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AT 41A 51 A RN 97A (KT A REAR, 5 13 AMKFESRFRCRR) N 1B 21
97B. L B. B2 % H 23. 1R661.6078 i WAL 2 5. MMk 63.3037. IR 72 AT 11035 (CHIIZY
THUZANE ) AL, RN 414 B REETT AR 2 S5 R 23 400 3 MG F,
(A% R).BCi(Fix B).BC2(Ax Fi) M Fo; TEFE LT A FIEN 974 HITKE RIIVK 63, % FH 23
FIAT™ 41B 41C 6 NI Fi BCi BCa A Fo. ZEIIFIAH Py P2 FiBC1BCa. Fa, AN,
AR ABEAS BRI S AR EIOR 20 BERR K b B RRE , GE X 3~ 5 2 2R Bk H T
16, 1 1% M 1 8K T 3 S e e B 1, 36 S AR ACh T ERT B0k, tHEAm T E
B, A G IR F R AL s BE, NAEM W B RN T 5%, BIRALELER
0, HARGE SN T 15% RERE W AT RE, X 8 1T B LB 4 X2 s, RN 41Ax %
FH 23)x (221l 97ax #BH 23) WEZ 0l 978 F1%% FH 23 P 5 PR 2 [R] (R S A7 1.
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2.1 AT a1A. 51 A 520l 974 IRIR LRI LR
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Table 1 The comparison of the restoring-maintaining relationship am ong Congguang 41A. Maxie A and

Zhenshan 97A

H & M 41A Bl 97A P A
A Selfing Congguang4l A Zhenshan 97A Maxie A
J‘ | TR AT AR BRGE T HAR ARESE T HR ARG SLE BN HR ARLLE
ake Pollen Seed setting Pollen Seed setting Pollen Seed setting Pollen Seed setting
fe rtility rate fe rtility rate fertility rate fertility rate
T 41B
80. 4 79.3 0 1.5 63.2 67.1 68. 1 59.8
Congguang 41B
HR
. 68.0 88.2 0.5 5.9 81.6 59.0 87.2 50.3
Yuetai
Zil o7
69. 6 83.2 27.2 36.3 0 2.5 0 8.5
Zhenshan 97B
5B
. 83.0 86.8 49.5 59.1 0 6.6 0 10.7
Maxie B
11038 - - 50.2 50. 4 2.3 9.2 20. 4 19.2
W 23
. 83.0 89.0 49.3 65.9 84.8 - 86. 6
M iyang
BN
H
. 81.1 85.2 49.3 77.17 88.5 61.6 87.1 71.9
Teqing
AL 2 %5
75.2 89.7 51.1 92.2 83.9 80.7 84.3 84.3
Shengyou 2
IR661 78.5 84.5 51.1 76.3 89.2 76.1 88.5 84.2
6078 80.7 61.8 50.0 81.6 82.5 60. 0 93.8 66.7
B 63
. . 85.1 86.1 26. 4 80.7 82.0 86.2 91.0 86.0
M inghui 63
3037 83. 4 73. 4 52.2 69.7 89.8 83.9 91. 4 84. 4
IR72 81.0 85.9 54.7 82.8 79.9 52.8 84.7 72.3

ML ATER: (1) D A A2 97A IPIR K RIEEAHMIE], G A F1201 974 H13 4>
KRGS R ZAL By T HIER AT R 000 67. 9% A1 63. 7% , 1341 AR 45 SR 40 5l K 58, 2%
55.3%, Gt A PIRTRE DL T200 974, AH =35 Z 0] 1) 22 e AR B 8 35 7K. G 5
h A 52l 97A AT EERPELYE, FAWET (5 Ax A7 41B)x (2l 97ax AT~
41B) MIE AL, HE M E P B Lol (iR sty 53 7, AR, S0 =2 A 7 2
DRESEAL IR, (2) MG 7 IIAS R I, 13 NKFES R AT 2000 3 R, —Fn A~ 418, %
R, EANTS AT 1A WAZ, P AR ol B Z53 50000 0 Ao, 5%, HAREESLEEI3 50 1. 5% Fl
5.9%, EAIXT AT a1A AHIKERE S, 52Ul 97a WAL, AR 7] F K350 63. 2%
81.6%, HARG LN 67.1% 1 59% , 'EATX U 974 . Gt A FH Ak & 8B4 Pk & fE
J1. M2l 978, B B 11038, BTS20 974 WAL, B ALK W H R0 510 0.0
F12.3%, HAREESIRDHN 2.5% .6.6% F1 9. 2% , NHWKERET); (HES N 414 WAL,
Fo AER AT R0 00 27.2% . 49. 5% F1 50. 2%, HAREE SR N 36.3% . 59.1% Fl
50. 4% , EKE B W RE ). B8 =R andE Ty, % BH 23 AL 2 5. Bk 63.6078. IR 661
3037.1R72, BTSN 414 S A A 974 WAL, Fy B IEH 455, & = F LR K E
. U, N 414 SEA97A S A AT EEEAESEAL, ST AR OC R BA
[, (3) S a2l o7a SHKE BRI, Fo A6 T IEE 80% UL E, R TFAAT
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K, N7 A HIHIKE RFAE, H kA G PELUE 50% Ao, M ARG5S 305 IR H K
7, SR R TN AL wiAe R BN, AT AR S I IE O S B OCR, wh A
SREESR KR FE D AN E I N 52 42 BAE, X T 50% 22 A7 1 15 AR B Al %
SRR I 5 45 SR, REAR 1 L s MR AL
2.2 Bt A 5Bl 974 BALAT I LLEE

Db A A2 97A 0515 T 418 % FH 23 BIPK 63 FITIC BC, . BCo. Fo AR B TE4> 25
W& 2. WK 2 aTLLEH, B A FEZAllo7a 5 41B. %1 23 W1k 63 FTL BC, .BC2. F»
LI AL T ML AT A, 5N 418 FIEERH 23 2838 R B 1 % HE DR K 20 15 B s, 5 0
MK 63 ZATRILH P SE R R st AL A, FHOb e, Bt A 580l 974 AWM 1~
2 5 AR R RE R, )T 418 AU BH 23 Fair 1 R SEDR, B 63 iy N Pk SR A,

K2 O A 5Bl 974 BAEIT AL

Table 2 The comparison of genetic behaviors between Maxie A and Zhenshan 97A

. H¥r A Maxie A 2l 97A  Zhenshan 97A
& / VAN
AN = an = |
Val [ 5B L v , HEAR 5B LLA v ,
Generation  Segregation ratio Generation  Segregation ratio
M 4B BC 570 41 (1@ 1) 2.30 0.10~ 0.25 BC: 14: 22 (1@ 1) 1.36 0.10~ 0.25
Congguang BC: 120 10 (1: 1) 0.05 0.75~ 0.90 BC: 700 71 (1 1) 0 > 0.99
41B Fa 1837 48 (3. 1) 1.97 0.10~ 0.25 F2 156: 63 (3: 1) 1.46 0.10~ 0.25
BC 66: 65 (11 1) 0 > 0.99 BC: 23019 (10 1) 0 > 0.99
M 23 } _ _ }
M iyang 23 BC: 780 59 (1@ 1) 2.36 0.10~ 0.25 BC: 300 31 (1: 1) 0.21 0.25~0.75
Fa 1520 35 (3. 1) 3.61 0.05~0.10 F» 44: 7 (3 1) 2.88 0.05~0.10
BC, 29: 10 (37 1) 0.01 > 0.99 BC: 54: 11 (3¢ 1) 1.85 0.10~ 0.25
Bk 63 ) . . .
M inghui 63 BC» 990 29 (31 1) 0.26 0.75~0.90 BC» 280 6 (3t 1) 0.63 0.25~0.75
Fa 166: 11 (150 1) 0.02 0.75~ 0.99 Fa 158 6 (15: 1) 1.46 0.10~ 0.25

2.3 a1 A 5L 2 5 KT S BH 23 2R S HARTER B I R B0

3AUAS IR HEWER 3. WK 3 il LLEH: (1)Be, AR nT W) 512k
K, R HRNT 5%, BERALLLERN o, IANEIE, 71— KI5 HAE 30% ~
60% Z[A], FIENT T 40% ~ 55% ZIH], A FHHE, & X 5%, WRMEAKZ LRG0 1, 3
HIN™ a1 A ANEWE TS 1 6 AR SE R, By 2E T RERL T, WEES S K. (2)
BC, TACKIREALN v & 2 ) 7041 o — g ih 2, AR S X R R 55 Be, B BRI, B
AR P, HAHERC T S(R) 2 52K, Il S(r) BUL, MRTHAT. (3) RAEH 74
ANE BIRE AL By PRI RERC T S(R) AT S(n) BIBES 53R, BAIERC T () A, X S
(R) 558, I F, A PFIENR S(RR) AT S(R 1), B ALK 0] & R W IEH R, J5#
TER T T RAE 50% LAy, SERR S RAE 2R Wik, 3 4N 7y ARIIAER 1] 75 550 A7 35 0 XU i £k, 1
WA —NE 45% ~ 50% Z[8], 55— ANE 85% ~ 95% [0, LL BC, ALK} 1] & K 5 A1 Ay S Al
X oy P SAEAR, 28 X2 K050, PIRRERZ LEITF & 10 1. (4 7E BC, M F, RIS D EAF ™
Az, HEN AT BE AR D BB IR S (o) HERL T AEA R A T2 52 4 R



34 VAT FHAE: 3 FlOK TN BN & R F Al i R 11

R 3 3 ANAGH AR B RN RI

Tabel3 Number of plants w ith various pollen fertility in generations of 3 crosses

pqoo fofy HBEMMAAI(%) Distrbutin of pollen fertility 4% , ,
Crosses Generation o~ 109~ 20~ 30~ 40~ 50~ 60~ 70~ 80~ 90~ 100 Total
AT a1Ax AL 2 5 BC 81 2 38 44 165 0.024 0.75~ 0.90
Congguang 41 A BC: 1 2 39 30 1 73
x Shengyou 2 F2 32 1 1 19 23 2 6 3] 89 1.17 0.25~0.75
M a1Ax FETH BC, 56 11 28 8 103 0.79 0.25~ 0.75
Congguang 41 A% BC: 2 1 6 28 43 22 3 115
Teqing F2 3 4 1 11 43 35 8 5 25 39 167 2.79  0.05~ 0.1
AT 41Ax E T 23 BC: 132 1 59 43 235 3.30  0.05~ 0.1
Congguang4l AX BC: 4 18 82 48 152
M iyang23 F2 1 2 2 9 6 36 7 13 31 54 216 0.024 0.75~ 0.90

2.4 (M7 414ax EFH 23)x (Bl 974x FBH 23) 2428 JEARAEK B IR I

HF2l 97 F2il 978 ZIESFF R, MUl 978 FIEFH 23 #2414 KK
R, Bl o7a NN 414 IPKEIER, W0l 074 FUEEBH 23 i Pk 52 3L R 47, A8
2, (N7 41Ax BB 23)x (Bl 97ax BB 23) G ARA S HIIAEIE, L RAAE
PEP=AE, BN 97 FEERH 23 Frais A 41 A HIPRESEDDEARSEAA 10, B2l 97 4 1 %)
P FEDT R Ry, BBH 23 417 1 MKE IR RoRL, AT 41ax %P 23)x (Bl 97Ax %
FH 23) Ja AR & AL A T T HE S

(N7 4a1ax ZFH 23)x (B2l 97ax #FH 23)

nnrnr 1 nnR2R> RiRinn i n rnR2R>
nnRon RinR:n
1
5}
! RiR: Rin nR: I
o 1'le R]I'leRz R]I'lel'z I r]RZRZ I rlRZrZ
B ) RinRor, Rinmr,  nnRen nnnn

FEMST AL DR, EARIE M B 2 IEW T H (R nRoRo+ ninRoRy): 43
ﬁ’jﬁ(ZRl nRon+ 2nnRan): 1 #87 \Tﬁ(Rl nnn). 1 ANH(nn nn), LA 41ax B
97 Fi FIANT™ a1 Ax E B 23 BC.. o HIAEK & YL A W 554, B 468 AT 5 % 60. 1% ~ 100%
A IER ATH, 30.1% ~ 60% FHNE AT, 5. 1% ~ 30% A A E, 0~ 5% HAH, W
HIEH AT ER 27 K, fB 0T B K 46 BK, S AT IE 15 B, AFHE 7 8K, Kb 5 ik
20 40 1 LIBRHREOHIAT ROTIE G YRS, K13 X° 10 3. 49, MR P 7E 25% ~ 75% Z
[B], FRWIEFFA 23 47 1 XA 41 A WsmPK S IED, 21l 97 47 1 A5G IR BEDE, 8 ANGEA.

3 e

K] P A 6] S D20 A o MM E AN 7 e R AR R et A% ©AF T KEESE, K2 Hr A A
BWRENERZ 2 RHZHE PR o ) BUE PG TR X 1R 24 1 2 XK LD ¥ R AT T
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o3, Bharaj Helo), 7#tyi‘f—‘%[g]\zhang 2000y a0 SO 2 KR FEIIEAT T s A, At
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ANBHE, FFAE b e BE R0 2 S5 R R S A A2l 974 fEifE BB R—28AL, BTk 63
H oo WIS, AT 41B FVEPH 23 ACH 1 AR IEDRL VR DAk B Y 40 B B P A
T NE R 2 5 FE O PR I I 52 A RS DR i 1) o i e R, K20k R H 2 X
WAL FER, — 8B I R 1 X IR IR, DA A RIS MR s A A i, AN IR I A
PSR H BEAL -G AN R S, DAL, DS B, A DR M IO 40 e il AN 6 ik &2 kst A
() J LM mi e — 3,

K BT MHEVEAT I VERB AL SR, AT W T AT, AFWEERZ 1 X
B RO IE R P e 10 %I R E KRR BB E B IS 10 5 Qe ik LB, AR
5 CLAER nl 8 0 dRbR, AT a1a HIHKE REFE B 23 FIPEDL 2 52958, HoF, fek ]
HHRAE 45% ~ 55% Jid7, BC, ALK 1T & R1E 50% A A MRS AR Z RS 1: 1, Be,
TER AT B AL 30% ~ 55% 1A, Fo TR W AL 75% ~ 95% oAy IR bR 5 ek v i %
1E 50% A REAR Z LB FF A 10 1, BIZERAT /RN 414 MR AT 28, 1L
ANEMHRZ 1L S BRMEAZ IR AT g S F 4, 2 r, G050 s () R TS558, 35
BC, Al F, (A DEAT 4, X RERLERAT KREHEARMIRE, £K s B40 5%
HEMEARE PRI A S5 5RO N 41 A BFIRE N 1 % B IR D ), 25 FH
23 47 1 R I, Al 97 4 1 XPES IR IEL, (AT 41Ax BFEFH 23)x (Bl 97Ax E
BH 23) JGARIE M AT B, B B0 23 FIE2l 97 Fraw (W SE R SEAL, B b HERT AT 41 A
E PR HAT ZAMZIE R ST, X AT R LR E RIKE IR IR, XN 41
AN WA IERI 7 TAEIEAERE T 2 .
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Comparison o fFertility mheritance o fThree Kinds o f
Cytoplasmic Male Sterile Lines in Rice (Oryza satia L. )

Huang Q ingyang"?, He Yuqing', Ling Xingyuan', Jing Runchun', Zhu Y ingguo'
('College of Life Science, W uhan University, W uhan 430072;
*College of Life Science, Central China N ormal University)

Abstract. Maxie A, Congguang 41A and Zhenshan 97A were crossed with 13 rice
varieties or strains. Their genetic behaviors were compared. The results indicate that
Maxie A and Zhenshan 97A have same restoring-maintaining relationship, and belong to
sporophytic cytoplasm ic male sterility. Their nuclear sterile genes are allelic. Their
fertility restoration was controlled by 1~ 2 pairs of dom inant nuclear genes. Congguang
41B and M iyang 23 possess one pair of restorer genes, while M inghui 63 have tw o pairs of
restorer genes. The male sterility of Congguang 4l1A with Honglian cytoplasm is
gametophytic and was controlled by the interaction of a sterile cytoplasm w ith one pair of
recessive nuclear genes, which are non allelic w ith Zhenshan 97A. A few Rr plants may
aberrantly transm it the nonrestoring allele through the male gametophyte. The fertility
restoration of ‘HL’ type CMS was governed by one pair of dom inant nuclear genes.
M iyang 23 possess a pair of strong restoring genes, while Zhenshan 97 has a pair of partial
restoring genes, and they may be non allelic.

Key words: Rice; Cytoplasm ic male sterility (CM S); Genetic analysis



