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Abstract

A consequency was obtained for mass propagation of a valuable ayurvedic medicinal herb, Heliotropium indicum Linn. (Boraginaceae)
through in vitro culture. Apical and axillary buds of young sprouts from selected plants were used as explants. Best shoot induction was
observed on MS basal medium supplemented with 0.5 mg/l BAP + 0.1 mg/l GAg, in which 92% of the axillary buds explants produced 12
shoots per culture. Repeated subcultures in the same medium, resulted rapid shoot multiplication with 18 shoots per culture. In vitro raised
shoots rooted on half strength MS medium with 0.5 mg/l IBA. For acclimatization and transplantation, the plantlets in the rooting culture
tubes were kept in normal room temperature for 7 days before transplanting in pots where plantlets were reared for three weeks. The sur-

vival rate of regenerated plantlets was 85%.
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Introduction

Heliotropium indicum Linn. commonly known as 'Hatisur'
belongs to the family - Boraginaceae, a small fragrant plant
with rough, ovate-oblong leaves and small white flowers in
compact curved cymes, grows in waste places and sides of
ditches in all parts of the country (Ghani, 1998). Leaf juice
is used in eye diseases and is applied locally to ulcers, sores,
wounds, gum boils, skin affections, stings of insects. Leaf
extract is used in rheumatism and also possesses antineoplas-
tic property. Plant possesses emollient, vulnerary and diuret-
ic properties. Decoction of leaves and young shoots is used
against urticaria, ringworm, rheumatism, gonorrhoea,
pharyngitis and tonsillitis. Rootis used for the cure of
night blindness and aphrodisiac (Ghani, 1998). Seeds are
masticated and swallowed as stomachic. The stems and
leaves contain tannin with an uncertain alkaloidal properties.
The leaves dye an impermanent black (Anonymous, 1959).

In recent years, there has been an increased interest in in
vitro culture techniques which offer a viable tool for mass
multiplication and germplasm conservation of rare, endan-
gered and threatened medicinal plants (Ajithkumar and
Seeni, 1998; Prakash et. al., 1999). Commercial exploitation
and elimination of natural habits consequent to urbanization
has led to gradual extinction of several medicinal plants.
Micropropagation is an effective approach to conserve such
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germplasm. Further, genetic improvement is another
approach to augment drug-yielding capacity of the plant
(Tejavathi and Shailaja, 1999). In vitro propagation has
proven as a potential technology for mass scale production
of medicinal plant species (Lui and Li, 2001; Wawrosch et.
al., 2001; Martin, 2002 and 2003; Azad et. al., 2005; Faisal
et. al., 2003; Hassan and Roy, 2005). It is important, there-
fore to develop an efficient micropropagation technique for
Heliotropium indicum Linn. for rapid disseminate with supe-
rior identified clones. There have been few reports to date on
micropropagation of Heliotropium indicum Linn. using api-
cal and axillary bud explants. There is no report on the estab-
lishment of a micropropagation protocol for Heliotropium
indicum Linn. in Bangladesh. The present study was there-
fore undertaken to develop a protocol for mass clonal prop-
agation of this important medicinal herb through in vitro cul-
ture.

Materials and Methods

The experiment was conducted at Biological Research
Division in Bangladesh Council of Scientific and Industrial
Research (BCSIR), Dhaka. Healthy and profusely growing
vine of Heliotropium indicum Linn. was collected from
research field of BCSIR Campus, Dhaka and used as source
of explants. Shoot tips and nodal explants with a single axil-



lary bud were used for this purpose. The explants were
washed thoroughly under running tap water, pre-soaked in
liquid detergent for about 30 min, wiped with cotton and
dipped in 70% (v/v) ethanol for 1 min. They were then sur-
face-sterilized with 0.1% (w/v) mercuric chloride for 5 min,
followed by five times rinse with sterile distilled water under
laminar air flow cabinet. The surface-sterilized explants
were sized to 1-1.5 cm length containing a single node with
an axillary bud or a shoot tip with an apical bud. The
explants were placed vertically on the culture medium. The
new shoots induced from the in vitro cultures were further
used as an explants for adventitious shoot regeneration.

MS (Murashige and Skoog, 1962) basal medium was used
for shoot proliferation and adventitious shoot regeneration
and half strength MS was used for in vitro root induction. All
media were supplemented with 30 g/l sucrose, 7 g/l agar
(Difco) and dispensed into 15x150 mm culture tubes and 250
ml conical flasks. The pH of the media was adjusted to 5.8
before autoclaving at 121°C for 20 min. The cultures were
incubated for a 16 h photoperiod at 24 + 2°C under a fluo-
rescent light.

Shoot proliferation from apical and axillary bud explants
was obtained in two separate sets of experiments. In the first
experiment 0-2.0 mg/l BAP and 0-2.0 mg/l Kn were incor-
porated into MS media to select the best cytokinin for

response of shoot induction. In the second set, combination
of BAP (0-2.0 mg/l) with NAA (0.1-0.5 mg/l), BAP (0-2.0
mg/l) with IAA (0.1-0.5 mg/l) and BAP (0.5 mg/l) with GA;
(0.1mg/l) were assessed for shoot multiplication. Number of
new shoot proliferation of each culture was recorded after
every week of inoculation.

For in vitro rooting, individual shoots (3-5 cm) were excised
from the proliferated shoot cultures and implanted onto half
strength MS media with different concentrations and combi-
nations of NAA, IBA and 1AA.

The rooted plants were taken out from the culture tubes,
washed to remove agar gel adhered to the roots and trans-
planted to plastic pots with soil and compost (1: 1) for hard-
ening. The plantlets were kept in a polychamber at 80% rel-
ative humidity, 32 + 2°C under a 12 h photoperiod for accli-
mation. Established plants were transplanted in earthen pots
under natural conditions and the survival rate was recorded.

Results and Discussion

Apical and axillary bud explants of Heliotropium indicum
Linn. were cultured on MS media supplemented with
BAP alone and various concentration of BAP with
NAA, IAA or GA; for multiple shoot regeneration. The
explants were found to be swollen and they produced two to
three shoots within three-four weeks after inoculation (Fig.



la & b) on MS media containing BAP alone but the number
of shoots increased up to 12 when the explants were cultured
in MS with 0.5 mg/l BAP + 0.1 mg/l GA; (Fig. 1c).
Combinations of BAP with NAA or IAA were not found to
be suitable than BAP with GA; for shoot induction (Table I)
and combinations of Kn alone and Kn with NAA or IAA

were also not found to be suitable for shoot induction (Data
not shown). Both the explants responded in the same medi-
um but highest numbers of micro shoots were observed to be
induced from axillary buds explants (Fig.1d). Newly initiat-
ed shoots were separated and sub cultured repeatedly in fresh
MS with 0.5 mg/l BAP + 0.1 mg/l GA;, where the number



of shoots increased up to 18.4 + 1.0 per culture within ten to
twelve weeks (Table I, Fig. 1d). Nearly same response of
microshoot were obtained in MS medium fortified with 0.5
mg/l BAP + 0.1 mg/l GA; and 0.5 mg/l BAP alone but
healthier shoots were found in the former medium content.
Kumer and Rao (2007) reported that the highest number of
shoots was yielded after 30 days of culture in MS medium
supplemented with 1.0 mg/lI Kn, 0.5 mg/l BAP and 0.05 mg/I
IAA. The cluster of proliferated shoots elongation were
observed simultaneously on the same medium. In different
medicinal plant, it was also observed that multiple shoots
were found by using different concentration of cytokinin
with auxins by other researchers (Datta et al., 2003; Gawde
and Paratkar, 2004; Baskaran and Jayabalan, 2005; Husain
and Anis, 2006; Han et al., 2007; Usha et al., 2007; Hassan,
2008; Afroz et al., 2008).

85.2% regenerated shoots rooted (Fig. 1e) when cultured
individually on root induction medium consisted of half-
strength MS medium with 0.5 mg/l IBA (Table II). Use of
auxins alone or its combination for rooting was also report-
ed by different authors (Sahoo and Chand, 1998; Ajithkumar
and Seeni, 1998; Rai, 2002; Sivakumar and Krishnamurthy,
2000; Hassan and Roy, 2004; Rahman et al., 2006; Baksha
et al., 2007; Hassan et al., 2008).

After four weeks the rooted shoots were transferred to pots.
None of the plantlets were survived when transferred direct-
ly from rooting medium to the pot under natural conditions.
About 85 percent of the transplanted plants of Heliotropicum
indicum Linn. survived if the plants were kept in the rooting
culture tubes in normal room temperature for seven days
before transplantation in pots and reared for three weeks.
The plantlets were reared under semi-controlled temperature
(30+2°C) and light (2000 lux) in a chamber with 80 percent
humidity. During this period of acclimation shoots elongat-
ed, leaves expanded and turned deep green and healthier
(Fig. 1fand g).

After three weeks, plants were transferred to an open place
and gradually acclimated to outdoor conditions, where 85
percent plants were survived. The technique described here
appears to be readily adaptable for large scale clonal propa-
gation and plantation for sustainable use in the industry.
Moreover, by standardizing the protocols for clonal propaga-
tion of selected elite plants, it is possible to achieve a tenfold
increase in the products per unit area of cultivation (Hassan
and Roy, 2005). Clonally propagated plants would also have
identical phytochemical profiles (Roja and Heble, 1993).

Table Il. Effect of auxin and its combination on root
induction in regenerated shoots of
Heliotropium indicum Linn. on half strength
MS

Data were recorded after four weeks of culture. Results are
mean = SE of 15 replications.

Likewise it could be possible to propagate important medic-
inal plants for cultivation and sustainable use and conse-
quently to conserve them from their extinction.
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