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Chapter I
INTRODUCTION

Kansas is one of the ten states which constitute the
Great Plains States geographical region of the United States,

Western Kansas forms part of the eastern portion of the Great

Plains Proper as distinguished by both Kraazell and Pearson.2

Climate has & profound influence upon the region's
agriculture. The climate of the Great Plains is characterized
by variability and semi-aridity. Its variability is very
unpredictable, Years of drought may be succeeded by periocds of
excessive precipitation. The climatic extremes have been noted
to be the most distinctive physical characteristic of the Great
Plains,

They are not arid land; they are not a humid or
sub-humid land; instead the Plains are a semi-arid
land, but not semi-arid in that the climate is not
half-way between humid and arid, They are not half-
way between dry and wet. BRather, some years they are
dry and even arid; other years they are very wet;
and still other years they are wet or dry at wrong
times from the stand-point of agricultural production
and yields, It is this undefinable aspect of aridity
that gives the Great Plains their distinctiveness.3

1Carl Frederick Kraezel, The Great Plains in Transition,
(University of Oklahoma, 1955), p. 5.

2James Pearson, "The Great Plains Today: Depopulation
Poses Its Problems," Journal of the West, Vol. 6, No. 1, 1967,

pp. 6-8.
3Kraezel, op. cit., p. 12,




In such an unpredictable climatic environment, irrigation
practices become very important to supplement the inadequate
moisture precipitation, and to serve as an insurance against the
uncertainties and prolonged drought years, The dependence of
irrigation where agriculture is the main economic activity, has
become of increasing significance in many portions of the semi-
arid Great Plains,

Low population density and slow growth rate characterize
the human aspects of the Great Plains. Anderson has described
the Great Plains as:

. » » known for its wide fluctuations in many

parameters of economic activity, climafte and social
structures. It is an area whose economy is highly
dependent upon agricultural production and related
activities, It is an area which has experienced
relatively low growth ra%es in population and levels
of employment during the past three decades., It is
an area in which its natural resources exist in
relatively abundant amounts, . . . It is an area
which is spar sly populated, and as such, its loca-
tion relative to large markets for non-agricultural

products places the area at a comparatively great
disadvantage.5

Regarded as "The Great American Desert'® it was last settled in the
history of Europeanization of the continent, and served as a
transit region7 throughout the frontier movement of the west,

Settlement in this region was a struggle between fortune seekers

5Dale Anderson, "Dimensions of Future Water Resource
Problems in the Northern Great Plains," Proceedings of the
Seminar, Agricultural Council of the Great Plains, Publication
No. 54, 1971, p. 1.

6Carroll D, Clark, People of Kansas: A Demographic and
Sociological Study, (Topeka, Kansas: Kansas State Planning
Board, 1936), p. S.

7Coﬁton E, Mather, "The Great American Plains," AAG, Vol,
62, No, 2, 1972, p. 245,




of the late nineteenth century and the inhospitable nature, It
was a struggle through which adaptations to the environment
were evolved, the mqst important of which was irrigation,

Whereas the Great Plains proper constituted about 16%
of United States land area, it had only 2,7% of the people by
the 1960 census, with a density of only 5 persons per square
mile.8 One of the greatest contemporary human problems include
rural migration and depopulation, a phenomena started since the
1930's,

1930 was the population growth peak in all the Great
Plains States, 1870-1920 marked the period of the most rapid
growth, Since 1930, there has been a steady or slow decline
in the population growth rate of most states in this region.
This decline is most marked in the rural areas., Table 1 gives
the trend of rural population growth and decline between 1920
and 1950, The economic depression of the 1930's affected all
sectors of the economy, but regions depending on agriculture
were most affected. Yet, to the Great Plains farmers, it was
the combined tragedies of the world-wide economic depression,
the prolonged drought and dust bowl, and the depopulation of
the rural community.

But while other areas have long recovered from the
demographic disruptions of the period, in the Great Plains
States rural depopulation and low density persist., For example,
the 1970 census shows that many of the counties with population

decrease during the past few decades were located within the

8Homer E. Socolofsky, "Introduction to the Great Plains,”
Journal of the West, Vol, 6, No, 1, 1967, p. 3.




Table 1

Rural Population of the Great Plains States 1920-1950

State 1920 1930 1940 1950
North Dakota 376,500 387,200 338,900 302,500
South Dakota 266,400 293,900 247,100 217,800
Febraska 367,600 375,400 332,900 289,800
Yansas 284,200 302,500 258,400 235,000
Oklahoms 388,300 388,600 302,000 237,800
nexas 831,300 1,118,500 1,121,800 1,018,100
New Mexico 54,600 62,700 67,900 69,800
Colorado 168,400 178,700 153,900 153,200
Wyoming 65,500 72,600 74,200 64,800
Montana 252,500 235,600 212,300 198,500

TOTAL 3,005,300 3,415,700 3,109,400 2,787,300

Source: U.,S., Bureau of Census, Population Census of 1930,
1940 and 1950,



Great Plains.8 Measures of economic parameters have indicated
that the Great Plains region also lags behind the nation in

economic growth as is shown in Table 2.

Table 2

Growth Rate: Income and Employment
In U.S. and Great Plains

Uu.sS. Great Plains
Period Growth Rate Growth Rate
% %
1940 - 1950 14.5 11,0
Population 2 1950 - 1960 18.5 9.5
1960 - 1970 13.3 6.0
b 1950 - 1960 76.25 58.70
Income
1960 - 1969 86.35 77.42
1940 - 1950 26,7 | 19.2
Employment ° 1950 - 1960 15.5 5.7
1965 - 1970 19,9 18.5

Sources: &, U.,S. Bureau of Census, U,S3. Census of Population,
1940-1970, :

b. U,S. Department of Commerce, Office of Business
Econcmics, 1970,

¢, Growth pattern in employment, Vol. 4, Great Plains,
1950-1970, Washington, D.C.

Statement of the Problem

Kensas shares a relatively stable or declining population
with the rest of the Great Plains states, particularly the
Western half which falls within the Great Plalns Proper. Within

this broad region of marked depopulation, Southwestern Kansas



stands out as an exception., The Southwestern group of counties
have had a steady population since the 1940's while the counties
in the Northwest Central have had a persistent decline in popu-
lation typical of the Great Plains Proper., Fig, 1 shows the
study regions. The Southwest region consists of fifteen

counties which are: Finney, Grant, Gray, Greeley, Hamilton,
Haskell, Kearney, Lane, Meade, Morton, Scott, Seward, Stanton,
Stevens and Wichita, This region has a combined area of 7,589,090
acres, which is about 14,5% of the total land area of Kansas,

The Northwest Cenural also consists of fifteen counties, which
are: Cloud, Ellis, Gove, Graham, Jewell, Lincoln, Mitchell,
Norton, Osborne, Ottawa, Phillips, Rooks, Russell, Smith and
Trego., It has a combined area of 8,259,480 acres, or about 15.7%
of the total land area of Kansas,

Both groups of counties have the same average climatic
parameters.9 They all depend upon agriculture as the main
economic activity for the welfare of the people. It is the prin-
cipal source of income and emplioyment. Pallesen has remarksd of
the significant role of agriculture in the economy of Kansas:

The state's overall economy is dependent upon its
agricultural resources, Agriculture is the largest

industry and creates the most business of any indus-

try in the state, Farmers are burying many things

and creating numerous jobs for other people, Agri-

culture during the recent years has become a highly

inter-dependent industry. As agriculture becomes

commercialized and speclalized it is more difficult
to distinguish between farming and related industries.

8Norman Landgren, "The Role of Water in the Economic De-
velopment of the Great Plains," Proceedings of the Seminar,
Great Plains Agricultural Counsel Publication No, 54, 19?1 s iv.

9Kansas Planning for Development, Regional Review (09
and 07) for Planning in Kansas, Report Nos. 14-09 and 14-07.
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Today agriculture includes production, processing,

manufacturing, marketing, utilization and consump-

tion. Also included are the purchased inputs used

in commercial farming,10

This remark is even more potent for Western Kansas where
the industries are agriculturally based. Table 3 shows the
proportion of persons employed in the various industries of
occupational employment in 1970, It should be observed that the
Table 3

Industry of Occupaticnal Employment for
Persons of 16 Years and Above 1970

INDUSTRY SOUTHWEST NORTHWEST CENTRAL STATE
TOTAL 32,313 46,704 852,313
Agriculture 685 11,189 90,714
(28e7%) (24.0%) (10.7%)

Manufacturing 2 »312 2,721 147,933
7.2%) ( 5.8%) (17 47)

Mining 1 221 1,487 10,228
3.8%) ( 3.2%) ( 1.2%)

Co.istruction 1,826 976 51,423
| ( 5.7%) Cellg) ("6.0%)

Others 18,079 28,328 552,015
(5 .6%) (60 6% ) (64.8%)

Source: U,S, Department of Commerce,
Section C, Social and Economic Characteristics,

Bureau of Census, 1970,

percentages employed directly by agriculture in both the South-

west and the Northwest Central were over two and a half times

the percentage for the state,

10
Annual Report,

J.E. Pallesen, Kansas Board of Agriculture,
1970-71, p. 132,

On the other hand, while manufac-

54th



turing accounted for 17.4% of employment for the state, the
proportions for the Southwest and the Northwest Central were
7.2% and 5,8% respectively.

In 1970, farm income accounted for 6,44 of personal
income in the state of Kansas, but in Western Kansas it was 26.9%
for the Southwest and 22,1% for the Northwest Central, However,
one major variable factor is the extent to which irrigation
practices have been developed. For instance, in Southwastern
Kansas, development of irrigation has been accelerated since
1940, in an attempt to adapt to the natural environment, Devel-
opment of irrigation in the Northwest Central has been very slow.
The Southwest has the highest density of irrigation in the state,
with 40.6% of harvested cropland under irrigation, The North-
west Central has only 3.57 and the state 9.9%4. The Southwest
possesgses 64,8% of the irrigated lands in Kensas while the
Northwest Central has only 4,64%. |

In 1970 ten out of the fiffeen counties in the Southwest
had an overall farm valiae of over $10 nillion dollars from field
crops, and the remaining five counties between $7-9 million.
For the same period the Northwest Central had no county with
crop value above $10 million dollars, and the only six counties
had between $7-9 million while the rest fell below $7 million,
Per acre and per farm value in the Southwest exceeds the state's
levels while in the Northwest Central they are below the state's
levels., For the period of 1940-1970, the population of the
Southwest increased by 55.7% while the Northwest showed s
decline of -21,5%.
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This thesis measures various demographic, social and
economic parameters in these two regions (the Southwest and the
Northwest Central) in correlating irrigation practices and
demographic trends in Western Kansas from 1940 to 1970. The
postulation of the researcher is that there is a strong areal
association between irrigation density and steady population
. growth in Westerm Kansas.

Although this thesis is not mathematically accounting
for causal relationship, it is supported by developing a strong
correlation between the highly irrigated areas and steady popu-
lation growth in both time and space. Other factors may be
contributive, but in these two regions various human and
economic measures only show a stronger correlation between
irrigation and population growth.

Economic development in the region depends upon agricul-
ture, Water and land are the two most important natural
resources, and serve as the foundation for agriculture. The
combination of fertile soils and adequate moisture are necessary
for agricultural viability in a moisture deficit region like the
Great Plains, Since natural precipitation is inadequate, inten-
sive agriculture is not possible without the application of
irrigation for supplement. Field crops produce significant
revenues throughout ﬁhe Plains States, and supplemental irriga-
tion adds materially to the levels of output, Where irrigation
has been developed, the localities have been able to derive
higher income and the agricultural economic base has been stabi-

lized, It is here also that population has continued to grow
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similarly with the other parts of the nation, There is less rate
of out-migration, which leaves the population with a sizeable
proportion of the reproductive age group, preventing decline,

The persistent population decline in the Northwest
Central reflects the absence of intensive irrigation practices
in the region's agriculture, Thus if irrigation were developed
as in the Southwest, it is suggested that the socio-economic
well-being woqld compare favorably vis-a-vis the other counties,
and that the persistent population decline might also be

arrested to an extent,

Method of Analysis and Preview of the Thesis

In 1963 the state of Kansas was divided into eleven
multi-county regions, based on the variability of selected
physical, social, economic snd politic . - faetors ,  Tfor the
purpose of regional planning and economic development, The
regions created were desgnated as "State Economic Regions for
Plamming," These economic regions were delineated on the assump-
tion that they form "homogeneous units with commonality of

s.“11 Two regions which

character, problems and opportunitie
coincide partially with the state economic regions have been
chogen for the purpose of this study. These are the Southwestern
' Kansas Region, 07 and tﬁé Northwest Central Region, 09, However,
the units of each region have been modified by the inclusion of

other adjacent counties for reasons for comparative study based

11Kansas Planning for Development, op. ¢it,, p. 1.
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on an equal number of county units.

Each of the regions consist of fifteen contiguous
counties selected on the basis of their homogenuity in physical
and human attributes to determine the spatisl association between
the levels of irrigation practices and steady population growth,
Other hﬁman, economic and social elements were statistically
tested by using correlation analysis., The net-increase in farm
income, attributable to irrigation, was computed from which the
productive capacity ratios of crops under irrigation and dry
farming were determined, Assuming greater labor input in the
irrigated regions, the percentage increase of employment, was
also examined., Demographic and economic statistics for each of
the regions and the state as a whole are included for comparison,

Chapter II of the thesis describes the physical setting
for irrigation agriculture, with special emphasis on the
precipitation variability. Chapter III examines the water
resources avallable for irrigation expansion in both regions,
Chapter IV discusses the development of irrigation and its
economic impact on income and employment opportunities in the
regions, Chapter V outlines the trends in population change
since the earliest time of settlement in Western Kansas, Chapter
VI is the crux of the thesis, It analyzes the various socio-
economic and socio-demographic parameters which are considered
to be the direct and indirect influences of irrigation, These

analyses lead to the summary and conclusions,
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Review of ILiterature

2

Several studies dealing with 1rrigation1 or population

trend513 have been undertaken by economists, demographers and
statisticlans for the state of Kansas and the Great Plain814 in
general, However, these studies limit their scope or extent to
specific aspects of irrigation, agriculture or population, Most
economic and demographic studies content themselves with statis-
tical analyses, without adequate emphasis on the spatial rela-
tionship between irrigation and population. But it is not
sufficient to generali=e, for example, that in the Great Plains
or in Kansas, "there is a continued outward migration from the
rural areas to the urban; and migrants tend to be young adults
or teens."15 Although studies relating to population and
irrigation are not difficult to find, to the best knowledge of
the researcher, no study comparable to this one of spatial assoc-
iation between irrigation and specific demographic patterns of
growth or decline has been done in any part of this region.

Data used in this were collected chigfly from the U,S,

Bureau c¢f Census, Census of Population and Agriculture of the U.S.,

12R3 chard Pfister, Water Resources and Irrigation in
Southwestern Kansas. (Lawrence, Ks,: U, of Kansas, 1955).

13sanes H. Hop, Population Trends in Kansas from 1940-
12503 (Kansas Agricultural Experiment Station, Report No. 71,
1956).

1M'Paul J. Schwind, "Migration and Regional Development in
the United States, 1950-1960," Research Paper No. 133. (Chicago:
University of Chicago, Department of Geography, 1971).

15Dorothy Thomas, Research Memorandum on Migration
Differentials, Soclial Science Bulletin 43, 1938,
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the Kansas State Board of Agriculture, Publications of the
Kénaas Agricultural Experiment Station, the Extension Service

of the University of Kansas, the Center for Research in Business,
University of Kansas, the Water Resources Board, Kansas Planning
for Development, and the Proceedings of Seminars of the Great
Plains Agricultural Council,

Sources of data vary greatly, with the degree of
accuracy. In certain instances required valuable data for inves-
tigation are withheld from publicaﬁion for individual interests,
Besides, state and natlonal publications may possess conflicting
data, Where such conflicts arise, national figures have been
used in this study. It is doubtful that these anomalies in any

way reduce the sfrength of the argument presented in this thesis,



Chapter II
THE PHYSICAL SETTING FOR IRRIGATION

In all agricultural communities, the constituents of
the physical factors of the envircnment and their interplays
with man‘s cultural adaptations and inmovations determins, to a
great extent, the types of products, the systems and methods of
production, and the level of successful and productive capacity.
Although these may be modified by technology, social and economic
factors, all living organisms require certain optimum natural
conditions from their environments in order to successfully
reproduce, Climate and soil are the most important aspects
among the physical factors affecting agricultural production,
Climatic factors cénsiderably influence the agricultural
gettlements of the arid and semi-arid regions, as in the Great
Plains, Of the climatic factors, precipitation is the most
important element. The total amount, distribution and reliabil-
1ty of precipitation, exerts great influence upon agricultural
communities of the Great Plains region, Writing during the pro-
longed drought of the 1930's, Clark remarked:

Droughts often combined with hot winds have been

responsible for the major economic disasters of
natural origins in Kansas, . . . Of the numerous
geographic variables affecting the economic organi-
zation and community patterns in Kansas, rainfall

variably is the most striking, pervasive and compel-
ling in its effect,l

1Carroll D. Clark, People of Kansas: A Demographic and
Sociological Study, (Topeka, Kansas: Kansas State Planning

Board, 1936}, p. 7.
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Beéognizing the importance of climate in agriculturs,
this chapter considers the environmental factors necessitating
the application of irrigation practices in Western Kansas as in
other parts of this broad semi-arid region, Climatic varia-
bility and inadequate and unreliable precipitation are mostly

emphasized,

Climate

| Western Kansas marks the eastern most portion of the
Great Plains Proper, which extends westward to the foothills of
the Rocky Mountains, It occupies the high plains physiographic
region of Kansas, with an approximate maximum elevation of
4,000 feet along the Colorados border, and slopes gradually
eastward to the Missouri valley. As in the Great Plainsg in
general, the inland location gives the region a continental

2 The

mid-latitude climate of an exceptional variability,
scarcity of water and the low annual average precipitation of
16-22 inches places the region in a semi-arid climatic category,
and is regarded as part of the legendary "Great American Desert”3
and "The Short Grass Country.”#
Factors which affect the climate of Western Kansas and

the Great Plains in general include relief, continental loca-

zAndrew D, Robb, "Supplementary Climatic Notes for
Kansas," Climate and Man: Year Book of Agriculture, (Washing-
ton, D,C,: U,S, Dept., of Agriculture, 19&15, p. 882,

3Glark, op. cit., p. 8.

uFlora D, Snowden, Climate of Kansas, Report of the
Kanias State Board of Agriculture, Vol, ILXVII, No. 285, 1948,
P. 1.
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tion and the slternate procession of different alr masses
which sweep over the region,

Most of the rainfall in this region results from the
interaction of two major air masses; namely, the Tropical
Maritime (mt) from the Gulf of Mexico and the Polar Continen-
tal (cp) which advances from the Arctic Pole, The mt is weak,
warm, light and unstable., The cp is dry, cold, heavy and
unstable, When the mt is drawn inland to meet the advancing
cp, the former is displaced and frontal rains occur, This is
the chief source of rain in the region, However, the region
ig too far west to be constantly under the mt from the Gulf of
Mexico, The mt, which reaches the Plains through the Mexican
Plateau, has too little moisture to spill when it comes into
contact with the cp. This situation accouncs for the meager
rainfall in the region, However, the region is too far west to
be constantly under the mt frdm the Gulf of Mexico., The mt;
which reaches the Plains through the Mexican Plateau, has too
1littie moisture to spill when it comes into contact with the cp.
This situation accounts for the meager rainfall in the region
and is the cause of its semi-aridity.

Occasionally the molst laiden mt alr masses may be
drawn far west when powerful low pressure cells develop inland.
It is during occasions like this that the region receives above
normal rainfall, Variabllity of rainfall therefore depends on
the frequencies of contact between these air masses. But these
occasions, although they may come in a series, are hardly pre-

dictable,



18

In Kansas, the amount of annual precipitation decreases
from the east to the west, (See Fig. 2). The annual average
rainfall ranges from 26 inches in Ottawa county to 15,7 inches
inlstanton county along the Colorado line, Mean annual rainfall
for the Southwest is 17.6 inches while the Northwest Central is
22 inches, Most of this is received between April and
September, Fortunately for an agricultural region, the modest
precipitation is offset by the fact that over 75% of the rain,
"whenever it comes," is received during the growing season.

Rainfall efficiency for the region is high,

Table 4

Climatic Conditions of Western Kansas

NORTHWEST

CENTRAL STATE

SOUTHWEST

Mean Annual Rainfalla 17.6 inches 22.0 inches 26.8 inches

% Precipitation dur-P 77.0 77.0 73.0
ing growing season
Mean Temperaﬁurea 55.5° &, 53.7° F, 55.0° F.

Sources: (a) Climate of Kansas, State Board of Agriculture,
Vol, XXXVII, 1939-1940, p. 177,

(b) Regional Review for Planning in Kansas, Report
Nos. 14-07 and 14-09.

Precipitation in the form of snow varies from 14.8 inches
in the Northwest Central to 22.7 inches in the Southwest.5 In

some years, Snow cover may be present as long as 30 days in the

5Farm Facts, Annual Report of the Kansas Board of
Agriculture, Topeka, Kansas, 1970,
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northern part of the region, but on the average this may not be
more than a total of 15 days.6

Mean temperature decreases from the south to the north,
Mean annual temperature in Morton County (Southwest) is 59.9° F,
while the same for Jewell County (Northwest) is 52.7° F.
Variation in temperature is considerably less than variation in
precipitation, The average temperature ranges from above 80° |
in the summer to below 25° F, in winter in the Northwest. The
corresponding figures for the Southwest are 78O F. and 300 F,
respectively. |

Prevailing winds are from the south for most of the
year, except during the winter when the northerly cold wind may
be more pronounced, In general, the Southwest has the highest
wind velocity in Kansas. Wind speed in the Southwest averages
about 15 miles per hour, approximately 5 miles faster than in
the east,? The wind contributes to the moisture deficiencies,
It increases the rate of evapotranspiration, and in prolonged
(rought periods, dust storm incidents may be more severe as in
the 1930 and 1953 dust storms,

Temperature and winds directly affect the supply of
moisture available for plant use, The higher the temperature
and greater the wind velocity, the greater will be the loss of
moisture by-evaporation and transpiration (generally grouped as

evapotranspiration), Western Kansas receives its rain at the

6Bobb, loc, cit,

7Kansas Water Atlas, Kansas Water RBesources Board,
Report No, 16a, "701" Project No, P-43, 1967, p. 9.
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period of maximum temperature., This, ccupled with high winds
lead to a high proportion of water loss, which intensifies the
effects of low precipitation in these agricultural regions, In
Kansas as a whole evapobtranspiration consumes 95% of all pre-
cipitation in the year. In Western Kansas it consumes 99%.8
Thus, it has been estimated that moisture loss resulting from
evapotranspiration in these regions is 105.3 Million Acre Feet
(MAF) from the total available supply of 115 MAF,.

Rainfall variability has the profoundest impact on an
agricultural region, Fig, 3 on the following page illustrates
the acrect of rainfall variability in these regions., About
half of the years are below average., But most serious, is that
the ye-rs of above average or below average lack definite
patterns to allow predictability. Periods of drought alternate
with periods of above normal., Variations from one year to the
other are so great that it is better to define the climate in
terms of periods rather than seasons, Variability is sometimes
more than 50% in the extreme Southwestn9 In Johnson ity the
average annual precipitation is 15.47 inches, but in the drought
year of 1956, total precipitation was only 4,77 inches, Table 5
gives the totals from the mean rainiest and driest years for
both Western and the Northwest Central., The wettest years may
be as much as three times the driest, Judging from these figures,
it is difficult to place Western Kansas under a specific climate.
Desert climate may prevail many years. At other times its so-

called semi-aridity might be more apparent than real.

8Kansas Water Atlas, op. cit., p. 24,

9Ibid,, p. 12.
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RAINFALL VARIABILITY IN WESTERN KANSAS, 1910 - 1870
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Table 5
Precipitation Variability 1887-1945

Normal Wettest Year Driest Year
Annual on Record ‘ on Record
County Average 1915 1936
SOUTHWEST INCHES INCHES INCHES
Fimmey 19.0 28.1 14,1
Grant 17.2 26,2 15.3
Gray 20.0 30.3 13 1
Greeley 16,4 33.4 10,1
Hamilton 17.0 23.1 9.9
Haskell 18,0 22 .4 12,8
Kerney 16.9 18,7 11,5
Lane 18.8 29.5 15,0
Meade 20.0 31.6 17.9
Morton 16.9 26,1 9,7
Scott 18,6 36,7 18,
Seward 18.9 32.4 19,5
Stanton 15.9 * 10,7
Stevens i7.6 28,1 12,9
WiChiba 17!3 2899 1695
NORTHWEST
CENTRAL
Cloud 25.2 37.5 16,0
Z1lis 23,4 4.1 p i
(icve 19.8 30,1 1¢
G.ahanm 20,6 36,0 14,
Jewell 25,6 Lo.1 12 .4
Lincoln 24,2 25,0 16.4
Mitchell 24,1 37.1 177
Norton 20.3 33.0 12,7
Osborne 21,6 32.7 18.8
Ottawa 25,8 38,7 18,2
“nillips 224 33.5 15.3
Rooks 22.4 38.5 15.5
Russell 24,5 39.0 15,1
Smith 22,7 4,1 10.1
Trego 21.5 31.8 14,3
Southwest
Region 17.9 28.2 12.9
Northwest
Central Region 21.9 235 ' 15.3
State 26.8 40.8 18.3

Source: (Climate of Kansas, Report of the Kansas State Board of
Agriculture, 1948,
* Not Available,
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From 1930 to 1940, all the years were below average.
From 1940 to 1951 all the years were above average. In the
Southwest, 26,50 inches in 1951 was succeeded by 11,12 inches
in 1952, 8.44 inches in 1956 was replaced by 23.58 inches in
1957, Drought periods may persist for years with an occasional
interval wet year as in 1935, which was a wet year between g
ten-year drought.

From the foregoing discussion on the rainfall variability,
it is clear that successful agricultural activity in Western
Kancas cannot depend upon "when and if the rain comes," With an
average of 17 inches in the Southwest and 22 inches in the
Northrest Central, and with over 75% of the rainfall in the
growing season, normal agricultural activity without reliance on
irrigation may be possible, DBut the problem is variability and
unpredictability. Irrigation practices in regions of indeter-
minate climate is & means of coping with the hazards of the
rhysical environment. It is a measure against the uncertainties
of the weather, Thornthwait states:

In a degert you know what to expect of the

climate and plan accordingly. The same is true of
the humid regionas. Man has been badly fooled by the
gemi-arid reglons because they are sometimes humid;

someg%mes desert, and sometimes a cross between the
two.

Geology and Soil

Western Kansas is geographically part of the northeast-

ward trending series of plains, and marks the western portion

10G.W. Thornthwait, "Climate and Settlement in the Great
Plains," Climate and Men: Year Book of Agriculture, (Washing-
ton, D.C.: U,S, Dept., of Agriculture, 1941), p, 177.
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of the central Kansas uplift., The rocks which underly the
surface soils in these western portions are of the sedimentary
formations, This great mantle of outwashed materials was laid
down by ancient streams and pedimentation processes from the
Rocky Mountéins. Of these rocks the most important are the
cretaceous chalk and shale, and the tertiary which are
relatively young geological formations, In addition to these,
are deposits of fine silty materials known as loess, which now
constitutes surface soil of most parts of the region,

The tertiary rock covers the entire area of the South-
west except the Finney-Scott depression, which is of the
quarternary formations, and there is a narrow band of alluvium
along the main streams. In the Northwest Central the cretaceous
sedimenrtary rocks cover most parts of the east, Tertiary rocks
are restricted to the western counties of Norton, Phillips, Gra-
ham, Gove aﬁd Trego, The tertiary rocks, which cover the
Southwest, are made of different kinds of rocks and are porous,
Underlain by'impervious rock strata, they therefore allow the
accumulation of ground water, the main source of watér for
irrigation in the region.

The soils of Western Kansas fall into two main groups:
(1) the cretaceous chalk and shale soil province, and (2) the
tertiary soil province. The cretaceous is characterized by

chernozem which consists mainly of silty loam and sand, They
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contain a high quantity of organic matter and nitrogen. The
tertiary soil province is characterized by chestnut formed of a
thick loess deposit of sand and silty loams., Both soils are
among the most fertile if properly supplied with moisture. The
chestnut is more extensive in the Southwest while the chernozem
covers most of the Northwest Central region. Both soils are well
suited for irrigation because of their nutrient content and
permiability.

In this brief review of the physical setting, the
following points are summarized for emphasis. Pirst, several
measures of climatic elements show that an agriculturally
based region such as Weatern Kansas cammot depend on the natural
moisture supply of rainfall for successful agricultural
activities. Reliance on irrigation is necessary in order to
ensure successful harvest. Second, there is no significant
difference in the climatic variation between the Southwest and
Northwest Central., They both fall into the same climatic
regime., And third, both regions have almost the same type of
soils. Although higher crops yields have been obtaihed through
the application of fertilizers and drought resistant seeds, the
much higher yields in the Southwest region compared with the
Northwest Central may be attributable to the application of

irrigation as a supplement to the exceptionally variable climate,



Chapter III

WATER RESOURCES

Water and Agriculture

Water is a prerequisite need by all living organisms
for the existence of life, Water and land are the most
important resources in an agricultural economy, Availability
of fertile and suitable land for cultivation and access %o
adequate and reliable supplies of water are therefore the major
natural factors which infiuence the economic prosperity of
agricultural societies and theiir patterns of settlement, From
the earliest times of settlement in these semi-arid regions no
other physical factor has had a greater influesnce in the
establishment of the presert agricultural pattern and produc-
tion.1

Of the rival claimants for the use of water agri-
culture, in the state of Kansas,is by far ti.: 1argést
single consumer, Most of this is for irrigation, Between
June 1970 and July 1971, there were a total of 942 applica-
tions for the appropriation of water in Kansas, requiring

Lo4,000 acre feet of water. Applications for irrigation

1U.S. Dept., of Agriculture, Irrigation Agriculture in
the West, Mise, Pub. No. 670, 1948, p. 22,
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pﬁrposes were 865 (91.8%) and accounted for 423,800 acre feet
(85.7%).°

The principal sources of water are precipitation,
running streams and rivers, springs, lakes, ponds and wells,
In Western Kansas agricultural needs for water far exceed total
precipitation, Rainfall, the most important form of precipita-
tion, ranges from below an annual average of 15 inches in the
extreme Southwest to a little above 22 inches in the eastern
margin of the region., Average water needs for the principal

crops in Westerm Kansas are shown in the following table.

Table ¢
Water Requirements Anmual Rainfall
of Crops | and Irrigation
Alfglfa 48 Inches
Sugar Beets L6 X
Pastures 43 “
Corn 36 "
Sorghum 3 ¢
Wheat 28 .

Source: 38thBBiennial Report, Kansas Board of Agriculture, 1952,
P. 208.

From the above table it 1s observable that successful agricul-

ture and variablility of precipitation apart, cannot be possible

without the application of irrigation to supplement the inadequate

precipitation, PFor irrigation, the chief sources of water are

the surface and ground water,

Kensasg Agriculture, Annval Report of the Kansas State
Board of Agriculture,1970-71,p. 197 _



Sﬁrface Water

Western Kansas is not well endowed with surface water
supplies, In the Southwest region the Arkuansas and the
Cimarron are the main rivers, with both recelving their sources
from western mountains, There are very few tributaries and
drainage areas are confined to main stream valleys, The only
gignificant tributary of the Arkansas river is the Pawnee
River, which flows eastward across Greeley, Wichita and Scott
counties, and ~ j o 1 n s the Arkansas river in Barton county.
Consumption of Arkansas River water in Colorado leads to
shortage. fur the western Kansas users, Thus, in mocst cases,
portions of the streams are entirely dry at the time of
greatest need for irrigation. Nevertheless, both rivers were
the chief sources of water supply for irrigation purposes
during the early settlement and until ground water resources
were explored in the 1930's,

The Northwest Central seems to be relatively better
endowed with'a surface water supply. Located in the Missouri
drainage basin, its various tributaries, including the Smoky
Hill, Saline, Solomon and Republican Rivers, drain the area,
Rainfall is comparatively higher in the Northwest Central and
streams flow relatively more even than in the Southwest.

Throughout the study area, surface water resources are
meager, Insufficient rainfall, lack of suitable reservoirs

sites,a and the high evaporation rate are the major problems

4Kansas Planning for Development; Regional Review for
Planning in Kansas, Report No. 14-07, 1967, p. 11.

29
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limiting greater use of the land, In the West, evaporation
| 5

accounts for 99% of precipitation loss” and a total water loss

of 70 inches in the year., Water loss due to evaporation in the

Northwest Central is estimated at 60 inches annually.6

Ground Water

The most important source of water supply in Western
Kansas is ground water, Clark states:

In a region of deficient rainfall such as the

Great Plains, the underground water supply is of
the utmost importance., It is from this source that
the flow .[ streams is maintained in time of
drought, and it not »nly supplies moisture for
crops and natural vegetation, but also furnishes
practically all of the supply for livestock and
domestic consumption,?

Western Kansas and especially the Southwest is underlain
with rich acquifers, a large proportion of which supplies over
500 gallons per minute in individual wells.

The major water bearing rocks of Western Kansas are
those of the unconsolidated and permeable type, ranging from the
lower cretaceous to the present pleistocene, tertiary and
quarternary formations, Of these, the Ogallale are most impor-
tant and high yielding. The thickness of these rocks ranges
from less than 100 feet in Greeley and Hamilton counties to

400 feet in Haskell, Grant and Finney counties, and to over 700

5Kansas Water Atlas, Kansas Water Resources Board, Report
No, 16a, Project No. P-B3, 1967, p. 24.

6Kansas Planning for Development, op. cit., Report No,
14-09, 1968,

70arr011 D. Clark, People of Kansas: A Demographic and
Sociological Study. (Topeka, Kansas: Kansas State Plamning
Board, 1936), pp. 9-10,
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feet in Stevens county.7 These are the regions with the
greatest potentials for irrigation, Other water bearing rocks
are the Cheyenns formation, Dakotan sandstones in the North-
west, the cretaceous shales and sandstones, the permian "red
beds," and the quarternary alluviuiis along the present and
former stream valleys.8 The permian "red beds" are more wide-
spread in the Northwest; they yield lesser amounts than the
Ogailale in the Southwest. Moreover, they are deeper and
construction costs are higher,

Ground water has been the prémier source for irrigation,
particularly since the 1940's, when irrigation spiraled up in
Kansas. As has been noted, the largest aquifers and those
with high yielding capacity, are concentrated in the Southwest.
These are the major sources of supply for the irrigution wells,

In the state of Kansas, total irrigable area overlying
aquifers with yielding capacity of over 100 gallons per minute
is estimated at 15,600,000 acres. 10,900,000 acres lie
over well yields of 500 gallons per minute and above_.9 The
Southwest has roughly over 70% of these, thus combining
suitable land ard adequate water supply for irrigatiorn

purposes. The supply of  ground water is

7Irrigation in Kansas, Water Resources Board, Report No,
16e, 1967, p. 12.

BRichard Pfister, "Water BResources and Irrigation," Econ-
omic_Development in Southwestern Kansas, IV. (Lawrence, Kansas:
University of Kansas, Bureau of Business Research, 1955), pp. 93-95.

9Irrigation in Kansas, op. cit., p. 4.
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meager in the Northwest Central. Ground water in storage is
estimated by the Kansas Water Resources Beoard at 500 million
scre feet (MAF).C0 Of this, the Southwest has 238 MAF (47.6%
of the state)}, where the Northwest Central has only 13.234 MAF
(2.6% of the state). Table 7 shows the distribution of ground
water in storage in the study'regions of Western Kansas, Seven
counties (Stevens, Meade, Haskell, Seward, Gray, Grant and
Finney) have 200 MAF accounting for 40% of the total ground
water in storage in Kansas,

Watershed Districts, Reservoirs and Water
Regource Management

Apart from ground water, which is only available in
plentiful supply in the Southwest, water as a resource is
scarce, Effective conservation and management would make the
guantity more available to serve larger demands than at present,
The need for this can hardly be overstressed in an undefinaﬁle
climatic regime, where drought occurrences and below average
precipitation are common.

Although water is scarce and the variability of streams
flow is high, much weater is wasted during floods because of
inadequate reservoir capacity. However, watershed districts have
been created for the efficient management and appropriation of

water use in many reglons of Kansas, as shown in Table §.

10 ansas water Atlas, op. cit., p. 40,




Table T

BEstimated Ground Water in Storage
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Rank County Ground Water Rank County Ground Water
MAF MAF
1 Stevens bk, 6 12 Norton 5,0
2 Seward 30,6 14 Graham 3.4
3 Finney 26,1 18 Gove 1.3
L Haskell 25.6 19 Trego 8.7
5 Grant 25.1 20 Cloud 0.6
6 Meade 20.4 21 Jewell 0.6
7 Gray 15:8 22 Ottawa 0.4
8 Kerney 13.6 - 23 Phillips 0.4
9 Stanton 12.6 24 Rooks 0.2
10 Morton 9.8 25 Russell 0.2
11 Wichita il 26 Lincoln 0.1
13 Scott 3.5 27 Ellis 0.1
15 Greeley 2.8 28 Smith 0,08
16 Hamilton 2.1 29 Osborne 0.06
17 Lane 15 30 Mitchell 0.04
REGION 238.5 REGION 13.2
wource: Irripgation in Kansas, Water Resources Board, Project No,

P-43, Report No. 16e, 1967,
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Table 8
Watershed Districts

SOUTHWEST NORTHWEST

District Acres District Acres
Bear Creek 400,000 Salt Creek 300,310
Pawnee River 368,640 Buffalo Creek 243, 560
Wet Walnut 200,000 Spellman Creek 101,460
James Creek 162,000 Fisher/Criss Creek 25,189
N.E, Greeley 30,000 Lost Creek 12,150

County

Spellman 17,000

4 0 _
Takin 10,000 4,500

Five Creelks

REGION 1,170,640 REGION 704,169

Source: Kansas Planning for Development, Regional Review for
Planning in Kansas, Report No, 1i4-07, 14-09, 14-10 and
14-06, :

Besides the state's watersheds, the U.S, Federal
Government, under the agencies of the Bureau of Reclamation and
the U.S., Corps of Engineers, have constructed 19 major reservoirs
with a capacity for 10 MAF, Seven of these are in the Northwest
Central. Although only 20% is aliocated for irrigation and

12 it does hold a future

conservation and 70% for flood control,
promise for the Northwest Central that has a very negligible
supply of ground water resources. Presently there is no

significant reservoir in the Southwest, and both the Arkansas

12ansas Agriculture, op. cit., 1968-1969, p. 8.
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and Cimarron Rivers still lose a great deal of valuable water
during fiood periocds,

This brief review of water resources avallable for
irrigation in Western Kansas indicates the problems of shortages
and hopes, BRainfall is meager and stream flows are variable.
Ground water is available only in limited quantities and is
almost always concentrated in the Southwest. If the future of
irrigation is going to depend upon ground water, the Northwest
Central will have a very low rate of irrigation development,
However, the availability of numercus streams and the efficient
management of water by the watershed districts, including the
expansion of the existing reservoirs, holds some promise for
irrigation expansion in the Northwest., In the Southwest,
regervoirs to store flood waters now being lost in the
Cimarron and Arkansas RBlvers would augment the existing ground
waters, |

The great expansion in agriculture impels far better
management of scarce water resources., In 1965, ir?igaﬁion alone
consumed 2.4 MAF in Kansas., Most of these were no doubt, in the
moisture deficit regions.of Western Kansas with the highest
irrigation density in the state. By 2,000 AD irrigation needs are estim~
abed to reach 8.8 MAF, Which is almost 3% times the rate consumed
in 1965.13 Water, according to Governor Robert Docking, is

14

the most important resource in Kansas, This is true in the

13Kansas Agriculturs, op, cit.; 1970-71, p. 20.

14,



light of the phenomenal rate of growth in demand for water for

irrigation purposes in these regions. A Kansas Board of

Agriculture report states:

Nothing i& more important in Kansas than water,
Nothing in recent years has done much to stabilize
the agriculture of Kansas, particularly for produc-
tion of meat animals, than irrigation in Western
Kansas. We have some of the most challenging
problems that relate to the future, Certainly we
would urge, for the preservation of agriculture,

. « the formation of ground water districts.
We would hope the Pederal Government would place,
in cooperation with Kansas State Uuiversity, a
multimillion dollar laboratory to be used by all
of the Great Plains area for agriculture . . . to
develop techniques that would promote efficient
water utilization through the next century,l15

36

Certainly the development of water resources would place

a premium on the future expansion of irrigation in Western

Kansas., Apart from cost, the individual construction and

withdrawal from wells and streams lead to inefficient manage-

ment of water, With organized and efficient management,

irrigation potentialities in this region may be better realized

than at present,

51p14a,



Chapter IV
THE DEVELOPMENT OF IRRIGATION

Unfavorable climatic factors of necessitat:  the
application of irrigation for intensive agriculture in the
semi-arid and desert regions of the Great Plains. In Western
Kansas, with the annual average rainfall of 17,6 . 22 inches
farmers may not have needed any form of supplementary irrigation
if the rainfall were regular, Various methods of adaptations
to the unpredictable weather in these regions include dry
farming and irrigation. The use of fallow to conserve moisture
will not prevent crop failures in Wes.ern Kansas during excessive
and prolonged years of rainfall deficiency. Dry farming is
practiceable where the rainfall, although inadeguate, is reliable,
But in drought periods when the land is parched, seeding is
almost impossible and crop failures are more common than '
successful harvesfs.

Economic fluctuations attendant upon crop failures have
led to widespread irrigation practices in order to ensure
safety of crop harvests and stable income, all other factors being
well with the marketing of products, Irrigation is now the
most important form of reducing agricultural economic hazards,

a8 1s noted by Steinel:
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It is well known to all familiar with the country
and its climate, that more than one-half of the total
area of the United States cammot produce crops of
grain or vegetables with certainty except by irriga-
tion. There are localities, small in extent, where
the rule does not apply, and there are occasional
seasons at long and irregular intervals, when irriga-
tion is unnecessary. Yet it is idle to depend upon
the rains to nourisi, crops. The only dependence must
be upon artificial irrigation, This necessity applies
to the states of California, Oregon, Nevada, the
western half of Kansas, and to the territories of
Colorado, New Mexico, . . . Montana and the western
half of Nebraska and South Dakota,l

The above was the assessment of the potential role of
irrigation in the agricultural economy of the nation as early

as 1864, This is more pertinent today in Western Kansas,

Early Settlers and Irrigation Before 1930

Early settlers were more dependent upon raising live-
stock because of the inadequate water to cultivate land., As
the population grew, crop raising became a necessity to meet
the growing demand for food crops. The first application of
irrigation was probably to raise garden crops by diverting water
from the streams on a limited scale.2

The history of irrigation development in Western Kansas

is the history of Kansas irrigation, Erhart3 and Sclrzoeaw&:f["L have

lAlvin T. Steinel, "Mythical, Great American Desert
Vanishes When Irrigation Begins," History of Agriculture in
Colorado, 1858 to 1926. Colorado State Board of Agriculture,
1926, pp. 190-191,

2Irrigation in Kansas, Water Resource Board, Planning
for Development, Report No. 1l6e, 1967.

3Andrew B, Erhart, How Far Irrigation in Kansas, 39th
Biennial Report, Kansas State Board of Agriculture, 1952, p. 25.

4W.H. Schoewe, Geography of Kansas, Part III Concluded,
Transactions of the Academy of Science, Vol., 56, No. 2, 1953;

p. 174,
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shown that irrigation in Kansas dates back to about 1660 when a
band of Tac Indians settled and practiced irrigation in their
puebin's along Beaver Creek in Scott county, However, the
Indians' irrigation practices ceased during the Buropeanization
of America, and they were either forced out of their pueblos5
or exterminated. Moderr irrigation methods did not start until
the 1880's when Western Kansas became attractive to the people
from Eestern Kansas and the gtate of Missouri.

The development of irrigation in the 1880's was mainly
along the Arkansas River where canals and ditches were construc-
ted by irrigation canal companies, During the decade 1880-1890,
Kansas witnessed the first phase of growth. Most important of
these early companies included Eureka Irrigation Company in
Gray and Ford counties in 1883, The Ingel Canal in Gray county
was Y6 miles long and was estimated to irrigate 400,000 acres,
Others included the Amazon Canal (Kerney), South Side Ditch,
Alamo Ditch, Frontier Ditch, Western Kansas Flood Ditch
(Femilton), Kansas, Sli*rlock, and Garden City (Finney).6

The first difficulty encountered in these early irriga-
tion practices was water shortages at the time of most necd,
They depended solely on the Arkansas, which was also used by
Colorado farmers for irrigation purposes,

Severe droughts, which started in the late 1880's,
further added impetus to the development of irrigation, partic-

ularly by exploring underground water sources., In 1895 the

5Erhart, op. cit., p. 25.

6Riohard Pfister, Economic Development in Southwestern
Kansas: Water Resources and Irrigation, (Lawrence, Ks,: U, of

Kensas, 1955), pp. 50-55,
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Kansas State Legislature passed an Irrigation Law and created the
Irrigation Commission to construct wells, Of the 20 wells
designated, 10 were in the Southwest region and 3 in the
Northwest Centra1.7 Development continued at a modest pace

until the 1930's when another severe drought period gave a new

fillip for expansion,

The Growth of Irrigation Since the 1930's

The decade beginning with 1930 is a remarkable period
in the history of the people of the Great Plains, 1930 to 1940
witnessed the greatest prolonged drought in the region, 1In
Western Kansas rainfall remained below annual mean throughout
the decade., The effect of the drought was immediztely passed
on to agriculture by crop fallures. VTo sustain agricultural
production, the Western Kansas farmer realized that the fallow
system and dry farming, the only traditional conservation
methods, would not suffice in a severe drought as prevailed in
the 1930's, This led to widegpread irrigation, more so as
successful reports were received from fellow irrigatois, A
combination of good weather by the 1940's and the post World War
II increased demand for grain products led to a rapid expansion
of irrigation in Kansas.

The period also witnessed the introduction of hybrid wheat,
corn and sorghum., For maximum yields of these plants there needs
to be sufficient water and fertilizers. Commercial fertilizers be-

came more avallable after the war, but what was needed was water,

"Schoewe, op. cit., p. 178.
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This was answered by the development of lightweight, alluminum
irrigation pipelines, which makes transportation and distribuiion of
ua@rréhﬁively’1n3XPen31ve and efficient to permit economy of
scale in application.

Precipitation in the 1940's was within normal range,
but in the 1950's another set of droughts occurred, especially
from 1953, Many farmers turned to a wider scale apnlication of
irrigation in order to sustain profitable economic returns from
the farm investments of the previous decade,

Water had always been a limiting factor in irrigation.
Although wells were topping the Western Kansas acquifers since

the 1880'3,8

the ability to draw water from deep wells was
improved by the introduction of turbines and machines powered
by natural gas and electricity. Southwestern Kansas had an
Ideel get of conditions for irrigation farming., The land is
fertile, it has large ground water reserves, and has plentiful
natural gas bearing wells, It is no surprisc that irrigation
has developed at a faster pace than elsewhere in Kansas, In
1909, only 5% of irrigated land was watered from well supply.’
By 1949, this proportion increased to 60% and in 1970, 94%.10

The period from 1940 to 1960 witnessed the most rapid

8prister, op. cit., p. 67.

9Schoewe, op. Git., .« 185,

1OHumber Self, Irrigation Farming in Kansas, Transactions
of thg Kansas Academy of Science, Vol, 74, Nos. 3 and 4, 1971,
p. 316,




rate of growth in irrigation development in Kansas. It rose
from 122,000 acres in 1940 to 1,008,624 acres in 1960. 1In
fact, the rate of development has far exceeded many estimates
and projects. In 1936, the National Resource Board's report

on potential irrigation expansion in the seventeen Western

11

states estimated a total of 1,333,000 acres for Kansas, By

1963, this figure had been exceeded and by 1970 irrigated acreages
in Kansas as a whole reached 1,588,37?.12

Phenomenal as this increase was, the greatest develop-
ment was most impressive in the Southwest region of Kansas.
Table 9 shows the percentages of total irrigated acreages in
the Southwest and Northwest Central, It will be observed that
the Scuthwest had always been in the lead for the whole state.
The table shows that in 1929, Southwestern Kansas had 89,1% of
the irrigated acreage. The Northwest Central had none., By
1970, the Southwest had 64.8%‘of the irrigated acreages whiie
the Northwest Central had only 4.6%. Although the percentage
proportion for the Southwest has been reduced, it has had the

greatest number of increases in acreages for every period. The

following table illustrates this fact,

Table 10
Increases in Irrigated Acreages
Southwest Northwest
__Period State Region Central Other
1919-1929 23,978 19,797 - 4,181
1929-1940 50,697 24,818 2,923 22,955
1940-1960 866,637 H87 ;282 47 436 251,979

Source: U.S. Census of Agriculture, 1955, 1959, 1964, 1970,

11Irrigation Agriculture in the West, U.S.D.A., Misc, Pub,
NO. 670, P« 90

12Russell L. Herpic, Statistical report on Irrigated
Acres—Selected Years »y County, 1968,
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The Development of Irrigation in Western Kansas 1929-1970

SQUTHWEST NORTHWEST CENTRATL STATE
Year Acres % o Acres % . Total
Irrigated state Irrigatec state
19292 6%,504 89.1 - 0.0 71,290
19402 88,%22 72 .4 2,923 g o 121,987
19487 186,740 84 .4 2,900 1.3 221,199
19552 390,465  76.6 17,935 3.3 5%7,566
19607 675,544  67.0 50,359 5.0 1,008,624
19612 683,128 67.9 50,884 5.1 1,006,813
19622 714,248 67.8 59,090 5,6 1,054,304
19632 7%2,866 67.0 56,94% 5,2 1,094,641
19642 172,344 66.6 67,067 5.8 1,159,931
1966° 925,226  67.1 64,806 4.7 1,379,054
19682 1,0%6,889 65 .2 70,3%1 4.4 1,588,379
1970% 1,217,997  64.8 87,192 4.6 1,881,237

Sources: a. Herpich Russell,

10%0
c. Computed by the author.

"Irrigated Acres-Selected Years by
County" Asricultural Lxtension Service, Kangas State
University, Manhattan, 1968

b. Herpich Russell,.
Agricul tural Extension Service,
Manhattan,

"County Irrigation Summary 1970"
Kansas State University,
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In 1970 all five counties with over 100,000 irrigated
acres in Kansas were in the Southwest, (See Fig. 4 ). Six of the
seven counties with between 50,000 and 100,000 acres were also
located in the Southweat.13 The county with the highest irri-
gated acreage in the Northwest Central was Cloud, with 13,270
acres, which was less thaﬁﬂf?,ooo acres of Lane county, the least
in the Southwest.

Table 11 shows the irrigation rank of the counties,
There were seven counties in the Southwest each of which had
higher irrigated acreages than the whole of the Northwest
Central combined in 1970, These seven counties, Finney, Grant,
Haskell, Wichita, Scott, Stanton and Gray accounted for 46% of
all irrigated acres in Kansas and 71% in the Southwest.

The Kansas Water Resources Board in 1967 published
survey reports of acreages suitable for irrigation and projected
estimated acres irrigated in 2,000 A.D.14 Although both thé
Southwest and Northwest Central have potential irrigable acreages,
the prospect for development appears limited in the Nofthwest
Central, but the Southwest is expected to expand irrigable
acreages to 2,400,000 by 2,000 A.D, The Northwest Central has
only 182,000 irrigable acres, even though suitable land for
irrigation totals 5,947,160 acres,

There is hope here in the future, if the water resources

could be developed, for irrigation to significantly expand,

13Humber Self, op. cit., p. 314,

141rrigation in Kansas, op. cit,, p. 23f.
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Table 11
Irrigated Acreages in 1970

Irrigated Northwest Irrigated
Rank Southwest Acreage Rank Central Acreage

1 Finney 162,820 16 Cloud 13,270

2 Grant 135,500 17 Smith 10,250

3 Haskell 130,260 18 Gove 9,860

4 Wichita 129,998 19 Mitchell 8,010

5 Scott 111,610 20 Osborn 7,711

6 Stanton 97,910 21 Jewell b 750

7 Gray 96,200 22 Ottawa 6,300

8 Forney 83,800 23 Lincoln 6,000

9 Stevens 65,000 24 Elliss 5,216
10 Seward 51,000 25 Rooks 5,000
11 Greelev L1,494 26 Norton 4,282
12 Meade 41,150 27 Prillips 3,700
13 Morton 30,300 28 Graham 3,000
14 HamiZiton 23,795 29 Trego 2,083
15 Lane 17,000 30 Russell 1,160
Region 1,217,997 Region 87,192
State 1,881,237 State 1,881,237

Source: U.S. Bureau of Census, Census of Agriculture, 1970,

46
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Economic Benefits of Irrigation

Eeconomic gains of irrigation can be classified as direct
and indirect returns. Direct gains include: (a) increased yield
per acre; (b) reduction of crop failuresy and (e} stability of
income. Indirect gains include: (a) expansion of livestock
industrys and (B) increased purchasing power; hence, eXxpansion
of secondary and tertiary sectors of the economy by creating
more employment opportunities;

The best obtainable yields from crops are had when the
critical minimum optimum requirements of land and water are
available, The deficiency and variability of rainfall make

~water the most important of these requirements in Western
Kansas. This has necessitated the application of artificial
water in the form of irrigation to ensure stability of produc~
tion and avoid crap:failures; Irrigation makes it possible to
serve the water needs of plants at the right time and in suffici-
ent quantity. This leads to higher yields. Increased yields

- per acre resulting from the application of irrigation ranges

" from 100% on some lands to an increase of 15% or 20% in more
humid sections.5 |

Table 12

Average Yield of Major Grain Crops
in Irrigated and Non-Irrigated Lands

CROPS TRRIGATED | NON-IRRIGATED
(Yield in Bushels Per Acre) (Yield in Bushels Per Acre)
Wheat 48 - 24
Sorghun 84 28
Corn 108 41

Source: 54th. Annual Report, Kansas Board of Agriculture, 1970-T1

As early as 1955 it was reported 1/8 of the nation®s
(U.S.) harvested crops came from irrigation which occupied only

15E100‘Greenshild, Water for Irrigation-U.S.Agriculture
Year BOOk, 19553 PP« 249"'250
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1/16 of the croplands. Thus the productive capacity of an

irrigated acre was estimated to be twice the non-irrigated
16

equivalent.

Certainly there have been increases in crop yields per
acre since 1935 in both the Southwest and the Northwest Central,
Reasons given for the increases incdlude the introduction of
hybrid sceds, the application of artificial fertilizers, and
the development of irrigation. However, the following table
shows that there are higher rates of incre. 3e in the Southwest
than in the Northwest Central and this may be attributed to
the effects of irrigation. Haskzll and Jewell counties have
been taken for illustration, Haskell is in tlL: Southwest and
Jewell is in the Northwest Central,

Table 13

Increase in Yield of Crops

YEAR WHEAT CORN (GRAIN) SORGHUM (GRAIN)
(Bushels Per Acre) (Bushels Per Acre) (Bushels Per Acre)

Haskell Jewell Haskell Jewell Haskell Jewell

1935 4,0 8.0 1.0 4,0 2,2 4,0
1953 6.1 9.3 11.4 8.5 8.7 14,9
1970 36.1 33.3 105.0 78.0 90,0 32,6

Source: Computed from data in Biennial Report of the Board of
Agriculture, Kansas, 1935-1936, Kansas Farm Facts, 1953,
1970 and 1971, }

6Greenshild, op. oit. p. 251.
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The yields of the majcr crops for the year 1970 were
examined by computing the means for both regions, Mean yield
of sorghum grain for the Northwest Central is 30 bushels per
acre vhich was less than half the mean for the Southwest, The
ratic of corn yield per acre was 1:1.5 for the Northwest
Central and the Southwest resPectively.l? There was little or
no difference in wheat yield per acre for both regions., This is
attributable to the vast wheat producing capacity under dry
farming, so that in years of normal reainfall the effect of
irrigation may be entirely negated. This will be seen from
Table 14 which shows that wheat croplands are not widely
irrigated in the Northwest Central where the rainfall is a
little higher than in the Southwest,

However, this table also demonstrates that for a given
irrigated crop in both regions, there are no significant
differences in the yield per acre, It could therefore be
generalized that if irrigationvas expanded in the Northwest
Central, yields per acre would coﬁpare favorably with those in
the Southwest,

Of the 7,464 farms which applied irrigation in the state
of Kansas in 1970, 2,90C (38,9%) were in the Southiwest, These
farms irrigated 1,217,997 acres representing 64,8% of all
irrigated acreages in Kansas, The Northwest Central had only
755 (10.9%) irrigating farms and 87,192 irrigated acres

representing 4.6% of Kansas.l®

17Computed by the author,

18Computed by the author based on County Irrigation
Summary, 1970, (Manhattan, Ks.,: Agr, Ext. Service, KSU).
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Comparable Yields of Sorghum and Wheat
Under Irrigation and Dry Farming 1970

SORGHUM (GRAIN)
(Bushels Per Acre)

WHEAT

(Busheis Per Acre)

Irrigated Non-Irrigated Irrigated Non-Irrigated

SOUTHWEST
Finney 90 35 37 25
Grant 93 3 L8 21
Gray 97 3 43 26
Greeley 83 25 38 18
Hamilton 82 3 27 13
Haskell 93 32 48 32
Kearney 89 0 37 2
Lane 8L 32 25 2
Meade 93 31 33 16
Morton 97 35 26 11
Scott 89 31 40 21
Seward 90 30 35 19
Stanton 95 24 i 13
Stevens 81 29 0 2
Wichita 86 31 45 2
NORTHWEST

CENTRAL
Cloud 76 2 31
Ellis 78 28 36 21
Gove s 34 19 16
Graham 78 S Le 20
Jewell 73 32~ = 28
Lincoln 72 25 e 28
Mitchell 2 27 - 28
Osborne 0 z1 - 28
Norton 80 25 -

Ottawa 67 bt - 27
Phillips 74 24 - 28
Rooks 69 24 - 27
Rusgsell 75 24 - 24
Smith 75 24 - 35
Trego 79 23 - 20
SOUTHWEST 90 31 37 21
NORTHWEST

CENTRAL 75 28 34 26
STATE 87.2 33.4 40 29
Source: Farm Facts, Kansas Board of Agriculture, 1970/71,
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Irrigation and Farm Income

The direct impact of irrigation is often expressed in
the net increased income of the farmer, irrigator, To obtain
this, the number of irrigated acreages for given crops was
taken by the author as a basis of measuring the values of non-
irrigated crops. This was multiplied by the average yields of
crops in non-irrigated lands to obtain the total yields., These
were again equated with the yields from irrigated crops given
the same market value, Tables 15 and 16 show the values
obtained from the equivalent acres of land subjected to irriga-
tion and non-irrigation for both the Scuthwest and the North-
weat Central in 1970,

In the Southwest irrigated sorghum and wheat in 1970
yielded $34,645,050 und $9,678,080 respectively, The
equivalent non-icrigated acreage for sorghum and wheat yielded
only $10,677,150 and $5,372,160 respectively. The net increases
of income attributable to irrigation gain for sorghum and wheat
are therefore calculated at $23,967,900 and $4,305,920 respec-
tively., The net increases attributable to irrigation for the
given cropz in the Northwest Central are $1,483,020 and $128,000
respectively, '

The productive capacity ratio of irrigated snd non-
irrigated acreages was further computed for purposes of compar-
ing the effectiveness of irrigation in both regions. In the
Southwest, sorghum production ratio under irrigation was 2.94:1.

Dry farming in the Northwest Central was 2,.76:1. Wheat ratio



Net Increase in Value of SORGHUM Production

Table 15

Attributable tc Irrigation

52

Irrigated Non~Irrigated  Net Increase Productive
Equivaiunt In Production Ratio

SOUTHWEST

Finney 4,25?,090 $ 1,560,900 $ 2,696,100 2el2
Grant 2,380,260 951,060 1 ?29 2C0 2.81
Gray 4,481,400 i, 5?0 800 2,910, 1600 205
Greeley 611,710 4,750 427 "1460 332
Hamilton 829,840 3#@ 080 484,760 2.41
Haskell 4 634,190 1,644,390 2, 989 800 2,81
Kearney 655,930 294 600 361 130 2,22
Lzne 351,120 133,760 217,360 262
Meade 1,872,090 624, 030 1,248, ;060 3.0
Morton 1.973,950 ?12 2 1, 1261, 3700 Rl F
Scott 1 801,360 627, o O 1,117, 394 2ull7
Seward ,;46 00 Li8,800 897 600 3.0
Stanton 2,800,600 707 520 2,093,080 3.35
Stevens b4 419 360 1,582, "2L.0 2, 83? 120 2.79
Wichita 1,929,840 695 640 1 234 200 ST
NORTHWEST

CENTRAL

Cloud 154,440 67,320 87,120 2,29
Ellis 77,220 21,780 5 440 3. 54
Gove 552,750 228 470 32 280 2.41
Graham 75,2540 41,;80 3 '660 1,30
Jewell 72,270 31,680 0,590 2:28
Lincoln 77,000 26, '400 50, 1600 2,91
Mitchell 71,280 26,?30 98,010 2,66
Norton 501, 1600 156,750 344 850 el
Ogborne 17€,000 46,200 129,809 3.80
Ottawa iy s 220 27,060 17,160 1.63
Phillips 65 120 23,760 b 360 2.7
Rooks 68,310 23,760 Wiy ! , 550 2,87
Russell 77,000 26,400 50, 1600 2.91
Smith 49 500 15,840 33,660 3.12
Trego 260, ,700 75,900 18 800 3.43
SOUTHWEST 34,645,050 10,677,150 23,967,900 2.9
NORTHWEST :

CENTRAL 2,322,650 839,630 1,483,020 2.76
Source: Data computed from Farm Facts, Board of Agriculture,

1970/71.

Values for non-irrigated equivalent was computed by multiplying
Yields per acre in non-irrigated land by the equivalent acres
irrigated for the same period,



Net Increase in Value of WHEAT Production

Table 16

Attributable to Irrigation

%)

Irrigated Non-Irrigated Net Increase Productive
Equivalent In Production Ratio
SQUIHWEST
Finney $ 1,280,000 864,000 416,000 1.48
Grant 15 240 320 23? 600 702,720 2,28
Gray 82& 320 99,200 325,120 1.65
Greeley 48 640 230, uoo 256,000 2.11
Hamilton 104,960 38,320 16,640 2,07
Haskell 1, 408 000 9¢4 080 46 ,920 1.50
Kearney 330 2#0 206,080 160 1,60
Lane 64 000 61, 440 560 1,04
Meade 385, '280 184 200 960 2,06
Mortoa 199, 680 8& 80 115,200 2.36
Scott 614 400 322, 560 291, 840 1,90
Seward 399, 360 218,880 180, "480 1.84
Stanton 1,075,200 382,720 692, 48u 2.84
Steveus 1 013 760 588,800 424 960 1 73
Wichita 689 G20 368, 640 321, 280 1.87
ITORTHW ST
CENTRAL
Cloud 31 + 920 39,680 3,840 1.09
Fllis 6,080 26,880 19,200 1:71
Gove 48, 640 i, ,960 89,600 1.18
Greahem 61 440 ?J 1600 35,60 2.4
Jewell '43 520 35,840 i 680 121
Lincoln 43,520 35,840 7, '680 181
Mitchell 43,520 3 , 840 7,680 1.21
Norton L3,520 320 16,200 1.78
Oshorns L3,520 33 840 7, '680 1.21
Ottawa 43,520 , 560 8,960 1:25
Phillips 43 520 g 840 75 1680 1.21
Rocks h3 520 , 560 8,960 1.25
Russell 43,520 O , 720 12 800 1.41
Smith 43,520 4 800 1,280 1.41
Trego 43, 520 25, '600 17,920 1;70
SOUTHWEST 9,678,080 5,372,160 4,305,920 1.80
NORTHWEST
CENTRAL 634,880 506,880 128,000 1.25

Source: Data computed from Farm Facts,

1970/71.

Values for non-irrigated equivalent was

Board of Agriculture,

computed by multiplying

yields per acre 1n non-irrigated land by the equivalent acres
irrigated for the same period,
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was 1.8:1 in the Southwest and 1.25:1 in the Northwest Central,
This again illuétrates the emphasis that irrigation offers
equal gains for both regions, The assumption here is that
irrigated lands have higher productive capacities over non-
irrigated lands. For the Southwest, with higher density of
irrigation, there would also be higher income derivable from
farm, This would be reflected in the general income pattern
and economic parameters,

Because of the advantages of irrigation, both per farm
and total farm income have risen tremendously in the Southwest,
particularly since 1940 following the rapid development of
irrigation in this region, Tible 17 gives per farm and total
income from 1940 to 1970.

Table 17
Per Farm Income & Total Farm Income 1940-1970

SOUTHWES™ NORTHWEST CENTRAL
Total Farm Per Farn Total Farn in;
Income Incoms Incone IHeome
1940 $ 17,744,034 $ 2,467 $ 38,358,879 $ 1,776
1950 & 85,465,520 $14,362 $161,774,160 $ 9,525
1960 $188,491,838 $52,696 $183,198,150 $13,4906
1970 $285,339,917 $53,817 B2uk, 943,710 $20,346
%4 Increasc
1940-70 2,801.5% 1,045,6%

Source: Kansas Board of Agriculture Reports,
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Not only has the Southwest per farm and total farm income
increased faster than the Northwest Central, it has also exceeded
in aggregate income. Until 1950 the Northwest Central aggretate
farm income was almost twice that of the Scuthwest: but since
1960 this ratio has been changed in favor of the Southwest,
Fig, 5 1is an illustration of county value of field crops in
1970, Of the ten leading countles in the state of Kansas, five
were in the Southwest; there were none in the Northwest Central,
All counties in the Northwest Central earned below $10,000,
whereas ten counties were above $10,000 in the Southwest,

A break down of farm income into field crops and live-

stock shows the direct economic gains of irrigation in the

Southwest.
Table 18
Trends in Field Crops 1940-1970
Field Crop Value
NORTHWEST
SOUTHWEST CENTRAL
1940 $ 11,787,386 $ 16,635,234
1950 $ 54,191,850 $ 91,395,220
1960 $158,397,640 $123,062,930
1970 $184,647,520 $108,332,160
% Increase
1940-1970 1,4.66.5% 560.3%

Source: Kansas Board of Agriculture Ammual Reports.

The value of field crops in the Southwest rose from $11.8
million in 1940 to $184,6 million in 1970, an increase of 1,446%
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in forty years. The Northwest Central field crops increased
only by 560,3% for the same period,

Between 1940 and 1970 the Southwest livestock income
increased 3 times as much as the Northwest Central, Table 19
shows 2 very high correlation between irrigation and livestock
in the Southwest, The Southwest increases rapidly in both field

crops end livestock., This is one of the indirect impacts of

irrigation,
Table 19
Trend: in Livestock 1940-1970C
Livestock Value
- NORTHWEST

SOUTHWEST CENTRAL
1940 $ 5,956,648 $ 21,723,645
1950 $ 31,273,670 $ 70,378,940
1960 $ 30,094,198 $ 60,135,220
1970 $100,951,650 $136,611,550
% Increasge
1940-1970 1,594,682 528,9%

Scurce: Kansas Board of Agriculture Annual Reports.

Corn and sorghum form important parts of the cattle feed, Irri-
gation of these crops in the Southwest, therefore, provides
availability of feeds needed to raise livestock., This makes
livestock enterprise a good industrial mix with irrigation

agriculture, Irrigation of hay pasture and feed crops have
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become more important in recent times to ensure stability in
livestock enterprise, Of the 239,502 acres under irrigation
for Alfzlfa, pasture grass, corn and sorghum forage in Kansas
in 1970, (Table 20 ) there were 46,6% acres in the Southwest.
The Northwest Central has 6.24. This shows a great potential
for the growth of the livestock industry peri pasu with
irrigated agriculture in the Scuthwest,
RBio emphasized the significant role of irrigation
providing assurance of feed crops in Kansas agriculture,
Thus irrigation has not only increased field crops, but also
1ivestock.19 The future of the livestock industry, particularly
in the semi-arid region like Western Kansas, would depend
greatly upon feed crops, roughages and irrigated pasture as
remarled by the U.S. Department of Agriculture:
Irrigated feed cro,.s and pasture play a signi-
ficant part in stabilizing the western livestock
industry by providiug a derendable feed base that
permits more effective use of the extensive
pasture areas, Irriga’ion also aids the growsh

of large scale liveslouk, farming operations
ne r western population centers,20

Irrigation and Socio-Economic Parameters

It has been demonstrated earlier in this +thesis that
agriculture is the economic base for Western Kansas, Successful
and gainful agriculbture is influenced by the application of
irrigation in the Southwest, Farm income and other socio-

econoriic parameters are further investigated to determine the net

19Jerry Minshall Rio, Kansas Agricultural Report, 1970-
1971, p. 97.

ZOU.S. Dept. of Agriculture, Major Uses of Water and
Land, No, 149, 1964, p., 37.
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Table 20
Application of Irrigation in 1970

Northwest
Southwest Central State

Nurher of Farms & 5,657 11,921 92,439

% State © 6.1 12.9
Number of Farms using & 2,900 755 7,464
Irrigation

4 State © 38,9 10.9
“arm Acres Harvested 2 3,000,210 2,477,181 18,966,000

# State © 15.8 ¥3.1
Farm Acres Irrigated ° 1,217,997 87,192 1,881,237

% State © 64,8 b6
Irrigated Acreage under L 1,058,356 67,047 1,559,544
Wheat, Corn & Sorghum

(Grain)

4 State © 67.9 h.3
Irrigated Acreage under & 111,658 14,767 239,502
Corn and Sorghum (Forage),
Alfalfa and pasture grass

% 3tate © 46,6 6.2
Irrigation Dengity per c 406,0 35.2 99,1

1,000 Acres of Harve:r sad
Cropland

Sources; a,
1970-71 ®

Kansas Farm Facts, Kansas Stale Board of Agriculture,

b, County Irrigation Summary, 1970, Compiled from
reports by Agric, Ext. Service, KSt, Manhattan, Ks,

¢c. Computed by the researcher,
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influence of irrigation on the economic well being of these
study regions. Per capita farm income and per capita personal
incom¢ were computed., Both incomes were much higher in the
Southwest than in the Northwest Central. The mean of per capita
farm income in the Southwest was $3,434 while the comparative
figure for the Northwest Central was only $2,015. The mean
per capita personal incomes were $4,637 and $3,434 for the
Southwest and the Northwes* Central respectively, There is no
doubt the per capita personal income was equally iafluenced by
the farm income in the study regions. When compared with the
state of Kansas, per capita personal incomes in the Southwest
exceeded boch the state and the Northwest Central between 1950
and 1970, Th=se comparative figures are shown in Table 21
Table 21
Per Capita Personal Income 1950-1970

m NORTHWEST

SOUTHWEST CENTRAL STATE

1970 - $1,552 $1,309 $1,443
1964 $2,355 $1,813 $2,161
1970 $4,637 $3,434 $3,823

Source: Computed by author based on data from Kansas county
income 1950-196% by Darwin Daricoff, State of Kansas,
Office of Economic Analysis, 1966; and Ninth Annusl
Economic Report of the Governor, State of Kansas,
January, 1972,
The rate of increase between 1950 and 1970 illustrates
the comparative influence of farm income in the Southwest and
the Northwest Central, Per Capita personal income increased

by 198.8% for the Southwest whereas the Northwest Central and
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the state increased by 162.3% and 164.9% respectively.

Nedian family income, mean family income and the net
effective buying incume are other measures of economic para-
meters. Table 22 shows that the Southwest median and mean family
incomes were higher than those for the Northwest Ceniral even
though both regions lage behind the state level.

Table 22
Median and Mean Family Income, 197C
SOUTHWEST NORTHWEST CENTRAL - STATE
Median Family Income 38,336 ' 87,069 | $8,693
Mean Family Income $9,777 $8,271 $10,063
Net Effective Buying
Income 1966~1969:
1966 $2,043 $1,752 $2,165
1967 $2,8%9 $2,%24 $2,653
1968 §2,77% $2,455 82,820
1969 §3,146 $2,624 3,069

Sources ¢ U.S.Dept. o Cormmerce, Social and Feorownic Character-
istics, Bureaur of Census, Part 21, 1970; Kansas

Statistical Abstract, 1970

When income rises, the purchasing powcr increases, not
onlr by volume of purchaseé, tut also by the veloecity of monetary
exhanges and transactions. Thus the incomes genasrated from
the economic base to to influence the net effective buying
income. The comparative net effective buying income for
the two regions and the state from 1966 to 1969 shows that,
except for 1966, the Southwesti region has always been above
the state's level. This demonstrates that the region's
favorably comparative =concmic well being is a direct influence
of the major eccnemic base, which is agriculture, influenced
in turn by irrigation practices.

In order to firmly establish the influence of irrigation

in the region's economy, income from minerals was examined. The
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datzs shown below shows that the Southwest with the higher
irrigation density and higher incomes also had the higher income
from minerals., However, in both reglons, total incomes from
agriculture far exceeded that from minerals, In 1969-70 the
Southwest income from minerals was only $183,048,000 compared
with 8285,339,917 from agriculture, In the Northwest, the
corresponding amounts were $102,100,000 and $244,943,710
respectively,

There is no doubt that minerals contribute substantially
to the economy of the region, but its influénce is minimel, as
is shown, Even those counties with comparatively high mineral
income in the Northwest Central suffered population losses
between 1940 and 1970. Besides incomes, minerals are generally
less widely distribhuted than in agricult re,

In conclusion, it will be reralled that irrigation forms
the principal foundation for agricultural growth in Western
Kansas, The major direct impacts are to serve as insurance
against crop failures in drought years, the net increase in
yields per acre and hence overall income, The farmer who has
scceng Lo watar for irrigation in this semi-arid region would
ensure successful harvests even in bad years, Irrigation also
has an indirect impact on the secondary and tertiary sectors of
the economy, and most especlally the mix bebtween irrigation

agriculture and the livestock industry:
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The 'spill-off* from increased irrigation in the
past several years in the Western Part of the state
(Kansas) has been the construction of a number of
large commercial slaughtering facilities, processing
plants, numerous industries involved in the manu-
facture and distribution of irrigation equipment,
and many other agri-business fivms,?2

21J.E, Palleson, op. cit,, p. 137,



Chapter V
DEMOGRAPHIC TRENDS IN WESTERN KANSAS

Like the rest of the portions of the Great Plains
Proper, Western Kansas was among the last region to be settled
by the white man during the great westward frontier movement in
the nineteenth century. Until the end of the Civil War, only

1 occupied

the nomadic Indians and wild roving herds of buffalo
this vast stretch of land. The late settlement of the region
resulted from the environmental perception of the frontier
vanguards, Much of this semi-arid region was considered unfit
for agricultural settlement for want of adequate rainfall and
prevelant scarcity of Water.g For many years before the 1880's,
despite the Homestead Act of 1862 and Morrill Act of 1863,
which encouraged agricultural settlements, the westward frontier
line of sebblemen®t remained almost stationary along the 98th
meridian.3

By 1860 the eastern one-third of Kansas countieg had

been organized, but the western two-thirds remained unsettled

with only a few trading posts and forts developed along trail

1G.w. Thorntwaitg, "Climate and Settlement in the Great
Plains," Climate and Man: Year Bock of Agriculture, (Washing-
ton, D.C.: U.S. Dept. of Agriculture, 1941), p, 183,

zw.H. Schoewe, Geography of Kansas, Part III, Concluded,
Transactions of the Academy of Science, Vol., 56, No, 2, 1953,
Di 175.

30ar1 Frederick Kraezel, The Great Plains in Transition,
(University of Oklahoma, 1955), pp. 125-126,




routes to the west,LIb Hoover mentions that:

. « o for some time after the geography of the
west was well known, much of Kansas was supposed to
be unfit for human habitation, at least by civilized
people, Even after the settlement of Eastern Kansas
had begun, it was thought that the western part
could nev.rr become agricultural, Most maps of the
1830's and 1840's showed an area called 'The Great

Americsr Desert' which was frequently compared with

the Saunarn.b

Settlement did not “=come attractive until the 1880's when a
combination of factors, including development of effective
transportation, farming equipment and most important, good years
of above mean average ruainfall which led to successful crop
harvests and gradually removed the desert image., The realiza-
tion that the so-called desert soil is fertile if only water was
available lured pioneer cultivators to Western Kansas. Since
then, like the rest of the Great Ilains, various means of
adaptations have evolved to utilize the once neglected region
and establish permanent settlement, This chapter outlines the
trends of population movement in Western Kansas since the
1880's, with emphasis on the correlation between fluctuati ins

in climate and population growth or decrease.

Trends Befere 1930

The white pioneers in Western XKansas were the cattle
range men; permanent agricultural settlers emerged only from the
1880's, Although Kansas territory was opened for settlement in

1854,6 the earliest organized counties in these study regions

N

Thorntwait, op. cit., p. 186.

5Leo M. Hoover, Kamsas Agriculture After 100 Years,
Agric, Exp, Station, KSU, Bulletin No, 392, 1957, p. 9.
6

Hoover, op. c¢it., p. 10,
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were in 1866 and included: Cloud, Ottawa and Ellis in the
Northwest Central., No county was organized in the Southwest
until 1884, the first being Fimney., Settlement of this region
although late when it started, was very rapid, for by 1888 all
counties in the Southwest had been organized,

The decade from 1880-1890 witnessed the most rapid
population growth in Western Kansas, especially in the Southwest
region which increased from 1,315 people in 1880 to 26,260 in
1890, The accompanying table shows the comparative population
increase in the Southwest, Northwest Central and Kansas.

Tal'e 23
Population Change 1880-1890

; NORTHWEST
RIS CENTRAL STATE
Population 1880 1,315 141,662 996,096
Population 1890 26,260 162 615 1,428,108
Population Change 24,945 14,131 432,012
1880-1890
% Change 1880-1890 1,897% 107 43.4%

Source: Kansas Statistical Abstract, 1970,

Several factors accounted for this rapid growth of popu-
lation during the period, The development of transportation was
one of the reasons for the late settlement of the Great Plains
Proper. Rapid expansion of railroads offered cheap transporta-

tion for farm products, thus reducing marketing costs to the
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pioneer cultivators, This was an impetus to further expenad
farm acreages., Besides, the railroad promoters contributed to
rapid settlement of this region in other indirect ways. They
offered cheap lani to farmers along the railroads already
constructed, for in this region the rails preceded settlements,
In addition, fres trancportation was offered to willing
settlers, But perhaps most important was the promoters
propaganda, The drought of the 1870's was succeeded by years

of sbove average rainfall in the 1880's., The roderately wet
soil further amplified belief in the success of dry farming
practices, To attract agricuitural settlers, railroad promoters
propagated the theory of major climatic changs in this semi-arid
region, and that the region would be blesged with increased
precipitation.7 Barly irrigation schemes were abandoned as one
year of wetness was succeeded by another,

The 1880's also witnessed the widespread adoption of
mechanized farming, Land was offered cheaply. Climate was
favorgble. Demands for whe-t and corn and general field crops
were high, The bid to produce more crops in order to meet
market demand further gave incentive to exparsion of farnm
acreasges, and application of agricultural machinery,

Western Kansas' chief problem was water. The demand for
water was partially met by the introduction of wind mills and

the appearance of specialized well driller's.8 The region has

7Schoewe, ops 6ib., pe 176
BKraezel, op. c¢it.,, p. 131,
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expansive fertile soils underlain by rich acquifers. The
drilled wells serves for both domestic consumption of water and
for early irrigation application,

The increased farm yields resulting from years of
plentiful rainfall, cheap land offers,the rapid expansion of
railway transportation, improvement in agricultural machinery,
high prices and stable economic returns from farming investments,
and tne exploitation of ground water were the combination of
factors that made Western Hansas attractive to settlers coming
from the eastern states, already pressed by competition to
seek new opportunities on the frontier.9 By 1890, all tracts
of land in Western Kansas had been clainmed,

Villages and towns grew rapidly until 1889, In lMeade
County, the first building was registered on May 20, 1885, By
Auguct of the same year there were already 139 buildings with
500 people, Garden City in Finmey County rose from 600 people
in 1885 to 5,000 in 1886 and 8,000 in 1888,1°

Climatic change was not alone in the trail of calamities,
Railway mania and the consequent over-investment of capital led
to a fall in market prices, and when projected railroads failed
the impact was first received by the farmers, The combined
tragedies of drought and falling market prices for agricultural
products led to a massive exodus of people from Western Kansas.

Clark relates:

9Carroll D, Clark, People of Kansas: A Demographic and
Sociolomical Study. (Topeka, Kansas: Kansas State Planning
Board, 1936}, p. 7.

1OPaul W, Ziekefoose, Population and the Labor Force:
Economic Development in Southwestern Kansas, (Lawrence, Kansas:
University of Kansas, 1953), p. 8.
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To erect crude shelters and begin cvltivation was
relatively easy. But to establish agriculture on a
basis sufficiently secured to withstand drought and
market slumps, required decades of doggedl endeavor.,

. « « The invasion of the territory (Western Kansas)
was marked by many traglc failures, and following
certain disastrous years, wholesale retreats,1l

Between 1889 and 1900, counties which grew a hundred
fold in the previous decade were left with less than half their
population at the turn, Grant counbty with a population of
1,308 in 1890, was left with only 422 in 1900 while the popula-
tion of Stanton county was reduced from 1,031 to 327 for the
same period. The Southwnstern counties as a whole decreased
from 26,260 people in 1890 to 16,150 in 1900, a percentage loss
of 38,5%, On the other hand, the Northwest Central registered
a 4,4% increase in population for the same period,

Population became stable again with the return of rain
in the late 1890's, World War I created a demand for agricul-
tural goods and this again, coupled with favorable wet weather,
revived settlements which grew steadily until the 1930's when

more severe drought years struck the land and people.

Population Change 1930-1940

The post-world war agricultursl boom and good years of

rain came to an abrup: end in 1930, The 1930's saw ons of the
most prolonged droughts since cultivation began in the Great
Plains, All years during ianls period registered below mean

average rainfall, Drought periods are difficult years as

1101ark, op. cit., pp. 24-26,
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Brannan notes:
Nowhere in the United States has climate influ-

enced the patterns of settlement and agriculture

more definitely than in this broad region, It has deter-

mined the location of settlement, restricted the num-

ber of people that the region as a whole can support,

and has been primarily responsible for the introduction

of irrigation into the nation's agriculture,12
In Western Kansas drought periods are almost invariably follow-
ed by depopulation, But the depopulation which resulted from
the drought of the 1930's had no parallel in this century. 1930
marked the peak of population growth for most of the Great
Plains states. Since then there have been persistent popula-
tion declines, particularly in the regions depending mainly
upon agriculture,

Not only was there scarcity of rainfall between 1930 and

1940, The world wide economic depression which followed the
devaluation of the gold standard in 1929, sent the prices of
goods to a record low, In the immediate post-war booms, farmers
had mortgaced their farms for expansion in investment, The
financial collaypse of the period was most felt by the farmers,
who were unable to obtain high prices for their products when
tley attempted to increase their income by further increased
production; a "self-generating depression."i3

The economic sibtuation of the time has been decsribed

by Clark as follows:

12U.S. Dept. of Agriculture, Irrigation Acriculture in
the West, U.S. Dept, of Agriculture Publication No, 670, 1948,
p. 12,

13Kraezel, op. cit., p. 149,
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Today the problems which tax the understanding
and try the patience of the Kansas farmer or small
business proprietor are: the intransient land on
the half-arid fringe of settlement, the baffling
problems of destructively low market prices and
ruincusly high cost of credit, freight haul, and
other instrumentalities of production. The small
preoprietor whose business repregents a life-time of
painataling effort and drift, finds his whole
invest znt threatened . - new compstitive forces,
depcoulation of his trace territory and rising
overhecad costs such as taxation., Neither the wage
earr-r nor the white collar worker,descendents of
pion:zers who sought Kansas as the land of opportunity,
are abiz Lo escavz these ?roblems of changing social
and economic envirconment, 1%

Prolonged droughts are generally attended by dust bowls
in the Jestern part of Kamsas. Beginning in 1934, the dust bowl
continved until 1937, and farmers became heipless., People
nigrated in search of means for sustsnance, Table 24 shows the
ragnitude of population change in the regions and the state
batween 1900 and 1940,

Table 24
Population Change Between 1900 and 1940

NORTHWEST

SOUTHWEST CENTRAL STATE

1900 1,650 162,612 1,470,495

1930 67,117 170,112 1,880,959

1940 53,370 154,956 1,801,028
Percen.a:;e Change '
1900-1930 96T, T% i o 6% 27 5%
1930-1940 -  20.5% - 8.9% - 4.3%

Source: Kansas otatistical Abstract, 1970,

1401ark, ops olb; o 2.
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In some counties less than half of the 1930 population
remained when the 1940 cersus was taken. In the Southwest all
the counties suffered substantial population losses, ranging
from -4,3% in Greeley County to 46,6% in Morton County, while
the region registered a total loss of -20,5%. But the Northwest
Cent~al lost only 8.9%, with only two counties recording losses

above 20% for the period,

Population Change in 1940-1970

The 1940's were good years of normal or above average
rainfall, Farmers reaped successful harvests ﬁntil 1951 when
floods destroyed crops. Between 1952 and 1956 there was another
drought which created a dust storm, In addition to favorablis
weather, other factors also led to the prosperity of the 1940's,
The post World War II pericd created large demands for farm
products. Following the cessation of the war, and the restdra—
tion of the gold standard, prices of commodities soared high,
Farmers rzaped good harvests and were able o recuperate from
the losses of the past decade,

The introduction of hybrid grains, especially corn,
wheat and sorghum also led to higher yields per acre return for
these crops. They in turn require proper application and
adequate water to obtain maximum yields, which were provided
especially in the Southwest by the development of irrigation
which ensured adequate water supply. Following the wide scale
application of irrigation in the Southwest, there arose a markesd
difference in farming systems between the two regions since the

1940's, Irrigation farming rapidly developed in the Southwest



region whereas in the Northwest Central development of irriga-

tion has been negligible,

Another factor which contributed to agricultural

prospertity was the development and expansion of niotor trans-

portation since the end ¢~ the second world war,

The short

distance services, geographical wide and intensive coverage,

and small units of operati-n by trucks are advantages over the

railway transportation system,

short distances are better served by motor transportatior,

Western Kansas, the following points could be observed,
both regions suffered heavy population losses from 1930 to

1940, since the 1940's, the Southwest has had steady population

increases in each census decade,

persistent population decline since 1930,

Table 25

Population Change 1930-1970

From Table 25 presenting the population change in

While

The Northwest Central had a
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For perishable farming products,

NORTHWEST

SOUTHWEST CENTT L STATR
Total 1930 67,117 170,112 1,880,999
Total 1940 53,370 “ 54,956 1,801,0:8
Total 1970 83,095 121,593 2,249,071
% Change 1%30-1740 - 20,5 - R.,9 b.3
% Change 1940-1950 + 34,7 - 8,2 + 14,5
% Change 1950-196) + 9.5 - 6.2 + 14,3
% Change 1960-1970 + 4.6 - 8.5 + 3.2
% Change 1930-1970 + 23.8 - 28,5 + 19.6
% Change 1940-1970 £ 55.% - 21,5 + 24,9
Souirce: Data compiled from National Census, U,S. Dept. of

Commerce, Bureau of the Census, 1940-1970,
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The Southwest region has not only regained the losses of 1930-
1940, but has also risen substantially above the 1930 base. On
the other hand the Northwest Central has not only had a persistent
decline in each census decade, but the 1970 population was also
much less than the 1930 base, Figure g illustrates the
comparative population between 1930 and 1970 in the Southwest,

the Northwest Central and the state, It will be seen that the

Southwest population has increased even faster than the state.
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Chapter VI
SOCIO-DEMOGRAYHIC ANALYSIS

Regions depending upon agriculture for their economic
bage have had unemployment problems since the beginning of this
century. In many places this has resulted in a rural exodus
and depopulztion, Farm lucome has grown less rapidly than
incomes from manufacturing and other terfiary activities,
Reasons for inadequate rural employment include mechanization
and increasing cost of farm operations, and the comparative low
return from farm investments. In a semi-arid region with
climatic hazards as in Western Kansas, irrigation practices
have become the only sure means cf successful harvests, inten-
sive farming with economics of scale from investment, and above
all, the stability of income., Irrigation facilitates higher
yields per acre and per farm income, Where these possibilities
exist, the rate of out-migration and depopulation have teen stem-
med to ar extent., Where the potentials have not been develojed
to ensure stable income from agriculture, out-migration and
depopulation persist on a large scale.

The depopulation in the Great Plains since the 1930's
has posed problems to rural communities. Manpower needs to

develop the natural resources of the communities have



deslined:

Many rural towns and villages that orce
flourished wich small business or railroad centers
or trade centers are now merely aggregations of
low marginal operations—grocery stores, filling
stationr, eacing places and garages. Poverty and
unsmploy sent are now ingrained, !

The adverse socio-ecomom ¢ effects of declining popula-
tion are well discussed in socia”™ and economic literature.
Population, per ¢, may not indice*:z a viable ecounomy, Its
growtin or decline, however, reflects the employment opportunities
which are available in the community. People tend to locate

r
winers emplo ment opportunities are easily attainable” and tenuvre
engured,

This chapter discusses the spatial or an areal associa-
tion between the steady population growth and irrigated agriczul-
turnal counties in Western Kansas,

Demographic Variables and the Magnitude of
Population Chance Since 1930

Components of populati n chance, Births, deaths and

migration are the three most important demographic variables,
with birth and migration being the more influential. Excess of
births over deaths in time, measures the natural ir srease, while

actual growth is determined by the addition of excess births

LArt Mauc and George E. Brandow, "The Rural rroblem

Identified," People and Income in Rur:zl Americu: What are the
Gholees?, No. 1; Ds L.
2

Edgar Hoover, The Tocation o Economic Activity,
(New York: MeGraw-Hill, 1944), pp. A4-5,
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over deaths to net migration: P_ = Pt + (B - D)+(I - E).
2 3

Population decline may be characterized by the excess of deaths
over births, excess emigration over immigration, or the combina-
tion of both processes., The opposits is the case for popula-
tion growth,

Table 26 shows the situation of the demographic
variables in the study region from 1960 to 1970, Crude birth
rate and natural increase were higher in the Southwest than in
the Northwest Central., Crude death rate and net-migration were
lower in the Southwest than in the Northwest Central, The
interplay of these components of demographic variables were
reflected in the net population change for the period measured.
The Southwest population increased by a total of 3,674 persons
while the Northwest Central lost a total of 11,228 (8,5%). The
following points could be obszrved frrn the table, First, the
higher crude birth rate in the Southwest reflects a population
with youthful reproduction age, a potential source for further
population growth. Second, the higher death rate for the
Northwest O atral reflecis the preponderence of post reproduc-
tive asge, symptomatic of a st=tiec or declining ropulatio-,
Third, the higher percentage of migration reflects the declining
economic base, rural unemployment and the exodus of people to
other cent:rs of economic activity. These parameters are

discussed more fully in the subsequent portions of this chapter.

Irrigation and migration, Both regions show losses of

population through out-migration, but it could be observed that

the rate for the Southwest is comparatively lowzar, One reason

for this 'is farm incone.



Demographic Variables 1960-1570%

Table 26

i

i, NORTHWEST
SCOUTEWEST CENTRAL
Population 1960 79,421 192,624
Pepulation 1970 83,095 121,593
Total Births 19,181 23,142
srude Birth Rate 20,8 190.3
Total Deaths 7,049 16,392
Crude Death Rate 85 138
Natural Increase 12,132 6,750
% Natural Incrcase 1.5 3 5.1
Vet In-Migration’ - 8,458 - 17,978
% - 10,6 - 13.5
Net Population Change + 3,674 ~ 11,228
% Population Change + b6 " 8.5

3curces: (a) Compiled by

1960-1970.

author from Armual Summary of Vital
Statistics, Kansas State Department of Health,
Division of Registration and Health Statistics,

(b) Kansas State Statistical Abstract, 1970-71,



52 . 4% of the farms in the Northwes: Central earned less

than $10,00C in 1970, while only 7.1% earned above $40,000, The

corresponding figures for the Southwest were 36,6% and 24,77

regpectively.

Table 27

Farm Incowm» Listribution and Per Capita PFarm Income in 19,9

e

" - NORTHWEST

SOUTHWEST CENTRAL
Farm Income cver $40,000 2k, 7% 7.1%
5321;?000”339:999 19, 1% 16;1%
#10,000-519,999 19,1% 24 47
Less then $10,000 36.5% 52,44
Par Capita Farm Iacone %3, 434 $2,015

Source: Computed from Data of the U.5, Dept. of Commerce,

U.3. Bursau of Census, Ccusun

1970.

of Kansas Agricultiurs,

80,

Successful farmirg in the U,S, rural economy has been cabtegrrized

as those with fim income above $10,000.5 Judging Ly this

criteria, over 52% of the Northwest Ceatral farmers were below

the poverty level,;, a situation which encourages out-mirration,

Ihis helps to understand the higler out-migration from the

counties in the Northwest Central,

People tend to shift from

agriculture to other more gainful erjloyments elsewhere in

response to tne push and pull effects of the agricultural

3Mauc, loc, cit,
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econony, where farm incomes are not only low but also unstable,
A large proportion of the youth population, with 1little hope of
future entrance into gainful employment within the agricultural
gector, are therefore pushed to migrate, In the Southwest the
hirn level application of irrigation agriculturs has enabled
the counties to obtain a comparatively higher farm income and
thus are able to sustain steady population growtl., whereas in
tLe Northwest Central the counties suffer persistent populaticon
dccline,

The net increase in farm income atiributable to irriga-
tion in 1970 has been considered in Chapter IV, The irrigation
of waeat and sorghum in tae Southwest yielded a net increase of
$23,273,820 ovar the equivalent of non-irrigated acreage. The
net increase for the Nor-thwest Central was $1,611,020,

Lssuming These geains and the overall multiplier effects in the
irrigation interrelated services, there would bc more employ-
ment opportunities and higher incomes in the irrigated counties,
T1e correlation betwozi: irrigation and these variables are
canown by the results frem Tpearman's Rank Correlation Test in
Table 28 .

| On the county ranking we can observe the strong
correlation between irrigation and the varicus income parameters,
The weak correlation in the regions is explairable in terms of
a high level of homogenuity which exists among the countices
within each region, The Southwest counfiﬁs are highly irrigated.
The Northwest Central counties are minutely irrigated., The

interpretation of this is that the Southwest counties have



Table 28

Irrigation and Income Variables

82

COUNTIES

SOUTHWEST

NORTH. EST

CENTiAL
Per Fsrm Inconme 8239 7250 - 2642
Per Capita Farm Income .6582 L3758 - 1321
Per Acre Value ~O473 . 86473 L6340
Mel” Crcps Income .8699 LABLO .3072
Livestock Income s | 7804 - .2283
Per Zapita Incone L6497 . 0597 L2742
Median Femily Income 7707 .2429 - 2539
viean Family Income L7U60 .2768 L1145
Assessed Valuation of Propjerty . 5601 .0732 - Jh107
N- = Effective Buylug Income . 5844 .0822 - LN

-, -

Source: Computed from data in Kansas Statistical Abstract, 1971,
7,5, Bureau of Census, Census of Lgriculture, 1940,

1945, 1950, 1955, 1559, 1964, 1969.
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higher incomes in comparison to the Northwest Central with
almost uniformly low incomes.

The argument is that the higher incomes in the
Southwest region are largely attributable to irrigation, These
incomes in turn influence the employment opportunities in thec
tertiary sectors, which explains the relatively lower rate of
out-migration, This is shown in the following table Ly the
percentage change in employment hetween the Southwest and the
Nortwest Central. |

Table 29

Percentage Change in Employment 1965-1970%

NORTHWEST

SOUTHWEST CIITRA L
Persous Employed 1965 | 14,204 18,565
Persons Employed 1970 16,766 20,168
%4 Increase 1965-1970 18.03% 8,63%

s

®* Figures exclude Government employees and self-employed persons,

Source: U.,S, Dept, of Commerce, County Business Patterns, 1965,
1970,

The effects of these higher incomes in the Southwest are
further expressed in the percentage change in wholesale and
retail transactions, and units of occupied dwellings. Wholesale
establishments increased by 24,37 between 1954 and 1963 in the
Sonthwest, but in the Northwest Central there was a decrease of
-9,1% for the same period. The Southwest registercd an

increase of 7.2% in retail establishments between 1954 and 1967,
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whereas the Morthwsst Central experienced a decrease of -10,3%.
Similarly, the units of occupied dwellings increased by 37.4%
batween 1950 ard 1970 in the Southwest; in the Northwest Central
there was only an increase of 5,49,

Table 30

Chanres in Wholesale and Retail Establishments

YEARS SOUTHWEST HORTHWEST

CENTRAL
Wholesale Eshablishment 1954 251 l9g
Wholesale Estaviishment 1963 312 bl
% Change 19:4-1963 + 24.3% ~ 9.1%
Retail Estecblishment 1954 1,080 2,147
Retail Establishment 1967 1,158 1,925
% Changz 1954-1967 + 7.2% ~10,3%
Occupied Dwelliings 1950 20,643 43,583
Occupied Dwellings 1970 28 422 45 olg
% Change 19:0-1970 + 37.4% + 5.4%

Source: Kansas Statistical Abstract, 1965-1971,

The effects of gainful employment and guaranteed income

are to lescsen the rate of ocut-migration.

This would further

ensure a mucin higher proportion of youth for the population.

This is so because migration is selective of age.

Persons between

the apg:s of 15 and 49 years are more prone to migration than

persons over 50 years., Demographically and economically the

potential nmigrants are also the most reproductive age,

The mi-

gration of this age group would mean the removal of population
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replacement sources for the future. Recent ftrends in the demo-
graphic movement of the Northwest Central shows that certain
counties are experiencing negative natural population increase,
The counties included Smith, Jewell, Ottawa and Lincoln, No

county in the Southwest experienced negative increase.

Are Distribution

The long term effects of migration upon the population
structure is revealed in Table 31, whizh gives the age distribu-
tion in the study regions, from 1950-1970. The proportions of
rersons under 18 years in the Southwest were highc:> than both
the Northwest Central snd the state for the period., Thus,
cpart from the relatively lower rate of out-migration in the
Southwest, tins above national average of persons under 18 year
reflects potentisl population momentum5 for future replacement
and sustenance of steady population growth. |

At the oﬁher end of the age continunm is the preponder-
eace of aged in the Northwest Central, The demographic implica-

tions are further elaborated by computing the dependency ratio.

nﬂegatiVe natural population increase is a situation where
there is excoss death over birth for a given period, The popula-
tion may still register growth for the same period by excess in-
migration over out-migration. However, negative natural
population increase in a region of heavy out-migration is a very
critical situation, and symptomatic of persistent future decline,

bPopulation momentum is used to express the reservoir
of youth that would enter intc the reproductive age group in the
immeciate or distant future. A high proportion of the popula-
tion in the ages 1-18 years provides population momentum for the
next 35 years, Thus even if birth rate is reduced in a popula-
tion, the fact that a sizeable proportion enters into the
reproductive greup would keep the population to register high
growth rates.



Tahle 31
Age Distribution 1950-1970
Scuthwest Northwest Central State
Under 18 years 36, 5% 32.2% 30.4%
1990 18 - 64 yesars 57.6% 56.5% 59. 4%
Over 65 years 5.9% 11.3% 10.2%
Under 18 years Lo,84 34,94 35.4%
1960 18 - 64 yaars 51,6% 50,6% 54, 6%
Over 65 years 7.7% 14,44 11, 0%
Under 18 years 37.7% 31.9% 32.2%
1970 18 - 64 years 52.7% 50.5% 54, 9%
Over 65 vears 9,641 17.6% 11.8%
Dependericy Ratio 1970
Gencral 89, 5% 98, 5% 8z.1%
Aped 18,27 35,04 21 64

Source: Data for statzs compiled “rom the National Census, U.S.
Departient of Cowmerce, Bureau of Census, 1,50, 1960,

and 1970,

86



87

The age dependency ratio for the Northwest Central is almost
two times that of the Scuthwest, which is also lower thar the
national average., The general dependency ratio is higher for
both of the study regioneg than in the state as a whole, The
relatively high ratio in the Southwest reflects not the age,
but the larger proportion of youth under 18 years,

Another way to consider the structure of population and

to estimate future decline of growth, is to reasure the median

age.
Table 32
Median Years 1950-1970
e o NORT;IEST .
YEARS SOUTHWLST CENTRAL STATE
1950 26.1 31.7 5 %
1960 26, 33.7 299
1970 28.7 36.5 28,7

3eurce: U,S8. Bureau of Census Population 1930, 1960, 1770,

The median year is "he age point below which reprasents
one half of the population and above which represents the other
half, Thus in the Southwest, about 507 of the population ie
below 29 years. In the Northwest Central the equivalent is 36.5.
This implies that over 50% of the population are approaching or
past their reprocductive age, which also indicates a static popu-
lation now and in the future., To test the validity of these
assumptions, correlation tests were made between irrigation and

the various demographic parameters, The results given on Table 33
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Table 33a

Irrization ani Socio-Demographic Varigbles

COUNTIES SOUTHWEST N T RaT
Median Age 7564 7h65 - 0312
Mean Age of Farmers .8276 L7617 . W75
% Migrant .7589 7322 1965
Migration Ratio ;76+G L7340 L0911
Fertility Ratio 7170 693 - 1277
Dependency Ratio 7646 EHTH 2742

Table 331
Farm Incomes and Socio~-Demographic Variables
CCUNTIES SOUTHWEST NORTHWLS®
CENTRAL
Population Change
1940-1970 sTE52 +«H021 . 16438
Nedian Years L7213 « 561 - 1.69
l'ean Age of Farmers . 7hl9 A262 . 0221
% Migrart L7005 4375 - .3535
Mieration Ratio L7384 M965 LA715
Fertility Ratio JTE76 651t - ,0508
Table 33¢
Migration, Medien Years and Fertility Ratio
COUNTIES SOUTHWEST NOBTHWEST CENIRAL

Mizgration Ratio/

Fertility Ratio 7806 «7099 ~ .0929
Median Years/ _

Fetility Ratio L7697 LBU56 . 5590
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show high correlations between irrigation and steady population
srowth, A lower rate of migration sustains a higher proportion
of the reproductive age group, as shown by the youth under 18
years and median year in the Southwest., Of importance is the
correlation between median year and fertility ratio.6 Table 35
shows the lower mnedlian age for the Southwzst correspondi: with
a higher fertility ratio. The lower the median age the higher
the proportion of reproductive persons in the population set,
and for the Southwest this ensures a long term steady popula-
tion grovwth, as long as irrigation will continue to maintain
stable and sizeable farm income,

Fig. 7 ig & graphic illustration of the assocciation
hetween irrigation development and population movements in tine
+d space, in these study r-3iong. Before 1940 there wers
very few irrigated lands in these regions. Although the South-
west had a little development before 1940, its effect was little
felt until large areas were brought under irrigation, Since the
19&5'5, steady population growth has gone along the same trend
with rapid irrigation development in the Southwest. It is
gensralized that the link here is the net incirer-ied economic
returns of highsr farm income and the employment opportunitics
which are attendant upon irrigation, The persistent populsation
decline through out-migration in the Northwest Central reflscts

the lower farm incomes and inadequate employment, which

6Fertility ratio is the number of births that occu: in a
year per 1,000 women of childbearing age. The difference with
the ordinary crude birth rate is that only women exposed to
childbearing are used as the denominator for computation,
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encouraces disillusionment in psrsons to migrate. Table 34

shows these correlations.
Table 54

Irrigation and Populaiion Changes 1930-1970C

5 & NORTHWEST

COUNTIES SOUTHWEST CENTRAL
1930-1640 . 0317 1992 L1429
1940-1950 .8066 7715 .1089
1950-1960 .7843 7322 -.1285
1960-1970 .8625 ) .8170 6170
1940-1570 . 9045 5677 2134

Source: Compubted from data based on U.S, Census of Population
and Agriculture, and Kansas Statistical Abstract 1970-71.
The spatial association between population change and
irrigation was very weak between 1930 and 1940, But from thence,
the association became stronger, This is evidenced in the
Southwest where the population growth has gone along with irriga-
tion development since the 1940's, From Table 3 § ﬁresenting the
county population change in 1930 to 1970, four patterns can be
identificc: (a) counties which have never had population
decline sinece 1930; (o) counties which had ropulation losses
between 1930 and 1940, but have since then gained during esch
census decade; (c¢) counties with population losses from 1930-
1940 and have had steady growth since 1940, but have nol
increased their 1930 base; and (d) counties with persistent

population decline for each decade since 1930,



Table 35

County Populaticn Change 1930-197C

1930-1940 195%0-1970 1930-1970
% % %

SOUTHWEST
Finney - 8.4 +88.6 +72.7
Grant -37.1 +2056,3 +97 .7
Gray -23.2 - 8.2 -27.2
Greeley - 4.3 + 11,1 + 6.2
Hamilton -20.5 + 3.6 -17.4
Haskell -25.6 + 75.9 +30.9
Kearney -21,0 + 20,7 - 4,6
Lane ~1€.,3 - 4,1 -19,7
Menlo -19.5 - 11.1 -28,3
Morton =45 ¢ + 63.6 -12,6
Scott - 5.1 + 48,6 +40,9
Seward. -15,0 +140,7 +54,9
Stantun -33.0 + 58,5 + €,2
Stevens -31.4 + 68.5 - 9.8
Wichita -15.3 + 50,0 +26,9
NORTHWLST

CEWTRAL

Cloud - .2 - 2149 -25.2
Eilis +10.1 + 41,3 +55,4
Gove 15.1 - 17.8 =50.1
Graham -21.9 - 31,6 ~38,8
Jewe il -17.2 - hg,7 -57.8
Lineoln -14.,1 - 45,1 -52.7
Mitchiell -11.2 - 29,4 -37.8
Norton ~16,0 - 26,0 -37.7
Osborne -15.0 ~ 3.8 ~44 .5
Ottawa - 6.1 *-38.0 -37.7
Prillips ~14,2 - 24 4 ~-35.1
Ronks ~-1C.9 -10.2 -19,9
Russell -21.9 - 30,0 -14,6
Smith - -21.9 ~ 36,2 -50,1
Trego -10.0 - 23.8 -31.4
SOUTHWEST ~20,5 + 55,0 +23.8
NORTHWEST CENTRAL - 8,9 - 21.5 -28.5
STATE = LI".B + 2’4’09 +19u6
UNITED STATES + 7.3 + 54,9 +66,2

Source: Data compiled from National Census, U.S, Dept. of
Commerce, Bureau of the Census, 1940-1970,
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In the Northwest Central where irrigation developuent
it negligible, all the counties, with the exception of Ellis
county, have had persistent decline in population since the
period under review, In the Southwest, only three countie,
Meade, Gray and Lane, declined between 1940 and 1970, Meade
and Lene were among the four least irrigated in the Southwest
by 1970, For the same 1972, five counties which irrigated over
100,000 acres each in Kansas state, had a combined population
incrence of 15.8% between 1960 and 1970, as against state poya-
lation of only 3.2%.7 These five counties are in the Scuthwest
and include Finney, Grant, Haskell, ichita and Scott. These
spatial correlations between irrigation and population growth
are further illustrated in Figure. 8,

Cf all the demograrphic variables accountable for popula-
tion increase or decline, migration is the most important in
Western Kansas., It influences the population directly by
reducing the aggregate number of peovple. 1t reducés the propor-
tion ¢l the reproductive age group, thereby indirectly influenc-
ing the fertility and birth rate and the preponderence of the
non-reproductive age groups. These factors have led to the per-
sistent population decline in the Northwest Central, which is
likely to continue until gainful employmert opportunities are
obtainad, An agricultural econony in a semi-arid region that

suffers both rainfall deficiency and variability cannot hope

?Huber self, Irripation Farming in Kansas, Vol. 74,
Nos, 3 and 4., (Transactions of thne Kansas Academy of Science,

1971), v. 317.
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to stabilize the farm income and steady popilation growth without
irrigatior,, If the farm income and the related impacts of
irrigaticn a.e pr-vided in the Northwest Tentral, the present
higher rate of out-migration may be reversed. As has been
noted by Self:
Where irrigation is practiced, more farm worlsrs
arc reguired to attend the land; Thus, irrigation is
helyisz to stabilize the farm poouiziicn, Where
irricati. 1 is practiced productivity increases, farm
incor~ inereaces, the econouy e .oands and the risk of
crop faiiure due to droughts is lessened,

In ths Southwest the advantrges and economic gains of
irrigation have stabi’ized the farm income and hence the
relatively low out-migraticn, leaving the populacion with a
sizeable reproductive age group to sustain a steady growth. But
to hold on to chis position, irrigation will have to be main-
tained wrile development would be required .o provide job

oppertunities for the new entrants,

8 ; : . .
Huber Self, Irrigation Parming in Kansas, op. cit.,

p. 317



Chapter VII
SUMMARY AND CONCLUSIONS

This thesis has considered the major .implications cf
irrigation practices on the demographic trends of Western
Kansas since the 1940's, Western Kansas depends upon agricul-
ture for a substantial source of income and employment,

Located in the center of the continent, the study re-
gion forms part of the eastern purtion of the Great Plains,
which is climatically charsacterized by rainfall variability and
gemi-aridity. This region was not settled until the 188{'s
becausc of the unfavorable natural conditions for the
sgricultursl settlers, The unpredictable climatic variability,
often in the form of prolonged drought years, has resulted in
agricultural crop failures and fluctuation in farm incomes and
employment, The demunition of the income base and the conse-
quent disillusionment of the agricultural rural community have
found expressions in migration and depopulation of many towns
and villages.

The review of demographic trends in Western Kansac
revealed that the population of the regions had slways
fluctuated with geod years of rainfall marking rapid growth and
drought years initiating an exodus from thelagricultural settle-
ments, It was shown that the 1880°'s were favorable rainy

vears, which witncssed the most rapid population growth, The



succeedinr yecars of the 1890's were periods of intermitent
droughts which equally wiitnesses the highest record of depopula-
tion within t1e shortest time record, The droughts of the
1930's initiated migrabion and depopulabion in the Great Flainsg,
a trend which gersists in most counties into contemporary tiues,

It was on this background that this thesis distinguishes
counties 1in Southwestern Kansas as exceptionally different from
other counties in this region, While the other counties in the
Northwest Central are still experiencing rapid lepopulatiou,
these countics in the Southwest have steady population grewba
for each census decade,

Investizations revealed that ir "gation practices which
arg most intensive irn tie Southwest, have led to increased crop
yields and fsrm incomes, particularly siiace the 1¢40%'s, Until
this pericl, when irrigation was i2gs devsloped in Western
Kansas, both regions flucth iated in deno: .phic trends in times
of gcod yeers and drought years rezpe tively., This observabion
can be sorengtiencd if we recall thal betweern 1930 ‘nd 17240 tche
Southwest ccuniies suffered population 1 sses of 20.5% whils
the Northwest Central lost only 8.2%.

Sin:ze the 1940¥s the application of irrigation has
received zided impetus both from the economic depression of the
1930%s and the realization of the direct and indirect gains
from irrigated agriculture, The limitiny fectors in the
development are availability of waSer and capital, The South-
west ic well endowed with rich acquifers in larger reserve
quantitics than the Northwest Central., Betweean 1940 and 1970

the rapid development and expansion of irrigation agriculture,
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which took place in Kansas, were concentrated in the Southwest
counties, With only'14.5% and 3.9% of Kanvas land area and
population ‘respectivel;, the Southwest possessed 64,8% of all irrig-
ated cropland in Kansas in 1970, The Northwest with 15,7% of tre
lar1l and 5.49 of the populatiorn of Karsas had only 4.6% of the
irrigated crop lands,

The impacts of irrigation find expression in the
gocio- conomlc well-being and socio-demographic behaviors of the
ggricualturel community, Irrigation is the most important factor
vhich influences the yields and income from farms in Weshtern
Kansas, Observed differences in scoromic, social and
demegraphic parameters between the Southwest, characterized by
irrigated agriculture, and the Northwest Central, characterized
by dry farming, were subjected to statistical tests, All
measurements show strong spatial correlations between intensity
of irrigated agriculture and specific socio-demogrsaphic trends,
Thz steady population growth in the Southwest counties corre-
lates with the region's high “density of irrigation, It has the
higher concentration of youth under 18 years, the lower median
age, lower death rote, higher birth rate and fertility ratio, and
lower general dependency ratio,

In both regions this study shows that there were out-
migrations exceeding in-migrations., This is one of the problems
facing the Great Plains counties, and may be attributed to
frustration from the declining economic base and enemploynent
situation, However, on a conparative basis, out-migration
losses were lower in the Southwest than in the Northwest Cential.

Between 1950 and 1960, the Northwest Céntral suffercd a net



migration loss of 21.2%. The Southwest lost only 10.4%.
Petween 1060 and 1970, the Northwest Central lost 19,.5% Ly net
migration. The Southwest lost only 8.9%.

Batween 1950 and 1960 snd 1960 and 1 70, the Southwest
had the natural porulation iuncruase of 21.3% and 15,39
respectively, Tor the same pericd the Northwest Central had
only 1..2% and 5.5% respectivel:r. The higher rate of natural
increase in the Southwest is a direct influen~e of lcower out-
migration rate, It had already been stated that mi ration is
selective oi" apge, the highest mi.rants being the reproductive
age gre g  For the Southwest, the lowsr misr:.ticwo rate, the
larger proportion of youth, ard she low medien age and
fertility ratio would mean a brighter fubure for pcpulation
replacement, The higher matural increase would create a
population momentum “o sustain a long term growtil in the South-
west., In the Northwest Ceutral, population would continue to
decrease through migration, and likely there would be a negative
ratural izcrease,

As already indicated, these demographic implications of
irrigation are indircct. Direct effects ar: on yields and
stable farm incomes., Tests of irrigation end farm incomes show
strong correl :tions, as would bs expected, Ferm incoms and
cther socio-zconomic and soclo-demographic parameters wers
equally tested. These include per capita perscnal income, net
effective buwri = income, assessed valuation of property, whole-
gsale and re 1l establishments, all of which showed positive
high correlntion with the region's population trend since 1940,

particularly when all countics were ranked, irresp ctive of the
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regions.

Conclusion

The review of physical factors in both regions revealed
that thare wers no significant differences in climate and soil,
the principl: componznts of agriculture, Measurement of crop
yields unzer irrigation in both regions equally revealed that
there were no significant differences, It is thereby asssumed
that if irrigation potentials were equally developed in the
Northwest Central as in the Southwest, crop yields and farn
incom: would compare favorably, Increased income would
lessen the puch and pull factors of out-migration, A reduced
out-migraticn will ensure the concentration of a large propsrtion
of migrants whe¢, by the selective nature of migration, are
generally in the reproductive age group, BRates of notural
increase resulting from the high birth rate and fertility ratio
would creatc a large population momentum age group of persons
under 18 years, serving as future reservoirs of growth, and the
reverse cof the persistent population decline,

While this thesis does not account for causal rela-
tionships between irrigation and population growth, this is
inferred from the long term direct effects of irrigation tbhrough
the direct econcmic and soecial well-baing darivable from
irrigated agriculture. Besides, the thesis demonstrates the
spatial correlation and association between irrigasted agricul-
tural practices and steady population growth in a broader
region characterized by unabated migration and depopulation

gince the 1930's, The Southwest and the Northwest Centrsl are
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in the sane geoyraphical region, and all depend umon agriculturs,
Tue rapid development of irrigation irn the Southwest since the
1940's ard the absence of it in the Northwest Ce.tral consti-
tutes the ma_.cov variable which influences thelr demographic trends,
Irrigation agriculture may not be the single panaces for
tne economic andt soclio-demographic problamg of depopulatior in
Western Kansas, but there is a great influence, by irrigated
a; riculture, orn a sustained, viable and asrured economic well-
being of an agricultural community in this semi-zrid region,
A riculture remains the economic oase for income and employmsnt,
wilch determines the healthy, social atmosphiere te sustain
ropulation growth. To see the influences of irrigation on
¢ mogra;h.c trens, one might hypothesize the adver:ze social
aud econoiic eiilets which would attend the reversior of the
irrigated 1is .l in the Southwest to dry faruinzg., Yields would
be lowered, I[arm income reduced, harvests unassured, social
and econonic frustration would encoursge out-migration, 'Percep-
tion of ¢ possibls area where job oppu.tunities exist at
comparable stsble measures would add the pull for the alresdy
disillusioned migrant, Sooner or later depopulation would be
equally initiated, This has been noted by Brannen:
Garblin:: on the weather is p :sible in seui-arid

country, ovt intentive agriculture mus. be supported

by irrigation or must perish, « » » Harmg that are

created as a result of irrigation must be looked

upon not merely as a source of security for the repay-

ment . the costs, but as the foundation for sound

agricultural operations and for prosyperous and con-

tented. rural commuuities, The general publiec has a

major stake in the future health and expansion of the
nation's irrigation agriculture,!

leharies Brennen, Irripation Apriculbure in the West,
pp. 12, 39.




Irrigation is already an indispensable factor in the
entire soclal system in Western Kansas, The developed areas
would continue to reap both direct and indirect gains. The
underdeveloped Northwest Central may be equally prosperous if
agriculture, the principal income base, is supplemented by
irrigation., It was on these considerations that Harold May
congratulsted the role of irrigation in Kansas agriculture,

Irrigated agriculture in Kensas has made increas-

ing significant contributions to the state's economy,

I viewed this with interest and gratification. If

full use is to be made of natural resources available
for agriculturael development, . . . much more devaelop-
ment oi irrigation must be nade. An irrigated district
Ias not 1:en made in the ferti's areas where periodic
drcurhts continue to take their tolls in less than
maxiaun ¢rops; therefore, less ! an meximum econowic
develoument of the area has been realized,?

Tiie Northwest Central has much agricultural potentials
which ave yot Lo be fully realized if irrigation could be
developad, This has been true of the Southwest., As long as the
region depends uron aggriculture, irrigated agriculturs would be
the most imnortant factor in stabilizing the economy and popila-

tion,

2garcld May, Irrigated Agriculture in Kansas, (48th
Bienniol Report: Kansas State Board of Agriculture, 1964-1965),

102
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Suitable Irrigable Acres and
Projected Acres Irrigated by 2,000 AD
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Projected

Acres
Acres Sujtable rrigated
Tor Iryipsisinh by 2,0u0 A,D,
Countics (000" (bou's)

NOITHWES™ CENTEAL

Eliis 884 11
Gaoe 56 e
Grahan 431 35
Jowell 453 9
Linsoln zoly 2
M tehell 339 20
Norton 67 10
Osborne 366 11
{stawa 11 24
Znillirs 50 10
s 364 I
Bussel ! N7 “
Smit. hF 11
Trego 431 6
Pinne Y35 )
Grant 3l 190
Gray 11 230
Greeley i 82
Bamilton 586 31
Hash-1l 35+ ©38
Kearney 502 130
Lane Lot 41
Meade Loty 128
for! on %37 163
Seott 4z 192
Seward 356 140
Stantoa L1y 190
Steverny 439 178
Wich:ita 429 205
NORTHWEST CENTRAL 5,947 182 .4
SOUTHW:IS1 6,846 2,400
Source; Irrigation in Kansas, Water Resources Board, Project No,

P-i7,

Report No. 16¢, 19(7.
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Comparzole Yields of Major Crops in Per Acre Bushels—1970

SOUTHWEST NORTHWES! CENTRAL
Corn  Barehy, Corn  So.zhum

Cournbties Yheat Grain Crain Counties Wheat Grain Grain

SNSRI [

Scott Lo 106 55 Gove 36 91 %)
Haskell 40 105 9¢ Cloud 33 70 43
Starton 32 106 o4 Graham 31 88 37
Wichicta 34 111 67 Jewell 33 78 33
Grant 36 96 64 Linzoln gl 30 25
Finney 33 103 6Y Mitehell Sl 60 28
Gray oF 107 36 korton 34 38 35
Grealsy 38 109 34 Osborne 34 84 20
Stevens 32 104 49 Ottawa 29 39 b2
Kevney 33 90 e Phuillips 36 78 28
Ler.: 38 116 46 Pook s 37 £5 28
HMorton 30 100 51 Russell 38 L0 23
Feaiz 32 86 73 Smith 39 71 25
Sewsrd 29 ol 48 Trego 32 80 8
Hrmilton 36 97 B Bllis 29 63 43

BEGION 34 102 42 REGION 33 70 30

Source: Compiled from rarm Fachrn, Kansas Board of Apriculture,

1970-1971,
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Family and Personal Income 1970
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Social and Economie Characteristics, 1970,

Median Mean

Family Family

Income Income
SOUTHWES T
gy $3,982 §10,510
Grant 9,025 10,890
Gray 8,227 G,604
Creeley 7,986 8,752
Hamil on 8,088 8 457
Haske.: 8,45k 9,733
Kesruey 7, 894 8,936
Lar.e Ts 8(5 10,2158
Meade 8 304 10,030
iorton 9,091 10,615
Scott 8 4440 9,715
Seward 9,025 10,110
Stanton 7,565 9 013
Stevens 8 869 11,038
Wichita 8,113 9, 205
RNORTHW 257

CENTRAT,
Cloud 7,185 8 ,252
¥llis 8,150 9 400
Gove 6,571 8,784
Graham 7, , 505 8, 691
Jeweil 7, ‘268 8 013
Lincoly 6,289 7,081
Mitclhell 6,939 8,091
Norton 7,281 8 402
Osborne 6,414 8 435
Ott a 6,780
Phiillips 6,939 ﬁ3
Rooks 7,407 8 04?
Ruggell 7,801 g ,830
Smith 6 458 §,020
Trego % 00k 7,815
SOUTHW®E™ $8,396 $ 9,775
NORTHWEST '
CENTRAL $7,069 $ 8,271

STATE $8,693 $10,063
Source: U,S. Department of Commerce, Bureazu of Census, Kansas



APUENDIL 4

Rank in Population Chunges 1940-1970

County Region % Change Rank County Region ¢ Change Rank
Grant S.W, 206,3 .  TRooks N.,W.C., =10,2 15
Seward S.W. 140,7 2 Mead S.W, -11.1 L7
Fiuey S.W. 88,6 3 QGove N.W,C. -17.8 18
Haskell SeWe T5.90 U clond N.W.C, -21.9 19
Stevens S.W, 68,5 5 Trego N.W.C. <25 B 20
Stanton S.W, o P 6 Priilips N.W.C. -24 .4 21
Jlorton S.W, 63.6 7 Nerton N,W.C, =26,0 2%
Wichita S W, 50,0 g Mitchell N.W.C, ~29.4% 23
Seokt S.W. ha, € 9 Russsll N.W.C. -30,0 24
Bilis NW.Co k1, 10 Grahem  NJW.C, -31.6 25
% rrey S. W, 20.7 11 Cttawa N.W.C, =33.0 26
Greeley S.W. e 12 Glioceme  NJW.C.,  -34.8 2
Hamilton 8,7, 3.6 3 Buita N,W,.C, -30.2 26
Lot S, W, U 4 ILine in  N,W.C. ~55.1 29
Gray S W, o 15 Jewell K.W.C, -4g,7 30

Source:

Compiled Trom V.S, Bureau of Census Populs:ion, 1940-70,
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ABSTRACT

Weste n Kansas formg part of the easternmost portion of
the Great Plains gt ographical regicn., Its climate is charachtsr-
ized by rainfali variability and seml-aridity. It is en
egricultur-l area of mac~ked low population density, and sines
she 1930's, rural migretion and depogulation.

Withir this broed semi-arid region, although it has the
gsome physical factors and depends upon agriculture for 1ts
economic Tase and employment, certain differeaces in humen,
ciultural and soclo-demographic phenomena could be identified,

To reduce the uncerteinties of the natural rainfall and
P58 deficiency and to increase the value of agricultuvr.l
incomes, irrigation practices have been introduced. The
development of irrigation in Kasunsas is concentrated ma’nly in
tne counties of Southwestern Kansas. Scuthwestern Kansas thus
has the Mipghest density of irrigation in {he state. The
Nowthiwest Centiral portion has a very negligible proportion of
irrimated acres,

The Horthwest Central with a negligible prcportion of
farmlards under irrigation has lower asriculturz:l yislds, lower
far. incowmzs, and is marked ¥y pe:rsistent migratiorn ond popu-
lation deciine since the 1930's, typical of the Great Plaius
region, Tie Southwest reglon has  iglsr agricultural yields,

higlher far:. incomes and is exemplified by a steady populaticu,



This thesis measures variouvs demographic, soclal and
economic pararneters in these two regions in correlating irriga-
tion practices and demographic trends in Western Kansas from
1930 to 1970. Two regions, the Southwest and the Northwest
Central have bu=n chosen for the purpose of this study. Fach
of these raegions consists of fifteern groups of contiguous
counties selected on the basis of their homogenuity in physical
and human attributas, The Southwest regilon includes finney,
Grant, Gray, Creeley, Hamilton, Haskell, Kearney, Lane, Mcade,
Forton, Scott, Stanton, Seward, Stevens and Wichita, This
rvegion has a total land area of 7,589,090 acres, whicn
represents 14,5% of Kansas and 3.v#% of the population in 1970.
The Northwest (entral consists of Cloud, Ellis, Grahem, Gove,
Jewéll, Lincoln, ¥itchell, Norton, Osborne, Ottawa, Pauillips,
Books, Russell, Snith énd Trego, Thz Northwest Central nas a
total of 8,259,480 zcres or about 15,7% of Kansas land area and
5,54 of tre pepulatior in 1970,

Both regiong suffered heavy depopulétion betweer 1930
and 1940 following the prolonged drought, dust bowls ani economic
depression of the 1930's development,

The development of irrigation agriculture in the South-
west hag been very rapld since 1940, Irrigation grew from
88,322 acres in 1940 to 1,217,997 acres in 1970, repres.nting
64.8% of all irrigated lands in Kansas, The Northwest Central's
irrigation grew from 2,923 acres to 87,192 acres, representing

4,6% of irrigatel lands in Kansag for the same period.



Inceeased yield has led te higher earnings in farm
ircome in the Southwest than in the Northwest Central where dry
farping prevatls, yilelds are lower, wnd lncome is unctable,
Jirect  conomic effects of irrigation in the agriculture of the
Cauthvesy region is refliec zed in higher per capita personal
income, assessged valuatiorn of property, net effective buying
income, employment, inercases in rotall and wholesale transac-
tiené, including occupied dwellings., In all these econ mic
perameters, the Northwest Cerntral renks below “he Ssuthwest and
th: suate,

‘The direct econcmiz gul s in turn influenced social and
demog~apiitic parameters. Lower income and unemployranb in the
Hortiwest Central has resulted iu a higher rate of migration
and doropulation, low fertil bty r-tlo and birth rats  liw median
agz “»d swaller proportion of youth under 18 years of cze., T.e
rever:3 is the case in tne Southwost., The population of the
Southveat increased from 53,370 ir 1940 to 83,095 in 1970 which
wes abo.i 55.7%. For the ssme period, the Northwzes Central
wes depopilated from 154,576 to 121,593 or about 21.5%.

The generaliza.ion reached by the researcher ‘s that
there 18 a strong areal assoclaticn between irrigation density
ond st:ady pepulation growih in Weatern Kansas, a brord region

characterized by depopulation since the 1930's,



