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Abstract: [ Objective] Seasonal freeze-thaw can profoundly alter soil pore structure, but current understanding
of the changes in the content and composition of dissolved substances in pore water remains very limited.
[Methods] This study selected the black soil of Northeast China from a typical seasonal freeze-thaw region as the
research subject. Through controlled laboratory freeze-thaw simulation experiments, utilizing a high-speed
refrigerated centrifuge and UV spectrophotometer, this study conducted a comparative analysis of three different
particle sizes (fine particles << 0.5 mm, medium particles 0.5-2.0 mm, and coarse particles 2.0-5.0 mm) repacked
in cutting rings. Soil pore water was collected and measured at five different matric suction levels to determine its

electrical conductivity (EC) , dissolved organic carbon (DOC) content, and UV -fluorescence characteristics of
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dissolved organic matter (HIX, FI, SUVA,:,) before and after freeze-thaw.[ Results] 1) After freeze-thaw, the
proportion of macropores = 34.0 pm significantly decreased (4.84%) in soil samples of all particle size fractions,
while the proportions of micropores (0.4-3.0 um and << 0.4 pm) increased (5.45% and 2.78%, respectively). 2)
As the equivalent pore diameter decreased, DOC, EC, and HIX all decreased, exhibiting an increasing trend after
freeze-thaw. 3) For fine-grained soil samples, the SUV A, of pore water in the micropores of 0.4-3.0 pm
increased significantly after freeze-thaw, whereas for coarse-grained samples, the SUVA,;, of pore water in
almost all pore sizes decreased significantly.[ Conelusion] Freeze-thaw action can not only significantly alter soil
pore structure but also profoundly influence the distribution of soil pore water and the composition of dissolved

organic matter. It underscores the far-reaching impact of seasonal freeze-thaw disturbance in northern regions on

soil physical structure and biogeochemical properties in the following spring.
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Fig.1 Freeze-thaw simulation and pore water collection
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Fig.2 Differences in dissolved organic carbon and electrical conductivity of pore water from soils of different particle sizes

before and after freeze-thaw
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