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The pot culture and small field plot
experiments should be extended to field
trials to assess the usefulness of the
protocols for farm-level yield enhance-
ment in rice. Also, since the enlarge-
ment of the caryopsis of most other
cereal grains is not restricted by sterile
glumes as in the case of rice, BR and
BAP may be expected to morc readily
promote size/weight in these other ce-
real grains.
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In vitro multiplication of Centella asiatica, a medicinal herb

from leaf explants

Piant-based remedies have always been
an integral part of traditional medicine
throughout the world. The increasing
demand for herbal medicines in recent
years due to their fewer side effects in
comparison to synthetic drugs and anti-
biotics, has highlighted the need for
conservation and propagation of me-
dicinal plants. Tissue culture provides
efficient techniques for rapid and large-
scale propagation of medicinal plants
and their in vitro conservation of germ-
plasms,

Centella asiatica L. (Apiaceae) 1s an
important medicinal plant used in sev-
eral ayurvedic precparations and 1s re-
ported to pOSSess antileprotic,
antifilarial, antifeedant, adaptogenic,
antiviral and antibacterial properties',
It is also reported to possess insecticidal
properties’. The plant contains several
triterpene saponins, e.g. asiaticoside and
sapogenins, the bitter principle vellann,
the glycosides, centelloside, the alkaloid
hydrocotylin amongst other
nents*?. The requirement of C. asiatica
i$ now met from the natural populations,
lcading to their gradual depletion, Tis-
sue culture techniques can play an im-

compo-

portant role in the rapid multiplication
of elite clones and germplasm conser-
vation of C. asiatica. Furthermore, there
is a wide scope for application of bio-
technology for improvement of this
important medicinal plant for which
standardization of an efficient direct in
vitro multiplication protocol is a crucial
prerequisite. The present paper, to our
knowledge, reports for the first time, a
simple and rapid method for the in vitro
multiplication of C. asiatica from leaf
explants and soil establishment of
plants,

Leaf explants, collected from 5-6
months old glasshouse grown plants of
C. asiatica were initially washed with a
detergent solution (1% teepol) for 2-3
min, followed by thorough washing
under running tap water for 30 min. The
explants were then surface sterilized
with an aqueous solution of 0.1% (w/v)
HeCl, (HiMedia, India) for 2-3 min,
followed by a final 5-6 rinses with ster-
ile double distilled water. The sterilized
leaf explants, dissected into two halves
with or without pctioles, were cultured
on modifications of Murashige and
Skoog’'s (MS) medium® containing dif-
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ferent concentrations and combinations
of cytokinins (0.5 to 3.0 mg/l)- 6-
furfuryl benzylaminopurine (BAP) and
kinetin (Kn} and auxins (0.0l to
0.1 mg/l)—indole butyric acid (IBA)
and naphthaleneacetic acid (NAA). All
the cultures were maintained at
25 +2°C, under continuous light of
3000 [ux and with 55-60% relative
humidity.

Leaf segments devoid of petioles
were more responsive than those with
petioles. BAP (2 mg/l) along with IBA
(0.1 mg/l) produced maximum sprouting
where 80% of the leaf segiments devoid
of petioles showed initiation along the
margins and cut ends (Figure 1 a) within
two weeks, and only 30% of leaves with
petioles responded, showing initiation
near the distal cut ends of petioles after
4 weeks of culture initiation (Figure
1 b). On the other hand, combinations
with Kn failed to show any response and
resulted in yellowing of the explants.
The superiority of BAP over Kn in
multiple shoot induction was also re-
norted earlier in a number of medicinal
pluntﬁ?"“. Although the initial sprouting
required the presence of BAP at 2 mg/l
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Figure 1. In vitro multiplication of Centella ustuticu trom leaf explants: @ and b, Imtial re-
sponse of leaf segments with or without petiofes on MS medium with 2.0 mg/l BAP and
0.1t mg/l IBA; ¢, Multiple shoot regeneration on MS + 3.0 mg/l BAP and 0.05 mg/l NAA
from pre-cultured leaf segments; d, Root induction in half strength MS medium containing
1.0 mg/l 1BA; e, In vitro regenerated plantlets showing prostrate stem with rooting at the
nodes (indicated with arrow); f. Ex vitre establishment of regenerated plants.

concentration and IBA at 0.1 mg/]l con-
centration, differentiation of shoots and
their growth required transfer of cul-
tures to a medium with a relatively
higher concentration of BAP (3.0 mg/l)
and NAA at a lower concentration
(0.05 mg/1) instead of IBA. The best
result, tn terms of maximum number of
healthy shoots/explants showing rapid
elongation was cbtained on the above
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mentioned media combination where
shoot number (mean * SD) reached
11 +1.4 within 3 weeks of subculture
(Figure 1 c). For root initiation, sturdy
and healthy  individual shoots
(approximately 3—4 cm long) were sepa-
rated and subcultured on full and half
strength MS medium with or without an
auxin (NAA or IBA at 0.5 or 1.0 mg/l).
Root induction was observed in all

shoots with every media combination
tried. However, the average number of
roots and root Iength was better on half
strecngth MS  medium  containing
1.0 mg/l IBA (Figure 1 d). On this me-
dium prostrate stems with rooting at the
nodes also developed, after about two
weeks of culture (Figure 1e¢). The
rooted plants were transferred into
earthen pots (Figure If} containing a
soil and sand mixwre (2:1), with
89+ 3% survival under glasshouse
conditions. The protocol described in
this note could be useful for large scale
multiplication of this important medicinal
herb, as well as for its ex situ coservation.
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