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Fig.1 Sketch map of test site
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Fig.2 Test apparatus principle of single root tensile and shear
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Fig.3 Stress-strain curve of different Caragana korshinskii
single root
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Fig4 Cross section of Atriplex canescens root( < 40)
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Fig.5 Cross section of Caragana korshinskii root( X 40)
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Fig.6 Cross section of Zygophyllum xanthoxylon root( < 40)
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Fig.8 Cross section of Lycium chinense root( X 40)
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Relationship between mechanical characteristics and anatomical
structures of slope protection plant root
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Zhu Haili*, Hu Xiasong™?*, Mao Xiaoging®, Li Guorong®, Zhang Xingling®, Chen Guicheng®
(1. Qinghai University of Geological Engineering Department, Qinghai 810016, China;
2. Northwest Plateau Institute of Biology, the Chinese Academy of Sciences, Qinghai 810007, China;
3. Qinghai University of Hydraulic and Electric Power Engineering Department, Qinghai 810016, China)

Abstract: Taking Xining basin as example, the single root tensile tests, shear tests and roots anatomical tests of five
species of shrub were carried out to study the relationship between mechanical characteristics of shrub roots and roots
anatomical structures in the loess area of northeast Qinghai-Tibet plateau. The results showed that the main factors
affected tensile and shear strength of single root including the percentage of phloem fibers and wood fibers, the degree
and speed of periderm lignification. The shrubs single root elongation rate varied directly as the area percentage of
secondary phloem, varied inversely as the area percentage of xylem. For five species of shrub, the largest area
percentage of secondary phloem is Caragana korshinskii and reached 45% showing great single root elongation rate; the
largest area percentage of xylem is Atriplex canescens and reached 50% reflecting the better mechanical characteristics.
According to the root mechanical characteristics and root anatomical features, Atriplex canescens and Caragana
korshinskii have a significant function in slope protection in Qinghai-Tibet plateau |oess area.

Key words: tensile strength, shear strength, mechanical characteristics, phloem fibers, wood fibers



