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Chromosome Doubling of Allium wakegi Araki by In Vitro Cultures
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ABSTRACT Induction of embryogenic callus from Allium wakegi Araki explants was promoted on medium
containing 2,4-D, and production of abnormal embryos from the embryogenic callus increased as 2,4-D
concentration was raised. Shoot tip was found to be the best explant source for embryogenic callus formation
followed in the order by bulb scale and leaf section. Medium containing 0.09 M sucrose was effective for
embryogenic callus production. The regenerants from embryogenic callus on medium containing 2,4-D and BA at
different concentrations was consisted of diploids, tetraploids and a few mixaploids of 2n+4n, and their
chromosomal aberration rate ranged from 8.0 to 33.3%. Frequency of chromosomal aberrants was the highest
(18.7%) in the regenerants obtained from bulb scale-derived embryogenic callus among others. Plant regeneration
rate was high (33.5%) from the shoot tip-derived embryogenic callus and the frequency of chromosomal aberrants
was very low (7.0%). The plantlets regenerated on medium containing 0.26 M sucrose resulted in high
chromosomal aberrants. The regenerants on medium containing sucrose at 0.09~0.20 M produced chromosomal
aberrants at around 15.2~16.6%.
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Figure 1. Plant regeneration through somatic embryogenesis from in vitro cultures of A. wakegi Araki shoot tips. A, compact callus from
shoot tips cultured on medium containing 2,4-D and BA; B-C, normal (B) and abnormal (C) embryos formed from 2 month-old callus cultured
on hormone-free media; D, abnormal embryos having malformed leaves only; E, abnormal embryos having roots only; F, plantlets with
slender roots and leaves; G, a normal embryo with shoot and root; H, regenrated plantlets.
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Table 1. Effects of 2,4-D and BA on somatic embryogenesis from the callus induced from A. wakegi Araki shoot tips. The pre-induced
embryogenic callus was subcultured on hormone-free MS medium to induce somatic embryos.

Growth regulator (M) No. of shoot Morphology of callus induced No. of embryos developed
24-D BA tips cultured Diameter (mm)* Colour* Friability” Normal Abnormal
0.45 0.00 10 7.32+0.21 LY F 5 2
226 0.00 10 11.7740.36 Y F 13 7
4.52 0.00 10 12.49+0.33 Y F 16 19
9.04 0.00 10 8.97+0.12 Y F 14 5
18.09 0.00 10 6.51£0.23 LY~Y F 4 7
36.19 0.00 10 2.18+0.16 LY F 2 7
2.26 0.44 10 10.01 £0.38 Y F 0 7
2.26 4.43 10 9.5240.21 LY F 0 5
452 0.44 10 8.62+0.14 LY F,C 1 8
4.52 443 10 9.74+0.05 WY c 0 1

* Data shown with mean+SE
“LY: light yellow, WY: whitish yellow and Y: yellow
¥ F: friable, C: compact
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(Karp 1991), 944 o] (Fish and Karp 1986), wj43}

Table 2. Ploidy levels of regenerants through somatic embryogenesis from A. wakegi Araki shoot tip-derived callus induced on 2,4-D and BA
containing MS mediaum. The pre-induced embryogenic callus was subcultured on hormone-free MS medium to induce somatic embryos and

plant conversion.

Growth regulator (M) % regeneration No. of plantlets by ploidy level % chromosomal
2.4-D BA (regenerants/embryos) 2X 44X 4x ¢ 2X +4X aberrants
0.45 0.00 22.0(13/59) 12 0 0 1 76
2.26 0.00 21.9 (25/114) 23 1 0 2 12.0
4.52 0.00 33.5 (57/170) 55 1 0 2 5.2
9.04 0.00 45.2 (94/208) 92 2 0 0 2.1
18.09 0.00 1.1 (1/90) 1 0 0 0 0.0
36.19 0.00 3.9(4/102) 2 1 1 0 60.7
2.26 0.44 20.8 (15/72) 14 0 0 1 9.1
2.26 443 13.0 (22/169) 20 1 0 1 20.0
452 0.44 21.2 (10/47) 8 1 0 1 333
4.52 4.43 20.5 (8/39) 6 2 0 1 8.0
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Table 3. Effect of explant source on callus morphology of A. wakegi Araki and embryo development from the embryogenic callus subcultured

on phytohormone-free MS medium.

No. of explants

Callus morphology

No. of embryos developed

Explant source

cultured Diameter (mm)* Colour* Normal Abnormal
Shoot tip 10 12.49+0.58 Y 16 19
Bulb scale 10 0.64+0.23 Y 2
Leaf section 10 0.214+0.82 G

*Y: yellow, G: green
Preculture medium: MS +2,4-D 1.0 mg/L

Table 4. Ploidy level of regenerants through somatic embryogenesis in A. wakegi Araki by explant sources.

% regenerantion

No. of plantlets by ploidy level

% chromosomal aberrants

Explant source

(regenrants/embryos) 27X 4X 4x ¢ X 44X
Shoot tip 33.5(57/170) 53 2 1 1 7.0
Bulb scale 32.8 (19/58) 16 1 1 1 18.7
Leaf section 4.8 (1/21) 1 0 0 0 0.0
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Table 5. Effect of sucrose concentration in preculture medium on callus morphology of A. wakegi Araki and embryo development from the

shoot tip-derived embryogenic callus subcultured on hormone-free MS medium.

Sucrose No. of shoot tips Callus morphology No. of embryos developed
concentration (M) cultured Diameter Colour Normal Abnormal
0.03 10 6.87+0.72 LY 13 11
0.09 10 7.57+0.05 Y 21 15
0.15 10 7.32+£0.09 LY 8 12
0.20 10 10.65+0.28 LY 4 9
0.26 10 9.83+£0.34 LY 35 7

*LY: light yellow, Y: yellow

Table 6. Ploidy level of regenerants through somatic embryogenesis in Allium wakegi Araki (W1) on medium with different sucrose

concentrations.

Sucrose % regeneration No. of plantlets by ploidy level
. ——— % chromosomal aberrants
concentration (M) (regenerants/ embryos) 2X 4X 4x < 2X +4X
0.03 17.0 (7/41) 7 0 0 0 0.0
0.09 20.6 (13/63) 11 1 0 1 15.2
0.15 19.3 (18/93) 17 1 0 0 16.5
0.20 10.0 (6/60) 4 0 0 0 16.6
0.26 19.0 (8/42) 6 2 0 1 375

Figure 2. Various type of chromosomal aberrants, hypoploids ( { 2n) and hyperploids ( > 2n) observed from A. wakegi regenerated plants.
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