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Fig.1 Scanning electron microscopy image of the interface of soil POM and MAOM
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Fig.2 Formation, transformation, and stabilization mechanism of soil POM and MAOM
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Fig.3 Schematic diagram of the grouping process of soil particulate and mineral-associated organic carbon
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Abstract: Improving the carbon sequestration and sink capacity of terrestrial ecosystems is one of the most
economical and green ways to achieve the carbon peaking and carbon neutrality goals on schedule. Soil
particulate organic carbon (POC) and mineral- associated organic carbon (MAOC), as important soil organic
carbon fractions, are the key to understanding changes in the carbon cycle in terrestrial ecosystems. Previous
studies have shown that climate warming has changed the carbon cycle of terrestrial ecosystems and affected the
input of organic carbon from plants and microorganisms at the same time, but there is no unified conclusion on
the response of soil organic carbon components to climate warming and their controlling factors. This article
systematically introduced the framework of soil particulate and mineral- associated organic matter. The
formation, transformation, and stabilization of the two components were described. The article reviewed current
research progresses on the response of soil particulate and mineral-associated organic carbon to climate warming
and their influencing factors. On this basis, the shortcomings of existing research and future challenges were
discussed, and the key scientific issues that need to be solved urgently at present and future research directions
were proposed, in order to provide a theoretical reference for the formulation of soil organic carbon management
and solutions to climate change.

Keywords: soil organic carbon; climate warming; particulate organic carbon; mineral-associated organic carbon;

microbial necromass carbon



