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Abstract Cytochemical technique for staining lipids, polysaccharides and proteins in the
same section from the tissue embedded in Epon 812 was used to observe the anther and
microspore development of photo-/thermo-sensitive genic male-sterile rice Nongken 58S
(NK58S) and W6154S. The results are as follows.

Under fertile condition, the development of the microspore and anther wall of NKS58S
was not different from that of W6154S. During the microsporocyte stage, there were some
polysaccharide grains in the middle layer and endothecium, but not in tapetal cells. The
tapetum was casily stained with Coomassic Brilliant Blue (CBB). As the microsporocyte
went into meiosis, a few polysaccharide grains were present in anther wall. The tapetum was
stained actively with Schiff reagent instead of with CBB. Lipid bodies were observed in ma-
ture pollen of both NK58S and W6154S.

Under abortive condition, although the distribution of polysaccharide grains in anther

wall and the staining reaction in tapetum were the same as they were under fertile condition
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until the separation of uninucleate microspore from tetrad, there existed some differences
between NKS58S and W6154S concerning the whole process of anther and microspore
development. Abortion occurred in NKS58S earlier than that in W6154S. Even before
meiosis, the microsporocyte of NK58S had shown anomalous shape or adhering to the
tapetum. At the stage of pollen maturation, the anther wall of W6154S degenerated more
thoroughly and consisted of only epidermis and endothecium, however, that of NKS58S
consisted of epidermis, middle layer and endothecium.

Key words Male-terile rice; Anther; Microspore; Cytochemistry

H@OBAF KRR, W5 THSHIF TSR, AMIARR MRS FKRE
AEFBEMYIE, Eiltts, S CRMPESEWETFHEREATALOHARE. KM
RSEWITEAR/DMIFRE N IHANEBHOK PRt BA —ftnm! %, EHERRR-3,
RRTE/D T R EF WAMRA LML I IR D R AR, AP RERX TR LRSER.

1 MR 5T

WA K R B 58S M W6154S, BUE &R 1 ¥ 5F 78 i S0 56 B 43 39 4% AP A4 B AN DS54 12
HBIE TR R, BEDUE TN TS AE AR, BUER B3 T E R R U E
MIFRER, RSEMNIEZE 2.5% LZBEM 1% KRBT UE E, FERE Epon 812
B, RL2-3pum BETEMY . YA PAS RAZBTHELI R PAS. /R B. XD R K
ZWRAETEED LOsb RFE B AMRA R, IERMEA RN S S E K.

2 MEEHR

2.1 NBEFEBAERRHE ,

LB 58S M W6154S WA EX—HPAREVTEFERATRET, ENMAKARGEH
MY AR —BR. RERMO B, TREHEHUEMEAR, HSMERSIRRERE. &
ENEE, TEMGEEERLI-3). PG ENEE, b RS 2R r W A1 o — 2k
SHRBREI, BORBHRPHELSEY RS, METH TEDFXY R (ER 1:2,3). [
B RN F B A SRS EREI, mMRREH/RIERB (BR1:3). BAE/N
FEHMAMRMEE, HRAAZDMTHARANYRRETHENZL, FANREER. /i
TR M AREO R, HARPFREANEENEOREY RO EAN K, MTHT S5
YR, MOFEAREERHENESHEYREI, HEFENREKRR 58S MAFMEY Y, B4
BT TE AN T B0 MR B/ 40 7 B A0 Y 2 R R I T SRR 9 P U0 1 BE (i 119, 10),

22 R¥SREH

MIBE ST B IFIE B S ATE L, W6154S M BT LUK KR 58S WA FHL R
KERHERESR, CNHELRETd UZAAMEA R, HENE Y BT 4 76 5 N
SrEERRE L — . BAEGHNABREEET SR, ARG NMESHBREANER, &



76 B AL 4R 5%

EWH ok R VSR S YR A R B PAS RS IR, — 22 15 4 A 7E Z 4 PR an i
(B 1:4,5). BR, MIFESE =0 KB AR BB, BAR 58S MAETIENE KK
B R BB EN A, MTMARH— MRS YEE. RWSHEYR, TH— 4
WA AERBAERSEZELERANTYH MR (BRI,

23 EHMEBERY

B/NLF AR B iR, REAIEM R TR, AR R 58S f1 W6154S 7l & 75 24 B¢
HAR/NT A ZEY) R BEE AR 8. WM ZESM O EEWN L, BIREHENH,
FERCEREMAY, EA/MITHENXS, KEZMEPHETLERE, BT
FHXE, FHBEERMRNE—EHESEH @R L6). WRFESE)E T EME R R — /N Y
BRI, SAMGE NP EZRARLTR. BEE/NTHSERE MYEE B LR,
MNATFHZEHRRSEY R — b, RIERRAN, EHBEART T4HNERELEMC EER
STRMNEMEE, MPREREREER, SEENTE2WK, BB IEHENE (K L7). W,
TEIRBAEBLA, AR B A s /MR (BR 1:8). A—Eg WX —HR0,

W6154S RELGBING kB, MAE, EHANR/PRIFHHNSEYRBIEL L,
W ERGENBIFHRRERL, XETFELGHTERGZHENBLNERAERRNY.
HHBEOREVERL, BUEENE - NEBEOER, FRHBT —NOIEH Y R (BRI
12). BEE/PMETHE—Z KT, EEEN, DEERRENN, AEHBEELEE, PERK
ik, SEETBRER S, RS KERF TR IE NSRS, AT
HAT AR F/ME (BRI, E/NMITFEENRE, REERTHEEAN D REG %
45 B9 3% B2 AN 2 28 P BE B B /N A PR 5 (BUIR T:17).

KB 58S AFAATIM RS EIE, NMIFIFIEEAR, S8 EMNL T ERA Y PAS
RREGHZHEYR. WA/ FEMKE, B85 W6154S 7[R i £ b J2 0125 % oy B2 40 M 45 49
MR, EEMANSET, IR E HARASYRIKA RN E R I
14), HE/METREME, BUHEENT —LMEREY. FENRBELYIE, BEES5HEN
BE— DR FF M S50 8 (BR 11:15,16),

3 it

RE S8S MW6IS4S EEX HAIFIABT, MIFHERERE BAR—NN, BENHA
FHDBETHMEFLIRMNRATHE LR, BAANERYE, W6154S LLRR 58S BB,
ERREEPBPOEH, WL RSN, MAR 58S W EBRALE B PR, XER
S5RFMEC B RIEA F R, KB 58S WIEHME RN W6154S R, M HKE
HEMEAE S, WNENMTFEHAEHBRERT - LREAR. BRBINBENEFAR 58S
FE R 2 B S AV 0 B BUE M BN kG . AIREHBAMNSFERALEMRF N
S, tRAE R IES B0 M A A 408 R 44D, BRI TRERI—B YT KR 58S
L §=poRituE 2= ey k=B ¢ N

HIK, BRKR 58S 1 W6154S WMEMBRAF I I, 5P H 258 008 1 5 7 k72 51 ]



2 M MRS O GR) BB B K RAEZ /N T & 26 A R b 77

AR LARE. W6154S A9 2 MG E A BETE/ NI T ARS8, PRI B h BRI,
MARE 58S WP RMARNBAGER LM AR DR TSEOMBPEH. BREETEZUTH
CEET, W6154S RYZYBE IR TR MM R LA A A EE, MAR 58S Wk GH R RAUI,
EHBEMBE LMWK, TR W6154S 5K B 58S EWMF R LMY, HHHAAKKET 2
BT A EEE S

T (BOBAERIERE 58S LM BT h, FAMEIHLHRETEK BT HIEFTARE,
75 AR TR KDY, W AMBEI R BB ENEMAFE AL, kg EEY %M
MMREFIRE BRI EE R D R MEELN R ESBPRE RNPHAH A, SR BR,
B AR AT AR, AT R WARE, EXTE, ALREMNITHEGERESR LR —3
M. 7ERE 58S 2GRN R Lkt atEE B L, EASMEIKE 58S MAFRLGSUELD
BEEN AT BRSO MR L T Rk, MEFRBES R, HERSERETAE
KPR N B B BN R, MR AN, XHERNARBEXENRS
M. BEAFHGHEREHNUERERBEFE NN RKE RN, LR BH MWL
AR, TEFTEMEIRE 58S WA HFEY b EMBERBBS R R HEEK, 2ag%k
WL 23k, XE5RMNGERFERKRER. FHEORIIAR 585 44T AL BT,
HEFSHEREKAESY RIS NEROFERAER. Bit, RATAIXIENLAE
MR AT AFE SRR 58S P K. BEMARMEFMAERBHERY —F, TREH
(T RERLE L R A, Y B R b BE WG R 45 ) & 2 AL R A T KA 8- AT B 019 A6 245 BE 7 i A i 1) A
J5 K% 75 B Fh AR,

XTHYEEAS T ML PR, Joppa FI M DERBGH LR RINIH T4
BERAFANETAR, BLOTEARNPRER, SEGHBEHEERIE D, EAE=
AOPIES, EAROXTARERELEAARETRALRE Z WL W T YRS i o 15580,
ARB S8S AF AT A MEAHAREERAFTLTFELGHZD. RAEAFLRILER
BR, MEILD ST F LY B ML/ DT NS B AT —Bsy, BIABR HE
HTEHYENRR, MASTERMAL, TEREGZHRBERSHEN RIS, Bk, EH
S BT, ARPHSARRTERATROZRLFRERALER. FXE, MTRFR
BRI, A0 ARER LRI A I 53 (R gy B il e B B K BT, T HL e AR B B =y RS )
MARERYRGRELR S, SWEEERH YRGS, Pk FEYRBEASE AR
R R KB RERA T ILXRBIRERRY, YRANEREREREETIESELY
B, MEEFNETFNEGESEZE. BHit, RITAHARETALRLFTAIRA/DATIHEH
MR ERRET M TFANLMASTEZE.

B 3k
1 EH, B, NAMESEAEKBKE 58S FEEANBHMAWEL. EPFH, 1992, 18(2):132-135
2 EH, HHEE, X5, REEAEKBAFERSMUGANE. HHEEHA. BT FREERAMRAR S,
RO RAF LA, 1993, 241243
3 REE. BK. AFABMEBETEABIRSHM. RO RIUCEL R, 1992, 97-102



78

12

13

14

RAE. TEL, FEN. AMEIXABRBEBRTEABEERTENRRERHELS LW R, RRAEFR,
HPGMR %7, 1987, 8186

HET, E@¥E, Y. RAMASABERET KB ATFRENER X TNEMEWOER. PEABRE, 1993
7(2):65—170

RAS, M@, MRRS. RODEELF AR MM FRERETENEMARERE. RETIR. FREHX
KB CE. At Rolk i ARaE, 1992, 141 -144 ,

YEH, R, BAFARIEEN B, BARAEENARESETE. #P%H, 1990, 32(11):841 —846
A—5. KBRREAMIER NS HAHASLETI . SRR EIR, 1993, 1(1):39-46

B, M. KBRENE RIERLRMRT NARE SR, HY$MR, 1984, 26(1):105-108

MR, KEE. BIAABEBELTFABREIBDENREHRAMAROTIR. EHFEMR, 1995 21(3):364—367
HEH, HHE X, AEELERBRR S THELSAELANILRTIR. HMEEH. RESAT AR
WA R AR, RO RIKFHMEE, 1993, 244-251

Joppa L R, McNeal F H, Welsh J R. Polien and anther development in cytoplasmic male sterile wheat. Crop
Science, 1966, 6:296—297

HUWKFEWRBREH, FERE, JREREYRBPREAATRIMEL. Y ZR EYWFBHENTR 0L JL
HABBYE R T RYMERL LS RENOARES. RHRENGREERRE N ILRTIS. BIE%M, 1976 30
119-127

XRE, AXHE., ABESTEFRARRARAREATHOEMARNE. ERRLKEEH, 1992, HT:46-48

P J it B

B I
]
1.
2.

G0 =3 & W

B Rg 1T

| -8 RRAF R TURAGRNMRFMULT. x610

RE S8 /PMITHHMINY, PAS KE, REWHBE (B4 4 R A PAS REH G RER;

W6154S /NELF BRI 39, PAS RKZ, BAGUY BN A 5UR 20 (B3R 3040) RAEHAE M 4 2450, MR/ F B4
R e B 7 T 0

. R 5SS /NRT S TR R . SR, TR R 0 A AN T B o 0 0 BRI SO

(i 3k ) B 25 B o 1) 40 OB (WRIE )

| W6154S =4I - PAS K7, R BRI SRIMAEMTAK. 0 ob IR (R13%):
. B 58S MSHAR. PAS [AE, CLOUAWRMEREM BB M4

| WELSIS BRI, PAS SiKi RERATRARE;

. KR S8S MURMIER, PAS FRi;

. WEISHS MBAMIER, ZEHE, HAIEH A TME ).

M 9—17 RRBE RN FRELRAUTHRE. x610

9.

10.

KRB S8S /N T HAIMRN, PAS RE, /AT SMMMERE S SIS (RY);

RE S8S T A MBI, PAS Rz, /MUTRHMMTREEE, R4 b FE S M BR (B8 ) W/ 7
40 S 1) DR 1 SR (k)5



®2 M MEEIESE: O0 GR) AR A TR RREA /N &4 i 4R R 10 2 79

11, &R E 585 ZSHKM, PAS L8, AAMAS I —4 oI R R

12. W6I54S BB, PAS i, FAREDMTRGHERIL D LMITFE M IERE (F k)

13. WOISASREEIY, SHivfr, RYMBIL T mA WA, h RO MK, BE 1A F b B —20k B/ME (F1%);
14, R 58S /MRFEME, PAS K, EFEFMUTHBRERRSTIFGTREMGE A,

15. 4B 58S MIKEEZS, PAS 3@, RAOBGERIRFY Wi%). WARBMBAN BN BB NG TN,
16. &R 58S MIME L, ZENE, RABIEN R JH TR MMM bR N,

17. W6154S MIWHIELS, PAS K., 78 SLITER B M (e o IR I AL 25 B8 .

Explanation of plates
Plate I
Fig. 1—8. Anther and microspore development under fertile condition. X610
Fig. 1-3. Microsporocyte stage, showing the four layers of anther wall, the distribution of polysaccharide grains
(wedges) and lipid bodies (arrows)
1. NK58S, PAS reaction;

2. W6154S, PAS reaction. Figure in negative. Note polysaccharide grains (bright spots) in anther wall and protein
bodies (bright spots) in mirosporocytes;

3. NK358S, triple staining. The tapetum was more easily stained with Coomassie Brilliant Blue;

4. Diad of W6154S, PAS reaction. Tapetum and diad were easily stained with Schiff reagent. Note some lipid drops
(arrow) in the diad;

5. Tetrad stage of NK58S, PAS rcaction. Figure in negative showing the active staining with Schiff reagent (bright
portion};

6. Uninucletac microspore stage of W6154S, PAS reaction. Note the degeneration of the tapetum;

7. Mature pollen of NK58S, PAS rcaction; )

8. Mature pollen of W6154S, triple staining. Note few lipid bodies (arrows) in pollens.

Plate 11
Fig. 9—17. Anther and microspore development under abortive condition. X610
Fig. 9-10. Microsporocyte stage, showing the shape of microsporocyte, polysaccharide grains (wedges) and protein
bodics (arrows).

9. NKS58S, triple staining;

10. NKS58S, PAS reaction;

11. Diad stage of NK58S, PAS reaction. Dark colour showing the active staining with Schiff reagent. Note one half
of a diad bcing empty;

Fig. 12—14. Uninucleate stage, showing the degeneration of anther wall;

12. W6154S, PAS reaction. Note lots of lipid drops in the tapetal ring;

13. W6154S, triple staining. Notc the complete degeneration of the tapetum, and some lipid bodies (arrows) in the
abortive microspore;

14. NK58S, PAS reaction. Note the disintegrating of the tapetum, and other three wall layers in good condition;

15. Abortive anther of NK 58S, PAS rcaction. Note partially digested middle layer, and remaining trace of tapetum (arrow).

16. Abortive anther of NKS58S. triple staining. Note middle Jayer and cndothecium in good shape;

17. Abortive anther of W6154S, PAS reaction. Note endothecium and epidermis being dry and shrivelled.
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