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Abstract

Aerobic composting of organic solid waste is an important approach for carbon resource utilization,
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with its core lying in the microbial-driven conversion of organic carbon into humus. As the primary
active component of organic fertilizer, humus can effectively improve soil structure, enhance soil
water and nutrient retention capacity, and promote crop growth. However, mineralization and hu-
mification occur simultaneously during composting, and the competition for carbon flow directly
affects the final humus accumulation and compost quality. This paper systematically reviews the
material transformation pathways and microbial driving mechanisms of humus formation during
composting, aiming to construct a theoretical framework for humus formation and carbon flow
competition from the dimensions of material transformation and microbial metabolism, with the
intention of providing theoretical references for improving the quality of agricultural organic waste
compost and farmland soil fertility enhancement.
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Figure 1. Schematic diagram of organic carbon transformation pathways and carbon sequestration competition mechanism
during composting
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Figure 2. Schematic diagram of hierarchical synergistic framework for humification during composting
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