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Research on Synergistic Optimization of Photovoltaic Modules and Shade-Tolerant Crops under the "Agriculture + PV" Integrated
Development Model
Wang Fei
Datang Pucheng No.2 Power Generation Co., Ltd., Weinan, Shaanxi.

[ Abstract ] With the accelerated global energy transition, renewable energy has experienced rapid development. As a crucial
component of this transition, photovoltaic power generation faces challenges related to land resource constraints. This
study analyzes the impact of photovoltaic modules on shade-tolerant crops and proposes synergistic optimization
strategies under the "Agriculture + PV" integrated development model. The effectiveness of these strategies was
validated through practical case studies. The results demonstrate significant comprehensive benefits of the optimized
approach. Annual power generation increased from 123, 456 kWh to 156, 789 kWh, representing a 26.8% growth.
Annual forage production rose from 78, 910 tons to 98, 765 tons, showing a 25.1% increase. Land use efficiency
improved from 75% to 85%. Annual economic benefits grew from 987, 654 yuan to 1, 234, 567 yuan, achieving a
25.1% growth rate. These findings indicate that the integrated model effectively enhances energy output, agricultural
productivity, land utilization efficiency, and economic returns, making it worthy of widespread adoption.

[ Key words ] Agriculture + Photovoltaics, Integrated Development, Photovoltaic Modules, Shade-Tolerant Crops, Synergistic
Optimization
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