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Effects of typical surface cover types on the soil erodibility of terrace risers in the

hilly regions of southwestern China

ZHANG Sheng-hui'?, ZHU Ping-zong"*, LUO Fu-lin"?, WANG Ding-bin"?, CHEN Xiao-yan"*

1. Key Laboratory of Soil and Water Conservation and Ecological Restoration of Chongqging, Southwest University, Chongqging
400716, China; 2. College of Resources and Environment, Southwest University, Chongqging 400716, China

Abstract: In the hilly and mountainous areas of southwest China, newly constructed terraced field embankments are
highly susceptible to rainfall erosion, which can lead to the formation of eroded gullies and severe soil and water
losses. In this study, we investigated the effect of different surface cover types on the soil erodibility of
embankments. The study was conducted in a newly developed high-standard farmland area in Shizhu County,
Chongqing, and soils from terraced embankments with herbaceous vegetation cover, biological crust cover, and bare
land cover (control) were analyzed. The results demonstrated that, compared with soil from bare land

embankments, soils from embankments with herbaceous vegetation cover and biocrust cover showed significantly
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increased saturated hydraulic conductivity, mean weight diameter of aggregates, average number of droplets, and
soil cohesion, and significantly lower soil erodibility (K-factor) , disintegration rate, maximum disintegration rate,
and comprehensive soil erodibility index (CSEI). The CSEI of soils from embankments with herbaceous vegetation
cover and biological crust cover was 57.7% and 35. 6% lower, respectively, than the CSEI of soil from bare land
embankments. The changes in the CSEI of soils from different types of embankments were monitored from mid-
summer (July) to early winter (November). The CSEI of soils changed over time, and the pattern of change
differed among the three types of embankments. The CSEI of soils from embankments with bare land cover and with
herbaceous vegetation cover exhibited a gradually decreasing trend over time. The CSEI of soil from bare land
embankments decreased from 0.82 to 0. 60, and the CSEI of soil from embankments with herbaceous vegetation
cover decreased from 0. 45 to 0. 14. In contrast, the CSEI of soil from embankments with biological crust cover first
decreased (from 0. 45 in July to 0. 24 in August) and then increased (to 0. 58 in November). Path analysis indicated
that the changes in the CSEI of soil in embankments with herbaceous vegetation cover were mainly driven by soil
structural changes due to vegetation growth; the changes in the CSEI of soil in embankments with biological crust
cover were closely related to the consolidation effect of the biological crust; and the changes in the CSEI of the soil in
bare land embankments were primarily influenced by changes in organic matter content. The results of this study
reveal the mechanisms by which different cover types affect the erodibility of soils in terraced embankments,
providing scientific technical data and practical guidance for improving the stability of these structures.

Key words: soil erodibility; terrace ridges; surface cover; soil erosion
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Fig. 6 Variation in soil erodibility indicators of edge ridges with different vegetation cover types
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Fig.7 Differences and variation in soil erodibility index for different vegetation cover types of edge ridges
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Table 1 The result of Pearson correlation between comprehensive soil erodibility index and near surface characteristics

NIRGR R SRR wbRiEE BRSO ARLE R AR SFLEE BEILEE WEEEK AP S R
Edge type EE Biological Sand Silt Clay Bulk Total Capillary f Field  Organic mat-
Coverage crust thickness  content content content  density  porosity porosity capacity ter content
FEAH B Herbaceous —0. 53%x* — 0.10 —0.12 0.04 0.51%x  —0.5]*x* —0.06%* —0.21 —0.15
HE W45 B Biological crust 0. 51 —0. 64 0.38*%* —0.38** —0.14 0.29%  —0.29% —0.17* —0.17 —0. 69%*
#iLhih Bare — — —0.18 0.23 —0.35%% 0.35%F —(.35%* —0.15% —0.22 —0. 80%*
T+ R HIOE 3 (P<C0. 05) , **RR F AR .35 (P<C0. 01) o — FR AL FRAL AR ML FR A [ JC AR 1o i
Note: * indicates significant correlation (P<C0.05), ** indicates extremely significant correlation (P<C0.01). The "—" indicates no corresponding data

for this treatment group under the specified indicator.
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Table 2 The path analysis result for seasonal variation in comprehensive soil erodibility index of herbaceous covered terraced

edge
A8 IR SIEREN e ] 3238 42 & %L Indirect path coefficient JESEREER
Argument Direct path coeffi- i 26 AL e VTS Total path coeffi-
cient Vegetation coverage  Total porosity  Capillary porosity Total cient
Hi%l B 36 % Vegetation coverage —0.436 - —0.153 —0.126 —0.279 —0.715
LB Total porosity —0.519 —0.182 — —0.257 —0.439 —0.958
B FLBE Capillary porosity —0.320 —0.107 —0.230 — —0.337 —0.658

R3 AEYERBESHRTBEVMHMEESERZLEEIFE

Table 3 The path analysis result for seasonal variation in comprehensive soil erodibility index of biocrust covered terraced edge

SRS IR S IEAEY &) 423 4% £ % Indirect path coefficient SR R B

Argument Direct path co- HHLE Organic %5 1% 5 B2 Biologi- AL Wk A oiF Total path

efficient matter content  cal crust thickness ~Capillary porosity Sand content  Total coefficient
A LT % & Organic matter content —0. 299 - —0.194 0.009 0.064  —0.121  —0.420
45 {7 JEL i Biological crust thickness —0.528 —0.343 — 0.155 —0.147 —0.335 —0.863
EEFLEEE Capillary porosity —0.271 0.008 0.134 - 0. 060 0.203  —0.068
b ki & & Sand content 0. 260 —0. 056 0.002 —0.058 — —0.111 0.149

x4 PHBHDRTEAHESSEHLBERSTER

Table 4 The path analysis result for seasonal variation in comprehensive soil erodibility index of bare terraced edge

SRS B REE AR R 6] $2 3 4% £ %X Indirect path coefficient B AR R B Total
Argument Direct path coefficient 45 41 5 Organic matter content #3i # & Silt content 43 Total path coefficient
A HLIE 7 Organic matter content —0.790 - 0.030 0.030 —0.760

3 B 4k Silt content 0.197 —0.007 — —0.007 0.190
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