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Abstract

In this research, the physical and economic productivity of water was investigated in cultivation of bread wheat cultivars
(in Qazvin, Iran in 2020). The main treatments were included rainfed and irrigated cultivation, and the sub-treatments
were included cultivars of Sorkh-tokhm (E;), Backcross Roshan (E»), Bam (Es3), Azar2 (E4) and Kavir (Es). The
experiment was performed in a randomized complete block design and with three replications. The amount of dry
biomass, grain and straw was measured between 3495-4377 and 3501-4363 kg.ha™! (in rainfed cultivation) and between
5022-9027 and 4525-8440 kg.ha! (in full irrigation), respectively. As a result, the Backcross Roshan cultivar (in full
irrigation) was introduced as a suitable bread wheat cultivar. The amounts of physical water productivity in production of
seeds, straw and biomass of Backcross Roshan cultivar were 1.67, 1.57 and 3.24 kg.m™, respectively. Also, the economic
water productivity for above parameters was estimated as 68,791, 39,896 and 124,842 Iranian rials.m™, respectively. By
changing the seed cultivar, the economic water productivity amount in full irrigation cultivation was increased to 20% (in
compared to rainfed cultivation). By using the empirical models, economic water productivity amount was simulated
based on the physical water productivity. The polynomial model with the R? coefficient = 0.996, was recognized as the
optimal model. The results showed that the seed cultivars with high water consumption and low economic productivity,
should be removed from the region crop cultivation pattern. By the optimal use of fresh water resources in the agricultural
sector, are provided the more economic benefits for farmers.
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Table 1. Physical and chemical characteristics of farm soil
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Fig. 3. Physical efficiency of water consumption in the cultivation of different cultivars of wheat seeds
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Fig. 4. Comparison of virtual water content with grain yield, in the cultivation of wheat seed cultivars
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Table 7. The standard score (Z) of the physical and economic efficiency of water consumption, in the conditions of cultivation
without irrigation and full irrigation of wheat seed varieties
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Fig. 6. Classification of straw, grain and biological functions of different cultivars, based on the standard score of physical and
economic water productivity
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Table 4. Equations related to the models used in this research
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Fig. 7. The performance of different models in estimating the amount of economic productivity of water, based on the physical
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