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Indirect shoot regeneration of Merremia tridentata was established from shoot tip and flower by culturing on MS
medium supplemented with auxins (IAA and 2, 4-D) and Cytokinins (BA and Kn). Present protocols shows effective
sterilization methods in treatment of explants with 70% ethanol for 2 to 3 minutes, followed by rinsing thrice with
double distilled water, transferred to 1% sodium hypochlorite containing 4 drops of tween-60 for 15 to 20 minutes.
Weekly subculturing to the media with same composition produced better results. Enormous amount of calli having
regenerative potential were formed from the explants when cultured on MS medium supplemented with 1 mg/l 2,4-D
and 1 mg/l BA. Of different concentrations and combinations tested, MS medium containing 3 mg/l BA + 0.5 mg/l IAA
produced highest number of shoots per gram calli. Rooting was more at concentration of 1 mg/l IAA. The plantlets
shown 80% survival rate while transferring from in vitro to natural environment.
Keywords: Merremia tridentata, in vitro, shoot tip and flower explants.

1. INTRODUCTION

Medicinal plants, since times immemorial, have
been used in virtually all cultures as a source of
medicine [1]. About eighty percent of the world
population depends on herbal based alternative
systems of medicine. Herbal medicine is now
expanding its base at a faster rate due to the great
inputs from ethno medicinal practices being pooled
from all over the world [2]. Medicinal herbs are
moving from fringe to mainstream use as a greater
number of people endeavor to opt for herbal
formulations over the allopathic compounds, since
these are devoid of side effects and cost effective
[3].

Donald and Kent, 1991 proposed that nearly 700
species of plants might become extinct by the year
2000 [4]. The number faced with this overwhelming
prospect, plant conservationists must take
advantage of every technique available.
Development of micropropagation protocol is a pre-
requisite for in vitro conservation [5]. Due to large

demand of phytomedicines, plant tissue culture
techniques are now being used to obtain large
number of diverse medicinal plants monitoring
their respective secondary metabolites [6, 7]. Plants
are rich in a wide variety of secondary metabolites,
such as tannins, terpenoids,  alkaloids,  and
flavonoids, which have been found in vitro to have
antimicrobial properties [8].

Literature reports and ethnobotanical records
suggest that plants are the sleeping giants of
pharmaceutical industry [9]. Studies on plant
secondary metabolites have been increasing over
the last 50 years. The molecules are known to play
a major role in the adaptation of plants to their
environment, but also represent an important
source of pharmaceuticals [10]. The great chemical
diversity and intraspecific variability of secondary
metabolism is the result of processes of natural
selection that act upon highly variable chemical
structures [11].

Merremia tridentata is an important medicinal
plant, belonging to Convolvulaceae family, used for
curing bone fracture and piles. The aerial parts of
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the plant were also having wound healing activity
[12]. Merremia tridentata is a climbing weed with
slim, grayish leaves, white flowers and seed
capsules. Herbs perennial, prostrate or tips ±
twining [13,14].

2. MATERIALS AND METHODS

Collection of Plant Materials: The plant material
is largely found in Gajuwaka region of
Visakhapatnam District, India. Whole plant was
collected during rainy season and the experiments
are conducted.

Preparation of Culture Media: Double distilled
water was used for the preparation of culture media.
After addition of all constituents of media, the pH
was adjusted to 5.8 using 0.1 N KOH or 0.1 N HCl.
Gelling agent (agar-agar) was added as per
requirement and the medium was steamed to melt
the gelling agent. It was then dispensed into test
tubes (20 ml per tube) or Erlenmeyer flasks (100 ml
per 250 ml flask) or screw capped bottles (50 ml per
bottle) and was autoclaved at 121 °C at a pressure of
15 lbs for 20 min. When no gelling agent was added,
each tube contained liquid medium with a filter
paper bridge of Whatman No. 1 filter paper. Heat
labile constituents like hormones were filter-
sterilized by passing through a Millipore membrane
(0.22 µm pore size) (“Millipore Corporation”, USA)
and added aseptically to the autoclaved medium just
before gelling. All the plant growth regulators used
during the course of the present work were added
to the medium. 15 to 20ml medium were poured in
85mm sterile glass petriplates in a laminar flow hood.

Explants: Healthy explants such as shoot tips
and young flowers of Merremia tridentata were
selected for tissue culture.

Surface Sterilization:  The explants were
washed thoroughly under running tap water,
followed thrice with distilled water and submerged
for 3 min in 70% ethanol. The explants were again
rinsed thrice in sterile, double distilled water and
are then submerged in 5% sodium hypochlorite for
10 minutes. Finally the explants are rinsed thrice in
sterile, double distilled water. After the surface
sterilization the explants were cultured on different
nutrient media under aseptic conditions.

Control of Phenolic Exudation: To control the
phenolic exudation in the cultures of Merremia

tridentata, activated charcoal (1%) is used in culture
media. Periodic subculturing (at weekly intervals)
to fresh media with same compositions were also
tested to overcome the problem.

Indirect Shoot Regeneration: Shoot regeneration
potential via callus phase of different explants (shoot
tips and flower) of Merremia tridentata were studied
by culturing on MS medium fortified with different
combinations of auxins and cytokinins.

Growth and Maintenance of Plant Tissue and
Cell Cultures: The callus and shoot cultures on solid
media were subcultured at regular intervals of 1-2
weeks. Observations were taken at the same time.

Rooting of in vitro Shoots: For root induction
in Merremia tridentata, the shoots (> 3 cm) were
excised from primary cultures and cultured on semi
solid MS medium supplemented with NAA (0.1 -
3mg/l) and IAA (0.1 - 3mg/l) individually.

Acclimatization and Transfer of Plantlets to
Field: The plantlets, regenerated through various
in vitro techniques, with healthy root and shoot
systems were taken out from the culture medium
and washed gently with sterile distilled water for
removing all traces of medium from the plantlet.
The washed plantlets were transferred to small
plastic cups containing sterile sand. The pots were
then covered with polythene bags to maintain high
humidity and kept in plant growth chamber. The
plantlets were moistened with water 2 times/day.
After fifteen to twenty days, the polythene bags
were removed and transferred to larger pots
containing sterile sand and soil (1:1 ratio) and kept
under shade in the net house for another two weeks
before transferring to field.

3. RESULTS

Tissue culture methods have been employed as an
important aid to conventional methods of plant
improvement [15]. The explants viz. shoot tips and
flower of M.tridentata are induced to organogenesis
through callus formation on different media
supplemented with various hormonal
combinations (Figure 1 and 2). These are Efficient
and suitable protocols for micropropagation and
regeneration developed by in vitro techniques.

The sterilization was carried out by dipping
the plant material into 70% [v/v] ethanol for 2-3
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minutes, whereupon it was transferred to a
solution of 1% sodium hypochlorite containing 4
drops of Tween-60 for 20 minutes was shown most
effective.

Addition of 1% activated charcoal was an
effective method to overcome the problem of
phenolic exudation but the addition retarded
growth in cultures; hence it was not used in
subsequent experiments. Weekly sub culturing to
the medium of same composition produced best
results.

The shoot regeneration potential through callus
phase from shoot tip and flower to various
concentrations and combinations of growth
regulators in MS medium was studied.

Callus Induction

For callus induction, the explants were cultured
on MS medium supplemented with IAA, 2,
4-D, BA, Kn either alone or in combinations
(Table 1 and 2).

Table 1
Effect of Growth Regulators (alone) on

Callus Induction from Various Explants of
Merremia Tridentata

Growth regulators (mg/l) Explants

Node Immature flower

IAA

0.5 + +

1.0 + +

2.0 ++ ++
3.0 +++ +++

2,4-D

0.5 + +

1.0 ++ ++

2.0 ++ ++

3.0 +++ +++
BA

0.5 - -

1.0 + -

2.0 ++ +

3.0 ++ ++

Kn
0.5 - -

1.0 - -

2.0 + -

3.0 + +

Figure 1: Micropropagation through indirect plant
regeneration from flower of M. tridentata

(A) Flower on MS+2, 4-D (1mg/l) +BA (1mg/l) for callus
induction.

(B) Growth of callus forming embroides on MS+2, 4-D (1mg/l)
+BA (1mg/l). (40 days old)

(C) Indirect shoot regeneration on MS+ BA (2.0 mg/l) + IAA
(0.5 mg/ml).

(D) Hardened plant under field conditions in pot.

Figure 2: Micropropagation through indirect plant
regeneration from shoot tip of M.tridentata

(A) Shoot tip on MS+2, 4-D (1mg/l) +BA (1mg/l) for callus
induction.

(B) Pale green friable callus induced on MS+2, 4-D (1mg/l) +BA
(1mg/l). (20 days old)

(C, D) Indirect shoot regeneration on MS+ BA (2.0 mg/l) + IAA
(0.5 mg/ml).

(E) Plantlet under hardening.
(F) Hardened plant under field conditions in pot.
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Table 2
Effect of Growth Regulators (combinations) on Callus

Induction from Various Explants of Merremia tridentata

Growth regulators (mg/l) Explants

Node Immature flower

2,4-D+BA
0.5 0.5 + +
1.0 0.5 + +
0.5 1.0 ++ ++
1.0 1.0 +++ +++

2,4-D+kn
0.5 0.5 + +
1.0 0.5 ++ +
0.5 1.0 ++ ++
1.0 1.0 ++ ++

IAA+kn
0.5 0.5 - -
1.0 0.5 - -
0.5 1.0 + -
1.0 1.0 + +

-= no callus + = little ++ = Moderate +++ = profuse
Data from 20 replicates in two experiments
Growth period 60 days

Effect of IAA

MS medium supplemented with IAA at the range
of 0.5 to 3.0 mg/l induced the callus formation in
explants within 15 days. Higher concentrations of
IAA (upto 3 mg/l) was effective for callus induction
and concentrations beyond 3mg/l did not yield
higher amount of callus induction. The calli were
green and friable. Leaving the calli in the medium
turned brown and dried within 4 months.

Effect of 2, 4-D

MS medium supplemented with 2,4-D at the range
of 0.5 to 3.0 mg/l induced the callus formation in
shoot tips and flower explants within 15 days.
Higher concentrations of 2, 4-D (� 3 mg/l) was
effective for callus induction on shoot tips and
flower explants. The calli were green and friable.
Leaving the calli in the medium turned brown and
dried within 5 months.

Effect of BA

MS medium supplemented with BA at the range of
0.5 to 3.0 mg/l was tested for the induction of callus
formation in shoot tips and flower explants. Lesser
concentrations of BA (0.5 mg/l in shoot tip and upto
1 mg/l in flower) had not induced callus. Little and
moderated induction of callus was observed upto
3 mg/l and did not show any progressive change

in callus proliferation beyond 3 mg/l on shoot tip
and flower explants. The calli were green and
friable.

Effect of Kn

When explants were treated with varying
concentrations of Kn 0.5 to 3 mg/l, calli were not
induced. Very little induction of callus was
observed at 2-3mg/l in shoot tip and 3mg/l for
flower explants.

Effect of 2,4-D+BA

Synergistic effects of growth regulators on explants
were cultured with 2,4-D (1.0 mg/l) and BA (1.0
mg/l) for callus induction of M.tridentata. It was
noticed that enormous amount of calli was
produced from explants with 1mg/l of 2,4-D and
1mg/l of BA. The calli were green in flower, pale
green in shoot tip, friable and meristematic. These
calli were used for regeneration on shoot induction
medium.

Effect of 2,4-D+Kn

MS media with growth regulators 2, 4-D (0.5-1.0
mg/l) and Kn (0.5-1.0 mg/l)) on shoot tips and
flower explants were cultured for callus induction
of M.tridentata. Moderate amount of Calli were
produced from explants when treated with 0.5mg/
l of 2, 4-D + 1mg/l of BA and 1mg/l of 2, 4-D +
1mg/l of BA. The calli were pale green, friable and
meristematic.

Effect of IAA+Kn

MS medium containing the combinations of IAA
and Kn was found low effect in callus induction.

Callus Regeneration

Calli obtained from shoot tips and flower on MS
medium supplemented with 1mg/l of 2, 4-D and
1mg/l of BA were selected for regeneration and
different concentrations of 2,4-D and BA were tried
to find out optimum growth regulator combination
on MS medium for callus regeneration. A
combination of BA (3.0 mg/l) + IAA (0.5 mg/l) on
MS medium produced highest number of shoots
(2) per gram calli. The tests made on two cytokinins
(BA and Kn), showed that BA (1 mg/l) effectively
regenerated shoots from calli while Kn with MS
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medium showed ineffectiveness for regeneration
of shoots from the calli.

Only the callus induced growth regulators (BA
+ 2, 4-D and BA) on MS medium were found to be
regenerative on subsequent cultures.  The
regeneration capacities of various calli were tested
by subculturing on MS medium supplemented with
BA (3 mg/l) and IAA (0.5 mg/l) and was listed in
Table 3. Weekly transfer of the callus to medium
with the same composition can retain Morphogenic
potential of the calli. Green colored calli, which
turned dark brown, and explants turning dark
brown color never showed regeneration.

Table 3
Effect of Growth Regulators on Callus Regeneration of

Merremia Tridentata

Growth regulators % Response Mean±SE
(mg/l)

BA
0.5 65 1.40±0.27
1 75 1.75±0.27
2 75 1.90±0.29
3 80 1.55±0.23
NAA Kn
0.5 3.0 No shoot formation was observed
BA IAA
0.5 1.0 70 1.65±0.30
1.0 0.5 70 1.60±0.30
2.0 0.5 80 1.95±0.29
3.0 0.5 85 2.05±0.30

Rooting in Vitro

Individual shoots with �3 cm were excised and
cultured on MS medium supplemented with IAA
(0.1 - 3.0 mg/l). Rooting was more at IAA
concentration of 1 mg/l and subsequently
decreased with an increase in the concentration of
IAA. Response percentage was also more at 1mg/l
of IAA and the results are given in Table 4.

Table 4
Effect of Auxin (IAA) on in Vitro Rooting of

Merremia Tridentata

Growth regulators (mg/l) % Response Mean±SE

IAA
0.1 60 1.45±0.31
0.3 65 1.60±0.31
0.5 80 2.05±0.30
1.0 85 2.25±0.30
2.0 70 1.75±0.31
3.0 75 1.75±0.30

Acclimatization and Transfer of in Vitro Grown
Plants to Field Conditions

Healthy plantlets that are regenerated through in
vitro technique were washed with sterile distilled
water and transferred to small plastic pots
containing sterile sand. The pots were covered with
glass bottles/polythene bag for the maintenance of
high humidity. The plantlets were watered daily.
Polythene bag/glass bottles were removed after 30
days. The plantlets produces new leaves within 10
days were transferred to large pots containing sand
and soil in 1: 1 ratio. Morphologically there was no
variation between the in vivo plants and in vitro
grown plants. The plantlets shown 80% survival
rate while transferring from in vitro to natural
environment.

4. DISCUSSION

Merremia tridentata is a perennial wiry herb with
woody rootstock and slender glabrous angular
elongate stems. The plant founds throughout India,
on hedges and open wastelands. To define and
describe the future tasks of phytomedicinal research
in the new millennium, an analysis not only of the
current state of development of phytomedicinal
research but also of chemosynthetic pharmaceutical
research [16].

Tejavathi and Purushothama (2004) developed
a protocol on Evolvulus alsinoides L.. Stem, leaf,
pedicel and flower buds were cultured on MS
medium supplemented with various growth
regulators (including IAA, IBA, NAA, 2, 4-D,
kinetin, benzyladenine and isopentenyladenine)
either alone or in combination [17]. The efficiency
of ethanol, sodium hypochlorite, and Tween in
surface sterilization was previously reported in
some medicinal plants like - Citrus aurantifolia (lime)
[18], Polygonum multiflorum [19], Scrophularia
yoshimurae [20] and Aframomum corrorima [21].

Addition of activated charcoal to overcome the
problem of phenolic exudation was effective to get
best results. The use of activated charcoal to
overcome phenolic exudation was previously
reported in Tinospora cordifolia [22], Gloriosa superba
[23] and Dioscorea bulbifera [24].

For callus induction, the explants were cultured
on MS medium supplemented with IAA, 2, 4-D, BA,
Kn either alone or in combinations. Profuse and
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higher amount of calli was produced from explants
with 1mg/l of 2, 4-D and 1mg/l of BA. Previous
reports have been made with 1mg/l of 2, 4-D and
1mg/l of BA for the regeneration from inflorescence
pieces of Bowiea volubilis [25].

Calli obtained from shoot tip and flower of
M.tridentata selected for regeneration studies to find
out optimum growth regulator combination on MS
medium for callus regeneration. A combination of
BA (2.0 mg/l) + IAA (0.5 mg/l) on MS medium
produced highest number of shoots per gram calli.
BA. Previous reports has been made with 1mg/l of
2, 4-D and/or 1mg/l of BA for the regeneration in
Acacia nilotica subspecies indica Brenan [26], Acacia
mearnsii [27], MS + 0.1 mg/l BA + 0.2 mg/l indole-
3-acetic acid in Bacopa monniera (L.) Wettst [28],
Ricinus communis L. [29] and Melissa officinalis L.
with 5.71 µM indole-3-acetic acid + 6.66 µM 6-
benzyladenine [30].

Rooting in M.tridentata was more at IAA
concentration of 1 mg/l. The reports from previous
protocols has been made in various plants such as
Aegle marmelos (L.) Corr. -0.5 mg l-1 IAA [31], Coleus
forskahlii Briq- IAA (1.0 mg/l) [32], Acacia catechu -
IAA at 3.0 mg/l [33], Ocimum gratissimum L. [34]
and Spilanthes mauritiana DC. [35].

The plantlets shown 80% survival rate while
transferring from in vitro to natural environment.
Survival rate was relatively low (20 to 30%) from
axillary buds of Prunus mume Sieb. et Zucc. [36],
Alpinia purpurata- 95% survival rate [37], Cymbidium
ensifolium var. Misericors -survival rate to 80% [38],
Citrus aurantifolia - Over ninety per cent of plantlets
(76 out of 83 plantlets) survived acclimatization [18].
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