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Study on breeding for a genic male sterile line of round-leaf
Flowering Chinese cabbage (Brassica campestris L.ssp.
chinensis var. utilis Tsen et Lee)

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

(College of Horticulture ,Shenyang Agricultural University ,Shenyang ,Liaoning 110866 ,China)

Abstract: [Objective] The study was done in order to solve the problems in the transfer and utilization
of genic male sterile line in Flowering Chinese cabbage. [Method] A multiple allele inherited genic male
sterile line of willow-leaf Flowering Chinese cabbage, GMS201, was used as source of male sterility,and a
round-leaf Flowering Chinese cabbage,“Qi 2”,was used as target strain. Backcross was applied to transfer
the male sterile gene based on genotype identification though test-crossing. [Result] A round-leaf genic
male sterile line, GMS202 with 100% of male sterile plants and 100% of male sterility, which was similar to
“Qi 2” in horticultural characteristics,was obtained. The new male sterile line has normal seed production
ability without the defects of banded albinism in the flower bud. Two excellent hybrids were developed by
the new male sterile. [Conclusion] The male sterility and other horticultural characteristics in Flowering
Chinese cabbage could be transferred simultaneously based on the method designed in the research.
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Fig. 1 Genetic model for directional transfer of the multiple-allele male sterile line in Flowering Chinese cabbage
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Table 1 Genotype identification of F; from “GMS201 X Qi 2” in Flowering Chinese cabbage

5 ST WA SRERELEG D g e
Code Combination ‘er“.le plant/ Iheorletlcal ratio F, genotype
Sterile plant (%% value)
F,-T1 B201 X (GMS201 X % 2)-1 B201 X (GMS201 X Qi 2)-1 14 : 11 1:10.160) Ms/Ms
F,-T2 B201 X (GMS201 X 2)-2 B201 X (GMS201 X Qi 2)-2 30: 0 40 F Fertile Ms/ms
F,-T3 B201 X (GMS201 X & 2)-3 B201 X (GMS201 X Qi 2)-3 32:0 40 FH Fertile Ms/ms
F,-T4 B201 X (GMS201 X & 2)-4 B201 X (GMS201 X Qi 2)-4 15: 16 1:1¢0.000) Ms/Ms
F\-T5 B201 X (GMS201 X % 2)-5 B201 X (GMS201 X Qi 2)-5 25:0 41 F Fertile Ms/ms
F,-T6 B201 X (GMS201 X % 2)-6 B201 X (GMS201 X Qi 2)-6 31:0 47 F Fertile Ms/ms
F-T7 B201 X (GMS201 X % 2)-7 B201 X (GMS201 X Qi 2)-7 16 + 13 1:1¢0.138) Ms/Ms
FEFi-T1 R 2ess 1 AR S A AR SRS 1 bk AL HE . yF. 05,0 =3. 841,
Note:F;-T1 represents the first test-crossing plant of Fy,the others analogize. Xao;_l =3.841.

WAE Bl s /AR & PR B HE R W BC e REGMS2017 52 L S0 BC, AR RR A 5 R AL L 7 15 45
S EE B Ry R R Ms'Ms (Fy-T4) #l Ms'ms SRR 2. [EWE, %) BC, 7 ¥E 48 #k 2547 A 3¢, BC
(Fi-T3) P X B RGRER , BEREAR A28 7 8k, 5AE MR AR T B R IR 3.
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Table 2 Genotype identification of selected plants in BC, in Flowering Chinese cabbage

e P H bR/ A E B3 B L2 G” (D) 31
. RN Fertile plant/ Theoretical ratio -
Code Combination .. . Genotype
Sterile plant (y* value)
_ GMS201 X ((GMS201 X 7 2)-4 X 7 2)-1 _ o o
BC;-Al GMS201 X ((GMS201 X Qi 2)-4 X Qi 2)-1 38:0 40 F Fertile Ms/ms ,Ms'Ms
sMS yMS2 & - A -
BCi-A2 gﬁ:gg}iéigﬁ;g&géi43;322))22 18+ 16 1+10.029) Ms/ms - Ms/Ms , MsMs , Msms
BC,-A3 gﬁzgg}izizﬁggg}ii 22>):L/11>><<§i22>)133 13: 19 1:1¢0.781) Ms/ms ,Ms/Ms , MsMs, Msms
< GMS201 X ((GMS201 X &y 2)-4 X &y 2)-4 X X o Y N o
BOAL N C(OMS201 % Qi 2yt o O 2 22+ 12 15 1(2.382) Ms/ms . Ms/Ms , MsMs, Msms
. GMS201 X ((GMS201 X 2 2)-4 X 2 2)-5 o
3C, - : = s . of ¢
BESAS GMS201 X ((GMS201% Qi 2)4X Qi 2)5 3070 & Fertile MsTms . MsTMs
SMS 3MS 25 2)-4 X # 2)- _
BC:-A6 GMS201 X ((GMS201X A 2)-4 X F 2)-6 36:0 41 F Fertile Ms/ms s Ms/ Ms

GMS201 X ((GMS201 X Qi 2)-4 X Qi 2)-6
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4k 2 Continued table 2

. . N B 22 (2

o T ﬁfﬁf*/zzﬁ** IE‘/IS%I‘Z{VH‘:$(X7"{E) S

. . T Fertile plant/ Theoretical ratio N

Code Combination . , Genotype

Sterile plant (y* value)

< GMS201 X ((GMS201 X #F 2)-4 X & 2)-7 . . _ M A e
BC,-A7 GMS201 X ((GMS201 X Qi 2)-4 X Qi 2)-7 10 : 12 1:10.045) Ms'ms s Ms/Ms , MsMs , Msms

. GMS201 X ((GMS201 X & 2)-3 X & 2)-1 X e e o M
BC,-Bl GMS201 % ((GMS201 X Qi 2)-3 X Qi 2)-1 31:0 4 0] F Fertile Ms/ms s Ms/ Ms

- GMS201 X ((GMS201 X & 2)-3 X &F 2)-2 X AT . o M
BC,-B2 GMS201 X ((GMS201 X Qi 2)-3 X Qi 2)-2 260 41 F Fertile Ms/ms , Ms/ Ms

- GMS201 X ((GMS201 X & 2)-3 X & 2)-3 X . e M e ar
BC,-B3 GMS201 X ((GMS201 X Qi 2)-3 X Qi 2)-3 266 33 1(0.375) Ms/Ms ,Ms'ms smsms, Msms

- GMS201 X ((GMS201 X & 2)-3 X & 2)-4 X e . S M
BC,-B4 GMS201 X ((GMS201 X Qi 2)-3% Qi 2)-4 36:0 4 0] F Fertile Ms/ms s Ms/ Ms

. GMS201 X ((GMS201 X & 2)-3 X & 2)-5

-R5 : : f . of c 1 ¢ . .

BC,-B5 GMS201 X ((GMS201 X Qi 2)-3 X Qi 2)-5 28+ 8 3 1(0.037) Ms/Ms ,Ms'ms ,msms, Msms

. GMS201 X ((GMS201 X & 2)-3 X & 2)-6 . e . S M
BC,-B6 GMS201 X ((GMS201 X Qi 2)-3 X Qi 2)-6 36:0 41 F Fertile Ms/ms , Ms/Ms
BC,-B7 GMSZO1 X ((GMS201 X & 2)-3 X & 2)-7 25+ 12 3:1(0.730) Ms/Ms , Ms/ms ,msms, Msms

GMS201 X ((GMS201 X Qi 2)-3X Qi 2)-7

1 BC-AL Sy mIzg LA PR 78 & 75 1) D 3SR AR 265 1 ks BCi-BL S [0 28 1 AR Il R 55 28 7 56 & 77 1) 0 52 A BR % 1 Ak s JL A 2 4
xb.05.1=3. 841,
Note:BC;-Al represents the first test-crossing plant of the transferring directions of the “AB line” in BC; ; BC,-B1 represents the first test-
crossing plant of the transferring directions of the “maintainer line” in BCi ; the others analogize. 3§ 05,1 = 3. 841.
F3 FLEXIREKEXZTERIUEESFILE

Table 3 Fertility expression of progenies from BC, selfing in Flowering Chinese cabbage

E MR/ A E B4 B L (7 {HD

éﬁoi C?il%iiﬂaﬁ)n F‘erli'le plant/ Theoielical ratio G%nlflléie
Sterile plant (y* value)

Al Eégﬁgggiig‘ 22))&3 22)>7—11®® 370 & Fertile Ms/Ms!

A2 Eigﬁgggiig 22))&322122% 268 3+ 1(0.000) Ms/Ms/ .Ms/Ms , MsMs
A3 Eigﬁggg&gaiig%i@é 18 : 10 3 1(1.190) Ms/Ms/ . Ms'Ms , MsMs
Ad Eégﬁgggiéiaiig 22);}% 3413 3 1(0.064) Ms/Ms/ .Ms'Ms , MsMs
A7 25%38&321?3 22))’777% 3219 3:1(0.073) Ms/Ms/ ,Ms'Ms , MsMs
Bd Egg’ﬁgggiig 22))3&3 22))14% 27:0 LT Fertile Ms/Ms/ ,Ms/ms ,msms
bs (G201 20735 250 150 BUH Fertle MM Mlms s
B6 Eignggi;@g‘ Zzéi‘zijgizz);%% 23:0 2T H Fertile Ms/Ms/ ,Ms/ms ymsms
B7 ((GMS201 X 7 2)-3X # 2)-1Q) 29:0 2T HF Fertile Ms/Ms/ ,Ms/ms ymsms

((GMS201 X Qi 2)-3X Qi 2)-7®)
AL E VAU PR 7R T 7 55 1 bk A 28 B 38 1 ARSI N PR R 7R T 07 055 1 bk A 20 FEM A . 56050 =3, 841,

Note: Al represents the first self-crossing plant of the transferring directions of the “AB line” in BC, ; Bl represents the first self-crossing

plant of the transferring directions of the “maintainer line” in BC; ;the others analogize. X%J];,l =3.841.
PEHLER 3 AT B REMRMAFE MR 2/3 MM LIRS, ik fEEAR T PR, 45 1
(MsMs) . 56— RGN 5 Bkl &k (1/3Ms'Ms”, W4,
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Table 4 Test cross result of the “AB line” in BC, in Flowering Chinese cabbage

AR B A b HIE A IR (7 () e
Combination Fertile plant/Sterile plant Theoretical ratio (y* value) Genotype
(A4-s X A4)-f1 39:0 4T H Fertile Ms/Ms
(A4-s X Ad)-12 17 : 16 1:1(0.000) Ms'Ms , MsMs
(A4-s X A4)-f3 36:0 4 0] F Fertile Ms/Ms
(A4-sX Ad)-14 12 : 16 1:10.32D) Ms/Ms , MsMs
(Ad-s X Ad)-f5 21+ 18 1:10.103) Ms/Ms , MsMs

TE Ades S0 38 1 AR PR 7 7 05 T ARLBR 191 38 20 16 1Y O A 7 B L 01 S JE T F bR 30 1 bR FOA A . 56050 = 3. 841,

Note: A4-s X Al represents sterile plants separated {rom the first self-crossing plants of the transferring directions of the “AB line” in BC ,

fl represents the first fertile plant,the other analogize. X%,@;,] =3.841.

e 4 mTn, o3 A (Ad-s X AD)-127 [ “ (A4-
sXAD -4 F“(Ad-s X ADO-I5” G R AT B S A
BRI L 1 8 (1/2Ms'Ms ,1/2MsMs) , H R85y
AT PR,

PEHC R 3 CB5T | R JE S 15 KKk AT B OB
(1/4Ms'Ms”' . 2/4Ms'ms . 1/4dmsms) 5 A4’ 73 & 1
BN B RS2, 0 18 I I AR 2R 7 A5 R 5.
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Table 5 Test cross result of the maintainer line in BC; in Flowering Chinese cabbage

T R AR Wi I D) R
Combination Fertile plant/Sterile plant Theoretical ratio (y* value) Genotype
A4-s X B5-1 0333 4 ARH Sterile Msms
A4-s X B5-2 35:0 47 F Fertile Ms/Ms
Ad-s X B5-3 030 £ ARF Sterile Msms
Ad-s X B5-4 38: 4 0] F Fertile Ms/Ms
A4-s X B5-5 38 £ 0] F Fertile Ms/Ms
A4-s X B5-6 16 : 16 1:1¢0.031) Ms/Ms ,Msms
A4-s X B5-7 12 : 15 1:1¢0.148) Ms/Ms , Msms
A4-s X B5-8 0:33 2 REF Sterile Msms
Ad-s X B5-9 400 2T H Fertile Ms/Ms
A4-s X B5-10 18 : 17 1+ 1¢0.000) Ms/Ms , Msms
A4-s X B5-11 18 : 13 1:1€0.516) Ms/Ms ,Msms
A4-s X B5-12 21+ 15 1:1¢0.694) Ms/Ms , Msms
A4-s X B5-13 38:0 48] F Fertile Ms/Ms
A4-s X B5-14 0: 37 2 RE Sterile Msms
A4-s X B5-15 19 + 17 1:1¢0.028) Ms/Ms , Msms

T Ad-s X Bo-1"FRR "M I RV E J5 1 BCy 55 4 bk AT B R B RR . S IR R 35 R 7FF J5 1 BCy 28 5 vk A S AU 1 S M bR 2%

28, HAb2EHE . y5.05.0=3. 841,

Note:“A4-s X B5-1” represents sterile plants separated from hybrid progeny between the fourth self-crossing plants of the transferring di-

rections of the “AB line” in BC; and the first plant from self-crossed progeny of the fifth plant of the transferring directions of the

“maintainer line” in BC; ,the others analogize. X%~05~1 =3.841.
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Table 6 Major botanical characters of the male sterile lines in Flowering Chinese cabbage cm
e - 22 Ry % A
B AT AL A 1S 55 kS o4
R . . Bottom Middle stalk , Petiole . X
Material Stalk height . . Leaf length Leaf width Petiole width
stalk diameter diameter length
GMS201 18.0 1.95 0. 87 19. 25 8. 80 3.53 1.43
GMS202 19.5 1.79 1. 35 14.95 10. 55 0.77 1. 35
w2 Qi2 20. 3 1. 68 1. 40 12. 80 11. 60 0. 20 1. 25
20 BIGMS201 X170; EBIGMS202 X170, EI70
E 6l =
e | =
X — =
R 121 = =
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Fig. 2 Variation cofficients of the hybrid combinations in botanical characters in Flowering Chinese cabbage
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Table 7 Yield of hybrids of Flowering Chinese cabbage in comparative experiment plot kg

g 4 Hi & Repeat S ¥4 (8

Combination 1 I m Mean value
GMS202 X D3 5. 46 5. 64 4.92 5.34 Aa
GMS202 X D5 4.92 4.38 4. 80 4.70 Ab
GMS202 X D4 3.12 2.88 2.76 2.92 Be
GMS202 X D2 2.82 3.12 2. 40 2.78 Be
GMS202 X D1 2.76 2.52 3.00 2.76 Be
#r-2 Xin-2 2.22 2.76 2.64 2.54 BC

T R AVEAR R bR A RS 78 R 22 J W 5 E (P<0. 0D s A FR/NG F R4 #8225 B % (P<0.05),

Note: Different capital letters labeled after data in same column represent extremely significant difference (P<C0. 01),lowercase means sig-

nificant difference (P<Z0. 05).
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