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Abstract Dendropanax morbifera (Araliaceae) is an endemic species in Korea and distributed in the southern part of Korea.

The roots and stems of this plant have been used for folk medicine for the treatment of migraine headache,

dysmenorrheal, and remove wind dampness and for Vanishes production. Production of adventitious roots in D. morbifera

by in vitro cultures could be used as alternatives materials. Leaf, stem, and root segments from D. morbifera seedling

were cultured on Murashige and Skoog (MS) medium supplemented with 3.0 mg/L IBA and 30 g/L sucrose. After 4 weeks

of culture, the highest induction of adventitious roots was obtained from the leaf segment. Frequency of adventitious root

formation on medium with various kinds of auxins (IAA, NAA, 2,4-D, and IBA) and various concentrations of IBA (0, 0.1,

0.5, 1.0, 3.0, and 5.0 mg/L) was tested. The maximum induction of adventitious root was obtained on medium with 1.0
mg/L IBA. In liquid culture, growth of root was best 1/2MS medium supplemented with 1.0 mg/L IBA and 30 g/L sucrose.
Adventitious roots were cultured in 5 L bioreactor containing 1/2 MS medium supplemented with 1.0 mg/L IBA and 30

g/L sucrose and mass-production of adventitious roots was successfully achieved. This study demonstrated for the first

time to produce adventitious roots in D. morbifera.
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Figure 1. Induction of adventitious root from leaf, stem and root (A, B and C) on medium with various kinds of auxins (D, E, F, G and
H). A: leaf segment, B: stem segment, C: root segment on MS medium supplemented with 3.0 mg/L IBA and 30 g/L sucrose. D: control,
E: 24-D 1.0 mg/L, F: TAA 1.0 mg/L, G: NAA 1.0 mg/L, H: IBA 1.0 mg/L

Table 1. Effect of leaf, stem and root on adventitious root induction of D. morbifera on MS solid medium supplemented with 3.0 mg/L

IBA and 30 g/L sucrose after 4 weeks of culture

Explants No. of adventitious root/segment Length of adventitious root /segment (cm) Fresh weight (g/dish)
Leaf 21445543 28.1t4 .5a 3.840.8a
Stem 14.4+3.0b 17.4£3.6b 3.4%1.2a
Root 11.3+3.3b 9.6+2.1c 2.8+0.7b

‘Data are the means + SD, of three experiments. Different alphabetical letters are significantly different according to Duncun's multiple

range test at P<0.05
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Table 2. Effect of auxins on formation and growth of adventitious roots on MS solid medium supplemented with 30 g/L sucrose after
4 weeks of culture

Auxins (1.0 mg/L) No. of adventitious root/segment Length of adventitious root /segment (cm)
Control 1.1£0.2°c 6.3+0.6c
24D 0.840.3c 1.3+0.2e
IAA 0.74£0.4c 4.1+0.8d
NAA 3.910.6b 17.7¢1.3b
IBA 10.310.4a 21.9¢1.7a

‘Data are the means + SD, of three experiments. Different alphabetical letters are significantly different according to Duncun's multiple
range test at P < 0.05.

Table 3. Effect of IBA concentrations on adventitious root growth of D. morbifera after 4 weeks of culture

IBA concentration No. of adventitious Length of adventitious Fresh weight/segment Dry weight/segment
(mgl/L) root/segment root /segment (cm) (mg) (mg)
0 1.0+0.0'e 3.120.3e 1.0£0.3d 0.4£0.1c
0.1 4.110.3¢ 8.6+0.7c 11.0£1.0c 1.3+0.2bc
0.5 7.1+0.4b 28.1£0.8b 27.045.0b 2.3+0.5b
1.0 11.240.9a 33.8¢1.0a 36.0+0.02a 5.8+1.7a
3.0 3.1+0.4d 3.620.7de 14.0£1.0cd 1.1+0.2bc
5.0 3.7+0.3d 4.3+0.3d 12.0£3.0b 0.5+0.2¢

‘Data are the means + SD, of three experiments. Different alphabetical letters are significantly different according to Duncun's multiple
range test at P < 0.05

Figure 2. Induction of adventitious roots on medium with various concentrations of IBA after 4 weeks of culture. A: control, B: 0.1 mg/L,

C: 0.5 mg/L, D: 1.0 mg/L, E: 3.0 mg/L, F: 5.0 mg/L. Adventitious roots were cultured for 2 weeks in square box containing MS solid
medium supplemented with various concentration of IBA with 30 g/L sucrose
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Figure 3. Growth of adventitious roots of D. morbifera in liquid culture. Culture in 250 mL flask supplemented with different strength
of MS salt (A) and various concentration of sucrose (B-E); B: sucrose 0 g/L (control); C: sucrose 10 g/L; D: sucrose 30 g/L; E: sucrose
50 g/L; F: Mass production of adventitious roots cultured in 5L bioreactor supplemented with 30 g/L sucrose and 1.0 mg/L IBA after

4 weeks
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Figure 4. Effect of sucrose concentration on adventitious root growth D. morbifera in MS and 1/2MS liquid medium after 4 weeks of
culture. Adventitious root (200 mg) were initially inoculated in 250 mL flask containing 100 mL medium with 1.0 mg/L IBA. A: Fresh
weight, B: Dry weight. Different alphabetical letters are significantly different according to Duncun's multiple range test at P < 0.05
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Figure 5. Influence of medium change in the bioreactor culture of
adventitious roots from D. morbifera. Adventitious roots were
initially cultured in the presence of 3 mg/L IBA for two weeks,
subsequently changed to fresh medium with 3.0 mg/L IBA (IBA
3.0) or 1.0 mg/L IBA (IBA 3.0+1.0). Different alphabetical letters
are significantly different according to Duncun's multiple range
test at P < 0.05.
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