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Micropropagation of Kalopanax pictus(Tuune.) Naka by bud cultrue
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ABSTRACT : BSeveral plant growth regulators were examined for on their effect on the in vitro
propagation of Kalopanax pictus(Tuyxs.) Nagar on WPM medium. Among the cytokinins tested, BA at 13.32
pM appeared to be the most effective for multiple axillary shoot formation. Although the addition of 2.89
BM GA; promoted stem elongation, it produced morphologically abnormal leaves and stems. For rooting of
the shoots, 4.9 uM IBA seemed to be more effective than 2.69 UM NAA. When the regenerated plants were
transferred on artificial mixture containing vermiculite and peat-moss (1 : 1, v/v), 81% of them survived
and grew normally.

Key words ;. Kalopanax pictus, in vitro, micropropagation

Abbreviation ; NAA-1-naphtalene acetic acid; GAs-gibberellic acid;
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INTRODUCTION

Kalopanax pictus, belongs to the family
Araliaceae and is distributed in China, East Siberia,
Korea, and Japan (Gerd Krussmann, 1977). It is a
deciduous tree or shrub reaching up to 30 m in
height in its habitat, and has palmately lobed leaves.
The color of the flowers is white in 20-30 cm long
panicles composed of racemose branchlets. Fruits are
globose and blue-black. Conventional propagation is
by rooted cuttings and seeds. However, rooted
cuttings die from damping-off diseases and seeds have
been difficult to germinate due to dormancy and
immaturity problems (Yeoung et al.,2001).

The trees have been used widely as a traditional
medicine. It was reported that the trees had saponins,
syringin and liriodendrin as lignans, coniferin, alkaloid,
and anti-bacterial compounds (Prakash and Jeffrey,
1997: Park, 2001). Recently, fresh buds and leaves
of the trees in spring have been used as edible
vegetables due to their special flavor and nutrition for

health. Therefore, the continuous collection from wild
trees is becoming one of the reasons that the wild
population is being destroyed and depleted.

The demand for vegetables cause intensive
cultivation. Therefore, it is necessary to supply more
propagules for cultivation. A method for large scale
propagation of Kalopanax pictus through bud culture is
described in this manuscript. Using this method,
hundreds of rooted plants from a few buds were
successfully acclimatized within 6 months.

MATERIALS AND METHODS

Preparation of explants and surface disinfection
Before the collection of explants from 7-10 years
old Kalopanax pictus, it was transplanted to a greenhouse
for 2 months. The explants were taken from the
elongated stems and were first washed using two drops
of tween 20. The buds were then sterilized with 2%
(w/v) sodium hypochlorite for 10 min and then rinsed
three times with sterile distilled water. After cutting into
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1.5 cm pieces, the explants were initiated on Woody
Plant Medium (WPM) basal medium (Lloyd and
McCown, 1981) for a week to screen contamination.
The screened explants were subcultureed on the same
medium for three weeks intervals.

Culture medium and culture condition

The basal medium used for culture was WPM
containing 2% sucrose (Sigma, USA) and 0.25%
phytagel (Sigma P-81) and autoclaved at 120°C for 20
min. All media were adjusted to pH 5.6 with KOH
or HCI prior to autoclaving. The cultures were
incubated at 25£2C under a 16-h photoperiod of 60
PE m? s? photosynthetic photon flux provided by Cool
White fluorescent tubes. The basal medium was
supplemented with various concentration of growth
regulators, 2.22-22.20 M benzyladenine purine(BA),
2.32-23.25 pM kinetin, and 2.28-22.80 pM zeatin
for shoot induction. The developed multiple shoots
were separated and transferred to subculture medium
of the same composition for further multiplication.
The shoots were subcultured at 4 weekly intervals.

Rooting of shoots and transfer of plantlets to
potting mix

The shoots (23 c¢m long) were transferred to a
rooting medium (WPM containing 2% sucrose and 0.7%
phytagel) containing 1.07-16.11 WM naphthalene-acetic-
acid (NAA), and 0.98-14.70 pM indole-3-butyric acid
(IBA) for rooting. Shoots with well developed roots
were transferred to pots after washing in distilled
water to remove the phytagel. The pots contained
v/v). Plantlet
acclimatization was achieved in a chamber with 70~

peat moss and vermiculite (1:1,

80% relative humidity and a temperature of 28+27C.
After twelve weeks, acclimatized plants were
transferred to pots containing garden soil and sand in
equal proportions and kept in the shade for another 45
weeks prior to being planted out in the nursery.

RESULTS AND DISCUSSION

Newly induced shoots appeared after three weeks
of initiation, and multiple shoots were arose from the
base of the initially induced shoots (Figure 1). At the
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Fig. 1. Multiple shoot induction from explants at 4
weeks after culture on WPM basal medium
supplemented with 13.32 uM BA.

Table 1. Effects of growth regulators on induction of
multiple shoots from buds of Kalopanax
plctus.

Growth regulator  Shoot length Mean number of

Concentration{uM) {cm)? shoots induced per shoot

Control 1.46+0.39¢c” 1.6d°

2.22 156+0.39¢c 1.9d
BA 4.44 1.83+0.45bc 2.8bc
13.32 2.32+0.38a 4.2a
22.2 2.01+0.54ab 2.9bc

2.32 1.77+0.53¢c 2.3c

Kineti 465 1.70+0.61bc 2.6bc
MeIN 4395  147+037c 2.0cd
23.25 1.461+0.43¢c 1.9cd

2.28 1.41+0.59¢ 1.4d

et 456 1.93%0.38¢ 1.7bc
G838 228404720 3.7ab
22.80 1.95+0.40¢c 3.0bc

a : Mean =+ standard deviation.

: Means followed by the same letter were not significantly
different as indicated by Duncan’s multiple range test at the
0.05 % or less probability.
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initiation of shoot induction, decontamination step was
important step as most explants, which were
contaminated, browned and finally were dead. The
longest average shoot length and mean number of
shoots per explant was with 13.32 pM BA, although
kinetin and zeatin were found to induce multiple
shoots (Table 1). The treatment of kinetin and zeatin
produced leaves that appeared not fully elongated.
Also, kinetin induced necrosis at the base of the
shoots which then advanced to the top of shoots. The
results indicated that a kind of kinetins was more
important than concentration.

When BA and GA; were used in combination,
the number of induced shoots appeared higher in 1.45
MM GAs, but the shoot length was higher in 2.89 pM
GA; (Table 2). The shoots induced by treatment of
GA: were abnormal elongated (Figure 2). Especially,
after four weeks of inoculation, callus at the base of
the shoots became brown (data not shown). The
results indicated that GAs induced the elongation of
cell and tissue (Daykin et al., 1997).

For rooting of shoots, IBA and NAA were
treated (Table 3). After a small callus was formed at
the base of the shoot, four through two roots of 1 to
2 cm in length grew (Figure 3). Root length was
high at 4.9 pM [BA and the number of roots
induction was high at 0.98 pM IBA. High
concentration of auxins did not lead good results. The
plantlets were transferred to pots containing peat moss

Table 2. Effects of GA; on the shoot elongation of
Kalopanax pictus.

Growth regulators(M)  Shoot length  Mean nunber of shoot

BA GA (cm)? induced per shoot
Control
1.46+0.39¢° 6d°
(PGR’s free) 6+0.3% 16
1.45 1.95+0.82b 1.9a
2.22 2.89 3.68+0.46a 1.6a
8.67 3.37+0.82a 1.1a

a : Mean +standard deviation.

b : Means followed by the same letter were not significantly
different as indicated by Duncan’s multiple range test at the
0.05 % or less probability.
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Fig. 2. Shoot elongation at 4 weeks after culture
on WPM basal medium supplemented with
2.89 uM GA..

v/v). For hardening, the pots
were covered by vinyl film under culture condition
for a month. After a hardening period, the potted
regenerants rooted, grew in height, and developed
new leaves (Figure 4).

and vermiculite (1:1,

Table 3. Effects of auxins on rooting of shoots of

Kalopanax pictus.

Growth regulators % of root Root iength No. of roots

_ , . induced
concentration(M ) formation (cm) per shoot®
Control 10 0.35+0.21 0.75+0.21
0.98 40 064+023 425£175
BA 245 60 150+062 358%1.73
490 60 1.98+077 3.25%+1.86
14.70 20 0.33+0.13 1.50+0.58
1.07 25 0.56+025 1.40+%055
2.69 55 1.71+£060 1.90%0.83
N 5.37 40 1.30+0.34 150+0.53
16.11 30 1.17+045 150+055

a : Mean +standard deviation.
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Fig. 3. In vitro rooting from shoots at 4 weeks after
culture on WPM basal medium supplemented
with 4.9 uM IBA.

Fig. 4. Plant growing for transfer to the field.
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