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ABSTRACT: The present study was conducted to optimize the green house conditions for
Propagation of Stevia rebaudiana cuttings. Stevia rebaudiana belonging to the family Asteraceae, is a
native to the Brazil and Paraguay. Its leaves produced stevioside, an a caloric natural sweetener. The
sweetness of stevioside was 150 -300 times greater than sucrose. Seeds of Stevia were very small in
size. Production of Stevia through seeds was not beneficial because seeds were not viable for
germination due to their infertility. In present study different concentrations of Naphthalene acetic acid
(NAA) and Indole Butyric acid (IBA) were used to study their effect on the rooting of Stevia
rebaudiana cuttings. Results showed that highest number of roots per cutting were observed to be 34.9
from 3% NAA solution, showing maximum root length, root number, shoot length and number of
nodes per cutting. Cuttings of Stevia rebaudiana responded well in NAA treatment as compared to the
IBA treatment. It was concluded that Naphthalene acetic acid was a better choice for enhanced rooting

and vegetative propagation of Stevia rebaudiana through stem cuttings.
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INTRODUCTION

Sugar is a necessary ingredient of human food.
The main source of sugar is sucrose i.e., table sugar.
Some artificial sweeteners are also available in the
market but it is found that these have high health risks
(Richman et al., 2005). Sucrose increases the chances of
diabetes as well as obesity. People with obesity have a
higher chance of developing a number of health
problems, like diabetes, heart arrest, cancers and
problems related to liver and gall bladder (Pinheiro and
Oliveria, 2005).

Natural sweetener may be a good alternative
with low calories. A lot of research has been done on
Stevia rebaudiana which has proved it as the best
alternative for sugarcane because it makes stevioside
which is 200 -300 times sweeter as compared to table
sugar (sucrose) and has zero calories with no side effects
(Dacome et al., 2005). Stevia rebaudiana belongs to the
areas like Paraguay and Brazil where climate is tropical
and average annual rainfall is 1500-1800mm. Stevia
rebaudiana can tolerate temperature up to a range of -6 to
43°C and pH of soil upto 6.5 to 7 (Oddone, 1999). This
sweet compound is able to pass through the digestive
system without any chemical break down, hence Stevia is
beneficial for the people who wish to reduce the sugar
content from their blood (Thiyagarajan and
Venkatachalam, 2012).

Seeds of Stevia are very small in size and
infertile and production of Stevia through seeds is not
beneficial. The seed germination of Stevia rebaudiana is
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very poor which creates problems with its establishment
as a crop. Therefore, plant tissue culture or stem cuttings
may be used as an alternative for propagation of this
plant. As the former technique, being expensive is
difficult to opt on large scale, so the successful method
may be to propagate Stevia through cuttings (Lateef and
Osman, 2012 and Savita et al., 2004). Cuttings enable
one to clone selected genotypes and test the effect of
treatment on genetically identical individual. Hence, it
can minimize the variation in intrinsic properties among
individual plants (Lapierre, 2001).

During the present study, an elaborative
experiment was carried out to optimize the effect of auxin
on rooting of Stevia rebaudiana cuttings as well as on the
vigor of developing shoots.

MATERIALS AND METHODS

The cuttings were collected from green house of
Lahore College for Women University, Lahore. The
apical portion of the cutting with a length of 10 to 12 cm
having 6 leaves per cutting was selected. Good quality
sand (small particle size) was filled into small sized
plastic pots.

Stock solutions of auxins were prepared in the
strength of 1 mg/ 1 ml separately. Growth regulator
formulations were made for all the three auxins in the
percentages as 0.1%, 0.5%, 1%, 2%, 3%, 4% and 5%,
separately. Combinations of these auxins were also made.
Cuttings were dipped in the solution for 30 seconds.
Afterwards these cuttings were directly planted in the
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pots filled with rooting media (sand) covered with plastic
sheet and placed in green house. Temperature of green
house was set at 36°C with proper aeration. Plantlets
were placed in trays containing water to avoid wilting.
Plantlets were regularly checked for water requirement
and were irrigated with distilled water according to the
need. Sometimes only spraying of water was enough.
Cuttings were observed daily to check freshness as well
as emergence of new shoots. After twenty days of the
planting into sand, the rooted cuttings were carefully
taken out and sand was removed and roots were slightly
covered with sand and shifted into the clay and manure
with 1:1 ratio and were allowed to grow for another thirty
days. Then these cuttings were taken out, dipped in water
to release the soil particles. Observations of root
parameters were recorded which included number of
roots per cutting, root length, fresh root weight and dry
root weight. Roots were dried in oven at a temperature of
40°C for 6 hours. Other observations related to shoot
parameters included number of leaves per cutting,
number of branches per cutting, length of internode and
rooting percentage.

The experiment was carried out in randomized
complete block design. There were three treatments
which comprised of control also. The data generated was
analyzed using one way ANOVA i.e., analysis of
variance. The means of treatments were compared to
check significance by applying Duncan’s New Multiple
Range test at 5 % level of significance. COSTAT
computer software was used for statistical analysis
(Anonymous, 2009).

RESULTS AND DISCUSSION

The purpose of this study was to check the effect
of auxins i.e., IBA and NAA on rooting and shooting
capability of Stevia rebaudiana. Fig 1 clearly shows the
tendency that on increasing the concentration of NAA up
to 3% in the rooting solution, number of roots per cutting,
root length as well as rooting percentage increased.
Maximum number of roots (34.9 roots per cutting) were
obtained from 3% NAA rooting solution (Fig 3). Figure 1
also supported the statement that maximum root length
(6cm) was obtained from cuttings treated with 3%NAA
solution. While considering the effect of NAA on
shooting capability of Stevia rebaudiana, Figure 2 shows
that shoot length and number of nodes were higher in
lower concentrations of NAA. Maximum values of shoot
length and number of nodes were obtained from cuttings
treated with 3% NAA solution (Fig 4) whereas on
increasing the NAA percentage in the rooting media,
shoot parameters showed a negative trend.

Figure 5 and 6 show the effect of IBA on rooting
and shooting capability of Stevia rebaudiana cuttings
respectively. It was clear from the results that maximum
rooting percentage (90%) was obtained from cuttings
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treated with 1% IBA solution. Number of roots and root
length was also found to be maximum in the same
treatment of IBA (Figure 7). Figure 8 shows that
maximum shoot length and number of nodes,in cuttings
treated with 1% IBA solution was observed (Fig 4).

Text Figure 9 simply shows a comparison of
NAA (3%) and IBA (1%) treatments for growth
parameters of number of roots, root length and shoot
length. It showed that NAA was a better choice for cost
effective and better propagation of Stevia rebaudiana
cuttings.

Vegetative propagation was the technique which
was widely used in the field of forestry, agriculture and
horticulture for growing choicest plants. Targeted better
varieties were selected from natural populations
(Hartmann et al., 1990). The root formation was a critical
step in vegetative propagation and hence if roots do not
develop on cuttings, losses occur to crops. Now new
treatments for rooting have been reported observing the
effect of plant growth regulators on rooting capability of
plants (Haissig and Davis, 1994). Rooting was not a
single step process, but it was an advanced process
consisting of a number of steps, each step was well
regulated by different factors (Kevers et al., 1997).

In a study Wiesmann and Epstein (1988) noticed
that all the stages of rooting were linked directly or
indirectly, with changes in endogenous auxin
concentrations and later on similar results were reported
(Heloir et al., 1996). Auxins have also proved their
effectiveness for initiation of rooting in a number of
woody species.

On the application of auxins to the cuttings, the
increase in the rooting response was observed with
enhanced sprouting. This indirect effect of auxin on
sprouting highlighted the role of materials produced in
the roots, which were basically responsible for sprouting.
There may be a number of reasons for increase in length
of cutting’s roots, treated with plant growth regulators; it
may be due to boost of metabolites at the site of use of
auxin, cell enlargement, synthesis of new amino acids
and cell division (Madan et al., 2010).

Plant growth was controlled by two main
factors, i.e., genetic and environmental, which had
obvious effects on biosynthesis of auxins, their
metabolism, transport, and signaling pathway (Han et al.,
2009). Auxins control cell division as well as cell
elongation. Auxins also affect certain stages of
differentiation (Davies, 2004). Auxins basically take the
control of transcription of a few genes inside the nucleus
which otherwise were responsible for the elongation of
cell wall. Auxin receiver was a protein, namely TIR1,
that is localized in the nucleus and acts as transcriptional
promoter. Plant response to auxins depends upon the
presence and abundance of this receptor protein
(Dhermasiri et al., 2005).
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Figure 1: Effect of NAA on rooting parameters in Stevia rebaudiana Bertoni
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Figure 2: Effect of NAA on shooting parameters in Stevia rebaudiana Bertoni

Fig 3: Rooting of Stevia rebaudiana Bertoni cuttings Fig 4: Shooting of Stevia rebaudiana Bertoni cuttings
treated with 3% NAA solution treated with 3% NAA solution
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Figure 5: Effect of IBA on rooting parameters in Stevia rebaudiana
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Fig 7: Rooting of Stevia rebaudiana Bertoni cuttings
IBA solution

Figure 6: Effect of IBA on shooting parameters in Stevia rebaudiana

Fig 8: Shooting of Stevia rebaudiana treated with 1%
Bertoni cuttings treated with 1% IBA solution
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Figure 9: Comparison of NAA and IBA for rooting and shooting of Stevia rebaudiana Bertoni.

Conclusion: It was concluded from the present study that
Auxin treatment to cuttings of Stevia rebaudiana Bertoni
enhances the growth of both shoots and roots.
Particularly, treatments of 2% NAA (Naphthalene acetic
acid) gave enhanced rooting and better vegetative
propagation of Stevia through stem cuttings. Data
obtained during the present study may help to produce
Stevia rebaudiana Bertoni in future on commercial scale.
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