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Abstract: [Objective] To investigate the erodibility of soils on the banks of erosion gullies developed under
different land uses in the typical black soil region, and to identify the key influencing factors and their mechanisms.

The findings are intended to provide a scientific basis for soil and water conservation in black soil regions.

s B #A:2024-07-17 f& B H #8:2024-09-16 B2 HE:2024-10-14

THTE : F K [ AR 40 H (421073560 5 1 R e AL 3 55 40l A A 5T B0 5 AR RL5 /NI H (22023QNXZ03)

E—1EF LW (1998—), L, WAL A R WL hse A BF 5807 10 ) R HEfR il . E-mail:s210201001@neau.edu.cn

BEMEE: TR (1964—) 5 By K3 B W4 F 5 0t , EZNF L GUEMAK H 74505 W5 . E-mail: wlwang@nwsuaf.edu.cn
http://stbeyj.paperonce.org



55 31 N A A PR b DA () o ) 288 A AR ol Vg A 7 ST ol 1 e HG e TR R 19

[Methods] Erosion gullies developed on farmland, woodland, and grassland in the typical black soil region were
selected as the study sites. A combination of field sampling and laboratory testing methods was employed to collect
soil and root samples from soils layers of 0—30 ¢cm, 30—60 cm, 60—100 cm, 100—150 cm, and 150—200 cm
along the banks of the erosion gullies. The physical and chemical properties of the soil, root biomass density
(RBD), and soil erodibility parameters were determined. These parameters included the soil erodibility factor K,
the content of water stable aggregates > 0.25 mm (WSA_,;) , disintegration rate (SDR), and shear strength
(zp). [Results] The RBD on the erosion gully banks was primarily concentrated in the 0—30 cm soil layer, and
RBD significantly decreased with increasing soil depth. The RBD in the forest gully was 2.56 times and 5.75 times
higher than that in the grassland gully and the farmland gully, respectively. The soil bulk density (SBD) and
saturated hydraulic conductivity (SHC) were in the order of farmland gully > woodland gully > grassland gully,
with water content (SWC) showing opposite trend. The contents of soil organic carbon (SOC) , total nitrogen
(TN) and total phosphorus (TP) of grassland gully were 1.87, 2.20 and 1.33 times higher than those of woodland
gully, and 2.01, 1.65 and 1.08 times higher than those of farmland gully, respectively. SBD and SHC increased
with increasing soil layer, while SWC, SOC, TN and TP decreased with increasing soil layer. The K and <, of
farmland gully > woodland gully > grassland gully, showing a trend of increasing with the soil depth, while
WSA. 5, was completely opposite. The SDR of farmland gully > grassland gully > woodland gully, and
increased with the soil depth. Correlation analysis results showed that SBD, SWC, SHC, silt content, SOC,
TN, TP and RBD had significant effects on soil erodibility parameters. Redundancy analysis further showed that
SOC explained 46.1% of the variation in soil erodibility, making it the most significant factor, followed by Silt
(11.5%) > RBD (6.0%) > SHC (5.5%) > SWC (2.6%) >TP (2.4%) > SBD (1.4%). [ Conclusion] Soil
erodibility of gully banks is controlled by factors such as vegetation type, soil organic matter content, and soil
texture. Increased vegetation cover significantly reduces soil erodibility by enhancing organic matter content and
optimizing soil texture.

Keywords: black soil region; erosion gully; soil erodibility; soil physical and chemical properties; root biomass
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Table 2 Descriptive statistical characteristics of soil physical and chemical properties
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Fig. 2 Variation characteristics of soil physical and chemical properties
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Fig.3 Variation characteristics of soil erodibility
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Table 3 Pearson correlation analysis of soil erodibility
factors and influencing factors

e bR WSA s K factor SDR T
SBD —0.647" 0.811° 0.549" 0.373
SWC 0.380 —0.533" —0.389 —0.118
SHC —0.528" 0.761" 0.718™ 0.613"
Silt —0.567" 0.777" 0.519" 0.505
SOC 0.754™ —0.825" —0.439 —0.203
TN 0.728" —0.771" —0.387 —0.169
TP 0.479 —0.523" —0.237 0.002
RBD) 0.535" —0.446 —0.466 —0.200

TE " FRARAR bR Z F7E 0. 01 /K 1 i 3 MG, FRam 48 bR Z )75 0. 057K
B AR
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Fig.4 Relationship between soil erodibility factors and soil and root properties
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Fig. 5 Redundancy analysis (RDA) and factor contributions between soil erodibility and soil properties
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