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Research Progress on Soil Organic Carbon Loss and
Control in Sloping Farmland in Black Soil Areas

PAN Xiaocheng' , CAI Shanshan’, SUN Lei’, WANG Wei’, GAO Zhongchao® , SUN Zhiling’ ,
LUO Longtao’ , LI Lin'

(1. Rongtong Agricultural Development (Harbin) Co. » Ltd. » Harbin 150010, China; 2. Heilongjiang Academy of Black
Soil Conservation and Utilization, Harbin 150086, China; 3. College of Resources and Environment, Northeast
Agricultural University, Harbin 150030, China; 4. Heilongjiang Ecology Institute, Harbin 150081, China)

Abstract: Slope farmland. characterized by its distribution on slopes with uneven terrain, is a type of dryland
farmland. The topography of these areas leads to issues such as water and fertilizer runoff and soil erosion.
Soil erosion not only causes the loss of organic carbon but also depletes the soil carbon pool of sloping
farmland. Traditional farming practices that lack soil and water conservation measures further intensify soil
erosion and carbon loss. Therefore, implementing effective erosion control measures is crucial for mitigating
the risk of soil carbon loss. To better understand the turnover process of organic carbon in the soil of sloping
farmland and to assess the impact of remediation techniques on soil carbon loss, this review examines recent
domestic and international research on soil organic carbon loss and its remediation techniques. The article
highlights the direct effects of physical and chemical factors on carbon loss and the indirect effects of
microorganisms. It also analyzes the carbon blocking and replenishment effects of various technological
measures and anticipates future research on the soil organic carbon turnover mechanism under microbial action,
the molecular structure of different organic carbon groups, and the carbon sequestration potential of different
technologies.

Keywords: slope farmland; erosion; soil organic carbon; carbon loss; water and soil conservation
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