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ABSTRACT : Attempt was made to standardize the regeneration protocol. Medium was optimized
for shoot organogenesis and rooting of Ashwaganda (Withania somnifera (L) Dunal). In vitro
regeneration of shoot buds were achieved from shoot tip explants cultured on MS medium
supplemented with BAP, KN and BAP+KN. Regeneration and multiplication rate was high in MS
medium containing BAP(2mg/l) along with KN(2mg/l). The shoot buds were isolated from multiple
shoot clusters and cultured on MS medium supplemented with different concentrations of indole-3butyric acid(IBA) for root induction. Higher degree of rooting was obtained on MS with IBA(5mg/l).
Rooted plantlets were hardened and successfully established using soilrite and transplanted in earthen
pots and were showed 80-90% survival during transplantation.
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INTRODUCTION
Medicinal plants are an important source of compounds for the pharmaceutical industry and
traditional medicine. About 80% of the population living in developing countries still use traditional
medicines derived from plants for their primary health care needs (1,2). Withania somnifera (L) Dunal
is a member of the family Solanaceae commonly known as Ashwaganda. Its root part rich in alkaloids
(withanine) (3) which are valuable constitutes in many traditional Ayurvedic drug preparations
against many diseases viz., hiccup, female disorders, cough, rheumatism and dropsy (4). Besides
roots, the other parts of this plant also useful for the treatment of inflammatory conditions,
tuberculosis and exhibits excellent antitumor and antibacterial activities (5,6). Due to the
indiscriminate collection of huge amount of this plant by local herbalists, Ayurvedic and Unany
companies, this plant species is on the verge of extinction. In conventional systems seeds are
generally utilized for multiplication and production. This method has some disadvantages such as
short viability period, low rate of germination and high risk of catching various diseases. In order to
facilitate the development of plant biotechnology based cultivar improvement for this crop,
considerable effort has been devoted in developing and optimizing efficient in vitro regeneration
protocols for rapid mass propagation of this species to meet up the commercial need and also for
protecting the genetic erosion. Shoot meristem multiplication is generally used for producing virus
free material and maintaining germplasm via cryopreservation (7). Several micropropagation
protocols of Ashwaganda have been reported from shoot tip explants (8-14). However, the rate of
plant regeneration per explant is not sufficiently high to be practical application. So, it is necessary to
establish reliable regeneration systems for Ashwaganda developed for commercial purposes. In this
study we developed an efficient protocol for in vitro micropropagation of Withania somnifera (L)
Dunal through direct organogenesis and for subsequent multiplication by using shoot tip explants.
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MATERIALS AND METHODS
Explant preparation
Seeds of Withania somnifera (L) Dunal were collected from Herbal Garden of Botany Department,
Andhra University, Visakhapatnam (India) and were surface sterilized with 0.1% HgCl 2 and
repeatedly washed in sterile distilled water. The seeds were than inoculated in glass container with
50ml of half strength MS medium (15) for germination. The shoot tip explants were derived from 30
days old seedlings grown in vitro transferring on to culture media.

Micropropagation
The basal nutrient medium containing MS salts and vitamins was used with BAP(6-benzyl
aminopurine) and KN(kinetin). In the first experiment, the effects of BAP and KN were examined
individually at the concentrations of 0.5–3.0mg/l and in the second experiment, BAP combined with
KN and subculture at every two weeks to the same medium. The number of shoot buds was recorded
after five weeks of culture. To test their rooting capacity of the shoots were transferred on to MS
media fortified with different concentrations IBA(1.0–8.0mg/l). The rooting i.e., frequency of rooting
(%), root number per shoot and root length(cm) were noted after two weeks of culture.

In vitro conditions
All media were supplemented with 3% sucrose and 0.8% agar, the PH of the media was adjusted to 5.8
with 1N NaOH or 1N HCl prior to autoclaving. The cultures were maintained at 25±2 0C temperature
with a 16 hour photoperiod under an illumination of 20 m mol m -2s-1 photosynthetic photon flux
density provided by cool-white fluorescent light.

Acclimatization
Plants with roots were transferred during two weeks, after washing of the agar with distilled water and
to pots with a mixture of soilrite (1:1). Potted plantlets were covered with transparent polythene
membrane to ensure high humidity and watered every three days with half strength MS salts solution
for two weeks in order to acclimatize plants to field conditions. After two weeks the acclimatized
plants were transferred to pots containing normal garden soil and maintained in greenhouse under
natural day length conditions.

Statistical analysis
Experiments were set up in Randomized Block Design (RBD) and each experiment was replicated
thrice. Observations recorded on the percentage of response, number of shoots per explant, number of
roots per shoot and root length. Mean and standard errors were carried out for each treatment.

RESULTS AND DISCUSSION
During the present research investigation, multiple shoots were directly induced when shoot tips
inoculated on MS medium supplemented with BAP(0.5-3.0mg/l) and KN(0.5-3.0mg/l) alone or in
combination (BAP+KN) while, the explants cultured on MS medium without growth regulators failed
to induce multiple shoots but each explant developed into single shoot (Table 1). Among the three
combinations tested viz., (MS+BAP, MS+KN and MS+BAP+KN), the MS medium fortified with
BAP+KN treated explants achieved higher response (shooting and shoot number per explant) than
those treated with BAP and KN alone. Stimulation of multiple shoots formation by MS medium
containing BAP+KN has been reported in several explants of Withania (11,12,16,17). From our study
it was clear that BAP(2mg/l)+KN(2mg/l) was significantly more effective for inducing shoot
organogenesis (100 and 54.0±0.20) shooting(%) and shoot number per explant respectively (Fig 1a,
band c).

International Journal of Plant, Animal and Environmental Sciences
Available online at www.ijpaes.com

Page: 65

Subba Tata et al

IJPAES

ISSN 2231- 4490

The number of regenerated shoots, which is found to be in better with results obtained by Sivanesan
(11) and Satyajit and Santi Lata (14) in Withania somnifera (L) Dunal. In many plant species,
micropropagation requires two media viz., (propagation medium and shoot elongation medium)
making the micropropagation procedures cumbersome and uneconomical (18), in our present work,
shoot multiplication and subsequent elongation were achieved on the same medium. The elongated
shoots were excised and implanted on MS medium supplemented with different combinations of IBA
(1-8mg/l) for rooting (Table 2). The optimum rooting efficiency of in vitro raised shoots (64.0±0.22),
root number per shoot (12.8±0.16) and root length(cm) (11.0±0.05) were achieved on MS medium
fortified with IBA (5mg/l) (Fig 1d). These results are in accord with findings from previous studies
(17,19,20). The regenerated plants showed 80-90% survival during hardening and acclimatization and
there were no observable differences between the parent plant and in vitro raised plants.

Table 1: Effect of BAP and KN on shoot tip explants of Withania somnifera (L) Dunal.

Table 2: Effect of IBA on root induction in Withania somnifera (L) Dunal in vitro raised
shoots
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Fig 1(a-d): multiple shoot induction and plant regeneration from shoot tip explants of Withania
somnifera (L) Dunal. a: inoculated shoot tip; b: initiation of multiple micro shoots on
MS+BAP(2mg/l)+KN(2mg/l); c: proliferated multiple shoot cluster on MS+BAP(2mg/l)+KN(2mg/l) ;
d; rooted plant on MS+IBA(5mg/l).

CONCLUSIONS
From our investigation, it is evident that MS medium containing BAP+KN combinations are the best
suited for inducing multiple shoots and IBA(5mg/l)for rooting. In conclusion, this communication
describes an efficient rapid propagation system of Withania somnifera (L) Dunal.

ACKNOWLEDGEMENTS
One of the authors (O. Aniel Kumar) is grateful to UGC-SAP, Department of Botany, Andhra
University, Visakhapatnam for providing financial assistance.

REFFERENCES
1. Cunningham, A.B. (1993). African medicinal plants: setting priorities at the interface between
conservation and primary healthcare. People and plants working paper 1, 92. UNESCO, Paris.
2. De Silva, T. (1997). Industrial utilization of medicinal plants in developing countries. In:
Bodeder, G, Bhat, K.K.S, Burley. J. and Vantomme, P [eds.], Medicinal Plants Forest
Conservation and Healthcare. Non-Wood Forest Products No.11. FAO, Rome, Italy.
3. Majumdar, D.N. (1955). Withania somnifera Dunal. Part II: alkaloidal constituents and their
chemical characterization. Ind. J. Pharm. 17: 158-161.
4. Kiritikar, K.R. and Basu, B.D. (1975). p.1774-1777. Indian Medicinal Plants. Vol. 3 Bishen
Singh Mahendra Pal Singh, Dehra Dun.
5. Devi, P.U. and Sharada, A.C. (1992). In vivo growth inhibitory effect of Withania somnifera
(Ashwaganda) on a transplantable mouse tumour, Sarcoma 180. Indian J. Exp. Biol. 30: 169172.
6. Devi, P.U. (1996). Withania somnifera Dunal (Ashwaganda): Potential plant source of a
promising drug for cancer chemotheraphy and radio sensitization. Indian J. Exp. Biol. 34:
927-932.

International Journal of Plant, Animal and Environmental Sciences
Available online at www.ijpaes.com

Page: 67

Subba Tata et al

IJPAES

ISSN 2231- 4490

7. Nehra, S.A. and Kartha, K.K. (1994). pp. 37-70. Meristem and shoot tip culture:
Requirements and applications. In: Plant cell and tissue culture. (Vasil, I. and Thorpe, T.A.
Eds.) Dordrecht, Netherlands: Kluwer Academic Publishers.
8. Sen, J. and Sharma, A.K. (1991). Micropropagation of Withania somnifera from germinating
seeds and shoot tips. Journal of Plant Cell Tissue and Organ Culture. 26(2): 71-73.
9. Teli, N.P., Patil, N.M., Pathak, H.M., Bhalsing, S.R. and Maheshwari, V.L. (1999). Withania
somnifera (Ashwaganda); regeneration through meristem culture. Journal of Plant
Biochemistry and Biotechnology. 8(2): 109-111.
10. Singh, A.K., Varshney, R., Sharma, M., Agarwal, S.S. and Bansal, K.C. (2006). Regeneration
of plants from alginate-encapsulated shoot tips of Withania somnifera (L.) Dunal, a
medicinally important plant species. Journal of Plant Physiology. 163: 220-223.
11. Sivanesan, I. (2007). Direct regeneration from apical bud explants of Withania somnifera
Dunal. Indian Journal of Biotechnology. 6: 125-127.
12. Shrivastava, S. and Dubey, P.K. (2007). In vitro callus induction and shoot regeneration in
Withania somnifera Dunal. International Journal of Biotechnology and Biochemistry. 24:
10-19.
13. De Silva, M.A.N. and Senarath, W.T.P.S.K. (2009). In vitro mass propagation and greenhouse
establishment of Withania somnifera (L.) Dunal (Solanaceae) and comparison of growth and
chemical compounds of tissue cultured and seed raised plants. J.Natn.Sci.Foundation Sri
Lanka. 37(4): 249-255.
14. Satyajit, K. and Santi Lata, S. (2011). Direct organogenesis of Withania somnifera L. from
apical bud. International Research Journal of Biotechnology. 2(3): 58-61.
15. Murashige, J. and Skoog, F. (1962). A revised medium for rapid growth and bioassay with
tobacco tissue culture. Physiology Plantarum. 15: 473-497.
16. Siddique, N.A., Bari, M.A., Shahnewaz, S., Rahman, M.H., Hasan, M.R., Khan, M.S.I. and
Islam, M.S. (2004). Plant regeneration of Withania somnifera (L.) Dunal (Ashwagandha)
from nodal segments derived callus an endangered medicinal plant in Bangladesh. Journal of
Biological Sciences. 4(2): 219-223.
17. Joshi, A.G. and Padhya, M.A. (2010). Shoot regeneration from leaf explants of Withania
somnifera (L.) Dunal. Notulae Scientia Biologicae. 2(1): 63-65.
18. Debergh, P.C. and Maene, L.J. (1981). A scheme for commercial propagation of ornamental
plants by tissue culture. Scientia Horticulturae. 14: 335–345.
19. Valizadeh, J. and Valizadeh, M. (2009). In vitro callus induction and plant regeneration from
Withania coagulans: A valuable medicinal Plant. Pakistan Journal of Biological Sciences.
12(21): 1415-1419.
20. Logesh, P., Settu, A., Thangavel, K. and Ganapathi, A. (2010). Direct in vitro regeneration of
Withania somnifera (L.) Dunal, through leaf disc Culture. International Journal of Biological
Technology. 1(3): 1-4.

International Journal of Plant, Animal and Environmental Sciences
Available online at www.ijpaes.com

Page: 68

