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Physiological responses of four golden-leaf trees to SO, stress

CHONG Peifang “ , SU Shiping
College of Forestry, Gansu Agricultural University, Lanzhou 730070, China

Abstract: Nowadays the pollution of SO, becomes more and more serious, it has a wide range of effects on plants, for
example, it can affect the photosynthesis, physiological characters and tissue structure of many plants. Therefore, more and
more researchers began to study these problerm. Leaf-colored plants have the impotant place to enrich the landscape and
reduce the polution on environment, and they are considered one of the effective ways to purify the air of city. In order to
provide seientific evaluation of SO, resistance and seientific references for selecting proper species as ornamental trees in
landscape, the resistance of four golden-leaf tress species to sulfur dioxide its mechanism to adapt to sulfur dioxide stress
were studied in this paper,. An artificial simulation method was employed to treat two-year-old saplings of four golden-leaf
tress species, i. g. Ligustrum vicaryi, Caryopteris clandonensis, Physocarpus opulifolius var. lutein and Cornus alba with

different concentration, such as 5.71, 11.43, 17.14, 22. 86 mg/m’ of sulfur dioxide. The acute injury symptoms were
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observed, membrane lipid peroxidation, osmose gulatory molecules and protective enzyme activity were measured, and the
methods of subordination function and grey correlation analysis were used to evaluate the resistance to sulfur
comprehensively. The results showed that all four tree species had purification ability to SO, , the membrane permeability,
contents of malondialdehyde (MAD) , proline (Pro), soluble sugur (SS), sulfur content and the activities of superoxide
dismutase (SOD) , peroxidase (POD) and catalase ( CAT) were increased, while the contents of chlorophyll ( Chl a+h)
and pH value were decreased with the increment of sulur dioxide concentration. The purification ability to SO, of four tree
species were different, i. e. ; C. alba was maximum, L. wvicaryi and P. opulifolius var. lutein were medium, and C.
clandonensis was minimum, it was the same as the order of the sulfur contents of the four tree species. However, the
resistance of the four tree species to sulfur dioxide ranked from L. wvicaryt > C. clandonensis > C. alba > P. opulifolius
var. lutein. These demonstrated that the purification ability to SO, was different with the resistance to sulfur of these plants.
But these couldn’t indicate that the four golden-leaf tress species, i.g. L. wvicaryi, C. clandonensis, P. opulifolius var.
lutein and C. alba couldn’t be used in Lanzhou region. Beacause the minimum concentration of SO,(5.71 mg/m’) that was
set up in this experiment was higher than the practical maximum polution concentration of SO,(0.277 mg/m’) which once
appeared in Lanzhou, this means that these plants can all be used in safety in Lanzhou region. From the ten criteria tested ,
eight ( membrane permeability, MAD, SOD, CAT, Pro, POD, chl a+b and SS) can be considered as main criteria for
evaluating the resistance of these four trees to SO, , but sulfur contents and pH value were not. Injury degree of the four tree
species was adverse to the resistance to sulfur dioxide, it indicated that injury symptoms also can be regarded as the basis to

judge the resistance to sulfur dioxide of the four tree species.

Key Words: golden-leaf trees;resistance to sulfur dioxide; physiological criteria; comprehensive evaluation
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Table 1 Damage status of seedlings of four golden-leaf trees species under the treatment of SO, of different concentrations
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Fig.1 Effect of SO, on MDA contents and membrane lipid peroxidation in four golden-leaf trees species
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Fig.2 Effect of SO, on proline and soluble sugar contents in four golden-leaf trees species
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Fig.3 Effect of SO, on the activities of SOD, POD and CAT in four golden-leaf trees species
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Fig.4 Effect of SO, on the content of chlorophyll( a+b) and the pH value of leaf extract fluid in four golden-leaf trees specie
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Table 2 The purification abilities of four golden-leaf trees specie under different concentrations of SO,

R Spocies ALK purification rate/ % HrAkie
5.71 mg/m? 11.43 mg/m? 17.14 mg/m*>  22.86 mg/m’ 44 Mean ~ Purification ability
EWAL T L vicaryi 40. 86 -2.93 68.32 13.85 23.10 g
43 C. clandonensis 36. 68 -17.18 69.37 32.07 14.21 %
St RER . 32.87 14. 88 85.26 3.72 34.19 Hh %
P. opulifolius var. lutein
SMLIEA C. alba 20.99 0.36 154.19 35.89 52.86 EL
A ta R AHE SO BE F) 12 AT i
2.7 4 FhE AP SO, HE B:J,m G E 212 , ot
R T EEE VAN A R BTG YL B T I KN WA SR Rk
1.6
Yo =N P St TR sy NG I ’ L +$D1‘}XL$§%
FEVE MDA i 2N T PER SOD | POD, CAT, 14 SrTEA

1.2

pH {E B & 8 I 2 2R AR s 805 . AR

- f A

Sulfur content/(g/kg )

1.0 r
il IR o 1 P-4 610 1 0 b il ) 25 4 031
SERRMERETT LUAR. %3 45 TR, 4R BT U e 04|
s B T4 > B LT ER A S A KA. 45 L ‘ ‘ ‘ ‘
UG b5 5 T T (L0 KB A i 5 A i A7 1 T o Y
B LAY, MDA RIBLA P SR AR LE 0. 7 LI, S0; concentration/ (m /)

5 4 F g @AY BT SO, BB RHEMER IR ;SOD | ES 50,3t 4 M mMBA HRE BHIK I

CAT .Pro POD .Chl(a+b) Hi1SS B SCHERELE 0. 6—0.7  Fig.5 Effect of SO, on the changes of sulfur content in the leaves of
ZIa), 5 4 Fh gt R 4T SO, HE ) RERMEUR Z 51 four golden-leaf tree specie

pH {EF1 S ¥ A BRI AE 0. 60 LAF I EA15 4 F

LA MF P SO, BT RRARE®E (K 4),

#*3 4 #MEEMTAN SO, MEMNEEITE

Table 3 Comprehensive comparison result of resistance to SO, of four golden-leaf tree specie

W Ff Species

AR Indexes Y T e S SR

L. vicaryi C. clandonensis P. opulifolius var. Lutein C. alba
JIE3% 7 membrane permeability 0.6509 0.5500 0.6136 0.4809
4 8 MDA 0.7450 0.4714 0.4848 0.4954
i 2/ Pro 0.6583 0.5889 0.5304 0.5200
AR S A SS 0.6788 0.6839 0.4371 0.6720
ALY AL R SOD 0.6102 0.5784 0.5041 0.6408
i AL CAT 0.6855 0.5890 0.5802 0.4824
i ALYyl POD 0.7565 0.5714 0.3337 0.2266
pH {H 0.8469 0.5486 0.5111 0.4000
S %4t sulfur contents 0. 4472 0.1645 0.4728 0.3751
M4¢% (a+b) chl(a+h) 0. 8364 0. 8800 0.1333 0. 6000
S-¥5 58 & PR AE Mean subordinate function values 0.6916 0.5626 0.4601 0.4893
Pt SO, HEFF SO, resistance order 1 2 4 3
3 i

TSR A 2 RGN ZAURE oy, A 2 <, eE i SR S5 2 e . (el So, 071
EA BTN AR RIS FIS SO, bR D AF e 225 I A SO, b ae ) SR P g S0, ¥k
FEA G AR R FEAE R S 8, 48 SO, b3S AR T R B 5 A e TR R BT 4 AR Rl LI
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SO, A, TS B ER SR VR . (AR 0T e 1 WSO AV TR A BRBE 1, fA A — HRE, TR Fif
X [R5 Y A BE 1485 S, PSR SR B 4 BRI SO, AV AL AE 77 FER & K/ INIBUT ¥ 4 41
CUHA S A KUFA S > 4 2 DT> A3, & 203 AR XS SO, B AL RE T B HA AR F ity | W A s thu ek, (0 LT
SO, fEERYAE S EAUNHARR Rl 24K SO, HeFE (11.43 mg/m’) IFEP R0 M B S A9 32 F otk . 31X 5 X S0,
FIBTHEHESIN 4 2 0T > &t > FEA XA I > &I LUE AR —20, IARYIRT SO, MM RE 715 Hxt
HARBIPUE A E 2 — 3, X Ry, RS X R SO, HoAg — & R WAL BE 1, (H SO, [l Aisf-ths 23 52 i 5]
R 0 b A A A5 — R B AR 7 AR, 7E SO, AR R A ARG o S | DR A AR
I 5 S 2 2 N T AR LR S5 R T X —458

£4 4AMEBHMFHEI SO, ERNXRKERNE

Table 4 The Grey correlative degree and weight of eighteen drought resistance indexes of four golden-leaf tree specie

] At U i e i EEE B
7 o wee wam wwten S w e e e TR
Indexes ’ . MDA Pro HHSS Z(Jilf CAT POD PH value -

permeability SOD contents chl(a+b)

YR R

/\Eﬁf; 0.7000 0.7034 0.6674 0.6520 0.6891 0.6851 0.6612 0.5235 0.5013 0.6538

Correlation degrees

U E Weight 0.0642 0.0657 0.0616 0.0601 0.0636 0.0631 0.0610 0.0519 0.0500 0. 0604

HEF Order 2 1 5 8 3 4 6 9 10 7

AMFFE R IR, Bl SO, Ab PR FE ARG I 4 b 4 €0 AR AR - 240 B RSS325 1 IR 8 4801k 7 ) MDA 7 it A%
Wk, X — 25 RS E AN A e B, 4 PR ST, PSR A A 0L DTAE SO, Mhaa T, A0 R 1
AAEARRTEL /N, MDA 5 S ARAFRRUE 5 TP 55 14 4 it IXUAE S D00 48t o5 1 A8 fb K MDA B it i, i 2
TUFE B A EE (A6 T A AR b TP HES AT, UARH MDA 5 5 R0 200 R85 P 2 0 i 3 4 ol 4 o P g A L2 R HC Al
RO %} SO, Bty B E A FR bR,

SOD ., POD ., CAT J& 4 MO fRAN o M 5 00 3 1) R BEAR P IS 7RIS R A 1 PR 3 3 801 DA B AE 580870
S O A VR . 7E SO, Ml 4 T, AN MY BB IG P AR BUR TR Y A gt SR e
TE SO, M, 45 & RS AR BEG P & 2 T W 9240, Bl SO, M I fin, POD, CAT 1 SOD I PEHy &
TS, X 3 TR AR AL (AE 10 F8hR TP T3 3 4 RIS 6, BERHIX 3 AR AR U2 I X 4 Fh 4 @i B A
X SO, Bt i HE B A e R R

W0 R P 95 38 VA5 0 5 (A m s R B R A ) Ak LAk A s AN PR 2 )
Y0 E . AR rf 4 i AR A I Il 2R 7 1 55 RIS HENE & B AE SO, Wt 5 357 0 R 58 BH I 2R
FIRTES R 4 Fh & @B BRI, IR 225 LR E | 200 A o] i i A R AR 01 38 o &0 2 vl >
SR> LRSS FER, X 2 THRFR A E(ETE 10 TFesR A7 T25 5 RS 8, Ui B Rl FE 95 15
WHY R (B ERRTE 4 Fhax I REARDT SO, Fob5 e 94 FH R T al i M X 0 46 4

REARM 732 SO, SMEEEHG , A — SRS ENE SR, YfaF i — e RER, R L, &t
BERR ) ARFITEE R 4 R RS R S AR S BT S R AR A Bl SO, e B R i R 4R 3R
T R X JEH T S SRR EWER IR T F IR T S JUE, AT R & R A IR , X e S R A A T
RN A R (AP S 10T 22t A A — e BB A, B 3 v B 388 n, Wil AR 3R 19 SO, it 4x
AR AR I R 1 7 B R BR AL B, 550 25 2 AR LA 2 287 AR I A

SO, i 1t AL R 4 M PRE I T 20 M b, T8 OB R AR A1 A, Ul R pH (B AT, st
SEVLIT R AR R 2 0 R pH ERRIR AR, ARG S SR L B SO, YR EE R34 Fp 4 f ARt
W pH (EX80 0N {0 4 2z DT pH (B R e/ )s , Ul BH R B 19 11 381 e D0 i, T Az s SR 4
SR IGPTHE
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gi Bk, al LA A 2 A4 BAE AR SR b X SAEYIRIDL SO, BB 5, It fE PPN HEIDL SO, BETT IR waZi
R X 28 BESPRER G IR R AE— B A REMUR IR B0 PEAY . BES, WARBFTES KT 4 MWPILEDT SO, fETT
FAAEZE S (HR R UL HTIEZE AR R e 22 N s DCOREAS BERT W7 A BORHE /R | 22T 28 U i S0, SEBnis e
PREE W 283K B 1d 0. 277 mg/m” AN BE R [ G845 AU BT = bR ™! | (EL S5 A BIF 50 0T 18 14 e Ik 32 A L
Vi . Ll A 4 DRITE SO, Pilk EATAEZE S (0 AE 22 M X4y ] 22 R ]
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