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Abstract

Water scarcity during dry seasons presents a significant challenge for farmers, forcing them to make
crucial decisions regarding crop selection. Short-term economic crops, offering single or multiple harvests,
are often favored due to their faster turnaround. However, each crop has unique cultivation and harvesting
windows. Therefore, optimizing crop planning is essential to maximize farmer profit under constraints of
water availability, budget, and time. This study proposes an integer programming model for optimized crop
planning. The model considers cultivation area, budgetary limitations, restricted water access, and harvesting
periods to achieve maximum profit for farmers. Real data from the Baan Lung Khian Soei Som, Phetchaburi,
Thailand Sufficient Economy Learning Center was used to test the model. Python, along with the Gurobi
Optimization Package, facilitated the analysis. Budget variations between 75,000 and 275,000 Baht, and water
volumes ranging from 3,500 to 5,000 cubic meters, were considered during model testing. The results
identified an optimal budget of 250,000 Baht for crop cultivation, leading to maximum profit. Additionally,
an analysis of return on investment revealed that a budget of 100,000 Baht paired with a water volume of
5,000 cubic meters yielded the highest return, translating to a 132.37% profit margin. The findings of this
study highlight the crucial role of effective planning and budget allocation in crop cultivation. Strategic

planning under water, land, budget, and harvesting time constraints can significantly enhance farmers' profits.

Keywords: integer programming model, economic crops, dry season, agricultural planning, retumn on
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