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Abstract

Selecting the optimal cropping pattern is one of the most critical factors in enhancing food security in
agriculture. Optimal land allocation and determining suitable crops for each region are essential to prevent
excessive input use and mitigate risks associated with resource shortages in food supply. The objective of
the present study is to optimize the cropping pattern using a multi-objective model aimed at ensuring food
security (both quantitative and qualitative security of crop production) in Babol County. The required data
were collected from the Agricultural Jihad Organization of Mazandaran Province for the 2021-2022
agricultural year. The results of the optimal pattern based on the approach of agricultural sustainability
and food security showed that farmers' profits increased by approximately 0.5% compared to the region's
conventional pattern. Additionally, the production of crops, which was maximized as a goal for quantitative
food security (crop production), increased by 3.8%. Furthermore, the use of chemical fertilizers, which was
minimized as a goal for qualitative crop production security in the region, decreased by 1.9% compared to
the current state of the region. The results indicating increased crop production and reduced chemical input
usage suggest that the proposed cropping pattern can play an effective role in achieving at least one of the
food security indicators—providing more and healthier food—by improving both the quantity and quality
of crop production. Moreover, based on the results, expanding the cultivation of other crops (wheat,
soybeans, and rapeseed) is recommended in Babol County, given their specific role in meeting the food

needs of the community and reducing input consumption.

JEL Classification: Qo1, Q18.
Key words: Optimal cropping pattern, Food security, Genetic algorithm and Multi-objective
programming.
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