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Directional Transfer of a Genetic Male Sterile Line Derived from
Flowering Chinese Cabbage ‘ Ever-Green’

WANG Hui, ZHOU Peng, WANG Yu-gang, FENG Hui

(Liaoning Provincial Key Laboratory of Genetics and Breeding in Cruciferous Vegetable Crops,

College of Horticulture, Shenyang Agricultural University, Shenyang 110161, China)

Abstract ; In order to create a procedure for utilization of heterosis in flowering Chinese cabbage, a breed-
ing method for genetic male sterile line was carried out in the experiment. A multiple allele male sterile
line of Chinese cabbage ‘008107’ was used as a source of male sterility, and recurrent backcrossing
method was employed to transfer horticultural characters while the genotype was identified through test
cross to transfer the male sterility to a male fertile line ‘ Ever-Green’ of flowering Chinese cabbage. A
new genetic male sterile line of flowering Chinese cabbage with 100% of male sterile plants and 100% of
male sterility ¢ GMS203’ was bred. The new male sterile line was applied to develop hybrid combina-
tions. Two excellent combinations were selected through variety compare test. Based on the directional
transfer program designed by the research according to the genetic characteristics of the male sterility, the

male sterility and horticultural characters could be transferred simultaneously.
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— . . . .
¢ iL» Brassica campestris L. ssp. chinensis var.

Vol. 33, No.2

AT R BRI PR AR R AR 22 A A ) 23 5 il b T B ) AL

utilis Tsen et Lee T FAEBI EE G ZEF B S, DU
AEEEFNI S 77 b A%, 2 TR AR H XY 3 AR g
SAEW. BT, 38 E AR 5 BN B &R, L4
TS R . S0 R MR ) AR R Y, B B
FAFME S i T HAESR BN, AESS A,
T AR AR A i AR K, BEAR I L 2 A I 34, 20
SCfRIR AT HI R F B . B RS2 e © 2 E I, e

WS B #7:2010-12-22

(9 R A ) B R R R A g 2k v 3
O PR T ORI SRR A 2R3 5 ) R AN T 4 L O
HERMAT R TAFEARE R B ess
FEAR R RAIRAE A 38 4 A B FE 30 44 5
it b RTHL. AT 22108 B H S 26 F&R T S5O
— A d T30 0 A SR IITEAN AR E , 2%
Sl R A DL PRAIE

EERBN .2 Z(1985—) 4, MR A @E4EH L F(1961—) , F ,#4%, 1+, E-mail ; fenghuiaaa@ 263. net

BEE£TH: B R A AH5E54(31071792)



136

LR S AN

VIR A 00 38 B 1 A2 45 7 TR A 119 1 S I
PEARBMEATHRAEIAT B LE] 100% , HIC
AN RPEREAE 2B THE R TSN Z 0. Y
KIAZZEATE MR L T ], — 22 35 R A A PR 2
RPN T RN A R E SRR 3T LK
ANEEE R AR A B T R
AER VPRSP FERs %Hiﬂ%ﬁ‘%[ls]ﬂﬁﬁ
0 SN PRLBA% 1 DR L SRV AN 7 RS S0 I
HABTR, M THERWAT R AR CHG %
Sk &UF @/U(TE RAEA T . Ay — gk
W & 1 T & TR S 1 S O R AR B
PR A Ml HT%%“?”[M 1 {H B A L
AT FRAHRIE.

AW 5E LA /NS Brassica rapa L. chinensis ¥4 3t
AT & 008107 N AF IR, Wit & M5 & 5
2,00 T SO E AT AR,

1 #MRlExR=*E

1.1 #l

ANE AR A Dk BH AR M R 2 R 75 8 /N 3
AT #°00S107° (&l 1a) , R HAHN P HIFR AB,,
MIGEPR+E R By, & Hirdh RN RBASO MR

POzl (K 1b) ok AT RA L BB T
BedilZe 22 A 30 A3 R FE DI (R R0 4
5) D2 (iiEk 802 32.0) (D3 (&5 701) D4 (&g
501) F1 D5 (7 581 70 K ) ,D1.D2 D3 1 D4 ¥k
BN TR SRS, DS ok BN B Ol BHECA
PR .

K1 /NESREAT F 0081077 (a) FIZECEHE H bR &
‘U (b)
Fig. 1  Genetic male sterile line of Packoi ‘005107’ (a) and target
line of flowering Chinese cabbage ‘ Ever-Green’ (b)
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Fig.2  Genetic model for directional transfer of the multiple-allele male sterile line in flowering Chinese cabbage
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2 %%Eﬁ}*ﬁ &; VEHL 7 BR F, (%ﬂiMsst % Msfms) 5l i
FER By, (msms) 5, HE7E Fr ik F, AEARAYFE A AL F,
2.1 HEHER S RSGE ST RAN T3 1. [N, X 7 bR P, 5 © U2
FH00S107° (Msms) 55 PUZEii 75’ (Ms'Ms') 2 W W58, 45 M52 —1R(BC, ).
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Tab.1 Genotype identification of F, from ‘00S107 x Ever Green’ in flowering Chinese cabbage

s IS AE AER e F, 2L R
F,-P1 By, x (00S107 x PUZEifF) -1 12:14 1:1(0.038) Ms'Ms
F,-P2 By, x (00S107 x PYZEifiF ) -2 13:11 1:1(0.042) Ms'Ms
F,-P3 By, % (008107 x PUZEih#) -3 33:0 Nk Ms'ms
F,-P4 By, x (00S107 x PUZih7) -4 14:15 1:1(0.000) Ms'Ms
F,-P5 By, % (008107 x PUZEihE) -5 28:0 Nk Ms'ms
F,-P6 By, x (008107 x PUZEIHTH) -6 15:16 1:1(0.000) Ms'Ms
F,-P7 B,, x (008107 x PUZEihE) -7 30:0 SR Ms'ms

1)F,-Pl ~F,-P7 % 2 52— A S | ~ 5 7 4k 2) 365 1A o 40,5 005y =3. 841,

FRARE F, 38 J5 A0 & M58 HR, ML BC, W43 5] Ms'Ms 1% BC, H1 (BC,-A7) FlI3L % Ms'ms (1) BC,
VEH F, ZERAY N Ms'ms (F,-P3) il Ms'Ms (F,-P6) fif "1 (BC,-B4) FTXRiH) BC, REAR, R REA #4516 7 14,
RPN SS R, R RER A 20 7 4k, —r Ak g S ARSES T DUSRINTT T IS, [ 5 A F AR 1005107 52
PUZETE AT, #8158 BC,, RN 5RF & 008107 M SR Gn R 0152 6 IR,

Mg, S BC, FEARAFEI AL, 450513 2. 2 AEE 7 152 6 fUH RHEE D R R Ms'Ms A1

R A 171 58 J5 4R 0 I 58 40 B L 36, A SE PR AL S Ms'ms (AR A 32, IR AR E M2 B LR 35 3.

R2 'MFHET FOZAERES BC, NIZEKREFBETELER
Tab.2 Genotype identification of selected plants in BC, in flowering Chinese cabbage

(N A A AIEM AEE BSOS BC, B[N 7Y
BC,-Al 005107 x ( (008107 x PUZEIMTT) -6 x PUZEIHT) -1 22:16 1:1 (0.427) MsfMs
BC,-A2 00S107 x ( (00S107 x PUZEiH ) -6 x PUZEiHTE) -2 34:0 N Ms'Ms'
BC,-A3 005107 x ( (00S107 x PUZ=IHTT) -6 x PUZEyhTs) -3 46:0 o= Ms'Ms'
BC,-A4 005107 x ( (008107 x PUZEIMTT) -6 x PUZRIHT) -4 18:13 1:1 (0.427) Ms'Ms
BC,-AS 008107 x ( (008107 x PUZEIMTT) -6 x PUZEIHT) -5 28:25 1:1 (0.075) Ms'Ms
BC,-A6 00S107 x ( (008107 x PUZEIHT) -6 x PUZFIHT) -6 44:0 2N FH Ms'Ms'
BC,-A7 00S107 x ( (00S107 x PUZ=ilH) -6 x PUZhE) -7 26: 19 1:1 (0.427) Ms'Ms
BC,-B1 00S107 x ( (00S107 x PUZ=HT) -3 x PUZyhis) -1 49:0 EH Ms'Ms'
BC,-B2 00S107 x ( (005107 x PUZ=iT) -3 x MU ) -2 27:17 3:1 (3.667) Ms'ms
BC,-B3 00S107 x ( (008107 x PUZ=IHT) -3 x PUFIHTE) -3 43:0 EnFH Ms'Ms'
BC,-B4 00S107 x ( (00S107 x PUZEIhHE) -3 x U ) -4 34:13 3:1 (0.064) Ms'ms
BC,-B5 00S107 x ( (008107 x PUFIHTE) -3 x UM ) -5 44:0 B Ms'Ms'
BC,-B6 008107 x ( (00S107 x PUZihTs) -3 x PUZH ) -6 43:9 3:1 (1.256) Msfms
BC,-B7 008107 x ( (008107 x PUZEih) -3 x PUZIHT) -7 32:13 3:1 (0.185) Msfms

1) BC,-Al ~BC,-A7 H =@ X —R#H A %7 @M 3AAR S 1 ~ F 7 #;BC,-Bl ~ BC,-B7 & L — K& i 45 5 & 77 w1l STHLAR 5
1~%7%;2) %5 1A AH, %00, =3-841.
£3 ‘MOEHE XTOBRATREBOX6 REKETERBESELLLG

Tab.3 Fertility expression of progenies from BC6 selfing in flowering Chinese cabbage

e 44 T RER e )
BIHZ T (((((((00S107 xS) =6 xS) =7x8S) =1 xS) =5x8) =3xS) =7 xS) -3®  34:12 3:1(0.000)
T3 ZH0 (((((((00S107 xS) =3 x8) =4 xS) =5x8) =2xS) —1x8) -5x8) 2@  29:0 Euhs]

1) #5 WA Xz 'fﬁ’X%o.US,w =3.841.
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Ms'Ms AOAE IR, 2 A 32 R E P el 301 (1/4
Ms'Ms',2/4Ms'Ms,1/4MsMs) . Hrfr Ms'Ms" F1 Ms'Ms
TR RI A AT E , HH 5 R R PR E bR (MsMs)
AT IR RS, JEACE TR B 101 20 B 09 B AT i
PIHIZR. SEBRIECES R T3 4. % 4 HHIg(A-1 x B-
1) ((A-2 xB-3) FI(A-3 x B-5) B8 i MEE A &
HE.
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Tab.4 Test cross result of the AB line in BC in flowering

Chinese cabbage

LA AEM ANE IS4 L
A-1 xB-1 20:23 1:1(0.093)
A-1 x B-2 44:0 ECIN)
A-2 xB-3 18:22 1:1(0.225)
A-2 xB-4 37:0 ATH
A3 xB-5 19:21 1:1(0.025)

DA A (((((((00S107 xS) =6 xS) =7 xS) =1 x8S) -5 x
S) =3 xS) -7xS) -3 HHARBRFTHREH®,BRETE
2) ST HA Xz {ﬁ’X%0.0S,l) =3.841.

Il B PR 5 2R 5 B 7 1) 1 [l 32 6 4R 3L P A Oy
Ms'ms AOFERE, H [ 35 104 T 3 Bk, 2 R4 55
el R 174 Ms'™Ms' . 2/4 Ms'ms #1 1/4 msms. 71 3E
HU16 BRS“PIFH R R IR E B (MsMs) 2422, 5 1R
T AT IR UG R A A AR 25 B A B4 I st
FrR SR F R B AR &R, msC
6 fRATRHIG I A 3R 2R B BC 45 SR8 T3 5. % 5 Y
(A-1 xD-3) [(A-2 xD-6) . (A-4 x D-12) FI ( A-4 x
D-13) RIS 58 (9 HEPEAS & &, 1 D-3.D-6,D-12 F
D-13 R0 3 i i DR 3 R R0k, #e BRI 2 A AR
K, 10 MEHEHR Y ELEE, BT L%
YR SHE BART R DU M A B HREM
ANE YL E 100% 125805 HEE R E &R
GMS203 (& 3a).

2.2 AEREVEHERAETER

Fi R 2 AL A DU SR A S
HEEARTE 7 GMS203, 55 H HARMh R UG 1
Fip AR 42 3T, GMS203 1 DU 25 3 5 (19 25 75 25 3
R 22 oL R i AR AR 5E 4 51 R 20. 01
1 21.20 cm,2.25 1 1.98 em.1.32 F1 1.29 cm,
16.96 F1 17.20 cm.8.70 1 8.40 cm.1.56 F1 1.50
em 0. 91 F10. 83 cm. [ [in] W £ I8 5% 5 3 o 1

g A R B R 2 BRESE AN A AL A B R B IR (1A
3b).

x5 ‘HEMS’
RMBLLER

Tab.5 Test cross result of the maintainer line in BC; in

SDZAE REFE 6 Rk FHREF

flowering Chinese cabbage

Rzl AY AN AE B S B
A-1 x D-1 39:0 EeCINC
A-1 xD-2 33:0 ECINE
A-1 xD-3 0:28 L REH (GMS,y,)
A-2 x D-4 18:20 1:1(0.026)
A-2 xD-5 21:23 1:1(0.023)
A-2 xD-6 0:35 E N
A-2 xD-7 41:0 SHE
A-2 xD-8 25:23 1:1(0.021)
A3 xD9 21:18 1:1(0.103)
A-3 xD-10 36:0 2AH
A3 xD-11 17:19 1:1(0.028)
A-4 x D-12 0:31 £ N
A-4 xD-13 0:17 SRE
A-5 x D-14 22:23 1:1(0.000)
A-5 xD-15 22:23 1:1(0.000)
A-6 x D-16 33:0 ECINE

DA AR ZEER 7@ (((((((00S107 xS) -6 x8) -7 x
S) —1xS) =5x8) =3 x8) -7xS) -3t fIERFHR
FA,D AW REF R EF 5 & (((((((00S107 xS) -3 x
S) —4x8) =5xS) —2x8) —1xS) -5x8S) —2QH#;
2) #5AH AL, Xlo0s.) =3- 841,

a: R %R GMS203; b: A7 & GMS203 7£ %5 ¢: GMS203 x DI; d.
GMS203 x D2.
B3 SROEEERE REHE

Fig.3 The genetic male sterile line and combination
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2.3 ZTAHARKELER

an A LA IR A5 AR B, AR B LAY ¢ I 2 i
B RN MEREAT R GMS203 RhkA, 530
HAZ % D1.,D2 D3 D4 F1 D5 i FL A9 42 3 24 A/ X
(1.8 m®) F= &4 3k 5.67.5.55.4.72.3.07 2. 84
kg. B77m T R AR (2. 66 kg).

WM 2 IR A R R, A /N X
A BEES 58 H A GMS203 x DIl GMS203 x
D2 35X 2 A2 /N X S i e 3 R 6T R R &
HMHE. X 2 MHA M R 20 L2545k,
AEEDHUHE AR Bk A3 3 (] 3¢.3d) , )L
b2 R 35 ~40 d.

3 it

AT H B FEREA T RE 1) e 7 09 H AR5 5 fr b
B ZAEHEIRAE R BT A T &, KNI, 5 F Hr b
Rt oy L A SRR S I s PUR BE )
SR i JBUEE TR S5 4F B0 R RE, A RE SR AT U0 57 A 2
AT R ROBATRWERET, Eld A7 IR
S AR b R 2 20 52 S B AY. o] 52 AR
Pl %, arae e M BERCR AR IR B G AR
[152 6 M B F AT R S5 H s &R U5
M7 TER Y AR ERZ SR o i, PR
152 6 A L .

AHIFEBETT 032 1) e 507 58, A T AT RN
5T b 2R & ST R RO E AN &
FHE” A IR 27 Z AR TR R i H & 2%
AR SRR B T4 & HARih &, HRC A A
B ARMEWRIBETRE. HIX AT RBCHI 2SR, 24
TGRSR R, DRI 1 R Ml i ol ) R 5% i
P TIZANE FR LT FIH TR 3207 % R LR,
THAL RIS N A T RV E.

I ) e B AL B, SR D AT R E
W FEH B2 6 ~8 A TR, 7 mhE, BR
il TRAE RBABA. 0 IEH KFT 14ER
RESEAH L AR, o 1 A/ AR AFBR, o2 15 HT AR 558
PR SEBLAF 2 ~ 3 A PR TEACAY S5, bk i A
Atk IR U, S8 1 AR 2 A PR
A, A B Ik B T E .

AR T R DU S0 R A
R ATERRIMATEL N 100% , HECH F1 5 il
FRPERESS, $o ik 1 e | 07 58 nl LSS 7 PR A
FoAbPEIR A TR 5% 7, B ORI BT RS H A,
IEHH iz Bl A sl I B I 2R R
FRACTN HESIS O i TP A O HERE.

S 3k

(L] X ARk, skAe, XM, 5. S0 B EYER B RINIEH
FAMLI]. TRL B ,1996(5) :13-15.

(2] BAIR frk: = RIRAR. SRAEH B MEVE AR B & TC1-3-1
AR B I L] PE AL A ARA B K 7 2 41, 2005, 33
(3):76-78.

(3] MR AH: =2 RIWAR. T BT bt R 7 28 TC ) Y 3 42
BrinAh Z2EE 15 [T]. b 250 ,2002,29(4) :399.

(4] FESCEC, RF5 22 BHEAR, 2. S0 AP OLHA T 89 BUIR
SB[ LAl 24z ,2005,17(2) :73-76.

(5] VSME. KSR R HEYE AR T R 8% Bl M ik
(C] /b 22 25 o RIS — i 5 4E 2 R AE 2
bil 2220 SR b mt s db ARl R 2 H i, 1995 :485-
466.

[6] FENG H, WEI Y T, XU M. Multiple allele model for ge-
netic male sterility in Chinese cabbage [ J]. Acta Horti-
culturae, 1996 ,467 . 133-142.

(7] EHERe N B R RS 7 TR A [ AR 25 B DR 1 22 1]
MEEE )] PG SE,2005(7) :22-23.

(8] ZRBoFE VMR R SRANM RS 2 S A B R B AR E &R
HEURLT]. hERAEER,2006,22(7) :377-379.

(9] i, FRW, ARER, 55 R A0 MR MEVE A B R I
m/NESRETFEE R LT ] W ACRMH NG 2 f 4R,
2004,18(2) :10-13.

[10] VR8I, F RN U5 E3E AT023 i Z A% 5 PR e
AERIEmMEEFLI]. b 274, 2007,34 (3) :659-
664.

[11] M I A e, 45 5 RS BE AN 2R A
BLJ]. PEFEZE,2009(14) :38-42.

(12] VFH, BRI, 1 0 40 A% M 1 O 6 R i) 0
49 WA FHFFE [T ] Tk B ARl R 227 4k, 2006, 37
(2):165-168.

(13 ] VFHH 2R 100 2 A M P A 7 R ] W A i
T80 RIE.L7HYEEF [J]. Padb R4t ,2009,18(5) :
223-2217.

[14] FEEW 8, B, 5. SE OB ERIEEAT REH
5[] ], bk s4z,2006,21(6) :19-21.

(15] X0, Thm e, KErE 4. SE R BRI A B R H
WFFERIARLT]. hE#E3E,2006(5) :4-6.

(16] 257, BNl R BE 4. I IO L 30O A% ik PR e
AFHR PR MEZEF[J]. hERI RS
% ,2008 ,13(3 ) :80-84.

(17] 3KF52% VLI e, SRS, 55, T PO L SO A%k P e
PERE “ IR R RISk T [T]. hEfR L R
4%,2009,14(4) :47-53.

(18] JEIMS v, E 28, 45, [ RS DAL HE R AN 75 R
BUFFELT]. PadeApRB 4 R 22240, 2010, 38 (9) - 87-
894.

[EEmE Aia]



