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Abstract - Phyllanthus urinaria was an important species in Korea and distributed in all around of Korea. The roots and
stems of this plant have been used for natural medicine for the treatment of diabetes, the hepatitis B virus and disturbances
of the kidney and urinary bladder. Production of adventitious roots in P. urinaria by in vitro cultures could be used as
alternatives materials. Shoot and root segments from P. urinaria 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 shoot part. 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 maximun induction of adventitious root was obtained on medium with 0.5 mg/L IBA. In liquid culture, growth
of root was best on medium supplemented with 30 g/L sucrose. Adventitious roots were cultured in 5 L bioreactor
containing 1/2 MS medium supplemented with 0.5 mg/L IBA and 30 g/L sucrose and mass-production of adventitious roots
was successfully achieved. These results revealed the first attempt for the production of adventitious roots in P. urinaria.
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Table 1. Effect of explants (stem and root) on adventitious root
induction of P. urinaria on MS solid medium supplemented
with 3.0 mg/L IBA and 30 g/L sucrose after 4 weeks of culture

No. of adventitious ~ Length of adventitious
Explants

root/segment root /segment (mm)
Stem 28.443.5%a 48.147.5a
Root 14.3+3.8b 33.4+5.6b

‘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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Fig. 1. Effect of auxins on formation and growth of adven-
titious roots on MS solid medium supplemented with 30 g/L
sucrose after 4 weeks of culture.
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Fig. 2. Induction of adventitious roots on medium with various
kinds of auxins. A: Adventitious root on MS medium
supplemented with 1.0 mg/L IBA and 30 g/L sucrose. B: NAA
1.0 mg/L, C: IAA 1.0 mg/L, D: 2,4-D 1.0 mg/L. Scale bar=4
cm.

Table 2. Effect of IBA concentrations on adventitious root
growth of P. urinaria after 4 weeks of culture

concle?lﬁation No. of adventitious advs;liﬁiggﬁso rfoots
(mg/L) roots/segment ()
0 32.746.7°e 55.0+12.3d
0.1 158.046.6b 103.7+22.3b
0.5 228.7+18.1a 225.0+12.6a
1.0 134.7+8.5bc 85.7+11.3bc
3.0 48.3+4.0d 19.043.7e
5.0 33.743.8de 12.3+4.7f

‘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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Fig. 3. 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.

Scale bar=1.2 cm.
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Fig. 4. Effect of sucrose concentration on adventitious root growth of P. urinaria in MS liquid medium after 4 weeks of culture.
Adventitious roots (200 mg) were initially inoculated in 250 mL flask containing 100 mL medium with 0.5 mg/L IBA. A: Fresh

weight, B: Dry weight.
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Fig. 5. Effect of MS salt concentration on adventitious root growth of P. urinaria in MS liquid medium after 4 weeks of culture.
Adventitious roots (20 g) were initially inoculated in 5 L air lift bioreactor containing 4 L medium with 0.5 mg/L IBA. A: Fresh

weight, B: Dry weight.
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ol wix|= A7gsteict. HjAl= 1BAS] =5 0.5 mg/L=
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al,, 2002; Yu et al.,, 2002; Paek and Chakravarthy,
2003; Kim et al, 1995).

Fig. 6. Mass production of adventitious roots of P. urinaria.
A: Culture on petri dish after 4 weeks. Scale bar=4 cm; B:
Culture in 250 mL flask after 4 weeks. Scale bar=5 cm; C:
Cultured in 5 L bioreactor containing 1/2MS medium supple-
mented with 30 g/L sucrose and 0.5 mg/L IBA after 4
weeks. Scale bar=12 cm.
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