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RESPONSES OF PROTECTION SYSTEM IN CHLOROPLAST
OF RICE SEEDLINGS TO THE DROUGHT

Lu Shaoyun 'Guo Zhenfei* 'Peng Xinxiang ZLi Yongchao ‘'Li Baosheng Li Mingaqi
(College of Biotechnology, South China Agricultural University, Guangzhou 510642)
¥Hunan Institute of Rice Research, Changsha 410125)

Abstract Under drought condition, the drought-tolerant rice cultivar “Xiangzhongxian No.
2” showed lower relative plasmalemma permeability and less reduction in chlorophyll
content as compared with droughtsensitive cultivar * Xiangzaoxian No. 12”7, which
indicated that the drought-tolerant cultivar was less demaged by drought stress. Ascorbate-
peroxidase (AsA-POD) activity decreased in both cultivars, but less decreased in drought-
tolerant one. The glutathione reductase (GR) activity increased at the beginning of drought
in drought-tolerant cultivar, but that did not change obviously in drought-sensitive one.
The results also showed that GR activity could be induced by paraquat (0.01 mmol/L) and
H,0, (0.1 mmol/L) in drought-tolerant cultivar, but they had no effects on drought-sensitive
one, which indicated that the increase of GR activity in drought-tolerant cultivar under
drought stress might result from the induction by oxidative stress. In addition, the contents
of ascorbate (AsA) and reduced glutathione (GSH) showed a tendency of being increased at

PRE HRBIEE A AR < AT BRI B FE IR .
*SERBER A Corresponding author
1997—-12-26 WckE;  1998—06—04 B[
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first, then decreased in both cultivars, but with greater increase in the drought-tolerant
cultivar. The results suggested that drought-tolerant cultivar had better protection
system in chloroplasts against drought stress than the droughtsensitive cultivar.

Key words Rice; Ascorbate-peroxidase; Glutathione reductase; Ascorbate; Reduced

glutathione; Drought stress

E+HFEREIEY, HYETEAHTHELBENSIMEHEESNSHEEREREN
RPBEENREARTEY, ®REERG[HAECMEEHTFEC S, BT ABRFIEE
KEK, SEXKBEHRENEF RIS, B0 XETIRE T 85 M8 0 kRS 4 8BS it R 4k
ERPRAENZEW. BAVGUEAEFAR, DHEIEEOKERHRTR, R T ARG 24 S
FOK L) i 4R 588 (SOD., POD. CAT) WAL R I at AL A BT HEDY,  oh SR ik R 4 Y 4
X FRREEHBHAES, FAXREFAAWEUSRAKBYEETELAHTHRER
PRER . »

1 BRI

MRIEIESE R Oy EE#T. BB 2 ANKFE (Oryza sativa L) & WbH 2 B
(i RHEBE, WHKR25) MMEEN 128 (HEERSE, HKR125), OWEE KB
R, HEAFHMHTFRBHRTRIER(30 ¢ DW) ., EXFLMNERE (HER 14 cm), S4F
BF 2 ANRFN, &% 50K, 10 d BYRIARKN B EHREHEGRM, USEIEMK. gkt k{E
X, HEFFEE 2621C, 58 80 umol m3?, HXNKE 14 h, HXHZE 80%.

FRISEEENE  EEENMERED Q.

HRESBUE  # Amon" M5k,

PUIRMES - T ELWEEEERE % Nakano fl Asadal f 5.

AMHKITFEES (GR) FHME  £H Gamble M Burke A7 2 #47. BE 0.2 g K
L B, MA 3 ml #ZB% (0.1 mol/L Tricine-NaOH ¥, pH7.8, & 2%PVP) Bf
B, 4C T 15000xg B.0» 10 min, EEBEAZE3 ml, £H. MEBEUEAREEB 1 ml,
& Tricine-NaOH 40 mmol/L(pH 7.8), GSSG 0.5 mmol/L. NADPH 0.1 mmol/L, i A
0.2 ml BSAEBSIRRZ, B3 3 min A 340 nm PR TFRRBU A L. B HO0 % GSSG 1
Zy=poyi :

BUiR g (AsA) FLERBEAMH M (GSH) SBME  3H 0.2 g kB4 B3, A
3ml 5% =S ZBMBERPEE, 15000xg B0 10 min, FHREARZE 3 ml, BTFUE AsA Al
GSH. ZM Ellman M5 02 GSH & &, B 0.2 ml %, A 150 mmol/L NaH,PO,
B (pH7.7) 2.6 ml, RAEHEMA DTNB A (75.3 mg DTNB % F 30 ml. 0.1 mol/L B
BREWW pH6.8) . LAINBEMBrh B A% DTNB RAMESH. &4, F 30 C{RES min FM
E42nm EETHERIKME. BIEARE GSH B FTENF N L B & GSHEY

H,
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AsA EBAE 58 Tanaka ZHFEM, BN 0.2 ml, 50.4 ml 75 mol/L NaH,PO,
(pH7.4)BAE, BHRKINA 10% =828 0.4 ml, 44% B8 0.4 ml, 4% 2,2- “BHEE (5T 70%
ZPF¥)0.4 ml, 3% FeCly; 0.2 ml, BY/EF37CHE1 b, WE 525 nm FK T HERIU/ME.
RIBIRAE AsA IEBPTEARMER 2R, THEHER S AsA &,

2 ERER

2.1 FTENREAEMNEETIHERSBHYME

BMNEWET 25 12 SKBYHESEILEKO0-15 d HNEKE(RWC) IR -8
(MDA) B4k, ZFRER, #£0-6 d it RWC fl MDA & B 5K ETRAHEMWMIE, RWC
FRIE 95% . BEEMFILEUKIRIERK, EAHERT, BEIXAIHWREMHFH 12 5 RWC %
&, MDA SEAE, MHEMEZM 2 S RWCH MDA S BB RHIE 6 dFMAKTE. 9d
EW T RWC T, MDASEAKE, H25RWCHT 125, MDA # & FI12
B0, BEMMEEOERVEYZHEORE, S48tk 6 dE, WASMREMS SR
H, ERERFH2 SHAREN 12 5REEENEL).
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Fig. 1 Changes in relative plasmalemma permeability and chlorophyll content in rice seedlings after stopping watering
® M) 25  Xiangzhongxian 2 O MEH 125 Xiangzaoxian 12
MEETREHS RWCALDMM. i1k ko drt, 2SHBESE S 6 d if #if,
EAWMRK 125K 6 dBEMET 21.4%. HE, FHRATEESENRE(EL).

2.2 TEXNHIFME - ;38485 (AsA-POD) #1 GR iEHAIRME

Bk ZHT, WM ASAPOD EHZAARK, FRLAHT, 255 12 5&H#
AsA-POD HFEHHFEAL, H2 SHEMEER/D, BERFL R2SENBE®R(E2). 2512
S8 GR HHEMKSEHTEAAKR, FHRHENBEKRTE. BRABKEHT 2579 dati
6 d&202%, HFRELAHTUE 42.7%, MAWMEN 12 SFRELAGTRHEAFAF. BB
X, TREZHTHMHF GR EHHERE(E?2).

AR TFREEBHTARE 2R GR BHEAERWER, WET EFH#ALHFTEEK
16 d 4heameE 5 ¥ AhE H,0, 24 h /5 GR EHEMAME. E3E8, 0.01 mmol/L XSS 0.1 mmol/L



50 PR Y R B8

H,0, 435, 28GR WEHRE, 12 SRMURZEN, RWUHHHAE GR 1 o AL
i R R AR AR .

0.8+ 1 ™

a T ' A
i 60F ] ]
g 2% 0.6
2 8850 -~
ﬁ < &0 = -
pUN - o 2 o4
-5 B #
ER T £5 .4
K < 520— % S
B + a c xs) g
1.6 L A "
¥ wa &3 7
% £ % 0.6
= E od od
=
g z o4 0.3+
R R S . Lot B o & IR
=1 BEK SR Days after stopping watering ’3 iﬁig};ﬁﬁﬁﬁ*ﬁ@ﬁ GR

® 2 iEEKSKBEIRIM ASAPOD 1 GR B ML
Fig. 2 Changes in activities of AsA-POD and GR in rice seedlings
after stopping watering ' dii
. . . . . condition
a,b: #iH Ml 2 8 Xiangzhongxian 2; cd: #FHl 12 5 Xiangzaoxian 12 A: ¥R 28 Xiangzhongxian 2; B: WIFAL
O #t’k Watering @ 1b4/k Stopping watering 128 Xiangzaoxian 12; 1. H,0; 2. H¥A

) ) P. 0.01 1/L; 3. 0. 1/L;
2.3 FExt AsA 1 GSH & BARIE 4“:{‘*(‘;?1 ) mr’;‘:;;’L/ 3. H;0, 0.1 mmol/L
HO, 1.

Fig. 3 Effect of paraquat treatment on GR
activity in rice seedlings under watering

AsA 7l GSH BAEM R W ARAE R LAAL R, 2 B

ERBAGMEEARME. EeEW, Exiks Y .

FEF. 2855 12 B4 AsA BT 6-9 d BESE, LUR ®z=212

S5, T GSH & B —HBHERENAT. TRAN Bfh, \’\\

T, 2879 dif AsA SR 6 dBHER 21.7%, T 12 £5E ; :

SH AsA & RIBIE 12.4%, LUBFIA-BFH AsA & 1t

WM fE; GSH & B 6-9 d WA, M2 2R% & 7

20.3%, 12 E{T4EH 12.1%. g%g o P

3 Phe m%él‘-
R TRE SRS ARE, T % | o

BAHTHEGKKNCOFMLEMS, TEARTEER s o 11 156 9 1D

2 itk SR % Days after stopping watering
0 /NS T \ 0,, O
e BMESRTHBI On, FHOT ) by momarmmasat GSH & IAA

Bk, 7= HO, SOD # Oy B 4L K HO, ™ Fig 4 Changes in contents of AsA and GSH in
Sk H,0, 897 Bk £ B &8 id Halliwell-Asada 7 rice seedlings after stopping watering
i AsA-POD., GR, DHAR #1 AsA, GSH & 3k [ 58 abcd,0, e FE 2 abcd,0,esee Fig. 2
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R. AsA Fi GSH rw 3R B B B O, 1 HOs
Wi&¢i%%%%,?5%#?@%%%2%%%@5&%u%ﬁﬁﬁﬁ%ﬁﬁﬁ
ﬂﬁﬁﬂMDAﬁﬁ,EﬁﬁE%RWCﬂM§§@§WED,m%%ﬁ%MHFEE$&ﬁ
i, ﬁiﬁﬁ,m%#&m%@%ﬁ%ﬁﬂ,%ﬁ?ﬁ%&ﬂﬁ?%%#?%Kﬁ%%ﬁ%
Wk IR R AR Y & 45 SOD. POD #l CAT ERGEAN XSHEEFKE. DE. EX
RO B 5T 45 B — B2,
¢iﬁ—ﬁﬂ%ﬁﬁ%ﬁ%%ﬁ§ﬁ%&%,EEﬁ&K%ﬁTﬁ%,z%EIT%%Amr
I@Dﬁﬁﬁ?é%%ﬁﬂ%,ﬁﬂﬁ%ﬁﬁ%ﬁ%k,ﬁﬁi¥ﬁ%ﬁT,W&ﬁ%mmym)
ﬁﬁﬂ%ﬁ,@méﬁWZ%%Ammm)ﬁﬁ%ﬁ&$,%ﬁ%ﬁﬁﬁm¥%$m5%ﬁlz
%%Eﬂgna?%ﬁmmﬂmﬁﬁ%mﬁ$ﬁﬁ%Hﬂﬁ%m$ﬂ,%ﬁﬁ*ﬁ%ﬁ?
AmJQDﬁﬁ%E,%—%ﬁ%mm§%mmW GR EHTHEFRMEARATER, 25
E?E@@GRﬁﬁsmﬁﬁK%#%m%$i,?E9d%ﬁﬁ%6d%%ﬂj%iﬁn%
?E%GR&E%%E#&*%#%ﬁ,ﬂ$$9d56dmﬁﬁmw&ﬁﬂﬁoMAﬂGﬂi
@E%ﬁﬂ&%ﬁ%%ﬁ,ﬁ¥$m%,méaﬁz%mAmﬂMBHﬁﬁ%Eﬂﬂ%ﬂ
20.3%, TARTE 12 SAURM 12.1%, R AsARE(E4) . g REN, £TE0HN,
m%%ﬁw$m$%ﬁ%EﬁHE%EM§WﬁF§%E%ﬁﬁﬁ%%ﬁ,ﬁi%GRﬁﬁ,
mﬁ%ﬁﬁﬁTﬁ%WFiﬁw%ﬁ,ﬁ%&ﬁ%Kﬁ%&ﬁﬁﬁﬁﬁ%ﬁ%%%ﬁ%
ﬁoMEﬁﬂM£%WﬁEmﬁMﬁﬁﬁ%%ﬁum%OQTGRwAM$mDﬁﬁ&ﬁ§@
BIEE, AT 5 REAEE. HEHM O, AHF, WERESAMEHRNGR, AsA-POD
ﬁxmﬁﬁﬂ%%,@m%&%%KWEﬁﬁm%%%%,GR%&%%%E?%@T%%
BA B, MMk%WE¢£L&ﬂ%ﬂ%M%%°ﬁM%ﬁ%,mﬁME%ﬁZ%meE
iy 12 23t E A H,0, %28 A8 H s, EEALAEE, BH29SODELEER,
@W%w,mﬁ@%?ém%demlmmAMT%ﬁ%%E,%m??éﬁﬁﬁ%%
m,ﬁ~ﬁﬁ$mﬁﬁ%EW@a,Eﬁﬁﬁnﬁ%w%ﬁﬁmﬁméﬁﬁz%GRﬁﬁ%
B, MARERIZS. ﬁs*%@%Z%GRﬁﬁ%E,u%%%ﬁﬂ@n%%ﬁ—ﬁoﬁ
ﬁ~ﬁ%%,?%ﬁ%Tﬁ%%ﬂ,ﬁﬁmé%ﬁ%EGRﬁﬁ,u%%%%%ﬁﬁ%%%%
ﬁﬁﬁ%ﬁ,E%ﬁmﬁﬁﬁ,WKW%&%M$E%£%%?Eim%ﬁﬁ,@ﬁméﬁ%.
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