J Plant Biotechnol (2023) 50:176-182
DOLI:https://doi.org/10.5010/JPB.2023.50.022.176

ISSN 1229-2818 (Print)
ISSN 2384-1397 (Online)

Research Article

At <2X]°9 J|HSSS

=3
S

ot 4

012y - HYF -

02

M

AEH S0l 28X WSS

Optimal culture methods for plant regeneration via shoot organogenesis

in the ‘Fuji’ apple

Yoon Kyung Lee * Youngju Kwon * Yong Joon Yang

Received: 14 September 2023 / Revised: 18 September 2023 / Accepted: 18 September 2023 / Published: 13 October 2023

(©) Korean Society for Plant Biotechnology

Abstract Plant regeneration protocols for adventitious
shoot organogenesis from apple (Malus domestica ‘Fuji’)
leaf explants were developed in the present study. The
effects of dark incubation periods in the early stages of
culture, pre-treatment methods, the number of explants per
culture container, the type of culture containers, and the
orientation of the explants on culture media were evaluated
to determine the optimal shoot regeneration conditions for
‘Fuji’ apple leaf explants. Light incubation of explants
produced minimal response. However, dark incubation of
explants for 4 weeks during the initial culture period
enhanced shoot regeneration frequency. Comparing the
number of explants per container, a higher percentage of
shoot regeneration was obtained with nine explants per
container compared with four explants per container.
Pre-treatment, before culture, by dipping explants in a liquid
regeneration medium containing 40 g/L. of sorbitol for 2
hours produced the highest shoot formation rate, and the
time of shoot formation was accelerated. The percentage of
shoot regeneration and number of shoots per regenerating
explant reached a maximum of 87.5% and 4.7, respectively.
The regenerated shoots were elongated and rooted on a
rooting medium of 1/4 MS with 0.2 mg/L IBA. The plantlets
were successfully acclimatized, and the regenerated plants
produced normal phenotypes.
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Fig 1 Plant regeneration via adventitious shoot formation in ‘Fuji’ apple leaf explants. (A-C) Single or multiple shoot primordia
formation from leaf explants under dark conditions after 3 weeks in Chu (N6) medium supplemented with 5.0 mg/L. BA and 0.1
mg/L NAA. (D) Shoot formation under light conditions after 4 weeks. (E, F) Shoot multiplication and elongation after 8 weeks of
culture. (G, H) Rooting of regenerated shoots in 1/4 MS medium with 0.2 mg/L. (I) A regenerated plant transferred to a pot after
3 months. (J) Acclimated plant in greenhouse. Horizontal bar indicates scale as follows: 1 mm (A, B), 1 cm (C-I), and 5 cm (J)
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Fig 2 Effects of the duration of dark incubation on shoot
regeneration from leaf explants of ‘Fuji’ apple. Data are presented
as mean + SE. Different letters denote significant differences
according to Duncan’s multiple range tests at p < 0.05
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Fig 3 Effects of different pre-treatments on shoot regeneration
from leaf explants of ‘Fuji’ apple. Data are presented as mean
+ SE. Different letters denote significant differences according
to Duncan’s multiple range tests at p < 0.05
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Fig 4 Effects of number of explants per flask on shoot
regeneration from leaf explants of ‘Fuji’ apple. Data are presented
as mean + SE. Different letters denote significant differences
according to independent sample #-tests at p < 0.05
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Table 1 Effects of the culture vessel and explant orientation on shoot regeneration from leaf explants of ‘Fuji’ apple”

Surface contact with

Shoot regeneration

Number of shoots/Regenerated

Vessel medium %) explans
Erlenmeyer flask Abaxial 77.8 + 7.8 44 £ 0.6°
(100 mL) Adaxial 61.1 = 16.7° 33 + 0.4%
Petri dish Abaxial 259 + 13.7° 3.1 £ 03°
(100 x 15 mm) Adaxial 259 + 7.4° 20+ 03°

“Data were collected after 8 weeks of culture, including 4 weeks of dark incubation. Data are presented as mean + SE from five
replicates. Different superscript letters within the same column indicate significant differences according to Duncan’s multiple range

tests (p < 0.05).
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