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Location of the study area and distribution of soil sampling sites
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Table 1  Basic features of the samples plots
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Table 2 Nonerotated and rotated component matrix of selected-common closely antierodibility indexes in study area

JiEd wir e 5
Y, Y, Y, Y, Y, Y,

X, 0.764 0.003 0.434 0.841 0.161 0.197

X, 0.822 0.195 0. 386 0.825 0.148 0.402

X, 0.748 0. 648 —0. 070 0.397 0.222 0. 882

X, 0.551 0.754 —0.221 0.139 0.162 0.935

X, 0. 888 —0. 090 0. 351 0. 882 0.332 0.179

X, —0. 697 0. 150 —0.217 —0.661 —0.334 —0. 082

X, 0.892 —0. 261 —0.184 0.533 0.770 0.146

X, 0. 759 —0.428 —0.115 0. 509 0.714 —0.071

X, —0.911 0.196 0.212 —0.518 —0.773 —0.217

X 0. 693 —0.195 —0. 265 0.327 0.678 0.147

Xy —0.471 0.013 0. 659 0.128 —0.736 —0.313
FRIEAR 6.3 1.385 1.159 3.714 3. 047 2.084

T 25T/ o 59.273 17.591 10. 533 38. 760 29. 697 19. 941
Rt TR/ Y 59.273 76. 864 87.397 38. 760 68. 456 87.397
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Table 3 Particle size composition under different land use types
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Fig.2  Variation of soil particle content under different land use types
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Fig.3 Variation characteristcs of water-stable aggregates in different land use types
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Table 4  Other indexes characteristcs under different land

use types

ey 0-25 mm/KE MWDyg/ FHHUR/  #HE/

- PEHIRR/ % mm g kg grem ™’

iR 58.57¢c 1.05b  27.98¢ 1. 20a

N 62.61c 1.38b  32.81bc  1.23a
P85 b 76. 69b 2.08a  38.96b  1.17ab
TR 85. 85a 2.17a  42.02b  1.18ab

L 82. 69ab 2.13a  52.37a  1.10b
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Table 5 11 indexes characteristics under different land use types
X, X, X, X, X X X, X X Xy Xy

Bl 76. 58 59.19 26.7 0.55 48. 84 69.42 58.57 1.05 37.56 27.98 1.20
SRbel 87.79 64.98 28. 66 0.50 66. 66 72.02 62.61 1.38 36. 00 32.81 1.23
P& 83.61 63.78 29. 26 0.57 70. 24 53.69 76.69 2.08 19. 34 38.96 1.17
THE R 82.76 69.11 37.46 0.83 71.73 46.04 85.85 2.17 10.91 42.02 1.18
M 90. 97 70.98 36. 24 0.67 85.10 56.92 82.69 2.13 12.33 52.37 1.10
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Table 6 Synthetic index of soil anti-erodibility under differ-

ent land use types
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Effects of different land use types on soil anti-erodibility in Chongqing
karst depression and karst-hill peak areas

REN Xia, YAN Ningzhen, CHENG Yongyi, HUANG Xingcheng

(College of Resources and Environment, Southwest University, Chongqing 400716,China)

Abstract The karst area in southwest China is the largest one,which is mainly located in Yunnan Province, Guizhou
Province and Sichuan Province. Beibei district of Chongqing belongs to subtropical monsoon humid climate,and is con-
trolled by the brush fold of Huayin mountain.Its geological structure is the parallel ridge valley landform of "one hill
three ridge two valley",which is composed of karst depression-hills in eastern Sichuan.The carbonate rocks are mainly
Triassic Jialingjiang formation (T ), Feixianguan formation (T,f) and the Permian Maokou formation (P,m). The devel-
oped soil is yellow and brown calcareous soil. Under the influence of geology and climate, the soil is seriously eroded
by chemical dissolution, gravitational and fluvial erosion.In order to explore the changes and differences of soil anti-
erodibility under different land use types,and provide scientific basis for soil erosion control and ecological reconstruc-
tion in karst area of Chongqging. The topsoils of 5 land use types,including cultivated land, abandoned land, shrub-
grass slope land, forest land and orchard, were selected in depression-hill peak area of Jigong karst mountain in
Chongqing.Through the combination of field survey and lab analysis,11 common closely indexes related soil anti-erod-
ibility were screened and comprehensive evaluated using the principal component analysis method.The results show
that: the soil in the study area belongs to clayey to loamy soil, and the most easily eroded particles ranged from 0.05 to
0.25 mm. The optimal indexes on behalf of soil anti-erodibility are >0.25 mm aggregate destruction rate, >0.25 mm wa-
ter stable aggregate content, degree of aggregation, <0.01 mm physical clay content, structural particle index and <
0.001 mm clay content. That is, the lower the aggregate destruction rate >0.25 mm, the higher the content of water sta-
ble aggregates content of >0.25 mm, the degree of aggregation, the physical clay content <0.01 mm, the structural parti-
cle index and the clay content of <0.001 mm, the stronger the anti-erodibility of karst soil. According to the synthetic
index analysis, 3 principal components are extracted and the comprehensive evaluation model of soil anti-erodibility
was established.The order of evaluation of soil anti-erodibility was, forest land > shrub-grass slope land >abandoned
land> orchard> cultivated land. It is suggested that appropriate returning cultivated land to forest or grassland in the
karst area will help to reduce water and soil loss, and reasonably human activities can improve soil anti-erodibility and
capacity of water and soil conservation.

Key words karst area, land use types, soil anti-erodibility, principal component analysis
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