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Effects of 70—Year Conversion from Forest and Grassland to Cropland on Soil
Properties and Erodibility in Black Soil Region of Northeast China
CHEN Lei', ZHANG Zhuodong”

(1.College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China;
2.Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)
Abstract: [ Objective] To reveal the long-term impacts of human activities on black soil quality. [ Methods] In the
Hebei small watershed, soil samples were collected at 5 cm intervals from the 0—40 cm solil layer to examine changes in
soil properties after 70 years of converting forest and grassland to cropland. Basic soil physicochemical properties were
measured. [ Results] 1) After forestland was converted to cropland, the soil gravimetric water content in the 0— 10 cm
soil layer decreased by 44.2% , while that in the 15— 40 cm layer increased by 34.4%. In the 0— 20 cm soil layer, soil
porosity decreased and field capacity declined by 58.4% , whereas in the 20 — 40 cm soil layer, soil porosity increased
and field capacity rose by 23.0%. After grassland was converted to cropland, the soil gravimetric water content in the 0—
40 cm soil layer showed a declining trend, with an overall reduction of 38.4%. In the 20 — 30 c¢m layer, total soil
porosity increased by 8.1%, and field capacity improved by 5.5%. 2) The mean weight diameter (MWD) and

geometric mean diameter (GMD) in the 0 — 40 cm soil layer increased by an average of 0.76 mm and 0.48 mm,
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respectively. The soil structural stability index in the 0— 20 cm layer decreased by an average of 6.2% , indicating a high
risk of structural degradation, and increased by an average of 1.2% in the 20 — 40 cm soil layer. When grassland was
converted to cropland, the MWD and GMD in the 15— 30 cm layer increased by an average of 0.28 mm and 0.23 mm,
respectively, and the risk of soil structure degradation increased in the 0 — 40 cm soil layer. 3) After forestland was
converted to cropland, the soil organic matter (SOM) mass fraction in the 0— 20 cm soil layer decreased by an average
of 3.21 g/kg, while the soil erodibility increased by 0.000 9 (t-hm?-h)/(MJ-mm) on average. In contrast, the 20 —
40 cm soil layer exhibited an average increase in SOM mass fraction of 0.94 g/kg, accompanied by an average reduction
in soil erodibility of 0.000 3 (t-hm?+h)/(MJ-mm). After grassland was converted to cropland, the SOM mass fraction
in the 0—40 cm soil layer decreased by 1.28 g/kg on average , leading to an average increase in soil erodibility of 0.000 8
(t-hm’+h)/(MJ-mm). 4) Following the conversion of forest and grassland to cropland, the correlations among soil
texture, structural stability index, SOM, and soil erodibility K-factor were enhanced. Overall, the correlations between

soil properties and soil erodibility indicators weakened. [ Conelusion] This study provides a scientific basis for research

on farmland soil degradation and soil erosion in the black soil region.

Keywords: black soil region; soil aggregate; structural stability index; soil organic matter; soil erodibility
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Fig.7 Variations of soil mechanical composition with soil depth
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