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Abstract

As the core unit of soil structure, soil aggregates play a key role in maintaining the stability of or-
ganic matter, regulating nutrient cycling and enhancing soil erosion resistance. Soils in the tropics
are significantly different from temperate soils in terms of aggregate formation and stabilisation
mechanisms due to their high degree of weathering, low organic matter inputs and unique mineral
composition (kaolinite, montmorillonite and iron and aluminium oxides). Traditional hierarchical
models emphasise the dominant role of organic matter in agglomerate formation, but the interac-
tion of inorganic cementing materials (clay minerals and oxides) and cationic bridge bonding ef-
fects in tropical soils become important drivers. Studies have shown that biotic factors (microbial
secretions), abiotic factors (Caz+* and Al3* ionic bridges) and human activities (land-use changes,
farming practices) combine to influence agglomerate stability. However, the relationship between ag-
gregate stability and organic matter in tropical soils is controversial and lacks universal theoretical
models. In the future, we need to focus on the differences in soil-forming parent rocks, cation action
mechanisms and multi-factor interaction effects, in order to reveal the dynamics of tropical soil ag-
gregates, and provide a theoretical basis for carbon sequestration and sustainable soil management.
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Figure 1. Soil aggregate formation and influencing factors
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