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Table 1. ANOVA of plant growth regulators effects on in vitro proliferation of nodal explants in Centella asiatica

Mean square

S.0.V. d.f. Shoot induction Number of shoots Shoot length
BAP (A) 3 9114.58** 81.52** 29.79**
NAA (B) 2 4335.937** 28.68** 10.01**
AxB 6 377.604** 3.449%* 1.98**
Experimental error 36 104.166 0.179 0.058
C.V. (%) 15.78 9.26 5.84
**: significant at 1% probability level.
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Figure 1. Means comparison of plant growth regulators effects on in vitro proliferation of nodal explants in

Centella asiatica; a) Shoot induction, b) Number of shoots, and C) Shoot length
Non-similar letters indicate significant difference at 1% probability level (LSD test).
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Table 2. ANOVA of plant growth regulators effects on in vitro rooting in Centella asiatica

Mean square

SOV, df Root induction Number of roots Root length
Auxin (A) 7 6696.42** 317.60** 74.89**
Experimental error 24 65.10 1.94 0.30
C.V. (%) 15.18 11.13 8.66

**: significant at 1% probability level.
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Figure 2. In vitro proliferation of nodal explants in Centella asiatica; a) culture time, b) two weeks after culture,
c) six weeks after culture in MS medium with 2 mg.I": BAP + 1 mg.I" IBA, and d) in vitro propagated whole plant
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Table 3. Means comparison of plant growth regulators effects on in vitro rooting in Centella asiatica

Auxin Concentration Root induction Number of roots Root length
(mg.I") (%) (cm)
0 Oe Oe Oe
IBA 05 62.5¢c 18bc 8.9bc
1 100a 22.5a 10.62a
2 100a 19.25b 9.47b
0 Oe Oe Oe
0.5 25d 7d 4.37d
NAA 1 56.25¢ 16¢ 8.22c
2 81.25b 17.5bc 9.08b

Non-similar letters indicate significant difference at the 1% probability level (LSD test).
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Figure 3. a: Rooting of in vitro propagated Centella asiatica shoots in MS medium with 1 mg.I"* IBA and
b: Not rooting in medium without plant growth regulators
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Abstract

Centella asiatica (L.) Urban, a medicinal plant from Apiaceae family, is known as an
endangered species in Iran. This plant has many therapeutic properties, including memory
enhancement, anticancer, and treating skin diseases and has also high antioxidant activities.
Plant cell and tissue culture is an important tool in basic studies and has commercial
applications. Tissue culture method can be used to breed medicinal plants or change the amount
of secondary metabolites. Due to the high value of C. asiatica, in vitro cultivation can be used to
produce more of this plant. Optimizing tissue culture is useful for conducting the applied
researches and metabolic engineering of different secondary metabolites biosynthetic pathways.
The present study was aimed at achieving a suitable protocol for in vitro propagation and
determining the appropriate concentrations of growth regulators for micropropagation of this
valuable species. The interaction of BAP (0, 1, 2, and 3 mg.I"Y) and IBA (0, 0.5, and 1 mg.I"?)
was investigated on proliferation of nodal explants in MS medium. Then, rooting of the
propagated explants was evaluated using IBA and NAA. The results showed that MS with 2
mg.I"* BAP and 1 mg.I* IBA and MS with 1 mg.I"* IBA were the best media for proliferation and
rooting, respectively.

Keywords: Centella asiatica (L.) Urban, auxin, tissue culture, cytokinin, micropropagation.



