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Abstract

Stevia rebaudiana (Bertoni), known to be an anti-diabetic
medicinal herb, belongs to Asteraceae family which has bio-
active compounds stevioside and rebaudioside in its leaves
that taste about 300-350 times sweeter than sucrose. Nodal
segments were cultured in half-strength Murashige and Skoog (MS)
medium supplemented with kinetin (Kn) and benzylaminopurine
(BAP), alone and in combination (0.2, 0.5, 1.0, 2.0 and 3.0 mg L"),
for shoot proliferation while various concentrations of auxins i.e.
indole acetic acid (IAA) and indole butyric acid (IBA) (0.2, 0.5, 1.0,
2.0 and 3.0 mg L"), alone or in combination with different cytokinins,
for rooting. Almost in all the cultures shoot primordia initiation
was observed 2-5 days after the inoculation. Overall, from the
economical point of view, half-strength MS media with 0.2 mg L-'Kn
was the best producing maximum number of shoot (3.00 + 0.00),
shoot length (7.13 £ 0.43) and number of leaves (27.75+0.85), after
60 days of inoculation. However, after 30 days of transfer in rooting
media supplemented with combined IBA (2.0 mg L") and Kn (0.5
mg L) showed best response in number of roots (10.00 + 0.41)
and length of root (cm) (6.73 + 0.09), respectively. Regenerated
plantlets were hardened in potting mixture containing perlite: sand:
soil (1:1:1) for 2 months inside culture room with 70% relative
humidity and later transferred in green house for 8 weeks before
final transfer into the field. This micro-propagation method using
half-strength MS media could be economical and effectively used
for mass production of Stevia rebaudiana under in vitro condition.
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Introduction

Stevia rebaudiana (Bertoni) is known to be an anti-diabetic
medicinal herb belonging to Asteraceae family, which has gained
more importance in recent years for its economic and medicinal
virtues. Besides this, it has other remarkable medicinal properties such
as anti-hyperglycaemic, anti-cancerous [1,2], treatment of diabetes
mellitus, obesity, caries prevention [3], regulates blood pressure [4]
and anti-hypersensitive [5,6]. It is well adapted to local conditions
and normally requires mild temperature and relative humidity (80%)
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[4,7]. Tt is indigenous to South America-Brazil and Paraguay [8]. It
is a natural sweetener herb, estimated about 300 times sweeter than
sucrose [9], due to its active constituents of diterpene glycosides
i.e. stevioside and rebaudioside present in its leaves. The seeds of
stevia show very low (<10%) germination rates [10,11]. Moreover,
production of homogeneous populations could not be achieved
due to self-incompatibility of seeds [12], resulting in variability in
sweetener level and composition. Propagation by vegetative means
through stem cuttings is also limited by low number of individuals
that could be obtained from single plant. These constraints limit the
growth and development leading to poor cultivation and difficulties
for its multiplication and establishment in the field. Therefore, this
requires the basic micro-propagation method for proliferation of
plant materials with high multiplication rates. Tissue culture offers
rapid micropropagation method for regeneration of genetically true-
to-type plants on large scale within a short period of time.

Previous studies reported that various medicinal plants have
been propagated through micropropagation [13]. In addition, several
reports suggested that propagation of Stevia rebaudiana through
tissue culture [14,15,16] has significance commercial value. Thus, large
scale production of healthy plantlets was made possible by meristem
or shoot tip culture [1,17], nodal segments [16,18], inter-nodal
segment [19,20], callus [16], leaf [21], which seems to be successful
for commercial micropropagation of stevia. However, maximum
research for in vitro propagation of stevia using different explants in
full-strength MS medium supplemented with various plant growth
regulators have been reported [22]. But limited research was found in
half-strength MS medium under in vitro condition [23,24]. Yet there
is ample scope for propagation of stevia using different plant growth
regulators in half-strength MS medium since it is more economical.
Therefore, the main objective of the present study was to find out the
best combination of plant growth regulators for multiplication and
establishment of a reliable protocol for in vitro regeneration of Stevia
rebaudiana using half-strength MS media.

Materials and Methods
Culture initiation

The young healthy profusely growing plants free from disease
symptoms were collected from local Herbal nurseries and established
in Horticulture garden of Institute of Agricultural Sciences, BHU,
India, and used as a source of explants. Shoots were not more than
2-3 months old, nodal segments were used as explants with 1.5-2.0
cm long and 0.2-0.5 cm thick. Explants were thoroughly washed in
running tap water for 10 min. Afterwards the explants were again
washed with 2-3 drops of Tween 80 (Himedia Laboratories, India)
for 8-10 min followed by 4-5 times washing with double distilled
water. Explants were then taken into laminar air flow cabinet for
further surface sterilization with Bavistin 0.002% (w/v) for 4-5 min.
Thereafter explants were treated with 0.1% (w/v) mercuric chloride
(HgCl,) for 1 min. Afterwards the explants were thoroughly washed
4-5 times with distilled water to get rid of any traces of chemicals.

Shoot multiplication

Nodal explants were cultured on half-strength MS media
supplemented with kinetin (Kn) and benzylaminopurine (BAP),
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alone and in combination (0.2, 0.5, 1.0, 2.0 and 3.0 mg L), for
shoot multiplication, and parameters such as days taken for shoot
primordia initiation (DPI), number of shoot per explant, length of
shoot (cm), number of leaves were recorded at 20, 40 and 60 days
after inoculation (DAI) except DPI, as it was observed up to 2-8 DAL
All the media contained 15 g L sucrose, 8 g L™ agar while pH was
adjusted to 5.8 before autoclaving at 15 psi (121°C) for 25 minutes.

Rooting and acclimatization

For root initiation, number of root per explant and length of root
(cm) were recorded after 30 days of culture in rooting media which
was supplemented with indole acetic acid (IAA) and indole butyric
acid (IBA) with varying concentrations i.e. 0.2, 0.5, 1.0, 2.0 and 3.0
mg L 1), applied singly or in combination of cytokinins (Kn, BAP and
BAP+Kinetin), in half-strength MS medium. Well rooted in vitro
regenerated plants were washed gently by sterilized water to remove
agar adhered on the roots and transferred to plastic cups containing
sterile mixture of soil and perlite (2:1) for acclimatization. The
plantlets were covered by transparent polythene and kept under 70%
relative humidity at 25 + 2°C with 16: 8 h (light: dark) photoperiod.
After 6 weeks of acclimatization, the plantlets were then transferred
to green house for hardening under normal day length condition.

Culture conditions

All the cultures were incubated under 70-80% relative humidity
with 16 : 8 h (light : dark) photoperiod in an air-conditioned culture
room at 25 + 2°C provided by cool fluorescent tube lights with 50
pMol m? s! light intensity.

Data analysis

Data were analyzed by one-way analysis of variance (ANOVA)
using the SPSS software (version 16.0). There were four replicates in
each treatment, and each experiment was repeated thrice. All the data
were presented in the form of mean + standard error mean (SEM).
Means were compared for significant difference assessed by Duncan’s
Multiple Range Test (DMRT) at P < 0.05 [25].

Results and Discussion

Days taken for primordia initiation (DPI)

The response of different concentrations of kinetin, BAP and
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BAP+kinetin was observed on number of days taken for primordia
initiation after inoculation (DPI) (Figure 1). The treatment T1 (0.2
mg L) with kinetin (1.50 £ 0.29) significantly took less number of
days for primordia initiation when compared to control (T0) (3.75
+ 0.48). While both treatments T1 (0.2 mg L) and T2 (0.5 mg L)
took same number of days for initiation of shoot primordia (2.00 +
0.00) with BAP treatment. The combined effect of BAP+kinetin for
DPI showed that treatment T0 and T2 (0.5 mg L) had taken lesser
time for the initiation of shoot primordia as compared to T1, T4, T3,
T5. Among all the PGRs tried, kinetin with 0.2 mg L* performed
better as compared to rest of the treatments for the initiation of shoot
primordia in Stevia rebaudiana under in vitro condition.

Early bud break was observed in medium supplemented with
single use of kinetin, T1 (0.2 mg L) ie., about 2 days taken for
primordia initiation after inoculation as compared to control (Figure
1). The stimulating effect of kinetin and BAP or in combination on
early bud break and multiple shoot formation has been reported
earlier in several medicinal and aromatic plant species including
Chlorophytum borivilianum [26], Oscimum spp. [27], Withania
somnifera [28] and Stevia rebaudiana [16,23,24,29,30].

Number of Shoots Per Explant

The data on number of shoots (NOS) per explant recorded at 20,
40 and 60 DAI in Stevia rebaudiana under in vitro condition in half
strength MS media are presented in Figure 2. The number of shoot
per explant was observed with different concentrations of kinetin,
BAP along with their combinations at different DAL It was found
that kinetin showed maximum number of shoot per explant with
treatment T1 (0.2 mg L kinetin) i.e., 2.50 + 0.29, 2.50 + 0.29 and 3.00
+0.00 at 20, 40 and 60 DAI, respectively, while it was minimum with
treatment T5 (3 mg L' kinetin) with similar values of 1.7 5 + 0.25 at all
the three stages i.e. 20, 40 and 60 DAL When the NOS per explant was
observed with BAP, it was found that among all the stages, treatments
T0, T1 and T2 responded similar to kinetin with the highest value (i.e.
2.00 + 0.00) as compared to treatment T3, T4 and T5 (1.75 + 0.25,
1.50 + 0.29 and 1.50 £ 0.29) at 20, 40 and 60 DAI, respectively. The
effect of both BAP+Kinetin was also observed, and it was found that
treatment TO (considered as control), T1 (0.2 mg L' BAP+Kinetin)
and T2 (0.5 mg L*) produced higher number of shoot per explant
(i.e. 2.00 + 0.00) in all the three concentrations as compared to rest
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Figure 1: Effect of Kinetin and BAP along with their combinations on number of days taken for initiation of shoot primordia after inoculation in Stevia rebaudiana
under in vitro condition in half strength MS media. Data have been recorded after a week of inoculation. Data are in the form of meantSEM, and means followed
by the same letters within the columns are not significantly different at P<0.05 using Duncan’s multiple range test. BAP=6-Banzyl amino purine, DAI=Days after

inoculation, DPI= Days taken for primordia initiation.
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Figure 2: Comparative effect of different concentrations of Kinetin and BAP along with their combinations on number of shoots explant” in Stevia rebaudiana
under in vitro condition in half strength MS media, at 20, 40 and 60 DAI. Data are in the form of mean + SEM, and means followed by the same letters within the
columns are not significantly different at P < 0.05 using Duncan’s multiple range test. BAP=6-Banzyl amino purine, DAI=Days after inoculation.
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Figure 3: Comparative effect of different concentrations of Kinetin and BAP along with their combinations on length of shoot (cm) explant™ in Stevia rebaudiana
under in vitro condition at 20, 40 and 60 DAI. Data are in the form of mean+SEM, and means followed by the same letters within the columns are not significantly
different at P<0.05 using Duncan’s multiple range test. BAP=6-Banzyl amino purine, DAI=Days after inoculation.

of the treatments. Among all the PGRs tried, kinetin with treatment
T1 (0.2 mg L) performed better in terms of NOS per explant at all
the three stages of inoculation as compared to BAP and BAP+kinetin.
Data were significant at 5% level of significance.

Growth regulators have the potential to alter almost all aspects of
plant growth and development both as promoter as well as retardant,
when used in appropriate concentration. It is a general observation
that lower concentration of kinetin (considered only in half strength)
is better in performance than BAP and BAP+kinetin for multiple
shooting, length of shoot. In our study it is to be noted that among
different growth regulators applied alone or in combination with
varying concentrations of kinetin, BAP and BAP+kinetin, maximum
number of shoot per explant was found at 60 DAT in half strength MS
media supplemented with kinetin alonei.e. T1 (0.2 mg L), about 50%
more when compared to control (basal) treatment (Figure 2). These
results are in agreement with other studies [16,31-35]. The increased
shoot number may be due to suppression of apical dominance during

subculture that induced basal dormant meristematic cells to form
new shoots [36].

Length of Shoot (cm) Per Explant

The length of shoot explant” was observed with different levels
of kinetin, BAP and BAP+Kinetin at different DAI (Figure 3).
Maximum length of shoot explant™ (7.13 + 0.43 cm) was observed
with kinetin T1 (0.2 mg L*), while it was minimum (3.65 + 0.32 cm)
with treatment T5 at 60 DAI as compared to control (T0). However,
among all the treatments, control without stress i.e. (T0) showed
lesser length of shoot explant™ (0.95 + 0.33 cm) at 20 DAL The effect
of BAP was observed on length of shoot per explant: maximum length
was observed with treatment T1 (1.73 + 0.21 cm) at 20 DAI and T2
(3.95 +0.31 and 6.30 + 0.30 cm) at 60 DAI, whereas, it was minimum
with TO (i.e. 0.95 + 0.33, 2.20 + 0.11 and 4.43 + 0.20 cm) and T5 (i.e.
1.18 + 0.26, 2.50 + 0.19 and 2.88 + 0.18 cm) at 20, 40 and 60 DAI,
respectively. The combined effect of BAP + kinetin was also observed
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at different DAI, with treatment T2 producing higher length of shoot
(5.75 £ 0.27 cm) at 60 DAL Among all the PGRs, kinetin performed
better on increasing length of shoot with treatment T1 (0.2 mgL") at
60 DAL

In the present investigation, data revealed that increment in
number of shoot per explant was found maximum at 60 DAI in half
strength MS media supplemented with kinetin alone i.e. T1 (0.2 mg
L), about 60.8% more as compared to control (basal) (Figure 3). This
observation is similar to those reported by Mehta et al. [33]; Singh
and Dwivedi [35]; Singh et al. [24].

Number of Leaves Per Explant

The number of leaves per explant was observed with different
levels of kinetin, BAP and BAP+Kkinetin at 20 days interval i.e. at
20, 40 and 60 DAI as illustrated in Figure 4. Maximum number of
leaves per explant i.e., 14.50 £ 1.19, 19.75 £ 1.75 and 27.25 + 0.88 was
observed with kinetin 0.2 mg L at 20, 40 and 60 DAI, respectively.
However, minimum number of leaves per explant i.e., 6.00 + 0.41,
10.50+0.65 and 14.50 + 0.65 was found with treatment T5 (3 mg L™).
With BAP, it was found that treatment T1 (0.2 mg L) increased the
number of leaves per explant along with the increasing DAI and was
maximum 22.75+0.63 at 60 DAIL The data significantly increased in
increasing order along with different days of interval at 20, 40 and 60
DAI The minimum number of leaves was found with treatment T0
(6.50 + 1.50) at 20 DAI and with treatment T5 (12.00 + 0.71 and 13.50
+ 0.87) at 40 and 60 DALI, respectively. Similarly, the combined effect
of BAP+kinetin produced maximum number of leaves (20.25 + 0.48)
with treatment T1 (i.e. 0.2 mg L' BAP+kinetiin) while minimum
(11.00+0.41) with treatment T4 (2 mg L"). However, among all the
PGRs, kinetin (0.2 mg L") performed better in increasing number of
leaves as compared to BAP and BAP+kinetin. Data were significant
with different treatments along with different stages of inoculation.

It was noted that highest percentage of response was shown with
respect to number of leaves per explant at 60 days after inoculation
in half strength MS media supplemented with kinetin alone i.e. T1
(0.2 mg L), with about 54.2% more response as compared to control
(Figure 4). Increase in number of leaves might be due to increase in
meristematic activity of explant leading to more number of shoots.

OT00 BOT10.2

Number of leav
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These results are supported by Mehta et al. [33]; Ranganathan [34];
Singh et al. [16]; Singh and Dwivedi [24]; Singh et al. [35].

Effect of IBA, Kinetin, BAP and their Combination on
In vitro Root Induction

It is well a known fact that IBA influences root formation. The
number of root (NOR) and length of root (RL) expressed in cm were
significantly influenced by IBA and its combination with kinetin, BAP
and BAP+Kkinetin in Stevia rebuadiana under in vitro condition. The
in vitro raised plantlets were re-inoculated in one fourth strength MS
media supplemented with different concentrations of IBA, kinetin
and BAP+kinetin for root induction (Table 1, Figure 5). Both NOR
and RL were higher with IBA treatment T3 i.e. 8.25 + 0.25 and 6.38
+ 0.07 cm), respectively, while the values of these parameters were
lesser with treatment T1 (3 mg L") and TO (control) i.e. , 4.25 + 0.48
and 2.08 + 0.15 cm), respectively, under in vitro condition, after 30
days of culture in rooting media. The IBA with treatment T1 (3 mg
L") significantly reduced the NOR and RL when compared with rest
of the IBA concentrations.

Further, different levels of IBA were applied in combination of
kinetin, BAP and BAP+kinetin; it was observed that treatment T2
showed significantly higher NOR i.e., 10.00 + 0.41, 6.50 + 0.09 and
6.75 + 0.48), respectively. Similar pattern was also observed with root
length (cm) i.e., (6.73 + 0.48, 6.33 + 0.09 and 5.85 + 0.26), respectively.
Though, minimum NOR i.e., (4.25 + 0.25, 3.50 + 0.29 and 3.75 + 0.48)
was observed with treatment T5 for IBA, IBA+kinetin, IBA+BAP and
IBA+BAP+kinetin, respectively under in vitro conditions. Whereas,
minimum RL (2.08 + 0.15) was found in both treatments with TO
(control) of IBA+kinetin and IBA+BAP, respectively.

From the present study, it is clear that highest percentage of
response for root induction using different combinations of IBA with
Kinetin, BAP and BAP+kinetin under in vitro condition was found
to be about 2.2 and 3.5 folds more with treatment T2 (IBA-+kinetin @
2+0.5 mg L") for number of roots and length of roots, respectively, as
compared to control (basal) (Table 1, Figure 5). Similar findings have
been reported by Singh et al. [16]; Singh and Dwivedi [23]; Singh and
Dwivedi [24]; Deng et al. [37]; Bayoudh et al. [38].

BAP-+Kinetin

Concentrations of Kinetin, BAP and BAP+Kinetin (mg L-1)

Figure 4: Comparative effect of different concentrations of Kinetin and BAP along with their combinations on number of leaves explant -' in Stevia rebaudiana
under in vitro condition. Data are in the form of mean + SEM, and means followed by the same letters within the columns are not significantly different at

P<0.05using Duncan’s multiple range test.
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Table 1: Comparative effect of IBA, Kinetin, BAP and their combinations on in
vitro root induction in Stevia rebaudiana.

Treatments Plant growth regulator (mgl-') Number of | Length of root
roots (cm)
TO IBA | 0 450+0.29° | 2.08+0.15°
T1 3 4.25+0.48° | 3.33+0.23¢
T2 2 6.50 £+ 0.29° | 5.88+0.27%®
T3 1 8.25+0.25* | 6.38+0.072
T4 0.5 6.50 £+ 0.29° | 5.55+0.24°
T5 0.2 6.00+0.41° | 4.40+0.24°
TO IBA | 0 Kinetin 0 450+0.29¢ | 2.08+0.15¢
T1 3 0.2  525+0.25° | 3.50+0.19°
T2 2 0.5 10.00+0.41* | 6.73+0.09°
T3 1 1 7.25+0.48> 5.68+0.36°
T4 0.5 2 4.50+0.29° | 3.48+0.25°
T5 0.2 3 4.25+0.25° | 2.65+0.12¢
TO IBA | 0 BAP 0 450+0.29¢ | 2.08+0.15°
T 3 0.2 | 5.00+041> | 3.23%0.16°
T2 2 0.5 6.50+0.29° | 6.33+0.09°
T3 1 1 6.00+0.41% | 6.03+0.132
T4 0.5 2 450+0.29° | 3.65+0.23"
T5 0.2 3 3.50+0.29°  2.25+0.06°
TO IBA | 0 BAP+Kinetin 0 4.50+0.29° | 2.08+0.15°
T1 3 0.2 450+0.29° | 298+0.17°
T2 2 0.5 6.75+0.48* | 5.85+0.26°
T3 1 1 6.50+0.29° | 5.60+0.212
T4 0.5 2 450+0.29° | 2.85+0.13"
T5 0.2 3 3.75+0.48>  2.03+0.09°

where, IBA=Indole-3-butyric acid, BAP=6-Benzyl amino purine. Parameters have
been recorded after 4 weeks (30 days) of transfer in rooting media. Data are in
the form of mean + SEM, and means followed by the same letters within the
columns are not significantly different at P < 0.05 using Duncan’s multiple range
test.

Effect of IAA, Kinetin, BAP and their Combination
on In vitro Root Induction

The number of roots and length of root (cm) both are significantly
influenced by IAA and its combination with kinetin, BAP and
BAP+kinetin in Stevia rebaudiana under in vitro condition in one
fourth strength of MS media (Table 2). Both NOR and RL were
higher in treatment T3 (1 mg L' TAA) i.e., 6.50 £ 0.29 and 6.00 £ 0.07,
respectively, while the lesser values were noticed with treatment T1
(3 mg L' TAA) having 3.50 + 0.29 NOR, and T0 (0 mg L TAA) with
2.08 £ 0.15 RL. Accordingly, the highest number of roots (7.50 + 0.29)
and length of roots (cm) (5.58 + 0.11) were observed in T2 when IAA
(2 mg L) was combined with kinetin (0.5 mg L), as compared to all
the rest of the IAA concentrations. The lowest number of roots was
observed in treatment T5 (0.2 mg L") i.e., 3.50 + 0.29 while minimum
length of root was observed in treatment T0 (2.08 + 0.15).

When IAA was combined with BAP (1 mg L), highest number
of roots (6.50 + 0.29) was observed in treatment T3 while maximum
length of root (cm) was produced with treatment T4 (5.23 + 0.19).
The minimum NOR and RL was observed with treatment T5 and
TO, respectively. In combined treatment of IAA with BAP+kinetin,
treatment T2 showed maximum NOR as well as RL (6.00 + 0.58 and
5.38 + 0.13), whereas minimum NOR was observed similar with
treatment T1, T4 and T5 (3.50 * 0.29), furthermore, minimum RL
(2.08 £ 0.1) was observed with treatment TO and T5.

where, IAA=Indole-3-acetic acid, BAP=6-Benzyl amino purine.
Parameters have been recorded after 4 weeks (30 days) of transfer

doi: 10.5958/2229-4473.2016.00102.6

in rooting media. Data are in the form of mean+SEM, and means
followed by the same letters within the columns are not significantly
different at P < 0.05 using Duncan’s multiple range test.

Thus, highest response for root induction using different
combinations of IAA with Kinetin, BAP and BAP+kinetin was found
to be more by 1.4 and 3 folds with treatment T3 of IAA alone (@
1 mg L") for NOR and RL, respectively, as compared to control
(T0) (Table 2). Increase in length of root may be due to increase in
root meristematic activity and cell elongation. Previous reports also
supported our findings [24,38,39].

Conclusion

The results obtained from the present study indicate that in vitro
micropropagation of stevia in half-strength MS media supplemented
with Kn (0.2 mg L) showed early bud break and significantly
increased number of shoot, shoot length (cm) and number of leaves,
while overall, best response for rooting was observed in nutrient

Figure 5: Shoot induction and plantlets regeneration in Stevia rebaudiana in
half-strength MS media. (a) Regenerated shoots from nodal segment after
6 weeks of culture containing 0.2 mg L' kinetin. (b) 0.2 mg L' BAP. (c) 0.2
mg L' BAP+kinetin. (d) Shoot induction and elongation from nodal segment.
(e) Rooting of the elongated shoot after 8 eeks of culture in half-strength
MS medium containing both 2.0 mg L' IBA and 0.5 mg L™ kinetin. (f, g, h)
Acclimatized plants of Stevia rebaudiana in soil: perlite (2:1) after 8 weeks
under control condition. (i) Fully developed S. rebaudiana plants grown in
plastic pot. (j) Well adopted and acclimatized field grown in vitro raised
plants [39].
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Table 2: Comparative effect of IAA, Kinetin, BAP and their combinations on in
vitro root induction in Stevia rebaudiana.

Treatments Plant growth regulator (mgl-') Nu::g:;sr of Leng:::n:)f root
T0 IA A 0 450+0.29°  2.08+0.15°
T1 3 3.50+0.29¢ = 3.18 +£0.23¢
T2 2 5.50£0.29° = 5.10 + 0.04°
T3 1 6.50 £0.29° | 6.00 + 0.07°
T4 0.5 5.50+0.29°  5.13 +0.06°
T5 0.2 4.50+0.29°  4.00+0.15°
TO IAA 0 Kinetin 0 4501029  2.08+0.15°
T 3 0.2 425+0.25* 3.28+0.18°
T2 2 0.5 7.50+0.29° @ 5.58+0.112
T3 1 1 6.75+0.25° | 5.30+0.142
T4 0.5 2 | 425+0.25>*  3.28+0.11°
T5 0.2 3 | 350+£0.29°  2.20 +£0.09°
TO IAA 0 BAP 0  450+0.29°  2.08+0.15¢
T1 3 0.2  4.00+0.00¢ | 3.13+0.12°
T2 2 0.5 5.50+0.29°  5.15+0.06°
T3 1 1 6.50 £0.292 = 5.00 + 0.23°
T4 0.5 2 | 450+0.29°  5.23+0.19°
T5 0.2 3 | 350+£0.29¢  2.15+0.06°
TO IAA 0 | BAP+Kinetin 0  4.50+0.29*  2.08 +0.15°
T1 3 0.2 350+0.29° | 2.50+0.17%
T2 2 0.5 6.00+0.58 | 5.38+0.13°
T3 1 1 | 550+£0.29®  5.35+0.09
T4 0.5 3.50+0.29°  2.70+0.13°
T5 0.2 3.50+0.29° | 2.08 +0.15°

media supplemented with combined effect of IBA (2.0 mg L) and
Kn (0.5 mg L*). This economic micropropagation protocol can thus
be used for raising stevia plants in vitro on large scale, making stevia
more profitable commercially.
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