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INTRODUCTION

Cordia myxa Roxb. commonly known  as lasora is one of the
important members of the family Boraginaceae. The plant is
useful in many ways as its leaves are used for treatment of
cough and urinary disorder. Kaushik et al. (2010) reported
the antimicrobial activity of Cordia myxa. The fruit contains ab
out 80%  pulp~   pulp contain s per  100g  dry  weight:  ash 
6.7 g, crude  protein  8.32g,  lipid  2.2 g,  crude  fibre  25.7g
 and carbohydrates 57.08 g and 281.4  k calorie (Aberoum
and, 2011).The unripe fruits are used for making of  pickle,
while ripe fruits with mucilaginous pulp are eaten as fresh
fruits.

Lasora is quick growing drought tolerant fruit tree favoured
for cultivation in marginal eco-system due to several xerophytic
characteristics. There is no well-defined cultivar in lasora.
However, great variation exists in the size of fruits and their
pulp content. Large fruited cultivars are preferred to cultivate
to have average fruit weight not less than 8g, and suitable for
consumption whereas small fruited ones (Sharma et al., 1983).
It is generally multiplied by seeds, which results in considerable
variation in plant type and its growth, yield and fruit quality.
Plant tissue culture being essential component of plant
biotechnology which can be an alternative tool for rapid
multiplication of elite genotypes with limited number of mother
plants. This method can be a alternative way for vegetative
propagation of horticultural crops (Alizadeh et al., 2010).
Clonal propagation through tissue culture (popularly known
as micro-propagation) is relatively rapid and can be performed
within a small space (Krishna et al., 2008; Eftekhari et al.,
2012). The major benefit of clonal cultivars in commercial

production is the uniformity of individual plants within a clone
population (Krishna and Singh, 2013).

Keeping these in view, the present investigation was carried to
produce elite planting material of lasora through micro-
propagation.

MATERIALS AND METHODS

The present investigation was carried out during the year 2015-
2016 in Tissue Culture Laboratory, Department of Horticulture,
Institute of Agricultural Sciences, Banaras Hindu University,
Varanasi. In-vitro propagation was carried out by taking the
nodal segments of the plant which were selected from the
mother plant with early maturing, free from insect pests and
diseases and were vigorous. Spraying of SAAF (0.2%) was
done 3-5 days before the collection of explants. The explants,
i.e., nodal segments or intermodal segments in 1.5-2.0 cm
(length) and 0.2 cm (width) with a healthy bud excised from
the healthy and vigorous branches of field grown lasora plant.
The explants were thoroughly washed under running tap water
for 7-10 minutes, and then washed with Tween-twenty for 2-3
times and transferred to fungicide solution for different time
durations. After washing, the explants were dipped in 50 mg/
L citric acid + 100 mg/L ascorbic acid for 20 min to overcome
the problem of explant browning. Generally, the time of
sterilization depends on the type of tissue for instance; leaf
tissue requires shorter sterilization time than the seeds with a
tough seed coat (Ndakidemi et al., 2013). The explants were
then subjected to surface sterilization with 0.1% HgCl2
(Mercuric chloride) for different durations and washed with
autoclaved distilled water. Maximum survival with minimum
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tissue injury was found when explants were treated with
mercuric chloride for 4 minutes (Rattanpal et al., 2011). All
the process of sterilization and inoculation of explants were
carried out inside Laminar Air Flow Chamber (LAFC) with
proper sterilization techniques. Culture tubes/flasks after
inoculation were incubated in the growth chamber at 25±2ºC
temperature with 16/18 hours day/night regime at 3000-3200
lux light intensity supplied through fluorescent tubes.
Sterilization of growth media and instruments were done by
autoclaving at 121ºC at 15 psi for 20 minutes. Nodal segments
were inoculated on MS medium supplemented with different
concentrations of BAP and NAA.

RESULTS  AND DISCUSSION

After five to seven days of inoculation of explants, the buds
started responding by showing bud break and sprouting.
Cytokinins promoted shoot proliferation as cytokinins induce
cell division and organ enlargement (Devlin, 2000). Cytokinins
concentration (BAP) increased the number of shoot up to
certainl level and then decrease with further increase in
cytokinins concentration (Singh et al., 2016). The stimulating
effect of BAP alone on shoot proliferation and in-vitro multiple
shoot formation have been reported in Curculigo orchioides
(Thomas, 2007), Phaseolus lunatus (Kanchiswamy and Maffei,
2008) and Juncus effusus (Xu et al., 2009). The synergistic
effect of BAP and NAA has also been demonstrated in many
medicinal plants, e.g., Santolina canescens (Casado et al.,

2002) and Bupleurum fruticosum (Fraternale et al., 2002).
Keeping in view the beneficial effect of BAP and NAA in
promoting shoot proliferation its combination was taken as
treatment while conducting the experiment. Nodal segments
were found to be better explants for initiation of in vitro culture
in lasora. Various treatments with association of growth
regulators were applied to different explants. For multiple shoot
induction, the type and the concentration of the growth
regulator in the medium were observed to be important factor
(Bhat et al., 2013; Pawar et al., 2013).

No shoot proliferation was observed under control condition
(without growth regulators). Treatment consisting of BAP (3.5
mg/L) and IBA (0.07 mg/L) gave best response with maximum
of 89 per cent nodal segment sprouting, maximum number of
5 shoots, maximum shoot length of 3.75 cm and highest
number of 6 leaves per explant as compared to rest of the
treatments (Table 1). Maximum numbers of roots per explant
along with more elongated roots were observed under IBA
alone. The effectiveness of IBA on rooting has also been
reported on a number of medicinal plants like Heliotropium
indicum (Kumar and Rao, 2007), Hemidesmus indicus
(Sreekumar et al., 2000), Cunilagalioides(Fracaro and
Echeverrigary, 2001) and Aloe polyphylla (Abrie and van
Staden, 2001).
IBA was used for rooting of proliferated shoots of lasora. The
shoots obtained from culture were transferred onto root
induction medium containing IBA alone. It took about one
month for root induction. The best result was obtained by

Table 1: Effect of BAP and NAA on shoot proliferation.
Concentration of growth Sprouted Number of Shoot Number
regulators (mg/L) shoot (%) shoots length(cm)  of leaves
(BAP+NAA)
T1 (0.00+0.00) 0.00 0.00 0.00 0.00
T2 (0.5+0.01) 47.25 0.75 1.00 1.25
T3 (1.0+0.02) 52.25 1.50 1.50 1.50
T4  (1.5+0.03) 61.50 2.25 1.60 2.25
T5   (2.0+0.04) 65.25 2.75 1.75 3.00
T6  (2.5+0.05) 75.50 3.25 1.85 3.75
T7  (3.0+0.06) 82.25 4.00 2.05 4.75
T8  (3.5+0.07) 89.00 5.00 3.75 6.00
T9  (4.0+0.08) 88.00 3.50 2.75 4.50
T10 (4.5+0.09) 79.25 2.75 1.80 3.50
S.E 2.68 0.219 0.269 0.387
C.D  at 5% 7.77 0.635 0.782 1.124

Table 2: Effect of IBA on root proliferation.
Concentration  of Days  to root Rooting (%) Root Number
growth regulators initiation length(cm) of roots
 (mg/L)(IBA) (days)
T1    (0.0) 0.00 0.00 0.00 0.00
T2   (0.2) 29.25 26.25 1.01 1.25
T3    (0.4) 25.75 31.25 1.30 2.25
T4    (0.6) 21.75 42.50 1.74 2.50
T5   (0.8) 18.75 50.00 2.28 2.75
T6   (1.0) 15.75 72.75 2.82 3.00
T7   (2.0) 10.15 86.50 3.16 3.75
T8   (3.0) 13.75 71.50 2.13 2.00
T9   (4.0) 17.25 51.25 1.60 1.50
T10  (5.0) 19.50 43.50 1.15 1.00
SE ± 1.616 2.531 0.275 0.303
C.D at 5% 4.689 7.347 0.799 0.879
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Figure  3: Elongation of shoots in MS medium containing BAP  (3.5
mg/L) and NAA (0.07 mg/L)

Figure 4: Proliferation of leaves in MS medium containing BAP (2.5
mg/L) and NAA (0.05 mg/L)

Figure 2: Elongation  of shoots  in MS  medium containing BAP
(3.5 mg/L) and NAA (0.07 mg/L)

Figure 1: Initiation of shoot from a single nodal explants

applying IBA (2mg/L) which found maximum (86.50 per cent)
rooting, minimum number of days for root initiation (10.15),
produced maximum (3.75) number of roots and maximum
(3.16 cm) root length (Table 2). The above results are in
conformity with  of Kumar and Rao (2007).
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