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Abstract

Nodal explants of Ocimum basilicum L. (Sweet basil, Lamiaceae),
showed shoot proliferation after 7-10 days on MS media
containing 1.5 mg/L kinetin. In vitro flowering was achieved
from 90% of the shootlets which were sub cultured on a
half strength MS media fortified with 5 mg/L BAP and 1
mg/L IAA. Cytokinin alone or in combination with GAs
and NAA resulted in shoot proliferation only. For rooting
the plantlets were subcultured on MS basal medium sup-
plemented with 3 mg/L NAA and rootlets emerged after
10 days of incubation. The survival percentage of trans-
planted plantlets was 70%.

introduction

Ocimum basilicum L. (Sweet basil, Lamiaceae), is a multi-
purpose medicinal herb. It contains volatile oil with
eugenol, methyl eugenol, cervacrol and caryophylilin
{Anonymous, 1988). It is mainly propagated only through
seeds and vegetative propagation is also not advisable.
There are earlier reports on in vitro systems for O. basilicum
toward regeneration of shoots and roots but there is no
report about in vitro flowering (Ahuja et al., 1982; Sahoo
and Chand, 1998; Shahzad and Siddiqui, 2000; Begum et
al.,, 2002). The ability of explants to form flowers in vitro
depends on numerous internal, external, chemical and
physical factors and virtually all these factors interact in
various complex and unpredicted ways (Tran than van,
1973; Scorza and Janick, 1980; Croes et al., 1985; Compton
and Vielleux, 1992). Combination of genetic and environ-
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mental factors also play a role in flowering response in
vitro (Tisserat and Galletta, 1993). Flowering in vitro can
occur on explants from flowering plants of some woody
species (Scorza, 1982). It has been established that in bud-
ding and early flowering stages the basil oil was rich in
monoterpeﬁes; the quantity of sesquiterpenes and phenyl-
propane derivatives increased only in later stadiums
(Lemberkovics et al., 1998). Since there is no report on in
vitro flowering from the O. basilicum explants, the present
investigation was aimed to induce in vitro flowering from
nodal explants.

Materials and Methods

Young nodal explants after removing the leaves were
washed thoroughly under running tap water for half an
hour to remove surface adhering contaminants. The
explants were then treated with detergent solution for 5
min followed by surfactant (Tween 20) treatment for 10
min. Then with alcohol wash for just washing off the cont-
aminants followed by 0.1% mercuric chloride treatment for
2-3 min. The explants were then rinsed in 0.5% antifungal
(zole) solution for 10 min. The materials were then thor-
oughly washed 2-3 times with sterile distilled water. The
explants were then cultured on half strength MS basal
medium supplemented with 1.5 mg/L kinetin and incu-
bated under 3000 lux and 16 hrs photoperiod.

Results and Discussions

Shoot proliferation was observed after 7-10 days on
MS media containing 1.5 mg/L kinetin. The shoots were
then subcultured on to half strength MS media fortified
with various combinations and concentrations of growth
regulators as illustrated in Tables 1 and 2. Flowering was
observed from 90% of the shootlets on half strength MS
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Table 1. In vitro responses of nodal explants of O. basilicum on half
strength M5 medium supplemented with various hormonal

combinations.
Serial BAP Other Growth
No. (mg/L) regulators Response
1 0 0 No Response
2 - Shooting Regeneration
with callusing at the base
3 - KN (1.5 mg/L) Shoot Regeneration
4 2 GA3 (1 mg/L) Shoot elongation
5 5 1AA (1mg/L) Shoot Proliferation with
Flowering
6 7 1AA (1 mg/L) Shoot Proliferation
7 5 NAA (1 mg/L) Shoot Proliferation
8 - NAA (3mg/L) Rooting

Table 2. In vitro flowering responses of nodal explants of O.
basilicum on half strength MS medium.
Serial
No.
1 BAP (3mg/L)+1AA(Img/L) No flowering response
2 BAP (5mg/L)+1AA(3mg/L) 1414+0.58
3 BAP (7mg/L)+1AA(5mg/L) No flowering response

Data points are Standard Deviation +SE. of 3x 12 replicates

Growth regulators Flowering Response

media fortified only with 5 mg/L BAP and 1 mg/L IAA
(Figure 1A and 1B). Flowering buds emerged and devel-
oped into inflorescence after 20 days of incubation. Similar
results were reported in Vitex where they used 1.5 mg/L
BAP in combination with 0.1 mg/L NAA (Thiruvengadam
and Jayabalan, 2001). Various factors such as carbohy-
drates, growth regulators, light and pH of the culture
medium are playing a major role in flowering (Heylon and
Vendrig, 1988). Jumin and Ahmed (1999) recommended
0.01 mg/L BAP to induce flowers in Murraya. Stephen and
Jayabalan (1998) induced maximum number of flowers
from Coriandrum on culture with 0.15 mg/L NAA and 0.5
mg/L GAs. Flower bud maturation was observed on the
BAP (5 mg/L) + IAA (1 mg/L) medium which is support-
ed by the study of Patil et al. (1993), which indicated that
the exogenous cytokinin stimulates flowering by activation
of endogenous cytokinin in ascending xylem sap. Earlier
studies indicated that during budding and early flowering
stages the basil oil was rich in monoterpenes (Lember-
kovics et al., 1998). In our study in vitro grown shootlets of
O. basilicum and O. gratissimum were found to be more
suitable than in vivo leaf, callus and cell free supernatant
for secondary metabolite productivity in general and
eugenol productivity in particular (Unpublished data). The
present work on in vitro flowering will go a long way in
the determination of stages at which we can exploit the
secondary metabolites of our choice. Shootlets were sub-

Figure 1. A and B: In vitro flowering from the nodal explants, C:
In vitro plantlet with flowers and rootlets, D: Plantlet after
hardening.

cultured on to the MS basal media supplemented with var-
ious concentrations of NAA, of which NAA (3 mg/L) was
found to be more suitable for rootlet formation (Figure
1C), Whereas in O. sanctum rooting was reported on 1
mg/L NAA and in O. americanum on 1 mg/L IBA (Patnaik
and Chand, 1996). Hardened plantlets (Figure 1D) were
successfully transferred to the field conditions.
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