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Physiological Responses of Three Ground Cover
Plants under Sulfur Dioxide Stress

YANG Xiaoxiao, YANG Dan,FANG Huanhuan, LI Xi, HU Qi,SUN Lingxia”

(College of Landscape Architecture,Sichuan Agricultural University,Chengdu 611130, China)

Abstract: Ground cover plants are one of the essential landscape plant species among the current urban
greening,and understanding the physiological mechanism of these plants resistance to sulfur dioxide (SO, )
can help us choose the suitable species. In this study,three ground cover plant species (Petasites japonica ,
Stachys lanata and Trigonotis omeiensis) growing under the greenhouse condition were selected and
screened for tolerance to acute SO, injury. Four SO, treatments including 0,5. 71,11. 43,and 17. 14 mg *
m °® were used in this study,and release of SO, were achieved using the artificial simulated fumigation
method. Differential response to SO, injury among these three species was manifested through the pheno-
typic injuries and the various physiological indexes. Our results showed that: (1) the phenotypic injury of
three species is ordered in sequence from severe to light as S. lanata™T. omeiensis>P. ja ponica. The con-
tent of chlorophyll and the value of leaf pH decreased gradually with the increase of SO, concentration,
while the levels of MDA content,the electrolyte leakage rate,and the contents of soluble sugar and the pro-
line rose in the varying degree among the three species. Furthermore, the activities of superoxide dismutase
(SOD) , peroxidase(POD) , catalase(CAT) were activated dramatically. (2) Through the subordination func-
tion and principal component analysis, we concluded that the resistance to SO, among these three species is

ordered in sequence from high to low as P. japonica™T. omeiensis>S. lanata. (3) The purification ability
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to SO, is ranked in order from high to low as P. japonica™S. lanata™>T. omeiensis by analogizing sulfur

accumulation within leaf under SO, stress. The results shows that P. japonica has the strongest capacity of

resistance and purification of SO, and it can also has no obvious phenotypic injury through its own stress

protection system to improve resistance to SO,. This conclusion can guide us in respect of large-scale use of

P. japonica in heavily SO,-polluted urban areas.

Key words: ground cover plants;resistance to sulfur dioxide;purification ability; physiological response
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17.14 mg * m

The damage rate of leaf among the three plant

species under the various SO, concentrations

I F 4% #% Damage rate of leal/ %
LR UIEA

Plant species 0 5.71 11.43 17.14
/(mgem *)/(mgem %) /(mgem *)/(mgem %)

e

P. japonica 0 0 <5 5
#4EAKIN - .
S. lanata 0 15 35 15

U S P 5 0 10 15 25

T. omeiensis R R

T 3 2R = 1 3 T AL/ B AL

Note: Injury rates= Injury area/total leaf area.
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Fig.1 Leafl injury symptoms of three undercover plant species after 7 days with the various SO, concentrations
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different SO, treatments at 0. 05 level. The same as below
Fig. 2 The content of chlorophyll (a+b) in leaves of three

plant species under diferent SO, concentrations
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Fig. 3 The pH value of leaf extract,the electrolyte
leakage rate,and the content of MDA in leaves of three

plant species under different SO, concentrations
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of three plant species under different SO, concentrations
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of the three plant species under different SO, concentrations
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Fig. 6 Effect of SO, on the content of sulfur

in leaves among the three plant species
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Table 2 The purification abilities and content of sulfur in leaf of three plant species under different of SO, concentration

fit & it Content of sulfur/(g/kg)

%4k 3 Purification rate/ %

vy D

T 0K Sl

Species 0 5.71 11.43 17.14 5.71 11.43 17.14 Mean P”“lf!fi“on
/(mgem ®) /(mgem *) /(mgem ?) /(mgem ?) /(mgem *) /(mgem *) /(mgem *) abiity

Pﬁ’*% 0.26320.01c 0.42620.04b 0.5914:0.03a 0.64320.0da 61.98 124.56 144. 52 110. 35 # High
. Japonica

CER ,

s% Efﬁi 0.31940.02b 0.4564-0.03b 0.65040.02a 0.68540.03a 43,04 103. 86 114.76 87.22 % High

%Eﬁ%jﬁ 0.34620.015¢ 0.3994:0.03c 0,47720.03b 0.53720.025a 15.26 37.75 55.12 36.04  H1 Medium

T B P bR 2T 3 (n=12) s AT A ) - B R Ak BRI 7E 0. 05 KPAFFE 5 12 5

Note: The values are mean= standard deviation(n=12) ; Different letters in the same row indicate the significant differences among the SO, treatments at 0. 05

level.
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Table 3 Comprehensive evaluation of resistance ability to SO, stress among three species

s R R EUE Value of subordinate function

- ik

Tem Contribtion i 3 BN I 2
0 P. japonica S. lanata T. omeiensis
Y, 74.087 2.675 1. 183 1.508
Y, 25.922 0.526 0.011 0.498
2: 47 Comprehensive evaluation 100 1. 059 0. 440 0.623
F4 KESBERTIMEYHRESH N A
30w

Table 4 The photosynthetic parameters of three

plant species without fumigation

tESH

Photosynthetic ﬂ?%{»f # BT I Kﬁf@'j\k

parameter P. japonica S. lanata T. omeiensis
if}‘frgm(j 1) 0. 093 0.154 0. 261
{ﬁ?iﬁmﬁﬁif o) 5.772 9.958 5.990
ARMLE T, 4,026 5. 864 3,774

/(mmol e m 2 ¢s 1)

Z AR T SR A B 2 840 o B ek 9 ST
EARWAAARESD 2 MG TGS
Gy BT AR AR R

Y, =0.831X,—0.943X,—0. 994X, +0. 979X,
+0. 042X, +1. 0X;+0. 421X, +0. 998X, +0. 983
X

Y,=0.556X,+0.333X,—0. 109X, +0. 206X,
+0. 999X, — 0. 001X; — 0. 907X, + 0. 065X, —
0. 185X,

Hp X~ X, KR (at+b) & & H T
BT AT M AR
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