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Abstract
Background and Objectives

Due to the limited water resources of the country, water should be allocated to products that have more
economic benefits per cubic meter of water. Although this does not mean ignoring other basic and long-term
goals such as food security and employment, it is necessary to pay attention to the issue of economic efficiency
of water. Moreover, agriculture is the largest industry in Moghan Plain and consequently is the largest water
consumer. So, the improvement of the water productivity in this plain can be useful for solving the problem of
water shortage. Therefore, agricultural productivity indicators should be taken into account as one of the
components of consumption management in utilizing water resources. In this research, recommendations were
presented for organizing the crop pattern with assessment of the water productivity for agricultural products
in Moghan agro-industry and livestock.

Methodology

The research method in this study includes estimating crop yield, cost of agricultural operations (planting,
holding and harvesting), sales revenue, net water demand, gross water demand and calculating water
productivity in the production of important crops in Moghan Agro-industry and Livestock Company. Water
productivity indicators including produced crop per one cubic meter of water (CPD), gross benefit per one
cubic meter of water (BPD), and net benefit per one cubic meter of water (NBPD) were analysed and evaluated
in the time period of 2017-2018. Revenues from sales of agricultural products were calculated using the
incoming reports of the company and the net water requirement was obtained using NETWAT software in the
study area.

Findings

The highest area under cultivation was allocated to wheat and rapeseed, with an area of 5152 and 4261 hectares,
respectively, while the highest income and net profit was related to seed corn with an area of 679 hectares. The
highest water requirements were related to sugar beet and seed corn. Barley crop with the lowest gross water
requirement (3929 cubic meters per hectare) had a much smaller area (573 hectares) than wheat, fodder corn
and rapeseed crops. CPD indices of sugar beet and fodder corn products were calculated to be 2.09 and 3.23
kg m= of water, respectively. Additionally, the results showed that agricultural water productivity based on
CPD index for seed corn had the lowest value, but net profit per hectare of this crop had the highest value.
According to the BPD index, seed corn, wheat, barley and canola crops showed the highest and grain corn,
forage corn and sugar beet crops showed the lowest water productivity. The results indicated that the water
productivity of agricultural activities for all products in the study area based on the CPD, BPD and NBPD
indicators were 1.19 (kilograms per cubic meter of water), 11945 (Rials per cubic meter of water) and 8216
(Rials per Cubic meters of water), respectively. The priority of the cultivating products according to the NBPD
index was seed maize, rapeseed, wheat, barley, sugar beet, silage corn, and corn, respectively. According to
the NBPD index, seed corn had the highest profit per cubic meter of water consumption, while five percent of
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the company's acreage was allocated to it. Furthermore, the largest area under cultivation in this company was
allocated to wheat and canola, which was in the third and second priority in terms of NBPD index, respectively.
Although barley was the fourth priority, its area under cultivation was the lowest (4%). It seemed that the
cultivation pattern of this company was determined more based on the internal needs of the company, the needs
of Moghan region and the country, neither on the basis of water productivity indicators.

Conclusion

The obtained results indicated that if the maximum profit is targeted at the production of the company's crops,
the cultivation pattern of the study area should go to the cultivation of crops such as corn and canola to see an
increase in water productivity based on the NBPD index. If the goal is to produce a product with less water
requirement and a reasonable income, it is recommended to use these products instead of products with more
water requirement. Finally, practical management solutions were presented to increase water productivity

indicators.

Keywords: Crop pattern, Economic efficiency of water, Moghan Plain, Water efficiency rating.
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