INTRODUCTION

This summary outlines the importance of irrigation for agricul-
tural purposes, and indicates the characteristics of irrigation
enterprises and irrigated farms.

Definitions and explanations.—Definitions and explanations are
given only in general terms in this summary. Detailed defini-
tions and explanations regarding irrigated farms and irrigation
enterprises will be found in Volume II, “General Report-—=Statis-
ties by Subjects,” and in Volume IIT, “Irrigation of Agricultural
Lands,” of the reports of the 1950 Census of Agriculture. The
terms most commonly used throughout this report follow.

A farm.—For the 1950 Census of Agriculture, places of 3 or
more acres were counted as farms if the value of agricultural
products in 1949, exclusive of home gardens, amounted to $150
or more. The agricultural products could have been either for
home use or for sale. Places of less than 8 acres were counted as
farms only if the value of sales of agricultural products in 1949
amounted to $150 or more. Places operated in 1949 for which
the value of dgricultural products in 1949 was less than these
minima because of crop failure or other unusual situations, and
Pplaces operated in 1950 for the first time were counted as farms
if normally they could be expected to produce these minimum
quantities of farm products.

All the land under the control of one person or partnership
was included as one farm. Control may have been through
ownership, or through lease, rental, or cropping arrangement,

Irrigation enterprise.—An irrigation enterprise is a business,
either private or public, that operates irrigation works to supply
water for irrigation. Thus an individual farm, a cooperative
arrangement of two or more farmers, or a commercial company,
irrigation distriet, or any other organization that operates irriga-
tion supply works, is an irrigation enterprise.

Nearly all of the information presented in this report is based
upon the decennial and quinquennial censuses and hence relates
only to 1 year in each 5- or 10-year period. Some data are pre-

ented for the years between censuses in order that the conditions

in years covered by the census can be compared with those for the
intervening years.

Many of the data in the report relate only to the 17 Western
States and Arkansas, Louisiana, and Florida. These 20 States
were covered by the special Censuses of Irrigation for 1940 and
1950. For the irrigation censuses prior to 1940, no information on
irrigation was obtained for Florida. For the States in which the
special censuses of irrigation have been taken, additional data on
irrigation farming have been obtained through the census of agri-
culture. Limited data pertaining to irrigation are available from
the 1950 Census of Agriculture for the 28 States not covered by
the 1950 Census of Irrigation.

Importance of irrigation.—Irrigation plays an important part
in agricultural produetion in the United States. Irrigation is
practiced on more than 305,000 farms. Approximately one-eighth
of the value of all crops harvested in the United States comes from
irrigated land. Irrigated farms comprise 5.7 percent of all farms
and irrigated land represents 2.2 percent of all land in farms
in the United States. Irrigated cropland comprises 6.2 percent of
all cropland harvested in the United States.

Irrigation and precipitation.—In most areas of the Nation, the
amount and seasonal distribution of rainfall determines the neces-
sity for irrigation. For many years, areas with less than 20 inches
of rainfall annually were considered as requiring irrigation for
maintaining crops. While “dry farming” is carried on in many
places in which the annual precipitation is considerably below 20
inches and crops often fail in sections where the rainfall exceeds
20 inches, the line of 20 inches rainfall, which approximates the
100th meridian, separates the important irrigation area from the
area where irrigation is not generally practiced. The area that
has less than 20 inches of precipitation contains two-fifths of the
land area of the United States. However, much of this area is
in mountains and deserts. The area also contains large amounts
of semiarid and arid lands that have little or no agricultural use
except for grazing or except as such lands can be supplied with
water by irrigation.
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2 v A GRAPHIC SUMMARY

The important area of irrigation extends from the Dakotas
southward to Texas and westward to the foothills of the Cascade
Mountains in southern Oregon and to the Coast Range in Cali-
fornia. While this area of less than 20 inches of annual precipi-
tation is the area where irrigation is normally used, it contains
large sections where wheat and other grain crops are regularly
grown without irrigation, and small sections where other crops
are grown on nonirrigated land.

The crop farming of Arizona, California, Colorado, Indiana,
Montana, Nevada, New Mexico, Utah, and Wyoming is largely
dependent upon irrigation, although these States have a consider-
able acreage of grain and forage erops grown without irrigation.
The Coast States of California, Oregon, and Washington have
zones west of the Coast Range and Cascade Mountains where the
purpose of irrigation is largely to supplement natural precipita-
tion. East of the Coast Range in California and east of the Cas-
cades in Oregon and Washington, the importance of irrigation
for crop production is similar to that in the Mountain States. The
eastern part of the States of North Dakota, South Dakota, Ne-
braska, Kansas, Oklahoma, and Texas, includes an area where
irrigation plays a less but an inereasingly important role in crop
production, particularly in excessively dry years.

NUMBER OF IRRIGATED FARMS IN SPEGIFIED AREAS
OF THE UNITED STATES: 1950 AND 1940
(GENSUS OF AGRICULTURE)
THOUSAND FARMS
o] 100 200 300
: - FEIE)
70077070 83, 7777 000000

i7 WESTERN
STATES

ARKANSAS AND

LOUISIANA

FLORIDA - 1950

28 OTHER V7] 1940
STATES

|

earlier. For the 17 Western States, the number of farms for
which irrigated land was reported was about 1 percent less in
1950 than in 1940. During this 10-year period, the number of all
farms declined 15 percent in the 17 Western States. The number
of farms with irrigated land was 23 percent greater in 1850 than
in 1940 in Arkansas and Louisiana where irrigation is used
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Irrigated farms—For the United States, the number of irri-
gated farms was over 305,000 in 1950. Thus, 1 out of 18 farms
used irrigation. Irrigated farms in relation to all farms are most
important in the 17 Western States. In all other States except
Arkansas, Louisiana, and Florida, irrigation was used on less
than 1 percent of the farms, according to the 1950 Census of
Agriculture,

Change in the number of irrigated farms.—Irrigated land was
reported for about 2 percent more farms in 1950 than 10 years

largely for the growing of rice, 54 percent greater in Florida, and
75 percent greater in the 28 other States.

Irrigated land.—The total area of irrigated land in 1949 was
about 26 million acres. Irrigated land in farms in 1949 amounted
to 2.2 percent of all land in farms in the United States. In the
17 Western States, irrigated land represented 3.5 percent of the
total farm area; in Arkansas and Louisiana, it represented 33
percent; in Florida, 2.2 percent; and in the other 28 States, less
than a half of 1 percent of all land in farms.
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The acreage of irrigated land outside the West, and Arkansas,
Louisiana, and Florida totals only 152,586 acres. However, irri-
gation is becoming increasingly important in the humid areas.

A GRAPHIC SUMMARY

QOutside the 17 Western States, Arkansas, and Louisiang, the
area irrigated in 1949 was 352,000 acres greater than in 1939.

The map below outlines the area in the eight major drainage
basins, The North Pacific Coast Basin includes the Columbia
River Basin. The South Pacific Coast Basin includes the basing
from the Klamath River south to the Santa Maria River, includ-
ing the river basins in the Central Valley area of California.
The Great Basin includes the intermountain arveas including the
basins of the Humboldt, Bonneville, and Bear Rivers. The Gulf
of California Basin comprises largely the basins of the Celorade
River and its tributaries. The Mississippi River Basin, by far
the largest, comprises all of five States and parts of seven addi-
tional States. The basin of the Gulf of Mexico, excluding the
Mississippi River, includes the basins of the Rio Grande, Mer-
mentau, and other rivers with discharges into the Gulf of Mexico,
The Hudson Bay Basin includes only the basin of the Red River
of the North. The Atlantic Coast Basin comprises only the
areas in Florida.

Irrigated land by drainage basins.—By the major drainage
basins the largest acreage of irrigated land in 1949 as shown by
the Census of Irrigation, was in the Mississippi River Basin,
with 6.2 million acres; and the second largest in the South
Pacific Coast Basin, with 6.1 million. The largest increase from
1939 to 1949 was in the Gulf of Mexico Basin excluding the Mis-
sissippi River, from 2.5 to 4.6 million acres, chiefly as a result
of the large increase in Texas. The second largest increase was
in the South Pacific Coast Basin, from 4.6 to 6.1 million acres,
chiefly as a result of the large increase in California.

Changes in irrigated land.—The 26 million acres of irrigated
land in the United States in 1949 represented an increase of
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43 percent over the acreage for 1989. Increases were reported
for every State except Iowa, Nevada, and West Virginia. The
largest increase, from 0.9 to 8.1 million acres, was in Texas;
the second largest, from 4.3 to 6.4 million acres, in California;
and the third largest, from 2.5 to 2.9 million acres, in Colorado.
Excluding States in which less than 1,000 acres of irrigated land
were reported for 1939, the largest proportionate increase, from
2,049 to 18,507 acres, was in Massachusetts; the second largest,
from 4,437 to 34,071 acres, was in Oklahoma; and the third
largest, from 2,960 to 13,901 acres, in Michigan.
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The increases in irrigated land from 1939 to 1949 as shown by
the Census of Agriculture, in general, overstate the increases
that actually occurred, because the reporting of irrigated land
was more nearly complete in the 1950 than in the 1940 Census.
However, for the country as a whole, a greater increase in
irrigated land occurred in the period from 1939 to 1949 than in
any previous decade. The big increase in Texas was caused
largely by ground-water development in the High Plains area
and that in California by ground-water development in the
San Joaquin Valley.

Early records reveal that prior to 1860 at least 752 irrigation
enterprises had been established to supply water to 402,000 acres.
The first Census of Irrigation was taken in 1890 and showed
3,715,945 acres of land irrigated. The figures for censuses prior
to 1940, with the exception of the special Irrigation Census of 1902,
are for only the 17 Western States and Arkansas and Louisiana.
However, the 17 Western States, Arkansas, and Louisiana had
more than 99 percent of the total irrigated land in farms for the
United States, as the other 29 States accounted for less than 1
percent of the total even as late as 1940.

The differences in 1949 between the figures for irrigated land
as shown by the Census of Agriculture and the Census of Irriga-
tion are much smaller than those shown by the two Censuses in
1939. The procedures used for the 1950 Census of Irrigation
resulted in the elimination of duplication and overestimation of
acreage irrigated in the reports of irrigation enterprises. A
further faetor that reduced the differences in the figures for
the two censuses was the more complete reporting of the acreage
irrigated in 1949 than in 1933 by the Census of Agriculture.

RELATION OF TOTALS FOR THE WEST TO UNITED STATES TOTALS FOR SELEGTED ITEMS:
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Irrigation in the 17 Western States.—Irrigation plays an im-
portant role in agricultural production in the 17, Western States
or the West.

Most of the 17 Western States have too little rainfall for
abundant crop production. With the exception of wheat, a large
part of the crop production of these States is dependent upon
irrigation. The availability of water supply has determined the
location of intensive type agricultural development in these States.
The areas of the West where there are large concentrations of
farms are for the most part irrigated.

The 17 Western States comprise three-fifths of the area of the
continental United States. They have 28 percent of the total
United States population, 22 percent of the farm population, and
produce over 39 percent of all farm products sold. As measured
by the 1950 Census of Agriculture, these 17 States had 38 percent
of all crops, one-third of the farm and ranch sales of livestock
and livestock products, more than seven-tenths of all sheep and
lambs sold, almost four-fifths of all domestic wool production,
over seven-tenths of all food grain (wheat, rye, rice, and buck-
wheat) production, almost one-half of all vegetables sold, and al-
most three-fifths of all fruit and nut production in the United
States.
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Precipitation in these Western States ranges from desert condi-
tions to more than 100 inches annually. One-eighth of the area
has less than 10 inches a year. An additional one-fourth has only
from 10 to 15 inches. Another one-fourth of the area has from
15 to 20 inches. About one-fifth of the area has from 20 tc 30
inches, and only 15 percent of the area has 30 inches or more of
rainfall annually.

In the Plains area from Canada to Mexico, most crops, and espe-
cially wheat, can be grown without irrigation provided that proper
tillage and conservation practices are used. However, complete
or partial crop failure is frequent. Here, irrigation alleviates
drought, insures yields for most crops, and provides insurance
against drought. )
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The yearly fluctnation in precipitation creates one .of the most
serious climatic risks for agriculture. In some years, the quantity
and seasonal distribution of rainfall in the dry areas of the West
is adequate for agricultural production. In other years, precipita-
tion is so small that crop production is impossible. In parts of
the intermountain region and the southwest, dry years oceur year
after year and the growing of crops without irrigation is not
attempted.

Land use in the 17 Western States.—Less than three-fifths of
the land in the 17 Western States is in farms, although over two-
thirds of the land net in farms is used for grazing. Over two-
thirds of the total area is used for grazing and only one-haif
of 1 percent of this land is irrigated. Only a little over 1 acre
out of 7 is used for crops and only about one-eighth of the
acreage used for crops is irrigated.
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CHARACTERISTICS OF IRRIGATION ENTERPRISES

The supply and distribution of irrigation water has required
the development of special organizations in many cases. Irriga-
tion enterprises, for the purpose of this report, include farms that
operate their own irrigation supply works, as well as companies,
irrigation districts, and similar organizations. The information

States and Arkansas, Louisiana, and Florida. This was an in-
crease of 30 percent over the 95,265 reported for 1940.

Type of enterprise.—Information was obtained in the 1950
Census of Irrigation for nine types of irrigation enterprises,
namely, single-farm, unincorporated mutual, incorporated mutual,
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Total Number
123,926

NUMBER OF IRRIGATION ENTERPRISES AND ACREAGE IRRIGATED DIRECT BY TYPE OF
ENTERPRISE, FOR THE 20 STATES: 1949
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% Acreage irrigated direct by 2 or more enterprises is counted for each,

on irrigation enterprises is available only for the 17 Western
States, Arkansas, Louisiana, and Florida.

Irrigation enterprises.—A total of 123,926 irrigation enterprises
were reported in the 1950 Census of Irrigation for the 17 Western
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commercial, district, U. 8. Bureau of Reclamation, U. 8. Bureau
of Indian Affairs, State, and City enterprises. The number, type,
and relative importance of irrigation enterprises have been
changing, particularly in the West, and especially where streams
are the source of irrigation water. With the increase in irriga-
tion, stream water available for irrigation has become scarcer
and scarcer and less accessible. Recent expansion in irrigation
facilities except those obtaining water from ground sources

SINGLE FARM IRRIGATION ENTERPRISES
GENSUS OF 1850

20 STATES TOTAL A
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required the development of larger and more costly irrigation
enterprises involving the storage of water in reservoirs and the
development of multiple-purpose projects for power and flood
control as well as for irrigation. )

An enterprise operated by an individual farm to supply water
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for the farm has been designated &s a single-farm enterpri.se.
Frequently, water received direct from two or more irrigation
enterprises was used to irrigate the same land on many faFms.
In this report, the acres of land irrigated by water obtained
from two or more enterprises have been counted for each enter-
prise. Single-farm enterprises accounted for 91 out of each 100
irrigation enterprises and provided water for about half the
acreuge irrigated in 1949,

All enterprises except single-farm enterprises have been desig-
nated as multiple-farm enterprises.
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Unincorporated mutual or cooperative enterprises are controlled
by the water users through written or oral agreements between
members. Included in this type are those irrigation enterprises
operated by two or more farmers in partnership, as well as those
operated by groups of water users, There were 6,488 such enter-
prises in 1950 and the acreage irrigated direct by such enterprises
totaled over 2 million acres.
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An ineorporated mutual is a cooperative enterprise that has
been incorporated under the law of the State in which the enter-
prise is located. Incorporated mutual enterprises numbered 2,886
in 1950 and the 5.6 million acreg irrigated direct by these enter-
prises were greater than the acreage irrigated by any other
type of enterprise except single-farm.

Commercial enterprises represent organizations (individuals,
partnerships, and/or corporations) that sell irrigation water to
farmers. Ounly those irrigation enterprises supplying water to
water users who do not share in the control and operation of
the enterprise and who have 50 percent or more of the acreage
irrigated by the enterprise, are classified as commercial, Such
enterprises numbered 446 in 1950, and the acreage irrigated direct
by these enterprises amounted to only 984,917 acres, or 3.5 percent
of the total acreage irrigated,

A GRAPHIC SUMMARY
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District enterprises are public corporations organized under
special State laws providing the establishment of irrigation,
water-improvement, water-conservation, and similar types of dis-
tricts. Through taxing authority, district enterprises can levy
assessments against all lands that benefit from the irrigation
works within the district. District enterprises totaled 489 in
1950 and the acreage irrigated direct by such enterprises amounted
to § million acres, or 17.8 percent of the total acreage irrigated.

b UNITED STATES BUREAU OF RECLAMATION IRRIGATION ENTERPRISES
GENSUS OF 1950
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U. 8. Bureau of Reclamation enterprises include only those that
are operated by this Federal agency. Only 37 such enterprises,
with 882,000 acres irrigated direct, were reported for 1950. How-
ever, a total of 79 projects constructed by the U. §. Bureau of Rec-
lamation were operated by water users and these projects irrl-
gated direct 1.5 million acres. In addition, projects constructed
by the Bureau of Reclamation provided water to 247 enterprises

that reported 2.2 million acres irrigated direct in 1949.
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Irrigation enterprises operated by the U. S. Bureau of Indian
Affairs numbered 141 in 1950 and these enterprises irrigated direct
approximately one-half million acres. Some small projects con-
structed by the U. S. Bureau of Indian Affairs were operated by
individual farms and, hence, were included as single-farm enter-
prises. '

The number of State and City enterprises in the 17 Western
States in 1950 was 81. The acreage irrigated direct by these
enterprises was of little importance, totaling only slightly more
than 100,000 acres. City enterprises are usually operated in com-
bination with the supplying of water for domestic use. City
enterprises providing water for less than 100 acres of farm land
have been excluded.

Type of enterprise by States—Single-farm enterprises are
located in all States, but over half of the total number are found

in two States—Texas and California.

PERCENTAGE OF ACREAGE IRRIGATED DIRECT BY TYPE OF ENTERPRISE,
BY STATES. 1949
(DATA FOR LESS THAN 0.5 PERCENT NOT SHOWN SEPARATELY)
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Colorado, Utah, and California are the three States having the
largest number of incorporated-mutual enterprises.

More than 90 percent of the acreage irrigated in Arkansas and
Florida is irrigated by single-farm enterprises. More acreage is
irrigated in Nebraska, North Dakota, South Dakota, and Wash-
ington Ly water from district enterprises than by other types.
In Oklahoma, more than 7 out of every 10 irrigated acres are
supplied water by enterprises operated by the Bureau of Reclama-
tion. In Louisiana, 40 percent of the acreage irrigated is supplied
water by commercial enterprises.

The proportion of the total acreage irrigated direct was larger
for single-farm enterprises than for any other type of enterprise
for each of the 8 major drainage basins except the North Pacific
Coast and Hudson Bay basins. Incorporated mutual enterprises
provided the largest proportion of the acreage irrigated direct
for the North Pacific Coast, and the second largest for the Great
Basin, the Gulf of California, and the Mississippi River basins.

Interrelationship of irrigation enterprises.—Many irrigation
enterprises do not deliver all of their irrigation water direct to
farms, but deliver part or all to other irrigation enterprises which
may deliver it to farms, or, in turn, pass part or all on to other
enterprises. In some cases, the water is passed on through sev-

eral different enterprises before it reaches farms. A farm may
be supplied water from one enterprise, but the water is delivered
to the farm by a different enterprise. Some enterprises own no
irrigation water, and obtain none from natural sources, but merely
act as carrviers of water for other enterprises.

Four out of five multiple-farm irrigation enterprises did not
supply water to any other enterprise in 1949. However, these
enterprises on the average were the smaller enterprises as they
reported less than two-fifths of the 15 million acres irrigated by
multiple-farm enterprises. Slightly more than one-sixth of all
multiple-farm enterprises delivered part of their water to other
enterprises. Those enterprises were much larger than the average
multiple-farm enterprises. They provided water for the irriga-
tion of more than three-fifths of the total irrigated acreage for all
multiple-farm enterprises. Enterprises that delivered all their
water to other enterprises numbered 323 and comprised 3 percent
of all multiple-farm enterprises.

More than four out of five multiple-farm irrigation enterprises
did not receive any water from other enterprises. These enter-
prises irrigated about 5 out of 8 acres irrigated by multiple-farm
enterprises. About 1 out of 12 multiple-farm enterprises obtained
part of their irrigation water from other enterprises. These en-

MULTIPLE ~ FARM
ENTERPRISES

T

Y-,

F“q

Totol Number
10,568

PERCENT DISTRIBUTION OF ENTERPRISES AND OF ACREAGE IRRIGATED DIRECT FOR
MULTIPLE~FARM ENTERPRISES, BY AMOUNT OF IRRIGATION WATER DELIVERED TO
OTHER ENTERPRISES, FOR THE 20 STATES: 1949
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terprises, however, reported 22 percent of the total acreage irri-
gated direct. ' Approximately 1 out of 9 enterprises obtained all
their water from other enterprises. These enterprises reported
about one-sixth of the total acreage irrigated direct.

Enterprises that delivered water direct to farms and neither
obtained from, nor delivered to other enterprises more than 10
percent of their irrigation water, have been designated “complete-
system” enterprises. The data for enterprises classified by type
of water and by acreage irrigated are limited to the “complete-
system” enterprises.

Another measure of the interrelationship of irrigation enter-
prises is provided by the classification of the 305,000 farms report-
ing irrigated land in the 20 States on the basis of the source of
water.

Almost three-fifths of the farms obtained their irrigation water
from only one enterprise which was operated by an organization
other than the farm. The farms supplied with water by a single
enterprise reported 9.9 million acres, or 39 percent of all irrigated
land.

Water received direct from two or more different irrigation

IRRIGATED FARMS AND LAND BY SOURCE OF IRRIGATION
WATER, FOR THE 20 STATES: CENSUS OF 1950
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enterprises was used to irrigate the same land on many farms. To
avoid duplicate counting of the acreage of such land, the acreage
was designated “primary irrigation” for one of the enterprises
delivering the water, and “supplemental irrigation” for the other
enterpriges. Of the 122,023 enterprises that delivered water direct
to farms, 89 percent were designated as delivering all water for
primary irrigation. These supplied water for 21.5 million acres,
or 77 percent of the total acreage irrigated direct. 2,803 enter-
prises, or 2.4 percent of the total number were designated as de-
livering part of the water for primary and part for supplemental
irrigation, These supplied water for 4.7 million acres of primary
irrigation and for 0.7 million acres of supplemental irrigation.
Enterprises totaling 10,838, or 8.9 percent of the total, delivered
all their water for supplemental irrigation and these supplied
water for 3.4 percent of the total acreage irrigated direct.

Size of irrigation enterprise—For the 20 States, the average
acreage irrigated direct in 1949 was 225 acres per enterprise.
¥or most enterprises, acreage irrigated direct is a reasonably good
measure of the size of the enterprise. Four out of five multiple-
farm enterprises supplied water for the irrigation of less than
1,000 acres. Some relatively large multiple-farm enterprises re-
ported only a small acreage or no acreage irrigated direct be-
cause most or all of the water was delivered to other enterprises
ingtead of direct to farms. The average acreage irrigated direct
for single-farm enterprises was 114 acres as compared with 1,422

NUMBER OF SINGLE-FARM AND MULTIPLE-FARM ENTERPRISES BY ACREAGE IRRIGATED
DIRECT, FOR THE 20 STATES: 1949 '

ACRES IRRIGATED SINGLE~FARM ENTERPRISES ~ THOUSANDS
DIRECT
o

MULTIPLE-FARM ENTERPRISES - THOUSANDS
- .

10,000 AND
ovER pox

Irrigation works and equipment—The dams, ecanals and
ditches, reservoirs, pipelines and siphons, tunnels, wells, and
motors used to obtain, store, or convey irrigation water comprise
the supply works and equipment of irrigation enterprises. ‘Sup-‘
ply works do not include the ditches and pipelines used to dis-

acres for multiple-farm enterprises. Seven out of eight single-
farm enterprises provided water for less than 200 acres of irri-
gated land and only 3 out of 200 provided water for as much as

tribute and supply water within the farm. Greater changes oc-
curred in irrigation works and equipment during the 1940-1950
period than during any previous decade. Large increases oc-

1,000 acres. curred from 1940 to 1950 in the number of diversion dams,
. NUMBER AND CHARACTERISTICS OF SPECIFIED IRRIGATION WORKS,
FOR THE 20 STATES: FOR 1940 AND 1950
- PERCENT OF 1940
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pumped wells, irrigation pumps, electric motors, and other motors
and pumps used for irrigation. The large increases in pumped
wells, irrigation pumps, electric motors, and other motors and
engines reflect the large development in the use of ground water
for irrigation during the decade

The total reported storage capacity of irrigation reservoirs in-
creased from 33.8 million acre-feet in 1940 to 42.4 million in 1950.
The increase in storage capacity from 1940 to 1950 resulted from
the construction of a few large reservoirs during the period
between 1940 and 1950.

CAPACITY
(ACRE-FEET) o

| - 99

100 - 999

1000 AND
OVER -

NUMBER OF IRRIGATION RESERVOIRS BY CAPACITY, FOR THE 20 STATES:
1950 AND 1940~

RESERVOIRS

% Reservoirs for which copacity was reported, For 1950, capacity was not reported for 715 reservoirs, mostly of small
capacity. For 1940, 3 additional reservoirs of no capacity were reporied.

6000

The total number of irrigation reservoirs reported in 1950
was 7,717, or almost exactly the same as the number reported
in 1940. However, the storage capacity of irrigation reservoirs
increased substantially from 1940 to 1950. Small reservoirs of
the “overnight-pond” type, however, were counted in 1940 and
not counted in 1950. The reported number of reservoirs with
capacity of 1 to 99 acre-feet decreased from 5,754 in 1940 to 4,986
in 1950; the number with capacity of 100 to 999 acre-feet in-
creased from 1,108 to 1,249; and the number with capacity of
1,000 acre-feet and over decreased from 851 to 767.

The storage capacity of reservoirs of 1,000 or more acre-feet
comprised over four-fifths of the total reservoir storage capacity.

The North Pacific Coast Basin, because of the tremendous
capacities reported in California and Washington, has more than
14 million acre-feet total storage capacity. The South Pacific
Coast Basin reservoir capacity of more than 8 million acre-feet
was also the result of large California reservoirs.

NORTH PACIFIC
GOAST

SOUTH PACIFIC
COAST

GREAT BASIN

GULF OF
CALIFORNIA

GULF OF MEXICO

{excl. Mississippi River )

MISSISSIPPI RIVER
{incl.Red River of the North)

ATLANTIC COAST
{Florido}

STORAGE CAPACITY OF IRRIGATION RESERVOIRS, BY MAJOR DRAINAGE BASINS IN THE
20 STATES : 1950
MILLION ACRE-FEET,




14 A GRAPHIC SUMMARY

California

Washington

Idaho

STORAGE CAPACITY OF IRRIGATION RESERVOIRS, BY STATES:
1950
MILLION ACRE-FEET
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California, with a total reported capacity of irrigation reser-
voirs amounting to almost 9 million acre-feet, had the greatest
capacity of all the 20 States, Washington, Idaho, and Wyoming

NUMBER OF PUMPED WELLS USED FOR IRRIGATION, BY STATES’:
1950

Galifornia
Teros
Flocida
Nebraska

Calorado

had reservoirs with capacity ranging from more than six million
acre-feet down to about four and one-third million acre-feet.

Decreases in storage capacity from 1940 to 1950 of more than
a million acre-feet in Arizona and in Utah, and more than
2 million in Nebraska, occurred because large reservoirs that
were included in 1940 were used for other purposes more than
for irrigation in 1950 and were not classified as irrigation reser-
voirs. If these reservoirs were excluded from the 1940 figures,
the total storage capacity for the 20 States for 1940 would be
around 29 million acre-feet and the increase from 1940 to 1950
around 13 million, or 45 percent.

NUMBER OF PUMPED WELLS USED FOR IRRIGATION, BY MAJOR DRAINAGE BASINS

IN THE 20 STATES: 1950
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The use of ground water from pumped wells is becoming in-
creasingly important. Large increases in the number of pumped
wells occurred in California and Texas during the 10-year period




IRRIGATION 1950 15

AVERAGE PUMPING LIFT OF PUMPED IRRIGATION WELLS, BY STATES™:
1949 AND 1939

100

. 1949 1939
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% North Dakota and South Dakota omitted because number of pumped wells
reported was insufficient to provide reliabie averages.

PERCENT OF SINGLE-FARM AND OF MULTIPLE-FARM ENTERPRISES REPORTING SPECIFIED
IRRIGATION WORKS, FOR THE 20 STATES: 1950
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from 1940 to 1950. California had over half the pumped wells in
the 20 States, and California and Texas had over two-thirds of all
pumped wells in 1950.

The South Pacific Coast Basin, because of the great increase in
pumped wells in California, had almost 70,000 pumped wells in
1950. This was almost three times the number of pumped wells
reported for any other basin. The Gulf of Mexico Basin exclud-
ing the Mississippi River had almost 25,000 pumped wells.

Pumping lift of pumped wells is the vertical distance in feet
from the average water level in the well when the pump is oper-
ated to the highest point to which water is pumped. The average
reported pumping lift of pumped wells for the 20 States was 81
feet for 1949, as compared with 54 for 1939, an increase of 50 per-
cent. The average pumping lift was greater in 1950 than in 1940
for all States except Arkansas, Louisiana, Oregon, North Dakota,
and South Dakota.

The deeper average pumping lift reported for 1949 than for
1939 does not indicate a lowering of ground-water levels to the
same extent because the increase in depth is due in part to new
wells that were drilled between 1939 and 1949 to lower ground-
water levels. . ' '




16 A GRAPHIC SUMMARY

The kinds of irrigation works and equipment on single-farm
enterprises are significantly different from those on multiple-
farm enterprises. Irrigation water on single-farm enterprises is
supplied largely by pumped wells and small diversion dams. Oon

‘the other hand, large diversion dams and supply canals and

ditches comprise the important irrigation works for multiple-
farm enterprises. More than four out of five single-farm enter-
prises had irrigation pumps and approximately one out of six
had diversion dams and supply canals and ditches in 1950. Five
out of eight multiple-farm enterprises had diversion dams and
almost seven out of eight had supply canals and ditches in 1950.

million, however, was for the State of Washington, and reflects the
large investment of the U. §. Bureau of Reclamation in the Grand
Coulee and other projects in that State. Colorado had the third
largest total capital investment with $163 million. California,
‘Washington, and Texas led in new capital investment from 1840
to 1950, and these 8 States accounted for 63 percent of the new
investment during the 10-year period.

The average capital investment per acre of irrigated land has
varied greatly from census to census and among States. For
1950, the average capital investment per acre irrigated ranged
from $28 in Nevada to $296 in Oklahoma. The large investment
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TOTAL CAPITAL INVESTMENT OF IRRIGATION ENTERPRISES AND AVERAGE PER ACRE
OF IRRIGATED LAND, FOR THE 20 STATES:. 1910 TO 1950
TOTAL INVESTMENT - MILLION DOLLARS

AVERAGE PER ACRE-DOLLARS

1250 1500 1750 2000

Capital investment.—The data on capital investment of irri-
gation enterprises are far from precise. The amounts reported
for the individual enterprises and many of the smaller mutual
enterprises were largely estimates, The greater part of the works
of such enterprises was built by the present owners or their
predecessors who kept no records of money or labor expended.
The weorks of many of the larger enterprises were built decades
ago, and the enterprises have gone through repeated changes in
ownership, organization, and capitalization.

The total capital investment in all irrigation enterprises in
1950 was $1,888 million. (Data for capital investment obtained
in the 1950 Census related only to the capital that was invested
from 1940 to 1950. Po obtain data for total capital investment in
1950, it was neeessary to add the capital investment as reported
in the 1940 Census to the capital investment from 1940 to 1950.)
This was almost 6 times the capital investment in 1910 and
78 percent more than the total in 1940. The capital investment
as reported for the 1940 Census is not comparable with that of
1950 because of changes in price level, etc. New capital invest-
ment from 1940 to 1950 totaled over %800 million. (The new
capital investment between 1940 and 1950 represented the amount
spent for the original purchase, new constructions, enlargement,
or new improvements for irrigation works and for acquiring water
rights.) The capital investment per acre irrigated in 1950 was
more than 3 times as large as in 1910 and almost 50 percent
greater than in 1940.

The largest total capital investment reported in 1950 for any
State, $640 million, was for California. The second largest, $178

per aere for Oklahoma reflects the relatively large investment of &
Iarge enterprise with recently constructed irrigation works.

AVERAGE CAPITAL INVESTMENT OF IRRIGATION ENTERPRISES PER ACRE OF IRRIGATED
LAND, BY STATES: CENSUS OF 1950
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TOTAL INVESTMENT, AND AVERAGE INVESTMENT PER ENTERPRISE AND PER ACRE IRRIGATED,
FOR SINGLE-FARM AND MULTIPLE-FARM ENTERPRISES, FOR THE 20 STATES: |950 AND 1940%
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1950 was equivalent to more than $26 per acre for all irrigated
land in multiple-farm enterprises. This compares with $18 in
1940.

Arrearage in payments on indebtedness was reported in 1950 for
only 133, or 1 out of 9, multiple-farm enterprises having in-
debtedness. The total arrearage amounted to $8 million, or less
than 2 percent of the total indebtedness of all multiple-farm en-
terprises. From 1940 to 1950, the number of enterprises with
arrearages declined a third and the amount of arrearage de-
clined 70 percent.

The capital investment in 1950 for multiple-farm enterprises
was almost three times as large as that for single-farm enter-
prises and the average investment per acre was almost three
times as large for multiple-farm as for single-farm enterprises.
From 1940 to 1950, the new capital investment for single-farm
enterprises more than doubled, while that for multiple-farm en-
terprises increased almost 60 percent. However, as the classifica-
tion by type for some enterprises was different in 1950 from that
for 1940, it is not possible to obtain comparable totals for capital
investment by type of enterprise. In 1950, unincorporated mutual
enterprises were included with multiple-farm enterprises, while in
1940 these unincorporated mutuals were included with single-farm
enterprises.

Indebtedness and arrearage.—Statistics on indebtedness relate
only to multiple-farm enterprises in 1950 and to enterprises sup-
plying water to more than five farms in 1940.

Only about three-fourths as many multiple-farm enterprises had
indebtedness in 1950 as in 1940. However, the total indebtedness
in 1950 was 80 percent greater than in 1940. The indébtedness in

INDEBTEDNESS OF IRRIGATION ENTEPRISES, BY TYPE OF ENTERPRISE, FOR
THE 20 STATES: 1950

TYPE OF MILLION DOLLARS
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The largest part of the indebtedness was for Bureau of Rec-
lamation projects. Of the total of $696 million, more than half
was reported for projects operated by the Bureau of Reclamation
in 1949. An additional $159 million was for Bureau of Reclama-
tion projects operated by water users. Most of this represented
indebtedness due the United States Government. Enterprises re-
ceiving all or part of their water from Bureau of Reclamation
projects reported $52 million in indebtedness, but much of this in-
debtedness may have been for private rather than for govern-
ment financing. Indebtedness of enterprises not connected with
the U. S. Bureau of Reclamation totaled less than $140 million
and comprised about one-fifth of the total indebtedness.
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IRRIGATION WATER

DISTRIBUTION OF ENTERPRISES AND ACREAGE IRRIGATED

FOR ENTERPRISES CLASSIFIED BY TYPE OF WATER,
FOR THE 20 STATES: 1949

ENTERPRISES
TOTAL NUMBER: 123,926

1,405

Types and soﬁrces of irrigation water—Irrigation is dependent
on two chief sources of water—surface water and ground water.
In many areas, particularly the West, present irrigation develop-
ment requires the continued use of both surface and ground water.

In 1949, about two-thirds of all irrigated land was supplied
water from surface sources only. Over one-fourth of the total
acreage was irrigated by water from ground sources only. For
about 10 percent of the land irrigated, water was obtained from
a combination of ground and surface sources.

Of the acreage irrigated by surface water, about seven-eighths
was obtained from surface sources by gravity, and one-eighth
by pumping. Surface sources provided most of the irrigation
water in the Mountain States and a large part of the irrigation
water in the Pacific States.

ACREAGE™ OF LAND TRRIGATED DIRECT BY IRRIGATION ENTERPRISES
EPORTING ALL WATER OBTAINED FROM SURFACE SOURCES BY GRAVITY
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Pumped water from streams, reservoirs, ete., provided the
only source of water for the irrigation of more than 2.4 million
acres, or 9 percent of all acreage irrigated direct in 1949. Pump-
ing from surface sources is important in Texas, Louisiana, and
California.

Except where water is stored, the quantity of surface water
available for irrigation depends largely on the flow in streams
from which water is taken for irrigation purposes. The quantity
of water discharged by streams varies from year to year and is
continually changing during the season. The variability of the
annual flow of some representative streams is indicated by the
chart on page 20.

) AGREAGE OF LAND IRRIGATED BY WATER OBTAINED FROM SURFAGE SOURGES
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ANNUAL VARIATION IN STREAMFLOW OF SELECTED WESTERN RIVERS,

WATER YEARS ENDING SEPTEMBER 30,1920-1949
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The flow of streams varies during the season. In the West,
the great bulk of water comes from the melting of snow at the
higher elevations. Streams in the Great Basin are characterized
by the high rate of flow during the period of snow-melt (usually
May and June). The streams of the Gulf of California Basin
have two periods of peak flow—one resulting from snow-melt
in March and April, and the other resulting from August and
September rainfall. Stream flow is the most important source
of irrigation water in the Mississippi River Basin and is affected
largely by rainfall. Peak flows occur when rainfall is highest
during the spring and summer. Streams of the Gulf Coast
depend completely on rainfall. High rates of flow occur during
the winter and spring and very low flow is usual during the dry
period from August to November.

In the areas where the source of irrigation water is from
both surface and ground sources, surface water generally is
used when available; and ground water is pumped when water
iS_ not available from surface sources. Also ground water is
used to supplement deficient supplies of available surface water.

The High Plains of Texas and the Central Valley of California
are the outstanding areas in which ground water is obtained by
pumping. Pumped-well irrigation is important also in the Salt

ACREAGE OF LAND IRRIGATED BY PUMPING FROM GROUND WATER
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River Valley of Arizona, northern Colorado, Nebraska, western
Kansas, and the rice-producing areas of eastern Texas, Louisiana,
and Arkansas. )
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20
MEDIAN MONTHLY AND ANNUAL FLOW OF REPRESENTATIVE STREAMS AT
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The water level in the more important irrigation pumping
areas is steadily declining. Records have been maintained for
observation wells (these wells either are not pumped, or they
are allowed to recover before a record of the depth of ground
water is made) for the purpose of providing information regard-
ing ground-water levels.

The type of water varies significantly by the type of enterprise.
Ground water was the most important type of water for single-
farm enterprises. Over half of the acreage irrigated direct by
single-farm enterprises was for enterprises obtaining ground
water from pumped wells. Over 90 percent of the acreage irri-
gated direct for unincorporated mutuals, and 81 percent for incor-
porated mutuals, was reported for enterprises having gravity
surface water only.

BY TYPE OF WATER,BY
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PERCENT DISTRIBUTION OF TOTAL ACREAGE IRRIGATED
BY TYPE OF WATER, BY STATES: 1949
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Ground water provides irrigation water for 4 larger acreage
than any other source in Arkansas, Kansas, Texas, Arizona,
California, and Louisiana. Surface sources provide irrigation
water for 80 to 100 percent of the acreage irrigated in Colorado,
Washington, Oregon, TUtah, Idaho, South Dakota, Wyoming,
Nevada, Montana, and North Dakota.

Almost two-thirds of gl irrigation enterprises obtained their
water supply from ground sources. However, ground sources
provided water for approximately a third of the acreage irrigated.
While only one-third of the enterprises obtained their water from
streams and lakes, the acreage irrigated with water from thege
BOurces represents over two-thirds of the total acreage irrigated.
Springs, Rowing wells, drainage water, and other sources provided
water for the irrigation of approximately one-tenth of the total
irrigated acreage.

The principal source of surface water was streams, (Lakes
were included with streams as a source, because they are supplied
chiefly by streams.} Of the 20.4 million acres irrigated direct
in 1940 by tuterprises that obtaineq all or part of their water

A GRAPHIC SUMMARY

PERCENT DISTRIBUTION OF ENTERPRISES: AND ACRES IRRIGATED FOR ENIERPR‘SES
CLASSIFIED BY SOURGE OF WATER,FOR THE 20 STATES: 1949
PERCENT
a0

a0 "

GROUND
WATER

STREAMS 108

fosdiatas]  FETE

SPRINGS

FLOWING
WELLS

DRAINAGE

rea lerigated Diregt
e [ it i LR LT
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from surface sources, 97 percent was for enterprises with all
or part of their water from streams, 3.8 percent for those with
all or part from springs, 2.6 percent for those with all or part from
flowing wells, 10.2 percent for those with all or part from drain-
age water, and 0.1 percent for those with all or part from other
‘sources.

PERCENT DISTRIBUTION OF COMPLETE SYSTEM
ENTERPRISES BY TYPE OF WATER,
BY ACREAGE IRRIGATED DIRECT: i949

ACRES PERCENT
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Ground water was used for the irrigation of three-fifths or more
of the acreage irrigated direct for small enterprises for which
water was supplied for the irrigation of less than 1,000 acres.
Surface sources provide water for almost 70 percent of the acre-
age irrigated direct by enterprises supplying water to 1,000 or
more acres.

Storage of water—Because of the inadequate supply of water
from streams during the crop-growing season, the storage of ivrl-
gation water is necessary in many areas. However, 1 out of 20
irrigation enterprises stored irrigation water in reservoirs.
Approximately 2 out of each 100 enterprises stored in reser-
voirs all the water used and 4 out of 100 stored part of the
water used. Irrigation enterprises’ that stored all the water in
reservoirs provided water for the irrigation of approximately
one-fifteenth of the total acreage irrigated and enterprises that
Stored part of the irrigation water supplied water to approxi-
mately one-fourth of the total acreage irrigated.

Irrigation enterprises that stored all their water in reservoirs
provided for the irrigation of a fifth or more of the total acreage
irrigated in only two States, Oklahoma and New Mexico. How-
&ver, enterprises that stored part of their water in reservolrs sup-
ply yvater for the irrigation of g third or more of. the total acre-
ageirrigated in South Dakota, Idaho, ‘Washington, Utah, Colorado,
Nevada, and Nebragka. BEnterprises that stored none of their
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DISTRIBUTION OF ENTERPRISES AND ACREAGE |RRIGATED
BY AMOUNT OF WATER STORED IN RESERVOIRS,
FOR THE 20 STATES, (949

ENTERPRISES
TOTAL NUMBER: 123,926

PERCENT DISTRIBUTION OF TOTAL ACRES IRRIGATED
DIRECT BY THE AMOUNT OF WATER STORED,
IN RESERVOIRS BY STATES; 1949
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water in reservoirs supplied water for half or more of the total
acreage irrigated in Colorado, Nevada, Nebraska, New Mexico,
Arizona, Oregon, Wyoming, Montana, California, and Texas and
for over four-fifths of the total irrigated acreage in Xansas,
Louisiana, Arkansas, Florida, and North Dakota.

PERCENTAGE OF TOTAL ACREAGE IRRIGATED
DIRECT FOR ENTERPRISES CLASSIFIED
BY AMOUNT OF WATER STORED IN RESERVOIRS,
BY TYPE OF ENTERPRISE: 1949

PERCENT
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‘Water stored in reservoirs was relatively unimportant in terms
of the acreage irrigated for single-farm and unincorporated mu-
tual enterprises. A large part of the total acreage irrigated by
District and U. S. Bureau of Reclamation enterprises and U. S.
Bureau of Reclamation enterprises operated by water users, was
supplied water by enterprises that stored all or part of their water
in reservoirs.
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Measurement of water.—Information on measurement of water
_is available only for multiple-farm enterprises. Less than a third
of the multiple-farm enterprises measured all or part of the water
delivered to farms. However, enterprises for which all or part of
the water delivered to farms was measured provided water for
the irrigation of approximately three-fifths of the total acreage
irrigated by all multiple-farm enterprises. Only a small part of
the acreage of unincorporated mutual enterprises was irrigated
with measured water.
About seven-tenths of the acreage irrigated by Distriet enter-
prises was supplied with water by enterprises for which all or
part of the water delivered to farms was measured.

PERCENT DISTRIBUTION OF TOTAL ACREAGE
IRRIGATED DIRECT FOR MULTIPLE-FARM
ENTERPRISES BY AMOUNT OF WATER
MEASURED TO FARM, BY STATES: 1949

PERGENT
0 20 40 60 80 100

OKLAHOMA

WASHINGTON

NEVADA
CALIFORNIA
- GOLORADO

NEBRASKA

KANSAS g
IDAHO %
OREGON A

MONTANA

: 577
T 0028

ARIZONA

WYOMING
NORTH DAKOTA
NEW MEXICO

UTAH

FLORIDA

ARKANSAS

TEXAS
LOUISIANA

| 1 J

SOUTH DAKOTA ///
]

i //’//ﬁ

ALL PART NONE NOT
REPORTED

Muitiple-farm enterprises for which all or part of the water de-
livered to farms was measured provided for the irrigation of two-
thirds of the total acreage irrigated by all multiple-farm enter-
prises in Oklahoma, Washington, California, Colorado, Kansas,
Idaho, Arizona, and South Dakota and for over two-fifths of the
acreage irrigated by such enterprises in Nevada, Nebraska, Ore-
gon, Montana, Wyoming, North Dakota, New Mexico, and
Arkansas. :

CALCULATED AVERAGE QUANTITY OF WATER
DELIVERED TO FARMS PER ACRE OF IRRIGATED LAND,
BY STATES: 1949 AND 1939

ACRE-FEET PER ACRE

[0} t 2 3 4 5 6
1DAHO
WASHINGTON
ARIZONA SLLLIIS IS ILIIIIIII LI IS IE S IE 1L s
RN R SR
OREGON SILLIELIFLIILIIFITIAIIEISIIIIIIII S
T S T
MONTRNA 7l |
— —
CALFORMIA
LELIIILILIIIII SIS I IILLL OIS
_—d
UTAH LLLLLIS I LI LIIS IS OI IS III IS SIS
TR R S
NEWADA LELIILLILIII I SIS SIIS I ISP 1S 1A s
-
NEV NGO B oL L0l
- N SR
COLORADO LIILLIIIILLIIIS I SIIISIIIS S
WYOMING LILIIIIIIILIIIII SIS,
S R
NORTH DAXKOTA 2z e 2727
!
TEXAS GILLISIILII IS 1 I1II IS
] S e
LOUISIANA PIIIIIIIIIII SIS 17T IIA 71 Lrrrrrrrrrr. 50
NEQGRASKA SILIAILILI I/ LIIIIIII 7Y,
——
KANSAS LILIIIIIIOIII s
——
SOUTH DAKOTA DD
. IR
ARKANSAS SISIIIIIIIIIIIII IS IS 2727,
m VISIIIIIIILIIIIY].
W AISISITSISITY.

The amount of water delivered to farms is measured in acres
of feet per acre irrigated. (1 acre-foot==the amount of water re-
quired to cover 1 acre to the depth of 1 foot, or 48,560 cubic feet.)
The calculated number of acre-feet of water delivered to farms
per acre irrigated in 1949 varied by States from 0.5 acre-feet in
Oklahoma to 5.3 acre-feet in Idaho. The amount of precipita-
tion during the growing season, the kind of crops irrigated and
tne availability of irrigation water influence greatly the amount of
water used per acre irrigated. Except in Arkansas, Florida, and
Oklghoma, the amount of water delivered to farms per acre irri-
gated was about the same in 1949 as in 1939.
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REPORTED QUANTITIES OF WATER OBTAINED AND USED IN SPECIFIED WAYS, FOR THE
20 STATES!:
MILLION AGRE-FEET

1949 *

FROM GROUND WATER-2.6
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% Quantity of water reported by 9,625 multiple—farm enterprises.

Quantity of water delivered to farms was reported for about 9
out of 10 multiple-farm enterprises. These enterprises obtained
over 97 percent of their water from surface séurces or from other
enterprises. Of the total water obtained by these enterprises, 47
percent was delivered direct to farms, 24 percent was delivered to
other irrigation enterprises, 19 percent was lost in conveyance,
and 10 percent was used for other purposes.

Cost of water.—The data on cost of water to farms relate to
all irrigation enterprises. For single-farm enterprises cost of
water includes the total of the following: (1) Cost of fuel and
oil used for pumping for irrigation, (2) cost of electricity used
for pumping for irrigation, (3) cost of repairs, maintenance, and
replacements for irrigation supply works and equipment, and (4)
payments made for water obtained from another irrigation enter-
prise and delivered to land in the farm by means of the irriga-
tion supply works operated by the farm. For enterprises other
than single-farm enterprises the cost of water to farms represents
payments made by farms to the enterprises in 1949 for irrigation
water. The cost of irrigation water to farms was considerably
greater in 1949 than in 1939. The average cost per acre of irri-
gated land was $5.48 in 1949 as compared with $2.57 in 1939. The
increase was due in part to the increase in the price level, in part
to a larger proportion of the acreage being irrigated in 1949 than
in 1939 by pumping, and also in part to the increase in acreage
irrigated by the more recently constructed irrigation projects
which have higher costs than earlier projects.

COST OF WATER TO FARMS PER ACRE. IRRIGATED,
BY TYPE OF ENTERPRISES: {949
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The cost of water delivered to farms per acre irrigated in 1949
varied by type of enterprise from $1.37 per acre for unincorpo-
rated mutual enterprises to $6.81 for enterprises operated by
commercial companies, the Bureau of Indian Affairs, and State
and city governments.

I
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1939

GOST OF IRRIGATION WATER TO FARMS PER ACRE OF IRRIGATED LAND AND PER ACRE-FOOT
OF WATER, FOR THE 20 STATES: 1949 AND 1939
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ENTERPRISES AND ACREAGE IRRIGATED DIREGT FOR ENTERPRISES CLASSIFIED BY GOST
PER AGRE OF WATER TO FARMS, FOR THE 20 STATES! 1949
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The average cost of water delivered to farms in 1949 per acre
irrigated was less than $2.00 for over one-fourth of the enter-
prises. These enterprises supplied water to almost 11 million
acred, or 39 percent of the total acreage irrigated direct by
all enterprises. While the average cost of water delivered
to farms per acre irrigated was $10.00 and over for over ome-
fourth of the enterprises, the acreage irrigated by such enterprises
represented one-geventh of the acreage irrigated by all enterprises.

COST OF WATER TO FARMS PER ACRE IRRIGATED, FOR COMPLETE SYSTEM ENTERPRISES,
GLASSIFIED 8Y TYPE OF WATER:1343

DOLLARS PER ACRE
4 3

The cost of water per acre irrigated in 1949 was higher for en-
terprises that obtained all their water from ground sources than
that for enterprises obtaining all their water from other sources.
The cost per acre irrigated was very much less for enterprises
obtaining all their water from surface sources by gravity than
that for any other type of enterprise.

COST OF WATER TO FARMS PER ACRE IRRIGATED, FOR COMPLETE SYSTEM ENTERPRISES
CLASSIFIED BY AGCREAGE IRRIGATED:1949

DOLLARS PER ACRE
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The cost of water delivered to farms per acre irrigated was
considerably higher for enterprises providing water for legs than
100 acres than that for enterprises providing for the irrigation
of larger acreages.

GOST OF IRRIGATION WATER
TO FARMS PER ACRE OF IRRIGATED LAND,
BY STATES: 1949 AND 1939
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The cost of water per acre irrigated in 1949 varied by States
from $0.87 in Nevada to $14.78 in Arizona, Changes in the quan-
tity of water delivered per acre irrigated, changes in price level,
differences in precipitation and availability of irrigation water,
and source of water need to be considered in making comparisons
between 1949 and 1939.
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IRRIGATED FARMS USING SPRINKLER IRRIGATION FOR
SPECIFIED AREAS: CENSUS OF 1950
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Irrigation by sprinklers.—The use of sprinklers for irrigation
is a relatively recent development. Data on the acreage irrigated
by means of sprinklers were obtained for the first time in
1950 through the Census of Agriculture.

A total of 25,049 farms reported land irrigated by means of
sprinklers in 1949. Approximately 1 irrigated farm out of
12 used sprinklers for irrigating in 1949. Nearly all these farms
were in the three Pacific Coast States and in the States east of
the Mississippi River. About one-third of the farmers using
sprinklers were in California. Sprinklers were used for irriga-
tion on 3 out of 5 irrigated farms in areas outside the 17 Western
States, Arkansas, and Louisiana.

In the humid and subhumid regions, sprinkler irrigation is
espeeially adaptable for use in supplemental irrigation. In such
areas, where crop production is not wholly dependent upon irriga-
tion, supplemental water can be applied during drought periods
by use of sprinklers without extensive land-leveling or canal
works.

AVERAGE ACREAGE IRRIGATED PER FARM FOR
SPECIFIED AREAS: CENSUS OF 1950
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In 1949, 640,000 acres were irrigated by means of sprinklers.
More than 84 percent of the acreage irrigated by sprinklers was
located in the three Pacific Coast States and the States east of
the Mississippi River. In general, the acreage irrigated per farm
is much smaller for farms using sprinklers than for farms using
other means of irrigation.

The average number of acres irrigated per farm by means of
sprinklers was less than a third that of farms not using sprinklers
in the three Pacific Coast States. In the Mountain States, the
acreage of sprinkler irrigation per farm was less than half the
average acreage irrigated on farms not using sprinklers. By
States, the average acreage irrigated by sprinklers per farm
ranged from about 5 acres in West Virginia to 100 acres in Texas..
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CHARACTERISTICS OF IRRIGATED FARMS

PERCENTAGE OF TOTAL GROPLAND HARVESTED
THAT WAS IRRIGATED, BY STATES: 1949.
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There were 298,049 irrigated farms containing 171,335,185 acres
of land in the 17 Western States, Arkansas, Louisiana, and
Florida in 1950. Irrigated farms represented 17.9 percent of all
farms in the 20 States and contained 23.8 percent of all land in
farms in the area.

The importance of irrigation for crop production varies by
States. About 1 out of 8 acres of cropland harvested in the
20 States was irrigated in 1949. In the 11 Western States, 2 out
of 5 acres of cropland harvested were irrigated. Nearly all of
the cropland harvested in Nevada and Arizona, and two-thirds
of the cropland harvested in California and Utah was irrigated.
Except for Louisiana and Florida, less than a tenth of the acreage
of cropland harvested in the States east of the 100th meridian
was irrigated. However, because the yield per acre on irrigated
cropland is much greater than on nonirrigated cropland, the
proportion of cropland irrigated greatly understates the im-
portance of the irrigated portion.

Use of land in irrigated farms in 1948.—Most of the land in
irrigated farms in the 20 States was pasture and grazing land.
About 3 out of 4 acres of land in irrigated farms was used for
pasture or grazing, and only 1 out of 6 acres was used for harvested

crops. Irrigated ecropland harvested comprised 21 million out of

28 million acres of cropland harvested for all irrigated farms,

Pasture or grazing land comprised more than haif of all the
land in irrigated farms in all of the 20 States except Arkansas,
Kansas, Oklahoma, and Louisiana. In Colorado, Utah, South

ALL LAND IN IRRIGATED FARMS, AND IRRIGATED
LAND, BY MAJOR USES, FOR THE 20 STATES: 1949
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Dakota, -Oregon, Montana, Wyoming, Nevada, New Mexico, and
Arizona, less than one-fifth of the acreage in irrigated farms was
cropland,
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PERCENTAGE OF IRRIGATED LAND
BY MAJOR USES, BY STATES; (948
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More than four-fifths of all irrigated land in the 20 States was
used for harvested crops. About one-sixth of the irrigated acre-
age was used for pasture or grazing. Cropland harvested com-
prised 9 out of 10 acres of all irrigated land in 6 out of the 20
States.

IRRIGATED AND NONIRRIGATED CROPLAND HARVESTED
IN IRRIGATED FARMS, BY STATES: 1949

MILLION AGRES
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California had over a fourth of the total irrigated cropland
barvested in the 20 States. Four States, Colorado, Texas, Cali-
fornia, and Idaho, had more than one-half of the acreage of
irrigated cropland harvested in the 20 States.

Of the 4 million acres in irrigated pasture, almost 1 million acres
were in California and another half-million acres were in Colo-
rado. More than half of the irrigated pasture was tame grass
pasture. Almost one-third of the tame grass pasture was in Cali-
fornia. The proportion of the irrigated pasture represented by
tame grasses varied from 17 percent in Nevada to 77 percent in
Arizona,

IRRIGATED TAME GRASS PASTURE
AND WILD GRASS PASTURE, BY STATES: 1949
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AVERAGE VALUE OF LAND AND BUILDINGS OF
IRRIGATED FARMS, PER FARM AND PER ACRE,
FOR THE 20 STATES:1950,1940, AND (930
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In 1950, the average value of farm land and buildings per irri-
gated farm was almost $35,000 for the 20 States. This was al-
most 3 times the value per farm in 1940. The average value of
farm land and buildings per acre was $72 in 1950 or almost two
and one-half times the average value 10 years earlier.
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AVERAGE VALUE OF LAND AND BUILDINGS
PER FARM, FOR IRRIGATED FARMS, BY STATES: 1950
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The average value of farm land and buildings in 1950 varied
by States from almost $70,000 in Kansas to less than $20,000 in
Utah. The average size of farms as well as the average irri-
gated acreage per farm varied by States and, hence, influenced
the relative ranking of States by value of land and buildings per
farm.

The average value of irrigated farms per acre in 1950 ranged
from a low of $16 in Wyoming to $223 in California. Rela-
tively high average values of irrigated farms per acre were also
found in the State of Washington, with an average value of $119;
in Florida, with an average of $150; in Louisiana with $105;
and in Texas with $99. Other States with low values were
South Dakota with $17 per acre and Montana with $20 per acre.
The average values per acre are values for the entire farm and do
not reflect the relative values of wholly irrigated land. To a
large extent the low average values indicated for some of the
States resulted from the large acreage of nonirrigated grazing
land in farms reporting irrigation,
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Size and value of irrigated farms.—The average size of irrigated
farms in the 20 States was 575 acres in 1950. The average acre-
age of irrigated land per irrigated farm in 1950 was 85 acres.

AVERAGE ACHREAGE OF ALL LAND IN IRRIGATED FARMS, AND OF IRRIGATED LAND,
PER IRRIGATED FARM, BY STATES: CENSUS OF 1950
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The average size of irrigated farms varied greatly by States.
By States, the acreage of irrigated land per farm varied from 258
acres in Nevada to 35 acres in Washington. The average acre-
age of irrigated land per farm was higher in Arkansas and
Louisiana than in the 17 Western States.

NUMBER OF FARMS WITH SPECIFIED ACREAGES
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Almost a fourth of all irrigated farms had less than 10 acres
of irrigated land, 1 out of 7 had 10 to 19 acres, and only 1
out of 11 had 200 acres or more of irrigated land.
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PERGENTAGE OF IRRIGATED FARMS, BY TENURE OF OPERATOR,
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Tenure of operator for irrigated farms.—Almost two-thirds of
all irrigated farms were operated by full owners. Full and part
owners operated more than 3 out of 4 irrigated farms in 1940,
and 4 out of 5 in 1950. The proportion of farms operated by
owners and managers varied by States from 57 percent in Ne-
braska to 93 percent in Utah and Nevada. The percentage of all
irrigated farms operated by temants ranged from 7 percent in
Utah and Nevada to 43 percent in Nebraska.

Wholly irrigated, partly irrigated, and nonirrigated farms.—
Irrigated farms were classified either as wholly irrigated or
partly irrigated. TFarms on which all the cropland harvested was
irrigated were designated as wholly irvigated farms. All other
farms with any irrigated land were designated as partly irrigated
farms. Farms with no irrigated land were designated as non-
irrigated farms,

AVERAGE VALUE OF LAND AND BUILDINGS PER FARM

FOR WHOLLY IRRIGATED AND FOR NONIRRIGATED FARMS,
FOR THE 20 STATES: 1950, 1940, AND 1930
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The value of 1and and buildings for wholly irrigated farms was
approximately double the value of land and buildings for non-
irrigated farms. The values of irrigated and nonirrigated farms
inereased from 1940 to 1950 in about the same proportion.
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‘ PERCENT OF WHOLLY IRRIGATED AND NONIRRIGATED
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CENSUS OF 1950
PERGENT
0 10 20 30

NEBRASKA L
jprosccrpraiiiiiziagliiaid |
ARKANSAS LI LLII LRI LI I I LIS RIS SIS IS I SIS
A S RO
OKLAHOMA LA LLLLLII SIS I AL SIS LIS I
SRR S S
KANSAS GALILLI IS SIS LS IS AT LI A A,
I R N————
LOUISIANA L 2
A S
COLORADO SALLLLEILIS SIS LI IIIIY,
S B
TEXAS LTINS IS S LI IA VTS,
R S
SOUTH DAKOTA B o,
I S
IDAHO AIIIILAIIIIY,
NORTH DAKOTA
E——
WYOMING
A——
MONTANA SALLSSAIAI LIS,
——
ARIZONA V2
NEW MEXICO o
CALIFORNIA EEEEENEER WHOLLY IRRIGATED
NONIRRIGATED
OREGON o
WASHINGTON 'I/I/I/I/IA
FLORIDA SARLIIIIA IS
UTAH
NEVADA

A smaller proportion of wholly irrigated farms than of non-
irrigated farms was operated by tenants in 1950, This situation

is largely the result of the large number of nonirrigated farms-

operated by tenants in the Southern States. In fact, farm ten-
aney was higher for irrigated farms than for nonirrigated farms
in all of the 20 States except Florida, Louisiana, Nevada, New
Mexico, South Dakota, Texas, and Utah.

AVERAGE ACREAGE OF LAND PER FARM USED
FOR SPECIFIED CROPS, FOR WHOLLY IRRIGATED
AND FOR NONIRRIGATED FARMS,

FOR THE 20 STATES: CENSUS OF 1950
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Kinds of crops harvested on wholly irrigated and nonirrigated
farms.—The kinds and relative importance of crops harvested
were significantly different for wholly irrigated than for non-
irrigated farms. Crops that yield high income per acre, such as
fruits, nuts, and vegetables, were important on wholly irrigated
farms and relatively unimportant on nonirrigated farms. The
average acreage of small grains (including sorghums) harvested
for irrigated farms was a third that for nonirrigated farms while
the average acreage of all hay cut for irrigated farms was almost
double that for nonirrigated farms.

In the 20 States, over two-thirds of the vegetables and truck
crops harvested in 1949 came from irrigated land. Likewige, irri-
gated land produced almost a third of the combined cotton and
Sugar crops, and three-sevenths of the hay. Less than a sixth of
the food grains (wheat, rye, and rice) and less than one-eighth
of the feed grains (corn, sorghums, oats, and barley) in the 20
States were harvested from irrigated land.
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Produced

Value of Feed Grains
Produced

Velue of Hoy
Produced

Value of Vegetable and
Truck Crops Produced

Value of Cotton ond
Sugor Produced
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VALUE OF SELECTED CROPS PRODUCED ON IRRIGATED LAND FOR THE 17 WESTERN STATES,
ARKANSAS, LOUISIANA, AND FLORIDA: 1949
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PERCENT OF TOTAL VALUE OF FOOD GRAINS PRODUCED ON IRRIGATED LAND
FOR THE |7 WESTERN STATES, ARKANSAS, LOUISIANA, AND FLORIDA,
BY STATES: 1949
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PERCENT OF TOTAL VALUE OF HAY PRODUCED ON IRRIGATED LAND FOR THE
17 WESTERN STATES, ARKANSAS, LOUISIANA, AND FLORIDA,
BY STATES® 1949

NORTH DAXOTA
SOUTH DAKOTA
NEBRASKA.
RANSAS

YOMING
COLORADD
NEW MEXICO
ARIZONA

WASHINGTON
OREGON
CALIFORNIA
ARKANSAS
LouSIANA
OKLAHOMA
TEXAS

FLORIDA

* Lass mien 1 parzent

Rice, wheat, and rye comprised the food grains harvested in
the 20 States. Irrigated land provided most of the wheat in
Arizona and Nevada and all of the rice in California, Arkansas,
Louisiana, and Texas. In all these States except Texas, more than
two-fifths of the food grains were produced on irrigated land.

PERCENT OF TOTAL VALUE OF FEED GRAINS PRODUCED ON IRRIGATED LAND
FOR THE 17 WESTERN STATES, ARKANSAS, LOUISIANA, AND FLORIDA,
BY STATES: 1949
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In the-States in the Great Basin (California, Oregon, Idaho,
Nevada, Utah, and Wyoming), irrigated land provided a signifi-
cant part of the total production of feed grains. Here feed grains
are produced primarily for use for livestock feeding on farms in
the same area, usually en the farms on which the feed grains are
harvested. .

A large part of the production of hay in the Mountain and
Pacific States comes from irrigated land. Hay from irrigated
land provides vital winter feed for livestock in this area.

Hay occupied almost three-tenths of the irrigated acreage in
the 20 States. Hay and forage crops grown on irrigated land
provide half the feed for livestock in the 17 Western States.
Without the small irrigated areas for hay and feed for winter use,
less use could be made of vast areas of western ranges for the
grazing of cattle and sheep.

PERCENT OF TOTAL VALUE OF VEGETABLES SOLD AND TRUCK CROPS PRODUCED ON IRRIGATED LAND
FOR THE IT WESTERN STATES, ARKANSAS, LOUISIANA, AND FLORIDA,
BY STATES: 1949
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Vegetables and truck crops (Irish potatoes and sweetpotatoes)
comprised an important part of the production on irrigated land.
A very large part of the production of vegetables and truck crops
in the 17 Western States was from irrigated land. Irrigated land
also provided a significant part of the vegetable and truck-crop
production in Florida.
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Sugar beets for sugar and cotton are important cash crops har-
PERCENT OF TOTAL VALUE OF COTTON AND SUGAR CROPS PRODUCED ON {RRIGATED LAND . X i
FOR THE I7 WESTERN STATES, ARKANSAS, LOUISIANA, AND FLORIDA, vested from irrigated land. Cotton was a very important irri-
BY STATES :P'E:::" gated crop in several counties in southern California, and in Ari-
o 40 0 80 7w A
NoRTH BasTA i | zona, New Mexico, and Texas. Practically all the sugar beets for
soum paxea sugar in the 20 States and nearly all the cotton in Arizona, New
":.s., Mexico, and California were produced on irrigated land.
:::‘m About three-fifths of the Nation’s fruit was grown on irrigated
. land. More than half of the Nation’s tonnage was produced in
NEW MEXICO California, a large part of which was from irrigated land.
ARIZONA
Tan Irrigated crops.—The figures for irrigated crops relate only to
::::mu irrigated crops harvested on farms on which the entire acreage
‘:“:m of the crop was irrigated. The acreage and production of crops
Amkansas grown on irrigated land in farms on which only a part of the
LOUISIANA - : s
. crop was irrigated was relatively unimportant for most crops.
TERS On the basis of acreage, pasture, alfalfa hay, cotton, and rice were
FLORIDA
* L v it the four leading irrigated crops.
IRRIGATED ACREAGE OF SPECIFIED CROPS AND PASTURE IN THE 20 STATES: 1949*
CROPS AND PASTURE Million Acres
PASTURE
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BARLEY

DRY BEANS (excluding soybeans}
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WINTER WHEAT

OATS FOR GRAIN
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SMALL GRAINS GUT
FOR HAY

FLAXSEED

MIXEL GRAINS

DRY PEAS (excluding Cowpeas)
RED CLOVER SEED

HOPS

SWEET CLOVER SEED

* Excluding the irrigated acreage of a crop on farms where only part of crop was irrigated.
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COMPARISON OF YIELDS PER ACRE OF SPECIFIED CROPS HARVESTED FROM [RRIGATED
AND NONIRRIGATED LAND, FOR THE 20 STATES: 1949
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Yields per acre were much higher for crops harvested from irri-
gated land than for those from nonirrigated land. However, a
part of the difference in yield per acre for irrigated and nonirri-

PERGENT OF THE PRODUGTION OF SPEGIFIED GROPS BY WHOLLY IRRIGATED, PARTLY
IRRIGATED AND NONIRRIGATED FARMS FOR THE 20 STATES: 1949
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gated land may be the result of factors other than the use of
irrigation water.

All the rice produced in the 20 States came from irrigated land.
Likewise, irrigated land produced four-fifths or more of the sugar
beets, hops, dry beans (except soybeans), and Irish potatoes. Irri-
gated land provided over three-fifths of the vegetable production
and more than two-fifths of the red clover and alfalfa seed, and
alfalfa and clover or timothy hay harvested in the 20 States.
Irrigated land provided only a small part of the production of
sorghums, wild hay, oats, corn, and winter wheat. The proportion
of the production of crops on 86,715 partly irrigated farms was
relatively small for all crops.

The percentages of the U. 8. total production harvested from
irrigated land in the 20 States for some of the more important
crops were as follows:

Percent

Crop of total

Rice 100. 0
Sugar beets 81. 4
Hops 84.8
Dry beans (excluding soybeans) 54. 1
Irish potatoes 34. 4
Vegetables 39.9
Cotton 18.5
Red clover seed 14.5
Alfalfa hay. - 29.8
Alfalfa seed 37.8
Barley 26. 9
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