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BFEREK.

X WRIMEM, AhE; BEART; KB

hES#ES  S511.01

THE RELATIONSHIP BETWEEN RESPIRATION AND
ACTIVATED OXYGEN METABOLISM IN
CYTOPLASMIC MALE STERILE RICE
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Abstract The superoxide radical (O;) formation rates in the young panicles and anthers of
cytoplasmic male sterile (CMS) rice Zhenshan 97A (97A) and its maintainer Zhenshan 97B
(97B) were inhibited by KCN, and accelerated by salicylhydroxamic acid (SHAM), but the
percentage of O; formation inhibited by KCN or accelerated by SHAM in sterile rice 97A
was more than that in fertile rice 97B. The malondialdehyde (MDA) content in both of
97A and 97B increased after KCN or SHAM treatment, but the great change of MDA was
found in 97B treated by KCN or in 97A treated by SHAM. Superoxide dismutase (SOD)
activity was inhibited by KCN, but was not affected by SHAM. The respiratory rates of
97A and 97B decreased after H,0,+FeSO, treatment while it did not change by H,0,
treatment alone.
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ERTFHEFNPRATFHEEEIRS, ATFREABAE, BBRKMELBABA Bk
$HEE, SEBRTE R ATP, B H F 78 d 1 1% 3 5 1 R [ 304 35 1] 3 S 04T L T3
B, TR0, RPLREEREPRAMOEELN, GREHAERNGTZ—. FRL
Bk 7E7E SOD, FRMFE B EMO; R, BRIEHAFTALOPRER. HEFR
HEMERE A, DRSRRET. BREEEPHESBEERTEELES T, XEFR
FYMUERFT LG PR RAPERATRY, MEBRIKBRERFEL O] F=EHE
., AHNABREKRTE HO, RERSEMLT Y MDA &K, HHLEEAKERE(SOD,
CAT) BHNBRRF RN T FALEHNMEEY, RUESEATEANESHARBOEATRE. |
RRERBRAEAETRSRBFR PR MK RHE, 23R PR AR 5K 89 25 5 402
CMS ABABRERFASME, BRHAFTRERERANINRAF LR K.

1 #RITE

i SRAEEAEABEZI 97A (Zhenshan 97A) AURFFRZN 97B (Zhenshan 97B).

KCN 5 SHAM #4 g skaE RAENSARBES>HENHE(VD, 45H
3 mmol/L KCN #1 2 mmol/L SHAM (i 0.05 mol/L pH6.8 BiMZErp il ) BRLHE 4 h
B, Tl oy siE O Mt E R 5 MDA &2 K& SOD f#.

H,0, #1 H,0,+FeSO, S 4 FEHMERER  JEEM, NRFIMETREL S
%A 1% H0, 1% H,0,+10 mmol/L FeSO, 454, B 1 ml, EHBEMLHBWFR
RO,

E 1 & B % Bradford W5 &P,

2 LR

2.1 il 97A FRill 97B K10 K, MDA &8, RFEREFEMMRFFERER

% 1 WEMMERERERE RN 97A 5HEFHFRZ 97B i E 4 5 40 M 30 R i M 89 &)
MBRBIEEHW O] BR, MDA FRAMPEIAR. o AR E RS O] AR,
MDA & BEHTRIFRNHBRAEL, XRUATRNBEHANENN, BAFELF SOD
FHETUELS, BRTAEEL DB S MDA MR, RETRAE LA L
PR R R LR E R MR FAGME, ERAFTAGNFRABEHEATRE.

%1 Bl 97A (A) BBl 978 (B) i1 O] K. MDA &R, SOD &M, AFEREE (V) FHFFEREE (Val)
Table 1 O; formation, MDA content, SOD activity, total respiratory rate (Vt) and alternative respiration (Valt)
of CMS rice Zhenshan 97A (A) and its maintainer Zhenshan 97B (B)

# 0; MDA SOD BRI R (VY) FLEFF R E # (Valt)
Materials (nmol mg'Pro min")  (#mol g'FW) (U g'FW) (umol O, g'FW h")  (#mol O; g'FW h")
R A 1.6+ 04 92+ 1.3 104+ 13 383+ 5.7 341 0.7
Panice B 1.3% 0.5 6.1+ 09 105% 10 409+ 6.4 3.5+ 0.5
£ A 39+ 0.7 148+ 2.1 800+ 38 302+ 8.2 1.5+ 0.4
Anther B 1.0% 0.2 29+ 1.2 950+ 27 423193 103 2.5
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2.2 KCN 5 SHAM & BEHEHE A5
#£ 20 H, AKCNLABEYEMENE, FERSHRRRNO ERHEWLST, HAFRY
O MITE MM AR E A BERL. T SHAM LU O; MM, EAFREMEE.
KCN fl SHAM L EA TR ERIF R AWMLY MDA §EB#H AR, {H KCN R+
AAEBREL, W SHAM MELRAFRNW MDA SEARESL. KCNLAHEEATFRERFRY
SOD EH#H A B2 84, {5 SHAM 433 SOD EHEWHA K,

2.3 H,0, #1 H,0,+ FeSO, i § /5 f i i 2

B 17A 1% H0,f 1% H,0,+10 mmol/L FeSO, HE5T41%/E, 2l 97A/B 4 B /E IR
EE, ATRMAHO, 4%, EMAFRAERABANPRERZ MM/, HE HO,FmE
Fe** 5, MAHEZWABHNPRER, BLFRASRRABARGER. XMHWMHIEREEN
JE5 2 REK, BE 6 RMFIERMBE.

#$ 2 KCN #0 SHAM B R%i 97A F23il 97B 4)FAn 60
%56 O; =4, MDA & SOD FEiEE/ 2o 50
- -
Table 2 Changes of Q; formation, MDA content and oy 2 : 40 |
SOD activity in young panicles and anthers of - % i 30t
CMS rice Zhenshan 97A (A) and its maintainer =g
Zhenshan 97B(B) after KCN and SHAM treatments %; g O 2t
13
5 g 10
AN TR A (%) ==
Percentage of increase (+) or 3 4 3
- decrease (—) after treatment B 1 H,0, 1 H,0,+FeSO, HE 452 97A (O)
#1978 rrR R R T
Materials KCN@3 mmol/L) SHAM(2 mmol/L) (w) *
Fig. 1 Changes of respiration in young panicle of
U A 4R 2y Zhenshan 97A (O) and Zhenshan 97B (m)
Panicle  Anther Panicle Anther after H,0, or H,0,+FeSO, injection

T 1: ¥ | Control; 2: 1% H,0, 435 2 d, 2 days

0, A —24.4 -30.3 +13.7 +15.7 o
B ~10.5 —17.5 +71 +82 after 1% H,0, m]ectlon;. 3 ?% H,0, 4b# )5 6 d,
MDA A +38 +10.5 +16.5 +75 6 days after 1% H,0, injection; 4: 1% H,0, +
B +121 4273 +68 +3.1 10 mmol/L FeSO, 4t 3 Ex‘Z d,‘ 2 days after 1%
SOD A —30.1 —573 +2.7 12 H,0,+ 10 mmol/L FeSO, injection; 5: 1% H,0,+
B —268 —582 13 +1.0 10 mmol/L FeSO, 4t # /5 6 d, 6 days after 1%

H,0,+10 mmol/L FeSO, injection.

2.4 ARABAXNENTERNRIE

ERBASEREAIVAEEZHHEEREE REN, 34 BMEHARZH (2 mmol/L
KCN. 1 mmol/L SHAM. 1% H,0,. 1% H,0,+Fe’*, 50 mmol/L i —H. 30 mmol/L
Na,PO, 1 10 mmol/L GSH), #REH I,KI SREMFUHEREYN, XLANNRFROTE
WE MRS RSN ERERBAL. XKCN M 1% HO,+Fe’* T HRFRNE
MEHMEEYD 6% M 8%.
3 ik

WERG AR 5 E T RE S BB TR B A AR, 8K 744533 8 & HO,
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e B EABRTFREFRO; ", Rich 0 F B E% Y #IEL T LRAFFR R >4 0], 4
FEHATRRTFEFENVNERERRE LM NADH- BEZEQMHBEB Q- iMAaE N4 H
b, TEALRIRINEERAGE FEEEHBANKCNAMSHAMAE S, TEHO MIER,
BIKIES T B S B LA BB TR E. Boveris &2 5 ML bA4£0; . H0,
RIS A %, (BT EES NS 8K ST IR B8 AR IR 55 P O 874 % NADH Jf % %
HEXBERRIE. AB5ASHAM ABEABHEMAELSAHMO, WER, IO, 548
EBFEREEMX, FRNBEEAXEFRNEFSERERB LR E TEREERPE R
Ot L E S5 M.

fH KCN R % FRAENARAERRE, FEANO,ERBLVBERTHEER, X
M—MUEERHTHEER R TERTED, FAEFRESTHAFAN AR FEEMERO,. KCN
BT O R, BERNENGE T SOD MiEH, BREROMWALE, BRAERHE KCN
LBEHSHES MDA SEAE (£ 2); WM SHAM MHBEFEENERRERE, ®n
O; BB R 3 R SOD MlEtE, B SHAM A SR 4hREAEZ5 i MDA 4 & 4 R2 8
T, XHEATHYERNERE=ESERZEPFRBTHEEE. MHKAD IR T HEFR
HRBERZ — MR T AR EA G TRHBEAKRAN IS BT, B2ZEEE O, HO, B
O; KB R TTREYY, XUTRRAR TR AL P W AP RME TP, FHAENBARATE
A FESHEPRELEE 0, SBABTELFTO, EREE WEEZ —.

ERERE HO, HEYGEE, EXFREBRMERAKL, FWHHO, G MPRHFEENS
RS, BHERESBEFTHEE4ASB S E YR ERTE HO, M ENER. HYE
H,0, FMA FeSO, J5, EXFFRAMPHIEAAEME, BRATRSERAYEPRERNT
f%. H,0,7E Fe** M7EFET 0 X4 Fenton R MR - OH, EMBEEABLR, EXAFTER
FRIA HO, R, EREALRENATRPREKTHN HO, FEEEERIER, W
RAMEHNN Fe* SERBERENLERY -OH MEBIKERN. RMELE 6 d A E R SHER
AWK ERBEREDIEE KY, RUEYEEGEERGORS, XTREXRSIFANLHE
BB ETHEERWAKNIEE.
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