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Temporal and Spatial Dynamics of Soil Microbial Biomass Carbon and Its

Influencing Factors on an Eroded Slope in the Hilly Loess Plateau Region

QIN Qian', ZHU Shi-shuo', XIA Bin*, ZHAO Yun-ge’, XU Ming-xiang'*"

(1. College of Forestry, Northwest A&F University, Yangling 712100, China; 2. State Key Laboratory of Soil Erosion and Dry-land
Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resource,
Yangling 712100, China)

Abstract: Soil erosion affects the soil environment and exerts an important impact on the soil organic carbon distribution, deposition,
conversion, and carbon dioxide emission. The soil microbial biomass carbon can respond sensitively to these changes. The soil
microbial biomass carbon under erosion and sedimentation conditions was studied for the erosional slopes at five organic carbon levels at
typical erosion and deposition sites in the hilly loess plateau region. Through the study of the soil microbial biomass carbon in the rainy
season, the influencing factors and their degree of influence on the soil microbial biomass carbon of the slope soil under erosion-
sedimentation conditions were analyzed. The results showed that (D Soil erosion lead to significant spatial and temporal differentiation in
the soil temperature and humidity and the soil organic carbon in the erosion and sedimentary area on the slope, and the degree of
differentiation was related to the soil organic carbon level. (2 The soil microbial biomass carbon increased significantly at the end of the
rainy season, with an increase of 91. 08% -286. 83% . The soil microbial biomass carbon content in the slope sedimentary area was
higher than that of the erosion area. With increasing soil organic carbon level, the difference between the soil microbial biomass carbon
content of the erosion and sedimentary area increased, and its spatial differentiation increased. @ The soil microbial biomass carbon in
the erosion and deposition areas responded differently to the soil organic carbon content, temperature, soil moisture, and other factors.
Before the rainy season, the soil microbial biomass carbon was most sensitive to soil moisture changes. However, at the end of the rainy
season, the soil microbial biomass carbon was most sensitive to soil temperature changes in the deposition zone. The soil microbial
biomass carbon was most sensitive to the soil organic carbon in the erosion zone. Soil erosion and seasonal variation were important
reasons for the spatial and temporal distribution of the soil microbial biomass carbon on the eroding slopes. The differences in the
sensitivity of the soil microbial biomass carbon to the different influencing factors was mainly due to the restrictive conversion of the
different factors.

Key words; organic carbon levels; erosion/deposing area; soil microbial biomass carbon (SMBC) ; soil temperature and humidity;

sensitivity
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Table 1 ~ Soil erosion intensity on the slope for different organic carbon levels (mean +SE)
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Fig. 2 Effects of erosion on the soil temperature and humidity for different carbon levels
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Table 2 Variation of soil temperature and humidity (0-10 cm) in the erosion and sedimentary areas on the slope
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Table 3 Soil organic carbon content of the slope for different organic carbon levels ( mean + SE)
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Fig. 3  Differences in the soil organic carbon and microbial biomass content between the erosion

and sedimentary areas of the slope for different organic carbon levels
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Table 4  Contributions of different factors to the SMBC content variability ( variance) on the eroding
slope before the rainy season (June) and at the end of the rainy season ( September)
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Table 5 Contribution of different factors to the variation (variance) of the SMBC content
on the erosion and deposition zones before the rainy season (June)
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Table 6 Contribution of different factors to the SMBC content variation (variance) on the erosion and

deposition zones at the end of the rainy season ( September)
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