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Abstract

Stevia rebaudiana (Bertoni) Hemsl. is a non-caloric bio-sweetener wherein seed propagation is difficult. Propagation of
stevia through stem cuttings was evaluated under two environmental conditions (natural shade and greenhouse with
intermittent mist) and four combinations of sand, soil, FY M, vermicompost, and coir dust, with growth regulator (IBA),
bio-inoculants (Trichoderma viride), and cow’s urine treatments. Stem cuttings treated with T. viride, placed in soil,
sand, and vermicompost rooting media (1:1:1) under greenhouse conditions recorded better shoot and root growth

parameters, besides better field establishment (90%), over other treatment combinations.
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Stevia [(Stevia rebaudiana (Bertoni) Hemsl.], com-
monly known as “sweet weed”, “sweet leaf”, “sweet
herb” and “honey leaf”, is a perennial herb belong-
ing to the family Asteraceae. Leaves of stevia con-
tain around 10 sweetening glycosides, of which
stevioside (3-10%), rebaudiside-A (13%), and
rebaudiside-B, C, D are important ('Yoshida, 1986).
With a huge share of the Indian population being
diabetic (Siegel et al., 2008), non-caloric, natural
sweeteners safe to diabetics will receive greater fo-
cus in future. Although there is greater interest in
this plant now as a natural alternative to artificial
sweeteners like saccharin, aspartame, asulfam-K,
progress towards large scale commercialization of
stevia sweetners has been rather slow, largely due
to difficulties in propagating the crop. Stevia is
propagated either through seeds or cuttings. How-
ever, low and erratic seed germination (owing to its

small seed size and related bottlenecks in nutrition)
and slow establishment of seedlings warrant its
propagation through vegetative means (Randi,
1980). Among different vegetative means, stem
cutting is a cheaper and better alternative although
tissue culture methods have been standardized.
Some basic work on vegetative propagation of
stevia regarding use of polythene cover, sand: per-
lite (1:3) rooting media, and use of growth regula-
tors particularly IBA and NAA to enhance rooting
of stevia cuttings (Rajashekara, 2004; Ingle and
Venugopal, 2009) also have been carried out. How-
ever, information on naturally available, cost effec-
tive rooting media, bio-inoculants, and their inter-
action with the growing conditions for multiplica-
tion of stevia has been scarce. Hence, an effort was
made to standardize the effects of rooting media,
growth regulators, bio-incoulants, and growing con-
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ditions on propagation of stevia through stem cut-
tings.

An experiment was carried out at Sanjeevini Vatika,
Bengaluru (12°58" N; 77°55" E; 930 m altitude)
during 2009-"10. The trial was laid out in a factorial
controlled randomized design (CRD) with two
environmental conditions: natural shade of
Singapore cherry (Muntingia calubura L.) and
greenhouse with intermittent mist, four media:
soil+sand (1:1), soil+sand+FYM (1:1:1), soil + sand
+ vermicompost (1:1:1) and soil+sand+coirdust
(1:1:1), and six growth regulators and bio-inoculants
(control, IBA 500 ppm, IBA 1000 ppm, IBA 2000
ppm, Trichoderma viride, and cow’s urine). The
media were prepared as per the treatment protocol
and filled in the seed pan leaving a head space of 2
cm. Trichoderma viride was prepared by mixing
0.5 kg of culture in 0.5 L water to form a uniform
slurry. Fresh cow urine was collected and diluted
with water in 1:10 ratio. Semi-hardwood cuttings
with three nodes were prepared using matured basal
portions of current year stem. Basal portion of the
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cuttings (1 to 2 cm) was dipped in growth regulator
solution for 10 seconds, as per the treatment
protocol. The cuttings were planted in seed pans
after treating with growth regulators or bio-
inoculants with one basal node buried inside the
medium. The cuttings were kept under the shade
of Singapore cherry and in the medium cost
polyhouse with intermittent misting (LDPE with
150 uM thickness, average temperature 30°C, and
Relative humidity 85%). Observations on shoot
parameters were recorded from five labelled plants
in each replication at regular intervals up to 60 days
after planting. Rooting parameters such as rooting
percentage, root length, and thickness were recorded
by destructive sampling (uprooting five labelled
cuttings in each replication at 60 days after planting).
The data were statistically analyzed using ANOVA.

Among the two environmental conditions evaluated,
early sprouting (20 days), maximum bud sprout
(79%), maximum sprout length (23 cm), highest
number of leaves per rooted cutting (27), highest
dry weight of the shoot (3.04 g), highest rooting

Table 1. Influence of environmental conditions, rooting media and growth regulators on shoot parameters of stevia

cuttings.
Treatments Days taken  Sprouting ~ Number of Length of Girthof ~ Number
for percentage  sprouts/ longest sprout  sprout  of leaves
sprouting rooted (cm) (mm)  per rooted
cutting cutting
Environmental conditions
Natural shade 21.52° 70.65° 2442 13.94b 1.14¢ 26.44p
Greenhouse 20.35¢ 79.18¢ 217 23.06° 1.05° 32.64¢
Media
Soil+sand (1:1) 20.64 73.88° 2.27 18.79° 0.96° 30.42:
Soil+sand +FYM (1:1:1) 21.47 71.35¢ 2.37 19.90 1.120 33.27°
Soil+sand+vermicompost (1:1:1) 20.72 73.20° 2.39 20.12¢ 1.242 31.76°
Soil+sand+coirdust (1:1:1) 20.89 81.22¢ 2.20 15.21¢ 1.06° 22.73°
Growth regulators
Control 21.79¢ 64.04¢ 2.31° 14.93¢ 0.92¢ 23.46°
IBA 500 ppm 21.88¢ 76.81° 2.542 19.98° 1.09 33.63
IBA 1000 ppm 21.29° 76.80° 2.11° 19.18° 1.02¢ 29.210
IBA 2000 ppm 20.25P 70.17¢ 2.07° 16.29¢ 1.16 25.19°
Trichoderma viride 19.29¢ 86.98¢ 2.568 22.06° 1.267 34.87¢
Cow’s urine 21.08° 74.70° 2.25 18.59° 1.120 30.920

Means with the same superscript do not differ significantly (5%).
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(77%), maximum number of roots (14), longest root
length (8.02 cm), maximum root girth (0.7 mm) and
maximum root dry weight (0.37 g) were recorded
for the greenhouse treatment (Tables 1 and 2; Fig.1).
Quicker and better sprouting under greenhouse
conditions might be attributed to the warmer
temperature (30°C) and higher relative humidity
(85%) prevailing under it compared to that of natural
shade, which accelerated sprouting of the dormant
buds (Umesha et al., 2011).

As regards to growth media, soil + sand + vermi-
compost media produced longer and thicker sprouts,
more roots and higher dry weights for shoot and
root (Tables 1 and 2). Higher biomass production
in vermicompost media may be due to increased
nutrient uptake and enhanced availability of
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nutrients and growth promoting substances
(Thankamani et al., 2005). Among the six growth
regulators and bio-inoculants tried, T. viride was
clearly superior. Trichoderma is also capable of
increasing nutrient uptake by secreting enzymes that
solubilise soil nutrients (Harman et al., 2004).
Among the interaction effects, cuttings treated with
T. viride planted in soil+sand-+vermicompost media
and kept in greenhouse gave maximum number of
leaves (49.67) and maximum root length (12.29
cm). Similarly, the highest field establishment of
the rooted cuttings (Table 2) was recorded in green-
house conditions (90.79%) for cuttings dipped in
T. viride (91.13%). Overall, cuttings treated with
Trichoderma viride and planted in a media contain-
ing soil, sand, and vermicompost (1:1:1) kept in the
greenhouse showed better shoot and root parameters

Figure 1. Rooting in stevia cuttings as influenced by different environmental conditions, rooting media and growth
regulators.

Legends:

Environment (E)

E,- Natural shade

E,- Greenhouse with
intermittent mist

Media (M)

M -Soil+Sand (1:1)

M,- Soil+Sand+FYM (1:1:1)

M,- Soil+Sand+Vermicompost (1:1:1)
M,- Soil+Sand+Coir pith (1:1:1)

Growth Regulators (G)
G,- Control

G,- IBA 500 ppm
G,-1BA 1000 ppm
G,-1BA 2000 ppm
G,-Trichoderma viride
G,-Cow’s urine (1:10)
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Table 2. Effect of environmental conditions, rooting media and growth regulators on root parameters of stevia cuttings.

Treatments Rooting Number Length of Girth Dry weight ~ Field
percent  of roots per longest  oftheroots  of roots survival
rooted cutting  root (cm) (mm) (g/plant)  percentage
Environment
Natural shade 67.09° 11.14° 6.68° 0.56° 0.18° 89.41°
Greenhouse 76.93¢ 13.55% 8.02° 0.75 0.37¢ 90.79°
Media
Soil+sand (1:1) 70.33° 11.31° 7.53 0.64 0.20° 89.30
Soil+sand +FYM (1:1:1) 67.00° 12.84¢ 7.37 0.67 0.24° 90.50
Soil+sand+vermicompost (1:1:1) 70.83° 13.38° 7.30 0.65 0.32° 90.39
Soil+sand+coirdust (1:1:1) 79.73¢ 11.86° 7.20 0.66 0.35* 90.22
Growth regulators
Control 59.92 7.39¢ 6.63° 0.60¢ 0.13¢ 88.83¢
IBA 500 ppm 74.26° 12.18P 7.58° 0.66° 0.27° 89.82¢
IBA 1000 ppm 75.63° 13.29° 7.49° 0.66° 0.33° 90.00°
IBA 2000 ppm 66.67 15.03¢ 7.23° 0.63° 0.37¢ 90.19
Trichoderma viride 84.61° 16.39° 8.25° 0.76° 0.38° 91.13¢
Cow’s urine 70.68° 9.80° 6.92° 0.63° 0.17¢ 90.65°

Means with the same superscript do not differ significantly (5%).

and is appropriate for commercial propagation of
stevia.
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