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Abstract: An effective protocol for in vitro shoots multiplication and plant regeneration of Plumbago zeylanica L. 
was reported here. A rapid shoot proliferation was observed on the nodal explants of P. zeylanica in MS medium 
supplemented with 1.0mg/L BA and 1.0 mg/L GA3. The highest length of shoot (5.88±0.44) was achieved after 1 
week of incubation. Regenerated shoots were rooted on half strength MS medium supplemented with 1.0mg/L BA 
and 0.5 mg/L IAA. The rooted plantlets were successfully established in soil with 100 percent survival rate.  
[Kalidass Chinnamadasamy, Daniel Arjunan, and Mohan Veerabahu Ramasamy. Rapid Micropropagation of 
Plumbago zeylanica L. An Important Medicinal Plant. Journal of American Science 2010;6(10):1027-1031]. (ISSN: 
1545-1003).  
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1. Introduction 

The use of medicinal plants is increasing 
worldwide. According to the World Health 
Organization (WHO), approximately 80% of the 
world’s population currently uses herbal medicines 
directly as teas, decocts or extracts with easily 
accessible liquids such as water, milk, or alcohol 
(Julsing et al., 2007). In-vitro propagation of plants 
holds tremendous potential for the production of 
high-quality plant-based medicines (Murch et al., 
2000).  
 Micropropagation has many advantages over 
conventional methods of vegetative propagation, 
which suffer from several limitations (Nehra et al., 
1994). Plumbago zeylanica L. belongs to the family 
plumbaginaceae. Its roots are the main source of 
plumbagin, an alkaloid used as anticancer drug 
(Krishnasamy and Purushothaman, 1980; Jayaraman, 
1987; Lin et al., 2003). It is also used as an irritant of 
the skin, in the treatment of rheumatism, piles, 
diarrhea and anasarca (Anonymous, 1989). Recently, 
antioxidant activity (Tilak et al., 2004) and anti 
allergic activity (Dai et al., 2004) reported from its 
stem and roots. There are number of reports 
elucidating the chemical and pharmacological 
properties of P. zeylanica. However, only limited 
work has been done on in vitro studies of this plant 
(Sivanesan, 2007). This study describes an effective 
protocol of direct regeneration from nodal explants of 
P.  zeylanica. 
 

2. Materials and Method 
         The Materials and Methods of Plant tissue 
culture were the standard methods as described in 
Plant Cell, Tissue and Organ Culture Fundamental 
methods (Gamborg and Phillips, 2004)  

The explants viz. nodal segment was excised 
from plant and washed with running tap water. It is 
then soaked in 2% Tween 20 solution for 5 min and 
with (0.1%) mercuric chloride for 2 minutes followed 
by washing with distilled water 5 times for surface 
sterilization. The sterilized explants were cultured on 
MS basal medium (Murashige & Skoog, 1962) 
supplemented with 3% of sucrose, 6% of agar and 
growth hormones BA (0.5 -1.5 mg/L) and GA3 (05-
1.5 mg/L). It is then transferred to a half strength 
rooting media supplemented with BA (0.5-1.5 mg/L) 
and IAA (0.5-1.5 mg/L). The pH of the media was 
adjusted to 5.6-5.8 before autoclaving at 121°C for 
15 minutes. The cultures were incubated under 16 
hours of photo period (2000 Lux) at 25±2°C for 3 
weeks. Plantlets with the developed roots were 
removed from culture tube, washed with running tap 
water and successfully transferred to pots. 

 
3. Results 

The shoots rapidly emerged on MS media 
containing BA and GA3. The maximum length of 
shoots (5.88±0.44) was observer on MS medium 
containing 1 mg/L BA and 1 mg/L GA3.  The highest 
percentage of shoot induction was also observed in 
the same combination (Table 1). The maximum of 3-
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4 shoots were emmerged on the medium containing  
BA (1.0) + GA3 (1.5) with 87.5 percentage when 
compared to other combination. Some authors have 
also reported combination of BA and GA3  for 
achieving multiple shoot formation (Sarker et al 
2003; Sakila et al., 2007). Elongeted shoots were 4- 
5.8 cm long and subjected to roorting experiment. 
Regenerated shoots were transfered to half strength 
MS medium without growth regulators and found no 
root formation which is in correlation with report by  
Sivanesan, 2007. Shoots rooted on half strength MS 
media supplemented with 1 mg/L BA and 0.5 mg/L 
IAA within 7 days. Adventitious rooting was also 
observed on the same media. The role of BA and 

IAA in shoot and root formation have also been 
recorded in many other plant species ( Marta et al., 
2009; Taware et al., 2010). The formation of callus 
was also observed from cut ends of microshoots, this 
callus formation reduced the formation of roots. The 
result clearly shows that optimum concentration of 
IAA and BA would be a good inducer of adventitious 
rooting in P. zeylanica. Rooted plantlets were cleaned 
with tap water to remove agar traces. It is hardened 
and placed in the earth ware pots containing sterilized 
sand, soil and manure (1:1:1). Potted plantlets were 
slowly acclimatized and shifted to green house with 
100 % survival rate, which was an improved over 
90% survival obtained by Rout et at. (1999). 

 
 
Table 1: Effect of BA and GA3 on shoot initiation and elongation of Plumbago zeylanica. 
 
Plant growth regulators 

(mg/L) 
Shoot elongation mean ± 

S.D. 
Response Culture 

Establishment (%) 
BA (0.5) + GA3 (0.5) 
BA (0.5) + GA3 (1.0) 
BA (0.5) + GA3 (1.5) 
BA (1.0) + GA3 (0.5) 
BA (1.0) + GA3 (1.0) 
BA (1.0) + GA3 (1.5) 
BA (1.5) + GA3 (0.5) 
BA (1.5) + GA3 (1.0)  

1.83±0.42 
2.83±0.40 
4.00±0.38 
4.12±0.20 
5.88±0.44 
3.98±0.22 
2.93±0.13 
1.82±0.41 

Single shoot 
Single shoot 
Single shoot 

Multiple shoot 
Multiple shoot 
Multiple shoot 
Single shoot 
Single shoot 

75.0% 
87.5% 
87.5% 
87.5% 
60.0% 
75.0% 
87.5% 

100.0% 

 The data is based on 15 replicate cultures, the experiment was repeated thrice, SD= Standard deviation, 
mg/L = milligram per litter. 

 
 
 
Table 2: Effect of plant growth regulators on rooting medium after 30 days. 
 
Plant growth regulators 

(mg/L) 
Mean of root length ± 

S.D. 
Response Culture 

Establishment (%) 
BA (0.5) + IAA (0.5) 
BA (0.5) + IAA (1.0) 
BA (0.5) + IAA (1.5) 
BA (1.0) + IAA (0.5) 
BA (1.0) + IAA (1.0) 
BA (1.0) + IAA (1.5) 
BA (1.5) + IAA (0.5) 
BA (1.5) + IAA (1.0) 
BA (1.5) + IAA (1.5) 

- 
- 

3.41 ± 0.84 
4.81 ± 0.70 
3.24 ± 0.96 

- 
- 
- 
- 

- 
- 

Single rooting 
Profuse rooting 
Single rooting 

- 
- 
- 
- 

- 
- 

87.5 
100 
87.5 

- 
- 
- 
- 

* The data is based on 15 replicate cultures, the experiment was repeated thrice, SD= Standard deviation, mg/L = 
milligram per litter.  
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4. Discussion 

The addition of GA3 was found to favor 
shoot elongation (Deore and Johnson, 2008; Najaf- 
Abadi and Hamidoghli, 2009). It promotes cell 
division and elongation in the sub apical zone of the 
shoots (George 1993). Furthermore, application of 
GA3 in elongating regenerated shoots has also been 
described in many other plant species (Baburaj et al., 
1987; Sujatha and Reddy 1998). Along with GA3 the 
BA at the concentration of 1 mg/L showed promising 
results. The activity of BA compared to other 
cytokinins is also reported in many such plants i.e., 
Gymnema sylvestre (Komalavalli et al., 2000), 
Holostemma annulare (Sudha et al., 2000), Hyptis 
suaveolens (John Britto et al., 2001a), Anisomeles 
indica (John Britto et al., 2001b), Zehneria scabra 
(Anand and Jeyachandran 2004), Smilax zeylanica 

(Hassan and Roy 2004) and Phyllanthus urinaria 
(Kalidass and Mohan, 2009). Similarly, in our 
experiment combination of GA3 with BA was found 
effective during shoot initiation from the nodal 
explant.   
 Root formation was induced in the in vitro 
regenerated shoots by culturing them on half strength 
of MS medium with 1 mg/L BA and 0.5 mg/L IAA. 
IAA was found to be most effective at different 
concentrations tested for producing roots on the shoot 
cuttings. These results are in agreement with other 
studies (Reddy et al. 2001; Sudha et al. 2005; 
Mederos-Molina 2006). The percentage of shoots 
forming roots and days to rooting significantly varied 
with different concentrations and combination of 
IAA & BA. In contrast, Rout et al.1999 and 
Sivanesan, 2007 have reported root induction from 
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multiple shoots of Plumbago zeylanica in half 
strength MS media supplemented with NAA. In 
conclusion, the protocol standardized through this 
study demonstrates a rapid and effective method of in 
vitro shoots multiplication and plant regeneration of 
P. zeylanica.  
 
Corresponding Author: 
C Kalidass Ph.D 
P. G & Research Department of Botany,  
V.O.Chidambaram College,  
Thoothukudi, Tamil Nadu, India. 
Email: kalidassindia@gmail.com 
 
References: 
 

1. Julsing K Matthys, Quax J Wim, and Kayser 
Oliver. The Engineering of Medicinal 
Plants: Prospects and Limitations of 
Medicinal Plant Biotechnology. In Oliver 
Kayser and Wim J. Quax, ed. Medicinal 
Plant Biotechnology. WILEY-VCH Verlag 
GmbH & Co. KGaA, Weinheim 2007; 978-
3-527-31443-0 

 
2. Murch SJ, Krishna Raj S and Saxena PK, 

Tryptophan is a precursor for melatonin and 
serotonin biosynthesis in in-vitro 
regenerated St. John's wort (Hypericum 
perforatum L. cv. Anthos) plants. Plant Cell 
Rep 2000; 19: 698-704. 

 
3. Nehra NS and Kartha KK. Meristem and 

shoot tip culture: requirements and 
applications. In: Vasil IK, Thorpe T, ed. 
Plant Cell Tissue Culture. Kluwer Academy 
1994: 37-70. 

 
4. Krishnaswamy M and Purushottamam K K. 

Plumbagin, a study of its anticancer, 
antibacterial and antifungal properties. Ind. 
J. Exp. Biol  1980;18: 876-877. 

 
5. Jayaraman KS. India seeks scientific basis 

of traditional remedies. Nature(London) 
1987; 326:323. 

 
6. Lin LC, Yang LL and Chou CJ. Cytotoxic 

napthoquinones and plumbagic acid 
glucosides from Plumbago zeylanica. 
Phytochemistry  2003; 62:619-622. 

 
7. Anonymous. In: The Wealth of India: A 

Dictionary of Indian Raw Materials and 
Industrial products. CSIR, New Delhi, India  
1989; 2: 163-164. 

 
8. Tilak JC, Adhikari S and Devasagayam TP. 

Antioxidant properties of Plumbago 
zeylanica, an Indian medicinal plants and its 
active ingredient plumbagin. Redox Rep 
2004; 9:219-227. 

 
9. Dai Y, Hou LF, Chan YP, Cheng L and But 

PP. Inhibition of immediate allergic 
reactions by ethanol extraction from 
Plumbago zeylanica stems. Biol. Pharm. 
Bull 2004; 27: 429-432 

 
10. Sivanesan I. Shoot regeneration and 

somaclonal variation from leaf callus culture 
of Plumbago zeylanica Linn. Asian.J.Plant 
Science 2007; 6 (1): 83-86.  

 
11. Gamborg OL and Phillips GC. Plant Cell 

Tissue and Organ Culture. Fundamental 
methods, Narosa Publishing House, New 
Delhi. 2004.   

 
12. Murashige T and Skoog,F. A revised 

medium for rapid growth and bioassays with 
tobacco tissue cultures Physiol. Plant. 1962; 
15: 473-497. 

13. Sarker, RH., Barkat Murtaja Mustafa,  
Ashapurno Biswas, Shirin Mahbub, Mouful 
Nahar, Rehana Hashem and Hoque MI. In 
vitro Regeneration in Lentil (Lens culinaris 
Medik.). Plant Tissue Cult 2003; 13(2): 155-
163 

 
14. Sakila S, Ahmed MB, Roy UK, Biswas MK, 

Karim R, Razvy MA, Hossain M, Islam R  
and Hoque A. Micropropagation of 
Strawberry (Fragaria X ananassa Duch.) A 
Newly Introduced Crop in Bangladesh. Am-
Euras. J. Sci. Res 2007; 2 (2): 151-154.  

 
15. Marta Valdez Melara and Andrés M. Gatica 

Arias. Effect of BAP and IAA on shoot 
regeneration in cotyledonary explants of 
Costa rican melon genotypes, Agronomía 
Costarricense 2009; 33(1): 125-131.  

 
16. Taware AS, Mukadam DS, Chavan AM and 

Tware SD. Comparative studies of in vitro 
and in vivo grown plants and callus of Stevia 
rebaudiana (Bertoni). International Journal 
of Integative Biology 2010; 9(1): 10 – 15.  

 
17. Deore AJ, Johnson TS. High frequency plant 

regeneration from leaf-disc cultures of 

http://www.americanscience.org     editor@americanscience.org 1030

mailto:kalidassindia@gmail.com


Journal of American Science                                                                                                                 2010; 6 (10) 

  

http://www.americanscience.org     editor@americanscience.org 1031

Jatropha curcas L.: an important biodiesel 
crop. Plant Biotechnol Rep 2008; 2:7-11 

 
18. Najaf-Abadi AJ, Hamidoghli Y. 

Micropropagation of thornless trailing 
blackberry (Rubus sp.) by axillary bud 
explants. Aus J Crop Sci 2009 3:191-194. 

 
19. George EF. Plant propagation by tissue 

culture, Part 1. The technology, Exegetics 
Ltd., Basingstoke, UK. 1993.  

 
20. Baburaj S, Dhamotharan R, Santhaguru K. 

Regeneration in leaf callus cultures of 
Euphorbiahirta Linn. Curr Sci 1987; 56:194 

 
21. Sujatha M, Reddy TP. Differential cytokinin 

effects on the stimulation of in vitro shoot 
proliferation from meristematic explants of 
castor (Ricinus communis L.). Plant Cell 
Rep 1998; 17:561–566 

 
22. Komalavalli N and Rao MV. In vitro 

micropropagation of Gymnema sylvestre – A 
multi purpose medicinal plant. Pl. Cell Tiss. 
Org. Cult 2000; 61: 97-105. 

 
23. Sudha GC, Krishnan PN, Seeni S and 

Pushpagandan P. Regeneration of plant from 
in vitro root segments of Holostemma 
annulare (Roxb.) K. Schum., a rare 
medicinal plant. Curr. Sci 2000; 78: 503-
506. 

 
24. John Britto S, John Robinson J, Natarajan E 

and Arockiasamy DI. Micropropagation of 
Hyptis suaveolens (L.) Poit. (Labiatae) 
through nodal culture. Adv. Pl. Sci 2000a; 
14: 561-565. 

 
25. John Britto S, Krishnaveni S, Natarajan E 

and Arockiasamy DI. Clonalpropagation of 

Anisomeles indica L. from Nodal explants. 
Pl. Tiss. Cult 2000b;11: 93-96. 

 
26. Anand SP and Jeyachandran R. In vitro 

multiple shoot regeneration from nodal 
explants of Zehneria scabra (L.f.) Sonder - 
an important medicinal climber. Plant Tiss. 
Cult 2004; 14: 101-106. 

 
27. Hassan AKMS and Roy SK. 

Micropropagation of Smilax zeylanica L., a 
perennial climbing medicinal shrub, through 
axillary shoot proliferation. Bangladesh J. 
Life Sci 2004; 16(1): 33:39. 

 
28. Kalidass C and Mohan VR. In vitro rapid 

clonal propagation of Phyllanthus urinaria 
Linn. (Euphorbiaceae)- A medicinal plant. 
Researcher 2009; 1(4): 56-61. 

 
 

29. Reddy BO, Giridhar P and Ravishankar GA.  
In vitro propagation of Decalepis hamiltonii 
agents. Curr. Sci 2001; 81: 1479-1482. 

 
30. Sudha CG, Krishnan PN, Pushpangadan and 

Seeni S.  In vitro propagation of Decalepis 
arayalpathra, a critically endangered 
ethnomedicinal plant. In Vitro Cell Dev. 
Biol. Pl 2005; 41(5): 648-654. 

 
31. Mederos-Molina S. Micropropagation of 

Salvia broussonetii Benth. - A Medicinal 
Plant Species. Plant Tissue Cult. & Biotech 
2006; 16(1): 19-23 

 
32. Rout GR, Saxena C, Samantaray S and Das 

P. Rapid clonal propagation of Plumbago     
zeylanica Linn. Plant Growth Reg 1999; 28: 
1-4. 

 
 
5/10/2010 


	Rapid Micropropagation of Plumbago zeylanica L. An Important Medicinal Plant

