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Costs Are Soaring

IRRIGATING FROM THE UNDERGROUND

by
Gayle S. Willett and Scott Hathorn, Jr.*

With much of India and sub -Sahara Africa starv-
ing, with the government looking to agriculture to tip
the scales in our balance of payments picture, with
the consumer hoping that bumper crops may help
ease inflation, removing from production some of the
best cropland in the country may seem cruel, but that
step seems virtually certain.

When the Arab sheiks announced they were
doubling the price of oil, when U.S. producers warned
that natural gas was in critically short supply, Ameri-
can consumers looked to their gas tanks and worried

*Respectively, assistant professor, Department of Agricultural Economics and
extension economist, University of Arizona.

about their utility bills. They might better have watched
the shelf prices at their super markets.

For skyrocketing costs of natural gas and elec-
tricity are a direct threat to an important segment of
America's agriculture - that portion which depends
on water pumped from wells. And that means Arizona.

Now there are states - Texas, California, and
Nebraska, for example - that have more land under
irrigation than Arizona, but no state is as dependent
on irrigation for crop production as Arizona, and no
state depends so heavily on water pumped from un-
derground.

While California relies on irrigation for 83 per-
cent of its harvested cropland, Arizona relies on irri-
gation 100 percent. And while in California under-
ground irrigation waters 32 percent of all harvested
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Crop Unit
Total U.S.

Production

Irrigated Wholly or Partly
by Surface or Ground Water

in 15 Leading Irrigation States

Production % of U.S.

Irrigated Wholly or Partly
by Farm Ground Water

in 15 Leading
Irrigation States

Production % of U.S.

Corn Bu(1,000) 5,619,229 490,924 8.7 346,238 6.2

Wheat Bu(1,000) 1,624,708 139,157 8.6 71,182 4.4

Barley Bu(1,000) 437,186 105,863 24.2 30,725 7.0

Cotton Bales (1,000) 12,379 4,878 39.4 3,015 24.4

Sorghum BU(1,000) 873,868 347,895 39.8 262,224 30.0

Sugar beets Ton(1,000) 26,682 21,490 80.6 7,291 27.3

Alfalfa hay Ton(1,000) 77,851 22,519 28.9 7,342 9.4

Vegetables ($1,000) 2,109,501 1,493,333 70.8 638,334 30.3

TABLE 1. Average 1970 -73 annual production of selected crops that are irrigated by surface and
farm ground water in the 15 leading irrigation states.

cropland, in Arizona the figure is 52 percent. Arizona
ranks first among the 15 states that are most reliant
on irrigation for farming.

This means that the implications of steadily rising
pumping costs are particularly grave for Arizona,
especially for the south central and southeast coun-
ties of Pinal, Pima, and Cochise.

Where Maricopa County, coursed by the Verde
and Salt Rivers, pumps only 55 percent of its water
from the underground, Pima takes 83 percent and
Cochise 100 percent.

To compound the irony of the probable reduc-
tion in the amount of irrigated cropland, such farm-
land happens to enjoy higher crop yields than the
rain -dependent fields of the Midwest, South, and East.

Indeed, in the 15 heavily- irrigated states, 30
percent of the vegetables and 27 percent of the
sugar beets were produced by lands irrigated from
the underground (see Table 1).

Getting ground water out of the ground, often
from depths of several hundred feet, is a major cost
to the grower, with a Texas study showing that pumping
is the largest consumer of farm energy statewide.

For the central Arizona cotton farmer, pumping
accounts for two thirds of the total energy costs of
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production, which include fertilizer, diesel fuel, and
gasoline. All told, water pumps for irrigation used
13.2 percent of the energy used by agriculture in the
state.

Depending on the crop grown, as of 1975 the
cost of purchasing energy for pumping accounts for
between 18 and 32 percent of the total costs of pro-
ducing major central Arizona field crops.

For the time being, the farmer can choose among
various techniques to cut his irrigation costs.

He can:
- Study what the comparative costs are of elec-

tricity, natural gas, liquified petroleum gas, and diesel
fuel to find the cheapest energy to drive his pumps.

- Improve maintenance and efficiency of en-
gines driving pumps.

- Improve timing of water application.
- Adopt such measures as tailwater recovery,

sprinkler irrigation, drip irrigation and land leveling.

Right: Pecan -bound water rushes from the underground
near Continental. As energy costs soar, more efficient irri-
gation methods will be forced into use.





But the long -run picture isn't so bright, unless
new methods of producing energy can be found. Ari-
zona farmers, and all growers dependent on irriga-
tion, are trapped between soaring energy costs and
the facts of competition in a free market.

While the costs of irrigation to date have been
somewhat offset by the higher yields of irrigated ag-
riculture, energy costs could rise to the point that
western farmers will have to ask higher prices for
their crops or operate on a far slimmer profit margin
than their counterparts in the East, South, and Mid-
west.
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Already utility companies in Arizona are before
the corporation commission, seeking rate increases.
Assuming that energy costs could rise as much as
30 percent in the not too far distant future, pumping
costs could jump by 2.6 cents per pound for central
Arizona cotton and as much as $7.19 per ton of alfalfa.
(This assumes lifting water 400 feet and a yield of
1,041 pounds of cotton fiber per acre [see Table 2].)

In such a situation, the farmer would find him-
self looking at a bill for $27 per acre of cotton added
to the costs he already must bear.

As pumping and energy costs rise, there will



doubtless be a drastic change in what is grown and
how in areas dependent on ground water for irriga-
tion. Improved and efficient irrigation will be more
widely practiced and lower value crops will begin to
disappear in favor of those whose higher values can
cover higher pumping costs.

Wheat, barley, grain sorghum, and hay will give
way to vegetables, cotton, and citrus.

Even where growers use ground water only as
a supplement to rainfall, higher energy costs will see
a decline in pumped irrigation. This, in turn, will lead
to reduced and unstable yields. And where the land

is arid and the wells are deep, farm land will be
abandoned.

As it costs more to pump, thus reducing profit
margins, the value of the land is apt to fall, reducing
the farmer's worth and eroding the tax base that sup-
ports public services in rural communities.

The number of farm failures will increase and
the trend toward larger and fewer farms will continue,
since farms forced out of business will be purchased
for the most part by existing growers.

Less land means less food, and less food will
cost more.

Crop
Unit of

Production

Increase in
Energy Price'

(O /0)

Pump Energy Source
Liquid

Electricity Natural Gas Diesel Petroleum

Cotton Lb. Lint

Barley Cwt.

Wheat Cwt.

Sorghum Cwt.

Sugar beets Ton

Alfalfa hay Ton

Increase in Pumping Costs Per
Unit of Production2

10 $ .009 $ .005 $ .011 $ .019
30 .026 .014 .032 .056
50 .043 .023 .053 .093

10 .17 .10 .21 .37
30 .52 .29 .64 1.12
50 .87 .48 1.07 1.87

10 .15 .08 .18 .31
30 .44 .24 .54 .93
50 .73 .40 .89 1.55

10 .19 .10 .23 .40
30 .57 .31 .69 1.20
50 .94 .52 1.16 2.01

10 .49 .27 .60 1.05
30 1.47 .81 1.81 3.14
50 2.46 1.35 3.01 5.23

10 2.40 1.32 2.94 5.10
30 7.19 3.95 8.82 15.30
50 11.98 6.58 14.69 25.50

Table 2. The increase in per -unit of production pumping costs that result from higher
energy prices, selected crops and sources of pump energy, Central Arizona,
1975.

1Base energy prices are: electricity-2.4(P per KWH, natural gas-9.644(P per therm,
diesel-36.8(P per gallon, liquid petroleum-35.3(P per gallon.

2Pumping costs are based on a 400 -foot lift.
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