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ABSTRACT 

In order to establish an effective regeneration system of 

Stevia (Stevia rebaudiana) var. sponti, different 

concentrations of phytohormones were added to MS basal 

medium individually or in combination with (IAA, BAP 

and NAA) as callus induction media. The obtaining results 

indicated that MS basal medium which containing 0.5 mg/l 

of NAA and 0.5 BAP was the most efficient and effective 

medium for callus induction. 

For shoot regeneration, different recombination of 

phytohormones were used, addition of NAA (0.1 mg/l) and 

BAP (1.0 mg/l) to MS basal medium under light condition 

caused high increase in shooted calli percentage.  

Vigor root system was developed after the addition of 3 

mg/l of IBA to MS basal medium, while the addition of 

high concentration of sucrose (80 g ∕ L) found to be 

ineffective factor for root regeneration and growth. 

Micropropagation system was performed by exposure of 

axillaries and terminal buds to solid MS medium which 

contained 0.1 IAA and 1.0 BA. Then, clusters were cut into 

small number of plantlets in MS liquid media without any 

hormone. This method was found to be more effective than 

using hormonal medium for micropropagation.  

INTRODUCTION 

Stevia rebaudiana is a herb belong to family 

Asteraceae family indigenous the higher elevations of 

Northern Paraguay near the Braziliam borders (Soejarto 

et al., 1983). This plant has gained importance as a crop 

for the pharmaceutical and food industries as a result of 

non-caloric sweeteners extracted from its leaves, mainly 

stevioside, somatic embryogenesis has been described 

for more than a hundred plant species (Terzi and 

Loschiavo, 1990), but the number of reports of somatic 

embryogenesis among members of the Asteraceae 

family is still low (May and Trigiano, 1990). The 

development of protocols for regeneration of Stevia 

rebaudiana via somatic embryogenesis is important as 

well as the clonal propagation technique of this plant, or 

as explant material for protoplast isolation and 

regeneration (Puite, 1992). 

The main goal of this investigation is: (1) to 

develop a protocol for the induction of somatic 

embryogenesis from leaf 

explants of Stevia rebaudiana. Also, to establish a most 

effective regeneration system required for somaclonal 

variation. (2) To achieve an efficient micropropagation 

system for the improved plants. 

MATERIALS AND METHODS 

Plant material  

Stevia (Stevia rebaudiana var. sponti) was used as 

explants donor for this work.  

Methods:  

1- Tissue culture:  

a- Callus induction  

Young leaves of Stevia (Stevia rebaudiana var. 

sponti) were cut, then sterilized in sodium hypochlorite 

solution 2 % for 20 min. and washed twice in sterilized 

distilled water. Small pieces (about 1 cm
2
) of leaves 

were exposed to callus induction media which contained 

basal MS medium with different hormonal supplements 

(table 1). Finally, cultures were maintained in incubator 

in the dark at 25° C until callus production had 

achieved.  

2, 4-D: 2, 4- Dichlorophynoxy acetic acid, NAA: 

Naphhalene acetic acid, BAP: Benzyl amino purine. 

a- Regeneration  

- shoot regeneration:  

Embryogenic calli were transferred to shoot 

regeneration medium MS supplemented with 30 g 

sucrose and phytohormones (0.1, 0.5 and 1.0 mg ∕ L of 

NAA and 0.1, 0.5 and 1.0 mg ∕ L of BAP). 

- Root regeneration: 

Two kinds of media were applied, the first composed 

of MS basal medium supplemented with 30 g sucrose 

and contained different concentrations of IBA (Indole 

butaric acid) hormone (1, 2, 3 and 4 mg ∕ L). The second 

is MS medium (hormone free) that contained high 

concentration of sucrose (80 g ∕ L)   
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and it was used to induce roots.  

Table  1. Different callus induction media.  

Supplements 

added to MS 

Concentration (mg/l) and 

medium designation 

M1 M2 M3 M4 

BAP 0.0 0.1 0.5 0.5 

2,4-D 0.0 - 0.5 - 

NAA 0.0 0.1 0.5 0.5 

Sucrose 30 g/l 30 g/l 30 g/l 30 g/l 

Phytagel 6 g 6 g 6 g 6 g 

pH 6.8 6.8 6.8 6.8 

C- Micropropagation:  

Terminal and auxiliary buds were experimented for 

solid MS medium which contained 0.1 IAA and 1.0 BA 

in dark for 3 days then transferred to the light (about 

1500 Lux) under photosynthesizing 16 h light and 8 h 

dark at 27 C  

2- Plant Multiplication: 

Growing clusters (about 3 cm height) were 

transferred into liquid medium without any addition of 

hormones (hormone free). The obtaining cultures were  

cut into 2-3 plant and distributed into new gars contains 

fresh multiplication medium. This step is replicated 

every two weeks.   

RESULTS AND DISCUSSION 

Callus induction: 

Embryogenic white calli with compact cells in 

globular forms and capable of plant regeneration were 

produced (Fig. 1). Interestingly, hormonal contents in 

cultural medium were the main factor influenced callus 

induction and rate of embryogenic type. The present 

results revealed that the M4 medium (which contained 

0.5 mg/l of NAA and 0.5 BAP) was the most efficient 

for this purpose. The dependence of embryogenic calli 

on hormonal content was demonstrated in many several 

works (Filho et al., 2000, Sivaram and Mukunda., 

2003). 

Maintenance of embryogenic calli: 

Subculture of embryogenic calli could be maintained 

on M4 medium for more than two weeks with the 

maintaining of their embryogenic ability. Embryogenic 

calli could be maintained for three months on callus 

induction medium. The same results were reported by 

Sanders (1997).  

 

 

 

 

Figure 1: Embryogenic calli proliferation.   
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Table 2. illustrates the percentage of calli induction in different types of medium under different 

hormonal concentrations.  

Medium Types M1 M2 M3 M4 

Hormonal 

concentrations 

 

0.0 mg/l 

2,4-D, BAP and NAA 

0.1 mg/l 

BAP and 0.1  NAA 

0.5 mg/l 

2,4-D, BAP and NAA 

0.5  mg/l 

BAP and 0.5  NAA 

Calli Percentage 

 
55 64 72 88 

Regeneration:  

Shoot were producing by addition of NAA (0.1 mg/l) 

and BAP (1.0 mg/l) to MS basal medium under light 

condition   (Fig. 2). It was noticed that different root 

system were produced after different concentration of  

IBA added, increasing in root induction and root growth 

was detected for addition of  3 mg/l of IBA (Fig. 3). 

Similar findings was reported by Barathi et al., 2003 and 

Sivaram and Mukunda (2003) by adding similar 

hormones to MS medium to produce shoot an d root 

system. Our obtaining results were in agreement of 

Barathi et al., 2003 established a successful 

multiplication system for stevia based on culture on free 

hormone medium. Contrary to results reported by Scoot 

et al., (2000) high concentration of sucrose had not 

induced root on the shooted calli of this varity.   

 

(a) 

 

(b) 
Figure 2. Shoot regeneration:  

a- shoot formation.                b- shoot growth. 
 

 

 

 

 (a) 

 

 (b) 
Figure 3. Root regeneration:   

 a- Root formation.                  b- Root growth. 
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Figure 4. Histogram of calli percentage for different concentrations of phytohormones. 

 

1- 0.0 mg/l 2, 4-D, BAP and NAA 

2- 0.1 mg/l 2, 4-D, BAP and NAA 

3- 0. 5mg/l 2, 4-D, BAP and NAA 

4- 1.0 mg/l 2, 4-D, BAP and NAA 
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Figure 5. Histogram of shoot percentage for different concentrations of phytohormones. 

 

Where: 

1- NAA 0.1 + 1.0 BAP. 

2- NAA 0.1 + 0.5 BAP. 

3- NAA 0.1 + 0.1 BAP 

4- NAA 0.5 + 0.1 BAP 

5- NAA 1.0 + 0.1 BAP 
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                           Different concentrations of IBA phytohormone 

  Figure 6. Histogram of root percentage for different concentrations of IBA phytohormones. 

 

1- 1.0 mg/l of IBA + 30 g sucrose 

2- 2.0 mg/l of IBA+ 30 g sucrose 

3- 3.0 mg/l of IBA+ 30 g sucrose 

4- 4.0 mg/l of IBA+ 30 g sucrose 

5- 80 g sucrose 
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 الملخص العربي

 ( spontiصنف)نظم اعادة التشكل و الاكثار السريع لنبات الاستيفيا 
 

 يسرية هانم توفيق ،فايزة محمد ابوالفتوح الطويل، عاطف احمد عوف

يتتتتتا    ال  يتتتتتزا  اجريتتتتت  هتتتتتدة الرااتتتتتة لتلديتتتتتد ا  تتتتتوا    ال ا 
            المناابة من منظما  النمو ا  ثر فاعلية فى ا تاج  الكتال 

 (Stevia rebaudiana)المجمتو  اضرتتر    اىتتدب  لنبتتا  ا اتتتيفيا
 . sponti الصنف

  قد ا ضل  النتائج المتلصل عليها متن رربتة عتدن متن البي تا  
       MS تتا متتن امتت ح ا  المختفتتة اوتتتو  انىرمتتول ائ البي تتة ا  ت  

      متتل جتترا  متتن ا تتد   حمتت  اضليتت  5.0المرتتاف اليهتتا  تتل متتن 
    بيوتابيتتت  امينتتتو بيتتتوبين  منظمتتتا  للنمتتتو هتتتل البي تتتة ا  ثتتتر فاعليتتتة

  بااتخدا  عدن من البي ا  المختلفتة . ا علل فى  سبة ا تاج الكال 
تح  ظر ف ا ضاءة فقد تم التا د من ائ اضافة  . فى محتواها انىوبمول

 مل جرا  من ا د   حم  اضلي    1 ل من  

امينتتو بيتتوبين قتتد  تستتبا فى ة نة  ستتبة  بنزايتتل متتل جتترا  متتن 1.5   
/ متل جترا  3بة معنويتة   ايرتا فتائ اضتافة ا تاج المجمو  اضرتر  بصتو 

للتت  متتن ا تتد   حمتت  البيوتابيتتت   تستتبا قتتل ة نة  اضتتلة فى ا تتتتاج 
 05)المجمتتو  اىتتدب   تتدل  فتتائ اضتتافة تر يتتزا  عاليتتة متتن الستتكر ة 

  لللصتو   .  نمتو اىتد ب أ تتاج جتد ا تة عامتل فتا فعتا  فى ( جترا  
  الت ي  التكتارر التدقيق   علل عدن  با من النباتا  تم ااتخدا  تكن

الصتلبة   اوتويتة  MSيتم فيه ةباعة البراعم الطرفية   ا بطية علتل بي تة 
مل جرا  من حم   1.5مل جرا  من ا د   حم  اضلي     1علل

البيوتابيتتت    بعتتتتد نلتتتت  تم تقستتتيم الكتلتتتتة النارتتتتة لعتتتدن متتتتن النبتتتتاتا  
 . توضع فى بي ة اائلة بد ئ هرموئ

 
 
 
 
 
 
 
 
 
 
 


