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Optimization of Water Use and Determination of Tomato Sensitivity
Coefficients under Combined Salinity and Drought Stress in Karaj

M. Mohammadi'* - A. Liaghat *>- H. Molavi

Abstract

Different strategies are existed for adjusting with water shortage, of which the strategy of suitable policies adoption
by determining optimum production function can be mentioned. Water shortage and quality degradation of soil and
water resources is one of main factors of production reduction. Therefore, this study was carried out for determination
of tomato sensitivity coefficients and its water-salinity-yield optimum function in Karaj. The experiment was
performed as a complete randomized design with three replicates including two factors; Salinity and irrigation water.
Salinity and irrigation water factors consisted of four levels (S;=0.7, S,=4, S;=8 and S,=12 dS/m) and three levels
(W,=100, W,=75 and W,=50 percent of water requirement), respectively. The Soil texture was sandy loam. Yield data
were fitted on different forms production functions (simple linear, logarithmic linear, Quadratic and Transcendental)
and the optimum one was determined after sensitivity analysis. Then, the values of water use efficiency and plant
sensitivity coefficients were determined. Results of sensitivity analysis showed that the quadratic production function
is optimal production and it can be recommended. Investigation of the maximum values of error (ME) showed that the
logarithmic linear and simple linear functions have had the highest error. In the irrigation treatments, W,S; (control)
and W,S, (75% of water requirement) with 7.57 and 7.5 Kg /m® respectively had the highest water use efficiency.
However, water use efficiency decreases if the drought and salinity increases. The average value of K, in the
condition of combined salinity and drought stress was 1.696. Moreover, Plant sensitivity values (K,) decreases if
salinity and drought increases and the lowest value of K were belong to WsS, (0.57). The iso-yield curve showed that
by increasing of irrigation amounts, water with higher salinity can be applied without yield change.

Keywords: Drought and salinity stress, Optimization of water use, Production function, Tomato sensitivity
coefficientss
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