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Photoprotection of abscisic acid against the
photoinhibition in rice seedling leaves

YANG Cheng-weil'2, CHEN Yi-zhu!, PENG Chang-lianl! *

( 1. South China Institute of Botany, Academia Sinina, Guangzhou 510650, China; 2. School of Life
Sciences, Zhongshan University, Guangzhou 510275, China )

Abstract; Photoinhibition was studied in leaves of abscisic acid(ABA)-treated rice seedlings. ABA inhibited
the photosynthetic process by lower PSII photochemistry efficiency (Fv/Fm) and coefficient {or non-photo-
chemical quenching(gqN). After photoinhibition under light intensity of 2 000 pmolm2s! {for 1 h,the extent of
photoinhibition was smaller in ABA-treated rice leaves than in the control. It is suggested that ABA had a pro-
tective effect on the high light induced photoinhibition. And the results also indicated photoprotection capacity
of the rice seedlings against high light photoinhibition was closely associated with xanthophyll cycle.
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BEEKEXL, B KB E S 2000 pmolm?
st A HEE A 1 h,
LIHAHERFTANE

R AHI M6 PAM 101/102/103(H. Walz,
Effeltrich,Germany) il] H- J- i 8@ & 9% 0%, Tl & Z 8ij
MBS E R 15 min, A 1. 6 KHz &9 55 U & 6 (0. 04
pmolm2s )l Fo, BG4 — T353R INJE (KT 5 000
pmolm? s, fkrhata] 2 ), KB L HB Fn,
M Fn BB Fo B, % — A& % /Y 56 4k 56 (400
pmolm?s1), [6 B 37 FF PAM 102 # 4t — 4> 100
KHz (8, R ER LB ER B ES, 5%t
THEBIFEAKFE Fs B, 0 £ —/3& A%, 5206 L3t
F Fn RIG XN PAM 102, KIE TS
Fo',38IA¥3k & Schott lamp KL 1500 FL 103,64k
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Schreiber ZZHF BT B SRR LS. TBEK LS
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ME BN FPER. MMAE 2R 1% ABA X
aN WEmE A, HREXBARHKB R 3
A4y, EA A (Zeaxanthin) (B IR E A E R R

F1 ABAXIABHHHAHERLANEME

Table 1 Effects of ABA on chlorophyll fluorescence
of rice seedlings
B¥ XMW ABAZE(T) T/C  %##
Parameter Control ABA-treated (%) Jinhibition

Fv/Fm 0.786+40.003 0.752+40,005 * 95 5
qP 0,6994-0.019 0.6684-0.018 96 4
qN 0,60840.017 0.6604-0.031* 109 -9
®PSIT 0.31340,011 0.2954-0.013 94 6

“rHREFEHTF ABA KA MHMAEMmAERLD: “ « "RERH R
5 ABA 4bE )£ R 8 3. The negative sign(-) for the % inhibi-
tion indicate a signal increase instead of a decrease due to ABA;
“ % ”, Indicates that ABA-treated plants differ significantly from the
control,

F 2 WBAAE1 b3 ABA REBRIKEHE

M R 36 S A N T
Table 2 Effects of high light for 1 hr on chlorophyll
fluorescence of control and ABA-treated plant leaves

HE+EX  ABAAEAEDE % 1 8

B¥ Control ABAtreated 9% inhi- T/C

Parameter (- high light) (< high light) t‘;“'i'; n’ (%)
©) T

Fv/Fm  0.605-+0.021 0.658+40,023 % 11 111

qP 0.462-+40. 009 0.47740. 004 3 103

aN 0.706-40.009 0, 74540, 013 * 6 106

OPSIT  0.18840,015  0,19640,01 4 104

“x"RRBXMEYE ABALABEZMERBE. “* . Indicates
that ABA-treated plants differ significantly from ABA-non-treated
ones.

F3 KBHIATHAZDITAEREREZ

BHALTE Fv/Fm ITEH
Table 3 Change of Fv/Fp, values after high light
treated +DTT-treated in leaves of rice seedling

)
?r%tment Fv/Fom % flﬁb‘ﬁ‘ion
% Bd 0.605+40, 022 —
ABA 0.6584-0.014 -9
DTT+ st Jd 0.412+0.018 32
ABA4-DTT+ x4 08 0.416+0. 021 31

“rRFE T ABA H 26 Hp I 2 3% hi 1 4E ¥ 2> . The negative
sign(-)for the % inhibition indicate a signal increase instead of a de-
crease due to ABA.

(Antheraxanthin) 1 X 3 & & %8 ] JH (Violaxan-
thin) GAMHAMBRAEEANERIG . HHR
HEOLREAT, V 783 B FUB 3T AL B8 (Violaxanthin
de-epoxidase) {JYE R T BRI EIB R A, it —F B
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REIE MR Z; Z 7€ E KK A E 1M (Zeaxanthin ep-
oxidase) (E A FTH AN AT UL K A, Bit—2F
BEMAER V. EA&EFBGE R K/ oN
EMERERA B VB R, Demmig-Adams S iE
AN ERXBASABEBEVERL—-RBANYRER
B HEERKESH N SHERBHRY ZE
EHRXRFRT-2, DTT & M 3 K 185 /Y 1 &) 3 7,
I DTT AL ¥R B ABA B KFEHETH /G
BHITRICAE, RAPFHEZEK Fv/Fu BEEE
MR, XEERHA ABA R KBY G H
MR S EREHRFEUHX, ETHAENEA
I S Frat — SRR
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