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Development of Male and Female Parents

of F1 Hybrid in Chinese Cabbage
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Ekapote Payakhapaab” Chokchai Chaimongkol” Tragool Tunsuwan” and Maneechat Nikornpun”

Abstract : The experiments aimed to improve and select male and female parents which had high self incompatibility
and gave good hybrid varieties. Hybrid seed production by bees was also studied. Inbred seeds of 4 Chinese cabbage
lines were produced by bud pollination which was a conventional technique for inbred lines. Results showed that line’
40-9 gave the highest seed weight, 0.165 grams per plant. Seed set analysis and fluorescent microscope techniques
were used to check self incompatibility of 9 lines of Chinese cabbage. Seed set analysis showed that all lines
were self incompatible. However, when fluorescent microscope technique was used, not all lines were self
incompatible, such as lines 23, 23-3-1, 40 and 142-5 showed weak self incompatibility. The 4 inbred lines with self
incompatibility were selected to be studied in seed production. Reciprocal crosses ( by bee pollination ) showed that
when line 40-9 was used as a female parent, they gave the highest seed yield. Crosses 40-9x142-5, 40-9x27-3-7 and 40-
9x 23-3-4, gave high seed weight :4.8,3.9 and 2.7 kilogram per rai, respectively. Eleven hybrid varieties of Chinese
cabbage were tested in comparison with the 3 commercial varieties in winter 1998 at Department of Horticulture,
Chiang Mai University. It could be concluded that hybrid 142-5x40-9 gave the highest head yield, 6,170 kilogram
per rai. It yielded 36.3 % higher than commercial varieties. Other crosses such as hybrids 23x27, 23x142, 27-3-7x
23-3-4,27-3-7x142-5 and 40-9x23-3-4 had good horticultural characteristics. They yielded 4,646, 5,551 , 3,665, 5,150 and
3,785 kilogrém per rai, respectively. Therefore their parents should be improved for a good Fl hybrid in the future.

Y mndniveou aasinsasenaad sninododeaIny Soaln 50200

YDepartment of Horticuiture, Faculty of Argiculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Seed weight from self pollinated Chinese cabbage.

Line Seed weight/plant (g)
23 - 0.076
2334 0.032
27 0.123
27-3-7 0.153
409 0.165
1425 0.047
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Table 2 Levels of self incompatibility of Chinese cabbage lines, tested by seed set analysis.

Line Number of pod Number of seed Seed set Conclusion
Unopened Opened Unopened Op;ned (%)
flower flower flower flower

23 15 15 210 80 38.10 SI*
2334 15 15 236 69 29.24 S1

27 15 15 193 92 49.74 SI
2737 15 15 231 51 22.01 SI
40-9 15 15 267 66 24.72 SI

142 15 15 253 88 34.78 SI
142-5 15 15 245 79 32.24 SI

*SI=self incompatibility
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Figure 1 Self compatible and self incompatible inflorescence of Chinese cabbage.

Table3 Levels of self incompatibility of Chinese cabbage lines, tested by fluorescent microscope

technique.
Line Control Self pollinated Cross pollinated Conclusion

Unopened  Opened Unopened Opened Unopened Opened

flower (%) flower (%) flower (%) flower (%) flower (%) flower (%)
23 - - 80* 50 80 100 WSI*
23-3-1 - - 100 80 100 80 wSI
2334 - - 100 30 80 100 SI*
27 - - 50 30 30 100 SI
27-3-7 - - 80 30 100 100 SI
40 - - 80 50 100 50 WSI
409 - - 100 30 80 100 S1
142 - - 30 30 100 80 S1
1425 - - 80 50 100 100 WSI1

*WSI=weak self incompatibility
Sl =self incompatibility

Number of pollen tube in style in percentage
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Figure 2 Pollen tube in style of female in Chinese cabbage flower.
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Table 4 Seed weight of F hybrid Chinesecabbage.

~

Cross Seed weight Cross Seed weight
(kg/rai) (kg/rai)
3-34x2737 1.403 409x2334 2714
2334x409 - 0.128 409x27-37 3.941
B34S . 0085 40-9x 1425 4.826
VIIBI4 0497 _ 425334 0030
27-37x409 0.773 1425x27-37 0.144
27-3-7x 1425 0.051 142-5x40-9 1.642
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Figure3 Head of F hybrid Chinese cabbage 142-5x40-9 and control varieties.
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1apied FKresh weight betore and after trimming, trimming percentage, and solidity of Chinese

cabbage head of Fl hybrid and control varieties.

Cross Head yield Head weight Head weight Trimming Solidity of HSI
and (kg/rai) before after (%) head
variety trimming trimming (g/em’)
Cross i
23x27 4646.0 c . 1299.0 b 726.0 ¢ 4.11 0.4499 ¢ 1432 b
2x142 G - 5551.0 b??éx 13290 b 8673 b 34.74 0.5507 a 1.308 d
27x23 49110 ¢ 12480 b 7673 ¢ 38.52 04110 dr' 1.279 d
TIRBI4 36650 e 1173.0 ¢ 5727 e 5118 0.4243 d 1.513 a
23 d09 4851.0 ¢ 1333.0 b 758.0 ¢ 43.14 0.4916 b 1.356 ¢
273 Ri1425 5150.0 b 1484.0 a 804.7 b 43.77 0.4566 ¢ 1.311 d
4092334 3785.0 e 974.0 d 5913 e 39.29 0.5020 b 1.569 a
4092737 4414.0 d 1107.0 ¢ 689.7 d 37.70 0.4418 ¢ 1.227 e
409x142-5 4736.0 c 1181.0 ¢ 740.0 ¢ 37.34 0.5857 a 1.299 d
142x23 4186.0 d 11120 ¢ 654.0 d 41.19 0.4511 ¢ 1.289 d
142-5x409 6170.0 a 1390.0 b 964.0 a 30.65 0.5719 a 1.228 e
Variety ' 5
Chang 04 '1486.0'a 707.3 d 52.40 0.5269 a 1.404 b
Bomb 159 3625.0 ¢ 1473.0 a . 566.3 e 6155 0.3931 d 1.427 b
Tapa23 3917.0 ¢ 1152.0 ¢ 612.0 e 46.88 0.39§7 d 1.343 ¢
Average 4581 1267.2 715.8 43.18 0.4755 1.356
CV.(%) 7.65 6.38 7.65 - 6.58 335
LSD (0.05) 588.33 135.78 91.926 - 0.053 0.076

1. Solidity ( A MMUYDT )

MHW

MHW / ( 0.524 dlzdz)

mean head weight ( Wimindamae)

head width (AN Amay)
head length ( A7WETIUAMEY )

2. Head shape index ; HSI (A35913U5191/a) =

head width / head length

(A1e1veld/ anuninesyd)
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Figure4 Head of F hybrid Chinese cabbage 27-3-7x23-3-4 and control varieties.
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Table 6 Horticultural characteristics of F hybrid Chinese cabbage.

Cross Cross - Solidity of Thickness of Head shape Color of Color of
section of petiole head petiole outer leaves inner leaves
23x27 flat firm thick Obovate pale green yellow
23x142 flat firm semi Obovate light green yellow
27x23 flat firm semi » Obovate pale green yellow
TR 2334 flat firm thick Obovate pale green yellow
27-3-7x409  semiround intermediate thick Obovate light green yellow
X425 flat firm thick Obovate pale green yellow
4092334 flat firm thick Ovate light green yellow
2092731 flat firm thick Obovate pale green yellow
409x1425 flat firm thick Obovate pale green yellow
142x23 flat firm thick Obovate pale green yellow
14252737 flat firm thick Obovate light green yellow
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