaet of the L/T
factor.

In the sastern portlon ol the zbate the aversge annual precipitation lines
tend to form a regular pattern, gnowing eonsiderable Guls? influencs in the
southeast corner of the gtate. The 16 bushel por sere lins of eagbtaern Oklahons
shews strong tendencies to follow thoe 48 ineh precipitation line. The conpar-
iscn of the average anmual precipitation with corn otherwise appoars difficult,
sinee corn yields tend to level fo at a 1littlc above 14 bughels per acre,

The tendency appears to bs that the corrn yield is greatest just a little
above the 30 &/T isopleth in the northern part of the state and slightly below
the sams value in the sgoubhern portion, following o wedgs-shaped pattern of
westward pernetration into Caddo County. The 16, 14, znd 12 bushels per acre

lines follom wedge-chaped paticorns inte Tashita and Backhanm counties. In areas

0

whers the evaporﬂtion»transpiration factor is 30, the average yizld of corn is
fror 18 to 20 bushsls per azere. HeClain County, with an average of 28.7 bushols
per acre, hes tho highest yisld. Produelion drops off ag the ¢istancs increases
either to the sast or to the west from this zone of highest yisld., In western
Oklshoma, where the E/T factor ranges from.él to £4, the drier condibions czuse
the aversge yield to drop to 10 and 12 bushels an aere. 1In the eastern part

of the state, where the E/T factor is from 32 to 36, the average yield ranges
dowrward tc a low of 14 bushels per acre in isolated areas as in Atoka and

Craig counties.

The zons of highest corn yisld, wherc the y¥isld iz 18 or more bushels per
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acre, almost coincides with the zone formed between the 28 and the 31 BT
factor lines. Westward, yiclds in bushels of corn per aere and the B/P Tactor
decrease at approximately the same rates, The westward sxtending wedge-~shaped
pattern of corn mroduction, as shown previously, is somewhat to the south of
the westward extension of the B/T factor wedpge. This may indicate thal other
factors, as well, are influential.

A% one time, corn was the leading erop in Ckisboma, In 1909 it occcupied
over rive million scres, a greater acreage than thmi of wheat and cotton addsd
tcgether.z The importance of corn in the early days was due largely to the Tact
that most of the settlers came from the sasgtorn sﬁates_and were accustoned to

raising corn. By 1928 there was a two-fifths deereass. Only aboubt {hree million

£
@

acres were planted, or less than one~third of the tobal amcreage under wheat and
cobton. This deeline in corn production, it appears, was due to the fact thset
corn iz a water-loving plant being more easily damaged by dry spells and periods
of drought then cotton, wheat, and grain sorghwn. Seil depletion and erosion
also may have played a part.

Corn is grown in every county in the state of Jklahoma, although its
average yield per acre 1s somewhat varled from couanty to county. PFProduction
tends to drop off in both the soubhesst and the northwest section of the state.
It is highly probable that the eastward extension of the linss of equal pro-
duction along the Cimarron River may be due to the inability of the drier
sandy 20il to produce satisfactory ylelds. This indicatesg that the cror does
not produce well where there is an excess of moisture or where there is a

deficiesnecy.

2 R, E. Dodpe and Z. E. lackey, Advanced Geography, Geography of Oklahoma
Section, by C. J. Bollinger, (1930), p. 34.
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Corn remains an ilmporbant crop in the eastern part of the state, giving
way to wheat in the northwestern portion and to cotton in the southern part.
Over the years, evidence shows, a betier adaptation to natural cdnditidns hss
brought about a limitation of its area of distribution to those places which
are most suitable for its growth, i.e., where there ers proper water, @vapor=-
ation, and transpiration relaticuships., Hence, ths reaction of corn>production
to the greater availasble moisture in the areas of higher &/T index, indicated by
the westward extension of the E/T factor isopleths, is particularly siguificent.

The E/T factor and average annual precipitation in western Oklahoma showed
comparisons with corn yields of 74 and 78 percent, respectively. In the east-~
ern part of Oklahoma the E/T factor showed an inverse relationship while average
annua 1 precipitation displayed little discernable relationship. It appears,
then, that the E/T factor dses help to shios the overall pattern of distribution.
The lack of high relstionships betwesn production Fipures and each of the elimatie
eriteria in many insbtances, particularly in tihes eastern seetion, leads to the
conclusion that other factors such as soll types, slope and fertility are sig-

nifieant controlling factors.
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CATTLE PER SQUART MILY AS RELATED T0 THE &/T FACTOR

£ notable gimilarity of the two sets of linos of the B/T fachtors and
average number of cattle per square mile is shown by the wmedge~shaped pattern
in the western part of the state (Maps 5 and 6}.1 The lines denoting number
ef cattle per sguare mile form a wedge-shaped pattern through Caddo, Custer,
and Roger ¥Mills eounties while the lires of ecusl /T factors forwm a wedge-
shaped pattern through Bleine, Dewey and Uoodward counties ranging from 80 %o
100 miles to the norbth of the wedge in.the number of cattle per stuvere mile.
There is, however, a decrcese in the number of cattle where the wedge in the
E/T factor eiten@s throvgh Blaine County.,

Alopg; the northern border of Oklahoma, the decrease is 4 units for catile
and the seme for the B/T factor in 175 miles. In central Ollahoma, through
Conadian, Blaine, Custer, and Hoger Mills counties, the change is 4 units for
cattle and 3 unite for the L/T factor in 110 niles. Ip the southern part of
tho state, which includes Gervin, CGrady, Comanche, iowa, Greer and Harmon
counties, the decresse iz 4 units for cattle and S unite for the E/T factor
in 140 miles. This shows s 85 percent comparison for number of cabtle per
square mile and the B{T factor.

Ffollowing the sams comparisons for average annual preocipitation the dseline

was 4 units of cattle o 7 uwnits for precipitation, 4 units for cattle as

kY

or precipitation, and 4 units for catile as compared with

compared with 3 unibs

1 #ap 5. Oklahome Water, op. eit., p. 80.
Mzp 6 was prepared from datas obtained from G. E. Batschelet, Areag of
the United States 1940, Sixteenth Uensus of the United Statoes, United States
Government Printing Office, Washington, D.C., (1940).




five units for precipitation. This gives a 67 percent comparison for aversge
annual precipitation or 21 percent lsss than the BT factor.

As one proceeds westward out of the wooded country, both grass end cattle
tend to increase until the short grass eountry is rsached vhere the grazing
resource becomes limited. Where the short grass couwntry begins, the number
of ecattle per square mile seems to decreass, The western boundary of the wooded
country follows, %o a great extent, the 30 E/T isopleth. The castern boundsry
of the short grass counbtry is approximately the 24 E/T isopleth. It is bstween
these two boundaries on the west and the cast that the greater number of cattle
per squars mile is found, Throughout the zone that lies between the 30 and the
24 R/T factor lines, forty or more cattle are found per sgquure mile. Penetra-
tion westward of an Z/? factor ridge in Woodward County is not foilomed by
gimilar eattle distribution, possibly because of the dominance of grain farming,

Throughout the western portign of Qklahora the lines of equal number of
cattle per square mile and those that denote average annual procipitation tend
to follow the same overall patdern. The wedge-shaped pattern presecnted by each
is nearly coincident in Custer and Roger Mills counties. The B/T factor shows
a better relationship in the regular sweep of its lines that are less irregular
than the rainfall limes.

In the eastern part of the state compariscons of cattle and average annual
pregipitation are difficult to point out. There is, however, a tendenecy for
the pumber ol cattle te decrease as the E/T factor exceeds 31 in the southeast-
ern portion of the state. Ian the northeastern part of Oklahoma those values
appear to be unrelsted, Thore is a general decrseasse in the number of cattle
as the average annusl precipitation decreases, an exception being Craig County.

In the southeastern part of the sbate, where farms are quite small, on
the average the numbey of ecettls per souare mile decreases to as litble as 20,

This seems tc show that whers the farmer is devobing most of his land to row-
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erop farming he has little space for cattle other then those which he keeps
for milking purposes.

The exceptionally large numbers of cattle per sousre mile found in Jei-
ferson County on the south and in Osage County on the north are the result of
influences entirely unrelated to moisture availability., The nmative grasslands
heve been preserved because they were granted Vo Indians by the Government with
stipulations in the deeds which prevent sale of the properties. In Dany cases
the Indian owners have withdrawn to ¢ity life and have leassed their land to
cattlenen, Large ranches were thus formed and have been able to withstand the
norml pressure for erop land ubtilization.

The eastward exbension of a zone with 30 to 40 cattle per square mils
along the Arkansas River near Tulsa and Muskogee is probably due to the large
dairy herds that gupply the cities of the area, Since the farms of the easteram
and southeastsrn part of the state are small and much more numerous than those
of the western portion, it would seem that a large percentage of the cattle of
that area are small herds of dalry cows used to supply family needs. This
would be true, particularly, in the exirewe southeast corner of the state.‘

In the early days there were at lsast four large areas that were unoccu-
pied by Indians where the eatble industry arose in Oklahoma., The largest of
these areas was that part of the Gherokee Outlet that had nét besen ceded to
the tribes under the Osage and Ponca agenciezs. West of this strip lay "No
Man's Land,” which was later to become the Panhandle of Oklshoma. This strip
of high, level prairie was sbout 1Y0 miles long and over 34 miles wide. In
the extreme southwestern part of the state, between the twe branchses of the Red
River, is the third region which is some 70 by 90 miles in gize. The fourth
region, known as the Unassigned lands or 01d Oklahoma, lay in the cepter of the

state. The latter region comprised nearly 2,000,000 acres of well-uatered,



fertile plainland.g

Oklahoma is well adapted for the livestoek industry. The mild winters
ninimize the need for shellers for the stock and the abundance of feed assuras
then a year round diet. Before the coming of white man to what is now tha state
of Cklshoma vast herds of buffalo grazed the pleins. The huffzlo geve way to
the Texas longhorn which in turn gave way 4o the high-grade cattle or to
cultivated crops which may be used as feed, The inbtroduction of the barbed-
wire faence gnd of vhe homesteaders into Oklahoma mariked the deeline in the early
cattle industry. At present ranching is carrieé on conly where the land is not
suitable for farming or where stock raising became sc deeply rooted that other
typeg of agriculiure could not displace it. A pood example of ranching country
that remains is Osage County.

In cenclusion, it apwars that the &/T factor shows a closer comparison
than average snnval rainfall with cattle distribution per sguare mile in central
and western Oklahoma., In the eastern portion of the state there is little
apparent relationship of the B/T factor and the cattle lines. Sone exceptions
to the distribution patiern are probably due to social, political and econonmic

conditions.

2 £.3. Dale & M. L. Wardell, History of Oklahowa, Prentice-Hall Ine.,

Hew York (1948},
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CHAPTER VI
AVERAGHE SIZE OF FARMS AS RELATED T0 THE E/T FACTOR

Average size of farms, calculated by counties, shows an inverse relation~
ship to the lines of the E/T factor (Maps 6 and 7).} That is, the smaller the
famm area the groater the B/T factor, and the larger the farm size the samller
the E/T factor. Farms in the state of Oklahoma vary in size from an average
of sighty~-six acres in the goutheast coraer to an average of eighteen hundred
acres in the western end of the Panhandle, Area of farms 1s determined to a
great extent by climmte, with topography, type of soil, character of pecple,
and marketing Teatures as limiting factors.

Since cere of rowerops requires much more work than husbandry of cereal
crops, farms in the areas of corn and cotton are smaller of necessity than in
srall grain sections, They tend to be diminutive, in fact, when compated with
those of the western part of the state where machinery permits sxtensive famm-
ing. In rowerop farming the operator will not cover as much ground in one day,
thus limiting his need for land.

On the other hand, operators using large, modern tractors can plow rmeh
more area per day., The writer, for example, has plowsd ninety-four seres in
3ix days with a bractor and & plow. In another ingtance he plowsd eighty-five
acres in sixby-four hours of actual plowing time in a large flat field.

As numbers indicated the average E/T factor decreese, the aversge size
of Tarms increase, particularly in the'mestern part of the gtate, This appesars
to indicate that when the E/T factor declines in amount there is a deerease in

the overall ability of the lands of western Oklahoma to produce. Such a

1 Yap 6, Oklahoma ¥ater, on. eit., p. 80.

Iap 7 was propared from data obtained from C. E. Batschelet, Areas of
the United Stetes 1940, Sixteenth Census of the Unltsd States, United States
Government Printing Office, Washington, D.G., (1940)
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condition makes it necessary for a farmer to utilize more land in order to nain-~
Yain the same standard of living as on a spaller area uhere production is
intense, HBowever, this does not imply that the standard of living irn the ezst-
ern section of the state on smell farms is ag high as on the larger farms of
the wesb.

Insufficient figures for the Panhandle lead to a distorted picture of that
area. One poink is not enough to determine a line;for this reason most of the
isopleths in the Panhandle were ommitted. The area of individual farms averages
around 1,800 acres per individual farm in the extreme western county of the
state,

Ozage County presents a striking deviation on the map. Indian land
status makes it possible for ranchers to lease large quantities of land in
single blocks thus accounting for thevhuge farms of that area as compared with
the famms of the swrounding counties.

By far the larger portion of the state of Cklahoma is divided inbte farms
whose average size ranges from one hundred and fifty to three hundred acres
per farm. This region is generally bounded by the 22 and 32 B/T isoplsths.

Only the southwestern corner of the state is an important excegpbion to this
rule.

Intensive lgnd use, common in the vieinity of urban districts, has result-
ed in swall farms surrounding Oklahoma Ciby and Tulesa, High land values and
part time availability for agricultural exploitation in these two areas
determine farm size. Possible future use of the land alse entered the pieture,
i.e., town sites, and special or general faring.

¥any of the exceptions %o the above comparisons regarding famm size can
be attributed 4o the arbitrarily laying out of the Indian allotments and dsterm-

ining the size of homesgteads by Governmental decree., At that tlme, loumskers



and other Government officials had no comception of the true productive capacity
of the land and, consequently, the proper size of individual farms to be estab-
lished.

In most cases the true worth of agricultural land has been detecrmined by
its production. IHxceptions appeared where oil or other minerals entered the
picture, 1In some cases original farms were grouped into much largsr units as
in northwéstern Oklahoma. Other eircumstances caused the land to be divided
indo smaller'units as in the wvieinities of Cklahoms City or Tulse.

The average size of farms incresses almost continuonsly from the south-
eastern corner of Oklahoma to the northwestern corner. This increase becomes
very rapid and pronounced to the northwest of Roger Eills, Dewey, Major, and
Grant counties,

The lines of equal average size of farmg also tend to form a wedge-shaped
extension, in this came 2 trough, throughout Caddo, Washita, and Backham
ecounties, which is in harwmony with the general inverse reletionship to the B/T
factor. This srea of smaller farms extending into the west lies in the valley
of the Waghita River and may be accounted Tor by the fertile soils there.

This trough iz from B0 to 75 miles south of the B/T factor uwedge.

Along the north border of Oklahoma there is a varistion of 10} units
(50 acres sguals 1 unit) in 175 miles in the average size of farms as compared
to 4% units for the E/T factor. In central Oklahoma, Oklahoma, Canadian, Caddo,
Custer, and Hoger Mills counties, the ratio is 5 units to 150 miles for the
average size of farms as compared o 4 units for the B/T factor. In the southern
part of the state, Murray, Carter, Stephens, Comanche, Tillman, and Harmon
eounties there is a ratio of 2 unitz to 165 miles as compared to B units for
the B/T factor. This shows a 54 percent comparison.

Average size of farms and gverage smnusl precipitation show no coincident

patterns in any part of the state, Howsver, using the same east-west lines
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across the state that were used for L/T factor the ratio for precipitation is

7 units to 175 miles for average annual precipitation and 10% units for average
size of ferms. In central Oklahoma the ratio is 4 units to 180 miles for
gverage annual precipitation and B units for the averags size farms. In south-
ern Oklahoma the ratio is 2 units to 165 miles for average annual precipitation
and 2 for the average size of farms. In other words, this ghous én 82 percent
comparison.

The irregular pastterns presented by both sets of lines in the eastern
portion of the state shgw little comparison except that the E/T factor increases
from 30 to 36 and the average annual precipitation inereases from 34 inches %0
56 inches over the arca where the average size of farms decrease from 200 ameres
to about 85 acres. Hers the precipitationrpattern more closely comparss with
the size of farms than does the E/T factor.

In conclusion, the E/T factor shows a 54 percent comparison in western
Oklahoma, while the average smnual precipitation shows 82 percent comparison.

In eastern Oklahoma the comparisons are difficult to show and inconclusive.
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CHAPTER VIL

WHEAT YIELDS AS RELATED 70 THE B/T FACTOR

Despite the fact that the culiural fealtures previously discussed show
moderately favorable comparisons with the E/T factor and average annual preci-
pitation maps, wheat shows very little (Maps 8 and 9). 1 Tpe average yield of
wheat in bushels per acre =s calculated by counties presents an erratic pattern
when repregented by isopleths on a wap of Oklahoma.

In general, wheat seems to be affected more by topography, types of soil,
and rainfall at cerbain times during its growing season rather than the total
amount. Then oo, cultural factors such as the practice of fallowing and land
vbilization following o farmerts prefez es ave important,

'

a different ncture from coin, being siumllsr in its physiog-

=g
L

Wheat is o
onomy to the native whealt grass., Under pressnb coupe titive condiiions, it
requires much larger tractors and equipment vo raise and to harvest crops
therefore production is usuelly not lwportant over rough terrain or in smsll
field wnits., HRalging of wheat, then, is restricted o those sections where the
land is characterized by smooth topography and by fields of reasonsble size.

Tields are lower in the southeastern corner of Cklahioma comprising Hee
Curtain, Choctaw, Le¥lore, Latimer, and Pushmataha counties,

Another reason for decrecased yields in the Southeast is lack of particular
minerals required for optimum yields. The solls have been leached of their
soluble minerals by excessive rainfall, fThe moist climate favors pests, vusts
and other plant diseases. . Heavy rainfall during late spring lowers the gualiily

the wheat and oiten interferes with the harvest.

The areas of the wheat belt with the higbest yield per acre occur in the

& lap 8, Oklaboma Water, ope cite, p. 80.

Map 9, Oklahoma hyricultural o Statistics, op. cib., p. 58-63
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zonz between the shortegrass country and the galeria forest valleys in the
northern part of the state and a little west of the centor.

The Tact that wheat production doss not compers as favorably with the E/T
factor as does other cultural featurss does not neeecssarily mean that it is
not affected by thig factor, Oklahomas is near the southern limit of extensive
wheat production and the southern pert, lying as it doss in an area whers the
rainfall iz affected by the Gulf air stream, has its annual rainfall distri-
bution altered somewhat from the conbinental typo rainfall of the mjor portion
of the wheat belt. Rainfall continuing too late in the spring cap lower the
yisld consi&erably by bLlighting the kerncls or csusing the wheat stalks to fall
bofore harvest. Another physical condition that enters tho pleturs is the dif-
ferencc in types of soil. Receiving nmore rainfall than the northwestern por-
tion, the soils of the southeastern part of the state would naturally be more
leachod.

Lines on tho map showing an egqual production of wheat as compered with
the lines on the E/T factor and average annual precipitation maps present such
an irregular pattern throughout the state that it is impossible to show any
significant comparisons anywhere in the stats,

Oklahoma became a major wheat producing statevin sbout 1914. Production
for that year was approximsbtely 27,000,000 bushels; however, this figure rose
until in 1931 the production stood at a peak of nesrly 80,000,000 bushels,

The aereage rose from 2,701,000 to 4,960,000 acres between 1914 and 1936, and

in 1938 gix million acres were planted. The harvested acreage varied greatly

from year to year, depending on the area abandoned each year for not being worth
harvesting. The lowest average yield for the state was 8.0 bushels per acre
in 1936 snd the highest was 17.5 bushels per acre in 1914. In 1944 Oklahoma

ranked third among the producers of wheat being cexcesdsd only by Horth Dmkota



&

e

and Kansas,

Since 1894, the acreage of whoat in Oklahoma has besn eharacterized by
four separate periods of growbth. The first, from 18%4 to 1910, was & gradually
upward trend. From that dste until the World VWar I pesk in 1919, acreags
plented increased sharply and steadily. After the war, planted acreage leveled
off at 4 to 5 million acres, with the most deviation oceuring apparently in
response to favorable prices in the middle 1920's. The fourth change is the
spectacular increass beginning in 1934 and contipuing inte 1935 wnhien the Agri-
cultural Adjustment Aduninistrstion placed restrictions and allotments on the
growing of wheat.g

Vo discernible relationship between wheat production and the E/T factor
or average annual precipitation could be found; other factors are more important,

it appears.

£ X, D, Blood and darjorie Lee Hill, *Wheat Produection in Oklahoma, 1894-
1938", Agricultural Marketing Service, United States Department of Agriculture,
Oxla. A, & M. College Agri. Bxp. Sta., Stillwater, Oxla., IZxp. Sta. Cir, Jo. 92, ,
(April, 1944), P. 5.
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CHAPTER VIIL
CONCLUSION

In the western portion of the state the E/T Pactor and the cultural
features-~corn, cattle, and average size of farms--show an average compariscn
of 74, 88 and 54 percent, respectively. Average annual precipitation compari-
sons of the same cultural features show 78, 67, and 82 percent respectively.
In these three comparisons in western Oklahoma, then, it appears that in two
out Qf three ceses the average annual preecipitation showed a closer relation-
ship, showing 72 percent Tor the B/T factor and 76 percent for bLthe averagze
annual precipitation. However, the best comparison found, of 88 percent, was
in the case of cattle per square mile and the 5/T factor.

The isopleths on the maps presented nore or less irregular patterns through-
cut the eastern portion of the agtabe meking comparison difficultd in all cases
concerned., It was practically impossible to Tigure percentages for this area.
Only an estimete could be made and it gives an almost equal comparison for the
E/T factor and the average annual precipitation maps.

Ho discernible relationship between wheat production and the /T factor
or everage annual precipitation counld be found. It appears that other fectors
play a more important roll in determining the yield of wheat.

There appears to be aboubt the sawe comparative value botween the‘E/T
factor and the average annual precipitation and the cultural features. .There
were five closer comparisons over the enbire state in each case of an equal
nomber.

It appears that the /T factor shows trends ir some cases, In other
instances it helps to explain causes and rslationships that average anmual pre-
cipitation does not show. In fact, the two appeared to supplement saeh other.

However, its valus slone for comnparison is about compzrable to that of the



average annual precipitation. Tue &/T factor proved disappointing in not
displaying more compariscns than were found.

There were some cases where the E/T factor lincs coinecided with those of
culbural featuresz. 1t appears that i¥ such esleuvlations by the Government are
woerthwhile, they would not be justified for cultural feature studies alone
because average anpusl precinitation and other destributions zhow somewhat
similar comparative relationships.

Tubure investigation of the E/T facter snd cultural or natural features
night be carried on in a dry ecyele period. Also, other natural and culbural
features might be compmred to ascertain if thers be any signilicant relation-
ships. Statistical nmethods might be further utilized. Smaller units of distri-

bution might show betier comparisons.
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