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The Effects of freeze-thaw processes on soil aggregates and organic carbon

WANG Yang, LIU J ingshuang*, WANG Quanying

Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130012, China

Abstract: Aggregate is the basic composition unit of soil structure. Under the actions of soil microbes, and the natural processes such
as dry-wet, freeze-thaw cycles, the mineral particles, organic matters and other ingredients can form soil aggregates of different sizes.
The stable mechanism of soil organic carbon determines the ability of organic carbon store and preserving in soil aggregates, and the
soil aggregate stability and its organic carbon contents reflect the aggregate physical protection to organic carbon. The alternating
contraction and expansion caused by freeze-thaw cycles can change soil aggregate structure and composition, which obviously affect
the soil structure and water distribution and reduce soil aggregate water stability. Freeze-thaw cycles can influence the microbial
quantity and its activity by variations of soil temperature change rate, air permeability, moisture and nutrient transfer, and therefore
improve the soil organic carbon and plant residues migration and transformation. The content of soil labile organic carbon will
increase significantly at the initial stages of freeze-thaw processes. Various forms of organic carbon in soil aggregates affected by the
freeze-thaw cycles can be exposed in different degrees, and organic carbon in different aggregates would redistribute, which
influence soil organic carbon source/sink strength. With the significantly higher soil moisture caused by freeze-thaw processes, soil
organic carbon and other nutrient can be easily dissolved, or migrate through wrapping up in the mineral particles or adsorbing on the
soil colloid surface. The soil organic carbon release more at the early freeze-thaw stages, but the preservation of organic carbon in
soil may be enhanced by the frequent freeze-thaw cycles.

Key words: freeze-thaw cycles; environmental effect; aggregate; organic carbon



