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Table 1 Effects of genotypes, precuture treatments and growth regulators on embryogenesis in anther culture of Brassica
campestris ssp. pekinensis cv. ‘Hiroshimana’.

Preculture "
treatments® Frequency Expected no. of
Genotypes anthers of anthers’ embryos from

Tem. Duration 2,4-D NAA  cultured producing embryo (%) 1000 anthers
°C) (Days) (mg/2) (mg/2)

Growthregulators  Ngof

‘Ichigou-Hiroshimana’ 33 1 0.1 0.1 70 0 0
1 1.0 1.0 70 0 0

2 0.1 0.1 80 0 0

2 1.0 1.0 80 0 0

35 1 0.1 0.1 80 3.8 75

1 1.0 1.0 80 3.8 75

2 0.1 0.1 80 0 0

2 1.0 “ 1.0 80 0 0

‘Hiroshimana from 33 1 0.1 0.1 80 0 0
Kawauchi’ 1 1.0 1.0 110 0 0
' 2 0.1 0.1 110 0 0

2 1.0 1.0 100 0 0

35 1 0.1 0.1 80 1.3 13

1 1.0 1.0 80 2.5 25

2 0.1 0.1 80 0 0

2 1.0 1.0 80 0 0

Kihara 35 1 0.1 0.1 80 0 0
1 1.0 1.0 80 0 0

2 0.1 0.1 80 0 0

2 1.0 1.0 80 0 0

Kuramoto 35 1 0.1 0.1 80 0 0
1 1.0 1.0 80 0 0

2 0.1 0.1 80 0 0

2 1.0 1.0 80 0 0

Denbira 33 1 0.1 0.1 70 0 0
1 1.0 1.0 70 0 0

2 0.1 0.1 70 0 0

2 1.0 1.0 70 0 0

35 1 0.1 0.1 80 1.3 13

1 1.0 1.0 80 0 0

2 0.1 0.1 80 0 0

2 1.0 1.0 80 0 0

Neishi 35 1 0.1 0.1 60 0 0
1 1.0 1.0 40 5.0 75

2 0.1 0.1 80 0 0

2 1.0 1.0 50 0 0

a: Anthers were cultured at 33 or 35°C for one or two days prior to maintenance at 25°C.
b : Preculture temperature
Anthers were harvested from late February to early March.
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Fig.1 Emergence of embryos from cultured anthers after
one month of culture in Brassica campesiris ssp.
pekinensis cv. ‘Hiroshimana’'.

A, B : ‘Ichigou-Hiroshimana’. C, D ; ‘Nigou-Hiros-
himana’. Bars indicate 5mm (A, C), Imm (B, D),
respectively.
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Table 2 Embryogenesis in anther culture of two genotypes.

No. of Frequency No. of embroys produced No. of embryos Expected
) o- of anthers per anther no. of
Genotypes anthers . .
cultured® producing Globular- Torpedo- Total producing embryos from
embryo (%) Heart Cotyledonary embryo 1000 anthers
‘Ichigou-Hiroshimana’
Experiment 1 199 19.1 36(41.4)b 51(58.6) 87(100) 2.3 437
Experiment 2 571 21.4 176(46.7) 201(58.3) 377(100) 3.1 660
‘Nigou-Hiroshimana’ 574 18.3 116(45.3) 140(54.7) 256(100) 2.4 . 446

a : Anthers were cultured at 35°C for one day prior to maintenance at 25°C.
b : Values in parentheses are the percentage of embryos in each types.
Anthers were harvested from late November to late December.
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Fig.2 A range of embryo developmental stages after one
month culture in anther culture of ‘Ichigou-Hi-
roshimana’.

A, B : Globular embryo. C: Heart embryo.
D, E: Torpedo embryo. F, G : Stick shaped embryo.
H, 1 : Cotyledonary embryo. Bar indicates Imm.
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Table 3 Effect of the time of anther harvest on embryogenesis in anther culture of ‘Ichigou-Hiroshimana’.

No. of Frequency of No. of embryos Expected no. of
Anther harvest anthers anthers per anther embryos from
cultured producing embryo (%) producing embryo 1000 anthers
29 Nov.- 2 Dec. 421 12.5 2.8 356
14 Dec. -21 Dev. 150 46.0 3.3 1513
24 Jan. -25 Jan. 255 5.5 1.9 ’ 102
22 Mar.-25 Mar. 607 4.3 1.4 61
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Table 4 Effect of the bud developmental stage on embryogenesis in anther culture of ‘Nigou-Hiroshimana’.

A No. of Frequency of No. of embryos Expected no. of
nther
harvest Bud stage anthers anthers . per anther embryos from
cultured producing embryo (%) producing embryo 1000 anthers
31 Jan. 1/3 175 27. 2.8 777
1/2 199 0 0 0
2/3 186 0 0 0
4/5 98 0 0 0
3 Feb. 1/3 133 32. 4.0 1293
1/2 117 2. 1.0 26
2/3 100 0 0
4/5 103 0 0 0
22 Feb. 1/4 210 0 0
1/3 240 ) 1.9 ' 79
1/2 210 25.2 1.7 424
2/3 150 1.3 1.5 20
4 Mar. 1/4 135 0 0
1/3 135 0. 3.0 22
1/2 120 15.0 1.4 208
2/3 120 0 0 0

a : Petal length/anther length ratio
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Table 5 The relation between bud developmental stage
and microspore developmental stage in ‘Nigou-
Hiroshimana’.

Anther Anther
harvest Bud stage length Microspore stage
(mm)

2 Feb. 1/42 1.0 Tetrad
1/3 1.3 Early uninucleate
1/2 1.7 Late uninucleate .
2/3 2.0 Late uninucleate

4 Mar. 1/4 1.0 Prophase
1/3 1.2 Tetrad
1/2 1.7 Early uninucleate
2/3 2.2 Late uninucleate

a : Petal length/anther length ratio
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Table 6 Effects of ascorbic acid, silver nitrate and AVG on embryogenesis in anther culture of two genotypes.

No. of Frequency of No. of embryos Expected no. of
Treatments anthers anthers : per anther embryos from
cultured . aroducing embryo (%) producing embryo 1000 anthers

‘Ichigou— Hiroshimana’

Control 199 19.1 2.3 437

0.2mg/ £ Ascorbic acid 187 11.2 1.3 150

1.0mg/ € Silver nitrate 161 24.2 3.2 764

1.0mg/ & AVG 174 31.6 2.8 891
‘Nigou— Hiroshimana’

Control ) 260 10.8 1.4 146

0.2mg/ 2 Ascorbic acid 260 18.1 1.8 323

1.0mg/ £ Silver nitrate 260 14.2 2.1 296

1.0mg/ £ AVG , 244 17.6 1.7 295

AVG : aminoethoxyvinylglycine

Table 7 Effect of embryo developmental stage on plantlet regeneration.

Embryo stage No. of No. of. embryos Freque.ncy of embryos
embryos cultured?® developing plantlet developing plantlets (%)
Torpedo (0.5—1.0mm) 28 23 82.1
Stick 105 95 90.5
Cotyledonary (normal) 99 91 91.9
Cotyledonary (abnormal) 23 18 78.3

a : Anther-derived embryo were transferred into B5 agar medium without growth regulators.

Brolc, —EHOAEREL S ZEHMOESRE b DEDE
DBHFEL, ¥z, BREMOLESBELL Tv 2 TER
i, EoEEHICBEL CLREENEH ST, EYE
WHEELboTz, BELHEYEORERSIZIEE,
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Fig. 3 Plantlet development from anther-derived embryos 1) FEREFRKRE
i;l ‘Négou-Hiroshimana’. toyv<T @ﬁ?ﬁi—é‘ﬁOD;ﬁﬁﬂfﬁﬁﬁ‘z iz Bg L, %E@%
: Germimination of embryos on B5 agar medium s (1 = , N . o
without growth regulator after 7 days of subculture. frizseT, "1 SRR THE, TERERHHKS.0%,
B : Plantlet developement after 25 days of subculture. 1000855 U O EMFEELEIS13ME, 2 FILE% ‘.'("bi,
Bars indicate lcm. TERERKHEI2.3%, 100085Y D O EETZEER1293(E
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Fig.4 Regenerated plants with flowering in anther culture
of 'Ichigou-Hiroshimana’.
A : Haploid . B : Diploid. C : Flowers showing sterile
haploid (left) and fertile diploid (right). Bars indi-
cate 5cm (B), 5mm (C), respectively.
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Fig.5 Chromosomes of haploid and diploid derived from
anther culture of ‘Nigou-Hiroshimana’.
A : chorosomes of root tip cell in haploid (2n=10).
B : chorosomes of pollen mother cell at metaphase [
in haploid (2n=10 I=10).
C : chorosomes of root tip cell in diploid (2n=20).
D : chorosomes of pollen mother cell at metaphase I
in diploid (2n=10 II=20).
Bar indicates 5um.
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Embryogenesis and Plant Regeneration in Anther Culture of
Brassica campestris ssp. pekinensis cv. ‘Hiroshimana’

Suguru CHOKYU, Akira Hira0 and Masashi IMoTO
Summary

Embryogenesis and plant regeneration in anther culture of Brassica campestris ssp. pekinensis cv. ‘Hiroshimana’

' were investigated. Anther-derived embryos were obtained, when anthers were cultured on modified B5 medium

(Keller and Armstrong 1979) with 0.1mg/2 2, 4-D and 0.1mg/2 NAA at 35°C for one day and then maintained at 25°C
in the dark. _

The efficiency of embryo formation was affected by the bud developmental stage and the time of anther
harvest. The optimal bud stage expressed as the peta]/anther length ratio, was between 1/3 and 1/2, which
corresponded to the early uninucleate stage of microspore.

Embryogenic ability from anther was different among 3 cultivars and 4 lines. The frequency of anthers
producing embryo was 20% and the expected yield of embryos from 1000 anthers was over 500 in ‘Ichigou-Hi-
roshimana’.

Addition of the ethylene inhivitors of 1.0mg/#£ silver nitrate and 1.0mg/2 AVG to the culture medium improved
embryogenesis from anthers.

More than 80% of embryos with torpedo-cotyledonary stage developed directly into plantlets, when they were
transferred into B5 agar medium without growth regulators. Cytological analysis of root tip cells and pollen

mother cells in regenerated plants showed haploid (2n=10) and diploid (2n=20). Some of diploids set seed after
selfing. .

Key words : Brassica campestris, anther culture, embryo, haploid, plant regeneration, Hiroshimana




