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ABSTRACT

The present study deals with the development of an efficient protocol for in-vitro micropropagation of
Hemidesmus indicus, an important medicinal plant, by using seeds, cotyledonary nodes, shoot tips, and nodal
segment of explants. The explants used for the present experiment were seeds which were cultured on MS media
with or without any growth hormone. The seedlings developed were further used for shoot initiation and
multiplication. When cultured for 4 weeks on Murashige and Skoog’s (MS) medium containing different
concentrations and combinations of BAP and KN either alone or with combination. Highest percentage of shoot
induction is observed 75% in the presence of 1.0mg/L BAP maximum number of 1-3 shoots/node were produce.
Average shoot length is of 2cm. Multiple shoot percent age respond 80% in the presence of 2.0 mg/L BAP while
maximum number of shoots/node were produced is 12-13 after 5 wks of culture of shoot length 2-3cm. Rooting
induction is observed in the medium containing 2.0 mg/L NAA and 200mg activated charcoal shows 85-90%
rooting with root length 3-5cm. Rooted plantlets were successfully acclimatized and established in soil.
Keywords: Hemidesmus indicus; Asclepiadaceae; in-vitro propagation; nodal explants; seed germination; BAP (6Benzyl amino purine), NAA (1- Naphthalene acitic acid), Kinetin (6- furfuryl aminopurine), MS-Murashige &
Skoog.

INTRODUCTION

Hemidesmus indicus R. Br. (Anantamul) belongs to the
family Asclepiadaceae is one of the most widely used
medicinal plants in India, well known for its medicinal
values. The plant is used to cure Leprosy, Leucoderma,
Itching, Skin disease, Asthma, Bronchitis, leucorrhoea,
Dysentery, Piles, Syphilis, Paralysis, promotes health and
cures all kinds of diseases caused by vitiated blood.1 The
plant is rare and getting endangered.2 It is climbing
slender plant. The root is long, rigid, cylindrical, little
branched, a brownish corky bark, furrowed with annular
cracks. Externally it has been applied as a poulitice to
boils, swellings and other painful parts. The roots are
harvested in autumn and dried for later use. Huge
quantities of plant materials were imported for the
manufacture of Ayurvedic, Unani and Homeopathic
medicines.3 It is hoped that a standard protocol for in-vitro
seed germination of Hemidesmus indicus to regenerate
plants by using different explants by tissue culture for
micropropagation for the production of secondary
metabolites.

MATERIALS AND METHODS
Haemidesmus indicus (L.) R.Br. seeds were collected from
Botanical garden Sanjeevani Bhopal (M.P). Seeds were
isolated from the pods and were washed under running
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tap water for 30 minutes; were further treated with an
antifungal agent (Bavistin) for 2 hours and were washed
with detergent for 10 min and finally with water. The
seeds were surface sterilized with 70% aqueous ethanol
for 30 seconds, and dipped into 0.1% (w/v) fresh
prepared mercuric chloride solution for 6-10 min and then
washed with 4-6 times in double sterilized distilled water.
The sterilized seeds were inoculated on culture medium.4-9
Culture media & Culture Conditions
Culture medium containing MS (Murashige and Skoog)10
salt supplimented with macro-elements 3% sucrose
(Merck, India) and gelled with 0.8% (w/v) agar (Himedia
laboratories, India). The pH of the medium was adjusted
to, 5.4-5.8 by 1N NaoH or 1N HCl. The media were steam
sterilized in an autoclave under 15 psi and 121°C for 20
min. Inoculated cultures were incubated in the culture or
growth room at controlled environment of the
temperature of 25±4 °C of 16 hours photoperiod of 2000
lux and dark condition.
Shoot initiation and multiplication
MS basal medium supplemented with cytokinin like BAP,
in the concentration of (0.5- 1.0 mg/L) individually or in
combination with other cytokinin were used for shoot
initiation. High concentrations of cytokinin were used for
shoot multiplication like BAP (1.0-2.0mg/L), KN (1.0-2.0
mg/L). All the cultures were transferred to fresh medium
after 2-3 wks for further rapid multiplication.11-15
Root formation
For rooting, the in-vitro raised shoots (2-3 cm) were
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excised and transferred to MS basal medium containing
different concentrations of 10g sucrose, 1.0 mg/L NAA and
200mg activated charcoal for root formation. Data on the
number of roots were recorded after 4 weeks.16-18
Hardening and Acclimatization
Rooted plants were removed carefully from culture
vessels, washed under running tap water to remove the
remains of agar and transferred to pots containing
sterilized vermiculite. The potted plantlets were kept
under transparent polythene membranes for 2 weeks to
ensure high humidity, and then kept in open diffused light
for hardening. After one month, the surviving plants were
transferred to pots containing garden soil and maintained
in greenhouse for acclimatization.16-18

RESULTS AND DISCUSSION

culture initiation and multiplication.
Figure 1. a) Seed germination in 2 weeks; b) In-vitro
raised seedling 3 weeks of plant

Figure 2. a) Shoot multiplication after 4 weeks from
cotyledonary node; b) Shoot multiplication after 4 -5
weeks of plant

Seeds were cultured on MS basal medium (Murashige &
Skoog medium) without any growth hormone, the best
seed germination 80%- 90% on MS plain half medium is
observed. Seeds were developing to the seedling after 3
weeks of plant length of seedling 3-4 cm. (Figure 1, Table
1, Graph 1). Media supplemented individually with BAP
and KN induced formation of shoots. The cytokinin BAP
was found to be superior and more effective than KN, for
inducing shoot development as well as shoot
multiplication from nodal explants. Among the various
concentrations of BAP, 1.0 mg/L proved to be optimum
Figure 3. a) Shoots rooting after 6 weeks. b) Mature
for culture initiation of shoots in which about 1-3 shoots
root 6-7 week
/node was produced after 4 weeks the highest % age of
shoot induction response is reported 75% and shoot
length 2 cm. (Figure 2a, Table 2, Graph 2). Medium
containing higher concentration of BAP (2.0 mg/L)
produced 10 to 12 shoots/node of multiplication % age of
response is maximum 80% and shoot length is 2-3 cm.
(Figure 2b, Table 3, Graph 3). Best root induction has been
reported in the medium contains 200 mg/L activated
charcoal shows 85% - 90% having 3 to 5 cm root length.
Thin and long roots are observing (Figure 3, Table 4,
Graph 4). Rooted plantlets were transferred to soil under
Table 1. Different media used for seed germination
green house conditions. It was necessary to acclimatize
Medium
% of seed germination
Length of seedling
the regenerated plants first using a cutting mix in a plastic
WH Full
50%
1cm
cup before transferring them in a potting mix under green
B5 Full
45
1cm
house conditions. Among the various concentrations of
MS Plain Full
85%
3cm
MS Plain half
80-90%
3-4cm
BAP, 1.0mg/l and 2.0 mg/l proved to be optimum for
Table 2. Effect of growth regulators on shoot induction of Hemidesmus indicus
S No
1
2
3
4
5
7
8

Medium + Growth hormones
mg/L
MS+0.5 BAP
MS+1.0 BAP
MS+1.5 BAP
MS+2.0 BAP
MS+0.5 KN
MS+0.5 BAP+0.5 NAA
MS+1.0 BAP+0.5 NAA

%age of shoot
induction
70%
75%
70%
60%
40%
45%
45%

No. of shoots per
culture
1-2
1-3
1-2
1-2
1
1
1-2

Average shoot length in cm

Callusing

1-2
2 cm
2cm
1-2
1-2
1
1

+
++
+

Table 3. Effect of growth regulators on multiplication of shoots in Hemidesmus indicus.
S No
1
2
3
4
5
6

Medium + Growth hormones mg/L
MS+1.0 BAP
MS+2.0 BAP
MS+2.0BAP+0.5KN
MS+3.0 BAP
MS+1.0 BAP+1.0KN
MS+1.0 BAP+2.0 KN

% age of response
80%
80%
79%
55%
70%
50%

Average no. of shoots
10
10-12
8-10
4-5
5-8
4-9

Average shoot length in cm.
2-3
2 -3
2-5
3-5
1-2
1-2

Callussing
+
+
++

Table 4. Effect of different media on root in Hemidesmus indicus
S No
1
2
3

2

Medium
MS+ 10g/L Sucrose
MS+ 1.0 mg/L NAA+20g Sucrose
MS+200mg activated charcoal

% age of shoots rooting
50-60
70-75
85-90

Root length in cm
2-3
2-5
3-5

Root Morphology
Thin, short
Thin, short
Thin, long
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Graph 1. Different media used for seed germination of
Hemidesmus indicus

Graph 3. Effect of growth regulators on multiplication
of shoots of Hemidesmus indicus

Graph 2. Effect of growth regulators on shoot
induction of Hemidesmus indicus

Graph 4. Effect of different media on root induction in
Hemidesmus indicus

CONCLUSION

Tissue culture method represents an important potential
for its propagation over conventional methods for
improvement, conservation and large-scale planting of this
medicinally important plant. The process of in vitro seed
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