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In vitro shoot multiplication in different species of Banaa
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ABSTRACT

The present investigation was undertaken to study the effect of different concentrations of BAP
on shooting in different species of Banana viz. Ardhapuri, Basrai, Shrimanti. Sword suckers with
medium size were inoculated on M. S. medium supplemented with different concentrations of
BAP (3mg/l, 5mg/l, 7mg/l, 9mg/l) cultures were incubated at 25+ 1°C with a 16 hr photoperiod
(2000 lux) provided by cool white florescent tubes. The pH of medium was adjusted to 5.8 prior
to autoclaving. The materials were sub-cultured at 30 day interval in same medium to produce
multiple shoots. The effect of different concentration of regimes of BAP on bud initiation and
shoot multiplication were investigated.
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INTRODUCTION

Banana originated from the South East Asian regwimere the greatest diversity of edible
bananas are found [14]. Bananas account for appedgly 22% of the fresh fruit production
and are ranked as the second most important freqit [10]. The different types of banana have
not been fully exploited since Cavendish types mgaiominate the market place globally. For
commercialization, it is important that consisteapplies of good quality bananas are produced.
This could be achieved through clonal planting male obtained through tissue culture
propagation technique. This technique provides mabks of multiplying genetically uniform,
pest and disease-free planting materials. Progagafi banana througim vitro techniques has
been reported by several workers using differeptats sources and methods [7, 15, 20, 17, 18,
12, 13.]. In tissue culture, plant growth regulat¢PGR) are critical media components in
determining the developmental pathway of the ptafis. Cytokinins such as benzylaminopurine
(BAP) and kinetin are generally known to reduce dipécal meristem dominance and induce
both axillary and adventitious shoots formationnfroneristematic explants in banana [7]. The
most established banana shoot-tip culture systesnaglaieved by using BAP as a supplement to
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basal media [8]. The effectiveness of BAP over othgokinins in inducing multiplication of
shoot tip cultures has been reported in differasitivars of bananas [3, 6, 11, 12]. BAP has a
marked effect in stimulating the growth of axillaagd adventitious buds and foliar development
of shoot tip cultures [1, 3]. Meanwhile, combinasoof BAP with auxins such as indole acetic
acid (IAA) or indole-3-butyric acid (IBA) were alassed forin vitro multiplication of bananas
[4, 12]. Although BAP stimulates shoot proliferation bananas, it is also known to have
mutagenic effects at high concentration producifigype plantlets [2]. Appearance of the off-
type plantlets fromin vitro multiplication process is considered a great diaathge. The
purpose of this study is to develop a regime ferubke of BAP that is widely used to increase the
multiplication rate for plantlets and concurrentigntrol its mutagenic effect so as to decrease
the percentage of morphologically abnormal plastietmation.

MATERIALS AND METHODS

Plant materials

Sword suckers with medium size were carefully reeabfrom field grown banana plant. The
older leaves were excised with stainless steelekihe shoot tips about 3-4 cm length were
excised, each having meristem, young leaves and. fidtese shoot tips were finally brought to
the size of 5-8 mm with the base and shoot apea.shioot tips 3-4 cm length were excised each
having meristem, young leaves and node. They werghed thoroughly with a solution of
Tween - 80. (2-3 drops in 500 ml water). All trasesre removed by repeated washings under
running tap water for 4-5 times and finally withstililed water. These shoot tips were treated
with 0.1 percent HgCI2 Solution for 7 minutes. T8t®ot tips were rinsed with sterile distilled
water under aseptic conditions. All explants wetacgd on MS medium with different
concentration of BAP as shown in the table no. 1

Table 1: Different treatments used for shooting

Treatments | Mg/L
MS +BAP | 3
MS + BAP | 5
MS + BAP | 7
MS + BAP | 9

All cultures were incubated at 25%C with a 16 hr photoperiod (2000 lux) provided ok
white florescent tubes. The pH of medium was adpisd 5.8 prior to autoclaving. The materials
were sub-cultured at 30 day interval in same medwuproduce multiple shoots.

RESULTS AND DISCUSSION

The results of multiple shoot development, growtidevelopment, mean number of multiple
shoots developed, and effect of different concéiommaof BAP on induction of in different
genotype are presented in table no. 2.

The effect of different concentration of regimes BAP on bud initiation and shoot
multiplication were investigated. After the initialud was sub-cultured, multiple adventitious
buds were produced from the base of the explates 2® days. Table no. 2 shows the number of
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multiple shoots developed at different levels of B variety Basri. The frequency of bu
formation doubled and the fresh weight increasesifour times higher in media with BAP
7mg/l when compared to media supplemented 3mg/l BAP.Table no.3 shows the numbel
multiple shoots developed at different levels AP in variety ShrimantiThe frequency of bud
formation doubled in media with BAP at 5mg/l wheompared to media supplemented v
3mg/l BAP. Table no. 4 shows the number of multiple shootsligped at different levels
BAP in variety ArdhapuriThe fiequency of bud formation increased in media withPBat
7mg/l when compared to media supplemented 3mg/l BAP. Table no. 5 shows the me
numberof multiple shoots developed at various levels &PBin three different varieties
banana. 7mg/l BAP shanincreased average no. of shoots on the other 3ragd BAP shows
least no. of shoots in all three variet In the present investigation we studied effectiiecent
concentration of BAP on three cultivars of banasimilar study was also confirrd on single
cultivar by various workers.

Table 2: Number of multiple shoots developed at different feels of BAP in variety Basrai, Shrimanti, Ardhapuri

No. of multiple shoots at different levels of BA
Explant No. BASRAI SHRIMANTI ARDHAPURI
3mg/l | 5mg/l | 7mg/l | 9mg/l | 3mg/l | 5mg/l| 7mg/l| 9mg/l] 3mg/l | Smg/l | 7mg/l| 9mg/l
1 1 2 3 3 3 5 4 3 3 4 8 6
2 2 2 6 4 1 4 3 2 3 3 7 6
3 1 5 5 2 5 1 3 3 3 2 7 3
4 1 4 4 2 3 3 1 6 3 2 5 5
5 3 3 6 5 3 2 2 3 2 2 3 4
6 2 3 2 1 2 5 3 1 3 3 4 6
7 1 2 7 3 5 3 1 1 2 4 8 2
8 1 3 4 6 2 3 1 2 1 4 8 7
9 3 2 5 2 3 5 3 3 3 1 5 5
10 2 4 3 4 3 4 2 3 3 5 7 5
Average no.
of shoots/ 1.7 3.0 4.t 3.2 3.0 35 2.3 2.7 2.6/ 3.0 6.2 4.9
explants

Figure.1l. Multiple shoots developed at different levels of BAP in vasty Basrai, Shrimanti, Ardhapuri

1. Multiple shoots developed at dﬁ‘fermt levels of BAP in variety B 2. Mullti ple shoots developed at different
levels of BAP in variety Shrimanti - 3. Multiple shoots developed at different levels of BAP in variety Ardhapuri
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Table no. 3 Mean no. of multiple shoots developed garious levels of BAP

Media No. pf multipl_e shoqts _ Mean no.
Ardhapuri |Basrai | Shrimanti | shoots/explants
MS+ 3 mg/l BAP 2.6 1.7 3.0 2.4
MS+ 5 mg/l BAP 3.0 3.0 3.5 3.1
MS+ 7 mg/l BAP 6.2 4.5 2.3 4.3
MS+ 9 mg/l BAP 4.9 3.2 2.7 3.6

Olivia and Barba obtained 10.10 numbers of shaothie optimum concentration of 10.0 mg/I
BAP. They also found that increasing results in pieliferation of shoots in the increase of
cycles of culture (first cycle 11 .32 and 4th cytie78 number of shoots). Doreswastyl. [5]
obtained 20-25 shoot buds and 35 shoot lets in M8 g/l + 15% CM.
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