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Table 1  Significant values of plant in triggering area of Guojuanyan debris flow gully

ETReS LR/ T 4 XS/ % AHXSRERE/ %0 AHXSHIRE % HYEY
1 FELE Miscanthus floridulu 14.38 15.20 7.49 12.36
2 R Commelina diffusa 13.77 12.99 5.88 10. 88
3 INKTE Conyza canadensis 9.48 6.59 8.56 8.21
4 R Artemisiasacrorum 8.10 9.21 6.95 8.09
5 B LR Poa pratensis 10. 03 5.99 5.88 7.30
6 AN = Ixeris polycephala 2.98 5.53 6.95 5.15
7 i LR Sinosenecio oldhamianus 3.47 3.78 5.35 4,20
8 NI Elsholtzia Souliex 4.74 3.45 3.74 3.98
9 RAREAE Galeopsis bifid 3.91 4.10 3.74 3.92
10 KT Cardamine hirsuta 4.74 2.26 4.28 3.76
11 o) Tephroseris kirilowii 2.26 3.36 4.28 3.30
12 K13 Malachium aquaticum 2.48 2. 40 2.67 2.52
13 KL Cyperus glomeratus 1.65 3.68 0.53 1.96
14 IKIE Oenanthe javanica 0.72 2.53 2.67 1.97
15 Jo FEL Agrimonia pilosa 1.87 1. 61 2.14 1.87
16 W Viola verecumda 2.53 1.15 1. 60 1.76
17 i 2 Oxalis corniculata 2.09 0.92 2. 14 1.72
18 P Periploca sepium 1.21 2.07 1.07 1.45
19 13 Ixeris chinensis 0.94 1. 15 1. 60 1.23
20 HbS Adenophora polyantha 0.94 1.15 1.60 1.23
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Fig. 3 Root system morphology of typical plants in Guojuanyan debris flow triggering area
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Fig.4 Relationship between tensile force and diameter of six plant roots
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Fig.5 Relationship between tensile strength and diameter of six plant roots
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Table 2 The tensile characteristics of six plant roots
. HR A%/ mm e FR_BTHL /N BUHLsR EE/ MPa
-~ i T s T s T Ay
. R 0.10 ~1.80 0.74 0.09 ~27.14 10.03 0. 40 ~29.83 14.87
* B 0.20 ~1.74 0.94 0.37 ~13.28 5.81 4.54 ~18.38 8.29
e AETEAE 0.10~1012 0.73 0.27 ~20.33 13.00 11.14 ~38.75 30.79
e AL 0.42~2.78 1.03 1.80 ~11.81 5.71 37.51 ~18.54 12.67
INKGE 0.12~3.10 1.37 0.23 ~102.56 3.59 6.02 ~51.45 20.20
BT 0.04 ~3.18 0.97 0.24 ~113.98 32.76 9.61 ~535.77 106.24
M RLAR 0.10 ~0.32 0.22 0.12~2.32 1.31 14.98 ~45.95 28.69
2N 0.08 ~2.74 0.99 0.39 ~14.33 4.98 1.45~78.03 18.77
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Root Tensile Test of Typical Grass in Debris Flow Triggering Area

LU Guihong'*, OU Guogiang', YANG Shun'?, WANG Jun'*, YU Yan'?

(1. Key Laboratory of Mountain Hazards and Surface Process, Chinese Academy of Sciences/ Institute
of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; Plant roots play an important role in slope vegetation and stability in debris flow triggering area. And root
tensile property is one of the major factors affecting slope protection of plants. In order to explore the root tensile
properties of plants in debris flow triggering area, this paper took Guojuanyan debris flow triggering area in Dujian-
gyan Sichuan, China for the study area. Based on field survey and significant values, the typical plants species were
determined and their root tensile tests were carried out. Studies have shown that Guojuanyan debris flow triggering
area was mainly distributed with indigenous plants such as Miscanthus floridulu and Commelina diffusa. They are a-
daptable and with an average root depth of 30 ¢cm or less. These plant roots’ tensile force presented power function
with root diameter and had good correlation. When the root diameter was greater than 0. 50 mm, the tensile strength
and root diameter could also be fitted with power function. When the root diameter was less than 0. 50 mm, the ten-
sile strength values of some plant roots fluctuated largely. And the average tensile strength in order were Artemisia
sacrorum (106.24 MPa) , Commelina diffusa (non-node, 30.79 MPa), Poa pratensis (28.69 MPa), Conyza
canadensis (20.20MPa) , long Kumai (18.77 MPa) , Miscanthus floridulu ( old roots, 14.87 MPa) , Commelina
diffusa (node, 12.67 MPa) , Miscanthus floridulu (new roots, 8.29 MPa ). Root tensile mechanical properties of
herbs performed well, indicating that they can play efficiency in shallow slope stability and reduce debris prove-

nance.

Key words: debris flow triggering area; typical plants; tensile force; tensile strength
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