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Effects of long-term straw returning to the field with chemical
fertilizer on organic carbon components and crop yield in
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Abstract

Long-term straw incorporation into soil is a crucial measure for improving soil quality and promoting sustainable agriculture,
particularly significant in humid soil regions with low organic matter content and weak structure. As an organic carbon input carrier,
straw can enhance soil structure and increase organic carbon accumulation, but its decomposition is often limited by nitrogen
deficiency. Therefore, the application of chemical fertilizers becomes a key factor in regulating carbon and nitrogen cycles. Based
on long-term field trials, this study analyzes the effects of different straw incorporation and nitrogen fertilizer combinations on
total organic carbon, easily oxidizable carbon, humic carbon, and microbial carbon components, while evaluating their impacts on
crop growth, yield, and fertilizer efficiency. Results show that straw incorporation significantly increases organic carbon content in
humid soils and improves active carbon pools. Moderate nitrogen fertilization promotes effective straw decomposition and carbon
stabilization, whereas excessive fertilization exacerbates carbon mineralization. A balanced combination of straw incorporation
and chemical fertilization can achieve synergistic effects of “carbon enhancement, yield improvement, and efficiency increase,”
contributing to the development of green, high-yield, and carbon-sink agricultural models in humid soil regions.
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