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Study on Soil Fertility Improvement and Resource Efficient
Utilization under Wheat-Maize Rotation System

Hongjian Chen
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Abstract

The wheat-corn rotation system serves as a vital farming model in northern China’s major agricultural regions, playing a crucial
role in ensuring food security and promoting sustainable agricultural development. Long-term rotation practices have demonstrated
that this system effectively improves soil physicochemical properties, optimizes nutrient cycling, and enhances resource utilization
efficiency. This study investigates sustainable pathways to achieve both grain yield increases and ecological balance by analyzing
soil fertility evolution patterns, nutrient coupling mechanisms, and efficient water-fertilizer resource utilization strategies under the
rotation system. Research findings indicate that wheat and corn exhibit significant complementary effects in root distribution, nutrient
absorption, and residue incorporation. Rotation effectively mitigates continuous cropping obstacles, promotes microbial community
diversification, and enhances soil organic matter accumulation. By optimizing fertilization structures and irrigation strategies, dual
objectives of resource conservation and environmental protection can be further achieved. This study aims to provide theoretical
foundations and practical references for establishing a green and efficient rotational agricultural system.
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