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Abstract

The use of sprinkler irrigation systems is one of the most effective strategies for improving water
productivity and reducing losses in agricultural water management. The performance of these
systems strongly depends on sprinkler type, operating pressure, and climatic factors such as wind
speed. This study aimed to evaluate the water distribution uniformity and application efficiency of
four common sprinkler models-Saroo, Noavaran, Ambo, and VYR—under different operating
pressures (4 and 4.5 atm) and three wind speed ranges (0-2, 2—4, and 4-6 m s™) in the Agricultural
Research Station of Arak, Markazi Province during 2016. Experiments were carried out using a
classic solid-set sprinkler system with a square array of catch cans. The Christiansen Uniformity
Coefficient (CU) and Distribution Uniformity (DU) were calculated for each treatment. Results
indicated that increasing the operating pressure up to 4.5 atm improved water distribution
uniformity under calm wind conditions, whereas higher wind speeds caused a significant decrease
due to droplet drift and evaporation losses. The average CU at 4 atm decreased by 35%, 45%, 34%,
and 4% for the Saroo, Noavaran, Ambo, and VYR sprinklers, respectively, as wind speed increased
from calm to severe. Overall, the VYR sprinkler at 4 atm exhibited the highest CU and the most
stable performance under all wind conditions. The findings highlight that selecting the proper
sprinkler type according to climatic conditions and scheduling irrigation during low wind periods
can substantially enhance water application efficiency and reduce evaporation and wind drift losses
in sprinkler irrigation systems.

Keywords: Operating pressure, Sprinkler irrigation, Uniformity coefficient, Wind speed

" Corresponding author (f keykhaei@areeo.ac.ir)



	5
	5-5

