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Determination of the Best Water - Salinity Function for Wheat

Production in North of Gorgan

A. R. Kiani, M. Mirlatifi, M. Homaee and A. M. Cheraghi

Water shortage and salinity are widespread problems in arid and semi arid regions. In these
conditions, additional of evaluating the crop response to salinity or water stress, the estimation
of water-salinity-production function is essential. The objective of this study was to investigate
the wheat production function under salinity and water stress conditions. This study was
conducted for two years (2002-2003) in a north region of Golestan province. The methodology
was based upon the analysis of water - salinity production function. The production functions
were estimated using the experimental data obtained from some field experiments. The
treatments consisted of four levels of irrigation water 50 (W;), 75 (W>), 100 (W3) and 125 (W)
percent of crop water requirement and with four irrigation water salinity levels of S;, S, S; and
S4 equal to 1.6, 7.9, 10.8 and 13.6 dS/m in the first year, 1, 9.3, 12.2 and 14.7 dS/m in the
second year, respectively. The experiment was performed according to a randomized complete
block design with split plot layout, which considered water quantity as main plot and water
quality as subplot with three replications. Various types of production functions including:
Linear, Quadratic, Cobb-Douglas and Transcendental were evaluated and it was found that
transcendental form could better predict the yield under water-salinity stress conditions. The
marginal productivity (MP) based on water content (8) and soil salinity (ECe) were showed that
effect one of the two factors on wheat yield was not the same. It was also found that response of
wheat yield was rather weight in the case of various 0 than in the case of various ECe. The
marginal rate of technical substitution (MRTS) indicated that each one of the two factors can be
substituted for the other one for a wide range in order to achieve equal amount of yield. The
results were also revealed that dY/dEC was not constant when 6 was changed, therefore, in the
practical works for expression of Y (6, ECe) relationships, nonlinear functions would be more

usefull.
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