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Breeding and Utilization of the Genetic Male Sterile Line in
Milk Chinese Cabbage

XU Wei' FENG Hui’
(1. College of Agronomy Shihezi University Shihezi 832003 China; 2. College of Horticulture
Shenyang Agricultural University Shenyang 110161 China)

Abstract: In order to resolve the problem that cross breeding and production of hybrid in milk Chinese cab-
bage. According to the hypothesis of multiple allele inherited genetic male sterile A genetic male sterile line of Chi—
nese cabbage with green stipe 00S107 was used as a source of male sterility and methods of continuous backcross—
ing and identifying of the genotypes were applied to transfer the male sterile line of milk Chinese cabbage. Hybrid-
ized combinations were obtained by the male sterile line as female parent cross with excellent selfline and we ana-
lysed the hybrid vigor. A new genetic male sterile line GMS, with 100% male sterile plants and 100% male sterility
was obtained. Two excellent hybridized combinations GMS; x B, GMS; x B, were selected which is uniform and su-
perior to CK in yield. Directional transfer model which transfer sterile gene and horticultural characters at the same
time resolved the puzzle that breeding and utilization of the genetic male sterile line in milk Chinese cabbage.
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Tab.1 Fertility expression of progenies from F, of 00S107 x A1023
: Fl
Combinations Fertile plants: Sterile plants Theoretical ratio ( xg g5 | =3.841) F, genotype
(00S107 x AI023) 4 ® 38:10 3:1 (0.250) Ms'Ms
(00S107 x AI023) 2® 34:11 3:1 (0.007) Ms'Ms
(00S107 x AI023) 3Q® 50:7 3:1 (4.263) Ms'Ms
(00S107 x ATI023) 4Q® 44:11 3:1 (0.491) Ms'Ms
(008107 x AI023) 5® 48:0 Ms'ms
(008107 x AI023) 6® 46:0 Ms'ms
1 F,4 Ms'Ms F,5 2. 2
Ms'ms B1( Ms'Ms') 1:1 Ms' Ms
. 00S107( Msms) 3:1 Ms'ms .
o Ms'Ms — Ms'ms 3
Ms'Ms' o 3.
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Tab.2 Results of testing genotype of Ms’Ms and Ms'ms for transfer male
sterile lines of milk Chinese cabbage in BC, BC, BC,
Transf Fertil Theoretical ratio
.rdns.er Code Combinations ¢ 1.e N
direction plants: Sterile plants (X 0.0s 1 =3.841)
BC,  00S107 x ( (00S107 x BI) 4 xBl) 4 17:19 1:1(0.028)
AB line direction BC, 008107 x ( ( (008107 x B1) 4 x B1) 4 x B1) 4 16:13 1:1(0.138)
BC; 008107 x ((( (00S107 xBI1) 4 xBl) 4 xBl) 4 xB1) 5 29:25 1:1(0.025)
BC,  00S107 x ( (00S107 x BI) 5 x Bl) 6 37:8 3:1(0.896)
Maintainer line BC,  00S107 x ( ((00S107 xB1) 5 x B1) 6 x B1) 3 38:11 3:1(0.061)
direction BC; 008107 x ( (((00S107 xB1) 5 x B1) -6 x B1) 3 xB1) 7 38:12 3:1(0.000)
3 3 Ms'Ms  Ms'ms

Tab.3 Fertility expression of progenies from the plants of Ms’Ms and Ms'ms BC, selfing

for transfer male sterile lines of milk Chinese cabbage

Fertile plants:

Theoretical ratio

Code Combinations Sterile plants (x S,os =3.841)
((((00S107 xB1) 4 xB1) 4 xBl) 4 xBl) 5® 39:14 3:1 (0.006)
AB line direction
((((00S107 xB1) 5 xBl1) 6 xBl) 3 xBl) I® 53:0 Fertile
Maintainer line
direction
4 3
Tab.4 Results of the test crosses for breeding AB line type I from self-cross progenies
of BC;for transfer male sterile lines of milk Chinese cabbage

Combinations Fertile plants: Sterile plants Theoretical ratio ( x 3_05 , =3.841) Genotype

A2 x A4 18:13 1:1(0.516) Ms'Ms MsMs

A3 x Ad3 22:13 1:1(1.829) Ms'Ms MsMs

A5 x A5 38:0 Ms'Ms

A5 xA8 41:0 Ms'Ms

A6 x A4 25:19 1:1(0.568) Ms'Ms MsMs

A9 x A8 19:10 2.207) Ms'Ms MsMs

5 3
Tab.5 Results of testing genotype of temporary maintainer lines in selfing progenies of
BC, for transfer male sterile lines of milk Chinese cabbage

Combinations Fertile plants: Sterile plants Theoretical ratio ( x Sos 1 =3.841) Genotype

A2 x B4 36:27 1:1(1.016) Ms'Ms Msms

A3 xB2 25:26 1:1(0.000) Ms'Ms Msms

A5 xB3 45:0 Ms'Ms

A-6 xB4 12:10 1:1(0.045) Ms'Ms Msms

A9 xBS5 24:17 1:1(0.878) Ms'Ms Msms

A10xB-6 33:0 Ms'Ms

A2 xBT 48:0 Ms'Ms

A3 xB-8 17:18 1:1(0.000) Ms'Ms Msms

A3 xB9 0:52 Msms

A5 xB40 23:20 1:1(0.093) Ms'Ms Msms

A-6 xB1 28:25 1:1(0.075) Ms'Ms Msms

A-6 x B42 0:23 Msms

A9 x B3 60:0 Ms'Ms

A0 x B4 31:28 1:1(0.068) Ms'Ms Msms

A0 xB45 0:15 Msms

A9 xB-6 32:0 Ms'Ms
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Tab.6 Horticultural characters of the male sterile line and target line of milk Chinese cabbage
/em /em /em /em /em /em /kg
Material Plant Angular Leaf Leaf Petiole Petiole Plant
arerias height divergence length width length width weight
GMS, 12.410 23.756 10.385 10.925 7.671 2.185 0.074
B, 12. 406 20. 669 9.841 10.522 6.750 1.985 0.058
2.4 2 o
3 12, 12
B,.B, GMS, xB,.GMS, xB,
S1.S2.83 S1.52.53 3
7 7
GMS; x B, GMS, x B, 2 o GMS; x B,
3 S1.52.S3 GMS, xB, 2 o
7
Tab.7 Plot yield of combinations in milk Chinese cabbage ke
Replication
Combinations 1 1 1 Average value
GMS; x B, 2.220 2.314 2.208 2.247a
GMS, x B, 2.168 2.207 2.326 2.234a
S1 2.040 1.978 2.007 2.008b
S2 1.769 1.635 1.548 1.651¢
S3 1.847 1.659 1.824 1.777¢

: P <0.05
Note: The small letters represent significant at 0. 05 level.
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