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Characteristics of chlorophyll fluorescence and
comparison of drought resistance among
different species of karst plants

HAN Yu-Jie, XU Zhi-Fang* , YE Wan-Hui,
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( South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China )

Abstract; Under different actinic light intensities, the characteristics of light energy using were observed in five species
of karst plants by using technique of chlorophyll fluorescence,and their drought resistance was compared under water
stress induced by PEG. The five karst plants are Cladrastis platycarpa, Impatiens macrovexilla, Alchornea
trewioides ,Chirita eburnea and Quercus glauca. The results showed that qP decreased gradually and NPQ increased
evidently in these plants with the increase of actinic light intensity. Simultaneously,Fv'/Fm’' and ®PS] declined sig-
nificantly. However, there was no evident difference in fluorescence characteristics between these plants under the
same actinic light. The Fv/Fm of Chirita eburnea and Quercus glauca changed insignificantly under the water stress
induced by PEG, and the Fv/Fm decreased moderately in Cladrastis platycarpa and Impatiens macrovexilla ,but the
value decreased most evidently in Alchornea trewioides. Thus,it was deduced that Chirita eburnea and Quercus glau-
ca are the strongest in drought resistance, Alchornea trewioides is the lowest,Cladrastis platycarpa and Impatiens
macrovexilla are in the middle.
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BRHAF TREE MBESRE, WEKLEE
T, EERERE RS E BB EREKE
(R, 2000 3 RSP HE %2003 ; TT @45 % ,2003) 6

RENENBHFR ARMRAMNELERPK
A —EERARE BT, XA R
X A SEAR LA, A BB V8 A R AR XS B 24 A AU
FE. HENEREIEZEZSKEEERES, @z
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e XS RN ERI SR EREHE
ER,EAERFREPE LD GRIIRS,2000; kKA
%,2001; R<FHE%,2003) .

BEHEBX AEBFAERNE K RETARR, #
HEBEKEHE HEEKAREHNTE, TE
HMENES . MBE AENYHRMNE HRALA
FMEDESRE. BERIMIUE BHFEEYE U
TILHRERBREN TEEHE: (DEMHME
% TR ot vl & A R A K R,
KA BRI FE BB KB H S QO WEARS T
%0 RENF KRB K, AT EFOKET R IE % 8
ABEAQET R GOX HEEBARERNE . FREK
BRERE XEEREEREARO G, FTRHHE
MRS, ARZEMNRKBER: (O REAR
B HEYTRRERN . REENARE, B IE
KYER BT R G FLRZER ARK I
BRREEA, AT KRB, LAE B KH .

BRI B ET TR S T H 5 s 4R . 7K 3.
TS BEEASE. AN TERKEET AR
KA FHE YN REIRD . A SCLUILFF AR 2
BRI REY SR e, B E THEY R A
2, WX SR A AR E AR R R T R RN
FRIE, B AE K 53 8 T BT B4 K, W R I
W BT R AR AR K R R R SR M SR B IR 1 .

1A S

1.1 EY ML (L E

PAT™ AR SRR L B S0 B A L A 5% o FLR R T
Y ¥ F B (Cladrastis platycarpa) . K% R
A} (Impatiens macrovexilla) . £L. & W (Alchornea
trewioides) . & B 4 (Chirita eburnea ) 1 F X $#%
(Quercus glauca) Jy LB WP AT 6, 4058 F
HHRFAR BUHRELR FHRER SELRESR
MEARERFTAR, BIEFRM T A LAY LLE I $

T3, K2 R 7E W B RS EE RN L3 B ISR AL 4D
BEHAURLSFHEYEER S EREREREL
THHERL, BN TFHENEALRALET . BN
B mELTRERAE. RAEER Licor-6400
RAEHEEAWMENE.

1.2 MEH %

L2l REIERARTHEEXANRE HEXK
FERH.CO, # B}y 360~380 umol » mol* B &4TF,
WEBUX LA 2B Y R BB Ay JB 3 Licor-6400
RAEKEGERMENH BN ERF, #H1T A RHE
AXBRTHHEXKESHHME. BN ETR
A REM B Y 0. 04 pmol « m? -+ s, H Bk
2 7 000 pmol » m? - s, EELLHFH 6~7 pmol + m?
- s YEF R4 B 2 0.20.50,100,200,500,800,
1 000.1 200,1 500,1 800 pmol » m?® « s, JE By T
Wyt 24258 20 min BYREE B,

1L2.2 PEGHEMTFEMHEATHTEERAMNE
EMAAEYHBEERBESFREGZIEA 10%,
20 % ¥ B9 PEG6000 KB T, B HYEZ+.
EHEKSME, AR IE PEG b BB &E RN R,
BRWE—-WIERER L ENE, ELWE 4 d.
ULBTMEELEER 3~5 K, FrBHHE A SPSS
REESZTIT  HHTEREEERE.

2 BREAM

2.1 FEMERAXBETHHRENRSGE

(1)gP 1 NPQ: 64k B K (qP) KR PSTT &
B AP O AR TR TBCRYS BB AR 0 BT o B B B AR A, OB AR
YT et ¥ R B AL G BB R R, FE R B K
(NPQ RN IEN A2 R B I FERF 2 B FT 5
B YT GF K 4,2002),

&l la o, 1 F 0 57 9 46 4 BE & 1 AR SR B0 o
m,PEMETRERES. REERAXET, I8
qP EAHZE S, B X AR KB PSR L A
O B G RESE AL R FR X Y6 3R Ay i i 7R R A — 2,

BEEFERCRAE I, AR ABEY A NPQ
ELABEE, . REEY X SRR FERERZS
B (& 1b). ERNRTE 500 pmol » m? « s AT
A &Y R NPQ JLF- B —H A, M7 1 200 pemol -
m? - STYERNT B, AFREEY A NPQ BiESK
BRI BKME, H R BRI R RFEREES

(2)Fv'/Fm' #1 ®PS 11 : PS 1T 7 R 3 4h 2 3k &
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FHE, AR Fv'/Fm'7E 500 1 1 500 pmol « m®
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920
(Fv'/Fm ) RBT FFHH PSR B 01 RO
B THELFETF-&.PSIBRTFHBERETHE
(®PSID 7 B 6 B 7 BT 7= A Lt v TAE 3.
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Fig. 1 The response of qP and NPQ in five karst plants to different actinic light
1 TEMERXEMELSEY FY/Fn' {550 OPSIA &N
Table 1 The effect of different actinic light on Fv'/Fm’ and ®PS][ in five karst plants

ERAR V BHEFM XERAL aFn G H i #HX B
Actinic light intensity Cladrastis Impatiens Alchornea Chirita Quercus
(umol » m?Z » s1) platycarpa macrovexilla trewioides eburnea glauca

0.6680.006 a
0.48440.020 b
0.369-0.028 ¢

0.61040. 015 a
0.39940.013 b
0.381£0.038 b

0.670+£0.012 a
0.43940.008 b
0.3900.006 ¢

Fv'/Fm'{8 100 0.66440,004 a 0. 664+0.010 a
500 0.4714+0.016 b 0. 49440, 018 b
1500 0.43440,036 b 0.40210,011 ¢
@ PSIIH 100 0.56440.012a 0.579+0. 009a
500 0.24240.,012b 0.27140.021b
1 500 0. 05940, 003¢ 0. 067+0. 002¢

0.59340. 0142
0. 2880, 008b
0.0510.009c

0.52540. 0142
0.145+0.011b
0.043+0. 004c

0.55940. 0262
0.190+0. 024b
0.039+0. 004c

¥ APEEEARFREIEREF (P<0.05), TRA.

Note: Numbers followed by different letters within each column indicated significant difference at P<C0. 05, The same below.

Rl 0 nt 75 KA R A B 8 T e (P<<0. 05),

R1F, EEERBEBNEM E MY RH
OPSTHHE B FHE TFHEP<0.05), XEEEH
F PV /F' TSI B . Fv'/Fm' TREKREX
LB RS R TR, AT 0% RN RJ6HE
Wb, T AR a2 KR /E AR . S1ERE
2% 100 pmol « m?® « sTEFAHEL, BAER Y658 M 1 500
pmol » m? « s Af, AFE YK OPSIE T HERE
HERK,

2.2 Bk S BB TR MR R R HRAE

BZ_BR—-MEBBE T KRS FEIY, T
Wit B BEERARENTREIaMREY N K G T
B R R, B PEG6000 % Rk i MR 5%
T EZE ST B ILFER—# K (Kaufmann %,1971;
Michel £,1973; 3 = R &,1994) ,

PSI Hefb %3 R F/ARBEE N T PSR A O

TEABEHEXEFFE ATEEEYHH PS
I REFIEREF X, R PSR ANRERNRE S,
W AR Y 3 B30 55 38 B B B B 9 06 A A 38 e
tn (RIRAT S ,1995; 3K <F{2,1999),

. R2H,PEG MHELEFHEMNE 1 BANWER,
BRer® ot LASh, HE 4 MEYK Fv/Fm HH KT
0.8, B 2 B, KZERL L% it . F K ARLE A
HABETHIEERE,, HEAEY M iEk3Z 3
KATHREOBEEEM. WIEFMAE 104 H 20%
PEG b3 T Fv/Fm B, 53 RAH L HHH E &
16 (P<C0. 05) , T B9 A~ lp 38 AL B AR e Fv/Fro {384k
AEE RHAREKGSHRRCEARETRZIT
B, FHEE 207G TELEE, 10004058
TERAEAHE.

LWALEB|E 3 B, AFT FGEENMHEESN
PEG 8438 F , Fv/Fm {8 5% BAH L5 5B 828
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% 2 PEG HSa7k £ Bl Xt R ET 458 % Fv/Fm i) ¥ 05
Table 2 The effect of water stress induced by PEG on Fv/Fm of five karst plants

KRG ES PEG W ies b 28 4b B 6} Time of treatment (d)

Plant species Treatment of PEG 1 2 3 4

WMEF M Cladrastis platycarpa CK 0. 80940, 003 0.806+0.002a  0.807+0.002a  0.808+40.000a
10% — 0. 787+0.006b 0. 75840.009b 0.73940.019b
20% - 0.774+40.003b 0.748+40.011b 0.736-+0.011b

KB RAl Impatiens macrovexilla CK 0.811+0. 001 0.806+0.001 0.802+40.001la  0.793+40.006a
10% — 0.80040. 004 0.77540.013ab  0.677+0.034b
20% — 0.79840.002 0.76340.013b  0.7214-0, 023ab

LI M Alchornea trewioides CK 0.79940.004 0.79540. 008 0.7934:0.006 0.79840.002a
10% — 0.763:0.025 0.62340.097 0.436+40. 104b
20% — 0.76040.018 0.67240. 056 0.466+0.106b

HH 4 Chirita eburnea CK 0.82040. 004 0.821+0.003a 0.812+40.003 0..80740.002
10% — 0.816+40. 002ab 0.808+40. 005 0.801+0.003
20% — 0. 809+0. 003b 0.79840. 006 0.801+0.001

FH R Bk Quercus glauca CK 0. 800+40. 005 0.81940. 005 0.813+40.002 0.82140.002a
10% - 0.80840.002 0. 80740. 003 0. 80440.010ab
20% — 0.81640.003 0.804+40.004 0.795-£0. 003b

S EEEDALETH FV/Fm EERENT
M ES5YRHMBHELEMAIEE., BEFRE
B HaALE T K Fv/Fm 53 BAHLY A 8%
AR 4L (P<C0. 05) , i i 38 AL 38 Z [B) B9 (L AN B
E. S5XTBAEL, KERAME 100 LEETFEUARE
%,20% A E F AL E 2 (P<0.05),

WP 4 X, A HRERHBELETH
Fv/Fm BT 0.8, S RHLITHESZLK. F
XIBR7E 10% B PEG 38 T Fv/Fm £ KX F 0. 8,
20% I8 4 FE T Fv/Fm (B RAK , A2 ix B A 8 40
LR EEEL.

MEE 4 RIMWERE , FBHR . FREEZDTF
28 fE Fv/Fm {5 TR AR /DN, R AFEFR .
KBERAM, Fv/Fm ETHIBEERKHRBOE M, I
BRELRE | PSIL R B A0 32 B BRI b = E .

3 i

B, BEE L IR OR L B0 3, Y R B BB
(NPQ) 1 A 238 10 » 8 53 4R 47 1 B0 SR BORs i
R, BTN AR BIEHBIR, 5
NPQ S ntE B 1 BOL BB R AL R R BB R. X
BEREH XAMRERHFEYEZBNER
JEIB I MAT ,NPQ B8 s, Fv'/Fm' R¥i T /&,
OPST th B EMREMR, BER R T, XEMEYH
et R LM R R B EEH, XU
XM RREM R BNEYE ARKGT K

RER LSRN H &A BB ERN, T FE B
HEHHEERER R B FEARARMES 54 B
fE. PEG ##K 518 LR, FHAME XK
BT REENRR AEHNEERS AEEFM.
KB RALFLRERE F.

SHERERBMWAEY, —-REKTUTHE
BB S RE L, A RE. LHEKIRE, %
FEEKS BN, R RESH, B b KB,
FRBEKFLTRERAR, X BFEHFAEHEE
4, &XZAKMES, B L8RP, FREHEHTH
NEAL BB L, XA RER Y A KE T R EN—
MEN . EEENERMAFAREE RKIEE.

BRaOBE M JLR /N, 8 & 3 %k R 4
IKArFE R X AR — FaE B 7 2 (i 3 K 5§, 2003)
R ER T 470 8 00 R , 5% F 4 5 0 e
EIAHXT A, BB, B AR, Bt H
BMambh—EhE. MBAEER . KBRS E
KIEEH R LG F8 AR, £ K& HBLET,
HEAEEREHM KD BA—-EHHTERES.
MPEFBALT T 5 10 B B, 1B B 4k R4 % 1L TR
B, ZABKIER, BB RZBE, 7 UREEE
Ko XTEERERRAMBHNERZ—.

RS ALIGERARE IS ST H S
A F FiEE EEUDB ISR, ERE RS
o B!

B % W
Pokd. 2002 HAMEAMEIML. L. WA EER L
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