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Effect of Developmental Stage, Temperature, and Medium on Embryogenesis in
Anther Cultures of Chinese Cabbage (Brassica campestris ssp. pekinensis)
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Anthers of hybrids and inbred lines of Chinese cabbage (Brassica campestris ssp. pekinensis) were inoculated on the
modified solid or liquid Bs medium after several pre-treatments. Anthers were then maintained at 25° C after being

subjected to various post-treatments. Somatic embryos began to appear 9 days after inoculation and ended at 13th days.
Low temperature pre-treatment did not increase embryoid production whereas high post-treatment temperature of 40° C or

45°C did enhance the production. There were considerable levels differences in embryogenesis between lines used, but
not between the culture methods. Somatic embryo yield was also increased by subjecting anthers to one day at 35’ C and
then another one day at 30° C after plating. Histological observations showed several stages in haploid development
ranging from a few-celled to large multiple-celled embryoids.
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Table 1. Effect of developmental stage on embryogenesis in anther
cultures of Brassica campestris ssp. pekinensis after 4 weeks in
culture.

Breeding No. anthers Ratio of No. anthers % anther
line inoculated petal/anther responded responded
Inbred 1 420 174 12 29
510 172 20 39
548 2/3 x 50
Inbred 3 240 174 1 04
240 172 1 04
240 2/3 0 00

Table 2. Effect of methods of cultures on embryogenesis in anther
cultures of Brassica campestris ssp. pekinensis after 4 weeks in
culture,

Breeding Solid medium Breeding Liquid medium

line lines
No. No. % of No. No. %
anthers anthers anthers anthers  anthers  anthers

inoculated responded  responded inoculated responded  responded

1 180 5 361 1 390 82 21.0
3 138 15 109 2 840 71 84
4 30 0 00
5 390 0 00
6 390 2 56

Table 3. The effect of pretreatment temperatures on embryogenesis
of Brassica campestris ssp. pekinensis anthers cultured on solid
medium after 4 weeks in culture.

Treatments  Breeding No. anther No. embryos % anthers
line inoculated /anthers total responded
Control Inbred 1 630 39 6.2
Hybrid 2 630 6 10
Hybrid 8 0 35 39
Hybrid 9 1,200 0 25
Total 3360 19 33
40°C Inbred 1 150 VA) 167
Hybrid 2 150 1 07
Hybrid 8 210 15 72
Hybrid 9 180 21 117
Total 690 62 90
5°C Inbred 1 1,890 206 109
Hybrid 2 1,140 102 90
Hybrid 8 870 15 L7
Hybrid 9 990 9 09
Total 4890 31 68

aAnthers were exposed to 40°C or 45°C for one h before
inoculation on a solid medium
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Table 4. The effect of pretreatment temperatures on embryogenesis
of Brassica campestris ssp. pekinensis anthers cultured on lquid
medium after 4 weeks in culture.

Control Pretreatment at 45°C

Breeding No. No. % of  Breeding No. No. %
line anthers  embryos  anthers  line anthers embryos  anthers
inoculated responded inoculated responded
1 42 40 95 2 120 14 117
2 120 0 0.0 3 360 33 308
® 420 259 617 9 510 78 153
4 450 112 249

Table 5. Effect of temperatures after anther inoculation on
embryogenesis in Brassica campestris ssp. pekinensis after 4 weeks in
culture.

Breeding  Treatments No. anthers No. anther % anther
lines inoculated responded responded
Inbred 1 A 240 1 04
B 210 15 56
C 240 18 75
D 180 0 0.0
E 180 0 00
[ybrid 2 A 190 0 0.0
B 120 15 125
C 4] 19 211
D 160 0 00
E 180 0 00
Inbred 3 A 180 2 11
B 240 2 0.8
C 240 5 2.1
9] 120 0 00
E 180 0 00

2 A=] day at 30°C: B=2 days at 35°C: C=1 day at 35°C, then
1 day at 3 C: D=1 day at 40°C: E=1 hour at 40°C.
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Figure 1. Development of embryoids from anther culture of Brassica
campestris ssp. pekinensis after 4 weeks in culture.

A= inbred 1 treated 1 day at 30°C

B= inbred 3 treated 2 days at 30°C

C= hybrid 2 treated 1 day at 35°C, then 1 day at 30°C

Figure 2. Structural investigation of cultured anthers of inbred 1 line
as affected by temperature treatment after 5 days in culture.
= 1 day at 35°C, B= 2 days at 35°C
C and D= 1 day at 35°C, then 1 day at 30°C
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Flgure 3. Structural mvestlgatlon of cultured anthers of hybrid 2 line
as affected by temperature treatment after 5 days in culture.

A= 1 day at 35°C, B= 2 days at 35°C

C and D= 1 day at 35°C, then 1 day at 30°C
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