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BRIEF COMMUNICATION

Rapid micropropagation of Ocimum basilicum using shoot tip explants
pre-cultured in thidiazuron supplemented liquid medium

I. SIDDIQUE and M. ANIS*

Plant Biotechnology Laboratory, Department of Botany, Aligarh Muslim University, Aligarh-202002, India

Abstract

An efficient protocol has been developed for rapid micropropagation of Ocimum basilicum. Multiple shoots were
induced by culturing shoot tip explants excised from mature plants on a liquid Murashige and Skoog (MS) medium
supplemented with 5 - 100 pM of thidiazuron (TDZ) for different treatment duration (4, 8, 12 and 16 d). The optimal
level of TDZ supplementation to the culture medium was 50 uM for 8 d induction period followed by subculturing in
MS medium devoid of TDZ as it produced maximum regeneration frequency (78 %), mean number of shoots (11.6 =
1.16) and shoot length (4.8 £ 0.43 cm) per explant. A culture period longer than 8 d with TDZ resulted in the formation
of fasciated or distorted shoots. The regenerated shoots rooted best on MS medium containing 1.0 pM indole-3-butyric
acid (IBA). The micropropagated shoots with well developed roots were successfully established in pots containing
garden soil and grown in greenhouse with 95 % survival rate. The regenerated plants were morphologically uniform and

exhibited similar growth characteristics and vegetative morphology to the donor plants.
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Ocimum basilicum L. (Lamiaceae) commonly known as
sweet basil is a native to tropical Asia. The leaves have
numerous dot like oil glands, which secrete strongly
scented volatile oils. The plant is used as food flavourant,
in perfumery and cosmetics as well as in medicines.

The conventional method for propagation of
O. basilicum is via seeds. However, poor germination
potential restricts its multiplication. Moreover, seed
derived progenies are not true to type due to cross
pollination (Heywood 1978). In vitro micropropagation is
an effective means for rapid multiplication of species in
which conventional methods have limitations (Nehra and
Kartha 1994, Sudha and Seeni 1994, Singh and Sehgal
1999, Martin 2002).

Thidiazuron (N-phenyl-1,2,3-thidiazol-5yl urea) has
shown to possess potent activity as a cytokinin in the
regulation of shoot organogenesis in several plant species
(Huetteman and Preece 1993, Mithila ef al. 2001, Faisal
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et al. 2005, Onofrio and Morini 2005, Radhika et al.
2006). There have been few previous reports on
micropropagation of O. basilicum via nodal segment and
shoot tip culture (Sahoo et al. 1997, Begum et al. 2002)
but none of these reports have used TDZ for in vitro
propagation. The present study assessed the potential of
TDZ on the multiple shoot induction by culturing shoot
tip explants of O. basilicum in liquid medium followed
by their transfer to MS medium without TDZ.

Shoot tip measuring 0.5 - 0.8 c¢cm in length were
excised from 2-year-old plant grown in the Botanical
garden of the University. These were washed first under
running tap water for half an hour, then treated with a
liquid detergent, Teepol 5 % (v/v) for 15 min and finally
washed thoroughly in sterile double distilled water. The
explants were surface sterilized in 0.1 % (m/v) HgCl,
solution for 4 min followed by repeated washing with
sterile double distilled water. The material was cut into

Abbreviations: IBA - indole-3- butyric acid; MS - Murashige and Skoog medium; PGR - plant growth regulator;

PPFD - photosynthetic photon flux density; TDZ - thidiazuron.
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appropriate sizes and cultured on sterile Murashige and
Skoog medium (1962). The basic nutrient medium
consisted of MS salts and vitamins with 3 % (m/v)
sucrose and 0.8 % (m/v) agar or 0.25 % (m/v) Gelrite.
Liquid MS medium was supplemented with various
concentration of TDZ (5, 25, 50, 75 and 100 uM). The
pH of the medium was adjusted to 5.8 with 1 M NaOH
prior to autoclaving at 121 °C at 1.06 kg cm™ for 20 min.
All cultures were maintained in a culture room at tempe-
rature of 24 + 2 °C, 16-h photoperiod with a photo-
synthetic photon flux density (PPFD) of 50 pmol m™s™
provided by cool white fluorescent lamps (Philips,
Mumbai, India) and relative humidity of 60 - 65 %.

The shoot tip explants were cultured in 50 cm’ liquid
MS media supplemented with TDZ (5 - 100 uM) on a
rotatory shaker at 100 rpm. MS medium lacking growth
regulator surved as control. For determining the optimal
duration of exposure of the explants to the medium
containing TDZ, the explants from each treatment were
subcultured onto MS basal medium after 4, 8, 12 and 16 d
of culture. All cultures were transferred to fresh medium
after every 2 weeks. The percentage of explant forming
shoot, number of differentiated shoots and shoot length
per explant were recorded after 8 weeks of culture.

For root induction, excised shoots (> 4 cm) with four
or more leaves were harvested and transferred to full
strength MS medium supplemented with IBA (0.5, 1.0,
1.5, 2.0 and 5.0 puM). The percentage of rooting, mean
number of roots and root length were recorded after
4 weeks of culture. Healthy plantlets with well developed
shoot and roots were removed individually from culture,
washed gently under running tap water and transferred to
pots containing sterile Soilrite under 16-h photoperiod.
Rooted plantlets were covered with transparent polythene
bags punched with 4 - 5 holes to allow gaseous exchange
and ensure high humidity. These were watered every 3 d
for 2 weeks with half strength MS salt solution.
Polythene bags were removed after 2 weeks and after
4 weeks, these plants were transferred to pots containing
normal garden soil and maintained in greenhouse.

All the experiments were repeated thrice and twenty
replicates were employed for each treatment. The effect
of different treatments was quantified and data was
analyzed using one way analysis of variance (ANOVA)
and means were compared using Duncan’s multiple range
test at 5 % level of significance.

The shoot tips failed to respond morphogenetically to
a growth regulator free MS medium. The explants
cultured on the media containing different concentrations
of TDZ for different length of incubation showed initial
bud break after one week. The rate of shoot induction
varied between 2 to 11 shoots per explants depending on
the concentrations of TDZ, the duration of exposure in
liquid medium followed by their transfer to MS gelled
medium without TDZ (Table 1). The optimal concen-
tration and duration of TDZ for induction of shoots was
50 uM for 8 d as it gave the highest shoot regeneration

788

Table 1. Effect of different concentrations of TDZ and duration
of culture on TDZ supplemented liquid MS medium on
regeneration of shoot tip explants of O. basilicum 8 weeks after
transfer to MS basal medium. Values represent means + SE.
Means followed by the same letter are not significantly different
by the Duncan’s multiple range test at 5 % probability level.

TDZ Culture Regeneration Number Shoot length
duration of shoots
(uM] [d] [%] [explant™] [em]
5 4 43 2.1+0.20 1.3+£0.17%
8 52 4740408 23+0.23%f
12 45 3.5+030%  1.8+0.12%"
16 39 2.8 +0.17% 1.0+0.10"
25 4 61 6.2 +0.61°" 2.4 +0.18%f
8 72 8.6+0.70"  35+023%
12 65 7.6+0.46°  2.7+0.17°%
16 60 6.4+037°%  1.3+0.34%
50 4 70 9.4+0.86"  3.0+0.31%
8 78 11.6+1.16° 4.8 +0.43°
12 72 102 £0.98%  3.7+0.23°
16 67 83+0.68¢  2.4+0.24%
75 4 57 5.7+046%  2.5+030%
8 68 7.1+£055%  3.6+037°
12 60 6.1 £0.44°%" 2.6+ (.29%f
16 55 46+046%  1.9+0.26°%
100 4 45 3.4+030% 2.0+ 0.23%f
8 59 424037 2.6+0.35%
12 52 3.0 + 0.20% 1.9 + 0.26°%
16 41 2.6+0.19F 1.3+0.17%

Table 2. Effect of IBA concentration on root induction from
in vitro raised shoots of O. basilicum after 4 weeks of culture.
Values represent means £ SE. Means followed by the same
letter are not significantly different by the Duncan’s multiple
range test at 5 % probability level.

IBA Rooting Number of Root length
[uM] [%] roots [shoot™'] [cm]

0.5 75 48+0.17° 2.5+031°

1.0 87 5.4 +0.30° 43 +0.38°

1.5 80 4.0+0.23° 3.6 £0.26°

2.0 70 3.5+0.20° 2.4 +0.30™
5.0 63 2.7+0.14° 1.5+0.23°

frequency (78 %), mean number of shoots (11.6 + 1.16)
and shoot length (4.8 + 0.43 cm) after 8 weeks of transfer
to TDZ free MS medium (Fig. 14B). Although a low
range of concentrations of TDZ, from 1 nM to 10 uM is
recommended for shoot proliferation (Huetteman and
Preece 1993), our results showed that a short term
exposure to high concentrations of TDZ prior to culture
in PGR free MS medium enhanced shoot multiplication
in O. basilicum. The effectiveness of short term exposure



and stimulating effect of TDZ on bud break and multiple
shoot formation has been reported earlier for several
aromatic and medicinal plant species including
Hypericum perforatum (Murch et al. 2000), Curcuma
longa (Prathanturarug et al. 2003), and Arachis
correntina (Mroginski et al. 2004). It is suggested that
TDZ may be needed as a trigger for initiating the
proliferation of shoot meristems and further incubation on
PGR free MS medium led the explants to further
development (Khalafalla and Hattori 1999).

Explants which remained on the TDZ supplemented
medium beyond 8 d of incubation, showed reduced
number of shoots which appeared stunted and deformed.
Similar deformities have been reported in several plant
species by Pattnaik and Chand 1996, Murch et al. 2000,
Faisal et al 2005. Higher concentration of TDZ
(100 uM) suppressed the regeneration frequency, mean
number of shoots and shoot length as it induced callusing.
Reduction in the number of shoots generated from each
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shoot apices at TDZ concentrations higher than the
optimal level was also reported for several plants (Sudha
and Seeni 1994, Hutchinson and Saxena 1996, Pattnaik
and Chand 1996, Faisal et al. 2005). The shoots induced
from different treatments of TDZ were subcultured
3 times to hormone free MS medium for shoot multipli-
cation at an interval of 2 weeks.

The in vitro regenerated shoots induced roots when
transferred to MS medium containing different concen-
trations (0.5 - 5.0 uM) of IBA (Table 2). Of the various
concentrations tested, the maximum frequency of root
formation (87 %), mean number of roots (5.4 £ 0.30) and
root length (4.3 £ 0.38 cm) was achieved in a medium
containing 1.0 pM IBA after 4 weeks of culture (Fig. 1C).
Optimum rooting response using IBA has been reported
for several plants including Tylophora indica (Faisal and
Anis 2003), Sesbania drummondii (Cheepala et al. 2004),
and in Psoralea corylifolia (Faisal and Anis 2006).

Fig. 1. Effect of the pretreatment of TDZ on shoot bud induction from shoot tip explants of O. basilicum. A - induction of shoot buds
in PGR free MS medium after 8 d pretreatment of 50 pM TDZ; B - proliferation of shoots after 8 weeks in PGR free MS medium;

C - rooted plantlet; D - an acclimatized plant.
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Rooted plantlets with 5 - 6 fully expanded leaves and
well developed roots were transferred to pots containing
sterile Soilrite and hardened off in a growth chamber for
4 weeks. After one month, the micropropagated plants
were planted in earthen pots containing garden soil and
maintained in a greenhouse (Fig. 1D). The survival rate
after transfer was 95 %. The regenerated plant exhibited
morphological characteristics similar to those of the
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