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Abstract:In order to explore the mechanism of shady perennial plants to sulfur dioxide (SO,) resistance
and phytoremediation of air pollution, we selected and screened three shady plant species including Ophio-
pogon japonicus, Saxifraga stoloni fera ,and Hosta ventricosa growing under the greenhouse condition for
tolerance to SO, injury and purification of SO, in this study. SO, treatment was achieved through an artifi-
cial simulated fumigation method, and SO, was set as the following four concentrations: 5. 71, 11. 43,
17.43 and 22.86 mg * m *. The differential responses to SO, stress among the three plant species were
manifested through the phenotypic injuries and the various physiological indexes, and the methods of sub-

ordination function and principal component analysis was used to evaluate the SO, resistance. Our results

Wi HEF:2016-07-26; &MU 2 H #9 :2016-12-29

ESTE - 12 b E R 303 4 AU Al K 2 X TR e Bl

EE®-N . FH1992—) Lo 7R A L AR o A, 3 BN MA B P A B SY . E-mail: yangdan0413@126. com

* EAEVEHE PN B T R 2R T O 2 A TR MR A 8 5 A F9E . E-mail: sunlingxiasicau@ foxmail. com



116 odt O % il 37 &

showed that: (1) there was the phenotypic injury with the different extents among three plant species un-
der SO, stress. The chlorophyll and leaf pH declined gradually with the rise of SO, concentrations among
three species, while the content of MDA and the relative electrolyte leakage rose. Meanwhile the soluble
sugar and the proline were accumulated substantially. Furthermore, the superoxide dismutase (SOD) and
catalase (CAT) were activated dramatically. (2) Through the subordination function and principal compo-
nent analysis, we concluded that the resistance to SO, among these three species is ordered in sequence
from high to low as O. japonicus > H. wventricosa >> S. stolonifera, which is opposite as the order of
phenotypic injury and leaf pH value. (3) The purification ability to SO, is ranked in order from high to low
as S. stolonifera > O. japonicus > H. wventricosa. The results showed that all the three shade-tolerant
ground-cover plants could increase their protective enzyme activities and osmotic adjustment substance con-
tents under SO, stress, enhance their resistance to sulfur stress and SO, uptake capacity, and O. japonicus
had the strongest resistance to SO, , S. stoloni fera had the strongest absorption capacity on SO, ; the low-
est concentration of SO, in this experiment is much higher than the actual concentration of SO, in the urban

atmosphere, in which the three shade plants are not present in the injury symptoms, so healthy and strong

absorption of sulfur of S. stoloni fera and O. japonicus can be used in SO, heavily polluted areas.

Key words: shady perennial plants; sulfur dioxide; resistance physiology; purification ability

TR (SO R EEM ARG RYZ —. F
B A T E AR 0 0E B Tl IR DR & A R
AR BE R A TG VR R R R L A
I 2A T 6 SO, 5.0 L8 R L PR I 2 48 95
AR . KRR E SO, i@ ol 48 4 JF ik
(S ALIE AT F 76 A8 B A0 HP R e S BT A R
B PR Ak B R & Bl 4 A K i A . R
BRSSO, 1 He B AR b — a2 BB L 7= A= 19 3 i
i FR B 7 A2 i, IR 2 A 4 ik BB AS BT IR i KK
i) SO, FEF AL X H B A 08B Ry R . b
R I PR R T WU B s R — [ 7 B M
kA g T R A R T A 9 2 A R AR AR b
A AS W7 b 4 23 S0P I B 2 B8 B R, B s RO TR
SR . 7 B AT SO, ¥5 YL IR & 68 58 476 #1015
oV NN EEES SR S 70 SN OL Q8 S e A N W el
SO, BRYMAGERZ —,

YHT E A T SO, (A Y Bk L BB
5 B AR R A 0 0 T 3 00 R A B SO
Xt SO, Ptk A4k BE 1 5k 0 4 9 4 Ff O 16
VLK 25 SO, [l 46 F0 % 4k 3 B v i) 33 B 2 7 R T
REMFoE A E . AT SO, Uk A Ak R
Z A% R T b AL R 25 45 4 LR P Y
AR E N R WL G, T LA SO, iy 8o v
ARl BOE b g ese A 250 . Bt
SO Bt U RE F7 1) A 4 Fh 25 10 0 1 B AR R 7
TR HEA Fp Lo A B M g AR A LA
ATV R BN B AE b A . B 0T S M R SR
AR 1R AN TR R AR BT 3 T L SR AR T AR T
BEERAL T X 2 X3 1 S Ak A Rt IR 2 T B P b

Y. BET I 5 AN IR IR T AR B ]
LA A Y & & (Ophiopogon japonicus) Fl g H- EL
(Saxifraga stolonifera), LA M B A 48 7F 2 F &4
E % (Hosta ventricosa )WE WX 2. R AN T =
ST AN RIR EE SO, Wrie T 3 B A b
L) B A B R, O 0E i £ 5 o A PEAN X SO, 1y
PUPEFIEALRE J1 . T 4 5 RIS Qe 1 2
FEAERL B S H A
L BPRA
L1 R4

IR RR I IR T el A 2 ) 52 P Rl 4 it 0 2
Hom AR RS, IO S — B KA
it B R R A T AE A AR R AR R S 22 X 15
cm s A% FE 5T R 8 ke b FE A IR A R (AR R T
N 1) R AR Y T R M P IR R TR
BHL,
L2 REHE

e P 28 Z Rk a6 A I 1]l R 2 AR AL X
PHUFHE R4 T AR P 7 RN FR 4 B 1 A A
Je o JHIBRL IR - 4 10 o & AR L sl A 33 T A
SO JEHCA A i A% N W R 1 5 347 5
SRR, A H AR K I A 68 em B
BAE T DU BB e 5 . i3 i 4 4> SO, R
We B RE (5. 71,11, 43.17.14 1 22. 86 mg » m ™ *),
DUH [R) 55 3 BB N AN B AUA0 1 AR 0 IR (CKD L 4
AR A 4 SR, RS Na, SO, + H. SO,
(#)—>Na,SO, + H,O+ SO, » B, E &= 4
SO, A AR E 6 VRN R $iE 51 Ak . R



144 B Fh A3 A A AR X SO, Bk B AR B R Ak e 117

I APH # SO, WAL Wi M 4 ma 78 .k 4 4>
T i SO, ¥R EE HHE N SO, ¥ BE 1K 31 115 Ve BE 1]
TEURTF S AR 52 56 Hh R 16 A0 s R i R P
AR AT AR B . RS AR — R
SEHE L BER 9:00 FFAR FE AL 17 00 KA Py AR N &
L EE R A R 8 h/d, fEEEA AL 7
d J& 5z BPHEAT BURE , B A BUR G L pg b 4 A4S 6 T
ZEm N 3~4 MI BT R 4L BUIR A I RE AT O
it FIATE AR DG bR (0 DU 2 L B R AR 3 N EE M
I EAE TR R
1.3 $BHRAE

BT dJRLBTHGE £ 2 em PLEM R FRIC
BEAS AT WA AL BRI E . FH EOS 760 AH
HLIC 5% T A [F) A8 9 75 K [R] — S84k B AL B R %
AL R AutoCAD BfF I 38 n i FRL, i 3R 5 i
R0 5 FH A T 2, T S TR 0RO L
RA I E R LR A K R R L
P T I AT R A 0 I R AR
P Z B (TBAD P k™t . i 25 il 2 R 1 I 52 2R
Bl A Lk R AR i (SOD) i
FE R FH AU P (NBD) Y64k if I3k, i A AL & il
(CAT) Jf P 1 I 5 SR 2R A0 4 et B ik . ik
Tl pH H I E R A £ % k. RS
S E 2 g A ) EERE S B3R P R AR S SR FH B IR 0L
Fedhsk™™ . HPE SO, BE 1 /Y5 S I 5k iR
TR BB Y VB R (SO, KB AE Y M R
T e R G BRI 29RO 78 40 260 L 8 R Sk e Ak i
FISR A FR 25, 20 06 ~40 Y6 Z 18] 1 5 S v Ak BB g op 25
FOFR2E 7 20 20 AT 1 b v Ak B 1 25 Rl
1.4 BB

HI SPSS19. 0 Xt i 4% 4l i 47 1 25 1k 43 #r , JF
F Excel2007 X B8 3517 15 B, F) B A0 £l S s
PR BSR40 B I AR P AT 2R BT E .
1.4.1 EMBERESRH LEAXITHEEAHE

Wy iy A S Ji R B L
U(X,) = (Xij - ~ijm)/(X]nmx - X]min)7A -

DIUX) /n
A AR AR T UM Sy GO O U S SRR e O
SR o B
UX) =1 Xy — 2/ K — Xjuin) A =
DIUX) /n
L Xy 5 ME 1R U XD e [0.1]54
N REAS L) 2% SUHE AR DI E 0 255 T SE 45 R m o

ERIFEFR BB X T X 2390 R 2 FBAE Y 55 5 T0
F8 bR 0 e RAE 5 S5 /IME 5 B J5 # B B AR 9 09 45 1> 38
P SR TR AELAC AR R A 32 B 4 2 X5 759 31 o 2 0 B 1k
PONAA
1.4.2 EppammiE FAHESG IR EES
EEEMN 9 MERH 2 NG TER,
WX=(X,. X, . X)) — P 4ERE LI
HLH BTN &L
Yi=a, X\ +a Xo+... ta,TX, . - ,
Yy —an Xy tan Xo Ay, x, A
+an’+... ta,” G=1,2,....p);
Hi, Y, 5Y, SAHK, 5000 i — FE i, 56 =&
WY, B X Xo . X W X, & A
FERRKE;Y, HIR a0, ans,...
3 o p AR FRBC JEOULIN ) 5 AH OC HE B B9 B R AR
M p NIEFREEGX . Xo .. o X, AR YR
iR DR

2 ZER 55

2.1 SO, ESAE 3 M ENHIRSEE

SO, AL FEXTHE W) 1Y 1 3 E BRI
13 A E R RV EE Y SO, AR L1
% BN [F) R BE A5 5, OF L0 R IR AR VR B 1 R
MERGE D, SO, WEH 11.43 mg+m °F,
A R H R R 30 S il LR O S5 EEOR B0 8 7K
FORBEL Bl SO, e BE /Y T = o 52 03 5 19 9 IR B
SR B L 0 2 IR BEAR A BE B 7E SO, Wk
FER 22. 86 mg « m T, Wik [A] S B8R JE O A 5
Peo i EBETE SO, K 17.14 mg « m ° F M Jy
NG RIS KGR BES, B SO, k38 ¥ B 1Y
B A SO, #JEZhy 22.86 mg « m ° T, i
{4 100 5+ BHAS 0 000 3K 56 B e, T i ik fA] S B R E 3R
FEBEHL, A AR R SO, Wih W 22. 86 mg -
m R AU RN G, X R & LN SO,
i 30 e AN BRSO B IR H A
2.2 SO, ERAEXMNENHRFENEKE HEER
REMME pH B0

SO, BB T 3 FAEY) I 7 B4R (a+
b) FfE VTR pH EA I R A X S K N R R B
FEM A FAE Y FRER IR E AR (B 1, WM&
SO, BAMERIG N, BB R F iR (a+b) &
R R IR B Bl 7 SO, WEBE 22,86 mg » m P Ab B
R R B H R R BE T 36, 9% (P <
0. 05) ;11 22 & I E M Rt % (a+b) Fr it

’ai/)’i: 19 29



118 modr Mo ¥ R 37 &
F1 3HHMEEDERRRE SO, ESLETHARMNGEERMGER
Table 1 Phenotypic injury symptom of leaves among three plant species under various SO, treatments
during the whole experimental period
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Effect of various SO, treatments on the content of
(at+b) (A).the pH value of leaf extract fluid (B),

and the relative water content(C) among three plant species
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Fig. 4 Effect of SO, on the activities of SOD(A) and CAT(B) among three plant species
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Table 2 The purification abilities of three trees plant species under different conditions of SO,

, % o /4 e L 4k
4 Fh %Ak # Purification rate/ % T P‘%,fljtc Hﬁ‘)',
Species _. _, . . Mean/ % urilication
5.71 mg* m? 11.43 mg » m~? 17.14 mg » m—? 22.86 mg+ m~? ! ability
EH-E S. sarmentosa 18. 27 43.93 78.42 164. 60 76. 36 o High
F & O. japonicus 6. 80 17.07 36.33 110. 54 42.68 i High
LN L B H. ventricosa 12.47 34.75 38. 20 57.89 35.82 145 Medium
F3 3#MEEYI SO, MEMNESITE
Table 3 Comprehensive evaluation of three plant species resistance to SO,
i Sk R sEJE REUE Valve of subordinate function
. L h o
Ttem Contribution rate/ % FEH-B S, stoloni fera F X O. japonicus LB B H. ventricosa
Y, 64. 36 0. 343 1. 185 0.813
Y. 35. 37 0.184 0.170 0.277
2545 PE £ Comprehensive conclusion 100 0.526 1.355 1.091
SO, HitEHEF Resistant order to SO, 3 1 2
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