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Abstract: [ Objective] The biological diversity and the anti-tensile mechanical properties of plant roots in the
Ngoring Lake area were investigated, to provide data support for the effective prevention and control of
geological disasters such as soil erosion and the sod layer slump of alpine grassland in the Ngoring Lake area,
the source of the Yellow River, as well as a theoretical basis for the research on the failure mechanism of the
sod layer. [ Methods ] Based on the sample survey results in the study area, single-root tensile tests were
performed on the dominant herbaceous plants in the area; the differences in single-root tensile strength,
single-root tensile intensity, single-root ultimate elongation and single-root modulus of elasticity of the
different herbaceous plants and their relationship with the root diameter were comparatively analyzed in
different root-diameter levels. [ Results] The dominant herbaceous plants in the study area were Carex
moorcroftii » Astragalus polycladus, Artemisia frigida » Poa annua, Leontopodium pusillum. and Lagotis
brachystachya. Under the condition of root diameter range of 0.10—0.60 mm, the single root tensile strength

and single root tensile intensity of the above six herbaceous plants exhibited the trend of power function
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growth and power function decrease, respectively, with the increase of root diameter. Furthermore, there

was no significant functional relationship between the single-root ultimate elongation and single-root elastic

modulus and root diameter. Considering the mechanical property indexes of single root tensile resistance,

species importance value, and root type of different plant types, Poa annua exhibited the best soil fixation

capacity in the Ngoring Lake area. [ Conclusion] The root systems of the six dominant herbaceous plants

in the study area have better soil-fixing potential, among which Poa annua has the strongest soil-fixing

ability. This study’s results can provide a certain basis for the soil and water conservation work in the

Ngoring Lake area.
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Fig.1 Deformation failure of sod layer slump at

natural sloping grassland
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Fig.2 Condition of sample survey site
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Table 1 Background information of each test
point in Ngoring Lake area
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Table 2 Distribution of root diameter of herbaceous plant roots
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RLER 1 29 60 19 6 4 8 3 0
T P AL 0 2 20 17 0 3 0 0 0
bores 0 5 6 16 23 19 13 11 68
KGR 0 3 25 24 13 2 1 2 0
LR E 0 4 13 17 17 14 4 8 30
S T G HL T 0 29 8 0 2 2 0 0 0

1.4 BRAMIRETE

BRI A0 A 2 O L A SRS AR A R
AlAE B9 HY-0580 BUGHLF fl B 7 7 RIS AL, W
TR K N AL s R 10 ke, KA
0.3% . FUARPLA L i 2R AT AR R AL B, ST TR AR BL
Ho—di 3 cm AR Je R BEL AR A A R 4 R —
S I B A IO SO A L B 3 O i 1 7 28 (LA R AR
B Ae B 5 PRI 3 om MRBAAE N o — 5B, |
P I L] AR B 4 R B S AR BEAR AR B9 10 £ A
WFFTI 5 em 1y AR Bebm K B2, HL e B A AR B L
TR A AR HT RS2 R PR . sl fe ke B
AR B f 350 20 1 B 7 B v S BOMR B A 4 S i S B

JId 7 BB e B X6 i X AR AR AR B e 41 BT U 4R 4 5
T A B, A R 2 i Y R AR B AR AR 5
FEAE R AT T 46146, B A LI 5 mm/min 2) 3 AT,
HERB AR, RGO T BT e B (E /Y
BAARGURL 1 27 R PR b D A ROBE L O e PR AR A2 2
BHEATIHIE . A MR R A7 P AR B AL
I iR NN A SR S SR P S

2 iS50

B A
RE XA B 17 A AT Y o) 9 B 16 J8 . i
3 AL AN R O R SR AR R A PRI AE 2 5

2.1

x3 HRARTEARAUEVYMARREEZE

Table 3 Plant species composition and importance values at different points in study area
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Table S Single root tensile mechanical property indexes of six herbs at test area
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Table 4 The a plant diversity indexes of each test point

R P'flzick Shanr}on-Wifner Si‘mpsf)r?, Pielog .
‘ THE AR ZHERE WYEER

1 7.00£1.63 1.54%£0.09 0.7440.04 0.6740.04

2 7.68+1.70 1.1840.17 0.61£0.06  0.4540.06

3 9.3340.94 1.27£0.17 0.6440.04 0.5040.07
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2 1.7240.73° 4.0043.54 64.0048.49° 868.924102.21
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Fig.3 Relationship between single root tensile force and root diameter of six herbs in test area
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8 K bR i R 5 44 B
16 ¥=9.119 6x**, R*=0.048 4, p<<0.001 16 y=26.413x""", R*=0.112 3, p<<0.001 y=4.500 6x"***, R*=0.147 4, p<0.001
. r -
°
® Y W a FH#HA e bFHREFX c h%
° L] ° °
= o ° ‘@ hd = S &
%12_ .:.° . %12_ . oo ’ %9_ .. °
% oo.. oso.o L) g e é:j ° °* . .
g 8 . o;;o‘o'o::.. o _________ = 8+r ° :.: - . m 6r . e o o
1> ¢ -*’5“-’” = S ose * = o* : * et oo .
= . " o ® . ® e ° ® X EE o0
4t " e® o ] 4t o o 3r e .- .- (] oo o
&) A g e i . # . wn %" 0
.o oo. . S . % °%
0 . . . . . ) 0 . . . . ) 0 ' . . . ,
0.1 0.2 03 04 0.5 0.6 0.1 0.2 0.3 0.4 0.5 0.6 0.1 0.2 0.3 0.4 0.5 0.6
R f%2/mm R 2/mm R %/mm
16 - @ y=4.5163x"*, R*=0.0327, p<<0.001 16 - y=3.6072x"", R*=0.026 8, p<<0.001 16 ¢ »y=13.084x"*"°, R*=0.0199, p<<0.001
. hd °
[ ] g N KR &% i g 1% d
. ey, COBIRRE e SHEE, < b ., [HARRER
& 127 b IO :° & 12} N % 1270 o °
& . XY ° ° & °, & 0 ® .-
€] 3 A e <] gl ¢ ¢ o o = 3 lo hd
m o0 " . e ® = ! . . m o, - °
X ':‘.'o' ----- e.. X ® eo o X . .
. ° o - = ... . J ° = . °
= 41t s e’ o ° 4t et 0. % ..o 4L e
pris ° L L ] ° P °® o ®e® o pirs C XY} °
. o -’ °%° o . 'o: .c’ ° - o::
0 : : . : ) 0 : : : : ! 0 : : : : .
0.1 0.2 03 0.4 0.5 0.6 0.1 0.2 0.3 0.4 0.5 0.6 0.1 0.2 0.3 0.4 0.5 0.6
R 4%/mm R #2/mm R #2/mm

2.3.4 RARBEMEFTLAREZXEZ K6 i il
DX 6 i B AS A9y B AR 9 PR S B 5 AR AR 18] 19 G R R

Bs5s RBREXoMEAEMERBREFEXRSREXR

Fig.5 Relationship between single root limit extensile rate and root diameter of six herbs in test area
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Fig.6 Relationship between single root elastic modulus and root diameter of six herbs in test area
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