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Irrigation Management Indicators in Alfalfa Production
Case Study: Chaharmahal and Bakhtiari Province

R. Alimohammadi Nafchi *, M. Akbari?

Abstract

Even small reductions in agricultural water use can significantly contribute to national water conservation. In this
project, the volume of irrigation water provided by the farmers in 27 selected sites were measured in surface and
sprinkler irrigation methods, various water sources, different salinity of irrigation water and soil and alfalfa varieties,
during the growing season of 2018-2019 in tow counties of Chaharmahal and Bakhtiari province, Iran. .Irrigation water
volume was measured using a flume, volume meter, electronic device, or ultrasonic flowmeter. Recorded data included
flow rate, irrigation duration, water application amount, and farm characteristics such as soil texture, water and soil
quality, irrigation method and interval, Irrigation systems type, cultivation method and season, crop varieties, and
climate. Irrigation water volume was determined using a flume, volumetric meter, electronic device, or ultrasonic
flowmeter. Flow rate, irrigation duration, water applied, and farm characteristics, including soil texture, water and soil
quality, irrigation method and interval, network type, cultivation method and season, crop varieties, and climate, were
recorded. The results showed that the average differences in irrigation water volume, vyield, irrigation water
productivity, and applied water productivity were not statistically significant (p > 0.05) across the selected counties. In
Borujen and Shahrekord counties, the average irrigation water volume was 9371 and 9092 m3/ha, respectively,
compared to a provincial average of 9226. Alfalfa yield in these counties was 13662 and 11930 kg/ha, respectively,
while the provincial average was 12690 kg/a. In selected farms of Chaharmahal and Bakhtiari province, irrigation water
productivity ranged from 0.46 to 2.97 kg/m3, with a provincial average of 1.53 kg/m3. The average applied water
productivity (total irrigation water and effective rainfall) was 1.50 kg/m3. Average plant evapotranspiration in the
province, as determined by the FAO Penman-Monteith method and the National Water Document, was 15240 and
10730 m3/ha, respectively. The average volume of irrigation water for alfalfa fields in the study areas in the two
methods of surface and sprinkler irrigation was 10471 and 8494 m3/ha respectively, and their difference is significant at
the five percent probability level. The average volume of irrigation water for alfalfa fields in the study areas in the two
methods of surface and sprinkler irrigation was 10471 and 8494 m3/ha respectively, and their difference is significant at
5% probability level. Switching from surface to sprinkler irrigation can reduce irrigation water volume by
approximately 20% and improve alfalfa field water productivity by 44% (from 1.20 to 1.73 kg/m3). Therefore,
implementing sprinkler irrigation and appropriate irrigation planning, while considering soil salinity stability and
system technical conditions, is recommended to decrease water usage and enhance water productivity in alfalfa
production.
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