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THE MALE-STERILITY OF RICE AND ACCUMULATION
" OF LIPOFUSCIN-LIKE PIGMENTS IN ANTHERS
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Abstract The changes of lipofuscin-like pigment(LFLP) content in anthers of male-sterility
rice were studied for examining the prsible lipid peroxidative damage in relation to
male-sterility . _

During the pollen development from uninucleate to trinucleate stages, LFLP contents in
fertile and sterile anthers all increased gradually to different extents in the tested cytoplasmic
malesterile line rice Zhenshan 97A and its maintainer Zhenshan 97B, the photoperiod
(temperature) sensitive genic male-sterile rice W6154s and Peiai 64s. The LFLP content and
accumulative rate in both types of malesterile rice were higher than those in fertile anthers.
In trinucleate stage, the sterile anthers from Zhenshan 97A and W6154s showed 24% higher. .
LFLP content than their fertile anthers. From uninucleate to trinucleate stages of pollen, the
average accumulative rates of LFLP in sterile and fertile anthers were 41% and 26% per
stage, respectively.

When the isolated fresh anthers at uninucleate and trinucleate stages were treated by
using N, and aptibxidants glutathione (reduced) and butylated hydroxytoluene, the LFLP
content was partially reduced by glutathion treatment at uninucleate stage. The results indi-
cated that the expression of malesterility of rice was associated with the accumulation of a
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fluorescent product of lipid peroxidation, lipofuscin-like pigments.
Key words Cytoplasmic malesterile rice; Photoperiod (Temperature) -sensitive genic
malesterile rice; Lipofuscin-like pigments; Antioxidant

% JI§98 % (Lipofuscin-like pigments, LFLP) 2 1 B S e A=Y 5 A M E R &,

BB IS S BT B — Rty Schiff MM IR S Y. &4 XY LFLP B ABAZHH . |

NEERTFELHE. Maguire Ml Harrd T 1975 FERBE T HFRARFREABEEELR
* th LFLP BEM#®&AD. M)S, Wilhelm 1 Wilhelnova #3835 % M+t LFLP MBI RO
HESSRARESEHELTRETH M (MDA)S LFLP, [6 £k 8 & 4 SRS 4 T &
I35 B 4 Bt H Bk (Glutathione, GSH)SH LM MM, EHSMWER Tk, KBARFE
TR LR 4kS LFLP S B EEH A, A MDA W34 &k LFLP KR EE R,
i a- £ T E N EEME LFLP BB RY. 4852 ABA AE BB AKBMERN ), #H3EM0E
%, BRI ABA 520 LFLP %68 & ¥ 360nm 1 & 514k 460nm ] B &7, X LEFR
#1035 LFLP R R 5 MY BB 0 EIRA 3%, RIEEN PIRT S AulE M B BrE.
: FER, RIS ABESEATHEHEELNERFREY, FEARNMFHREEFEER
Ve (H,0,, O,), HHLHMEMN MDA S BMH, ARAAEANRPBARETR, ErUE
B BEREEENREE Y, R, /N EETEAERNKEY LFLP 5 METHATS
KERLENA BERTIBEEH LFLP (B R, Haidmr #kA BN ERIER.
AXENTHRRERERTS @ EFATABESFARAREHBRM AR TEALL S LFLP &
BHALE N, 5P 2R LFLP MM, HEWUEEATSH By ZEH 45 % R SR LTI HKIE.

1 HEMITIE

. SeEAHE YA SRR & KRS (Cytoplasmic male-sterile, CMS) AR FERAZI9ITA K
HEZBED 978, % () # ¥ K F K 7 [Photoperiod (Temperature)-sensitive genic male
sterile, P(T)GMS] 3] W6154s FUEE 64s. BKEAEAM, K BEREHMA.

HHMEENORE  BUMEREELY, EX, LKIRAER, S8 Satake M7 KM #HE
BHEEY. BUREE. SERMEERMNIERT LFLP. X (ﬁ)ﬁ?$'§ﬁﬂﬂﬁ_f'§%iﬁl$
B R T P e B P T A R O A

HHAE MBS SEPMTESAEHZS 100mg HET/MES, BN, 2b, RAH
&4k 7] GSH (Glutathione, & JB% 4 Bt H Bk, Smmol/L) #1 BHT (Butylated hydroxytoluene,
2,6- ZTZEFE, Sumal/L) HFHERA 4h,

LFLP iR 54 BAME 58 Wilhelm A Wilhelnova® X Fletcher 45 # J7 ¥k $#2 B
LFLP, BsinfEsc. 100mg ZEZ5RAELS - FME(2:1, v/v)BIERE, E£5% 5Sml, BTHREGT)

HE 1h, RSB 1000xg B0 10min, HAFEERTRETHR, PR - &40 G:1, v/v) BWHEH
&, 27 2ml. WU 0.4ml, DAF—¥ B Sml. LFLP M356LL Hoefer TKO100 33
e, BREHK 350nm, K4 460nm. MEFWEEEXR, 0.1ug mlHBMZET 0.1umol/L
HSO, WMAEHERNE. LFLP & B U 30 RBUE Ao me” EHRT.
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2 FHLR

2.1 BETHABERTIRZEMENES LFLP ¥ BAEL

M FREE AT ERI 97A MEERH R 97B 2 LFLP S BB HERRFTIIHNE.
R BB AEZ 8> LFLP, HE R R SR R 1625 LFLP B/l 838 LFLP
ML, SN TS B LELP AR N 32%, RNEELUMM 61% (R 1). LB
RELLSAEHZ LFLP BIRAHE, TRRFHL LFLP BBAR ERXMLBFTREUER
FAEHYS, ERESENSHEY, AEES5TEEL L LFLP # HE 0 1R K 15.6%.
23%. XWLBEMER RERABIKE, B LFLP Wi¥#; AEERKERN, LFLP fMH

RAALE.

" %1 CMSABTHRMRRRLELG D ABEERSBOEL
Table 1 Changes of lipofuscinlike pigments contents in anthers of CMSline

Zhenshan 97A and Maintainer Zhenshan 97B

e B Uninucleate Z#¥ Binucleate =i Trinucleate
Materials Avonm MZFW % Agopn ME'FW . % Ay mg'FW - %
Bl 97A 633+ 1.7 1000  78.0+ 28 1232 1020+ 25 161.1
Zhenshan 97A o \

21l 978 63.0+ 1.8 1000 675 56 107.1 830+ 1.8 1317

Zhenshan 97B :

AB 1.01 1.16 1.23

36 (B BR T AR W6154s REH (EMIE 100%) AT B LR TR 65%) i 76
WIE, 74266 LFLP S RO, WAENRE GKFE), LFLP #H%, FEALSTRELZE
LFLP B LA SHINAT 23.6%, IHIEMEEHE | FCMS ABEBMKRMLE -2, &&
64s BB (IEMIE 3% 100%) MAT T 1 (T e dE M R 45%), H_BRM W FRAFHZ LFLP
BRI 13% 1 21%, 5 W6154s RyFIRA R HEA R IR HGE, EEBOUR A TS
LFLP #15 (40%) & T W6154s(78%) #1 CMS 21l 97(61%), ¥R EFH P LFLP EFFH
BT 2 Wt Rk (8 2). THXEHE 64s THMZ M AR RBEH —EBER,

' %7 P(DGMS AETHMNAWMAELS LFLP & RIEX
Table 2 Changes of Lipofuscinlike pigments contents in anthers of P(T)GMS
rice at fertile-period and sterile-period

B B # Uninucleate —# Binucleate  =##i Trinucleate

Materials Adomn MEFW %  Aggoun M8 FW % Ao mg'FW %
W6154s
AEHES) 500+ 1.8 1000 69.0% 34 1232 1000+ L.4 178:6
"EHE) 530+ 34 1000 620+ 19 1169 809+ 22 1528
S[F 1.06 L 1.24
3% 5% 64s Peiai 64s ]
T REHE) 62.5+ 34 1000 755% 21 1208  87.5% 3.0 140.0

HHEBE) 60.5+ 0.6 1000 68.5% 21 1132 80.5+ 1.3 1331
S/F 1.03 1.10 1.09

S — Sterile period; F— Fertile period
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LELY MR X Melstive content of LFLP (%)

FHRRIER2PUELEASAEF LK LFLP ™
TRV % BEBREARAGBAEE NE 1
AR BEERT KB =ZMARM B P, AFH
GRERBEIBILLTETRLGFERORRERRR 1o}
MLFLPHR R ER. BEYMIA=ZBHNTEFESES
LFLP¥ 1% i 26%, # B89 A & 7 25 LFLP %1

M 41%. oIS

sof

. EBEWM Petlen dovlosmential stages '
22 N, SR EETHKBIELS LFLP AL
A E1 AEFHELG S LFLPMBRSEREZTN
: . BIHIXAR
xRy ﬁmm%i&ﬁﬁ N; sy R AL GSH Fig. 1 The accumulation of lipofuscindike pig-
BHT 43 (B 2-4), &ﬂﬂ:ﬂﬂg CMS X2l 97A ments in relation to the developmental
1 97B 2625 LFLP & & E"EE?'FI@ $~&ﬁ WT&* ;:tgl;s of pollen in anthers with different

4-10%, SHHUN 1-6%(H2). ERBFERRERBI 9TA RUMELS N,, GSH A
BHT 43, f LFLP RRMMBBEXEE K. Bl 97B L BH L GSH LB A F AR
R, ZBPLENERUNAREE.

LPLP Hi%t A& Relative content of LFLP (%)

200 B s
Bill 97A  Zhenshan 97A 160} 3234 97B Zhenshan 97B (Maintaincr line)
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B2 HEAHFA N, 3 CMS KIBIEL LFLP B R K
Fig. 2 Effects of antioxidants and N, on the accumulation of lipofuscindike pigments in anthers of CMS rice
* REFIEEEKF, >005 level of significance

B 3 A, P(T)GMS K8 W6154s R E M=% H % GSH. BHT MI N, 43, B G
CMS KFBHE I AE4. N, # LFLP & B xS Bs % 3.6% A4, i BHT # GSH N &
LFLP TR 5—9%. ERFA GSH AT MM BEM=BIEZ, &k BHT MW FHMARZKIEHN
AEEBENMEIBRL. 5 —% P(T)GMS KR 64s 9 LFLP 32 N, Fdi 4 4630 30 i 2 i 3¢
AN, TREEE1.6-5%2H, SHBHENAEE.
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~ LFLP HItt &Mt Relative content of LFLP(%_'“) -

200 FWW Sterile period S[HM Fertile period
M cx N2 [Tleur BAesH
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B3 G Lmf N, x P(T) GMS K8 W6154s 1E25 LFLP LR EM
Fig. 3 Effects of antioxidants and N, on the accumulation of lipofuscinlike pigments in
. anthers of P(T)GMS rice W6I54s

- LFLPHI %} A . Relative contert of LFLP (%)
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Fig.-4 Effects of antioxidants and N, on the accumulation of lipofuscindike pigments in
: anthers of P(T)GMS rice Peiai 64s
3 g

J8B & (Lipofuscin) RS WHFR X, HRTRBMEMAN, FEERNEEHAL. I8
WEMMARSHEBORELSYY, MDA %, E-HER, HYBTHEERBRAEM
WE H— RN THEFHEE, FFEESHYIEEN G G b2 RNBEERGHBERE 47, £
SHHEE R B K RBAEZS LFLP W shABSTiEY LFLP SHEMM ES R T RARRET NN KRE
BXR. EMERZERALE LFLP BHHEL, REEMNKET LB LFLP 5 7% 53 % 8 L 5
B R LRPE TN EN®, B, BP0 LFLP bR 5/ MITFERSEHE LN EEY
B, BN AETEL S LFLP XK PE5THEEGHE, P2 ENURBRERENAL,
FABHERNGIERBE HATF LR 2 E 0%, 5t LFLP MAKER, SRITER
ERHEARETELG FH% MDA &8, BEHEREIEhEKTHERS I3, ATREH
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m&%&%u#&&mmﬁxﬁﬁwiﬁﬁﬁ%ﬁﬁﬁﬁEmﬁﬁﬁiﬁ JE R 3o AL AE T IR
AT A

EFER M GSH RRABEMLN, REHFEEERGHARRPRAWERLS, BHT IR
BT % AMSREEAN. BEREEEXAHAAANS KB EERERBTRA—
e, AceR, £ GSH I BHT 4bF i B HAEZ5 LFLP S BA BTk, RYIEZ LFLP
BB RBERSHAANAKTH A, B HEERH AR ATTERR M LFLP B RE R,
BRI AL E AR B AL, HEANNERTEETFBARNEERSSHAA B HENHE
SR A LR EORAS TR S T B f4ufE . AXF REDR B 97A BEMEDH
B LFLP BB EH. ARNATHEMN LFLP RRAKFHER, URFGEAANLEZRE
A9, WIS 64s 1 LFLP BB ERAAT- L W6154s Ml 97 R4K, *HHi AL b3
RIBURAEER /N, {B CMS A #8F0 P(T)GMS KB LFLP B 5HFHRERN R TR B Z XK
HENHM, HRTR, BRARRRBNBEEFTKBOATERRILES, BAGARRER
ﬁﬁ#ﬁﬁ,ﬁxﬁﬁﬁgamgamwmwﬁxmwmm%
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