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Determining the Optimal Cropping Pattern of Agricultural Crops with the
Objective of Maximizing Gross Profit of Farmers in Behbahan County
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Abstract

Formulating the cropping pattern of any region has long been one of the main duties of organizations
directly or indirectly related to agriculture. In the present study, mathematical programming models were
used to determine the optimal cropping pattern of major crops in Behbahan County with the aim of
increasing farmers' income. The required data were collected through interviews with agricultural experts
of the county's Jihad-e-Agriculture organization in the 2016-2017 crop year, as well as from the Statistical
Center of Iran. The studied regions in this research included Sardasht, Langirat, Homeh, Dodangeh, and
Tashan, which have different field and horticultural crops depending on the climate and soil type. The
proposed model was solved using GAMS software and the Conopt algorithm, which utilizes the generalized
simplex method for solving linear problems. The results showed that, with the objective of profit
maximization, the total cultivated area and the amount of consumed water in the entire county increased
by 2.76% and 4.63%, respectively, under optimal conditions. This county has sufficient water resources for
cultivating profitable crops such as tomatoes, watermelons, and sugar beets, and the profit from cultivating
these crops in the optimal state increased by 31.58%, 29.93%, and 32.16%, respectively. To achieve the
goal of profit maximization, it is recommended to employ multi-objective programming in the future, which
considers objectives such as minimizing water consumption, maximizing labor utilization, and minimizing

the use of chemical fertilizers and pesticides.
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Table 1. Sets, parameters, and variables used in the study
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Table 2. Cultivated area of agricultural crops in Behbahan County in current and optimal conditions by studied
regions (Unit: Hectares)
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Table 2 (Continued). Cultivated area of agricultural crops in Behbahan County in current and optimal conditions
by studied regions (Unit: Hectares)
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Table 3. Comparison of investigated constraints overall in current and optimal conditions in the studied regions
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