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ABSTRACT

The present study was conducted to establish alesirapd effective protocol for plant propagation and
conservation and by using shoot tipWithania somnifera (Dunal). The plant is one of the important mediticash crop
in many states of India. It is widely used in theatment of inflammatory conditions, in tumor, tuhdosis, rheumatism
and is beneficial to improve rejuvenating effech lIn Vivo condition the germination of seed is very poor.
Regeneration protocol for multiple shoots developitfeom shoot tips explants were established. Sheare initiated
directly from shoot tips and maximum of 11.3 + 0.8Boots/explants were achieved, in MS medium coimgi
2 mg BAP/L, AdSq@ 50 mg/L and citric acid 1 mg/L. MS media suppletednwith 2 mg/L IBA was most suitable for
rooting. The rooted plantlets were successfullglaithed in field.
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INTRODUCTION

Herbal medicines are still the mainstay of abouB@% of the world population for primary health €drecause
of the better acceptability with the human body desb side effects (Kamboj, 200@0)ithania somnifera commonly
known as Ashwagandha, is mentioned as an impoatasient Ayurvedic drug of India. It is describedaasherbal tonic
and health food in Vedas and considered as Indiage@g in traditional Indian system of medicinen(i et al., 2001).
It is generally used as anti-inflammatory, antiGananti stress, and immune modulator, adaptogeeiatral nervous
system, endocrine and cardio-vascular activitispeetively (Bhattacharya et al., 1997a; Rai, ¢t26103; Ahmad, et al.,
2005; Mohanty, et al., 2004)

It is also useful as abortificient amoebicide, ame bactericide, contra-ceptive and spasmodic
(Asthana and Raina, 1989). The active principle¥/fisanine, somnef-erine, Withanine, somenine and tropine along with
withaferine accumulates in roots as secondary rétab which are of pharma-ceutical interest neta&es uprooting of
the whole plant for harnessing the compouwtich brings the plant under threatened category. Rapiliiigtication of

Withania somnifera by tissue culture techniques can help to solveeipeoblems.

The present investigation was made out to exploeepbssibilities for developing a protocol for ietion and
establ-ishment of plant regeneration from shoottiplidation fromin vivo explants. Througm vitro micro-propagation it

is possible to produce a large number of plantigtisin a very short time period.

MATERIALS AND METHODS

Collection of Seeds

Seeds ofWithania somnifera were collected from Birsa Agricultural Universitianke, Ranchi. Seeds were
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maintained at room temp since they have a longilitialperiod of three years. Seeds were then sowsdil to obtain

invivo plants. Shoot tips from thes@vivo grown plants were used as explants.
Sterilization of Explants

Shoot tips were washed thoroughly under runningwafer for 15 mins followed by treatment of 0.1%vB&n
for 10 minutes and rinsed 3 times with double listiwater. The explants were then surface stedliwith an aqueous
solution of 0.10% mercuric chloride for 10 minsoper removal of HgGlfrom the explants is very important and

therefore the explants were rinsed three times aitclaved distilled water.
Tissue Culture Medium and Plant Growth Regulators

To identify the most suitable medium for shoot nplitation, MS ready media (Himedia Pvt. Ltd.) féigd with
various concentration and combination of auxinpkitines, AdSg and citric acid were used. The growth regulatoesew
dissolved in their respective solvents and diluégth double distilled water. The medium was gellgith 0.8% agar
(WI/L). Prior to autoclaving the pH of medium adpdtat 5.6 — 5.8 by using 1IN NaOH or 1 N HCI solgi@nd then

autoclaved at around 1% at 16 Ibs pressure for 16 mins. Media withoutghoregulators served as a control.
Direct Shoot Multiplication and Subculture

The shoot tip explants fronm vivo grown plants were after sterilization were indivédly inoculated in MS

medium supplemented with various concentration@mdbinations ofhormones to check the effect oniplalshooting.
Following hormonal regime was checked for shootpintétion
e MS + no hormone (control)
» MS+BAP (.5; 1, 2, 3mg/L)
e MS +BAP 2 mg/L +1AA (.25, .50, 1, 2 mg/L)
e MS+IAA .5 mg/L + kn (.25, .50, 1, 2 mg/L)
e MS + BAP 2 mg/L + Ads (25, 50, 75, 100 mg/L)
e MS + BAP 2 mg/L + Ads 50 mg/L + Citric acid (.5,4,3 mg/L).
Shoot tip explants with emerging shoots were siui@d with the same composition at 28 days intistva
Root Induction and Acclimatization of Regenerated Rints

In vitro regenerated shoots with height of 2-3 inches &deawere excised from explants and transferréd3o
medium containing NAA, IAA and IBA indivi-dually. I medium without growth regulator served as confoolall
experiments. Culture were maintained under whiterf-scent light at a photon flux of &mol/n?/S* for a 16 h light/8 h
dark photoperiod at 25 + 2°C.

The rooted plants were removed from culture vesmedswashed properly in running tap water for reenagar.
The number of roots developed per explants wera@teduand planted in plastic pots containing sterilgture of soil,
sand and cow dung {1:2:1 (v/v)}. The plantlets weraintained in 80% relative humidity after 3 to éeks, well grown

plants were transferred to field.
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Statistical Analysis

Each experiment consisted 10 explants and eachimg# was repeated 3 times. Mean standard denié8®)
and standard error (SE) was calculated for sigmifieffect.

RESULTS AND DISCUSSIONS

According to vakeswaran and krishnasamy(2003), seauility of withania somnifera is very low inin vivo
condition. In present study the shoot tips explavese inoculated in different concentration and boration of BAP, Kn,
IAA, AdSO,, and citric acid. 20 concentrations of hormonesewested. Kulkani et al 2000, stated that nodalaxs
formed multiple shooting on MS medium fortified witd.1to 0.5mg/L BAP but in present study BAP aldne
0.5,1.0,2.0,3.0mg/l were tested and found that 8/0MBAP gives best result 46.6% with 3.9+0.20 skémtplants
(Figure 1A). After that effect of IAA along with BA was tested 2 mg/L BAP with varying concentratafnlAA
(.25 mg/L, .5 mg, 1 mg, 2 mg/L) was checked andibthat 2 mg/L BAP along with .5 mg IAA was bestlem giving
7.4 £ 17 shoots / explants. (Figure 1B) Then effdcts mg/L I1AA along with Kn (.5 — 3 mg/L) was atleed for shoot

multiplication. It was found that Kn 1 mg/L alongitv.5 mg/L IAA gives best result in these combioatshowing
5.2+0.31shoots/explants. (Figure 1C)

Table 1: Shoot Multiplication from Shoot Tip Explants following 28 Days Culture
on MS Medium Fortified with Different Growth Regulator

Cultures Producing No. of
BAP U | 1| ey ] B Shoots (%) Shoots/Explants
0.5 20.0 2.1+0.16
1.0 26.7 2.9+0.34
2.0 46.6 3.9+0.20
3.0 23.3 2.8+0.31
2.0 | 0.25 36.7 3.6 £0.32
2.0 | 0.50 53.3 6.4 £0.49
20 | 1.0 40.0 3.3+0.10
20 | 2.0 23.3 2.5+0.33
0.5 | 0.25 33.3 4.2 +0.29
0.5 | 0.50 46.7 5.9+0.15
05| 1.0 57.0 8.4 £0.30
05| 2.0 31.0 3.7+0.13
2.0 25.0 43.3 4.9+0.17
2.0 50.0 76.7 7.1+0.18
2.0 75.0 66.6 5.8+0.11
2.0 100.0 43.3 4.1+0.05
2.0 50.0| 0.5 66.7 7.9+0.15
2.0 50.0] 1.0 86.6 11.3+£0.28
2.0 50.0| 2.0 70.0 7.2+041
2.0 50.0| 3.0 610 6.310.15

After that effect of adenine sulfate was checked onltiple shooting Different concentrations
(25.0, 50.0, 75.0, 100.0 mg/l) of Ads combined wBHP 2mg/l and found that 2.0mg/l BAP with 50.0 in§ds resulted
76.7% with 7.1 + 0.18 shoots/explants. (Figure Tben 2mg BAP, 50 AdSPOwith diff concentration of citric acid
(.5, 1, 2, 3 mg/L) was tested and found that 2 rAdg®Rvith 50 mg AdSQ@ along with 1 mg/L citric acid was found best
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concentration and combination giving 11.3 + .28akbexplants. (Figure 1E) Thus out of 20 conceiatna chocked it
found that 2mg/l BAP, 50 mg/l Ads, along with 1mgifric acid was best for shoot multiplicationviithania somnifera.

MS medium without supplying any auxin failed to ue# roots in excised shoots even after 4 weeks.
Out of 3 different auxins 1AA, IBA, NAA tested, bieesult recorded with 1.0 mg/l IBA. 0.5, 1.0, 1250 mg/L 1AA, IBA,
NAA was supplemented individually to the media.lAA 1.5mg/l gave 56.7% response with 4.10 + 0.18tstshoot
(Figure 1F). In NAA 0.5 mg/l gave 33.3% responsghwB.2 * 0.22 roots/shoot (Figure 1G). While 1.0/Img
IBA responded maximum 93.3% with 8.2 + 0.12 rodits(s. (Figure 1H)

Finally the well rooted plants obtaining the heidBt0 — 6.0 cm) transferred to plastic cups fordeaing.
(Figure 11) The plants were acclimatized in plardvgh chamber maintained high humidity with inittat of new leaf

primordial the plants transferred to pots in greense. About 85% survival was recorded in fieldg(Fe 1J).

Figure 1. A-E:-Effect of Different Concentration and Combination of Hormones on Shoot Multiplication dter 4
Weeks (A) Shoot Multiplication on 2 mg/L.BAP (B) 2ng/L BAP +.5mg/L IAA (C) .5mg/L IAA+1mg/L Kn
(D) 2mg/L BAP+ 50mg/L Ads (E) 2mg/L BAP+ 50mg/L Adst1mg/L Citric Acid. F-H-Effect of Different Auxine s
on Rooting (F) .5mg/L NAA (G) 1mg/L IAA (H) 1mg/L IBA (I) Transfer of in vitro Grown Plants to Sterilized Soll
(J) Plants Transferred to Pots Containing Garden Siband Vermicompost
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Table 2: Effect of Different Auxins on Rooting ofin vitro Derived Shoots oMWithania somnifera

Plant Growth Cultures Producing No. of Root /
Regulator mg/L Root (%) Explant
IAA
0.5 40.0 2.6 £0.30
1.0 43.3 3.3+0.09
1.5 56.7 4.1+ 0.18
2.0 36.7 3.1+0.40
IBA
0.5 60.0 2.9+0.05
1.0 93.3 8.2+0.12
1.5 66.7 3.2+0.08
2.0 50.0 2.8+0.20
NAA
0.5 33.3 3.2+0.22
1.0 30.0 2.4+0.12
1.5 23.3 2.1+0.10
2.0 16.7 1.6 £0.33

CONCLUSIONS

Medicinal plants are the most important source ifef $aving drug for majority of the world’s poputat
(Padmavati et al., 2005). In this view, herbal hass of plants has increased several folds in tegears.
About 35 constituents have been isolated and ctaiaed from its roots and leaves (Agarwal et &Q000).
Due to accumulation of secondary metabolites ins;arecessitates uprooting and killing of wholenpfar harnessing the
compounds which bring this plant under threatersggory. IUCN includedAthania somnifera in list of threatened
species (Kavidra et al., 2000). Therefore for gdasy conservation and to meet the increasing demand

in vitro propagation in very important

The protocol reported herein fom vitro plant regeneration dMthania somnifera via shoot multiplication will

considerably facilitate large scale propagation @mservation of this poly pharmaceutical plantcsge
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