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Effects of wild herbaceous vegetation roots on
undisturbed surface soil shear strength

ZHANG Hui-ren, LI Fa-hu®, ZHANG Xin-ping
(College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract Current researches on soil slope protection with herbaceous vegetation are focused on the aboveground parts
of vegetations. There is little knowledge on the role of vegetation roots. In this study, the effects of herbaceous
vegetation root parameters on shear strength of soil-root composite were carried out by direct shear apparatus in
laboratory on undisturbed soil samples collected at different growth stages of annual wild herbaceous vegetations. The
investigated annual wild herbaceous vegetations mainly were Echinochloa crusgalli (L.) Beauv. and Setaria viridis
(L.) Beauv. . The results indicated that the correlation of soil-root composite shear strength with root weight density
was greater than that with root length density or root-soil area ratio. The shear strength of soil-root composite increased
with the increase of dry soil density and root weight density,but decreased with the increase of soil water content. The
effect degrees of soil density or soil water content on soil-root complex shear strength was greater than that of root
weight density. The standard regressive coefficients (Beta values) of root-soil composite shear strength with soil
density,soil water content, and root weight density were 0. 456, — 0. 321, and 0. 186, respectively. A significant
enforcement role was found for the annual wild herbaceous vegetation root system on soil-root composite shear
strength. The wild herbaceous vegetation roots could increase soil shear strength by 19.8% —39.5% when root weight
density was 5— 10 kg/m®.
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Fig. 1 Variation of soil-root complex shear strength with dry soil density

(a) and soil water content (b) at different sampling times
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Fig. 2 Variation of soil-root complex shear strength with root weight density

(a) and root length density (b) in soil at different sampling times
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Table 1  Partial correlation coefficient (R*) of soil-root complex shear strength with dry soil
density,soil water content,and vegetation root system parameters
Y T/ HHEKE/ Y REHEE/ (kg/m’)  WREKHE/(km/m*)  AR-+HWEHALL/ X

Month (t/m*) Soil water Root weight Root length Root-soil
Dry soil density content density density area ratio

3 0.022 0.011 0. 320 0. 065 0. 235

4 0.031 0.320™" 0.142™ 0.019 0. 004

6 0.452" 0.003 0.002 0.015 0.008

8 0.533™" 0.491" 0. 000 0.035 0.042
4 WK I 0.207" 0.183" 0. 042" 0. 000 0.053"

oo, | xxx SR RIARETE 0.05.0.01 1 0. 001 it /KT B3E.

* , %% ,and **% refer to statistical significance at 0. 05,0, 01,and 0. 001 levels, respectively.
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