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650224, China; 3.Zhanyi Karst Ecosystem Observation and Research Station, Qujing, Yunnan 655500, China)
Abstract: [ Objective] This study aims to clarify the compositional characteristics, spatial differentiation patterns,
and structural stability differences of soil humus under different environmental conditions, and to elucidate the
pathways through which humus regulates soil aggregate structure and enhances soil water and nutrient retention
capacity. [ Methods] This paper summarizes research progress on the response and feedback mechanisms of soil
humus to environmental factors by reviewing relevant domestic and international studies and using
multidisciplinary theories from landscape ecology, molecular biology, and spectroscopy. [ Results] Under diverse
environmental conditions, soil humus in rocky desertification areas demonstrates a certain degree of heterogeneity,
which is jointly influenced by a variety of environmental factors at different scales. The processes of humus
production, migration, transformation, and decomposition are not only a response to environmental factors, but
also exert feedback regulation on them, thereby altering the soil environment. [ Conclusion] Three levels-macro,

meso, and micro-are the main manifestations of the intricate "physical-chemical-biological" coupling and
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interaction network between humus and the environment in rocky desertification soils. This network is an essential

example of the soil environment’s self-regulatory ability to preserve ecological balance in karst rocky

desertification areas. Future research should enhance interdisciplinary collaboration and extend the investigation of

the correlations and feedback mechanisms between environmental conditions and humic components, thereby

providing a scientific foundation for the precise control of rocky desertification and soil carbon pool management.
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Table 1 Key influencing factors and pathways of humus distribution in rocky desertification soils at macro scale
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Fig.1 The mutual feedback regulation between humus and environmental factors
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