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Abstract 
The present experiment was laid out in completely randomized design with 10 different treatments and 3 

replications. The 10 different treatments involves use of different concentrations of cytokinin 6-

banzylaminopurine (BAP) in Murashinge and skoog media ranging from 0 to 9 mg/lt. The experiment 

conducted successfully established the in vitro culture of nodal explant of green bamboo Bambusa 

Balcooa. The sterilization protocol was also successful to avoid contamination. Use of bavisitin, tween 

20 and ethanol is enough for disinfection of explant. It was observed that the BAP concatenation of 

4mg/lt and 5 mg/lt is best for initiation of shoot bud i.e. breaking dormancy of shoot bud compared to all 

other treatments. Moreover it was observed that BAP concentration 4mg/lt induces most number of 

shoots per explant. This treatment T5 is also useful for increasing shoot length and number of leaves per 

explant after 21 days cycle. 
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1. Introduction 

Bamboo species have long history as a versatile and widely used renewable resources more 

than 4000 traditional uses and 1500 commercial applications have been identified for Bamboo 

including construction, paper, textile and board. Bamboo shoots are rich in various nutrients, 

minerals and also contains lignin and phenolic acids which have anti-cancer, antibacterial and 

antifungal activity. (Bhatt et al. 2005 David and Nirmala. 2007) [5]. 

The most important use of bamboo is as a raw material in pulp, about 1.9 million tones used 

by pulp industries. About 4.9 million metric tonnes are being presently utilized for paper 

making (Varmah and Pant, 1981). In the lives of rural poor and rural industries the bamboos 

occupy a special place, especially in Asia (Anonymous, 1978). Young new shoots of bamboo 

are eaten in Asia. In India bamboo is used for making paper, since it provides good quality 

paper pulp (Mehra S.P. and Mehra L.K. 2007). Bamboo can be used as materials for house 

construction, daily sundry goods, agricultural and fisheries tools, and crafting material (Chang 

and Ho 1997) [6]. Green bamboo is the strongest and fastest growing perennial grass species 

and is unique with complex branching pattern, woody culms and gregarious, monocarpic 

flowering plant under the family of poaceae. 

Conventionally, bamboo are propagated through seed, clump division, rhizome, offset and 

clum cutting. However, gregarious flowering at long intervals followed by the death of clump 

(Austin and Marchesini 2012), short viability of seed (Bereket 2008), presence of diseases and 

some pests (Singh et al. 2013) are limiting factors to use seeds as valuable source of 

propagation. Vegetative propagation methods have limitations for mass propagation i.e. 

Propagules are different to extract, bulky to transport and planting material are insufficient in 

number for large -scale plantation (Kassahun 2003; Mudoi et al. 2013). Seasonal dependence, 

low survival rate and limited rooting of the propagules are other limitations (Singh et al.2013). 

Micropropagation is a process of vegetative growth and multiplication from plants tissue or 

seed. It is carried out in aseptic and various plant tissue culture technique. For large scale 

production, efficiency of axillary shoot proliferation is safe with less risk of aberration for 

rapid shoot induction and rooting. (Geilis and Oprins, 1998) [8]. 

Schroder in 2010 proposed that green bamboo is one of the largest bamboo species, it has high 

ornamental value, this bamboo species also produces large amount of biomass. Geilis and 

oprins in 1998 [8] said that for large scale production efficiency of axillary shoot proliferation 

method is safe with less risk of aberration and basic research allows identifying endogenous 

and exogenous factors for rapid shoot induction and rooting. Hence by considering above 

points in view an experiment entitles “Effect of different concentration of BAP on in vitro 
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shoot multiplication of Bamboo“ was conducted MGM 

College of Agricultural Biotechnology, Gandheli, Aurangab. 

 

2. Materials and Methods 

The details of various materials and experimental methods 

adopted during the course of present investigation are narrated 

in this chapter. 

 

2.1 Experimental site  

All experimental studies were conducted in Department of 

Biochemistry and molecular biology, MGM College of 

Agricultural Biotechnology, Gandheli, Aurangabad.  

 

2.2 Experimental details 

This work was under taken to study effect of different 

concentrations of 6-benzyladenine (BAP) on in vitro shoot 

proliferation of Bambusa balcooa. The nodal explant of 

bamboo is used for inocualtion in MS media supplemented 

with BAP growth hormone. The cytokinine at is responsible 

for in vitro shooting of bamboo explant.  

 

2.3 Treatment details 

2.3.1 Statistical Design: Completely Randomized Design  

 

2.3.2 Total Number of treatments: 10 (Different 

concentrations of BAP 0 to 9 mg/lt) 

 

2.3.3 Total Number of Replications: 03 

 
Table 1: Different concentrations of BAP used in MS media 

 

Sr. No. Symbol MS Media +Concentrations of BAP (mg/lit) 

1 T0 0 

2 T1 1.0 

3 T2 2.0 

4 T3 3.0 

5 T4 4.0 

6 T5 5.0 

7 T6 6.0 

8 T7 7.0 

9 T8 8.0 

10 T9 9.0 

 

2.4 Media preparation 

The Murashige and Skoog basal media was prepared by 

adding various components from stock solution in autoclaved 

distilled water. The concentration of 6-Benzyladeninepurine 

(BAP) was ranged from 0 to 9 mg/l. These stock of 10 mg/lit 

of BAP was prepared by dissolving powder in 1 N sodium 

hydroxide. The concentration of Sucrose was 30 gm/ lit and 

clarigel at concentration of 3g/lit was used for solidification. 

The pH of the medium was adjusted to 5.8 before addition of 

clerigel. The 40 ml media was poured into each culture 

bottles. They were then autoclaved at 121℃ for 20 minutes at 

15 psi pressure and transferred to culture room where they 

were kept under dark for 72 hours before inoculation 

(Murashige and Skoog 1962) [22]. 

 

2.5 Explant collection 

The explant used to initiate aseptic culture were axillary 

shoots 2.5 to 3.0 cm in length. They were collected from 

MGM Gandheli campus, Aurarngabad. The plan age was 2 to 

3 years. The mother plant of Bambusa Balcooa was healthy 

and disease free. The explant of suitable size was cut out from 

mother plant and brought inside laboratory for further 

processing. 

 

2.6 Surface sterilization of explant 

The explant was obtained from mother plant present in open 

field. hence sterilization is of at most important to avoid the 

growth of unwanted microorganism under in vitro condition. 

These explants were collected from healthy mother plants. 

Then these explants are washed with RO water to remove dirt. 

Then the explants were washed with sterile distilled water for 

three times. After this the explants were transferred in 

Laminar Air Flow Cabinet for further sterilization. Inside 

Laminar Air Flow Cabinet these explants were again washed 

with bavistin for 10 minutes followed by tween -20 for 5 

minutes followed by three washes of autoclaved distilled 

water. After the explants were treated with 70% ethanol for 

30 seconds and then rinsed with sterile distilled water for 

three times. These explants are suitable for inoculation (Yuan 

et.al. 2009). 

 

2.7 Inoculation of explant 

The nodal explant was used for inoculation. Before 

inocualtion the ends of nodal explant were cut using blade. 

This properly trimmed explant is then inoculated in upright 

position inside MS media. 

 

2.8 Culture condition  

After inoculation of explants these culture bottles were 

capped and sealed with parafilm strips. These culture bottles 

were transferred to culture room. All the cultures were 

incubated in culture room at 25 ± 2ºC, with a relative 

humidity of 50-60 percent and photoperoid of 16 hours light. 

 

2.9 Observations and analysis 

 The inoculated explant were observed for development of 

contamination for 21 days. Then meanwhile days required for 

initiation of shoot were counted. Number of shoots per 

explant were also recorded. Moreover the explant having fully 

grown shoots were used for measuring shoot length. Number 

of leaves per explant were counted. The quantitative data 

obtained on various observations was analyzed by “Analysis 

of variance (ANOVA)” method (Panse and Sukhatme, 1967). 

 

Result and Discussion 

3.1 Surface Sterilization 

The surface sterilization of explants is very essential for 

successful establishment of plant tissue culture. The protocol 

for surface sterilization was successfully established. Explants 

are washed with RO water to remove dirt. Then the explants 

were washed with sterile distilled water for three times. After 

this the explants were transferred in Laminar Air Flow 

Cabinet for further sterilization. Inside Laminar Air Flow 

Cabinet these explants were again washed with bavistin for 10 

minutes followed by tween -20 for 5 minutes followed by 

three washed of autoclaved distilled water. After the explants 

were treated with 70% ethanol for 30 seconds and then rinsed 

with sterile distilled water for three times. It was found that 

the explants reminded sterile under in vitro condition without 

any sign of contamination for 21 days.  

 

3.2 Number of shoots per explants 

Data of average number shoots per explants as influenced by 

different concentration of growth hormone 6- benzyl adenine 

purine is given in table below 
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Table 2: Average Number of shoots per explant 
 

Treatment (Concentration of BAP ) Average Number of shoots per explants 

T1(0.0mg/lit) 0.33 

T2(1.0mg/lit) 2.33 

T3(2.0mg/lit) 3.00 

T4(3.0mg/lit) 3.67 

T5(4.0mg/lit) 7.67 

T6(5.0mg/lit) 3.33 

T7(6.0mg/lit) 3.67 

T8(7.0mg/lit) 4.00 

T9(8.0mg/lit) 2.33 

T10 (9.0 mg/lt) 0.67 

C.D.(0.01) 1.749 

 

 
 

Fig 1: Effect of different concentration of BAP on shoot per explant 

 

Data presented in table 2 and depicted in Fig. 1 revealed that 

the number of shoots emerged from explant is significantly 

influenced by different concentration of BAP. Highest 

number of shoots was found with treatment T5 (4mg/lt BAP) 

which is significantly superior over rest of other treatments. 

Treatment T7, T8, T6, T9, T4 and T2 are at par with each 

other. From above data it is found that BAP when is 

beneficial for increasing number of shoots of explant. The 

treatment T1 and T10 are not useful for shoot bud 

development.  

 

3.3 Average shoot length  

Data of average shoot length as influenced by different 

concentration of growth  hormone BAP is given in table 

below 

 
Table 3: Average shoot length (cm) 

 

Treatment (Concentration of BAP ) Average shoots length (cm) 

T1(0.0mg/lit) 0.33 

T2(1.0mg/lit) 2.67 

T3(2.0mg/lit) 4.67 

T4(3.0mg/lit) 5.33 

T5(4.0mg/lit) 7.67 

T6(5.0mg/lit) 7.67 

T7(6.0mg/lit) 6.00 

T8(7.0mg/lit) 6.67 

T9(8.0mg/lit) 6.33 

T10 (9.0mg/lt) 6.67 

C.D.(0.01) 1.469 
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Fig 2: Average shoot length 

 

Data presented in table 3 and figure 2 clearly indicates that 

the average shoot length is significantly influenced by 

different concentration of BAP. The highest shoot length was 

obtained in treatment T 5 and T6 which are superior over 

treatment T7. These treatment (T5 and T6) however are at par 

with T8, T9, T10. The treatment T8, T9, T10, T5 and T6 are 

superior over treatment T1, T2, T3 and T4. 

 

3.4 Days required for shoot initiation  

Data of average number of days required for initiation of 

shoots as influenced by different concentration of growth 

hormone BAP is given in table below. 

 

Table 4: Average number of days required for shoot initiation 
 

Treatment (Concentration of BAP ) Average Days required 

T1(0.0mg/lit) 18.67 

T2(1.0mg/lit) 8.33 

T3(2.0mg/lit) 5.67 

T4(3.0mg/lit) 4.67 

T5(4.0mg/lit) 2.67 

T6(5.0mg/lit) 3.67 

T7(6.0mg/lit) 5.67 

T8(7.0mg/lit) 7.33 

T9(8.0mg/lit) 8.67 

T10 (9.0mg/lt) 8.33 

C.D.(0.01) 1.529 

 

 
 

Fig 3: average days requiedfor shoot initiation 

 

Data presented in table 4 and figure 3 clearly indicates that 

the average days required for shoot initiation is significantly 

influenced by different concentration of BAP. Treatment T5 

(4mg/lt BAP) is found significantly superior over rest others 

but is at par with T6. Treatment T6 is at par with T4 and 

superior over rest others. Hence it is concluded that the BAP 

concatenation reduces days required for initiation of shoot. 

 

3.5 Average number of leaves per explant 

Data of average number of leaves per explant as influenced by 

different concentration of growth  hormone BAP is given in 

table below 
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Table 5: Average number of days required for shoot initiation 
 

Treatment (Concentration of BAP ) Average number of leaves 

T1(0.0mg/lit) 0 

T2(1.0mg/lit) 2.67 

T3(2.0mg/lit) 4.00 

T4(3.0mg/lit) 4.67 

T5(4.0mg/lit) 6.67 

T6(5.0mg/lit) 5.00 

T7(6.0mg/lit) 2.67 

T8(7.0mg/lit) 2.33 

T9(8.0mg/lit) 2.67 

T10 (9.0mg/lt) 1.67 

C.D.(0.01) 1.121 

 

 
 

Fig 4: Average number of leaves per explant 

 

Data presented in table 5 and figure 4 clearly indicates that 

the average number of leaves per explant is significantly 

influenced by different concentration of BAP. Treatment T5 

is found significantly superior over rest other treatment for 

induction of leaves. Treatment T4 and T6 is at par with each 

other and superior over rest others. Hence it is concluded that 

the BAP concentration influences that number of leaves per 

explant. 
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Plate 1: Inoculated Culture Bottle 

 

 
 

Plate 2: Multiple Shoot initiation and formation of leaves 
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