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Abstract: Experiments were conducted for standardization of in vitro culture technique of P. zeylanica an
important source of herb to explore its potential for micro-propagation. Nodal segments of the selected herb
were cultured as explants for micro-propagation on MS medium containing 2.22µM, N6-benzyl amino purine
and 0.29µM GA3 for shoot initiation. Maximum plantlets (15.8±1.81) were found in MS medium treated with
13.3µM N6-benzyl amino purine and 135.74µM Adenine Sulphate at multiplication stage. Highest rooting
average (16.10±1.10) was recorded on 1/2MS medium with 135.74µM AS. The rooted plantlets were hardened
in 1:1:1 ratio of sand: soil: vermicompost and successfully established in soil.
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INTRODUCTION Due to these medicinal properties, this plant is

The Plumbago zeylanica belongs to the family by human especially tribal peoples. Therefore there is an
Plumbaginaceae   and  includes  three  species,  namely P. urgent need to think about its propagation. Seeds of
indica (Also known as P. rosea), P. europaea and Plumbago zeylanica have poor quality, less germination
Plumbago zeylanica. The root of these species was percentage and motility in germinated seedlings. In view
extensively used in  China  and  other  Asian  countries of this, there is an urgent need for alternative means of
for the treatment of cancer, rheumatoid arthritis, propagation. Biotechnological tools are important for
dysmenorrheal  and   contusion  of  extremities  [1]. multiplication by adopting techniques such as in-vitro
Among these  species,   Plumbago  zeylanica is regeneration and genetic transformations. It can also be
commonly known as Lead word and Chitrak in  Indian harnessed for production of secondary metabolites using
sub-continent. It is a perennial, bushy, shrub that attains plants as bioreactors [7]. Tissue culture offers means not
2-4 feet height and distributed as a weed in throughout only for rapid and mass multiplication of existing stock of
the  tropical   and    subtropical   countries  of the world. germplasm but also for conservation of important, elite
In  India,  it  has   traditionally     been     used  by rural and endangered plants [8]. Earlier reports on micro-
and tribal people in traditional system of medicine and propagation of P. zeylanica suggest that this plant can be
also in Ayurveda for the treatment of different kinds of multiplied by in-vitro regeneration [9]. Looking the
ailments of their domestic animals having stomach importance of this plant, present study has been planned
troubles [2]. to develop the micro-propagation protocol for Plumbago

Its roots are the main source of plumbagin, an zeylanica.
alkaloid used as anticancer drug [3]. In addition to this it
have numerous medicinal properties such as germicidal, MATERIALS AND METHODS
antimalarial, antimicrobial activity, anti cancer, cardiotonic,
antifertility action [4], antianthrogenic, hepato-protective The nodal segment of P. zeylanica was collected from
and neuro-protective [5]. It is also useful in the treatment Prof. T.S. Murthy  Science  and  Technology  Station  of
of piles, diarrhea, leprosy and filarial [6]. M.   P.   Council   of   Science   and   Technology,  Bhopal.

continuously collected from the forest and over exploited
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The explants (nodal part) cut into small pieces (about 1.5 The explants of Plumbago zeylanica have been
cm long) and then treated with 1% savlon for 4 - 5 min inoculated in different concentration of growth hormones.
with constant shaking and washed thoroughly with Bud break was observed within 7 days of inoculation.
running tap water and then washed again thoroughly by After 15 days data was recorded for its shoot initiation
adding a drop of liquid soap to remove the superficial and number of shoot emerged. MS medium supplemented
dust particles as well as fungal and bacterial spores. then with  2.22  µM  BAP  and  0.29 µM GA3 showed 98%
surface sterilized twice with sterile double distilled water, shoot initiation and yielded maximum number  of  shoots
70% alcohol, two times sterile double distilled water, 0.1% (2 shoots) from nodal segment (Table 1). The initiated
mercuric chloride for 2 min followed by 3 - 4 times rinsing shoots were subcultured for multiple shoot production.
with sterile double distilled water inside the Laminar Air Though BAP and BAP with AS promoted multiple shoots
flow chamber. Nodal segments were cut vertically placed formation, BAP with AS was found to be better for
on MS medium fortified with specific concentrations of multiple shoot proliferation of Plumbago zeylanica.
different growth regulators adding 3% sucrose (SD fine) Highest number of Shoots with an average of 15.8 was
and 0.45% Agar Agar. Their pH of the medium was obtained on MS medium containing BAP with AS at 13.3
adjusted 5.6 to 5.8 with NaOH before autoclaving at 121°C µM BAP and 135.74 µM AS respectively (Table 2). Root
for 20 min. The culture was incubated at a constant induction was found to be best in half strength of MS
temperature of 25±2°C with 16 h photoperiod (2000 lux) medium along with 135.74 µM AS. Maximum number of
and 8 h darkness. Visual observation of cultures was roots (16) and length (2.42 cm) was observed in this
made weekly and the data were recorded. Nodal segments medium (Table 3). Hardening of developed plantlet was
from the proliferated shoots were subcultured again for yield 100% survival of plants in the sterile soil mixture of
further multiple shoot induction after 15 days. Multiple Sand: Soil: Vermicompost (1:1:1).
shoots were cut and individual shoots were placed in MS Surface sterilization of explants is an important step
medium containing hormones for root induction. of micro-propagation. Suitable time duration of treatments

RESULTS AND DISCUSSION kills the microbes present on  the  surface  of  explants.

Different time exposures of HgCl2 (0.5, 1, 2, 3 and 4 concentration as well as time exposure of HgCl2. The time
minute) were given to Plumbago zeylanica explants, out exposure of HgCl2 varies according to explants type i.e.
of which 2 minute was found to be best as it yield explants with soft tissue requires lesser time and hard
maximum 90% survival of explants. Lesser time exposure tissue requires longer exposure. Higher exposure of HgCl2
explants have contamination however explants exposed to has adverse effect on plant tissue while lesser time will
more than 2 minute have less survival and some explants end up with contamination. Therefore adequate time
become dried. duration of HgCl2 is required to sterilize the explants. 

of 70% alcohol and HgCl2 has to be standardized. HgCl2

The motility rate of microbes depends upon the

Table 1: Effect of different concentrations of BAP and GA3 growth hormones on Shoot initiation of P. zeylanica

Sl Media Response (%) Number of shoots with SD

1 MS + 0.44 µM BAP 0 0
2 MS + 2.22 µM BAP 0 0
3 MS + 0.44 µM BAP + 0.29 µM GA3 50 1.3±0.48
4 MS + 1.33 µM BAP + 0.29 µM GA3 70 1.4±0.52
5 MS + 2.22 µM BAP + 0.29 µM GA3 100 2.1±0.74
6 MS + 3.11 µM BAP + 0.29 µM GA3 70 1.7±0.67

Table 2: Effect of growth hormones on shoot multiplication

Sl Media Number of shoots with SD

1 MS + 4.44 µM BAP 9±4.29
2 MS + 13.3 µM BAP 11.1±1.73
3 MS + 13.3 µM BAP +135.74 µM AS 15.8±1.81
4 MS + 22.2 µM 7±1.49
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Table 3: Effect of growth hormones on rooting
Sl Media Root length (cm) with SD Number of roots with SD
1 MS ½ 2.06±0.27 11.8±1.55
2 MS 1/2 + 135.74µM AS 2.42±0.39 16.10±1.10
3 MS 1/2 + 0.1 mg IBA 1.92±0.13 8.70±1.57

Cytokinins like kinetin, BAP, 2-ip and zeatin influence The sterilized explant was inoculated in different types of
the shoot proliferation and are widely used in medium, out of which MS basic medium supplemented
micropropagation of various plants [10, 11]. Out of them, with 2.22 µM BAP + 0.29 µM GA3 was showed highest
BAP is considered as most reliable and useful for shoot number of inoculation (100%).
initiation in higher plants. In this study, better initiation The initiated explant was transferred into the 4
was achieved using 2.22 µM BAP along with 0.29 µM different types of multiplication medium, in which MS
GA3. GA3 supposed to be favor better growth and basic medium supplemented with 13.3 µM BAP +135.74
differentiation, while suppress the callusing [12, 13]. There µM AS was suitable as it yield 16 multiple shoot per
are few reports on in vitro regeneration of P. zeylenica explant. This is the maximum number of multiple shoots
through nodal segment. Chinnamadasamy et al. [14] were obtained ever.
initiated the nodal segment in MS medium with 1 mg/L Shoots were transferred into rooting medium. MS ½
BAP and 1 mg/L GA3, while Chaplot et al. [9] used MS with 135.74µM was the best of the 3 tried media in the
medium with 4.4 mg/L BAP and 1.4 mg/L IAA. We have present investigation. A maximum of 20 roots with an
used much lower concentration of growth hormones to average length of 2.3 cm has been obtained by using this
initiate the nodal explants. Although they have reported medium.
initiation with multiple shoot formation and yielded The full plantlet was then transferred into sterilized
maximum 12 multiple shoots from one explant. In instead, soil mixture of sand: soil: vermicompost (1:1:1) and
we have used two step processes to multiply the shoots. hardened into hardening chamber with 85% humidity and
First initiated the explants with low concentration of 25+20C temperature.
growth hormones and then multiply the shoots with
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