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Abstract  

In vitro propagation of strawberry was conducted at the Biotechnology Lab. of 

BARI, Joydebpur, Gazipur. For shoot induction, five BAP concentrations viz., 

0.0 (Control), 0.5, 1.0, 1.5, and 2.0 mg/l and for root induction four IBA 

concentrations viz., 0.0 (Control), 0.5, 1.0, and 1.5 mg/l were used. The highest 

average number of shoots (7) and the highest average length (3.34 cm) of shoot 

was observed at the concentration of 0.5 mg/l BAP. The highest average number 

of leaves (5) was also observed at the same concentration. Among the five 

rooting concentrations, IBA @ 0.5 mg/l showed the best performance in all the 

parameters studied. The highest number (6) of roots/culture and the longest 

(3.05 cm) roots were also obtained from this concentration. Half strength MS 

media without IBA concentration did not show any response regarding root 

induction. 
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Introduction 

Strawberry (Fragaria ananassa) under the family Rosaceae is widely 

appreciated, mainly for its characteristic aroma, bright red colour, juicy texture. It 

is consumed in large quantities, either fresh or in prepared foods, such as 

preserved fruit juice, pies, ice creams, and milk shakes. Artificial strawberry 

aroma is also widely used in many industrialized food products. Strawberry is 

one of the most fascinating fruits of the world, which is a rich source of vitamins 

and minerals and has fabulous and tantalizing aroma. It contains numerous 

important dietary components and is rich source of vitamin C (Website. 2004. 

http://www.dricolls.com/strawberries/nutrition.html). It also contains significant 

levels of ellagic acid, which is thought to be an anti-carcinogenic (ICAR news, 

2005). However, strawberry was introduced in Bangladesh two decades ago and 

in becoming popular in recent years. Bangladesh Agricultural Research Institute 

(BARI) recently released a strawberry variety known as BARI Strawberry-1. 
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Conventional propagation methods are slow, laborious, and expensive with many 

limitations and may not be recommended for effective and commercial 

multiplication (Dhar, 1998). Commercial multiplication of the released variety in 

this country is essential for rapid extension. The advantages of in vitro 

propagation is that it offers fast multiplication rates (Mott, 1981). Chawla (2002) 

mentioned the significant advantages of micropropagation by which a large 

number of plants can be produced from a single individual in a relatively short 

span of time and space. Keeping in mind the above facts, the present research 

work was conducted. 

Materials and Method 

The experiment was carried out at the Biotechnology Laboratory of BARI, 

Joydebpur, Gazipur, Bangladesh during March-Septemper 2010. For shoot 

induction, five BAP concentrations viz., 0.0 (Control), 0.5, 1.0, 1.5, and 2.0 mg/l 

and for root induction, four IBA concentrations viz., 0.0 (Control), 0.5, 1.0, and 

1.5 mg/l were used. Both in shoot and root induction experiment, each treatment 

consisted one test tube and replicated five times and average number of multiple 

shoots and roots were counted. A nutrient medium for plant regeneration usually 

consists of organic and inorganic salts, irons, a carbon source, some vitamins and 

growth regulators. In this study, MS (Murashige and Skoog, 1962) medium was used 

as basal medium for plant regeneration.  

Runner segments and runner tips of BARI Strawberry -1 was used as explant. 

Explants were collected from Horticulture Research Centre (HRC) of BARI. For 

establishing the explants in the media, only the tender and actively growing 

runner segments and runner tips having 1.00-1.25 cm long were prepared to use 

as explants. The explants were washed with running tap water and sterilized with 

trix and HgCl2. To maintain aseptic condition, precautions were taken in every step 

of works. All inoculations and aseptic manipulations were carried out in a laminar 

airflow cabinet. During operation, hands and cabinet base were rubbed with 70% 

ethyl alcohol frequently for maintaining clean condition. To obtain possible 

contamination free condition in clean bench, proper care was taken during explant 

preparation. Shoot tips were prepared inside the laminar airflow cabinet using a 

fine sterile forcep and scalpel. The excised shoot tips were then inoculated on to 

the culture test tubes per vials containing various concentrations of BAP for in 

vitro multiple shoot regeneration. The physical conditions for growth and 

development of cultures were maintained at the temperature of 25 ± 10C and a 

light intensity of 2000-3000 lux provided by fluorescent tube. The photoperiod 

was maintained at 16 hours light and 8 hours dark (16L/8D) and the relative 

humidity was 60-70%.  
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Successful shoot formation became evident when small green fresh leaves 

began to emerge. It is the first sign of regeneration. These tiny leaves, when 

developed in their actual shape were transferred into fresh media containing the 

same hormonal concentration for further proliferation and development of shoots. 

First subculture and second subculture were carried out at three and five weeks 

after shoot initiation, respectively. The regenerated multiple shoots were 

carefully removed from the test tubes and placed on a sterile hard paper. Each 

shoot was cut from the basal end and was transferred to new media containing 

concentrations of BAP for further multiple shoot induction. For root induction, 

half strength MS media fortified with different IBA concentrations were used. 

Data on number of explants cultured, average number of shoots/culture, 

average length of shoots/culture, average number of shoots per culture, days to 

root induction, average number of roots per culture and average length of roots/ 

were recorded. Mean data were calculated to present the statistical information.  

Results 

Shoot induction 

Runner segments and tips were cultured in MS media fortified with different 

BAP concentrations i.e., 0.0 mg/l (control), 0.5 mg/l, 1.0 mg/l, 1.5 mg/l, 2 mg/l 

(Fig. 1). After three weeks, the cultured explants were subcultured.  

Table 1. Response of strawberry explant to different BAP concentrations 

supplemented in MS medium on shoot proliferation. 

BAP (mg/l) 
No. of 

explants/culture 

Average no. of 

shoots/culture 

Average length of 

shoots/culture (cm) 

Average no. of 

leaves/culture 

0.0 10 2 0.57  2 

0.5 10 7 3.34  5 

1.0 10 4 2.5  3 

1.5 10 2 2.0  2 

2.0 10 0 0.0 0.0 

The highest average number of shoots (7), length of shoots (3.34 cm), and 

leaves (5) were observed at the concentration of 0.5 mg/l BAP (Table 1). Fig. 2 

showed the multiple shoots of strawberry. No shoot was induced at the highest 

(2.0 mg/l) BAP concentration. Rest of the treatments produced multiple shoot 

which were fragile. The lowest average length (0.57 cm)  of shoot and average 

number (2) of leaves were observed in BAP free media. 

Root induction 

After five weeks, the elongated shoots were transferred into the rooting media.  

Among the concentrations, IBA @ 0.5 mg/l showed the best  performance in all 

the parameters studied (Table 2).  
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Table 2. Effect of different IBA concentrations in half strength MS medium on root 

induction ability of strawberry. 

Treatment 

IBA(mg/l) 
Day of root initiation 

Average number of 

roots/culture 

Average length of 

roots/culture 

0.0 - - - 

0.5 8-10 6 3.05 cm 

1.0 8-10 4 2.2 cm 

1.5 10-12 2 1.5 cm 

2.0 10-12 2 1.0 cm 

Both 0.5 and 1.0 mg/l IBA concentration took the shortest time (8-10 days) 

for root induction. The highest no. (6) of roots/culture and the longest (3.05 cm) 

roots were also obtained from same concentration. On the other hand, root 

produced by other treatments were narrow. No root were produced in control 

treatment. 

 

2.0 mg/l 1.5 mg/l 1.0 mg/l 0.5 mg/l 0.0 mg/l 

Fig. 1. Shoot proliferation on different BAP concentrations. 

 
 

Fig. 2. Multiple shoot was observed at 

0.5 mg/l BAP concentration. 
Fig. 3. Root induction was observed at 

0.5 mg/l IBA. 

Discussion 

Numerous studies have been published regarding tissue culture of strawberry.  

Micropropagation of strawberry was reported about 30 years ago (Boxus, 1999). 

Mahmood et al. (1994) reported in their study that the best shooting response was 

observed on the media supplemented with 0.5 mg/l BAP, which was same as 
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present finding, while the number of leaves were 8 which was different from 

present result (i.e., 5 leaves). 

Marcotrigiano et al. (1984) studied the effect of BAP on in vitro 

multiplication of strawberry and observed that lower level of BAP (0.5 mg/l) was 

more effective for shoot proliferation as compared to 1.0 to 3.0 mg/l BAP. Same 

results was also observed at higher BAP concentration (2.0 mg/l) in the present 

study. Variations was also observed in growth stage of plantlets at different  BAP 

levels.  

Maliaricikova and Mokra (1986) observed root formation within 3 - 4 weeks 

after plantlets inoculation in rooting media. Asahira and Kano (1977) also 

obtained the same results. These results did not show similarities with present 

results as root formation was observed within 2 weeks of plantlet inoculation. No 

rooting was observed in auxin free media and the best response of root formation 

was observed at 0.5 mg/l IBA enriched media (Fig. 3). In this investigation, a 

micropropagation protocol for strawberry has been developed. On the other hand, 

this finding could be utilized in plant genetic transformation studies for better 

improvement. 
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