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' Deep percolation
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Water Management Indicators in Sprinkler and Surface Irrigation Systems
(Case Study: Chaharmahal and Bakhtiari Province)

R. Alimohammadi Nafchi'*

Abstract

The tensions caused by the imbalance of water supply and demand across various societies have heightened
the need for water conservation and optimal utilization to sustain production and ensure food security. This
research was conducted over three years at the Chahartakhte Research Station in Chaharmahal and Bakhtiari
Province to effectively manage water consumption in sprinkler and surface irrigation systems. In this study, while
evaluating irrigation efficiency and water use efficiency indices, the amounts of wasted water (deep infiltration,
surface runoff, wind drift, and evaporation) were examined. To analyze the waste in irrigation systems, two
separate plots with lysimeters under alfalfa cultivation and the water balance equation were used. The results
indicated that the average irrigation water use in sprinkler and surface irrigation methods was 11298 and 18313
cubic meters per hectare, respectively, with the sprinkler irrigation method reducing the amount of water used by
38 percent compared to the surface irrigation method. The average plant evapotranspiration rate for sprinkler and
surface irrigation methods was 702 and 676 mm per year, respectively, and changing the irrigation method did
not significantly affect the evapotranspiration rate. In the sprinkler irrigation method, total losses from wind drift
and evaporation losses, and deep infiltration averaged 33.6 percent, while in the surface irrigation method, nearly
20 percent of the irrigation water was lost as surface runoff and 43 percent as deep infiltration. These findings
revealed that the average irrigation efficiency in the sprinkler and surface irrigation methods was 62.2 and 36.99
percent, respectively, with the sprinkler method showing a 69 percent increase in irrigation efficiency compared
to the surface irrigation method. The average water use efficiency for wet fodder in both systems was 6.2 and 4.2
kg/m3, respectively. For dry fodder, it was 1.8 and 1.3 kg/m3, and the water use efficiency index in the sprinkler
system for producing wet and dry fodder was 1.48 and 1.35 times that of the surface irrigation system,
respectively. A statistical comparison of the means of the measured parameters using the t-test indicated that water
use and irrigation efficiency in the sprinkler and surface irrigation systems significantly differed at the 5% level.

Keywords: Components of the water balance, Irrigation management, Irrigation water losses, Sprinkler and
surface irrigation systems, Water use efficiency
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