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Purple Soil in the Three Gorges Reservoir Area

FENG Tao, CHEN Xiaoyan, ZHU Pingzongi PAN Zhenhua, YANG Lan, WANG Dingbin

(Chongqing Key Laboratory of Soil and Water Conservation and Ecological Restoration/College of Resources and Environment, Southwest
University, Chongqing 400716, China)

Abstract: [ Objective ] Soil erosion resistance reflects the vulnerability or sensitivity of soil to erosion, which is a critical
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parameter utilized for soil erosion prediction and is of significant importance for predicting regional soil erosion and adjusting
land use patterns. Nevertheless, the potential effect as well as their driving mechanism of vegetation types on soil erosion
resistance is still scarce in the purple soil of the Three Gorges Reservoir Area. Therefore, this study aimed to explore the potential
effect of vegetation types on soil erosion resistance and decipher the influencing mechanisms of purple soil in the Three Gorges
Reservoir area. [ Method ] Based on a full field investigation in the Qinling watershed of Zhongxian County in the Three Gorges
Reservoir area, seven typical vegetation types of the coniferous forest of Cupressus funebris Endl. (CF) and Pinus massoniana
Lamb. (PM), broadleaf forest of Eucalyptus spp. (E), Citrus reticulata Blanco. (CR), shrub (S), grassland (G) and maize (M) were
selected. Combined with the field sampling and indoor analysis, difference analysis, correlation analysis, redundancy analysis and
path analysis, the differences as well as the main influencing factors of soil erosion resistance between different vegetation types
were comprehensively analyzed. [ Result ] The comprehensive soil erosion resistance index (CSRI) varied from 0.05 to 0.72
between different vegetation types, among which maize had the minimum CSRI, then followed by CR, G, E, PM, S and CF.
Moreover, CSRI varied significantly between different vegetation types with the CSRI of SL and CR being significantly lower
than that of other vegetation types. Compared to M, CSRI of CR, G, E, PM, S, and CF increased by 210%, 407%, 779%, 816%,
1095% and 1217%, respectively. Differences in CSRI between different vegetation types were closely related to near-surface soil
properties and vegetation characteristics. Correlation analysis indicated that CSRI was significantly positively correlated with
organic matter content, water-stable aggregates content, total porosity, clay content, litter weight of the semi-decomposed layer,
and root mass density, whereas significantly negatively correlated with bulk density (P<0.05). The results of redundancy analysis
showed that water-stable aggregates, clay, and organic matter contents were the main factors controlling the differences in CSRI
between different vegetation types, which could explain 64% of the total differences. However, the influencing mechanism of
vegetation types on CSRI in purple soil was different from most previous studies carried out in other regions. Influenced by the
formation process of purple soil, variation in CSRI between different vegetation types was dominantly controlled by clay content
via its direct effect and indirect effect through increasing organic matter and water-stable aggregates contents. [ Conclusion ]
Sloping land and orchard land are still the potential areas of soil erosion in the Three Georges Reservoir area since it has the
minimum CSRI. Cupressus funebris Endl land can be promoted as soil and water conservation species in the reservoir area. The
relevant research results can provide a scientific basis for the adjustment of land use structure and the selection of tree species for
soil and water conservation, to realize the green and sustainable development of the Three Georges Reservoir area.

Key words: Soil erosion resistance; Vegetation type; Purple soil; Three Gorges Reservoir area
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Fig. 1 Location of the study area and pictures showing the tested sites
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Table 1 Basic information on different vegetation types
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Table 2 Differences in soil properties between different vegetation types
IR Rt AT 3 A A B
. o ‘ ‘ HE AL
TS (A Goig A g2 A Water stable ~ Organic matter
Bulk density / Total porosity/
Vegetation type Sand/% Silt/% Clay/% aggregate/ content/
(grem™) %
% (gkg")
LiErz)
20.35+£0.55d  76.63+£0.59d 2.9540.03d 1.25+0.03ab  51.22+1.11ab 86.00+0.59a 48.43+1.52a
Cupressus funebris Endl
TN
37.70+£0.13a  59.34+0.13¢g 2.96+0.13d 1.14+0.13b  56.87+3.82a 66.43+6.57b 26.53+0.79¢
Pinus massoniana Lamb
iy
Broadleaf forest of 21.65+0.15¢  75.23+0.14¢ 3.12+0.01¢ 1.38+0.05a  47.71+2.03b 80.46+2.25a 17.45+£2.09d
Eucalyptus spp.
it
23.92+0.27b  73.81£0.26f 2.27+0.02¢e 1.44+0.02a  45.65+0.73b 53.41+1.09b 16.38+1.00d
Citrus reticulata Blanco
#EA Shrub 12.98+0.46e  81.45+0.93¢ 5.03+£0.06a 1.27+0.08ab  52.06+3.16ab 91.79+1.12a 40.78+1.07b
U Grassland 12.92+0.21e  83.82+0.20b 3.25+0.01b 1.35+£0.03a  49.17+1.12b 61.40+2.09b 13.95+0.31de
E K Maize 10.41£0.13f  86.46+0.11a 3.10+0.01¢ 1.38+0.03a  47.88+0.97b 27.1249.05¢ 11.80+£0.31e

TE: BRI EEARER s KRR R A >0.25 mm HIRES &

(7 51 A i) /N 5 5 B 7S A [ A 0 288 7 ) 22 e ol 3%

(P<0.05); TR, Note: The data in the table are average + standard error; The water-stable aggregate content is > 0.25 mm aggregate content;

Different lowercase letters in the same column indicate significant differences among different land use types ( P<0.05 ); The same below.
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Table 3 Differences in vegetation characteristics between different vegetation types
FHTE Y ELSE Litter thickness /mm H 7% 4% TR Litter weight / (thm™) M
es W
Vegetation type A B4 &t A oM aiF Root mass
Un-decomposed Semi-decomposed Total Un-decomposed Semi-decomposed Total densit};
/ (kgm™)
iEE)
1.60+0.21d 8.92+2.10b 10.51+2.22¢d  0.54+0.07¢ 1.60+0.02b 2.13+0.08b  1.08+0.12a
Cupressus funebris Endl
DM
10.97+1.55b 6.46+0.74bc 17.4342.13b 0.90+0.11b 1.74+0.53b 2.64+0.48b 1.54+0.21a
Pinus massoniana Lamb
HeA©
Broadleaf forest of 19.13+1.54a 18.00+2.19a 37.13+1.32a 1.85+0.21a 3.91+1.19a 5.76+0.98a  0.364+0.09b
Eucalyptus spp.
ik
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Citrus reticulata Blanco
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