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Table 1 Basic condition of the tested slopes
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Table 2 Basic growth status of Medicago sativa at

different slope sites
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Sketch map of plant root pull-out test device
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Table 3 Blank test of pull-out test
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Figure 1
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Figure 2 Root diameter of Medicago sativa
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Table 4 The growth angle of Medicago sativa taproot
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Figure 3 The proportion of taproot and lateral roots
of Medicago sativa
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Figure 4 The root length proportion of different diameter

classes of Medicago sativa
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Figure 5 Root biomass of Medicago sativa
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Figure 6 Root pull-out resistance of Medicago sativa
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Effect of rocky slope gradient on growth characteristics

and pull-out resistance of Medicago sativa roots

LI Yi-qiang', WU Hong-yan*,ZHAO Bin', LI Yi-wei', XIA Yu',

SUN Sheng-nian', LIANG Yan-ning', WANG Yu'
(1. Beijing Shoufa Tianren Ecological Landscape Limited Company ,Beijing 102600,China;2. Institute o f

Tur fgrass Science , Beijing Forestry University ,Beijing 100083 ,China)

Abstract; The effect of slope gradient on the growth characteristics and slope protection of Medicago sativa

roots in the process of vegetation restoration on rocky slopes was studied by investigating the root characteris-

tics of three years old M. sativa growing on 40°,50° and 60° rock slopes using excavating whole root systems

method along the Beijing-Chengde Expressway. The pull-out resistance of roots was measured by hydraulic ten-

sion meter. The results showed that with the increase of slope gradient, the diameter of taproot tended to in-

crease, the diameter of grade I and grade I lateral roots decreased. With the increase of slope gradient, the length

proportion of lateral root tended to increase, taproot decreased,fine root (0 mm<Cd<C2 mm) increased, medium

root (2 mm<Cd<{5 mm) decreases gradually. The growth direction of taproot did not change with the change of

slope. The biomass of lateral root was much less than taproot,and under the condition of 40° slope,the biomass

of taproot was significantly less than that of 50 ° and 60 ° slopes (P<C0. 05). With the increase of slope gradient,

the root pull-out resistance increased gradually.

Key words: rocky slope;gradient;root characteristics; pulling-out resistance; Medicago sativa



