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Fig. 1  The distribution of different degraded grassland and the

growth situation of the herbs in the study area
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Fig.3  Operating principle of single root tensile and shear test apparatus
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Table 1~ Test results of single root tensile resistance of

six herbs in the study area
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Fig.4 Relationship between single root tensile resistance and root diameter of six herbs in the study area
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Fig.5 Relationship between single root tensile strength and root diameter of six herbs in the study area
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Fig. 6 Relationship between shear resistance and shear displacement of root-soil composite systems of six herbs and soil without root in the study area
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Fig.7 Relationship between shear strength and vertical pressure of root-soil

composite systems of six herbs and soil without root in the study area
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Table 2 Direct shear test results of root-soil composite systems of six herbs and soil without root in the study area

— R FIKFE WEBE  REHuE BRI CMH  WERI CHEMBKIRE  NEEM e H
/(g/cm®) /% /(g/cm®) Zi:! /kPa /% /°

INEER - £ A 1.20 20.5 0.039 108 20.42 84.3 25.3
AR - +E A1k 1.27 20.5 0.015 134 18.76 69.3 28.4
BRI - +E AR 1.31 13.6 0.024 84 16.01 44.5 26.2
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Mechanical Effects of Alpine Grassland Plants in Slope Protection
in Maqin County of the Source Area of the Yellow River

.1 . . o2 .1 . 1 -1 . 1.2
LI Guangying ,HU Xiaotian , LI Xilai", YU Dongmei ,FU Jiangtao ,ZHU Haili" ,HU Xiasong "
(1. Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences , Xining ,810008 Qinghai,China;

2. Qinghai University,Xining ,810016 Qinghat,China)

Abstract; Mechanical strength tests have been conducted on grass roots of alpine grassland plants in Magin County
to study their mechanical effects in soil fixation and slope protection in the source area of the Yellow River. Three
representative sampling plots were selected according to the degradation degrees which were marked as non-degrad-
ed grassland, lightly degraded grassland and heavily degraded grassland. The root tensile strength and shear
strength of the dominant plants in this alpine grassland was studied to estimate the contribution to soil fixation and
slope protection. The selected dominant plants in non-degraded grassland were Kobresia pygmaea C. B. Clarke and
Stipa purpurea Griseb. , in lightly degraded grassland Leontopodium nanum ( Hook. f. et Thoms. ) Hand. — Mazz.
and Ajania tenuifolia ( Jacq. ) Tzvel were chosen, Potentilla bifurca 1. and Saussurea arenaria Maxim were the
dominant in heavily degraded grassland. The result of single root tensile test shows that the descending order of sin-
gle root strength of these plants is Stipa purpurea Griseb. > Kobresia pygmaea C. B. Clarke > Leontopodium nanum
(Hook. f. et Thoms. ) Hand. — Mazz. > Potentilla bifurca L. > Ajania tenuifolia (Jacq. ) Tzvel. > Saussurea salsa
(Pall) Spreng, while the result of direct shear test shows that the descending order of root-soil composite systems
shear strength is Kobresia pygmaea C. B. Clarke > Stipa purpurea Griseb. > Leontopodium nanum ( Hook. f. et
Thoms. ) Hand. — Mazz. > Potentilla bifurca L. > Ajania tenuifolia ( Jacq. ) Tzvel > Saussurea salsa ( Pall)
Spreng. The study has theoretical significance in investigating the mechanism of the alpine grassland plants for slope
protection and in prevention and control of geological disasters such as water and soil loss, and shallow landslide in

the region and other regions with the similar environmental conditions.

Key words: the source area of the Yellow River; alpine grassland; slope protection with vegetation; root-soil com-

posite systems; tensile strength; shear strength; mechanical effects
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