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ABSTRACT An efficient method of plant regeneration from Acanthopanax chiisanensis somatic embryos was
developed. Cotyledonary somatic embryos were obtained in liquid Murashige and Skoog (MS) medium from
embryogenic cell suspension cultures. They were desiccated for O to 72 hr and then cultured on MS medium
containing NAA, BA, GA; (0-0.5 mg/L). The highest multiple shoots formation (100%) was obtained from 72 hr
desiccated somatic embryos on MS medium with 0.5 mg/L NAA + 0.5 mg/L BA or 0.5 mg/L NAA+0.5 mg/L BA
+0.5 mg/L QA; after 6 weeks culture. Plant conversion from multiple shoots was not high. The highest plant
conversion from multiple shoots was obtained on 1/3MS medium with 1.0 mg/L. GA;. Converted plantlets were
transferred to ex vitro condition and the highest survival rate (70%) of the plantlets was obtained on plastic pots
containing vermiculite and sand. These resuits indicate that micropropagation procedure can be applied for an
efficient mass propagation of Acanthopanax chiisanensis.
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Figure l. Frequency of embryogenic callus formation from various
explants of plantlets on MS or SH medium containing 2,4-D after 11
weeks of culture. Vertical bars represent the mean+S.E. of tripli-
cates.
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Figure 2, Fresh weight (mg) and proliferation rate (%) of embryo-
genic callus on MS medium containing 2,4-D after 4 weeks of
culture. Vertical bars represent the mean= S.E. of triplicates.
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Figure 3. Plant regeneration from somatic embryos of Acanthopanax
chiisanensis. A, Direct somatic embryogenesis from zygotic embryo
of A. chiisanensis on MS medium supplemented with 1.0 mg/L 2,4-
D after 8 weeks of culture; B, Somatic embryos of cotyledonary
stage formed from embryogenic cell clumps in liquid MS medium
lacking plant growth regulators; C-D, Multiple shoots formation
from somatic embryo on MS medium supplemented with 0.1 mg/L
NAA, 0.1 mg/L BA and 0.1 mg/L GA; after 6 weeks of culture; E,
Plants acclimatized in pots containing vermiculite and sand after 8
weeks of transfer.



384 - Korean J. Plant Biotechnol

Table 1. Frequency of multiple shoot formation from cotyledonary
somatic embryos of A. chiisanensis on MS medium supplemented
with NAA and BA or GA; after 6 weeks of culture.

Growth regulators ~ Frequency (%) of multiple shoot formation

(mg/L) after dehydration pretreatment

NAA BA GA;  control 24 48 72 (hr)
01 - - - - - -
0.1 01 - 895+72% 87.6+62 43.7+62 45.8+72
01 01 01 979+36 100£0 91.6+9.5 583%3.6
05 - - - - 125+6.2 -
05 05 - 520x72 500+62 833x72 1000
05 05 05 5004108 854+95 979436 1000

*Data represent the mean=+ S.E. of triplicates.

Table 2. Frequency of plant regeneration from multiple shoots on
1/3MS medium supplemented with 1.0 mg/L. GA; after 6 weeks of
culture.

Growth regulators ~ Frequency (%) of multiple shoot formation

(mg/L) after dehydration pretreatment
NAA BA GA; control 24 48 72 (hr)
01 - - - - -
01 01 - 145495 145+36 188162 16.6+9.5
01 01 0@ 229436 25062 250+00 29.1+72
05 - - - - -
05 05 - 166+95 63+00 63+62 83+36
05 05 05 125+108 63+62 188+00 145472

*Data represent the mean+ S.E of triplicates.
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Table 3. Survival rate (%) of plantlets derived from multiple shoots
in pots containing vermiculite and sand after 8 weeks of culture.

Growth regulators ~ Frequency (%) of multiple shoot formation
(mg/L) after dehydration pretreatment

NAA BA GA; control 24 48 72 (hr)
01 - - - - - -
01 01 - 0 10x+13 0 10+1.2
01 01 01 30+4.1 40+38 2011 70x6
05 - - - - - -
05 05 - 0 0 0 0
05 05 05 0 20£13 20%35 1028

*Data represent the mean+ S.E of triplicates.

:L

A% AHzA) 7Hel Yol AxANY xHE A
Zol4 27 @7slolel & Ao Algdnh

H Q2

N
Ak
lo

Fl9s) AN EHEEE AZAYYS A TLH

vl w kg Alol Al AZAE (0~72h)8 ¥, NAA, BA, GA, (0
~0.5 mg/L)7} H7HE MSuA|el wvieksiith 11 A AlAE
Wl 72A7F S MEREAIAM Az Ae] Foll 0.5 mg/L
NAA, 0.5 mg/L BA =+ 0.5 mg/L. NAA, 0.5 mg/L BA 0.5 mg/L
GA;7F A7+8 MSHR)ol] 657F w8112 o], multiple shoot
7H100%2A 78 A fEES 3 & S0 =
& AEAY AL (29.1%) AAZHE 12N AZXE
24], 0.1 mg/L NAA, 0.1 mg/L BA 17 0.1 mg/L GA,7} 3
7HE MSufjRJol] 65-7F o]4]gt &, o]F THA] 1.0 mg/L GA;7}t
A7V 173 MsulAlo) 657 WaRe H olRolzich 4
EAE vermiculite$} sand7} 1 : 182 F7}E plastic pote]] ©]2)
SH9e W YELE oF 0%ZA tehth o4 AFe A
2] 27199 gLt &89 4 A ZLE Ech

AAE- B Q7 200045 A0S 49714
ICEER LRl

A72 A4

AZEH

Choi YE, Kim JW, Soh WY (1997) Somatic embryogenesis and plant
regeneration from suspension cultures of Acanthopanax kore-
anum Nakai. Plant Cell Rep 17: 84-88

Choi YE, Yang DC, Park JC, Soh WY, Choi KT (1998) Regenerative



ability of somatic single and multiple embryos arising directly
from cotyledons of Panax ginseng. Plant Cell Rep 17: 544-551

Choi YE, Jeong JH (2002) Dommancy induction of somatic embryos
of Siberian ginseng by high sucrose concentrations enhances the
conservation of hydrated artificial seeds and dehydration resis-
tance. Plant Cell Rep 20: 1112-1116

Choi YE, Ko SK, Lee KS, Yoon ES (2002a) Production of plantlets of
Eleutherococcus sessiliflorus via somatic embryogenesis and
successful transfer to soil. Plant Cell Tiss Org Cult 69: 201-204

Choi YE, Lee KS, Kim SY, Han JY, Kim HS, Jung JH, Ko SK
(2002b) Mass production of Siberian ginseng plantlets through
large-scale tank culture of somatic embryos. Plant Cell Rep 21:
24-28

Gui Y, Guo Z, Ke S, Skirvin RH (1991) Somatic embryogenesis and
plant regeneration in Acanthopanax senticosus. Plant Cell Rep 9:
514-516

Isoda S, Shoji T (1994) Studies on the cultivation of Eleutherococcus
senticosus Maxim. [I. On the germination and raising of seedling.
Nat Med 48: 75-81

Lee EK, Cho DY, Soh WY (1997) Effect of humidity on somatic
embryogenesis in cotyledon explant culture of carrot. J Plant Biol
40: 89-94

Lee EK, Cho DY, Soh WY (2001) Enhanced production and
germination of somatic embryos by temporary starvation in tissue
cultures of Dacucs carota. Plant Cell Rep 20: 408-415

Lee KS, Choi YE, Sim OK, Joo SA, Shin JS, Jeong JH, Kim YS, Kim
EY (2002a) Effects of GA; and charcoal on plant pregeneration

X|2|27}1| (Acanthopanax chiisanensis) MM ZHI2EE| ASH ZA! - 385

from somatic embryos of Acanthopanax sessiliflrorus. Kor J Plant
Biothechnology 29: 253-257

Lee KS, Lee JC, Soh WY (2002b) High frequency plant regeneration
from Aralia cordata somatic embryos. Plant Cell Tiss Org Cult 68:
241-246

Mathews H, Schopk C, Carcamo R, Chavarriaga P, Fauquet C,
Beachy RN (1993) Improvement of somatic embryogenesis and
plant recovery in cassava. Plant Cell Rep 20: 328-333

Murashige T, Skoog F (1962) A revised medium for rapid growth
and bioassays with tobacco tissue culture. Physiol Plant 15: 473-
497

Rajasekaran K, Mullins MG (1979) Embryos and platnlets from
cuttured anthers of hybrid grapevines. J Exp Bot 30: 399-407

Schenk R, Hildebrandt AC (1972) Medium and techniques for
induction and growth of monocotyledonous and dicotyledonous
plant cell cultures. Can J Bot 50: 199-204

Soh WY (1993) Developmental and structural diversity of regene-
rated plants in cell and tissue cultures. In: Kim SG (ed), Molecular
Approach to Plant Cell Differentiation. Proc 7th Symp Plant
Biotechnol. Botanjcal Society of Korea, Seoul, pp 1-35

Yehoshua S, Rhodes D, Janick J (1992) Changes in amino acid
composition associated with tolerance to partial desiccation of
celery somatic embryos. J Am Soc Hort Sci 117: 337-341

Zimmerman JL, Apuya N, Darwish KO, Carroll C (1989) Novel
regulation of heat shock genes during carrot somatic embryo
development. Plant Cell 12: 1137-1146

(F4dA 20033 12€ 2¢, aldA 20039 124 10Y)



