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Effects of contour reverse-slope terraces and hedgerows on soil erosion
resistance of sloping farmland in northwestern Yunnan

Liu Xinyi, Zhao Yangyi, Wang Zhenchao, Zhu Wanjing, Wang Keqin
(College of Soil and Water Conservation, Southwest Forestry University, Kunming 650224, China)

Abstract: [Objective] This study aims to reveal the effects of contour reverse-slope terraces and hedgerows on
soil erosion resistance, thereby providing a reference for soil erosion control in sloping farmland. [Methods] Based on
field investigation and laboratory analysis, the main physicochemical indicators affecting soil erosion resistance were
analyzed by correlation analysis, taking contour reverse-slope terraces, hedgerows, and undisturbed sloping farmland
soil as research objects. Meanwhile, combined with the grey relational degree, a coupling model of erosion
resistance indicators and soil physicochemical property indicators was constructed to comprehensively evaluate the
erosion resistance of the two control measures in the southwestern alpine-gorge region. [Results] (1) The mean anti-
scour coefficients of the contour reverse-slope terraces and hedgerow plots were 2.33 and 1.79 times those of the
sloping farmland, respectively, and their erosion resistance indices increased by 50% and 30% compared with the
sloping farmland. (2) Soil physicochemical properties were closely related to soil erosion resistance characteristics.
Soil organic matter, =>0.25 mm water-stable aggregates, =>0.5 mm water-stable aggregates, mean weight

diameter, and geometric mean diameter were significantly positively correlated with the anti-scour coefficient and

s B #8: 2025-09-30 f&E HHA:2026-01-28 ¥ HH:2026-01-29

WENIR B - 8 % A & R F (2022YFF130290402) 5 7 154 15 4E A A4 L 5 (YNWR-QNBJ-2019-215)

E—EE XK Z(1996—) 2 IR & A a5 A4, EZ N F MK H R FEFFSE . E-mail: 1726866949@qq.com

BEMEE: EB(1964—), 5 HIN R A, 202, EZNGK LR FFA/N RSB 25 58 BT %Y . E-mail: wangkeqin7389@sina.com
https://stbeyj.publish.founderss.cn



5 6 3]

T2 A8+ 45 g S 35 PR 00 8 e 0 L 7 G 3 Ml R S B AR i BE D B R 255

erosion resistance index (p<C0.01) , while soil bulk density and aggregate destruction rate were significantly

negatively correlated with anti-scour coefficient and erosion resistance index (p<Z0.01). (3) The overall coupling

level of the soil erosion resistance and physicochemical properties systems was moderately coordinated, and the

coupling coordination degree followed the order: contour reverse-slope terraces (good coordination) >>hedgerows

(moderate coordination) >>sloping farmland (weak coordination). [ Conclusion] The establishment of contour

reverse-slope terraces and hedgerows can significantly improve soil structure and enhance soil erosion resistance,

showing remarkable effectiveness in controlling soil erosion on sloping farmland.

Keywords: contour reverse-slope terrace; hedgerow ; erosion resistance; correlation analysis; coupling correlation
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Fig.1 Schematic diagram of runoff plots and contour reverse-slope terraces
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Table 3 Soil particle composition characteristics

‘ g e ok o

T b + 2 SIE YR D

0.05~2 mm 0.002~0.05 mm <0.002 mm
0—10 14.2049.79Da 53.28+4.91Aa 32.5240.71Cc 2.733
o 10—20 12.31+6.41Ch 54.84+16.39Db 32.85-+7.76Bb 2.729
F i IRy

20—30 12.22+6.71Ba 53.48-+11.23Db 34.30-+5.02Bb 2.682
30—40 14.14+6.20Dc 57.40+9.93Cab 28.46+8.62Aa 2.705
0—10 13.61+6.06Ca 65.154+9.03Ba 21.24+9.46Ba 2.783
- 10—20 12.57+5.60Ca 67.15+7.94Ba 20.35+9.14Ba 2.728
20—30 12.51+6.27Bb 58.62-+12.38Bb 28.87-+2.75Db 2.685
30—40 15.82+3.12Bb 56.114+9.63Ba 28.07+2.37Ch 2.725
0—10 16.72+7.02Ab 57.13+17.54Cc 26.15-+1.60Db 2.812
i 9t 10—20 14.72+4.66Ba 60.24-+4.30Aa 25.04+1.33Cab 2.748
(X 1) 20—30 15.71+5.34Bb 55.15+10.22Aa 29.14-+1.99Dab 2.720
30—40 14.00-+7.27Bb 68.80+9.91Bb 17.20+7.24Ca 2.722

W AN R R E T B R AN R it 22 57 183, AN ) /NG 7 B 3R A () 15 i P9 4% 1 J2 ) 22 7 B 3 (p<<0.05)
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Fig. 3 Variation characteristics of soil anti-scour coefficient and soil erosion resistance index
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Fig. 4 Correlation between soil physicochemical properties and erosion resistance indicators
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Table 4 Coupling matrix of comprehensive erosion resistance indicators and physicochemical indicators
SEHK B X, X, X, X, X, X, X, X, X, X X, X X CFHME
X, 0.93 0.82 0.78 0.8 0.88 0.82 0.94 0.92 0.83 0.85 0.81 0.89 0.92 0.87
X1 0.72 0.57 0.64 0.63 0.90 0.66 0.82 0.64 0.73 0.84 0.85 0.79 0.91 0.76
Xy 0.52 0.46 0.59 0.76 0.67 0.93 0.90 0.94 0.80 0.83 0.89 0.89 0.91 0.78
Xy 0.77 0.54 0.62 0.70 0.61 0.89 0.92 0.93 0.82 0.81 0.70 0.92 0.83 0.78
Xis 0.79 0.55 0.84 0.80 0.78 0.91 0.88 0.74 0.80 0.85 0.82 0.91 0.85 0.82
T35 1E 0.75 0.59 0.69 0.74 0.77 0.84 0.89 0.84 0.80 0.83 0.82 0.88 0.88 0.80
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Table 5 System coupling coordination degree of
comprehensive erosion resistance indicators and
physicochemical indicators
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