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Determination of Crop Water Use and Crop Coefficient of Corn Silage
Based on Crop Growth Stages
M. Gheysari, S. M. Mirlatifi, M. Homaee, and M. E. Asadi

Crop water use and crop coefficients are required for implementing irrigation as well as
scheduling and practicing proper irrigation management. Crop coefficients of some
crops have been reported by FAO only for four growth stages; namely initial,
development, middle, and late stages. Crop coefficients are affected by many factors
including soil, irrigation management, climatological conditions, and growing season.
The purpose of this study was to determine crop coefficient based on growth stages and
to measure crop water use of sprinkler irrigated corn silage in a semi-arid region. The
corn crop water use was determined by monitoring soil moisture in 24 filed plots up to
the depth 180 cm. Daily reference evapotranspiration was estimated by FAO-penman-
monteith equation. Various mathematical relationships were developed to estimate the
corn crop coefficient and “the ratio of corn water use to pan evaporation” as functions
of “days after sowing”, “growing degree-day”, and “leaf area index” with coefficient of
determination ranging from 0.8 to 0.93. The corn crop coefficients for initial,
development, middle, and late stages were found to be 0.45, 0.9, 1.13, and 0.7,
respectively. The extreme values of the ratio of “corn water use to cumulative pan
evaporation” were 0.39 for initial stage and 0.88 for middle stage. The cumulative corn
crop water use during the 90 days of growing season according to the soil moisture
volume balance was 695 mm. However for the same period, the corn crop water use

was estimated to be 815 mm by the FAO-PM equation.

Key words: Crop Coefficient, Crop Water Requirement, Evapotranspiration



