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Rapid clonal propagation of Vitex trifolia
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Abstract

This report describes in vitro shoot induction and plant regeneration from mature nodal explants of Vitex trifolia L. on
Murashige and Skoog (MS) medium fortified with benzylaminopurine (BAP), kinetin (KN), thidiazuron (TDZ), adenine
(ADE), and 2-isopentenyladenine (2-iP) (0.25 - 10.0 uM). Multiple shoots differentiated directly without callus
mediation within 3 weeks when explants were cultured on medium supplemented with cytokinins. The maximum
number of shoots (9 shoots per explant) was developed on a medium supplemented with 5.0 uM BAP. Shoot cultures
was established repeatedly subculturing the original nodal explant on the same medium. Rooting of shoots was achieved
on half strength MS medium supplemented with 0.5 uM naphthaleneacetic acid (NAA). Rooted plantlets transferred to

pots containing autoclaved soil and vermiculite mixture (1:1) showed 90 % survival when transferred to outdoor.
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Vitex trifolia L. (Verbenaceae) is a small tree known for
its medicinal property. Conventional propagation of Vitex
trees is through vegetative cuttings and suckers (Chadha
1976) and it is slow growing, age and season dependent.
It can also be propagated through seeds, however, seed
set and seed germination is poor. Micropropagation can
provide the opportunity to obtain large number of
homogeneous plants and there are no reports of
micropropagation of this species. So, we attempted for
in vitro propagation of this species and describe here an
efficient and rapid propagation method.

Nodal segments (1 cm long) of Vitex trifolia L. were
obtained from 8-year-old tree growing in the Botanical
garden, Karnatak University, Dharwad, India. Explants
were thoroughly washed under running tap water and
with detergent (Laboline, 0.1 %, v/v) for 10 min, then
surface disinfested with 70 % alcohol for 5 min followed
by immersion in 0.1 % (m/v) mercuric chloride for 5 min.
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After washing several times with distilled water, the cut
edges of the explants were trimmed and cultured on
Murashige and Skoog (MS, 1962) medium containing
3% sucrose, 0.8 % agar (Hi-media, Mumbai, India),
supplemented with different concentrations of cytokinins:
benzylaminopurine (BAP), kinetin (KN), thidiazuron
(TDZ), adenine (ADE) and 2-isopentenyladenine (2-iP)
(0.25, 0.5, 1.0, 2.0, 5.0 and 10.0 uM). A set containing
MS medium without growth regulators served as control.
The medium pH was adjusted to 5.8 prior to the addition
of agar. Medium was distributed into culture tubes
(23 x 150 mm, Borosil, Mumbai, India) and plugged with
non-absorbent cotton wrapped with one layer of
cheesecloth. Culture media was autoclaved at 120 °C for
20 min and cultures were incubated at 25 + 2 °C under
16-h  photoperiod (cool, white fluorescent tubes,
irradiance of 40 pmol m? s™). Explants were subcultured
once in four weeks to fresh medium.

Abbreviations: BAP - N6-benzylaminopurine; KN - kinetin; TDZ - thidiazuron; ADE - adenine; 2-iP - 2-isopentenyladenine;
NAA - 1-naphthaleneacetic acid; IBA - indole-3-butyric acid; MS - Murashige and Skoog (1962) medium.
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Shoots attained 4 - 5 cm in height were transferred to
full, half and quarter strength MS medium containing 2 %
sucrose, and with or without 1-naphthaleneacetic acid
(NAA) and indole-3-butyric acid (IBA) at various
concentrations (0.25, 0.5, 1.0 and 2.0 uM) to test their
rooting efficiency. After 4 weeks in rooting medium, the
rooted plantlets were transferred to plastic vessels
containing sterilized soil and vermiculite (1:1) under
controlled growth chamber conditions (25 + 2 °C, 16-h
photoperiod, 80 % relative humidity and irradiance of
50 pumol m? s?). The potted plants were irrigated with
Hoagland solution once in week. After 2 weeks, the
plantlets were kept under shade for 2 weeks and then
placed outdoors under full sun.

Cultured explants were fixed in FAA (10 cm® of
formalin : 85 cm? of 70 % ethyl alcohol : 5 cm?® of glacial
acetic acid) for 12-h at room temperature, dehydrated by
ethanol-butyl alcohol series and embedded in paraffin
wax. The material sectioned (thickness of 6 um), stained
with 0.05 % toluidine-blue solution (Fowke and Rennie
1996) and examined under compound microscope
(Nikon, Tokyo, Japan).

A complete randomized design was used for all the
treatments. There were 12 replicates for each treatment
and the experiment was repeated twice. The cultures were
observed periodically and morphological changes were
recorded at weekly intervals. Results were subjected to
analysis of variance (ANOVA) and mean values were
separated according to Duncan’s multiple range test at
P =0.05.

The explants cultured on MS medium showed their
first response by initial enlargement of the existing
axillary bud and later shoot sprouting was initiated after
2 - 3 weeks of culture. The percentage of response varied
with the type of growth regulator used, and its
concentration. Among the various cytokinins tested BAP
alone resulted in maximum number of explants initiating
shoots (Table 1). On MS medium supplemented with
BAP, multiple shoots were observed directly without the
intervention of callus. Of the various levels of BAP
tested, 5.0 uM proved to be most effective, as on this
medium the maximum of nine shoots were developed per
explant (Fig. 1C). Histological observation revealed that
direct development of shoots occurred from the nodal
region without callus phase (Fig. 1B). On lowering the
concentration of BAP from 1.0 uM to 0.5 uM, the
number of shoots per culture was reduced. Similarly on
higher concentrations of BAP (10.0 uM) the number as
well as percent response was drastically reduced
(Table 1). Reduction in the number of shoots generated
from each node at BAP concentration higher than the
optimal level was also reported for several medicinal
plants (Kukreja et al. 1990, Sen and Sharma 1991,
Vincent et al. 1992). TDZ (0.25 - 1.0 uM) supplemented
to MS medium induced development of shoots from
nodal explants and optimum of 3.91 shoots was
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developed at 1.0 uM TDZ (Fig. 1A). The cytokinin, 2-iP
also induced multiple shoots, but not as effective as the
BAP treatments. Some treatments caused a considerable
callusing at the base of explants. KN and ADE containing
MS medium also induced shoots from the explants but
the number was not significant compared to BAP
treatment. Of the five cytokinins (BAP, TDZ, KN, ADE
and 2-iP) tested, BAP was most effective in inducing
multiple shoot formation. The stimulating effect of BAP
on multiple shoot formation has been reported earlier for
several medicinal plant species including Ocimum spp.
(Pattnaik and Chand 1996), Piper spp. (Bhat et al. 1995),
Vitex negundo (Sahoo and Chand 1998), Feronia limonia
(Hiregoudar et al. 2003), and Sesbania drummondii
(Cheepala et al. 2004).

The shoot cultures were multiplied by repeatedly
subculturing the original nodal explants on shoot

Table 1. Effect of cytokinins in different concentrations on
shoot regeneration from nodal explants of Vitex trifolia L. Data
were collected after 6 weeks of culture. No response was
observed on MS basal medium. Mean values followed by the
same letter are not significantly different according to Duncan’s
multiple range test at P = 0.05.

Growth [uM] Response Number of shoots
regulators [explant™] [explant™]
BAP 0.25 58.33 0.58 |
0.50 66.66 1.24 h
1.00 75.00 2.16 e
2.00 83.33 5.33Db
5.00 83.33 9.08 a
10.00 66.66 391c
KN 0.25 44.44 0.44m
0.50 55.55 0.60 |
1.00 44.44 0.44m
2.00 22.22 0.38 mn
5.00 22.22 0.38 mn
10.00 16.66 0.33n
TDZ 0.25 75.00 2.08 f
0.50 75.00 2.74d
1.00 83.33 391c
2.00 58.33 0.74 k
5.00 41.66 0.41 mn
10.00 41.66 0.41 mn
ADE 0.25 50.00 0.60 1
0.50 66.66 0.88 ]
1.00 66.66 1.001
2.00 50.00 0.66 kI
5.00 50.00 0.66 kI
10.00 50.00 0.66 kI
2-ip 0.25 58.33 0.58 |
0.50 75.00 1.33¢g
1.00 83.33 2.08 f
2.00 75.00 1.00 1
5.00 50.00 0.58 1
10.00 41.66 0.41 mn




multiplication medium (MS supplemented with 5 uM
BAP) after harvesting newly formed shoot. On average of
10 - 22 shoots were regenerated per explant up to three
subcultures. A similar finding of subculturing the in vitro
generated nodal explants to fresh shoot multiplication
medium was reported in pistachio (Onay 2000),

Leptadenia reticulata (Arya et al. 2003), Sophora
flavescens (Zhao et al. 2004), Calendula officinalis (Cogu
et al. 2004) and Sesbania rostrata (Jain et al. 2004).
After the three sub-culture the shoot multiplication rate
was declined with the explants. A similar result was
1993) and

recorded in Gardenia (George et al.

MICROPROPAGATION OF VITEX TRIFOLIA

Crossandra spp. (Girija et al. 1999). In many plants
species (Debergh and Maene 1981) it was reported that
micropropagation requires two media i.e. a propagation
medium and a shoot elongation medium, which makes
the micropropagation procedures cumbersome and
uneconomical. Some researchers have added gibberellic
acid (GA;) to the shoot multiplication medium to achieve
simultaneous shoot multiplication and elongation;
however, this has drastically affected the shoot
multiplication rate (Sahoo and Chand 1998). In the
present studies shoot multiplication and subsequent
elongation was achieved on the same medium.

Fig. 1. A - Four weeks old culture showing multiple shoots on MS medium supplemented with 1.0 yM TDZ (bar = 0.8 cm);
B - longitudinal section of nodal explant showing direct development of shoots (bar = 2 mm); C - 6-week-old culture showing
multiple shoots on MS medium supplemented with 5.0 uM BAP (bar = 0.87 cm); D - a rooted shoot on half strength MS medium
supplemented with 0.25 pM NAA (bar = 1.12 cm); E - in vitro developed plantlets transferred to pot (bar = 1.6 cm); F - regenerated

plants, 8 weeks after transfer from culture tubes to soil (bar = 7 cm).
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Shoots of 3 - 5 cm were transferred to full, half and
quarter strength MS basal medium supplemented or not
with NAA and IBA (0.25, 0.5, 1.0 and 2.0 uM) for the
induction of roots. No roots were developed from
regenerated shoots maintained on full strength MS basal
medium and MS medium supplemented with NAA. Root
formation was achieved within two weeks, from the bases
of the shoots on half strength or quarter strength MS
medium and the best rooting was achieved in these media
fortified with 0.25 uM NAA (shoots induced 6.91 and
6.75 roots, respectively; Fig. 1D). Similarly, NAA has
been used for in vitro rooting of shoots in a number of
woody plant species (Barlass and Skene 1982, Rout et al.
1990, Naik et al. 2000).

The rooted plantlets were taken out gently from the
test tubes and washed with sterile water to remove
adhered agar and traces of the medium to avoid
contamination. They were then transferred to plastic
vessels containing sterile soil and vermiculite (1:1). Pots
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