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Optimization of cropping pattern with emphasis on sustainable allocation of agricultural lands and water
resources using mathematical multi-objective programming
(A case study: Shahrekord plain, Chaharmahal-Va-Bakhtiari province)
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1.2 Graduated Ph.D. student and Professor, Soil Science Dept., Shahrekord University.
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4 Assistant Prof, Soil Science Dept., Shahid Bahonar University of Kerman.

Abstract

This study considers simultaneously the suitable cultivable lands and water resources to optimize the
cropping pattern in the Shahrekord plain of Chaharmahal-Va-Bakhtiari province. 120 pedons with approximate
distance of 750 m were excavated. Based on the pedons descriptions, 19 pedons were considered as
representative. Soil samples were taken from different genetic horizons and their physicochemical properties
were determined. The land suitability maps for wheat, alfalfa, potato and maize were also prepared. A goal
programming model was developed to maximize the net return and cultivable area. After preparing the land
suitability maps, a constraint was defined. To do this, two lower and upper bound constraints applied on the
decision variables of the crops’ area of cultivation, instead of the simple non negativity ones. The results
demonstrated that cultivable lands increase (210 ha) when the suitable lands and water availability considered
simultaneously. Therefore, it seems that it is necessary to link soils information to ecosystem services and land
suitability assessment has a key role for successful soil management. Also, water consumption is 30% less than
the existing cultivation pattern.

Keywords: Goal programming model, Optimization of cropping pattern, Qualitative land suitability.
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