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Abstract—To enhance crop yield and cultivated land utilization efficiency, based on the cultivated land resources and
greenhouse planting conditions of a village in the mountainous area of North China, investigates the optimal crop
planting strategies for the period from 2024 to 2030. Taking into account the characteristics of different land plots and
crops, as well as factors such as planting area, yield, selling price, cost, and market demand, the paper establishes a
linear programming model for crops under two scenarios: unsalable waste and price-cut sales. The model is solved using
Python to determine the optimal planting plans and profits for different land plots. Subsequently, random factors are
introduced to analyze the impact of cost and price fluctuations on planting strategies, and a crop optimization model is
constructed to further refine the planting plans. Next, the paper uses Pearson correlation coefficients to analyze the
substitution and complementary relationships among crops, establishes a crop substitution optimization model, and
solves it using Python for comparative analysis with previous results. The findings indicate that reasonable crop rotation
and substitution strategies can significantly boost profits, with crops like sweet potatoes and cucumbers performing
outstandingly in terms of economic returns.Key words—constraint conditions; Pearson correlation coefficient; median
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