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Abstract: To contribute in filling the existing information and knowledge gaps on asexual propagation of stevia
(Stevia rebaudiana Bertoni); this experiment was conducted involving two Farmers Research Groups (FRGs)
at Sembero Rogicha and Dawile Kebeles on farmer’s nursery sites during the year 2011. Each FRG has 10
member farmers. The experiment consisted of three levels of part used (top, middle and bottom) and four levels
of node numbers (three, five, seven and nine) in factorial combination. The nursery experiments were laid out
in randomized complete block design with three replications. The experiment was started on August 2011 and
completed on October, 2011. Data on survival count, survival percentage, number of branches/seedlings,
number of leaves/branches and number of leaves/seedlings were recorded for all the treatments considered in
a participatory approach. Mean squares from analysis of variance revealed the existence of a very highly
significant influence (P < 0.001) of cutting position, node number and interaction effect of cutting position with
node numbers on all the parameters considered in the study. Top cuttings with three nodes demonstrated
significantly higher values of survival rate (82.5%), number of branches/seedling (7), number of leaves/branch
(15) and number of leaves/seedling (56) and lowest values of these parameters were recorded for bottom
cuttings. Consistent results were obtained with the FRGs evaluation criterions. Therefore, top cutting position
with 3 nodes could be recommended for the development of quality Stevia seedlings using stem cuttings under
good nursery management. 
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INTRODUCTION [9, 10]. Currently it is being cultivated in Japan, Taiwan,

Stevia (Stevia rebaudiana Bertoni) is a perennial for food and pharmaceutical products [1, 4, 5]. 
herb that belongs to the family Asteraceae [1, 2]. It is The property of the species that called attention to
native to sub tropical and tropical South America and the plant was the intense sweet tests of the leaves and
Central America [3-6]. The genus Stevia contains about aqueous extracts [1, 6]. Dry leaves of this plant are 30
154 species and the most widely utilized ones are Stevia times sweeter than sugar with Zero calories [2]. The
eupatoria, Stevia ovata, Stevia plummerae, Stevia leaves of stevia contain sweetening compounds namely
salicifollia, Stevia serrata and Stevia rebaundiana [6, 7]. Stevioside, Rebaudioside A, Rebaudioside B and
From these, Stevia rebaundiana is the one with Rebaudioside C and six other compounds which have
significant sweetening properties [8]. The first commercial insulin balancing properties [11]. These sweeteners impart
cultivation  of  stevia  was  started  in  Paraguay  in  1964 250 times sweetness than table sugar and 300 times more

Philippines, Hawaii, Malaysia and overall South America
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than sucrose [8]. These glycosides are extracted from the the crop and asexual propagation is the only options for
Stevia leaf as all-natural zero caloric sweeteners [6]; its perpetuation, there are no documented information and
hence, stevia has been named as calorie free bio-sweetner knowledge regarding the propagation technologies of
of high quality with non-fermentable, non-discoloring, Stevia using stem cuttings. Due to this indispensible fact,
maintain heat stability at 100°C and features a lengthy determination of the effect of cutting position and number
shelf life attributes [12]. of nodes for the development of quality seedlings of

The product has been added to tea and coffee, stevia in a participatory approach on farmer’s nursery
cooked or baked goods, processed foods, beverages [1], sites plays a magnificent role for the development of this
it can be safely used in herbal medicines, tonics, for sector in Ethiopia in general and in the focus area in
diabetes and in the daily usage products like particular.
mouthwashes and toothpastes [13]. It can be used in
chocolates and candies not only to meet the market MATERIALS AND METHODS
demand by the diabetes, but also to harvest the added
advantages of this herb that it does not encourage tooth Six months old Stevia mother plant maintained at
decay due to its anti-microbial property, unlike the sugar Wondo Genet Agricultural Research Center was used for
[13]. In the Pacific Rim countries like China, Korea and this experimentation. The experiment was conducted
Japan, stevia is regularly used in preparation of food and involving two FRGs at Sembero Rogicha and Dawile
pharmaceutical products and  currently  stevia Kebeles on farmer’s nursery site during the year 2011.
production is  centered  in  China  with  major  market in Each FRG has 10 member farmers. The experiment
Japan [14]. No negative clinical reports have papered in consisted of three levels of part used (top, middle and
any of the countries where stevia is readily available [15]. bottom) and four levels of node number (three, five, seven
The present scenario is that people are more inclined and nine) in factorial combination. The nursery
towards products advertised with a brand name "all experiments were laid out in randomized complete block
natural and low carbohydrate" [16]. Hence, stevia will also design with three replications according to Gomez and
have wider potential utilizations. Apart from this stevia is Gomez [22]. Each replication contained twelve treatment
nutrient rich, containing substantial amount of protein, combinations. Cuttings were taken from healthy Stevia
calcium and phosphorous [11]. mother plants and planed in pots on August, 2011. In

Productions of horticultural crops including stevia both farmers’ nursery sites, twenty pots per treatment
are affected by a number of factors. From these, were considered in each replication. Proper weeding and
propagation is the one. Stevia can be multiplied sexually watering of the experimental pots were carried out
by use of seeds or asexually by use of techniques such as uniformly whenever required in a participatory approach.
cutting, grafting and tissue culture [17]. As stevia doesn’t Throughout the experimental periods, incidence of
produce fertile seed in Ethiopia, asexual propagation disease, insect damage,  frost and storm did not occur.
through stem cuttings has given attention for this The experiments  were  completed  on  October,  2011.
particular study. There are different reports about the Data on survival count, survival percentage, number of
influence of stem cuttings on seedling establishment of branches per seedlings, number of leaves per branches
stevia [18, 17]. Gvasaliye et al. [19] also reported the and number of leaves per seedlings were recorded for all
rooting of cutting was best in cuttings from side shoots the treatments  considered in   a   participatory
and from  tops  of  the main shoot in honey grass approach. To statically compare the differences in
(Melinis maitlandii Stapf). In addition, cuttings from the propagation ability of Stevia caused by cutting position
top part of the main stem of stevia generally gave the best and  number  of nodes tested at two farmer’s nursery
result [20]. Likewise, cuttings of Stevia taken from new sites,  the  experimental  data  were  analyzed  statistically
stems and shoots can be propagated successfully and by analysis of variance (ANOVA) using SAS PROC GLM
rooting of cuttings can be stimulated, but not always, by [23]  at P < 0.05. Differences between means were
the use of growth regulators [21]. assessed using  the  least  significance   difference  (LSD)

Despite stevia is very useful in food, pharmaceutical, test  at  P < 0.05. The farmer’s evaluation on the basis
soft drink and stimulant-processing industries; existence seedling quality was also recorded and summarized
of interest from processors for commercial cultivation of properly.
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RESULTS AND DISCUSSION In agreement with the present study, Tirtoboma [20]

Analysis of Variance: Mean squares from combined propagation ability and growth of stevia. Likwise,
analysis of variance tested at two farmer’s nursery sites Gvasaliye et al. [19] reported successful propagation of
for evaluating the propagation ability for the development stevia using top cuttings of new stems and shoots. Deen
of  quality  Stevia  seedlings are summarized in Table 1. and Mohamoud [28] also reported apical cuttings exerted
The result indicated that treatments of cutting position more number of roots for rosemary (Rosemarinus
and node number, nursery site management with officinalis L.). Similar results were also reported by
interaction effect of treatments and nursery site Palanisamy and Kumar [29] in rooting of neem
management  exerted  a  very  high significant  influence (Azadirachta indica A. Juss), where cutting from the
(P < 0.001) on propagation ability of Stevia. This indicated upper part of the branches rooted better than the lower
that cutting part, node number and nursery site ones. Wassner and Ravetta [30] was also reported good
management are the important factors to be considered propagation ability for top cuttings than none of the basal
during the process of quality seedling development in cuttings rooted in Grindelia chiloensis. With the
Stevia. Similar results were also reported for stevia [24], propagation of Triplochiton scleroxylon a gradual
lemon verbena [25], bush tea [33] and in many woody reduction in rooting percentage was recorded with
plant species [27]. distance from the apex [31].

Effect of cutting position and node number on This difference in propagation ability of stevia with
propagation ability of stevia: The effect of cutting the variation in cutting position could be due to high
position and number of nodes on propagation ability of concentration of endogenous root promoting substances
Stevia through its effect on survival count, survival in the apical cuttings which arise from the terminal buds
percentage, number of branches/seedlings, number of and also “more cells” which are capable of becoming
leaves/branches and number of leaves/seedlings is meristematic [32]. According to Araya [33], the difference
summarized in Table 2. The FRG member farmer’s in rooting due to cutting position can be related to the
evaluation results were also summarized in Table 3. difference in the chemical composition of the shoots.
Variability was observed on survival count, survival Hartman et al. [34] also indicated middle cuttings could be
percentage, number of branches/seedlings, number of more mature and low meristematic activity to develop
leaves/branches and number of leaves/seedlings with the roots than the apical cuttings. In deciduous species where
variation in using different cutting positions and number no carbohydrate or root promoting substances are
of nodes. The overall highest values on survival count, present, cuttings from the soft shoot of the plant root best
survival percentage, number of branches/seedlings, [27].
number of leaves/branches and number of In contrast to the present study, many authors
leaves/seedlings were recorded for top cutting positions, ….[31], …..[34-38] reported that the best rooting of
while the lowers values were recorded for bottom cutting cuttings is usually found from the basal portions of
position. The survival percentage varied from 16.67% for shoots. This variation comes due to the variation in
bottom cutting  positions  with five nodes to 82.5% for accumulation of photosynthetic products, mostly
top cutting positions with three nodes. This statistical carbohydrates or it could be due to juvenility factors [35],
analysis was consistent with the result of the FRG member species, environmental conditions, season of
farmer’s observation results (Table 3). In agreement with propagation, degree of maturity, rate of growth [37, 39].
the present study, Beemnet and Solomon [24] reported a
survival rate of 80.11% for top cuttings with two pair of Effect of Nursery Management on the Propagation
leaves at Wondo Genet Agricultural Research Center Ability of Stevia: Analysis from the combined analysis of
nursery site for stevia. For many years propagation ability variance revealed that nursery management exerted a very
has been known to vary between cuttings from different highly significant (P < 0.001) influence on propagation of
parts of the same plant, especially in woody species [26] Stevia (Table 1). The survival counts, survival percentage,
and this was correlated with structure of the stem [27] or number of leaves/branches and number of
difference in chemical composition of the plant along the leaves/seedlings were higher in Sembero Rogicha nursery
stem [37, 27]. site  than in  Dawile  (Table  4). According to the farmers,

reported the advantage of top cutting position on
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Table 1: Mean squares from the combined analysis of variance for stevia tested over two FRG trial nursery sites
Source of variation d.f Survival count Survival percentage Number of branches/seedling Number of leaves/branch Number of leaves/seedling
Replication 2 2.37 59.37 0.041 5.38 52.66
Location (LOC) 1 329.38*** 8234.72*** 0.50ns 16.05*** 280.05***
Treatments (TRT) 11 100.42*** 2510.60*** 2.14*** 68.67*** 1253.34***
LOC*TRT 11 11.14*** 278.66*** 0.26ns 0.78ns 36.90**
Error 46 2.31 57.92 0.23 1.73 17.59
CV (%) 19.03 19.03 19.85 18.46 22.37
R 93.61 93.61 71.77 90.82 94.742

*= significant at P<0.05; **= highly significant at P<0.01; ***= very highly significant at P<0.001 and ns= non significant at P<0.5; Treatments= Cutting
position and node number

Table 2: Mean comparison of different parameters as affected by number of nodes and cutting position
Node Survival Survival Number of Number of Number of

Cutting position numbers count percentage branches/seedling leaves/branch  leaves/seedling
Top 3 16.50a 82.50a 3.67a 15.33a 56.33a
Top 5 13.83b 69.17b 3.17ba 12.33b 38.67b
Top 7 11.83c 59.17c 2.83bc 8.33c 23.33c
Top 9 4.33gf 21.67gf 2.00de 7.33dc 14.67d
Middle 3 7.83d 39.16d 2.50dc 5.67fe 14.33d
Middle 5 7.66d 38.33d 2.83bc 4.33f 12.33d
Middle 7 7.00ed 35.00ed 2.33dc 5.67fe 12.67d
Middle 9 8.50d 42.50d 2.00de 5.67fe 11.33ed
Bottom 3 4.50gf 22.50gf 1.67e 4.33f 7.33e
Bottom 5 3.33g 16.67g 2.00de 5.00fe 10.00ed
Bottom 7 5.16f 25.83f 2.00de 6.00de 12.33d
Bottom 9 5.50ef 27.50ef 2.00de 5.67fe 11.66ed
LSD 1.77 8.84 0.56 1.53 4.870.05

CV(%) 19.03 19.03 19.85 18.46 22.37
Means followed by the same letter with in the same column are statistically non significant at P < 0.05 according to the least significant difference (LSD) test
at P < 0.05

Table 3: Pair wise ranking of FRG member farmer’s evaluation on the basis of stevia seedlings quality 
Treatments Top-3 Top-5 Top-7 Top-9 Middle-3 Middle-5 Middle-7 Middle-9 Bottom-3 Bottom-5 Bottom-7 Bottom-9 Score Rank
Top-3 x Top-3 Top-3 Top-3 Top-3 Top-3 Top-3 Top-3 Top-3 Top-3 Top-3 Top-3 11 1
Top-5 x Top-5 Top-5 Top-5 Top-5 Top-5 Top-5 Top-5 Top-5 Top-5 Top-5 10 2
Top-7 x Top-7 Top-7 Top-7 Top-7 Top-7 Top-7 Top-7 Top-7 Top-7 9 3
Top-9 x Middle-3 Middle-5 Top-9 Top-9 Top-9 Top-9 Top-9 Top-9 6 6
Middle-3 X Middle-3 Middle-3 Middle-3 Middle-3 Middle-3 Middle-3 Middle-3 8 4
Middle-5 x Middle-5 Middle-5 Middle-5 Middle-5 Middle-5 Middle-5 7 5
Middle-7 x Middle-7 Middle-7 Middle-7 Middle-7 Middle-7 5 7
Middle-9 x Bottom-3 Bottom-5 Middle-9 Middle-9 2 10
Bottom-3 x Bottom-5 Bottom-3 Bottom-3 3 9
Bottom-5 x Bottom-5 Bottom-5 4 8
Bottom-7 x Bottom-7 1 11
Bottom-9 x 0 12

Table 4: Mean performance of comparison of different parameters as affected by FRG trial nursery sites
Survival Survival Number of Number of Number of

Locations count percentage branches/Seedling leaves/branch leaves/seedling
Sembero Rogicha 10.13a 50.69a 2.50a 7.61a 20.72a
Dawille 5.86b 29.31b 2.33a 6.67b 16.78b
LSD 0.72 3.61 0.22 0.62 1.990.05

CV (%) 19.03 19.03 19.85 18.46 22.37
Means followed by the same letter with in the same column are statistically non significant at P < 0.05 according to the least significant difference (LSD) test
at P < 0.05
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the good performance in Sembero Rogicha nursery site follow up and coordination of the FRG members. Ato
was due to the proper follow up of the FRG member Mustefa Ali is also equally acknowledged for his proper
farmers in the site as compared to the less proper follow attendance of the activity in the nursery and his help in
up and nursery management of the FRG member farmers data collection. 
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