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COTTON ECONOMICS

put options for low price insurance when the prices are not
obviously controlled by government.

This research suggests that the cost of the options strategy will
run from about 3 to 7 percent of average gross income from the
sale of the cotton. This includes the premium, brokerage charges
and interest charge on the money invested in this strategy.
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The Economics of Linear -Move Irrigation: Preliminary Results

R.H. Coupai, Research Associate; P.N. Wilson, Agricultural
Economist; W.E. Hart, Agricultural Engineer

The development of linear -move irrigation systems arose from
attempts to (1) reduce irrigation labor costs, (2) stabilize the
cost of irrigation water and (3) increase irrigation efficiencies
(Etcheverry; Lyle and Bordovsky). Linear -move systems were
originally a modification of drip and center pivot irrigation
systems.

In combining components of these two irrigation methods, linear -
move irrigation represents a technology which attempts to
irrigate and fertilize the crop based on plant growth
requirements while keeping investment costs at lower levels
relative to other irrigation technologies e.g. drip).

Therefore, as Arizona growers evaluate more efficient irrigation
technologies a linear -move system may prove to be a viable
candidate (Fangmeier).

Linear -move irrigation systems can be divided into two parts:
the inlet manifold, and pump and generator platform; and the
distribution manifold. The machine moves linearly across the
field with the manifold spanning across the width of the field.
The platform carries the pump and generator. A diesel engine
runs a generator which powers both the pump and the electric
motors on each manifold tower. Water is typically drawn from a
ditch beside the platform with the ditch being filled by a well
or surface water source.

The manifold distribution system is a six- or eight -inch pipe
supported 12 feet above the ground by trusses 120 to 140 feet
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apart. These trusses or towers are supported on moving platforms
powered by one -horsepower electric motors. Water flows along the
main manifold pipe and then through small- diameter drop tubes at
a spacing of every furrow or every two or three furrows. Socks
or spray emitters are found at the end of the drop tubes. Socks
are fabric tubes that drag along the furrow. Downward pointing
spray emitters are the more common in Arizona.

Linear -move systems have been used primarily on sandy soils where
potential water loss from deep percolation is significant.
Puddling and subsequent erosion can occur on silty or clay soils
due to their low infiltration rates. However, spray booms can be
used to reduce this problem to manageable levels. The boom runs
out diagonally at a 45 degree angle from the manifold pipe for a
length of 20 feet with spray emitters along the boom. This design
spreads water over a larger area during irrigation and reduces
the problem from concentrated, high application rates.

Investment costs for linear -move technology generally range from
$120,000 to $160,000 for a one -half mile long system. This

represents a cost of $357 -500 per acre on a half section.
Distribution systems alone cost approximately $360 per acre with
pressure regulators, spray boom attachments and needed ditch
construction or modification accounting for the additional cost.
These irrigation systems can be purchased or leased for five
years. Many Arizona growers have chosen to lease their systems.

Several economic variables, other than the initial investment,
are critical for determining the profitability of linear -move
investments. Technical evaluations of linear-move technology
indicate yield increases of as much as 20 percent over those
obtained with conventional irrigation technologies. However,
Arizona growers producing cotton, alfalfa, asparagus and peanuts
under linear -move irrigation have not experienced significant
yield increases. Most growers report a learning period of two to
four years before small yield increases materialize.

Growers have generally purchased a linear -move system and put it
on their worst land, asserting that if it performs satisfactorily
on poor ground it will perform better on more productive land.
Reported yields are 2.0 -2.5 bales per acre for cotton and five to
eight tons per acre for alfalfa.

Growers adopting linear -move technology experience reductions in
costs associated with fertilizer, irrigation labor and water.
Cotton producers using linear-move systems have reduced
applications of actual nitrogen by 30 -50 percent. This reduction
is possible because fertilizer is applied with the water in small
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but frequent amounts and is uniformly distributed across the
field. Reductions in fertilizer applications on alfalfa have not
been reported because fertilizer application is proportional to
the quantity of phosphates applied to the crop.

Also, traditional irrigators are no longer needed because the
linear -move system is virtually automatic. Less time is spent on
personnel management which reduces labor hassles, a non -cash
cost. Finally, water savings, can range from 20 -30 percent in
acre- inches applied per acre over conventional furrow irrigation.
However, cost savings derived from pumping less water from the
well are partially offset by the increased cost of pumping the
water out of the ditch and into the distribution system and
raising its pressure.

A cotton enterprise budget with linear -move irrigation is
compared to a traditional furrow cotton budget in Table 1.
Yields with the linear move system are assumed to be 10 percent
higher than the 5 -year average Final County cotton yield. Forty -

eight inches of water are applied with the linear -move technology
while 60 inches are applied with the furrow system.

Operating costs per acre with the linear -move system are $32.48
lower than similar costs with furrow irrigation. Fixed costs are

$23.74 higher with linear -move irrigation. Returns to land and
management are $155.02 per acre and $54.43 per acre for linear -
move and furrow systems respectively. These figures represent
long -run economic returns to cotton production. The reader
should note the importance of a yield increase to insure the
long -run profitability of linear -move investments.
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Table 1: Cotton Enterprise Budget
Irrigation (Per Acre)

REVENUE

for Linear -Move and Furrow

Linear-Move Furrow

Lint revenue 892.32 811.20
Seed revenue 117.98 107.25

1,010.30 918.45

COSTS

Operating Costs
Irrigation (Water and Labor) 251.83 281.42
Other Operating Costs 410.09 439.28

Total Operating Costs 661.92 694.40

Returns Above Operating Costs 348.38 224.09
Fixed Costs 193.36 169.62
Returns to Land and Management 155.02 54.43

Source: Hathorn, et al.

An investment analysis reveals the financial profitability of an
outlay of funds, taking account of taxes, financing and the time
value of money. An after -tax model was developed to estimate the
profitability of an investment in a linear -move irrigation system
over a ten year planning horizon with a cotton -alfalfa rotation.
Assumptions are:

System cost $ 140,000 Pumping Lift (ft.) 575
Lint price (lb.) $ 0.65 Power Cost (kwh) $ 0.04
Seed price (lb.) $ 0.05 Loan term (yr.) 5

Lint Yield with linear - Interest rate (%) 13

move (bales) 2.86 Marginal Tax Bracket .3

Lint Yield with
furrow (bales) 2.60

Results of the financial analysis indicate that a 21 percent rate
of return can be made on the above investment with a 10 percent
yield increase. Without a yield increase, the investment
generates more added costs than added returns and the grower
loses money.
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Therefore, the adopter must attempt to shorten the learning
period and manage the linear-move system intensively if the
investment is going to improve his economic well- being. Also, it
should be noted that higher power costs and greater depths of
lift will increase the financial profitability of linear -move
technology because less water is applied to the crop.
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Is Laser Leveling For Cotton Production Profitable?

Harry w. Ayer, Agricultural Economist and
N. Gene Wright, Agricultural Economist

Introduction

Laser leveling has been used in some cotton areas of Arizona for
more than 10 years. It is estimated that about half of Arizona's
cropland has been lasered - either to slope or to dead level.
Laser leveling can significantly reduce water applications on
cotton and may increase yields. But, this water saving
technology is costly, and doesn't always improve yields.
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