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Determination of Optimal Cropping Pattern with Emphasis On Sustainable
Agriculture: Application of Multi-Objective Linear-Fractional Programming
in Conditions of Uncertainty

Abstract

The excessive and inefficient consumption of disruptive inputs for sustainable agricultural is
one of the challenges in sustainable agricultural development. In this study, the current
cropping pattern of the areas covered by right side canal of irrigation network of Nekooabad
diversion dam was compared with the optimal cropping pattern of two model of linear and
multi-objective linear-fractional programming under uncertainty conditions. To apply the
uncertainty conditions in these two programming models, optimization with conservative
control parameters was used. The results of study showed that in the optimal cropping pattern
of multi-objective linear-fractional programming under uncertainty conditions, sustainability
index of fertilizer (poison) ratio for all inputs (except for fungicide) is lower than
sustainability index of current cropping pattern and linear programming in conditions of
uncertainty. According to the findings, the use of optimal cropping pattern proposed by
multi-objective linear-fractional programming in uncertainty conditions is suggested and to
compensate the reduction of gross margins, a variety of pricing policies (appropriate pricing
for organic products) and credit policies (low interest loan allocation) is recommended.

JEL Classification: Q01 :JEL «C61¢ D81

Keywords: Sustainable agricultural, Linear-fractional programming, Uncertainty, Optimal
cropping pattern
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