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The Effect Of Summer And Winter Termination Of
Irrigation On Non -Dormant Alfalfa Yield And Stand

Barry Tickes and Mike Oilman

Abstract

A test was conducted to evaluare the effect of irrigation termination during the summer (July
through October) and winter (October through February) upon alfalfa yield and stand
Termination during the summer harmed the stand and seriously reduced yields. Termination
during the winter resulted in minor yield reduction and no stand damage. The benefits of sub-
optimal irrigation are site specific and dependent upon many factors. This test demonstrated
that the winter should not be overlooked as a time to conserve water on alfalfa production.

Introduction

Alfalfa has one of the highest water requirements of the crops grown in Arizona. The estimated seasonal
use for non -dormant cultivars in the desert regions is 80 inches although irrigation efficiency, leaching
requirements and other practical considerations cause this to be considerably higher. Farmers and
researchers have long been interested in maximizing the irrigation efficiency of this crop where water is

scarce or costly.

Alfalfa is a deep rooted perennial crop that can, under some conditions, tolerate long periods of drought.
Experience and research have shown that it is possible to terminate irrigation during certain times of the
year with little effect upon the stand. The period most frequently chosen to terminate irrigation is from
July to October because of the relatively high water use and low production during this time. Irrigation
termination during the winter months (October through February) has received less attention, although
the value of this practice may have been underestimated. This test was conducted to evaluate the effect of
irrigation termination during the summer (July through October) and winter (October through February)
upon alfalfa yield and stand. The water holding capacity varies with Arizona soils and the results of this
type of test depend greatly upon soil type. This test was conducted on superstition sand on the Yuma
Mesa.

Materials and Method

This test was conducted at the University of Arizona Yuma Mesa Agriculture Center. CUF 101 alfalfa was
planted at a rate of 27 lbs. per acre on September 26, 1990. A 10 acre field was divided into 9 plots
measuring approximately 100' x 475'. All plots were irrigated normally until July 1, 1991. The treatments
included 1) summer termination (Last irrigation on June 19, 1991 to November 11, 1991); winter
termination (Last irrigation on September 30, 1991 to March 4, 1992); and normal irrigation (No
interruption). There were 3 replications of each treatment randomized throughout the field. The normal
irrigation schedule consisted of 33 irrigations of approximately 5.5 inches each from September 26, 1990 to
March 4, 1992 for a total of 181.5 inches or 15.1 acre feet. The summer irrigation termination schedule
consisted of 23 irrigations of approximately 5.5 inches each for a total 126.5" or 10.5 acre feet. The winter
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irrigation termination schedule consisted of 25 irrigations of approximately 5.5" each for a total of 137.5"
or 11.5 acre feet. The test was harvested 9 times from March 21, 1991 to March 13, 1992. Yield data was
collected by harvesting subplots within each treatment. Five subplots measuring 0.0001 acre, or slightly
larger that 2' x 2', were harvested in each of the 9 plots for each cutting. Stand counts were made on
March 19, 1992 using a 0.0001 acre grid. Ten counts were made within each of the 9 plots.

Results & Discussion

Termination of irrigation during the summer harmed the stand and reduced yields (see Table 1 and Fig. 1).
Yields were decreased from July through October when irrigations were withheld, as expected. However,
the crop did not recover when re- watered and damage from summer termination of irrigation appear
permanent due to loss of stand. The below- ground portions of the alfalfa are tolerant of water stress, but
are not indestructible as this study aptly points out. Many factors can contribute to survival of alfalfa
plants after termination of irrigation including soil type, rainfall, temperature, age of stand, and availability
of subsoil moisture. In this study, the major factor contributing to permanent damage from termination
of irrigation during the summer is the sand soil type. Alfalfa has been shown to avoid permanent damage
from lack of summer irrigation in other locations in Arizona and California. This study demonstrates that
withholding summer irrigations from alfalfa as a water conservation measure can not be recommended under
all conditions.

Sub -optimal irrigation of alfalfa may have potential during the winter. Alfalfa growth slows during the
winter, as it does during the summer, but still requires water for optimum production. Hay production is
difficult during the winter due to rainfall, frost, and generally poor curing conditions. Also, applications
of phosphorus, insecticide for weevil control, and herbicides are often necessary to maintain optimum
production during winter months. In this study, termination of irrigation in the 5 -month period form
October through February resulted in a minor yield decrease and no stand damage with eight fewer
irrigations than alfalfa irrigated normally. The irrigation efficiency was greatest with winter irrigation
termination. The irrigations were scheduled and applied similar to commercial farms on the Yuma -Mesa.
The amount of irrigation water normally applied to alfalfa on the Yuma -Mesa during the winter may be
much more than required for optimum production. The winter should not be overlooked as a time to
conserve water in alfalfa production.

The benefits or detriments of summer and winter irrigation termination and other sub -optimal irrigation
strategies are site specific. Water costs, price of hay, soil moisture, weather, potential for temporary or
permanent crop damage, alternative uses of the water, fixed costs, and other factors must be considered
before choosing a sub -optimal irrigation strategy.
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Table 1. Irrigation termination and yield, irrigation efficiency,
and stand after 9 cuttings.

Irrigation
Termination

Hay
Yield

Water
Applied

Irrigation
Efficiency Stand

tons /acre ac.ft /acre tons /ac.ft. plant /ft2

Normal 9.3 15.1 0.62 4.0

Winter 9.1 11.5 0.79 4.1

Summer 6.1 10.5 0.58 1.5
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Fig. 1. Hay yields for various irrigation termination times over nine cuttings.
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