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[Abstract] Straw returning to the field is a key agricultural technology for improving soil fertility. By improving
soil physical and chemical properties, promoting microbial activity, and increasing organic matter content, it
significantly enhances soil productivity. This article systematically analyzes the comprehensive impact
mechanism of straw returning on soil nutrient cycling, microbial community structure, and physical structure,
with a focus on exploring the differential effects of different returning methods (crushing returning, covering
returning, and deep plowing returning) on soil fertility. Research has shown that returning straw to the field can
effectively promote organic matter accumulation, regulate carbon nitrogen balance, and enhance the release
efficiency of mineral nutrients such as phosphorus and potassium; Simultaneously improving soil biochemical
environment by optimizing microbial community structure and enhancing enzyme activity; In terms of physical
structure, returning straw significantly improves aggregate stability and porosity, enhances soil water retention
capacity and erosion resistance. Based on the characteristics of different ecological regions, this article proposes
an optimized plan for straw returning technology that is tailored to local conditions, providing important
theoretical support and practical guidance for promoting sustainable agricultural development.
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