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RETURNS FROM DIFFERENT SYSTEMS OF
FARMING ON THE SALT RIVER VALLEY

IRRIGATION PROJECT, ARIZONA

By Byron Hunter, Associate Agricultural Economist, U. S. Department
of Agriculture, and Harry A. Stewart, County Agricultural

Agent, Maricopa County, Arizona.

INTRODUCTION

Salt River Valley Project farmers are constantly confronted with the
problem of deciding what lines of production will give the most satis-
factory returns for the use of their land, equipment, and labor. This
problem is especially perplexing because of the wide range of crops and
livestock enterprises that are adapted to the Project and from which
farmers must choose in deciding upon either short- or long-time pro-
duction programs, and also because of the constant changing of the
prices which farmers receive for their products. This situation makes
it both possible and very tempting for farmers to shift from one enter-
prise to another or radically to change the acreage devoted to the crops
they grow in their efforts to produce the things that pay best.

That the changes made in production during recent years have fre-
quently been radical and often not well timed is very evident when the
changes made from year to year in the irrigated acreage of the Salt
River Valley Project devoted to the respective crops from 1914 to
1928 are studied in connection with the variations in the prices farmers
received for their products during this same period.

THE FARM BUDGET

The "set-ups" of different systems of farming an 80-acre unit of
land which follow are presented with a view of indicating a satisfactory
way of approaching the problem of planning ahead for each year's busi-
ness. Consciously or unconsciously all farmers plan ahead to some
extent. Too frequently the plans are unrecorded mental pictures from
which it is easy to deviate.

A statement of expected production, receipts, expenses, and returns
for a year ahead is called a "budget" for the coming year's business. A
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budget serves as a guide in the operation of the farm throughout the
year and in preparing a new budget at the beginning of the next year.
If budgets are carefully prepared year after year and kept on file, to-
gether with records of yields obtained, prices received and paid, expense
items, mistakes made, etc., the farmer constantly grows into a much
safer position to decide what changes, if any, should be made in his
production program and to compare the probable returns from his
present farming system with probable returns from modifications which
may seem desirable.

SOURCE OF INFORMATION
In order to assemble information needed to analyze the agriculture of

the Salt River Valley Project, the University of Arizona, in coopera-
tion with the Bureau of Agricultural Economics and the Extension
Service of the U. S. Department of Agriculture undertook an economic
study of the agriculture of the Project in the spring of 1928. During
this study 175 farms were visited. Records were obtained by the sur-
vey method covering the year's business of each farm. Enterprise
records were obtained also showing the materials and direct field work
that farmers put into each of the major crops grown on the Project as
well as some of the more important minor crops. The investigation,
also, included a study of the dairy enterprises on these farms and a
careful analysis of the annual crop and livestock census reports of the
Salt River Valley Project Water Users' Association from 1914 to 1928,
The information thus obtained, in general, forms the basis for setting
up the different systems of farming an 80-acre unit of land which are
presented in the following pages.

OBJECTIVE
The limited information obtained from this brief investigation permits

only of a partial analysis of the highly complex agriculture of the Pro-
ject, and for this reason the objectives of this bulletin are confined to (1)
indicating a satisfactory way of planning ahead for one or more years
by the budget system, and (2) comparing the approximate returns
which may be expected from different systems of farming an 80-acre
unit of land (a) when based on average prices received for the products
sold and average project crop yields; (b) when based on average prices
received for the products sold, average yields for some crops and im-
proved yields for other crops; and (c) when the alfalfa in the cropping
system is used to produce market hay, taking average yields and average
prices, and when used to furnish hay and pasture for a dairy herd, using
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Maricopa County Herd Improvement Association average production
per cow and 53 cents per pound for butterfat.

The systems of farming used in these comparisons are confined to an
80-acre unit of land. Eighty-acre farms were encountered more fre-
quently during the investigation than any other size and the results ob-
tained should apply equally well to farms of other sizes. Of the 80-acre
unit of land, 75 acres are used for crop production and 5 acres are occu-
pied by the farmstead, roads, irrigation ditches, etc. It is assumed that
this 80-acre unit is average land of the Project, that is, capable of pro-
ducing average Project crop yields with average cultural methods and
practices.

APPLICATION

Average figures very frequently are not applicable to any individual
farm because each farm has its own peculiar problems. Soil types and
soil conditions vary widely on the Project as do also crop yields and the
amounts of labor, water, etc., which individual farmers use in the pro-
duction of an acre of each crop. Farmers also differ in their likes and
dislikes as to what they produce and in the skill with which they manage
the different crop and livestock enterprises. Then the effect that a
cropping system may have on the productivity of the soil is usually of
very great importance when planning ahead for a number of years.
Furthermore the influence of the cropping system on soil fertility is of
much more importance on some farms than on others.

In planning and budgeting a production program for an individual
farm, crops and a cropping system should be selected that are adapted to
the soil conditions of the farm in question and for which there is a
market outlet; crop yields which experience has shown may be expected
on said farm, should be used in figuring production; expense items
should be estimates with due regard to the type and condition of the
soil to be worked and the labor and equipment available for use; and
finally, though perhaps most important of all, prices which are likely to
prevail when the products are to be marketed, should be used in esti-
mating expected receipts. Too frequently the prices which prevail at
planting time or which were received for the previous year's crops are
used in deciding how much of this and that crop to plant.

STANDARD PRICE AND PRODUCTION UNITS

Several of the farming systems are based on average yields for the
Project while others are based on yields considerably above the average
or so-called "improved" yields. Average and improved yields are shown
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in Table I. The acre-yield of the various crops grown on the Project
vary widely on individual farms. Variation in the yield of the various
crops as shown by the 175 farm survey records, indicates the possibility
of obtaining yields considerably higher than the assumed "improved"
yields. Table I shows also the prices used in computing receipts from
the sale of crops. These prices were obtained from various sources as
set forth in footnotes at the bottom of the table.

Table II shows the average hours of man labor per acre applied di-
rectly to each crop in addition io the work done by contract. This
study and other similar studies made elsewhere show that the total hours
of man labor applied directly to the crops and livestock on a given farm
is about 75 percent of the actual man labor required to operate said
farm. In other words, about 25 percent of the man labor may be classi-
fied as miscellaneous. This study further shows that the farm operator
on the average does the equivalent of this 25 percent of miscellaneous
work and about $200 worth of direct labor. Each farming system,
therefore, is charged with the total hours of crop man labor at the
average current rate (27 cents per hour) less $200. The standards used
in computing the cost of such items as seed, water, crates, ginning, etc.,
are listed in Table III. For a further explanation of these items see the
footnotes at the bottom of the table.

The general farm and dairy expenses are presented in Table IV. Such
general expenses as the automobile for farm use, taxes, upkeep of fences,
machinery, and work animals should vary but little for the respective
farm set-ups for operating the 80-acre unit. Hence, these items are
charged at average flat rates in each farming system. The dairy expense
items, it will be observed, are listed in Table IV on a 10-cow basis. These
items include the corresponding expenses for the bull and young stock.

Each system of farming is measured in a final figure, the return to
capital and the services of the farmer or farm operator. That is to say,
neither interest for the use of capital nor wages for the farm operator
are charged against the farm as cost or expense items. In each farming
system, it is assumed that one man (the farm operator) gives his full
time to the operation of the farm either as manager or in performing
manual labor and that his services will remain equally efficient in each
of the farming systems compared.
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SUMMARY

The accompanying Summary Table presents in condensed form a com-
parison of 13 different systems of farming an 80-acre unit of land on the
Salt River Valley Irrigation Project. The estimated return for the farm
capital and for the services of the farm operator for the respective sys-
tems is listed in the right hand column of the table.

Four of these systems (A, B, C, and D) are based on average prices
for the products sold and average Project crop yields. Whereas the other
nine systems are based on average prices for the products sold, average
yields for some crops and improved yields for other crops. The prices
used are substantially the averages for the period 1922 to 1927 in-
clusive. These facts must be kept in mind when comparing the merits
of the respective systems.

Systems A and B are identical with the exception that Acala cotton in
B replaces Pima cotton in A, acre for acre. The estimated return from
system A is $2867 as compared with $2130 from B. In other words the
net return from 47 acres of Pima cotton yielding 320 pounds of lint per
acre and selling at 36 cents per pound should exceed that from 47 acres
of Acala cotton yielding 420 pounds of lint per acre and selling at 20
cents per pound, about $740, or between $15 and $16 per acre. Based
on these yields Acala cotton should sell for about 24 cents per pound in
order to equal Pima cotton selling at 36 cents per pound.

The estimated returns to systems A and B are about $1,000 less, re-
spectively, than the estimated returns to Systems AA and BB. The
returns to A and B are computed on the basis of average project yields
for cotton while that to A A and BB are computed on improved yields
for cotton. Improved yields are based on the influence of sour clover
and alfalfa in the crop rotation.

The return to system C (cotton grown continuously year after year on
the same land) is about $600 above that estimated for any other system
based on average Project yields. Cotton yields, in this system, are main-
tained by sowing sour clover in the cotton in August to provide a green
manure crop. This system is practiced with apparent success on several
of the 175 farms visited in this study. The growing of sour clover as a
green manure should be greatly extended if cotton yields can be main-
tained in this way.

There is but little difference in the estimated returns from growing
Pima cotton in an 8-year rotation with alfalfa and the growing of fall
lettuce and cantaloupes in a 6-year rotation with alfalfa, both systems
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being based on average yields (See Systems A and E) and average
prices.

When based on average prices and improved yields for Pirna cotton,
fall lettuce, and cantaloupes, growing Pima cotton in rotation with alfalfa
appears to be a trifle more profitable than growing fall lettuce and canta-
loupes in rotation with alfalfa. (Compare Systems A A and E.)

Systems E and F are identical except that wheat in the latter replaces
cantaloupes in the former. Based on average prices and improved
yields, cantaloupes fin this 6-year rotation) should return about $700
more than wheat.

Of the thirteen systems of farming under comparison, G, with im-
proved yields for lettuce and cotton, has the highest estimated return
while H, with improved yields for wheat, has the lowest.

Systems I and*J are essentially alfalfa hay-cropping systems, wheat
being used in the former and fall lettuce in the latter to renew the stand
of alfalfa. Based on improved yields (200 crates for lettuce and 2,400
pounds per acre for wheat) System J is about $500 more profitable
than System I.

System J and K are practically identical except in the former alfalfa
is used to produce market hay while in the latter it is used to support a
dairy herd. With hay yielding 5 tons per acre and selling for $12.50 per
ton, and with an average production of 280 pounds of butterfat per
cow, butterfat selling at 53 cents per pound and 1.3 acres of alfalfa re-
quired to furnish hay and pasture per animal unit, the production of
hay seems to be a trifle the more profitable. It is very generally recog-
nized, however, that alfalfa has a much greater influence on the yield o£
subsequent crops when used to support a herd of dairy cows than when
used to produce market hav. This credit to the dairy should receive due
-consideration.

The foregoing comparisons indicate quite clearly which of the farm-
ing systems is likely to give best results when based on the standard
production and price units (Tables I-IV) used in setting up the different
farm plans. These units, however, are continually changing. The
prices received for products sold change more or less from month to
month and year to year while yields per acre and input of labor, materials,
etc., vary from farm to farm, owing to variation in soil conditions,
equipment and the managerial ability of the individual farm operators.

Therefore, in budgeting the receipts atid expenses of an individual farm
for a year or more ahead, crop yields should be used which experience
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has shown can be expected on said farm The expense items, likewise
should be estimated with due regard to soil conditions and the equipment
and labor available for use. Finally, the prices which appear most likely
to prevail when the respective crops are to be marketed should be used
m estimating receipts. In the beginning of making farm budgets, the
standard units given in tables I-IV may be used but as soon as avail-
able, figures should be used which appl) more specifically to the indi-
vidual farm m question.
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