
Irrigation Scheduling Based on the Crop Water Stress
Index and Precision Water Application for High Cotton Yield

Item Type text; Article

Authors Fangmeier, D. D.; Husman, S. H.; Garrot, D. J. Jr.

Publisher College of Agriculture, University of Arizona (Tucson, AZ)

Journal Cotton: A College of Agriculture Report

Download date 24/05/2023 20:33:24

Link to Item http://hdl.handle.net/10150/219764

http://hdl.handle.net/10150/219764


IBgIGATION

Irrigation Scheduling Based on the Crop Water Stress Index and
Precision Water Application for High Cotton Yields

D. D. Fangmeier, Agricultural Engineer;
S. H. Husman, Research Assistant;

D. J. Garrot, Jr., Extension Plant-Water Relations Specialist

Summary

A modified, low- pressure linear move irrigation system was used
to irrigate cotton at the Marana Agricultural Center, University
of Arizona in 1985. Irrigations were scheduled using the Crop
Water Stress Index (CWSI) for timing and a neutron probe to
determine soil moisture deficits. Irrigations were applied when
the CWSI reached 0.1 resulting in minimal seasonal water stress.
Yields ranged from 3.14 bales /acre to 2.73 bales /acre from 2 acre
plots. Total applied water ranged from 31.3 inches to 32.3.
Total seasonal rainfall was 2.90 inches.

A linear move irrigation system was used to irrigate DPL -90
cotton at the Marana Agricultural Center. One span of the system
was equipped with furrow drop lines and another span with 40 foot
spray looms each with 5 low- pressure spray heads spaced for high
irrigation application uniformity. The cotton was planted May
11.

Irrigations were scheduled utilizing the Crop Water Stress Index
(CWSI). Canopy temperatures were measured with a hand held
infrared thermometer and vapor pressure deficits determined with
an aspirated psychrometer. The CWSI is based on the fact that a
well watered plant will transpire at a maximum potential rate
thereby cooling the plant.

As soil moisture is depleted, transpiration is reduced below the
maximum and the plant temperature will increase causing stomatal
closure which in turn reduces photosynthesis resulting in
potential growth and yield loss.

A significant relationship exists between the foliage minus air
temperature (dT) and air vapor pressure deficit (VPD). Using
this relationship between dT and VPD, a linear index between 0
and 1 can be determined for a particular plant species. Zero (0)
indicates a well- watered, fully transpiring plant while 1
indicates cessation of transpiration or severe water stress.
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IRRIGATION

Irrigations were applied when the index 0.1 was reached resulting
in minimal seasonal water stress. Depths of irrigations were
based on the moisture deficit in the top 2 feet of soil and
measured with a neutron probe. The cotton under the furrow drop
lines had an actual average seasonal CWSI of 0.08 while the
average under the spray looms was 0.13. Irrigations were applied
on the average of 2 to 3 times per week.

The yields and water application totals are given in Table 1. A
total of 100 lbs N /acre was applied in 3 increments through the
irrigation system from early July through mid -August. No pre -

plant fertilizer was applied.

The linear move system has the ability to apply water at an
amount and frequency to meet crop needs. Yields can
realistically be increased by 25% while reducing water
applications by approximately 30 %. The CWSI is an excellent
irrigation scheduling tool since yield reducing stress can be
determined before visual signs are apparent.

Table 1. Irrigation Method, Water Applied, Cotton Lint Yield,
and Average CWSI for Field E -2, Marana Agricultural
Center, 1985

Irrigation Water Applied Rainfall Yield Average CWSI
Method (Inches) (Inches) Bales /Acre

Furrow Drops
Sprays

31.3 2.90
32.3 2.90

3.14 0.08
2.73 0.13
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