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Abstract

Tissue culture methods provide a novel way for the asexual multiplication of Justicia adhatoda (L) Nees. Propagation of plants
through tissue culture offers a unique advantage over conventional propagation methods for mass multiplication and for
conserving the germplasm. Compact callus was induced from axillary bud explants of Justicia adhatoda and the callus showed
shoot organogenesis in MS+2,4-D 0.1 mg/.l and BAP 4.0 mg/I. and root was induced in MS+ 2,4-D 0.1mg/l.
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Introduction

Justicia adhatoda is a member of Acanthaceae family, an
evergreen shrub. Leaves are elliptic and acuminate. Trade
name of Adhatoda Vasica is Vasa and Vasika. This
medicinal plant is known as ‘Adalodakam’ in Malayalam,
‘Adusa’ in Hindi, and ‘Vasaka’ in Sanskrit. The leaves
contain alkaloids, vasicine, adhavasinone, vasicinone and
vasnetine [+ 2, Leaves and roots are useful in cough, asthma,
bronchitis, rheumatism and as insecticides [ 4.

The propagation of Adhatoda vasica is restricted due to poor
seed set, low potential for seed germination and through
shoot cuttings which solely rely on season for multiplication
[5 61 Tissue culture methods are very ideal, which offers a
unique advantage over conventional propagation methods
for mass multiplication and for conserving the germplasm.
Some of the earlier works include shoot formation in
Justicia adhatoda in BAP supplemented medium 1 callus
induction in Justicia gendarussa nodal segments on M S
medium containing NAA 1.0 mg/l and BAP 0.1 mg/I ©l, and
in vitro studies for shoot regeneration of Adhatoda vasica
using nodal segment, shoot tip and leaf explants [® 10, 11,12, 13],
The main objectives of the study were initiation of callus
and to induce organogenesis.

Materials and methods

The explants, nodal segments and tender leaves (especially
34— 4% from the apex) were collected from actively growing
branches of healthy plants from Zamorin’s Guruvayurappan
College campus. The leaf explants were prepared by cutting
the leaves in to 1-3 cm? pieces including the midrib. 1-1.5cm
long nodal segments were prepared from the shoot. These
were then surface sterilized with mercuric chloride
(0.1%wi/v) for 5-10 minutes inside in the laminar air flow
chamber and later thoroughly washed 4-5 times in sterile
distilled water.

Culture Medium
For the induction of callus, MS medium 1 was used as the

basal medium. The concentrations of auxin and cytokinin
used for both the explants were 2,4-Dichlorophenoxy acetic
acid (2,4-D) 3mg/l and Benzyl Amino Purine (BAP) 0.5mg/I
for callus induction and proliferation and later, 2, 4-D
0.1mg/l and BAP 4mg/l for shoot organogenesis and 2, 4-D
0.1mg/l for root induction. The pH of the prepared media
was adjusted to 5.8 £ 0.1. The cultures were observed
regularly at an interval of five days.

The percentage of callusing explants, color and type of
callus were noted. The fresh weights were recorded at an
interval of five days and the growth index (GI) was
calculated using the following formula

Final Fresh Weight - Initial Fresh Weight

Growth index (%) = — -
Initial Fresh Weight

x 100

Results and discussion

Leaf Explants

In 2, 4-D-3mg/l, BAP-0.5mg/l tender leaf explants of
Justicia adhatoda showed tissue enlargement and callusing
in less than 20% on explants. The callus proliferated very
slowly and did not show any differentiation.

Axillary Bud explants (nodal segments)
In 2, 4-D 3 mg/l, BAP 0.5mgl, axillary buds induced callus
and proliferated actively.

Shoot organogenesis

The callus induced from axillary bud explants produced
shoots, when transferred to differentiation medium with 2, 4-
D 0.1mg/l and BAP 4 mg/l, within 40 Days after Inoculation
(DAI). Shoot organogenesis was obtained in almost 41% of
callus cultures. Shoots developed 4 leaves within 45 Days
DAI. The shoot was transferred to a root inducing medium.
The shoot developed adventitious root in a medium, MS+ 2,
4-D 0.1mg/l.
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Fig 1: Adhatoda vasica habit, 2: Shoot organogenesis on 40 days after inoculation, 3: Shoot with 4 leaves on 45 days after inoculation 4:
Rooted plantlet

Table 1: Rate of callus proliferation in Justicia adhatoda

Explants Initial weights (g) | Final weights (g) 30 DAI | Growth index (%) **
Tender leaf 0.044 0.082* 86.3%
Axillary Bud 0.063 0.204* 223.8%

* Mean of 25 Replicates
** Growth index = Final fresh weight - Initial fresh weight X 100
Initial fresh weight

Table 2: Overall Responses of callusing and organogenesis in Justicia adhatoda

Explant Medium for callusing % of explants responded medium for shoot organogenesis % of explants responded

Leaf 2, 4-D (3mg/l) BAP (0.5mg/l) 18% 2, 4-D (0.1mg/l) BAP (4mg/l)

2, 4-D (0.1mg/l) BAP (4mg/l) 41%

Shoot | 2, 4-D (3mg/l) BAP (0.5mg/l) 43%
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