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Irrigation

THE PROFITABILITY OF DRIP IRRIGATION FOR COTTON:
SOME PRELIMINARY RESULTS

By
Paul N. Wilson, Assistant Professor, Agricultural Economics
Harry W. Ayer, Adjunct Professor, Agricultural Economics

Increasing energy prices and the 1980 Groundwater Management
Act have provided increased incentives for Arizona cotton growers
to find and adopt water saving technologies. Laser leveling, for
example, is being rapidly adopted in some areas to increase
irrigation efficiency (Daubert and Ayer). Drip irrigation is a
radical, new technology for Arizona cotton which reduces amount
of water applied by 30% to 50% and may increase cotton yields
under proper management. The Department of Agricultural
Economics, in cooperation with the Economic Research Service of
the U.S. Department of Agriculture, has recently completed a
study of the economics of drip irrigation for cotton (Wilson,
Ayer and Snider). Numerous cotton growers, equipment dealers,
government and university personnel provided technical input for
this research. This paper presents several of the highlights of
the larger study which estimates the profitability of growing
cotton under drip versus conventional sloping furrow irrigation
technology.

System Design

Discussions with agricultural engineers and cotton growers
using above- ground or subsurface drip systems reveal that each
drip system must be designed to the unique characteristics of the
biological and managerial environment of the particular farm.
Poor system design threatens the profitability of the drip
irrigation investment. Crop requirements, particularly
consumptive water use, determine the rate at which the drip
system must deliver water to the cotton crop. Most drip systems
in Arizona are designed to deliver one -third to one -half acre-
inch of water per day through the orifices in the drip tubing.
Only durum wheat has been drip irrigated in a rotation with
cotton, and in that case the crop's water requirements were met.
Investment in filtration and water treatment equipment is
influenced by water quality. The size of the field that can be
drip irrigated is a function of the available water supply. The
location of the water source determines the investment needed in
supply lines.

Management methods dictate many design parameters. Some
growers may want a portable system with the filtration station on
skids or a trailer, with lay -flat pipe supply lines. Others may
opt for a permanent installation with a cement -base filter pad
and buried plastic supply lines. The choice of above-ground
or subsurface drip lines is influenced largely by managerial
preferences. Above -ground lines can be moved from one field to
another, or to alternative row spacings. These lines are removed
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before harvest and allow deep tillage in preparation for the next
crop. Subsurface lines, on the other hand, encourage reduced
tillage, cost less initially, and reduce handling time and cost.
Both save approximately equal amounts of water over the
conventional sloping furrow system, although some individuals
maintain that subsurface drip requires somewhat less water
because evaporation is reduced.

Investment costs of most drip systems on Arizona cotton are
from $1,000 to $1,500 per acre. Several lower cost systems, $500
to $900 per acre, have been installed on small, experimental
acreages or at rates subsidized by the supplier. Cost ranges for
the major components of a drip system, assuming an existing well
as the water source, are:

Cost Range
(1983 Prices)

Components Per Acre
Pump and Filter Station $200 - $700
Supply Lines, Main Lines, and

Submains 100 - 300
Laterals or Drip Lines 300 - 800

Because drip technology for U.S. cotton is new, there is little
research evidence to indicate which system design will best
promote water savings, yield increases and ease of management.

Management Practices
To be effective, drip technology requires a more intense

application of plant, soil, engineering and economic sciences
than commonly used with furrow irrigation. New management
perspectives and skills are required to adopt different tillage
practices; place drip lines; monitor and schedule planting,
irrigation, fertilization, and pesticide treatments; monitor and
repair plugged or broken drip lines; assess crop rotations; and
perform salinity control. Early indications are that the new
management practices induced with drip technology have helped
increase yields, although experienced drip irrigation management
is sometimes unavailable or costly.

There appears to be a trend toward reduced tillage for
cotton grown under drip. Reduced seedbed preparation and
cultivation lessen soil compaction and enhance soil tilth. Drip
lines do not require level fields, plowing is sometimes omitted,
and conventional seedbed forming is not always required. Lower
water applications, closer to the consumptive use of the cotton
plant, requires careful irrigation scheduling. With proper timing
of irrigation, adequate soil moisture levels are maintained and
plant stress reduced (Hoffman and Taylor). Weed control is
improved by drip because all or some of the space between rows
remains dry. With subsurface drip, the soil surface will remain
dry during most of the growing season. Some farmers report that
insecticide needs are reduced with drip because t1e humid, lush
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microenvironment which promotes pink bollworm is eliminated.
However, early season lygus bug establishment and population
buildup may be favored by the drip system. In addition, nematode
problems appear to increase with drip irrigation in coarse
textured soils. Monitoring of emitter plugging (Bucks, et al.,
1979) and salinity control (Pennington and Briggs) are other
operational activities which require the manager's attention.

Yields
Increased cotton yields must be obtained in order to retire

the debt incurred in purchasing a drip system. Cost savings
alone, from reduced water applications, will not pay for a drip
irrigation system. A review of the evidence shows a wide range of
experiences with drip irrigated cotton. University and federal
agricultural researchers have reported yield increments for
cotton of O to 30% when drip irrigation was used. California
experiments have shown that yields do not increase when fields
are ideal for furrow irrigation, i. e. dead level fields and fine
textured soils with high water holding capacities. Arizona
growers on sandy loam soils have reported yield increments in the
range of 20 to 80% with drip over conventional sloping furrow
irrigated cotton.

Profitability Analysis
Calendar -of operation and cost information for drip

irrigated cotton and wheat was obtained from cotton growers and
vendors of drip irrigation equipment. Enterprise budgets for
above -ground and subsurface systems were developed and compared
to University of Arizona crop budgets for furrow irrigation in
Pinal County (Hathorn). Assuming a one -bale increase attributable
to drip technology, an electrical rate of $.05 /kwh, a cotton
price of $.70/1b. and a seed price of $85.00 /ton, cost and return
information for drip and conventional furrow systems for one year
show:

Item Above- Ground

Total Gross Receipts 1,183.32

Subsurface

$ /Acre

1,183.32

Furrow

813.53
Less Operating Costs 759.93 668.56 732.47

Returns Over Operating
Costs 423.29 514.76 81.06

Less Machinery Fixed
Costs 208.80 237.81 152.86

Returns to Land, Manage-
ment and Profit 214.59 276.95 -71.80

The reader must be cautioned that these figures represent our
best estimates of costs and returns for one year under agronomic
practices observed in the fields. As system designs are changed
and operational practices adopted to the new technology, the cost
figures in particular will require modification.
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An accurate calculation of the profitability of a drip
irrigation investment requires a multi -year rather than single -
year analysis. Our estimates of after -tax profitability were made
for each of a wide variety of investment costs, electricity
prices, cotton prices, and cotton yield increments that cotton
growers may face. In addition, our analysis assumed an eight -year
planning horizon, loan financing at 12% interest and a five -year
payment period, a marginal tax rate of .4 depreciation computed
as five -year recovery property, and a 10% investment tax
credit. Lease financing is also analyzed.

Selected results of our analysis are presented in Table 1.
Profitability is expressed in terms of net present values (NPV).
Positive numbers indicate that drip irrigation, in comparison
with continued furrow irrigation, is profitable, and give the
dollar value of net discounted benefits per acre from investing
in drip systems. Because of space considerations only
profitability measures for above -ground drip systems are
presented, although subsurface systems generate very similar
measures. Results show that drip irrigation is profitable under
reasonable cost and price assumptions if average annual yields
are increased by one bale per acre.

Concluding Remarks
The uncertainty about yield, and the potential social

benefits of water savings, should encourage government research
on drip irrigation -- particularly that biological and
engineering science research which establishes the yield effect
of drip under different agronomic and system design conditions,
and economic research which evaluates the social benefits of
potential government subsidies for drip. Current yield
uncertainty discourages the adoption of drip in two ways. Both
producers and the institutions which finance costly drip systems
curtail investments under uncertainty. Some helpful information
has been and can be provided by experiments done by cotton
producers and vendors of drip equipment, but these experiments
are often crude and are subject to conflict -of- interest issues.
Government -sponsored research can reduce uncertainty and may
significantly speed adoption of this water -saving technology.
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Table 1. Net Present Value Per Acre of an Above -Ground Drip Investment for
Alternative Lint Price, Yield Increments, System Investment Cost
and Energy Rate, Assuming a Conventional Furrow Yield of 2.2 Bales
Per Acre*

A. Energy Rate $0.050 /1cwh

Investment
Costs
Per Acre

$ 800
1,000
1,200
1,400

$.60 /1b Lint
Incremental

Yield (Bales)
.5 1.0 1.5

- 34 270 574
-146 158 462
-258 46 351

-369 -65 240

B. Energy Rate $0.075 /1wh

Investment
Costs
Per Acre

$ 800
1,000
1,200
1,400

.5

18

- 94
-205
-317

$.60/1b Lint
Incremental

Yield (Bales)
1.0 1.5

321 625
210 514
99 403

-13 291

$.70/1b Lint
Incremental

Yield (Bales)
.5 1.0 1.5

22 383 743

- 90 271 631

-201 160 519

-312 49 408

$.70 /1bLint
Incremental
Yield (Bales)

.5 1.0 1.5

74 434 795
- 37 322 683
-148 211 572
-260 100 461

*Interested readers should consult the report by Wilson, Ayer and Snider
to obtain the details and assumptions of the economic analysis.

IMPLICATIONS OF THE GROUNDWATER LAW

E. Niel Biggs,
Extension Agricultural Engineer

By now all farmers in an Active Management Area should have
received a certificate of grandfathered irrigation rights showing
the authorized irrigated acres, a preliminary water duty based on
the historic cropping patterns for the period 1975 through 1979,
the water duty acres (the maximum net acres irrigated during the
period 1975 through 1979) and should have indicated to the
Department of Water Resources (DWR) which measuring device they
are or will be using.
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