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Abstract ; Slope stabilization by vegetation is an environment-friendly, cost-effective, and sustainable biological engineering
measure , which fits in with the new concept of ecological civilization construction. We took the underground system of Moso
bamboo and Lei bamboo, which were typical scattered bamboo in subtropical zone of China, as study objects to describe the
spatial distribution condition of root systems and to explore the factors affecting the biomechanical properties of underground
system. The results showed that the proportion of length and volume for three diameter classes presented the trend of gradual

decline with the depth of the soil. More than 80% of roots concentrated in the 0—40 cm soil layer. The proportion of length
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for D <1 mm diameter class of root system was the highest. The order of proportion was Lei bamboo rhizome root
(83.62% ), Lei bamboo basal root (80.46% ), Moso bamboo rhizome root (75.70% ), and Moso bamboo basal root
(70.45% ) . The proportion of volume for D=2 mm diameter class of Moso bamboo was the biggest with the rhizome root and
basal root being 78.73% and 70.23% , respectively. The proportion of volume for D =2mm and D= 1—2 mm diameter
classes for Lei bamboo rhizome root was similar. The volume for D=1—2 mm diameter class was the biggest (50.78%).
There were significant differences between the rhizome growth stages of tensile strength and modulus strength for both Moso
bamboo and Lei bamboo. The tensile strength of middle-aged rhizome was obvious higher than that of young and old aged
rhizome, while the modulus strength of middle-aged rhizome was significant lower than that of young and old aged rhizome.
It showed that the growth stage was a factor influencing the biomechanical properties of Moso bamboo and Lei bamboo. The
relationship between tensile strength and diameter of Moso bamboo and Lei bamboo root systems were both in negative power
function with the saturated moisture content, and that of Moso bamboo basal root and Lei bamboo rhizome root were still in
negative power function with 12% moisture content. However, the relationship between tensile strength and diameter of
Moso bamboo rhizome root and Lei bamboo basal root were not significant any more. The relationship between shear strength
and dry matter quality of underground systems of Moso bamboo and Lei bamboo were both in power function, and the

increasing trend of shear strength for Moso bamboo was higher than that of Lei bamboo.

Key Words: Moso bamboo; Lei bamboo; underground system; biomechanical properties
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Table 1 Basic situation of the experimental stand of Moso bamboo and Lei bamboo

il Mo MR, A AR
Bamboo species Stand density/ ( #£/hm?) Stand age/a Average DBH/cm Average height/m
FEAT Phyllostachys pubescencens 2980—4480 1—6 9.41 10.32

&1 Phyllostachys praecox 19400—22400 1—4 3.05 5.21

DBH: Diameter at Breast Height
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Fig.1 Proportion of different diameter class length and its presence in every soil layer for Moso bamboo and Lei bamboo
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Fig.2 Proportion of different diameter class volume and its presence in every soil layer for Moso bamboo and Lei bamboo
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Fig.3 Box diagram and variance analysis of tensile strength and elastic modulus for Moso bamboo and Lei bamboo rhizome of

different ages

AFRVNE FRFRAF AR BRI A 2253 B35 (P < 0.05) ; K TR AR AR I Be ATl 225 2.3 (P < 0.05)

EE R, e K0T LLA$ 25 MPa 2 22, TR RIS AUAR RPUHisk E SR R HARN & RAH 2R K, Ut B [R]— 1774
ARSI R P30 5 AR 156 RS2 AT R AL i B 2
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PREC R R334 0.665 Fl1 0.698 , iU A RIS, RAKFEA M BATHAR M AT IR PIPIRE S AR,
EAR A 00N 2 K 25 A, B A M AR BT i 5 A8 Ak v 181 B S 45/ 0 , 78 P P AR e i 5 5041 A e 31 Bl A 2%
AR, BTV ETHARSCRRE SRR HRNCRATRE, FUR R R &G R8O~k 2, BT
RBTHREEAEAR K D=0.5—1.5 mm R REYGEF NEE R, TR AR D=0.5—1 mm R RARYEH
PIEAE /IS, AR 3R AKX AN R AR G AT RN T T AR 2R A6 W) 0 27 00 s BN (R B A s i), ek A8 T e b B 5
EEN RPN

F2 WM 1RPEKEEHT, EN ENARLEREZNABESERMENEHE
Table 2 Under the condition of saturated and 12% moisture content, the Curve fitting equation of tensile strength and diameter of different

types of roots for Moso bamboo and Lei bamboo

b S WAL (HE) HAEX[H FEAKRL SERpTRREE  PURLER BT B4R AL A M 2k 7
BIKR M i . )
. Root type Diameter Sample Average tensile [R*]/
Water content condition O . . . 5
(' Abbreviation ) interval number strength Fitting curve equation[ R*, P]
TR Bk & B (MZ) 0.42—4.12 33 34.57+12.63 Y=37.631X"°48[0.735, P<0.01]
Saturated moisture content ~ BATHIAR (MB) 0.31—3.79 33 38.20+14.60 Y=38.711X"%%°[0.680, P<0.01]
FEATR (1Z) 0.48—2.98 30 35.45+13.98 Y=38.984X"6%[(.659, P<0.01]
T PTHERR (LB) 0.39—3.15 34 28.72+7.87 Y=31.140X"%%[0.692, P<0.01]
12% & 7K % EMR (MZ) 0.42—4.61 43 32.59+10.15 Y=35.007X"[0.066, P>0.05]
12% moisture content EAHER (MB) 0.31—3.30 35 35.02+14.21 Y=36.234X"9%710.665, P<0.01]
EATR (1Z) 0.24—3.01 30 31.92+2.96 Y=32.741X"°25[0.698, P<0.01]
TVTHEM (LB) 0.30—2.80 37 33.48+6.14 Y=32.056X"134[0.276, P>0.05]

2.4 HWTF RS HinUIsmE
YT 2805 H AR E SRR T &+, A ERyisiise )z E 6 n] LA, A 34
H—E AR R, 7EH N 0—60 em AY HJZJEHN , BATAEATH T RSP0 V)58 BE 5 T4 B i 22 6] A6 7 o
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Fig.4 Under the condition of saturated moisture content, the relationship between tensile strength and diameter of different types of roots

for Moso bamboo and Lei bamboo
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