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Effects of Soil Erosion on Soil Quality of Slope Croplands in Typical
Thick-Layer Black Soil Region of Northeast China
LIANG Rui, ZHENG Fenli, WANG Xuesong, MO Shuaithao, WANG Lun, SHENG Jiaying, YANG Xinyue
(State Key Laboratory of Soil and Water Conservation and Desertification Control, Institute of Soil and Water Conservation,
Northwest A&F University, Yangling, Shaanxi 712100, China)
Abstract: [ Objective ] Elucidating the effects of soil erosion-deposition on the soil quality of slope croplands in the
black soil region of northeast China can provide an important scientific basis for the conservation and sustainable
utilization of black soil resources. [Methods] Two slope croplands in the thick-layer black soil areas of Keshan
County, Heilongjiang Province, were selected. The *'Cs tracer technique was employed to estimate soil erosion
rates. Based on the minimum data set (MDS) method, soil quality evaluation indicators were constructed to
analyze the effects of soil erosion-deposition on soil quality in slope croplands of typical thick-layer black soil
regions. [Results] 1) The soil erosion-deposition rates of slope cropland in the study area ranged from -1 563.2 to
7 916.1 t/(km*+a), with an average erosion rate of 2 669.0 t/(km*+a). Moreover, in terms of spatial distribution,
severe erosion occurred in the middle and lower parts of the slope, and mild-moderate erosion occurred at the
slope top and in the middle and upper parts. Sediments were deposited in the 50 m section at the slope bottom, and
the most severely eroded areas were located in the 120—170 m slope section. 2) MDS for soil quality evaluation

was constructed, encompassing soil clay (Clay) , soil organic carbon (SOC), total phosphorus (TP), available
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nitrogen (AN) , microbial biomass carbon (MBC) , and -1, 4-glucosidase (BG). Moreover, the MDS could
serve as a substitute for total data set (TDS) and more accurately reflect the soil quality status of croplands in the
study area. 3) In the erosion zones of the study area, the soil quality index (SQI) was significantly negatively
correlated with soil erosion rates (»p<C0.01). In the deposition zones, the SQI showed an insignificantly positive
correlation with deposition rates. In the two sample plots, the SQI in the erosion zones reduced by 13.3% on
average compared to the deposition zones, and the spatial distribution of SQI showed an opposite trend to that of

soil erosion rates. [ Conclusion ] Soil erosion is the key driving force for soil quality degradation of slope croplands

in the study area.
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Fig. 4 Spatial distribution of soil properties on slope surfaces in plots A and B
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Table 2 Principal component analysis of soil quality indicators

e e e X g

+ R bR il 1 > 3 1 : Norm
Slit 4 -0.102 0.010 -0.012 0.973 0.021 1.397
Clay 4 0.159 -0.075 -0.081 -0.954 -0.009 1.406
SOC 1 0.894 -0.212 -0.241 -0.152 -0.030 1.842
TN 1 0.890 -0.139 -0.221 -0.152 0 1.809
TP 5 0.333 -0.067 0.059 0.092 0.836 1.146
AP 3 0.105 0.394 0.693 -0.123 -0.285 1.418
AN 3 -0.162 0.094 0.799 0.003 0.348 1.373
MBC 1 0.789 -0.227 -0.280 -0.057 0.159 1.654
MBN 1 0.750 -0.089 0.010 -0.053 0.244 1.551
MBP 3 -0.195 0.240 0.749 0.095 0.139 1.354
BG 2 -0.349 0.872 0.188 0.058 -0.043 1.690
CBH 2 -0.087 0.908 0.200 0.046 0.002 1.613
NAG 2 -0.227 0.877 0.169 -0.003 -0.014 1.599
LAP 3 0.482 -0.037 -0.741 -0.093 0.100 1.521
ACP 1 -0.681 0.521 -0.025 0.042 0.226 1.615

FRAEE 3.834 2.997 2.566 1.983 1.199 —

T7 2 Bk E / % 25.562 19.981 17.104 13.222 7.991 —

STk A/ % 25.562 45.543 62.648 75.869 83.861 —
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Table 3 Common factor variances and weights for TDS and MDS

LR Tglg?ﬁﬁDS TDS & MDS
Slit 0.975 0.078
Clay 0.972 0.683 0.077 0.182
SOC 0.928 0.802 0.074 0.213
TN 0.887 0.071
TP 0.890 0.280 0.071 0.075
AP 0.784 0.062
AN 0.819 0.578 0.065 0.154
MBC 0.783 0.799 0.062 0.213
MBN 0.638 0.051
MBP 0.693 0.055
BG 0.925 0.615 0.074 0.164
CBH 0.871 0.069
NAG 0.850 0.068
LAP 0.804 0.064
ACP 0.760 0.060
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