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Summary

The data in this bulletin (appendix
tables 1 to 9) are intended to provide
consumptive irrigation requirements
for general planning purposes and to
enable the user to approximate con-
sumptive irrigation requirements of
individual crops or the total consump-
tive irrigation requirement of a given
cropping pattern. Except for New
Mexico State Engineer hydrographic
survey values, the individual consump-

tive irrigation requirement values of
the appendix tables may tend to max-
imize the amounts required, because
maximum growing seasons were gen-
erally used. In areas where more de-
tailed and specific field information
on local practices, cropping patterns,
and other pertinent facts are avail-
able, such data should be given con-
sideration in detailed estimates of
water-use requirement for specific
areas or projects.
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Consumptive Irrigation Requirements of

Selected Irrigated Areas in New Mexico

Donald C. Henderson' and Earl F. Sorensen®

Agriculture in New Mexico utilizes
a major portion of the state's water
resources. In 1965, slightly more than
a million acres (1,046,600 acres) were
irrigated from surface water and
groundwater sources (table 1). Irriga-
tion of this acreage accounts for ap-
proximately 90 percent of the average
annual depletion for beneficial uses
of the state’s surface and groundwater
supplies (3).%

The arid nature of the state makes
crop production more successful with
irrigation than without. The large
use of water by irrigation, relative to
other uses, is of prime importance in
a state with limited water supplies,
such as New Mexico. There is a need
for estimates of water requirements
for irrigated crops not only as aggre-
gates for the state but more particular-
ly for every area within the state and
for the crops grown in these areas.

‘Assistant Professor, Department of A
ricultural Economics and Agricultural Bu!
ness, New Mexico State University.

*Water Resource Engineer, New Mexico
State Engincer Office.

*Numbers in parentheses refer to Ref-
erences Cited.

Knowledge of irrigation water re-
quirements is necessary in planning
conservation projects and for the full
utilization of water supplies.

The purpose of this publication is
to provide estimates of consumptive
irrigation requirements for the major
crops grown in most of the irrigated
areas of the state and the requirements
per acre for a selected cropping pat-
tern in each area. The appendix
tables (1 through 9) provide data on
these requirements whether for use
by the farmer in planning his irriga-
tion program, the engineer in plan-
ning an irrigation project, or by others
engaged in planning for water and re-
lated land resource use.

Nine major drainage systems, de-
lineated by surface topography, are
generally recognized in the state (fig-
ure 1). Information in this bulletin
is organized by the drainage basin in
which the irrigated areas lie. Location
of irrigated lands within drainage
basins is shown in figure 2.
ure also indicates source of irrigation
water, i.e., surface water, groundwater,
or groundwater and surfacc water
combined.




Fig. 1. Drainage basins of New Mexico

BASIN INDEX

ARKANSAS RIVER BASIN
1.1, Canadian River

1-2, Purgatoire River

1-3, Cimarron River

1-4, Carrizozo Creek
1-5, North Canadian River
1-6, Carrizo Creek
SOUTHERN HIGH PLAINS
2:1, Red River

22, Brazos River

23, Lea Plateau

PECOS RIVER BASIN
3-1, Pecos River

CENTRAL CLOSED BASINS
4.1, Estancia Basin

4-2, Jornada Del Muerto Basin
43, Tularosa Basin

4.4, Salt Basin

RIO GRANDE BASIN

5.1, Rio Grande

52, Costilla Creek

5.3, Rio San Anfonio
WESTERN CLOSED BASINS
61, North Plains

62, San Augustin Plains

Source: New Mexico State Engineer (1966)

SAN JUAN RIVER BASIN
7-1, San Juan River
7.2, Navajo River

LOWER COLORADO RIVER BASIN
8-1, Little Colorado River

8-2, San Francisco River

8-3, Gila River

8-4, San Simon Creek

SOUTHWESTERN CLOSED BASINS
9-1, Animas Basin

92, Mimbres Basin

9.3, Playas Basin

9-4, Wamel Basin

9:5, San Luis Basin

96, Hachita Basin



Fig. 2. Principal areas of irrigation in New Mexico
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ground water surface water surface and ground water

Prepared by: US. Geological Survey



TABLE 1.—Acreage irrigated and source of water used in New Mexico,

by drainage basins, 1965

Surface Water

Surface Ground- and Ground-
Basin Water water water Combined Total
(acres) (acres) (acres) (acres)
Arkansas River 84,500 13,300 300 98,100
Southern High Plains 0 329,000 0 329,000
Pecos River 29,600 125,900 38,400 193,900
Central Closed Basins 3,100 34,500 1,100 38,700
Rio Grande 119,700 18,100 109,900 247,700
Western Closed Basins 0 200 0 200
San Juan River 54,000 0 0 54,000
Lower Colorado River 8,600 4,100 5,900 18,600
Southwestern Closed Basins 300 65,100 1,000 66,400
Totals 299,800 590,200 156,600 1,046,600

Source Data assembled by New Mexico State Engineer, Office and Department of Agticultaral Econoniics and
eril Busil U Agric i tation.

usiness, NMS!

Water Supplies And Uses

I'he availability of water supplies
or the use of these supplies is not dis-
cussed in this report. There are a
number of studies which include in-
formation of this nature, and bibliog-
raphics from which more information
can be obtained. Henderson and
Stucky (3) summarize much of the
iilable data on current land use in
New Mexico. Hale and others (2) sum-

a

Definition of Terms

The following definitions apply in
this bulletin. They are quoted from
Blaney and Hanson (1).

Consumptive use (evapotranspira-
tion): The unit amount of water used
on a given arca in transpiration,
building of plant tissue, and evapo-

6

marize the characteristics of the water
supply in New Mexico and include
an extensive selected bibliography for
water resources in New Mexico. Re-
ports for individual basins by the New
Mexico State Engineer (5) include
considerable detail on surface-water
and ground-water supplies, uses of
these supplies, and a bibliography for
water resources in New Mexico.

rated from adjacent soil, water
surface, snow, or intercepted precip-
itation in any specified time. Con-
sumptive use may be expressed in
volume per unit area such as acre-
inches or acrefeet per acre, or
simply in depth such as in inches
or millimeters or feet.



Effective precipitation; Precipita-
tion during the growing period of
the crop that becomes ilable to
help meet the consumpt
quirements of crops. . -

Gonsumptive irrigation  require-
ment: The depth of irrigation water,
exclusive of precipitation, stored soil
moisture, or ground water, that is
required consumptively for crop pro-
duction.

Irvigation requirement: The quan
tity of water, exclusive of precipit

Procedure

Consumptive Use

The method used to compute con-
sumptive  irrigation  requirements
(CIR) was the Blaney-Criddle formula
U = KF where:

U = seasonal crop consumptive use

K = empirical crop consumptive-
use cocfficient for the growing period

F = sum of monthly consumptive-
use factors for the growing period

R — sum of monthly effective rain-
fall for the growing period

CIR = consumptive irrigation re-
quirement — U—R.

Blaney and Hanson (1) describe the
Blaney-Criddle formula for comput-
ing consumptive-use requirements.

Blaney and Hanson provide data
on consumptive use and consump-
tive irrigation requirements during
the frostfree period* in most areas of

‘In Blancy and Hanson and in this re
port, frost-free period is considered to be
the period between the average date of last
occurrence of 32°F in the spring and the
average date of first occurtence of 82°F in
the fall for the period of record used.

tion, that is required for crop
production or the consumptive ir-
rigation requirement divided by ir-
rigation efficiency. . .

Irvigation cfficiency: The percent-
age of irrigation water that is avail-
able for consumptive use. When the
water is measured at the farm head-
gate it is called farm-irrigation effi
ciency; when measured at the field,
it is designated as field-irrigation
efficiency; and when measured at
the point of diversion, it may be
called project efficiency.

the state for the major crops. Most
perennial and some annual crops
grow and use water outside the frost-
free period. In some areas of the
state, a pre-plant irrigation is applied
for seed germination or seedbed prep-
aration. In other areas of the state,
specialty crops are grown. In this bul-
letin, the data of Blaney and Hanson
are combined with additional mate-
rial to provide the entire yearly con-
sumptive irrigation requirements for
major and specialty crops. The bul-
letin includes selected cropping pat-
terns for major areas of irrigation and
presents estimates of consumptive ir-
rigation requirements for the selected
cropping patterns.

Consumptive Irrigation
Requirement

Consumptive irrigation require-
ments, both within and without the
frost-free period, were estimated with
the appropriate seasonal consumptive-
use coefficient (K) from Blaney and
Hanson (1), table 2. The length of the
period of water use outside the frost-




TABLE 2. | p flicients (K)* for irrigated crops
in New Mexico
Consumptive-use
Normal Growing Coefiicient (K)
Season or Frost-free Before and after
Crop Period per frost-free period
Alfalfa 6 to 7 months 0.85. 0.50.
Beans 3 months 60
Broomcorn 4 to 5 months 70
Cantaloupes 4 to 5 months 65
Carrofs 4 months 65 40
Chile 5 months 70
Corn (grain) 4 months 75
Cotton 7 months 62 40
Grain (small spring) 3 months 70t
Grain (small winter) Z0%* 35F#
Grass-hay 6 to 7 months 75 .50
Lettuce 65 40
Onions 65 .40
Orchard (deciduous) Between frosts 65 .40
Pasture (improved mixed) 6 to 7 months .75-85 50
Pasture (unimproved & vega) 6 to 7 months 70-75 50
Peanuts 70
Pecans Between frosts 70
Potatoes 70
Sorghum (grain) 4 to 5 months 70
Sugarbeets 6 months 70 40
Sweetpotatoes 70
Tomatoes 4 to 5 months 70
u Consumptive use
* K=— = — consumptive-use coefficient.
F ~ Consumptive-use factor
#  Between pre-plant irrigation and planting date.

+  Between planting and harvesting dates.

**  Period March 1 to harvest date.

#3# For months of Sept., Oct., Nov., Jan., and Feb.
Source: Blaney and Hanson (1).

free period was determined with a
method described by the U.S. Depart-
ment of Agriculture (7). The method
utilizes mean air temperature at which
various crops begin and cease to use
moisture. Mean air temperatures at
which the earliest and latest moisture
uses generally occur are shown in
table 3. The average dates of occur-
rence of these mean air temperatures
at the various locations were used to

determine length of water-using per-
iod outside the frost-free period.

In most instances, the water-use pe-
riod within the frost-free period was
obtained from data in appendix table
11. The table also shows areas where
pre-plant irrigation is practiced.

For some annual crops, the grow-
ing season was established from data
in table 8. In addition to mean air
temperatures at which various crops



TABLE 3.—A guide for determining planting dates, maturity dates,
and lengths of growing seasons as related fo mean air temperature.

Earliest moisture-
use or planting

Latest moisture-
use or maturing

date as related date as related Growing-
to mean air to mean air Season
Crop temperature temperature Days
Perennial Crops
Alfalfa 50° mean temp. 28° frost Variable
Grasses, cool 45° mean temp. 45° mean temp. Variable
Orchards, decid. 50° mean temp. 45° meon temp. Variable
Grapes 55° mean temp. 50° mean femp. Variable
Annual Crops
Beans, dry 60° mean temp. 32° frost 90 to 100
Corn 55° mean temp. 32° frost 140 Mox.
Cotton 62° mean temp.* 32° frost 240 Max.
Grain, spring 40° mean temp. 32° frost 130 Max.
Potatoes, late 60° mean temp. 32° frost 130 Mox.
Sorghum, grain 60° mean temp. 32° frost 130 Max.
Sugarbeets 28° frost 28° frost 180 Max.
Wheat, winter
(Spring season) 32° frost 70 to Min.

1 A previously published table (U.S. Department of Agriculture, 1964) gives a volue of 60° for the mean
air temperature for cotton. The former value (60°) wos used in computations made for this bulletin.

Source: U.S. Department of Agriculture (6)

begin and cease to use moisture the
table also shows the number of days
required for maturity of some crops.
For these crops, the length of growing
season was assumed not to exceed the
maximum growing-season days shown
in table 8. Thus, the season for sor-
ghums does not exceed 130 days; the
season for corn does not exceed 140
days; the season for beans does not
exceed 100 days; and other crops were
handled in a similar fashion.

For uniformity, all pre-plant irriga-
tions were assumed to be applied 15
days before the planting date. Table

Table 2 lists a range of coefficients
for irrigated pasture. The value of the
coefficient selected for pastures in this
study was based on knowledge of con-
ditions and types of pastures grown
in the areas. In general, the more pro-
ductive pastures were given the higher
coefficients.

Blaney and Hanson (1) state that
they determined the seasonal coeffi-
cients (K) (shown in table 2) for irriga-
ted crops grown in New Mexico under
normal conditions on the bases of ob-
served temperatures, percentage of
duv]ighl hours, and measurements of

ive use. The coefficients were

2 lists a K of 040 for pre-plant irriga-
tion of cotton, and review of other
data indicates this value to be suitable
for all crops requiring pre-plant irri-
gation; thus, a K of 0.40 was selected
in computing the pre-plant irrigation
water requirements.

computed by the formula K = U/F
and adjusted, where necessary, after
data were analysed. The coefficients
are based on the assumptions that the
crops receive a full water supply
throughout the growing season, and



that the fertility, crop vigor, crop 9). The mean monthly air tempers-

stand, and management are average. tures at each station were plotted on
Blaney and Hanson note that research a graph with temperature on the ver-
on consumptive use continues and the tical axis and months and days of the
results of such research may refine the year on the horizonal axis. Lines were
coefficients. drawn to connect the plotted points.

The date of occurrence of a given
mean air temperature may be found

Mean Air Temperature l{y projcﬂipg vertically the intersec-
tion of a given temperature and con-
A person needs to know the aver- necting line to the horizontal axis.
age date of occurrence for various The horizontal axis shows the month
mean air temperatures in a given area and day of occurrence of that temper-
to use the information found in table ature. The average dates determined
3. These dates were obtained from rec- for selected U. S. Weather Bureau sta-
ords of U.S. Weather Bureau stations tions and used in this study are shown
as selected for each irrigated area (8, in appendix table 10.

Computed Consumptive Irrigation Requirements

Irrigation in New Mexico is prac- tion requirements where appropriate.
ticed in scattered areas throughout In appendix tables 1 to 9, values for
the state and its basins. The general CIR are shown in tabular form, un-
location of most of these areas is der the headings, ‘‘Frost-free,”
shown in figure 2. Appendix tables 1 “Other,” and “Total.” When only
to 9 include computed CIR for major one entry is shown (under “Total”),
crops grown in most of the state’s ir- it is the amount required for the crop
rigated areas. Appendix table num- within the frost-free period (32° F
bers correspond to appropriate basin spring to 32° F fall). When water re-
numbers in figure 1. quirements for growth outside the

Consumptive irrigation require- frost-free period or for pre-plant irri-
ments are based on the formula CIR gation exist, these requirements are
— U—R and only values for CIR are shown as “Other.” In these instances,
shown in the appendix tables. No at- CIR for the frost-free period is shown
tempt was made to compute irrigation under “Frost-free,” and the sum of the
requirements, which reflect irrigation two amounts is then shown as “Total”
efficiencies. CIR for the crop. An exception is the

computations for small grains which
have a requirement for growth out-

Explanation Of Appendix Tables side the frost-free period; these re-

quirements are not stated separately,

CIR was computed for water re- but both are included in the total
quired within the frost-free period, for CIR.

growth requirements outside the frost- In the “Other” column of appendix

free period, and for pre-plant irriga- tables 1 to 9, CIR for pre-plant irriga-



tion is identified with a double aster-
isk (**). Other values in this column
indicate CIR for crops using water
outside the frost{ree period.

In areas where hydrographic sur-
veys have been made by the New
Mexico State Engineer Office, the
cropping patterns and values of CIR
computed for the areas and published
in hydrographic survey reports are
used in appendix tables 1 to 9. Com-
puted values of CIR in these instances
are based on results of detailed field
studies and have been modified to fit
local practices.

Selected cropping patterns for other
areas in appendix tables 1 to 9 were
based on county agricultural statis-
tics, U. S. Bureau of Reclamation re-
ports, New Mexico State Engineer
Office reports and data in the files of
that office, and survey data in the files
of the Department of Agricultural
Economics and Agricultural Business,
New Mexico State University. The se-
lected cropping patterns were used to
compute CIR in acre-feet per acre.
The values shown in appendix tables
1 to 9 are suitable for broad planning
purposes but may require revision for
use in detailed planning studies.

Computed CIR for a Specific Area

The method used to obtain values
in appendix tables 1 to 9 and an ex-

Extract from Appendix Table 11

ample of how the appendix tables
may be used are illustrated with some
of the crops grown in the irrigated
area of Animas Valley. These crops
are alfalfa, corn, cotton, grain sor-
ghums, and a mixed variety of vege-
tables in a typical family garden.

Data from appendix table 11, for
the Animas Valley, is extracted below.

The dates given in appendix table
11 for some crops are general plant-
ing and harvesting dates and not nec-
essarily indicative of the growing sea-
son for that crop. The first date shown
for annual crops was considered in
this bulletin to be the planting date
of the crop. If the growing season in-
dicated for these crops exceeded the
maximum number of days required
for maturity as set forth in table 3,
the ending date was modified. Thus,
the maximum number of days re-
quired for maturity of sorghums is
130 days (see table 3), and in the Ani-
mas area, planting on May 15 indi-
cates a maturity date of September 22
instead of October 1 as shown in ap-
pendix table 11. The above points out
cautions in the use of appendix table
11 for computing CIR.

Footnote three of appendix table
11 states that consumptive use for al-
falfa, grass hay, apples, and pecans
was computed for only the frost-free
period, by Blaney and Hanson (1). An
entry of an “X" on the line for an

Estimated Normal Growing Seasons of Major Irrigated Crops in
arming Areas of New Mexico

Frostfree
Area Period Alfalfa (3)
Animos 4/24-10/28 X

* Pre-plant irrigation required.

Corn Sorghums

5/159/15*

Cotton

5/15-10/1* 4/22-10/28%




area in the column under any of the
above crops indicates that the crop is
grown in the area.

Temperature data necessary for the
computations of CIR in this bulletin
from appendix table 10 for the Ani-
mas U. S. Weather Bureau station is
extracted below:

Average occurrence of last date
in spring and first date in fall

32° 32° 28° 28°
Spring Fall Spring Fall
Apr. 24 Oct, 28 Apr. 8 Nov. 4

Avbroga date of oceurrence of
mean air temperatures

50° 50° 45° 45° 60°
Spring  Fall Spring Fall Spring
Mar. 9 Nov. 12 Feb. 12 Dec. 5 Apr. 18

Alfalfa: Alfalfa begins to grow

when the mean air temperature reach-
es 50° F in the spring and ceases to
grow at the occurrence of 28° F in
the fall (table 8). The average date of
occurrence of 50° F in the spring and
28° F in the fall at Animas is March
9 and November 4, respectively (ap-
pendix table 10). The dates of the
frost-free period determined from ap-
pendix table 10 were April 24-October
28. Thus, the growth period for alfalfa
outside the frost-free season would be
March 9 to April 28 in the spring and
from October 29 to November 4 in
the fall. The K value for before and
after the frost-free period is 0.50; the
K value during the frost-free period
is 0.85 (table 2). CIR was computed
with a K value of 0.85 for the period
April 24 to October 28 and 0.50 for
the growth periods March 9 to April
23 and October 29 to November 4.
Corn: Appendix table 11 indicates
corn is planted about May 15 in the
Animas Valley. This date occurs after
the beginning of the frost-free period
(April 24) and well after the air tem-
perature has reached 55° (60° spring

date is April 18). The fall date noted
in appendix table 11 is September 15,
which is 123 days after the planting
date of May 15 and within the 140-
day maximum shown in table $; thus,
the growing period for corn was es-
tablished. Appendix table 11 indicates
pre-plant irrigation is required for
corn, and the assumption was that the
irrigation would be applied 15 days
before the planting date. The appro-
priate K values are 0.40 for pre-plant
irrigation and 0.75 for the normal
growing season (table 2). CIR was
computed with a K value of 0.75 for
the period May 15 to Sept. 15 and
0.40 for the 15 days prior to May 15.

Gotton: Appendix table 11 indicates
cotton is planted April 22, harvested
at the end of the frost-free period
(October 28) and that pre-plant irri-
gation is required. Appendix table 10
indicates the frost-free period starts
April 24, so there is a two-day grow-
ing period before the frost-free period
begins. However, this growth takes
place after 60° mean air temperature
is reached (April 18). From April 22
to October 28, there are 189 days, or
less than the 240 days maximum shown
in table 3 for cotton. Therefore, the
growing period was considered to be
from April 22 to October 28, and pre-
plant irrigation would be applied 15
days before April 22. CIR was com-
puted with the growing periods de-
fined above, a K value of 0.40 for
growth outside the frost-free period
and for pre-plant irrigation, and a
value of 0.62 for the frost-free period
(table 2).

Sorghums: Appendix table 11 indi-
cates sorghums are planted about May
15 in Animas Valley and that pre-
plant irrigation is required. With 130
days maximum to reach full maturity
and be ready for harvest (see table 3),
the harvest date is September 22.



These dates establish the growing-
season period. Pre-plant irrigation
would be applied 15 days before May
15. The K values are 0.40 and 0.70,
respectively, for pre-plant irrigation
and for growth during the frost-free
period (table 2). CIR was computed
for sorghums in Animas Valley with
the coefficients (K) and growing per-
iods as noted above.

Mixed Variety of Vegetables: Table
2 does not give a K value for a mixed
variety of vegetables that might be
planted in a typical family garden.
Growing season for a mixed variety
of vegetables is obviously variable and
would be dependent upon the crops
that were planted. Thus, some judg-
ment is required in choosing growing
season days and a value for K. The
main concern is to furnish sufficient
irrigation water to mature most of the
crops that might be planted. In com-
puting CIR for a mixed variety of

Use of the Appendix Tables

CIR values in the appendix tables
may be used in a number of ways. The
data for crops grown in Animas Val-
ley can be used as examples. Data
from appendix table 9 for Animas
Valley is extracted on page 14.

Some of the ways in which CIR
values in the above tabulation may
be used are:

(1) For area planning. For example,
assume that a planner knows that the
acreage planted in Animas Valley is
about 12,800 acres in a given year.
Assuming that climatic conditions for
the year are about average, he can
approximate the depletion of water
by crops in Animas Valley by multi-

vegetables that might be planted in
Animas Valley, the data of table 2
were examined. It was observed that
several crops required a K value of
0.70 and the normal growing period
was about four months. These quan-
tities would apparently satisfy the re-
quirements for most vegetables that
might be planted and CIR was com-
puted on this basis. A planting date
of May 15 was chosen, and the growing
season was assumed to end about Sep-
tember 15, four months after the
planting date. It was further assumed
that these crops would be planted
without a significant application of
pre-plant irrigation water.

The foregoing explains how the
CIR values of appendix table 9 for
Animas Valley were obtained, and the
described procedure was used to deter-
mine other CIR values of the appen-
dix tables. The procedure can be used
to obtain the CIR value of any crop
omitted from the tables.

plying 12,800 acres times 1.576, the
CIR in acre-feet per acre for the se-
lected cropping pattern (appendix
table 9). The indicated depletion by
crops is about 20,200 acre-feet for that
year.

(2) For on-farm computation of the
amount of water needed for a given
crop. For example, assume that a
farmer will plant an acre of corn. He
can look at the “total” CIR for corn
and determine that his consumptive
irrigation requirement (CIR) for this
crop is 17.63 inches or 1.48 feet per
acre. By applying the irrigation cffi
ciency appropriate for his farm, he
can then compute the approximate



Extract from Appendix Table 9

Irrigated areas and

Period of use and CIR (inches)

selected weather station Crop Frostfree  Other Total 3}
(A) Animas volley, Playas Alfalfa 27.77 3.49 31.26 65
basin Other hoy 2374 349 27.23 12
Winter sm. grains 17.01 4.1
Weather station: Animas Spring sm. grains 14.98 45
Sorghums 1575 1.15 16.90 29.0
Corn 16.48 115 17.63 17
Beans 9.87 1.15 11.02 39

Misc. vegetables.
and family gardens 1505 11
Cotton 18.62 094 19.56 48.0
1000
CIR in acre-feet per acre 1.576

* Selected crop distribution in percent.

quantity of water he must pump from
his well to mature the acre of corn.

(3) For on-farm computation of to-
tal amount of water needed. For ex-
ample, assume another farmer desires
to plant I acre of corn, 10 acres of
cotton, 10 acres of sorghums, 1 acre
of miscellaneous vegetables. He has b
acres of alfalfa in crop rotation. The
farmer can tabulate the acreage of
crops, determine the percentage each
is of his cropping pattern, and approx-
imate his total consumptive irrigation
requirement for this particular year
in the following manner:

The total of the weighted consump-
tive irrigation requirement for the
above cropping pattern for this par-

ticular farm is obtained by multiply-
ing CIR of each crop by its percentage
of the cropping pattern grown, and
adding these quantities together. This
amount divided by 12 is the CIR in
acre-feet per acre or is equal to 1.71
feet (20.51 = 12). By multiplying the
total number of acres by the above
CIR, the total consumptive irrigation
requirement can be approximated. In
this instance, total requirement is
1.71 feet x 27 acres or about 46 acre-
feet. If the farmer knows that his irri-
gation efficiency is about 65 percent,
he can determine that he must fur-
nish about 71 acre-feet at his well
(46 =~ 0.65) during the irrigation sea-
son.

Sample computation of irrigation water needs

No. of Total Percent crop  Weighted CIR

Crop acres CIR (inches) _ distribution of crops (inches)

Alfalfa & 31.26 18.6 581
Sorghums 10 16.90 37.0 625
Misc. vegetables 1 1505 37 0.56
Corn 1 17.63 37 0.65
Cofton 10 19.56 37.0 7.24
Totals 27 1000 20.51
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Preface to Appendix Tables

Appendix tables 1 to 9 contain CIR for specific crops grown in selected
irrigated areas of New Mexico. The c ptive irrigation r
were calculated with data from United States Weather Bureau stations
selected for each irrigated area. Periods of record used were: Tempera-
ture, 1931-1960; precipitation, 1931-1960; frost-free, 1940-1962; on that
portion of the periods for which United States Weather Bureau records
are available (1). The CIR values shown are representative of those which
can be expected over a period of years, rather than being specific for a

single year. The values are suitable for planning purposes and will give
approximate requirements for a particular year (see page 14).

List of Appendix Tables

Number Page
1. Selected irrigated areas in the Arkansas River Basin—Consumptive
irrigation requirements of major crops, selected crop distribution and
average annual CIR 17
2. Selected irrigated areas in the Southern High Plains—Consumptive
irrigation requirements of major crops, selected crop distribution and
average annual CIR 20
3. Selected irrigated areas in the Pecos River Basin—Consumptive irrigation
requirements of major crops, selected crop distribution and average
annual CIR 22
4. Selected irrigated areas in the Central Closed basins—Consumptive irri-
gation requirements of major crops, selected crop distribution and
average annual CIR 26
5. Selected irrigated areas in the Rio Grande basin—Consumptive irrigation
requirements of major crops, selected crop distribution and average
annual CIR 28
6. Selected irrigated areas in the Western Closed basins—Consumptive irri-
gation requirements of major crops, selected crop distribution and aver-
age annual CIR 40
7. Selected irrigated areas in the San Juan River basin—Consumptive irri-
gation requirements of major crops, selected crop distribution and aver-
age annual CIR 41
8. Selected irrigated areas in the Lower Colorado River Basin—Consum,
tive irrigation requirements of major crops, selected crop distribution
and average annual CIR 42
9. Selected irrigated areas in the Southwestern Closed basins—Consump-
tive irrigation requirements of major crops, selected crop distribution
and average annual CIR Gy
10.  Temperature data for selected U.S. Weather Bureau stations in New
Mexico 49
11, Estimated normal growing scasons of major irrigated crops in farming
areas of New Mexico 52
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Table 11. Estimated normal growing seasons of major irrigated crops in farming areas of ~ New Mexico

2 3 a 5 s 7 0
counTy. area © Rer GRASS. WNTER | SPRING - = . L s
acraLra | Ray APPLES | PECANS CORN SMALL | SMALL | SORGHUMS DRY 1R15H ony
PERIOD () ® ® ® ® Cear s corton | gPRNs | potiroes | cHiLe ToMATOES (o) anring. \comer”
BERNALILLO | Albuguerque i) X X ETE) N e T @ |®fall " o) fait
e DR T R (P
G o2-970 = arz0- a1 ] 3
CATRON Rt X X —
Glenwood X X Wi~ s — = 2= ]
CHAVES Roswell x S~ els | /i - i0/2a% 4 =
COLFAX Moxwell - Springer x x - |- [ en-vies ¥ =
CURAY Clovis * X 8/0- /s /i -esze w20-10m wvas-wi
S BAR FUSAmAEE ans - 1orm> x x x |sn-wo || [e=m *[sni- w7 |sm-worto |s/s-oians i .
= B
» e
DONA ANA State University -Hotch  |io/0y gy x x x s/as -/ s/aa-ions | afi-i027"| - o
is-ores il (T
E0DY Artesio ws-un x| | - |- e 10/31 % a0~ e 4|
Carlsbod M=y X X 9/13-8/18 | 3/1~6/28 |6/1-10/3 % a0~ nsz ¥
et il - 0/16. X x -0/ | o a0 | w71
GRANT Mimbres sy = iotio: X X B s7i=ori?] /10 - 10/10" /15 - 9/1s 7]
Red Rock. ST -wim X x
Dilio w1 - ore x x s/20-0/28 10717
GUADALUPE e
Sostolfoen Wm0 X x - wes 115~ 10/ ] Se
RARDING Roy = - = x 3/5-1/0 | 373001 %]
HIDALGO RO x w1~ 0720 [ 2715 - /e8| 85— 10/1 | asex - 1137 575~ ans
LEA Hobbs - Tatum A x w2 -7e0"| 300 -7 *| wez-i0/7*| 8/ - w1 *| es2z - /187 ars-ws *laim -0/ % w2n-an®|
Ruidoeo e - v X x x Vi-vs |ans-we g
LINCOLN i e = =
PiGocke m - oze X x x P O /ez- 10/ | w/in-9/s”|
LUNA Deming s -wr2s x x w1 - o0 ¥ 9/8-8/18 | 3710~ 71| 84\ ~10/18%] afi5 - 10/ 28'| 618 ~9/18 7| Wi 10718 | 4/15 - a/25% | 4/ -0/ 29 | 1w 213~
Mc KINLEY Zuni wie -0/ x 828 -0/ 7| wie-110 | 3t0-77m a1 - wio
Gascon e - w3 x x o - 8
MORA Ll /15— 0720
oinoia 53— 10/t x x s/28-w/10%|
OTERO Tuloroso-Alamogordo |4 &2 x x 8018 - 1071 *| o/ ~10/20"| 4728 -n *|
QUAY e /- 1orzs x x 10 -10/0 wi-um /20-10/8 | 8/8 - 10/28 | a/z0- /s o-ws | s -ws
Choma-Tierra Amarilla s x x w0 - 9r o1 - o0
RIO ARRIBA | Espafiola i - s x x = /ey
Taichos iz - wm x x ) vi-wo
ROOSEVELT | Portales /i~ 10r20 x x wiw-szs | [wi-wim o110 | w1 - 1orm i3, wi-wm [ws-ens

@ Tomatoes are g see

period dotes are presented in the same order in Dofla Ana wiad Luno counties. Other counties fransplant

(@ Where two stations ore shown an one line., the station hame and frost-fre
(@ Frost-teee dotes of 5/3 1o D/12 for the Albuauerque Greo were compuled os on averoge of fhe frost - free period of fhe @ Cumarological dato for Duncon, Arizona, used for Virden Valiey
stations oy Los Lunos, focored 20 miles %outh of Albuquerque, né Bernalilio, located 20 miles north of Albuguerave
The frost~free cafes for Albuqueraue airparf, 4/8 1o [1/2, re nat representative of the Albuaueraue Irtigoted orea.

= Incicores areas where crops ore planted on moisture from preplonting irrigation. All ofher crops are "irrigated up " or are pianted on

available soll moisture.

@ Consumptive use 'was computes for the frost - Ieee pariod only for 1his report. K-values 1o estimole the use outaide the

e period are included in Table 6 of Ihe report

X Indicates areos where crops in heading are grown.

trost-

Source: Blaney and Honson (1).
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Table 11. Estimated normal growing seasons of major itrigated crops in farming areas of

New Mexico (continued)

— [ T 3 7 0 © i
o — iz B 3 0
COUNTY aREA @ FREE atralra | GRASS WINTER | SPRING.
an pRY (151 oMo
e O ® guate | swail | sonaums | corron | gRs Potaoes | cHILE TOWATOES (1) oring A
Bemalillo 33 e X -1 |40 -nw | sie-ro0 . @ [htail (o) fait
T =71 E =10/t =
. Bmo o x - - /0-10r20 | sio-aim | s/0-10/1
5 {itys s o) O L) s -srwo
Jemez Springs a2 - 10/ x x BUSSHES
AE - wo-wn
Bloomfield s/ x x ol TE] o
. Soomtals W x . ey {EED D o/ -1 | 8o-si |wio-on | wio-e/m | e
AN DA Shiprock T S % X v #/8-3/8 | 8/10-9/1 | 8/i0-10/1 | siio-wns | /10 -0/
i Npo - - T T T e w010/
e a : - -9/ | sia-ei | se-wis | wo-iorn
N Wit s -70 5= 2730
Betss sae-io/s x x
et L 2 < - wao-w/ms
fanley X B LB e R
SANTA FE SarlaICreD x X was-ron 8/6 - 9/18. /10~ 9/18
R uf x x s/ - 9/2s Y
SIERRA Truth or Consequences m-e/zs ans-10/1%| a/s-nse ®
= X v
SOCORRO. Socorro | Sie-eres |37t Tora | o720 1oz TR
Cerro s £ =
TAOS e i $/10-9/8 "
x x X weo-ww
Toos . s Ve
o~ x x /28 - w/20")
TORRANCE Estoncio - Mc Intosh V- /23 - 9/28" 0s *
; -0 x x
UNTON Des Moines 8714 - 10/ w-n -~ ns
w/zn- o x x
Cloyton r28- /18 Vi-w | en-ms [smo-en
Laguna w2 - ole X
VALENCIA 9! 373 s - o/t~ 918" | 801 - 015
Los Lunas - Belen Tons_iont x wis- 71 | 3az-vo | sar-iosr |- o wes-ans | ano-ons wro-wons
HID: Vi 4723-10/23 x
ALGO  ® | Virden Voiley W1 -8/20 | 3 ~e/2s | win-wo/ | asas-tosas [sns-ers
(D wnere 1o starions are shown on one lne . 1he station name nd frost-{ree period dates are presented in fhe some order
® Tomotoes are fieid seeded in Do Aina ond Luna counties. Other counties transolant
@ Frost-free dotes of 5/3 1o |0/12 for the Albuquerque crec were computed os on average of the trost - free period af the

stations by Los Lunos, located 20 mi

@ Consumstive uae wos camputes tor he frast - free periad ooy for Iis report. K-vallgs 1o estimate the use outa
frost~tree period are includ

in Top

< south of Albvauerave,

1€ 6 of the report

and Bernaliiia,
Tne trost-tree dotes for Albuauerque airport, 3/8 to 11/2, ore not representafive of the Albuguerave

located 20 mifes north of Albugueraue
igaten area

e the

® Cimotolagical dafa for Duncan, Arizona, wsed for Virden Valley

ovailable soil maisture

Indicates areas where crops in heading ore grown
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Indicates oreos where crops are planted on moisture from preplanting irrigation. All ofher crops are "irrigated up” or are plonted on
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