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ABSTRACT

Article History:

An in vitro micropropagation protocol has been standardized via direct and indirect methods from
Shoot tip, Nodal and leaf explants of Diplocyclos palmatus belongs to family Cu
Cucurbitaceae is an
endemic medicinal plant used for the treatment of reproductive medicine Female infertility,
aphrodisiac and leucorrhoea. Murashige and Skoog, (1962) medium along with the various hormone
compositions were used. 70% alcohol for few seconds and rinsed three times with distilled water. The
explants were brought to the inoculation chamber and surface sterilized with 0.1% HgCl2 for 3-5 min
and again washed with sterile distilled water for 5-7
5 7 times. MS medium supplemented with various
concentrations of NAA, Kin, AgNPs and BAP. The multiple shoots were induced from nodal
concentrations
explants the MS medium fortified with NAA (1.5mg/L), Kin (1.0mg/L), AgNPs (1.0mg/L) and BAP
(3.0mg/L). The shoots were induced from shoot tip explants the MS medium supplemented with
NAA (1.0mg/L), Kin (0.5mg/L), AgNPs (1.0mg/L) and BAP (2.5mg/L).Then shoots were transferred
to rooting medium supplemented with NAA (2.0mg/L) IAA (1.5mg/L), AgNPs (2.0mg/L) and IBA
(2.5mg/L). Acclimatization was carried out on artificial soil surviva
survival rate. Callus culture was initiated
and established from leaf explants MS medium supplemented with various concentrations of NAA,
BAP and 2, 4-D.
4 D. The leaf callus was formed in NAA (1.5mg/L), BAP (2.0mg/L) and 2, 44-D
(2.0mg/L) Greenish and Yellowish white compact callus was induced.
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INTRODUCTION
The Plant tissue culture technology is being widely used for
large scale plant multiplication, the technique for maintaining
and growing plant cells, tissues or organs under sterile
conditions on a nutrient culture medium of known
composition. Plant tissue culture is widely used to produce
clonal propagation of plant species in a method known as
micropropagation. Small pieces of tissue can be used to
produce hundreds and thousands of plants in a continuous
process. Single explant can be multiplied into several
seve thousand
of plants in relatively short time period and space under
controlled conditions, irrespective of the season and weather
on a year round basis (Akin-Idowu et al., 2009). Apart from
their use as a tool of research, plant tissue culture techniques
technique
have in recent years, become of major industrial importance in
the area of plant propagation, disease elimination, plant
improvement and production of secondary metabolites. This is
being utilized by industries in India for commercial production
of mainly
y ornamental plants like orchids and fruit trees
(Shalaka and Sandhya, 2009).
Endangered, threatened and rare species have been grown and
conserved by micropropagation because of high coefficient of
multiplication and small demands on number of initial plants
pl
and space.
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In addition, plant tissue culture is considered to be the most
efficient technology for crop improvement by the prod
production
of
somaclonal
and
gametoclonal
variants.
The
micropropagation technology has a vast potential to produce
plants of superior quality, Isolation of useful variants in well
adapted high yielding genotypes with better disease resistance
and stress tolerance
ance capacities Brown and Thorpe (1995).
Certain type of callus cultures give rise to clones that have
inheritable characteristics different from those of parent plants
due to the possibility of occurrence of somaclonal variability
George, (1993) this leadss to the development of commercially
important improved varieties. Commercial production of plants
through micropropagation techniques has several advantages
over the traditional methods of propagation through seed,
cutting, grafting and air-layering
layering etc. It is rapid propagation
processes that can be lead to the production of plants virus free
(Garcia-Gonzales et al., 2010).

MATERIALS AND METHODS
Plant collection and identification
The plant Diplocyclos palmatus was collected from Kolli hill
in Namakkal District at Tamilnadu. The identification and
authentication of the freshly collected plant was done by Dr. S.
Soosai Raj, Assistant professor, Department of Botany, St.
Joseph’s College (Autonomous), Tiruchirappalli
Tiruchirappalli-620 002.
Explants Source
The healthy
thy young leaf explants of field grown plants
Diplocyclos palmatus were thoroughly washed with tap water
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for 15-20 minutes to remove any extraneous materials
followed by immersion in detergent solution for five minutes.
After washing with distilled water, explants were again washed
in 70% alcohol for few seconds and rinsed three times with
distilled water. The leaf explants were brought to the
inoculation chamber and surface sterilized with 0.1% HgCl2
for 3-5 min and again washed with sterile distilled water for 57 times.
Culture Medium
Basal MS (Murashige and Skoog, (1962) medium along with
the various hormone composition were used. The pH of the
medium was adjusted to 5.8 before adding agar (8.0 gm/L).
Culture Conditions

RESULTS AND DISCUSSION
Micropropagation
The multiple shoots were formed in nodal explants, MS
medium supplemented with various concentrations of NAA,
Kin, AgNPs and BAP. The multiple shoots were responded
with the concentration of NAA (1.5 mg/L), Kin (1.0 mg/L),
AgNPs (1.0 mg/L) and BAP (3.0 mg/L) the results showed
(Fig. 1 and Table. 1). When the concentration of NAA
(2.0mg/L), Kin (2.0mg/L), AgNPs (2.0mg/L) and BAP
(1.0mg/L) the rate of shoot multiplication was low. Maximum
number of explants was responded with Plant regeneration and
positive efficacy in the hormones of Kin and BAP is suitable
for shoots induction from Diplocyclos palmatus.

The cultures were maintained at a temperature of 25 ± 2°C
relative humidity in the culture room. A rhythmic cycle of 16
hours light followed by 8 hours darkness was given to the
cultures the light intensity as irradiance varied according to
experimentation in with range of 2500 lux to 3000 lux.

Rashmi Komal (2011) similarly reported the different
combination of NAA (0.3mg/l), Kin (1.5mg/l) and BAP
(2.0mg/l) were generated multiple shoots induction from
Trichosanthes dioica

Sterilization of Culture Media

Shoot tip explants

The sterilized of MS medium with various concentrations of
growth hormones were dispensed in culture tubes (20) ml. The
culture tubes were then plugged with cotton and autoclaved at
121oC for 15 min. After autoclaving, the culture tubes were
left undisturbed until the medium was solidified. Then culture
tubes were transferred to the inoculation chamber after
inoculation.

The shoots were regenerated from shoot tip explants was
observed on MS medium supplemented with various
concentrations of NAA, Kin, AgNPs and BAP. The explants
were responded with the concentration of NAA (1.0mg/L), Kin
(0.5mg/L), AgNPs (1.0mg/L) and BAP (2.5mg/L) the results
showed (Fig. 2 and Table. 2). When the concentration of NAA
(1.5mg/L), Kin (2.0mg/L), AgNPs (2.0mg/L) and BAP
(1.0mg/L) the rate of shoot multiplication was low. Maximum
number of explants was responded with Plant regeneration and
positive efficacy in the hormones of Kin and BAP is suitable
for shoots induction from Diplocyclos palmatus.

Inoculation
Before starting inoculation, all the required equipment’s
/materials (sterilized forceps, petriplates, sterile blade, Scalpel,
sterile distilled water and spirit lamp) were transferred to
laminar air flow chamber. The surface and two sides of the
chamber were swiped with alcohol and the door was tightly
closed. Then the UV light was switched on for 15min. After
that, the equipment’s were sterilized by dipping in 95%
alcohol followed by flaming and cooling. Before starting the
inoculation, hands were cleaned with alcohol and the
inoculation was carried out in vicinity of the flame. The
sterilized explants were placed on the medium at the centre of
culture tubes.
Incubation
Incubated cultures containing vials were marked with
necessary information regarding media, explants, date of
inoculation etc. incubated on the culture room. Cultures were
maintained at 25 ± 2 oC with a photoperiod of 16 hrs light and
8 hr dark per day of fluorescent light (3000 lux) for all
treatments. Subcultures were made once in 15-20 days.
Hardening
The rooted plantlets were removed from the culture tubes and
washed in sterilized distilled water. Then they were
transplanted into cups containing sterilized vermiculite and soil
(1:1). The plants need 95-100% humidity and therefore they
were covered with plastic bags with perforation or holes. After
15 days, the plantlets in the cups were transferred to a shadow
for about 30 days and then transfer to the field.

Direct Organogenesis

Aniel Kumar et al., (2011) similarly reported the various
concentrations of BAP (0.5-3.0mg/l) and Kin (0.5-3.0mg/l)
were promoted shoots induction from Ashwaganda.
Root induction
The shoots were transferred into rooting MS medium
supplemented with various concentrations of NAA, IAA,
AgNPs and IBA. The roots were responded with the
concentration of NAA (2.0 mg/L) IAA (1.5 mg/L) AgNPs (2.0
mg/L) and IBA (2.5 mg/L). When the concentration of NAA
(2.5mg/L), IAA (2.5mg/L), AgNPs (2.0mg/L) and IBA
(3.0mg/L) the rate of roots was low. Brought the maximum
number of roots was response and produced thick and long
roots positive potency in the hormones of IAA and IBA the
results showed (Fig. 3 and Table. 3).
Folla Bekele et al., (2013) similarly reported the different
combination of NAA (1.5mg/L), IAA (1.5 g/L) and IBA (1.5
mg/L) were promoted multiple shoots induction from Coccinia
abyssinica.
Transplantation
Acclimatization was done, which resulted in 90% of the
plantlets surviving in garden soil. Then they were transplanted
into cups containing sterilized vermiculate and soil (1:1). The
plants need 95-100% humidity and therefore they were
covered with plastic bags with perforation or holes. After 15
days the plantlets were transferred to the field.

272

International Journal of Current Science and Technology Vol.4, Issue, 9, pp.271-274, September, 2016

Indirect Organogenesis
Leaf Callus Induction
Callus culture was initiated and established from leaf explants
on MS medium supplemented with NAA (1.5mg/L), BAP
(2.0mg/L) and 2, 4-D (2.0mg/L).
Figure-1 Micropropagation of nodal explants from Diplocyclos
palmatus

When the concentration of NAA (1.0mg/L), BAP (1.0mg/L)
and 2, 4-D (0.5mg/L) the rate of callus was low. Greenish and
Yellowish white compact callus was induced. (Fig. 4 and
Table.4)
Caroline, V.J.E (2011) similarly reported the different
combination of 2, 4-D (1.0 mg/l) and NAA (2.0 mg/l) were
formation of callus induction from Bryonopsis Laciniosa.
Table-1 Micropropagation from nodal explants of
Diplocyclos palmatus

a) Multiple shoots proliferation of NAA (1.5mg/L), b) Kin (1.0mg/L),
c) AgNPs (1.0mg/L) and d) BAP (3.0mg/L), e) Formation of roots, f)
Hardening
Figure -2 Direct organogenesis of shoot formation from shoot tip
explants of Diplocyclos palmatus

Plant
No. of
No. of
Hormone
Growth
explants
% of
shoots per
Concentrations
S. No Regulators
Inoculated / explants explants
(mg/L)
(PGR)
Response response Mean ± SD
1.0
07/15
47
2.57±0.97
1
1.5
09/15
60
2.55 ±1.13
NAA
2.0
06/15
40
2.5 ± 0.54
0.5
11/15
73
1.90 ± 0.83
1.0
14/15
93
2.5 ± 0.94
Kin
2
1.5
11/15
73
2.27 ± 1.10
2.0
09/15
60
2.66 ± 1.11
1.0
07/15
47
2.0 ± 81
AgNPs
1.5
05/15
33
2.0 ± 01
3
2.0
04/15
27
2.25 ± 0.95
1.0
07/15
47
2.42 ± 1.13
1.5
09/15
60
2.22 ± 1.09
BAP
2.0
07/15
47
2.57 ± 0.97
4
2.5
11/15
73
2.0 ± 1.09
3.0
13/15
87
2.38 ± 1.04

Table -2 Direct organogenesis of shoot formation from
shoot tip explants of Diplocyclos palmatus

a) Shoot proliferation of NAA (1.0mg/L), b) Kin (0.5mg/L), c) AgNPs (1.0mg/L)
and d) BAP (2.0mg/L), e) Formation of roots, f) Hardening

Figure -3 Indirect organogenesis of Callus formation from Leaf explants
of Diplocyclos palmatus

a) Initiation of callus on NAA (1.5mg/L) and 2, 4-D (2.0mg/L), b) & c) Developmental stages of
callus, d) Greenish white callus formation, e) Yellowish callus formation, f) Brown callus
formation, g) Greenish white callus formation and h) Shoot primordial formation on BAP (2.0
mg/L) and 2, 4-D (2.0mg/L)

Plant
No. of
Hormone
Growth
explants
Concentrations
S. No Regulators
Inoculated /
(mg/L)
(PGR)
Response
1.0
15/20
NAA
1.5
09/20
1
2.0
13/20
0.5
17/20
1.0
14/20
Kin
2
1.5
15/20
2.0
13/20
1.0
13/20
1.5
11/20
3
AgNPs
2.0
08/20
1.0
08/20
1.5
12/20
BAP
2.0
11/20
4
2.5
16/20
3.0
14/20

% of
explants
response
75
45
65
85
70
75
65
65
55
40
40
60
55
80
70

No. of shoots
per explants
Mean ± SD
1.46 ± 0.51
1.55 ± 0.72
1.61 ± 0.65
1.64 ± 0.60
1.64 ± 0.63
1.64 ± 0.51
1.53 ± 0.66
1.46 ± 0.66
1.63 ± 0.67
1.37 ± 0.51
2.0 ± 0.75
1.75 ± 0.75
1.72 ± 0.78
2.0 ± 0.81
1.78 ± 0.69

Table -3 Indirect organogenesis of different concentrations
from leaf explants of Diplocyclos palmatus
Plant
No. of
Hormone
% of
Growth
explants
Type of Callus
Concentrations
callus
S. No Regulators
Inoculated /
formation
(mg/L)
response
(PGR)
Response
0.5
07/15
47
Yellowish callus
1.0
09/15
60
Brown callus
1
NAA
Greenish white
1.5
11/15
73
callus
1.0
04/15
27
Yellowish callus
Greenish white
1.5
06/15
40
2
BAP
callus
Greenish white
2.0
09/15
60
callus
0.5
09/15
60
Yellowish callus
1.0
11/15
73
Brown callus
Greenish white
3
2,4-D
1.5
10/15
67
callus
Greenish white
2.0
13/15
87
callus
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CONCLUSION
A suitable protocol for micropropagation and callus induction
of the valuable endemic medicinal plant Diplocyclos palmatus
has been developed. Combination of NAA (1.5mg/L), Kin
(1.0mg/L), AgNPs (1.0mg/L) and BAP (3.0mg/L) was suitable
for multiple shoot induction. However MS medium
supplemented with NAA (2.0mg/L) IAA (1.5mg/L), AgNPs
(2.0mg/L) and IBA (2.5mg/L) was found to be suitable for root
development. To promote callus induction, MS Medium
supplemented with NAA (1.5mg/L), BAP (2.0mg/L) and 2, 4D (2.0mg/L) was promising. The above protocol can be
exploited for the micropropagation of this valuable germplasm
and for in vitro conservation.
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