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PLANTLET FORMATION THROUGH SHOOT TIP CULTURE IN VASAKA

{ADHATODA VASICA NEES)
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Shoot tips of Adhatoda vasica Nees were cultured on B5 medium supplemented with KN alone & in combination of NAA Multiple
shoot buds were obtamed on supplementing the media with Phloroglucmol (396.48 pM). Reduced concentration of KN (4 6S pM) was
favourable for elongation of shoots. Shoots rooted when transferred to B5 medium with half strength inorganic and organic constituents

Complete plantlets were formed in quarter strength medium.
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About a quarter of the prescription drugs used In
Industrialized nations contain ingredients extracted
from higher plants (Anderson et al., 1982).
Micropropagation of medicinal plants is of consid-
erable importance for mass propagation of high
yielding clones (Chomchalow and Sahavacharin,
1981). Tissue culture technigues have been reported
for conservation and multiplication of medicinal
plants and for the production of physiologically
active important compounds (Cervelli, 1987; Pandey
et al., 1992). Shoot tip culture has been widely used
for rapid propagation of many species due to its ad-
vantage over traditional methods (Hu and Wang, 1983).

Vasaka (Adhatoda vasica Nees syn. Justicia
adhatoda L, family Acanthaceae) is a multipurpose
shrub of tremendous medicinal significance and Is
used for the treatment of cough, bronchitis, asthma
and tuberculosis (Pandita et al., 1983). There iIs a
considerable demand for this plant within the coun-
try. Its indiscriminate use has led to its large scale
depletion In the wild and has necessitated its replen-
Ishment and cultivation.

Although some work has been done on regenera-
tion ofroots of Adhatoda its tissue culture has scarcely
been attempted (Jaiswal et al., 1983). The present
communication describes an efficient procedure for
regeneration of plantlets from shoot tip cultures of A.
vasica.

MATERIALS AND METHODS

Esatablishment of cultures

Small twigs of A. vasica were collected from
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naturally growing healthy and active plants. In vitro
cultures were initiated from shoot tips (3-8 mm)
possessing 2-3 primordial leaves. Explantswere thor-
oughly washed underrunning tap water for 1hr. Surface
sterilization was carried out with 2% Teepol (10 min.)
followed by 70% Ethanol (10 min) and finally with
0.1% HgCIl2 (10 min). Explants were washed with d
H20 iIn between and then rinsed several times with
sterilized double distilled water before inoculation.
For the present study B5 medium (Gamborg et al.,
1968) supplemented with different concentrations
(0.46, 2.32, 4.65, 23.23 and 46.46 jjM) of cytokinin
viz Kinetin (6 furfurylamiropurine) alone and incom-
bination with auxin viz NAA (alpha) naphthalene
acetic acid), (0.54-5.37 pM). The medium was sup-
plemented with 3% sucrose (Qualigens) and solidi-
fied with 0.8% agar (Qualigens). Additives like
Phloroglucinol (396.48 pM) was also included In the
medium. The pH of the media was adjusted to 5.6-
5.8 before autoclaving. Cultures were maintained at
25 £ 2°C with 16 hr photoperiod (approx 1500 lux)
and subcultured every 4 weeks. A total of 15 repli-
cates were kept in each treatment and each treatment
was repeated twice.

OBSERVATIONS AND DISCUSSION
Shoot differentiation

Explant sewelling was the first change in the shoot
tips cultured on medium containing KN (0.46 - 46.46
jiM) alone within 8-10 days of inoculation. However,
neither low (0.46-4.65 pM) nor high (46.46 pM)

concentrations proved suitable for initial regenera-
tive response and only a moderate concentration of
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Table 1 Frequency of shoot formation from apical buds of A vasica
on B5 medium supplemented with growth regulators (Mean = SE).

PGRs Shoot Formation
(pPM) (%)
1. KN
0.46 46.67 T 20.06
2.32 13.34 £ 3.35
4.65 16.67 + 10.02
23.23 83.34 * 16.72
46.46 13.34 £ 3.35
2. NAA + KN

0.54 + 0.46 80.00 £ 13.37
0.54 + 2.32 86.67 * 6.69
0.54 + 4.65 903.34 * 6.69
0.54 + 23.23 100

0.54 + 46.46 90.00 = 10.03
2.69 + 0.46 100

2.69 + 2.32 86.67 * 6.69
2.69 + 4.65 03.34 £ 6.69
2.69 4 23.23 903.34 = 6.69
2.69 + 46.46 83.34 * 16.72
537 + 0.46 90.00 = 10.03
537 + 2.32 83.34 = 16.72
537 + 4.65 96.67 + 15.78
537 + 23.23 60 + 6.69
5.37 + 46.46 73.34 * 6.69

(23.23 pM) KN exhibited excellent (100%) shoot
growth. A combination of KN (0.46-46.46 pM) with
NAA (0.54-5.37 pM) also produced favourable re-
sults (Table 1). The higher frequency of shoot growth
In combined treatments emphasizes the requirement
of both auxins and cytokinins for shoot formation as
reported earlier (Das and Mitra, 1990).

The explants were subcultured in the same me-
dia with the additive like Phloroglucinol (396.48 pM).

After one subculture a cluster of shoot buds was
observed with KN (23.23 pM) alone as well as KN
(0.46-23.23 pM) combined with NAA (0.54 pM)
Rosette bud clumps formed were compact and small
In size (Fig-1) hindering the separation of clumps
Into smaller units. A higher frequency of multiple (2-
9) shoot formation occurred from rosette clumps
when KN level was reduced from 23.23 pM to 4.65
pPM. Similar observation was made incombined treat-
ments employing KN (4.65 pM) and NAA (2.69 jjM).

Elongation of microshoots

Elongation of shoot buds was difficult and a slow
process due probably to multiple shoot formation.
The Induction of multiple shoot buds has been re-
ported In past to inhibit whole plantregeneration (Reddy
and Bahadur, 1989). To overcome this problem KN
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Fig 1. Multiple shoot formation on B5 + KN (4.65 pM) + PG (396.48
pM). Fig 2. Elongation of shoot buds on B5 (half) + KN (4.65 pM)
+ PG (396.48 pM). Fig 3. Root regeneration from elongated shoots
on B5 (quarter) + KN (4.65 pM) + PG (396.48 pM). Fig 4. Four
week old plantlet transferred to soil.

levels were altered during subsequent subcultures.
Elongation of the shoots were favoured by KN at low
(4.65 pM) concentrations (Fig 2) whereas its high
(46.46 pM) concentrations was found to be inhibi-
tory. similar observations were made in other species
(Lee and Wetzstein, 1990).

The addition of Phloroglucinol (396.48 pM) In
the elongation medium further supported growth and
elongation of the microshoots as described earlier
(Thomas and Mehta, 1983). Microshoots were
subcultured on the the same medium thrice to obtain
proper growth of the shoots. It was necessary to separate
the elongating shoots (2 cm) from the rosette clumps
and culture in reduced (1/2) strength medium. This
step was essential for the growth of the remaining
shoots of the clump.

Root Induction

Induction of long and thin roots occurred in the
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shoot elongation medium containing half strength of
micro and macro elements within a period of 10-15
days. This was followed by their culture Iin quarter
(1/4) strength media which led to further strengthen-
Ing of the root system within the subsequent four
weeks (Fig 3). This observation supports the earlier
finding of the suitability of reduced media strength
for root regeneration (Phillips et al., 1996). How-
ever, this report differs with the earlier finding that
exogenous KN inhibits the normal development of
apical meristem into a complete plant (Smith and
Murashige, 1970).

Soil transfer

Roots of the plantlets (4-5 cm) were freed from
adhering agar and washed with sterilised water. They
were then treated with bavistin (0.1%) and finally
transferred to FYM : soil (presterilized) (1:1). The
plantlets frequently irrigated with water have been
maintained in Plant Growth Chamber where they have

been showing vigorous growth for over two months
now (Fig 4).
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