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Study on the Mechanism of Efficient Utilization and Loss
Control of Nitrogen Fertilizer in the Rotation System of
Wheat and Maize
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Abstract

The wheat-corn rotation system serves as a primary grain production model in northern China. However, excessive nitrogen
application has led to low utilization efficiency, severe nitrogen loss, and increased non-point source pollution risks, posing significant
challenges to sustainable agricultural production. Enhancing nitrogen fertilizer efficiency while ensuring crop yields remains a critical
task for advancing green agriculture. Based on nitrogen absorption and migration patterns in rotation systems, this study analyzes
influencing factors through soil nitrogen availability, crop nitrogen uptake characteristics, and cultivation management practices.
Nitrogen loss primarily occurs via volatilization, leaching, runoff, and denitrification, exacerbating environmental pressures. By
implementing precision nitrogen application, regulating nitrogen release processes, optimizing cultivation practices, and establishing
a bio-soil-fertilizer synergistic control system, nitrogen utilization efficiency can be significantly improved while reducing loss risks.
This research provides theoretical and technical references for green management of rotation systems.
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