5 09 %45 T 1 H = 2 Eire Vol. 29 ,No.7
2009 4£7 H ACTA ECOLOGICA SINICA Jul. ,2009

FEME KN BAEY = E LT
e SR A A

N 1 2 a2l 12 o 1 1 1, =

RAL 22 4 RB°,% 4, F44 ,BKE

(1. MR RF MBI, A REERESSHERFELASRE, M 510631 ;
2. EPBERE LA BRI B Y A BRSBTS T, B 200032)

WE R RIEY) =R L2 (Wedelia trilobata) R HA T EFIGILIG (W, chinensis) R SERAB, LT RMEKIE =&
I B SRR TR AT AR 155 A BE AR AR (LA , BT AR = R B L 35 X B i o A A BB R P . R
R, 7 AR T RAHEERE A, AMRF =R 5255 5 A AP LG A bE 13 EK BT R BR , W EAT A RALE S LB &
B, TRE 11d 5 =R i SAUT B B R TS, XM RER FECLRKBEIRMERZ —. TRiE 11d)5=2
MG PS I B ARG RERE LR (F,/F, ) BER T 43.8% , T35 REEIR T 3. 7% ; R, 5 835 AH e, =24 I 1L 35 19
PST SEPRtfbf it 77 4t (Yield) RUDG A M TS E AR (ETR) FOLALA K R E(gP) WRILH B IE B B FEAI, i =2
MG X T R BBV BRKE , SR GRS R RMIK Z B ER K Y, B AR MM AFEREER . XEERE
FARFTEY 32 T R MHa rHR R T % Had EUR R PAFEBURE ) LU 8 ALY 5 LB (SOD ) FILIR Il AR I8 S B ( APX) K75
Y, RIPOLE YD 2 A AT A , AR T R RE M ER a6 & TR LLRER R . ITRG R PR =R WK 5 %
B 7K 53 FAFROBR T, B 1) T 5 X B AT BB/

KGR : AR ZRHPRE ; TRMEK; HRRTOE; AL

XS :1000-0933(2009)07-3713-09 HESHES:Q948  LHRIRIREG: A

Effects of drought stress and rehydration on chlorophyll fluorescence

characteristics in leaves of invasive Wedelia trilobata

SONG Li-Ying', SUN Lan-Lan', SHU Zhan'?, ZENG Wei', LI Wei-Hua', PENG Chang-Lian""*

1 Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education, College of Life Science, South China Normal University, Guangzhou
510631, China

2 Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, Shanghai 200032, China

Acta Ecologica Sinica 2009 ,29(7) :3713 ~ 3721.

Abstract: Wedelia trilobata (L. ) Hitchc. , a creeping herb that originated from Central and South America, is listed as
one of the world’ s 100 worst invasive alien species. After its introduction to south China, it has become a common invasive
plant in cropland, plantations and natural forests. Wedelia chinensis is the native congener of W. trilobata in China, but has
not been found harmful to native plants or habitats. The aims of this study were to investigate the effects of drought stress
and rehydration on chlorophyll fluorescence, antioxidative activity and some other ecophysiological parameters in leaves of
the alien invasive W. trilobata and its native congener W. chinensis, and explore the response and ecological adaptability of
this invasive species to drought stress.

Soil water content during the course of natural drought treatment of W. trilobata plants decreased faster than in the case
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of W. chinensis plants. A comparison of stomatal morphology revealed that the opening of stomata was remarkably greater in
leaves of W. trilobata than that of W. chinensis after 11d of drought stress, which may partly explain the faster water loss in
W. trilobata. After 11d of drought stress, W. trilobata showed a significant decrease of 43. 8% in maximum quantum
efficiency of photosystem II photochemistry (F,/F, ), compared with a much smaller decrease of 3.7% in W. chinensis.
In comparison with W. chinensis, greater decreases of the effective PS Il quantum yield ( Yield), apparent electron
transport rate ( ETR) and coefficient of photochemical quenching ( gP) were also found in W. trilobata by the end of
drought treatment. These observations indicate that this invasive species is susceptible to drought stress. However, the
alterations in W. trilobata could rapidly recover after rehydration. Increased heat dissipation of excess excitation energy and
enhanced the activities of superoxide dismutase (SOD) and ascorbate peroxidase ( APX) for scavenging oxygen radicals
alleviated irreversible damage of the photosynthetic apparatus during drought stress and promoted recovery when the drought
stress was released. In conclusion, W. trilobata is susceptible to drought stress and its spread to arid regions is likely to be

limited.
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Fig. 2 The changes of chlorophyll fluorescence parameters in leaves of W. trilobata and W. chinensis under drought stress
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- a a a a g
03 . < 08} =
b p b "
< 2 E osl b
w 02| :
B 2
2 &
= a 04
= by
0.1 - -K
N 02
=
0 £ o
X I T5 gk pagii] T5 2k
Control Drought Rehydration Control Drought Rehydration
o
Z 08 L
Cl 60 -
an;ﬂ a a & a a
2006 | g
b o 40 [ b
i) #
R 041 =
& B ¢
xS R
= 00l N 20
@ Y
0 0
X I T5 pagii] T5 £k
Control Drought Rehydrauon Control Drought Rehydration
x* 12+ L a
X 1.0 a a a
g 1.0 b
= 5 08 |
ng 0.8 - “fg c
154 k0.6 |-
0.6 j;
El = 04
X 04 *
* ; iLl js -
= 02+ b 7 <
NN = 0
X I T5 pagii] T5 £k
Control Drought Rehydrauon Control Drought Rehydration

B3 TRAERSKIE =20 LA A s M- RIS BN

Fig. 3 The comparison of chlorophyll fluorescence parameters between W. trilobata and W. chinensis after drought stress and rehydration

TR SKAH11d; 8K EIERHUK)GE 3d. MR FERARFEO. 05 KF L4 LSD KK 2 R AL 3. Drought: cut off the water supply after
11 days; Rehydration: recover water supply after 3 days. For each parameter, means labeled with the same letters are not significantly different

according to LSD post hoc analysis at P = 0.05 level
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Table 1 Effects of drought stress and rehydration on the physiological properties in leaves of W. trilobata and W. chinensis

SH =R 3 Wedelia trilobata WZW 34 Wedelia chinensis

e

Ttems i HE F5 Bk it i F5 Bk
Control Drought Rehydration Control Drought Rehydration

HXTE KR (%)

Relative water content

FHXTHL T (% )

Relative electrical conductivity

96.04 +0.84a 35.95+0.28c 95.26 +0.54a 95.20 +0.17a 73.25+1.00b  94.88 +0.36a

8.58 £0.32bc 28.16 £3.15a  9.33 £0.58bc  6.77 £0.22¢ 12.15 +1.55b 7.56 +0.35¢

SOD %1 (U+mg ™! protein)

. 5.74£0.11c  19.70 +0.13a  8.40 +2.36bc 6.61 £0.83bc 8.02 +0.50bc  8.96 +0.46b
SOD activity

APX JEM: (U-mg ™! protein+min ')
APX activity

B P « bl e, EREEOH 3, XA FATER G AR TR 7E 0. 05 KF B LSD K22 H R 3¥  Data are mean + SE, n=

3. For each variable, means labeled with the same letter are not significantly different according to LSD post hoc analysis at P =0. 05 level
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Fig. 4 Stomatal morphology in leaves of W. trilobata and W. chinensis after 11d of drought stress
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SRR S BN R AR B T KA AR . AT RS SRR, A\ B = S 35 11
B AEFX K B BB . R, K73 AT RER R =2 LA A R A B IR N R 22— 48T, 4
PIFE LY T 5l AR 2 FRE RLPEAL o A OK = 2 I LAY 2 2 T B e i, HARTE 25 L A 4o 1 4 oA
77 TR A A EE L AL, S SRR 75 BEH B B ALE N T 2 e i Fr itk — B M . FIAARM =
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