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Optimal Irrigation Scheduling Based on Water-Yield

Relations in Soybean Cultivars
A. R. Kiani”

* Corresponding Author: Assistant Professor, Agricultural Engineering Research Department, Agriculture and

Natural Resources Research Center, P. O. Box: 49165-363, Golestan, Iran. Email: akiani71@yahoo.com

Water shortage in the agricultural sector is currently a major challenge in crop production. The more
efficient water usage is that which increases yield without increasing water use. Thus, a determination of
the water-yield relationship is essential. A field study was conducted to examine water-yield relations in
three genotypes of soybeans, including optimum irrigation depth, a comparison of deficit and full irrigation,
and the yield response factor (Ky) at Gorgan Research Station in the 2005 and 2006 growing seasons. Four
irrigation treatments (W1, W2, W3 and W4) were identified according to their decline in irrigation caused
by increased distance from the line source. Testing was based on a strip plot design and examined the effect
of fixed irrigation rates on three cultivar treatments (SAHAR, G3, DPX) with four replications. Each
irrigation treatment of each strip was divided into three cultivar treatments along the length of the laterals.
Results indicated that the grain yield was affected by irrigation treatment and cultivars. The highest grain
yield was obtained by treatment W1 (3306 Kg/ha) with the DPX cultivar (2905 Kg/ha). Under deficit
irrigation scheduling, when effective rainfall (P) during the growing season is negligible, the optimum
values for irrigation water (I) showed little difference between cultivars and were obtained at 430 mm.
Under full irrigation, the SAHAR, G3 and DPX cultivars required 437, 467 and 523 mm of irrigation water
and 550, 580 and 640 mm of applied water (I+P), respectively. Ky for SAHAR, G3 and DPX for the total
growing season were 1.1, 1.06 and 0.92, respectively. The DPX cultivar had the lowest Ky (0.92) and,

therefore, is a more suitable response to water deficit than were the other cultivars.

Key Words: Gorgan, Production Function, Soybean, Sprinkler Irrigation, Yield Response Factor
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