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ABSTRACT

Stevia rebaudiana Bert. (Asteraceae) is a natural sweetener with zero calorie and various therapeutic
properties like antidiabetic, antihypertensive, antimicrobial, antioxidant, antiaging, anticancerous etc. Due
to its economic importance in food as well as pharmaceutical industries it has drawn attention for its large
scale production. In the present study, the effect of calcium was investigated on the micro propagation of
S. rebaudiana to beat the challenges concerning its cultivation. The nodal segments were cultured on MS
medium with BAP (6.0 mg/l) with 2,4-D (0.5 mg/l). Five weeks old multiple shoots were transferred on
modified MS medium containing CaCl,.2H,0 (0.2-1.0gm/I) with BAP (2.0-10.0mg/I) and were observed.
Ten weeks old cultures recorded maximum multiplication of shoots on MS medium with CaCl,.2H,0 (0.4
mg/l) with BAP (4.0 mg/l). Moreover, 85% of them were able to re-grow when sub-cultured on same
media. Ten weeks old cultures multiple healthy shoots were transferred on MS medium with 1AA (1.0
mg/l) for rooting find out to be best. Survival of 87% was achieved when rooted plantlets were
acclimatized in 2 FYM: 1 Perlite: 1Garden Soil.
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INTRODUCTION

Stevia rebaudiana (Bertoni) is a characteristic sweetener (zero calories) herbaceous, lasting plant with
2n=22. It has a place in the family 'Asteraceae’. It is generally known as "sweet leaf or madhupattra”,
"mithitulsi, "nectar leaf" or basically “stevia" on account of its sweet taste commitment by glycosides,
steviosides and rebaudiosides. Its leaves contain around 5-10% steviosides (250-300times sweeter than
genuine sweetener), rebaudioside A (2-4%), rebaudioside C (1- 2%) and dulcoside A (0.4-0.7%). Huge
scale creation of the plant is profoundly required to take care of the demand of individuals for which the
tissue culture procedure can demonstrate as a superior source.

Plant tissue culture includes abiogenetic techniques for engendering and its essential objective is yield
change, economically vital metabolites upgrade in a limited capacity to focus time with regular freedom
and with no heterogeneity. Tissue culture helps cultivators to take care of the demand of pharmaceutical
businesses and to hold ideal metabolite level alongside high recovery rate. Many organizations in India
and abroad are indicating enthusiasm for this heading (Pande etal., 2013; Arya et al., 2013; Kumar et al.,
2013).

Calcium is one among the essential nutrients for growth and development of plants. It is a vital element of
assorted structures in cell membrane and membranes. Besides some basic roles underneath traditional
condition, calcium functions as a significant secondary-messenger in plants underneath completely
different biological process cues and numerous stress conditions together with salinity stress (Kader et al.,
2007; Kader and Lindberg, 2008, 2010).

MATERIALS AND METHODS

Nodal segment (0.5- 1.0 cm with two nodes) of field grown plants of S. rebaudiana was used as explants.
The explants were collected from the medicinal garden at NIMS University. All the mother plants from
which explants were collected were healthy and young.

Surface Sterilization

The nodal segments were first rinsed with tap water with tween 20 then surface sterilized with 0.1%
mercuric chloride (HgCl,) for three minutes. Then, the explants were further washed with sterilized with

Centre for Info Bio Technology (CIBTech)



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231~ 6345 (Online)

An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm
2017 Vol. 7 (1) January-March, pp. 49-55/Kumar et al.

Research Article

double distilled water for five times in laminar air flow to remove traces of HgCl,.

Culture Media and Inoculation

The nodal segments were inoculated on to sterilized (autoclaved at 1.1 kg/cm? for 20 minutes at 121°C)
semisolid (3% sucrose, 0.8 % agar with pH 5.8 £ 0.2) MS medium (Murashige and Skoog, 1962)
supplemented with various concentrations and combinations of different plant growth regulator, BAP (2.0
- 10 mg/l), and in combination BAP (2.0 — 10 mg/l) + 2,4-D (0.1 — 0.9 mg/l) was used. Cultures were
incubated at 25 + 1°C with a photoperiod of 16 hours at 2000- 2500 lux of cool white fluorescent light.
Shoots were initiated after 5-7 days of inoculation and then sub-cultured regularly on fresh medium at
four weeks interval.

Shoot Regeneration Medium

Axillary buds were cultured on MS medium supplemented with different combinations and
concentrations of BAP (2.0-10mg/l) and 2,4-D (0.1-0.9mg/l) for multiple shoot regeneration. The
optimization of media was then followed by a test in modified MS media were used with varying
concentration of CaCl,.2H,0 (0.2-1.0 mg/l). After ten weeks of inoculation, the regenerated shoots were
then studied morphologically and effects of calcium on growth and differentiation were evaluated.
Rooting Medium

After optimization of calcium concentrations elongated micro shoots were excised from culture tube and
transferred to MS medium supplemented with different permutation of 1AA (0.2-2.0 mg/l), IBA(0.2-2.0
mg/1), a-NAA(0.2-2.0 mg/l) individually for rooting.

Acclimatization and Transfer of Plantlets to Soil

Plantlets with well-developed roots were transferred to plastic trays for hardening that contained
autoclaved garden soil, yard manure and perlite. Acclimatization was standardized for its time period,
relative humidity and temperature conditions before the plantlets were transplanted in to the soil in field
condition.

RESULTS AND DISCUSSION

The use of nodal segments as an explant was however, in concordance with the previous studies (Hassan
and Roy, 2004; Kalidass et al., 2008; Mitra and Pal, 2007) where it is reported to be the best explant
source for enhanced clonal multiplication in a number of medicinal plants. Micropropagation cultures
showed that plant growth regulators have essential impact on the shoot induction as well as on its
multiplication (Yadav et al., 2013). The present study was undertaken with the BAP and 2,4-D. BAP
proves to be having much more prudent impact on shoot induction as well as on proliferation as compared
to 2,4-D. These results were comparable with previous finding where BAP was reported as best hormone
for axillary bud induction in Stevia (Debnath, 2008). BAP (6.0 mg/l) with 2,4-D (0.5 mg/l) showed
maximum 91.39% explant response on shoot induction with maximum average number of buds 4.87
while maximum shoot length 5.04 cm was achieved (Graph 1). Multiplication of the induced shoots was
performed further. The same concentration, combinations and parameters as for shoot initiation were
taken in account for the multiplication.

Patel and Shah (2009) reported the regeneration of S. rebaudiana through callus culture . explant was
cultured on MS medium with varying concentration of BAP (2.0 mg/l) + a-NAA (2.0 mg/l) was reported
to be the best for callus induction.

Effect of Calcium

The impact of calcium was studied for the multiplication of shoots S. rebaudiana. MS (BAP 2.0-10.0
mg/l) + CaCl, (0-1.0 gm,/l) combination was used in different concentrations and number of multiplied
shoots as well as their length was observed. In fourth week after culturing the combination MS (BAP 4
mg/l) + CaCl, (0.4 gm/l) showed maximum number of shoot, 9.2 and length of shoots, 2.5 cm. The sixth
weeks showed MS (BAP 4.0 mg/l) + CaCl, (0.4 mg/l) concentration with highest number of shoots, 10
and maximum shoot length 3.6 cm was obtained with the CaCl, (0.4 mg/l). In eight and tenth weeks the
optimum number of shoots was obtained on same, media with BAP and CaCl,.2H,0 combination showed
maximum number of shoot, 10.5 and maximum shoot length, 3 cm. Calcium has a significant impact on
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the multiplication of shoots when supplemented in media. In the present study calcium were reported with
a significant effect on multiplication of shoots when compared with the plant growth regulators BAP
supplemented in MS media.

Yadav et al., (2013), the morphological observation of multiple shoots were green and of large size. The
effect of plant growth regulators such as BAP along with varying concentration of CaCl, on shoots
muktiplication. Many studies on the micro propagation of plants, it has been found that BAP is much more
effective the Kn and this supports the results obtain from this present study (Gantait et al., 2009; Arya et
al., 2013). The large number of adventitious shoots buds developed in presence of CaCl,.2H,0 is
attributed to the fad that calcium trimphs over apical dominance and releases lateral buds from dormancy
and upholds shoot formation.

The efficacy of different auxins (IAA, IBA, a-NAA) with varying concentration (0.2, 0.5, 1.0, 2.0 mg/I)
was tested for the root initiation of multiplied shoots on MS media. Three parameters, root initiation
percentage, number of roots per shoots, average length of roots. (IAA) gave maximum root initiation
percentage at 1.0 mg/l that was 92% with highest root number, root length 12.85 and 5.87 cm
respectively. The number of roots and their length was highest with IBA (1.0 mg/l) and reported values
were 79%, 11.09 and 4.14 cm respectively. The concentration of IAA (1.0 mg/l) showed maximum root
initiation, number and length of roots, 84%, 6.47 and 3.87 cm respective ly (Graph 3). Among the three
auxins TAA gave best results for all the parameters in root induction followed by IBA and a-NAA. Our
observation for root induction was similar with the earlier obtained results (Tadhani et al., 2007; Ahmed
et al., 2007).

In the present instance, auxin had proved the adverse effect in rooting by promoting callus growth. The
competence of plant growth regulators free MS in vitro rooting of stevia in present report support the
earlier study of Bespalhokk et al., (1997). Acclimatization involves the exposure of plants to reduced
relative humidity and external environment without disturbing or injuring the delicate root or shoot
system (Mathur et al.,, 1995). The waxy cuticle and stomata on leaves of in vitro grown plants are
inadequate or inoperative which make leaves incapable of preventing or reducing the water loss may
occur in variable humidity of in vitro environment (Gaur et al., 1995; Yadav et al., 2013). A majority of
plant were transferred directly from culture to 1 FYM: Prelite : Garden soil (2:1:1) survival rate 87% was
achieved.

Figure 1: Initiation of Culture from in vitro Shoots on MS Medium with BAP
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Figure 2: Multiple Shoots of S. rebaudiana on MS Medium Supplemented with BAP and 2,4-D (Ten
Weeks Old Cultures)

Figure 3: Multiplication of Cultures from in Vitro Shoots on Basal Medium Supplemented with
BAP and Calcium (Six Week Old Cultures)

Figure 4: Multiplication of Cultures from in vitro Shoots on Basal Medium Supple mented with BAP
and Calcium (Ten Week Old Cultures)
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Graph 1: Effect of Plant Growth Regulator on Multiplication of Shoot on MS Media with BAP and
24-D

O B N W A GVO

Second Weeks fourth week sixth week Eight week Tenth week

CaCl2 conc. (mg/l) with BAP (mg/l)

B Length of Shoots =~ —#—No. of Shoot

Graph 2: Effect of Calcium Concentration on Multiplication of Shoot on MS + BAP + CaCl,.2H,0
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Graph 3: Effect of Different Concentration of IAA, IBA and a- NAA Supplemented in MS Basal
Medium on Root Initiation
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