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8 MM KA FI 2 IEH A H, B8R AZRBS
F R, Horp ZSAR HAA 5 9012A 28581y FoHEiA,
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Table 1  Fertility segregations of the F, populations from the crosses between T45 or 9012A and 8 materials of Brassica napus L.
%5 HE CIN-R73 RS WA B () MF : MS(y»)

Number Combination MF MS 3 1(yH 132 3(yH 152 1(y® 61 3(xH
1-1 (TA5XZS72)F, =500 0
1-2 (T45X195-14A)F, =500
1-3 (T45X987A)F, =500
1-4 (T45X303A)F; =500 0
1-5 (TA5XHY15)F, =500 0
1-6 (T45XZSH F; 691 154 20. 327 0.120 204.759 617.794
1-7 (T45X 206 A)F, =500 0
1-8 (9012AXZST2F, 656 137 24.821 1.036 162. 663 508. 436
1-9 (9012A X 195-14A)F, 672 154 17.459 0.001 214.439 638.038
1-10 (9012AX987A)F, 782 168 26.728 0. 640 210.028 645.951
1-11 (9012A X 303A)F, 780 158 32.842 2.113 177.876 565. 785
1-12 (9012AX HY15F; 716 146 29. 457 1.742 166. 214 526.709
1-13 (9012AXZSAR) F, 534 119 15.633 0.087 157. 739 476. 231
1-14 (9012A X ZSIF, 562 191 0.075 22.066 466. 315 1199. 089
1-15 (9012A X 206 A)F, 763 42 166. 967 95. 882 1. 294 10. 274

DyZ 5., =3.84; MF:Male fertile plants; MS: Male sterile plants( N [d The same as below).

XF9012A H&M B F R EF AL 5
789 ZACH) FoAVEPEAT 43 3 ¢ 1 0 B b, 0 35 i
13+ 3,15 1 8 61 : 3; 5 ZS72,195-14A,987A,
303AVHY15 Ml ZSAR Z& 2 0y F, AUH 1 89 45 &
13+ 3MYAP B L, ME B 3 ¢ 1,15 ¢ 1 8¢ 61 = 34
F 1), iSSP B AR, W — 2D HE W
7S9 IR AR Ms; Ms;ms, ms,RfRf 8.# ms,ms,
Ms,Ms,RfR f s HeAx 4% B4R I BU 1 ) Ms; Miss mes,
ms, rfrf BHE ms;mss Ms, Ms, rfrf, 1 9012A 5

206 A A8 Fo AR E MR W IR 5 3 ¢ 1,13 ¢ 3 I
61: 3 M. EEMA 15 1 WA BE 1
%) S WU AT 4 e HAE M, \Ms, B R f 437 5 B ¥k fk
Pealfi &, FE R Bl Ms; Ms, Ms, Ms,RfRf, SRTixX 5
ZHTHE WY 206 A 7E ) B PR S 2 G Bk
(rfrf) M5BT )G .
22 MZERMBZEDTH

XFT45 &84 AE AR 20 Fu 5 9012A A2 5
FAF P A & LR 206A RYJEAR 3: 1 9 E
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G 3 1 BB T4 5 MBI H F,
5 T45 [l 52 JE AR el &7 ik 2 frad) . &=
B PR HAE RS, AT MR BT ZS72, 195-14A. ZSAR,
303AHY15 3X 5 DNARHE 2 AT LN ALS Ms, |
Ms, HAEAE — A0 500y 58 M T 4 ) & B A7 A5
Grfr ) BRRE R B Ky Mss Msy msy ms,rfr f 80 ms,
mss Ms,Ms,rfrf, 1 206 A FEH I H Ms, Ms, Ms, Ms,
rfrf.
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Table 2 Fertility segregations of the testcross populations

from some F;s and their parents T45 or 9012A

BEAEIL GO

S 2 W 2E 21 & G N

15102 351G
2-1 9012AX (T45XZS72) 165 158  0.111 99.815
2-2 9012AX (T45X195-14A) 137 151 0.781 117.041
2-3 9012AX (T45X 987A) 89 89 0.005 60.674
2-4 9012A X (T45X 303A) 46 44 0.011 28.681
2-5 9012A X (T45XZS4R) 22 23 0.088 17.785
2-6 9012A X (T45X HY15) 75 76 0.026 53.035
2-7 9012A X (T45X 206A) 60 21 17.827  0.103
2-8 (9012AX Z872) X T45 24 7 8.258 0.011
2-9 (9012AXHY15) X T45 41 12 14.792  0.057
2-10 (9012A X 195-14A) X T45 31 13 6.568 0.273
2-11 (9012A X ZSAR) X T45 28 8 10,027 0.037
2-12 (T45X303A) X T45 >40 0
2-13 (T45X ZS4R) X T45 =40 0
2-14 (T45X206A) X T45 =40 0
215 (9012A X206 A) =10 0

Fyls] 1-8 X T45

DF s 1-8. Fof 8 S A FH #k Eight male sterile plants in Fo.

Wk 2 v 2-15 fF7R 76 9012A 5 206 A 288 F,
()3 DMK ER AW PR AP LR BT S A
Bk, HI T45 XFixX 8 AN BRI 52, & B 45 I A2 J5 AR
BWERF BABAEEL: 1 0Bk R. LKA T,
T N F BRI R 9012A 2K B Y 4l 4 R B B
(mssmssmsyms, RIR ) o MG =F N B AERK L, W
W 206A RS RBRYEGES Gofr O F, P ELS
FRZA 2/3 MAREMRS T45 WA B 12 1 43
B3 A AT, HR. A 206A RS AL
RO BHEAA(RROWFMET . F. R AEHKS T45
MAZFRA SR EART . W, %R =3 N EAE
A DH & 206A 76 R/ 5 R EE R AL 4l 5
PERRf . SR, 3% 5 b3 52 HE W7 19 206 A 41 il &
PR 5 4l Bk Grofr £ BOSS B AHOF IS

2.3
T
2009 4E#  E RG206AB kit 7 kil &M 5
9012R 2458, A AF H E T4 F R REVLIk % 8 BRE4S
H 28R Foo 2009 R RKIEFR A FLAY 8 A Bk
1) F, FlF. 2010 FEEREPLA A TRIET 34 FJE
B 24 A BRI B B IE 0L (GR 3. 45 W
RLRBETFRA FRICA 8 A Fo ik, A3+ 1
M5 1 BB MRA BT H A,
TE AR PR .3 1/ 15 119 2 FE Ik
B A 1 111 = 13D BB (P =0.375), 1
LRI RG206B H iy ] & HE A A7 5 5 9012R
FIP] B R Ms, RGN, R 75 oh— A al B3 B
RG206AB BYE R BN N 1/2ms; mss ms, ms, RIRf +
1/2mssms;Ms,ms, RIRf, &55E 2 PHS 2-7T HE
B 45 R R FE 0 IE I 206 A FR B 2 AR R
ANBERFENO T A B, =N ERR, S
AR BT 45 . 206A B 3 ROAL R M,
Ms, Ms, Ms, rfr f 8 Ms; Ms, Ms, Ms, RfR f . {H W #

£ 3 RG206B 5 9012R &% F. kBRI
Table 3

a4 R & % RG206AB 5 9012R Hy &£ A 1&

Fertility segregation of the F; populations
from the cross between RG206B and 9012R

2R = i = 2
Combination MF MSs —M =~
selfcross plants 3t 105 15+ 16
3-1-1 82 26 0.012 55.555
3-1-2 82 5 16.187  0.172
3-1-3 164 8 36.907 1. 048
(RG206B-1 X 3-1-4 235 15 47.125 0. 086
9012R) F, 3-1-5 118 7 24.066  0.235
3-1-6 53 15 0.176 26. 368
3-1-7 146 42 0.574 80. 346
3-1-8 127 7 26.905 0.448
3-2-1 219 12 47.274 0.638
3-2-2 208 56 1. 823 98.327
3-2-3 257 83 0.035 188.314
(RG206B-2 X 3-2-4 256 72 1.468 135.336
9012R) F, 3-2-5 230 90 1.838 257.613
3-2-6 188 11 39.210  0.322
3-2-7 274 14 61.226 1. 200
3-2-8 317 16 71.361 1. 446
3-3-1 243 62 3.306 100.773
3-3-2 72 8 8. 817 1. 333
3-3-3 232 70 0.442 144,834
(RG206B-3 X 3-3-4 251 74 0.748 148.554
9012R) F, 3-3-5 299 17 63.835 0.571
3-3-6 193 12 39.065  0.143
3-3-7 123 9 22.313  0.008
3-3-8 221 67 0.375 139.392
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14A, 987A. 303A., ZSAR,HY15,ZS9 2% 3¢ J5 At M
A A TS AR T P 43 85 L ],k B = 35 TR A A
AEfR R M RE 206 A SE IR B 1 B B AH OF )G 19 45
B B, G BE X — 8 & A XA A
HIEIE., BT 206A X — MR FEBR B N5, 2
FHUON T B BE Ms, JEH R SCPR B RS Rf S
SENIIEE 3 RREE AL DARTIA R 1 SUAE AR M R
PEIL AL R A5 PR HHA 3 AN IEN,
Rf i sAE 206 A AH OGS [|) 2% 32 20 & v B 3 3R 1
i DR AR S B e 3 PR R D) T OR [R) Y A A
PAEE P H AT AN, ETX &, EHINR
9012AB B2 2 Xt H HRK Ms, f1 R/ 3[R 4%
il R &5 TAFE AR T A e 35
HEMEAT T Bl — A 5 PR 8 DE 8 R AT
MRS . SRR Ms, g B A B 0] & 3L, B A
ML s, WARF AR, Rf LS AR 3 D5
PEERANL A A R\ RfFPFIRS < HH Rf R
By A AW B BN LR f Oy SRARBIMR G VR T B A i
Rf'VHRBEMATRN, = HWEREXRN
Rf“>Rf">Rf . 1 ms, R4 E (ms; msy) H
RfPLEAAEH RS 'Rf "BE RS 'Rf FM
T AR R IR T HA ST AR R B R
EH MR E .

Fie FEOGZOR AR 2 A B 98 T 52 B iR B R 2 40E
Tl b4 L0 2872, 195-14A, 987A. 303A. ZS4R,
HY15 (5 B Ms, Ms; Rf Rf <, W54 1%
B9 55 206 A 1 3 AL 43 5 R Ms, Ms,
Rf'Rf "FIMs,;Ms;Rf “Rf “, &% N Rf i S 1
RA IR R FE Bl mss msy R Rf <. A
M, 7 35 2 A8 R 9012A F4i 5 AR E R & W ALY
msymssRE R ° 3 R XU p5 58748 T/

A B SXOR = 3k R P S S 38 AR A A R
ZS72 S FL Pl Ms, Ms, Rf Rf HI#FBHFI ZS9
EILRR Ms, Ms, Rf"Rf BB ) 45 i 2 22
ZIERE B . B2 Rns A ae i & B
fift e 206 A MG IS ARE MEr B A5 R . AR 4l B s =X
TR L R R L 206 A 55 T45 4458, FL AR
SHBE S E HEF 5 9012A M2 MBS ¢ 1
PIBE M., 9012A 5 206A 4258, F 48 h Has i3
1/16 (AT Mk Fe N ms, msy R RS, R H

5 T45 MG R EAE L F 5 9012A 58t 25 H 3
3+ IRIEMEST B, M 9012A 55 206 A 7 52 J AR RE 1A
FOTEIBLIRAZ 1 1 38 Al HARA L3+ 10 8
MABTRA 2F, 5030 ms;ms; Rf "Rf * X Ms, ms;
Rf'Rf "HFl msy msy; Rf "Rf "X msy msy; Rf “Rf ",
B 9 9012 AB K& K AL, i J5 2 W S A BF 59 vh i 2
A H & RG206AB JEH AL, Xt RG206AB il &
IR S B EN TS RS Z R g R T e
B o W AERLT & Fh A [ 56 K B4 4 RE S T45
9012A F&52 I 52 WY BRI 73 85 L N3k 4 Fros (F5 RS
FEFIHD
F41 I02ART ERFHRER
FRUZERELETFES S
Table 4  Fertility segregation ratio of the F; and the

testcross populations from the crosses between 9012A or

T45 and some pure lines of Brassica napus L.

"

Fertility segregation ratio

HE
Combination

F1 F2 9012AXF1 F1XT45
9012AX MssMss Rf ‘Rf © AF 13:3 1:1 31
9012A X MssMss Rf "Rf * AF 3:1 1:1 1:1
9012AX MssMss Rf “Rf ¢ AF 15:1 3:1 3:1
9012A X mssmss Rf “Rf @ AF 3:1 1:1 1:1
9012AX msymss Rf Rf < AS  — - 101
T45X MssMss Rf ‘Rf ¢ AF AF 1:1 AF
T45X MssMss Rf "Rf * AF 13:3 1:1 31
T45X MssMs; Rf “Rf ¢ AF AF 3:1 AF
T45X mssmss Rf “Rf ¢ AF AF AF AF
1) AF. &0 #F All fertile; AS. & AR F All sterile.
3 W #
31 BEEEXNRHMATEESF

TCAE S B R 4502 i s = 35 DR Rk A A
F s AR, I SR 2R ARAED R B A 2
PERAE 2 % 3 01 9 a8 15 A5 5K, 4 1 TR 1
KR TR —E A MBS B . SR F M5
T LL 038 A P A AT B S AR T HE BT IS A LR Y
B L B T U/ N B0 1R 22 e R A0S WO BE IR RN
FE R RURE S 2 i R = 3 R AR AR S T HE
BT 1 350 4 7 40 B L BR A S — A B A A ) —
AN L ) B T2 B D PR A B AR R /N . AR IS 8 2 4y
B 9 KT 600 1 F, 20 BERER, 45 4 1i O/ 3 D 38 Je
4G TR RN AS 45 5 L 4 A0 3ot A% 8 5 L g T
SEM . EH FTE LR E X RG206AB A & 3% [
UE AN N Ms,) 1 5E 7 45 S I8 78 50 UE B . Ms, 5
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Fig.1 The genetic model of 3 line for hybrid

seed production on RGMS
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Abstract

The genetic model of a rapeseed recessive genic male sterility line 9012AB was re-evulat-

ed by traditional genetic analyses. Genetic analysis results showed that the male sterility of 9012A is con-

trolled by two individual loci,i. e. Ms; and R f. There are two alleles at the Ms; locus,the dominant wild

type allele Ms; is the fertile allele, while its recessive allele ms; the sterile one. Three alleles are found at

the Rf locus,individually R f“(mutation restoration allele) ,Rf” (mutation sterile allele) and Rf < (wild

type fertile allele) , with the dominance relationship of Rf* >R f*>>Rf ¢. According to this new model,
the genotype of 9012A,9012B and its temporary maintainer line T45 is Ms;ms;Rf’Rf",ms;ms;Rf'R f*

and ms;ms;Rf ‘Rf “,respectively. Similarly,the genotype of restoration line is Ms; Ms; _or_ Rf‘Rf“.
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