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Hibiscus syriacus L., the national flower of Korea, is a commonly grown
ornamental species found in parks, gardens and along roadsides in Korea. This
study sought to establish a plant regeneration system of /. syriacus ‘Nanpa’
using mature leaves as an explant. Sterilized mature leaf explants were
cultured on modified MS medium with combinations of NAA and BAP at various
concentrations for 6 weeks. Among the various media evaluated, modified MS
media containing 0.46 mg/L NAA and 0.5 mg/L BAP (CI-1) or 0.92 mg/L. NAA
and 1 mg/L BAP (CI-4) were the most effective for callus formation. Whitish—
vellow calluses were observed on CI-1 medium, while green calluses formed
on CI-4 medium. The whitish-yellow callus derived from CI-1 medium showed
a higher frequency of shoot induction than the green callus derived from CI-4
on modified MS medium containing 0.5 mg/LL BAP. Among the various media
evaluated in this study, modified MS medium containing 0.46 mg/L. NAA and
0.5 mg/L BAP was the most optimal for shoot-forming callus production. Our
findings show that mature leaves of /. syriacus ‘Nanpa’ can be used for in
vitro plant regeneration, and the regeneration system described here may be

a powerful tool for molecular breeding of /. syriacus ‘Nanpa' in the future.
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Table 1. Difference between MS medium and modified MS medium used in this

study

Table 2. Composition of the medium used for callus induction (CI), adventitious

shoot regeneration (RE) for tissue culture of /. syriacus ‘Nanpa’

Table 3. Effects of different concentrations of NAA and BAP on callus

induction frequency.

Table 4. Effect of callus induction medium supplemented with different

concentrations of growth regulators on shoot regeneration efficiencies.

Table 5. Relationship between split of callus derived from CI-2 and Shoot

regeneration.
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Fig. 1 Plant tissue culture process

Fig. 2 Hibiscus syriacus ‘Nanpa grown in Subtropical Horticulture Research

Institute in Jeju National University

Fig. 3 Effects of different concentrations of growth regulators on callus

induction

Fig. 4 Morphology of callus induced from on different callus induction medium

Fig. 5 Effect of callus induction medium supplemented with different

concentrations of growth regulators on shoot regeneration

Fig. 6 Morphology of callus induced from same callus induction medium (CI-4)

Fig. 7 Shoot regeneration of callus derived from Hibiscus syriacus ‘Nanpa’

leaf explants

Fig. 8 Morphological variation in shoots regeneration from mature leaves of

Hibiscus syriacus ‘Nanpa’
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Fig. 2 Hibiscus syriacus ‘Nanpa’ grown in Subtropical Horticulture Research

Institute in Jeju National University
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Table 1 Difference between MS medium and modified MS medium used in this

study
Ingredients MS basal medium Modified MS medium
CaCl, 332.2 mg/L 1161.38 mg/1
Fe FeSO, 27.8 mg/L Fe-EDTA 17.53 mg/L
Na,EDTA 37.3 mg/L

Nicotinic acid 0.5 mg/L 1 mg/L

Vitamins Thiamine-HCl 0.1 mg/L 10 mg/L

Pyridoxine- 0.5 mg/L 1 mg/L

HCI

-17 -



Table 2 Composition of the medium used for callus induction(CI), adventitious

shoot regeneration (RE) for tissue culture of H. syriacus ‘Nanpa’

Medium Composition
CI
1 Modified MS, 0.46 mg/L NAA, 0.5 mg/L BAP
2 Modified MS, 0.92 mg/L NAA, 0.5 mg/L BAP
3 Modified MS, 0.46 mg/L NAA, 1 mg/L BAP
4 Modified MS, 0.92 mg/L NAA, 1 mg/L BAP
RE Modified MS, 0.5 mg/L BAP

-18 -
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Table 3 Effects of different concentrations of NAA and BAP on callus induction
frequency (%). Callus induction frequency was estimated after 6 weeks of
culture in the dark. Mature leaf explants of Hibiscus syriacus ‘Nanpa’ were

used for the experiment.

callus Growth regulator (mg/L)  Callus induction  Callus growth®  Callus color

induction Frequency (%)

(CI) medium

NAA BAP

1 0.46 0.5 100+0.00 e Yellow +
White

2 0.92 0.5 98+3.4 e Yellow +
White

3 0.46 1 84.1+5.45 ++ Yellow +
White

4 0.92 1 100£0.00 -+ Green

a -:none, +:low, ++:medium,+++ :high, ++++ : very high

24 -



Fig. 3 Effects of different concentrations of growth regulators on callus

induction. Callus was observed after 6 weeks. The callus cultured on CI-

1(A), CI-2(B), CI-3(C), CI-4(D)
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Fig. 4 Morphology of callus induced from on different callus induction
medium. Adventitious shoots were observed on 6 weeks old callus. A
and B, callus induced from CI-1 medium; C and D, callus induced from

CI-4 medium.
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Table 4 Effect of callus induction medium supplemented with different
concentrations of growth regulators on shoot regeneration efficiencies. The
callus induced from different callus induction medium was transferred to the
adventitious shoot regeneration (RE) medium and the regeneration efficiency

was calculated after 3 weeks of culture.

Medium used for callus induction Shoot regeneration efficiency (%)
CI-1 100 £ 0.00

CI-2 40 £ 5.77

Cl-4 83.7 £ 9.86
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Table 5 Relationship between split of callus derived from CI-2 and shoot
regeneration. The callus derived from CI-2 were split and transferred to the
shoot regeneration medium, and the regeneration efficiency was calculated

after 10 days culture. The transferred callus has no shoot.

Medium used for callus induction Shoot regeneration efficiency (%)

CI-2 67.3 + 831

- 28 -



3 weeks culture 8 weeks culture

Fig. 5 Effect of callus induction medium supplemented with different
concentrations of growth regulators on shoot regeneration. A, shoot
regeneration derived from CI-1 callus; B, shoot regeneration derived from CI-

2 callus; C, shoot regeneration derived from CI-4 callus.
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Fig. 6 Morphology of callus induced from same callus induction medium (CI-
4). (A) and (C), predicted heart shaped stage embryo from embryogenic like
callus via indirect somatic embryogenesis; (B) and (D), adventitious bud (B) to

develop the shoot(D) from organogenic like callus via organogenesis.
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Fig. 7 Shoot regeneration of callus derived from Hibiscus syriacus ‘Nanpa’

leaf explants. A and B, green callus derived from CI-2 medium on shoot
regeneration medium;, C and D, green callus derived from CI-4 medium on

shoot regeneration medium.
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Fig. 8 Morphological variation in shoots regeneration from mature leaves of

Hibiscus syriacus ‘Nanpa’. (A), (B) leaf of normal shape; (C) Modified shape

of leaf.
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Fashe EvetE AAseE detEeR Fd, Ad, =2 ol
PAgoR gy olg¥Hm g B A3 FEE 5 G s dS
Ag g2 o]&ste] Aist AMAE &9ty Aste] FAEATE 2H g A
o HEES 7] g wEE 23 AgE NAA 9F BAP & X&3ste ¥dE MS
Hj =] A wjeksldtt. o]E wiA T 0.46 mg/L NAA ¢ 0.5 mg/L BAP =

xoete WEg® MS wWACI-D9F 0.92 mg/L NAA ¢+ 1 mg/L 9] BAP &
EZobets WgE MS HiX(Cl-4)7F A g4 7 axseisiy. Cl-1

Aol M= Ade | e A7 ARE AL, Cl-4 wix|ol M= 5249
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