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CONCLUSION  
Rapid and efficient stevia tissue culture (TC) seedlings production has been 
successfully achieved using this optimized SOP. This developed SOP is 
currently used in the large scale stevia TC production in our very own up-
scaling laboratory facility located in Block 56, Malaysian Nuclear Agency. 
This SOP will be further implemented for the commercial production of stevia 
TC seedlings under a TechnoFund project (TF0614D122) by our industrial 
partner; Syarikat Duta NusaJaya Sdn. Bhd in Kota Kinabalu, Sabah.   
   

INTRODUCTION 
 
Stevia rebaudiana Bertoni is a non-caloric natural sweetener which is 300 times sweeter than cane sugar. Extracts from stevia leaves has vast application in food 
and beverages based industries, can be added to tea and coffee, cooked or baked goods, processed foods and confectionary goods. Recently, stevia attained 
awareness owing to its natural, non-caloric sweetness by diet/health conscious and diabetic persons (Arpita et al., 2011). This natural sweetener has high 
commercial value in global market, it was estimated that global market value for stevia is be around USD11 billion by year 2015. 
Although stevia is being largely popularized in Malaysia and other countries but large-scale propagation procedures for the continuous supply of planting 
materials in commercial plantation has yet to be established, optimized and standardized. Furthermore, propagation through stevia seeds is often very difficult 
due to self-incompatibility which results in sterile seeds (Sakaguchi et al., 1982). Tissue culture is the only rapid process for the mass propagation of stevia and 
there have been few reports of in vitro growth of stevia (Miyagaya et al., 1986) and in vitro micropropagation from shoot tip and leaf (Uddin et al., 2006). Hence, 
study was carried out to establish a suitable protocol for in vitro propagation of S. rebaudiana Bertoni that can be further up-scaled for mass propagation of stevia 
seedlings. The established Standard Operating Procedure (SOP) will ensure rapid and efficient production of stevia tissue culture seedlings for continuous supply 
of planting materials for commercial stevia plantations in Malaysia. Preparation of growth medium, multiplication of shoots, rooting of plantlets and hardening of 
ex-vitro rooted plantlets is discussed in this paper. 
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1. Collection of explants and surface sterilization 
 

 Young, actively growing shoot tips and nodal segments were used as explants 
  The collected explants were put under running tap water to remove any traces 

of soil and dirt and later shaken with systemic fungicide 5% (w/v). 
  In laminar air flow, the cleaned explants were surface sterilized using 5% (v/v) 

commercial sodium hypochlorite with a few drops of Tween 20 for 15 min 
(Figure 1) 

 This step was repeated twice and then rinsed 4 times with sterile distilled 
water.  

 Excess water adhering to the explants was air-dried then the explants were 
ready to be inoculated into culture media (Figure 2) 
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2. Shoot induction and multiplication 
 Sterilized shoot tips and nodal segments were cultured onto semi-solid 

MS Medium (Murashige and Skoog, 1962) supplemented with 1.0 mg/l 6-
furfurylaminopurine (kinetin).  

 The cultures were incubated in the incubation room at 22± 2°C with 16 h 
photoperiod. 

 Subcultures were done every 30 days interval.  
 Shoot tips and nodal segments from the proliferated shoots were sub-

cultured for further multiplication (Figure 3a &3b) 
  The regenerated multiple shoots were cut and individual shoots were 

placed in rooting medium. 
 
 
 
 
 
 
 
 
                         Figure 3a                                         Figure 3b 

3. Root induction 
 The in vitro grown and healthy looking Stevia shoots were transferred into 

semi-solid MS basal medium supplemented with 0.5 mg/l Indole Butyric 
Acid (IBA) for rooting (Figure 4)  

 The roots were formed after 2 weeks of culture, these rooted plantlets are 
ready for hardening process (Figure 5). 

 
 
 
 
 
 
 
 
 
 
                          Figure 4                                                 Figure 5 

4. Hardening of ex-vitro stevia  rooted plantlets 
 The well rooted plantlets were advanced for an easy two-step acclimatization 

procedure.  
 In the first step, in vitro rooted plantlets were removed gently from medium, 

washed in running tap water to remove any traces of adhering agar and 
transferred into the ventilated culture vessels filled with pearlite (Figure 6) 

 After 2 weeks in the first stage of acclimatization, the healthy well rooted 
plantlets were transferred into planting pots containing sand: compost: top soil 
(1:1:1 v/v)  

 Placed in the nursery under shaded condition for another 3 weeks for further 
hardening and regeneration.  (Figure 7) 

 After 3 weeks, stevia seedlings reached 15 cm in height and are ready to be 
transplanted to the field plot.  (Figure 8) 
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