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Abstract

Agricultural straw carbonization and returning to the field is an important approach to achieve carbon sequestration, emission
reduction, and sustainable utilization in farmland ecosystems. By pyrolyzing crop straw at high temperatures to produce biochar and
applying it to the soil, it can not only significantly increase soil organic carbon storage and improve physical and chemical properties,
but also regulate the microbial community structure, enhance nutrient cycling, and crop productivity. Based on the research results of
biochar returning to the field in recent years, this paper systematically discusses the mechanism of straw carbonization and returning
to the field on soil carbon sequestration and crop growth from the aspects of carbon cycle mechanism, greenhouse gas emission
control, and crop physiological response. Studies have shown that carbonization and returning to the field promote the formation of
soil carbon sinks through the cumulative effect of stabilizing organic carbon, reduce CH, and N,O emissions, and at the same time
improve nitrogen and phosphorus utilization efficiency and rhizosphere activity, and enhance farmland ecological functions.
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