5539 A 14 1) *E &~ 2 Eild Vol.39,No.14
2019 4F 7 A ACTA ECOLOGICA SINICA Jul.,2019

DOI: 10.5846/stxb201809141986
Pk, DU, R R BCHE T M9, L TR W 2 e DX MR AR R X 38 A 088 JEE S R 9. AR A5 541, 2019,39(14)

LiJ, JiaHX, Zhao Y F, Ou Y S, Liu Y, Wang X.Ecological restoration with shrub roots for slope reinforcement in a shallow landslide-prone region.Acta
Ecologica Sinica,2019,39(14) ;

EBEREE X XHEEARRAINBIE T EETEE R
I #7F 5%

A2 ' REE RER RES A F E OFE

1 ZMRF IR SBE, 2 730000
2 PN RV A E T E LR E, 22 730000

?ﬁi% ARSI B TR R R AT, A A8 B T L Tl — 7 A0 DX, A VR R T M 2 R X i JBUK A
Kz o 30 i BRI 6 1 I P O U X 2 DX SR O o R E AR R T AR R ) S BOR R AT RO R
THEAR Z0F L S BRSSO 2 S P A 20 2 2RI HE AR AR I 3 J iy o AR st AL B A PO R B S AR
PR RAATE 35 R R EOC 2R (p<0.01) AR AR <1 mm A B AHAR DT BE FRe ik | BRI 50 BE MU AR 7> AR > IR AL S KL 59
T OB 5 B S KR T R TR, SRR T (C) RN BE AR (@) P BE & /K RGN/, 76 109% B Ie L & KT iy
i SR AU R A1 A8 > RS FUMIS WA 5 AR 22 % 230, AT RIS 1~ AR — b 52 A 0 i JEE el RS R AR AE 1.5 AR AR
HRZR LS b e 0 5 HE S SR AR AR5, AT A PR 1 22 e XS I3 [ 30, O — — B T2k JRR O
BB E S ISR,
SRSREAA : PRI D AR AR s DRI OO SR E K PR

Ecological restoration with shrub roots for slope reinforcement in a shallow

landslide-prone region
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Abstract; Ecological construction is the foundation of sustainable development in “the Belt and Road” region. Longnan,
Gansu Province, is an important water conservation region in the core area of “the Belt and Road” region, and frequent
natural disasters, such as shallow landslides and debris flows are major geographical features of this area. The soil and root
systems of four typical shrubs ( Periploca sepium, Lespedeza bicolor, Ziziphus juyjube and Punica granatum) were studied by
single tensile test and direct shear test of remolded soil to explore the improvement of soil physical properties and shallow
landslides. The results showed that the root system of these shrubs could significantly improve the soil water content and pore
structure of the soil. There was a significant power function relationship between the tensile strength and root diameter (p <
0.01), and the tensile strength of the capillary root with diameter < 1 mm was the highest. The tensile strength of a single
root was in the order of L. bicolor > P. granatum > Z. jujube > P. sepium. The shear strength of remolded soil decreases with
an increase in water content, and the soil cohesion (C) and internal friction angle (@) decreased with an increase in water

content. At the optimal moisture content of 10% , the shear strength was in the order of P. sepium > Z. jujube > P. sepium >
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L. bicolor. With increasing root density, the shear strength of root soil composite system of P. sepium and L. bicolor
decreased. The shear strength of P. sepium and Z. jujube reached the highest while it was under 1.5 times that of the natural
root density. This study could provide a theoretical basis for vegetation restoration in “the Belt and Road” region by

evaluating the effects of different shrub slopes in shallow landslide-prone areas.

Key Words: shallow-landsides prone; plant root system; tensile strength; shear strength; soil and water conservation
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Table 1 Results of direct shear test of soil under different water content

K HI A E KR BUOTSREE S IEE T IA X R iR C WSS @
Plant type Remolding soil Relationship be.t\iveen shear Root cohesion/ Internal friction R?
water content /% strength and positive pressure kPa angle/ (°)

FLH0 P, sepium 10 y=22.46+0.51x 22.46 27.02 0.96
20 y=11.51+0.42x 11.51 22.78 0.99
30 y=-4.35+0.37x 4.35 20.30 0.98

AT L. bicolor 10 y=11.86+0.44x 11.86 23.75 0.92
20 y=9.27+0.37x 9.27 20.30 0.99
30 y=4.78+0.24x 4.78 13.50 0.95

FRHE Z. jujube 10 y=12.18+0.64x 12.18 32.62 0.96
20 y=7.83+0.45x 7.83 24.23 0.98
30 y=3.57+0.33x 3.57 18.26 0.96

Fi# P. granatum 10 y=11.81+0.65x 11.81 33.02 0.98
20 y=8.47+0.60x 8.47 30.96 0.94
30 y=2.62+0.48x 2.62 25.64 0.98
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Table 2 Results of direct shear test of root-soil composite under different root densities
PLoTsR S X ik CE
- . A JEE A% NP
\ KR TER A KR Witk PR e D
it ESi) . Intermal
Root density/ Relationship between Root o Cohesion R
Plant type 4 . friction
(g (100 g +)7") shear strength and cohesion/kPa R growth
. angle/ (°) o
positive pressure rate/ %
anl 0 y=22.46+0.51x 22.46 27.02 - 0.96
P. sepium 0.50 ¥=29.13+0.54x 29.13 28.37 29.70 0.83
0.75 y=25.43+0.48x 25.43 25.64 13.22 0.97
1.00 y=23.13+0.40x 23.13 21.80 2.98 0.97
R 0 y=11.86+0.44x 11.86 23.75 - 0.92
L. bicolor 1.20 ¥=26.94+0.32x 26.94 17.74 127.15 0.98
1.80 y=16.30+0.50x 16.30 26.57 37.44 0.95
2.40 y=13.29+0.51x 13.29 27.47 12.06 0.96
Jig A 0 y=12.18+0.64x 12.18 32.62 - 0.96
Z. jujube 0.85 y=18.22+0.34x 18.22 18.78 49.59 0.77
1.28 y=16.03+0.72x 16.03 35.75 31.61 0.79
1.70 y=13.08+0.48x 13.08 25.64 7.39 0.90
e 0 y=11.81+0.65x 11.81 33.02 - 0.98
P. granatum 0.52 y=19.56+0.52x 19.56 27.47 65.62 0.97
0.78 y=14.29+0.69x 14.29 34.61 21.00 0.99
1.04 y=12.92+0.64x 12.92 32.62 9.40 0.96
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