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Abstract: Analyzing the spatial distribution and dynamics of soil erosion and soil organic carbon
(SOC) components in sloping farmland within the black soil region of Northeast China is essential
for elucidating the mechanisms underlying SOC component changes and the influence of soil
erosion. A straight-slope farmland in a typical black soil area of Shangzhi city, Heilongjiang
province was investigated; through systematic soil sampling, laboratory analysis, and the " Cs
tracing technique, the spatial distribution of soil erosion and its relationship with SOC component
variations were quantitatively examined. The results show that; @ the average soil erosion rate

1

on the sloping farmland is 4 096. 39 t « km * + a ', corresponding to a moderate erosion
intensity; erosion primarily occurs at the mid-slope position, while deposition areas are mainly
distributed on the west side of the slope top and at the slope bottom. @ Cultivation leads to a
23.38% decrease in SOC content, with mineral-associated organic carbon (MOC) content
declining by 20. 36 % and particulate organic carbon (POC) content declining by 28.58% ; within
the POC content, coarse particulate organic carbon (CPOC) content decreases by 47.78% , and
fine particulate organic carbon (FPOC) content decreases by 19.87%. @ Soil erosion rate shows
significant negative correlations with SOC, POC, MOC, and FPOC contents (with the negative
correlation to SOC content being highly significant), and their spatial distributions are
consistent; however, no significant correlation is found between soil erosion rate and CPOC
content. The study demonstrates that soil erosion is the primary factor driving the loss and
redistribution of SOC, POC, MOC, and FPOC along the slope; in contrast, the marked loss in
CPOC is mainly attributed to enhanced microbial decomposition following the disruption of soil
aggregates by tillage practices.

Key words: soil erosion; '*"Cs tracer technique; soil organic carbon; sloping farmland; black soil;

spatial distribution; Heilongjiang
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Table 1 Statistical Results of Soil Erosion Rate of Sloping Farmland Based on *” Cs Tracer Technique
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Table 3 Soil Erosion Rates in the Black Soil Region of

Northeast China Based on ¥’ Cs Tracer Technique
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