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Abstract: [ Objective ] The tensile strength characteristics of plant roots were studied to understand the
performance of roots in complexes, in order to provide a basis for the selection of plants to be used in ecological
slope protection. [ Methods] Single root tensile tests were carried out on the roots of Iris tectorummazxim
and Artemisia argyi taken from the source areas of the Lanniqing Landslide in Zhaotong City, Yunnan
Province. The deformation and failure characteristics and tensile strength features were determined from
macroscopic failure characteristics, deformation-tension curve, and feature parameters of fracture tension,
maximum tension force, tensile strength, elongation rate, and tensile modulus. [ Results ] O Iris root damage
showed obvious ductility, while A. argyi root damage showed brittleness. The average elongation rate of
I. tectorummaxim was about three times of A. argyi when damaged, and the root system of I. tectorummaxim
showed good elastic-plastic deformation characteristics and strong deformation ability in the tensile process.
@ Due to the protective effect of the periderm, the deformation-tension curves of Iris tectorummaxim
roots mostly showed fluctuation and multiple peak values, while the roots of A. argyi mainly showed an
approximately linear response. @ Diameter and length significantly affected the mechanical features and

parameters of roots. Fracture tension and maximum tension force increased with increasing root diameter,
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while tensile strength and tensile modulus decreased. The variation of the characteristic parameters of tensile
strength was enhanced when the root length was short. Therefore, it is recommended that plants be selected
that have little change in root diameter along the axial direction and the roots be as long as possible when
carrying out relevant mechanical tests. [ Conclusion ] We recommend selecting vegetation with good root
tissue structure, thick periderm tissue, strong deformation ability, large elongation rate, and obvious ductile
failure characteristics to be used as slope protection plants.

Keywords : root tensile test; tensile characteristic parameters; stress and strain characteristics; failure characteristics;

herbaceous slope protection plant
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Fig.1 Tensile deformation-tension diagram of roots of two plants

WA 3R 9T 32 B T3 Sy AR AR W 4 g, L I s R
IR W MR R Ak SLR 32 ) B F e n AR
IR 24, Bt X6 87 1) r 3 Sk Je K AL B a5 BT LA K F i
PEVERE SR AR 2 L de KB BL 0 AT R 9 R A 4
Bl A-10-6 1 5 2 A FR fie K i 1 A 24 hr 1 A
85,32 100.08 NLH R R R & R TH 2 imie
KRTF#H, A-10-2 Wi S 4.01 N, e KAL)



55 3 R o A 2 P A I T A2 8 i e U X A ) AR R P AR 15

F48.01 N, il KRoihi hREKERRTEERZ
(R A5 BT 7 8 7 % AR R BT P 3 4 BT B R FH e Rt
PR AT G . TR R LG A
3.14~16.61 mm”, IriFWr %4 /5 4.01~129.62 N,
KHiH1 36.67~136.42 N. B AR R BT 8 7K 3 (1) W7 4
L3 0 S5 KA 7 i A AR 2R A AR 1 XA 1
LA EREL N 2.11£0.92(p>0.05),
JEH R 1.00£1.24 (p<C0.05) , Fx KPCHL ST 19 4% K iR
HZER TR, AR AR R IR 0 2 R 1E 43 B

140 1 —— W3 f

a
-O0-H RPN A
120
100 u]
gE‘ o y=53.65+2.11x oo
Z 80r g ul R:_();f——”’n ———— A
I I S A
& 6oy A Ho o o y=55.10+1.00x
a o
o o g R™=0.02
40t o R
A
20 +
0 . L4, . LA , .
2 4 6 8 10 12 14 16 18
R 2 A7 46 3 1 #/mm”

AR W B ) — AR A TR B AL BN B RE L
TR T P A R TR A A4 e AT A P AR A
A TE — 7 B P X ] g ) S e AN W R
P14 725 1 AR A A A s 22 AR /DN T i R 437 U 722 £ 1]
0 ERS T BAT I PRI R 9 5 AR ROR UL BR T
RRAR 30 A7 AR 28 T 20 2R 2854 AR AR A 2 X T B R AR
WA AR R B KRB Ik B — . BT DR
A0 U6 A AR ) P Z 1) 5 AN SR AR 4 B IE FE A

20 f---00--g0-0000000--0-0-0---0-0-----------0-0
19.71 MPa
16 + % °
§ o
@ 127 o y=17.49-0.97x
b R’=0.49
e o
ifj 8+ o o
B
R EE L L RPN PP L EEEEE CCERP T
4.18 MPa
0

2 4 6 8 10 12 14 16 18
R 2 4] 46 8T A/ mm”

2 BEERFEER—HRXRHEAN/RNEEXR

Fig.2 Cross-sectional area-maximum tensile/tensile strength relationship of Iris roots
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Fig.3 Cross-sectional area-maximum tensile/tensile strength relationship of Artemisia roots
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Table 1 Tensile test results of roots of two plants
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Table 2 Tensile modulus test results of single root system
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