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Abstract

In the mountainous areas of North China, there are diverse types of cultivated land that are scat-
tered, and a wide variety of crops are planted. Therefore, rational selection of seeds and optimiza-
tion of planting can improve management efficiency and reduce planting risks that may be caused
by various uncertain factors. A linear programming model is established with the temporal and spa-
tial constraints of crop planting as the constraint conditions and sales profit as the objective function.
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By using this model, the temporal and spatial evolution trends of different regions under different
sales situations and the optimal planting plan can be obtained, realizing the optimization of the
planting structure of various crops. This can provide a direction for the sustainable development of
mountainous agriculture and is of great significance for the sustainable utilization of agricultural
resources.
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Figure 1. Planting conditions of different crops
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Figure 2. Distribution of plot types in mountainous areas of north China villages
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Figure 3. Top 10 crops in unit profit and their profits
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Table 1. Expected future sales volume and unit selling price
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Figure 4. Flowchart for solving the optimal planting plan
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Figure 5. Profit proportion of different types of crops
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Figure 6. Area proportion of different types of crops
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Table 2. The cross-price elasticity among various crops
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Table 3. Correlation analysis among expected sales volume, sales price, and plant-

ing cost
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Figure 8. Heatmap of the relationship between expected sales volume, sales price and planting cost
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Figure 9. Comparison of profits in two cases
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