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Effects of pavement excavation on root characteristics of four
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Abstract: [Objective] The effects of pavement excavation on the root characteristics of four typical plants in
subalpine meadows were analyzed in order to provide references for slope vegetation restoration. [ Methods] Four
common subalpine herbaceous plants, Potentilla fulgens, Anaphalis sinica, Plantago asiatica and Myriactis

nepalensis, were selected as the research objects. The root morphology, physiological characteristics and tensile
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properties of different plants in the disturbed area (fill slope) and undisturbed area were measured, and the
influence of pavement excavation on root characteristics was discussed. [ Results] O After pavement excavation,
the root system of P. asiatica and M. nepalensis became more developed. The root length, root surface area, and
root volume of them increased by 241.97% and 106.97% (p<<0.05), 233.87% and 71.03% (p<<0.05), and
174.52% and 87.07% (p<<0.05), respectively. However, it had a relatively small impact on the P. fulgens and A.
sinica. @ After pavement excavation, the activity of peroxidase (POD) in P. asiatica and M. nepalensis decreased
by 9.81% and 7.23% (p<<0.05) , respectively. The scavenging process of hydrogen peroxide (H,0,) was
blocked, and the content of H,0, increased by 8.33% and 14.71% (p<C0.05), respectively. @ After pavement
excavation, the tensile force, tensile strength and Young’s modulus of single root of plant roots did not change
significantly, And the single root tensile force of P. fulgens and A. sinica was significantly greater than the other
two. [Conclusion] The tolerance and tensile properties to soil disturbance of straight-rooted P. fulgens and A.
sinica green to pavement excavation are stronger than those of fibrous-rooted P. asiatica and M. nepalensis, which
can be preferentially selected in regional slope vegetation restoration.

Keywords: pavement excavation; subalpine meadow; root morphology; physiological characteristics ;
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Fig.1 Growth status and root morphology of four kinds of plants (at disturbed zone )
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Table 1 Effects of pavement excavation on soil physical and chemical properties
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Table 3 Effects of pavement excavation on physiological characteristics of four kinds of plant roots
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513

D R A JE T2 X0 I g 1 A 4 R AR AR R B R TR 43

M S AT, AR R UL uR B B A 2,31~
45.64 MPa, #2247 o 3 Bl AR B A% 52 5 bR IR /)N |
R*4 T 0.42~0.88 [] , P4 R 2 5 32 Fl A5 5 10065 O 8K
U, ZE TR R R LG ORI MR E R
i A R L T IA R R R A 2 AR B R B AR BT
SRS AR

0 o K F, T=13.04D°%, R*=0.78, p<0.001
° e iz, T=14.94D"*, R'=0.69,p<0.001
40
g BERE
a %
S 30
]
bt
Pl 20 +
B
10 +
0 L L L ! )
0.5 1.0 1.5 20 25 3.0 35 4.0 45
R 4% /mm
307 o KB, 1=9.90D°%, R*=0.44, p<0.001
sl o oz, T=8.95D"%, R*=0.59,p<0.001
[e]
< [ ]
S 20p 1 c AT
E 15+
nH
4]
E 10 b
5 °
0 L
02 04 0.6 0.8 1.0 1.2 1.4 1.6

M3 4 AR, X TR B X, 4 R 9 F- BBt hir
WO R N . F A (14.30 MPa) & 4 [ & & 3¢
(13.57 MPa) = [l 7 %b & # (12.41 MPa) =~ 4§
(12.05 MPa) ; % FH 2l X, 4 Fi ke 9 F- ¥ b o i 3R
K B B e (17.50 MPa) > 7 7 (14.81 MPa)
SRR (11.76 MPa)~Z [ (10.97 MPa) .

07 o K F, T=13.02D°%, R*=0.88, p<0.001
. o #izh, 1=10.24D°% R'=0.77,p<0.001
40
< [ ]
(=] =
g 30 b o b 'é A
g
il
el 20 -
B
10 b
0 L . . . . . )
0.5 1.0 1.5 2.0 2.5 3.0 3.5
R 42/mm
0r o K #F, T=11.02D°%, R'=0.42, p<0.001
® e #tzh, T=11.87D"%, R*=0.51, p<0.001
40 °
<
% dREHAE
< 30
#
fal
Pl 20 +
B
10 +
0 . . . . . . . )
02 04 06 08 1.0 12 14 1.6 1.8

R AZ/mm

5 ERIFIE 4T B ARG 58 B AR 00

Fig.5 Effects of pavement excavation on single root’s tensile strength of four kinds of plants

My QR it i 0% 2 AR R IR Be o8 1k A2 O 1Y R

FH P16 AT 1 AR F A7 IO Y [l R 9.98~236.71 MPa,
MR Z g ER A i B AR A2 5t R oR 8008 /N L R FE 0.33~
0.87, P4 g ZE b5 % & 5 FIZE T LA RO 84T, 185 2
RGO AEE, WABEGWESER S,
INRFEFAEY) 2R A T AR OB R 2 R A .
2% 4 A1, X TR LB X, 4 Rk 9 - 24 R A R
PR 8 Bl e 5 (78.66 MPa)~ & 7 (77.38 MPa)
A P4 B 25 2 3 (74.04 MPa) = % }ij (66.88 MPa) ; %f
TR X AMEY PR &R N FF
(93.77 Pa) =[5l & %k 7 % (89.76 MPa) > 1 ;i Z & 3¢
(58.79 MPa)=~ %1 (55.27 MPa)

3 W w
31 EEFEWRASHZM

T 25 f it 3 R M) K TR A o AR RO
AT HEYE KRR L, BRI 5 KR B 3 AR

(R D AFEP R AR AR AR LR
O SRR o — 7 T, AR T B AR A AR i R
S5 OR AR v X ARGy R I3 AT ROM  RARE X K g3
Fr 43y W30 5 5y — I A B XA W R B
CE 2¢) , RZ AL K , M TE] 52 4 /)y, T R K FE AL
AR AR AR R T A AR HIE 2l XA ) Bl 2 3 (18T 2b)
o ] 5 4 B2
LA TE I T 206 P8 R 2 e SR M A T S D
X A (B8] 2R e R WA B R . MR o A TR DR E
& HE W WS R P B T IR R BE D, T R 2 B S A
AR R A R (0—40 em) , 1M 4= 7 A1 1B 5 56 7
AR EZ AT LR E(0—20 em) , P Z B KA
T LA A [ Ak el e EL A g ) SR A A
SEVTIR A RE 17, R I 2 A= 35 B I Y R 2 B S A
A A T A IS N
JCHAC I % T 475 S U g L ) o L Y 7 o 4 Bl
Jr 3o WCHORIE % T 428 2 5 200 5 1l 75 ) 4 e AL



44 pi s U E SR

W46 %

Bl JEE ARG A T O VA LTS IR i R . S
BOM LG, 38 8% JT 2 %8 - H8 ) i 08 B Ay il 0 b 3 4 ot
SR RE R, ELWR S BEAE o Z5TAR 2R AR 2R AR ) X i
A ) L 5 TE T 2L AR AR B A T 0—
20 em M RJE LR IUE £ HHR T B L

SRS AR R R AR A AR I 45, O 1)
SRR O RO U ER R EE AT
0—40 cm 4 JZ , HOME I Z U K 53 FIFR 43, TRCHCRE
i T R A i 0 AR S 9 s A A AR R R
WK 53 IR 53, R TR T 2 PR 0

200 1 o K F, E=75.99D", R=0.84, p<0.001 2501 o o K F, E=67.36D"", R=0.87, p<0.001
o iizh, E=76.82D"", R*=0.71,p<0.001 o 3, E=76.33D"" R=0.57, p<0.001
160 200
< <
=5 P
2 120} a A EmE 2 150l b &
- e
= 80+ w100 |
R R
40 50
o
0 s : : - - : - ; ; 0 s - - s - - -
0.5 1.0 1.5 20 25 3.0 35 4.0 4.5 0.5 1.0 1.5 2.0 2.5 3.0 3.5
R #2/mm R 42/mm
120 ¢ o K7, E=56.48D" R’=0.56, p<0.001 160 r 2 o K FY, E=71.82D"*, R’=0.46, p<0.001
° eI, E=45.92D"% R'=0.63,p<0.001 140 e iizh, E=72.01D°*, R*=0.33, p<0.001
100
g ~ g 120} i
2 g0 | C i—fﬁ E d IEI %ﬁﬁﬁ
@ P 100
z 60} % 80
R B eo0f
40 |
40 | e, o
20 . . . . o 90 20 . . . . . . . )
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
R 42/mm 1R 12/mm
6 EHEFENIFHEDERRGKEENZMN
Fig.6 Effects of pavement excavation on single root’s Young’s modulus of four kinds of plants
Fa AMEDRRBRIAME
Table 4 Single root’s tensile resistance of four kinds of plants
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