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Abstract

Banana is the most popular commercial fruit crop grown in more than 132 countries throughout the world. India is the most
productive, producing 26.2 million tons of fruits in 2008, with a yield of 3,698 kg/ha . In vitro micropropagation has ktgyed a

role in clonal propagation of banana for obtaining large numbers of homogenous plants and breeding of plantains and bananas
. Regeneration via a callus phase is a less desirable for in vitro plant recovery due to high frequencies of genetis d&lamation
multiplication from meristems, shoot tips, and other tissues without intermediate callus formations is therefore more desirable
enabling higher frequencies of plants which are genetically stable and homogenous. Among several varieties of banana cultivated
in Kerala, the Nendran variety occupies the first choice among Keralites as the fruit is in good demand in the StatetThe prese
study was carried out to develop a rapid multiple shoot production for large scale cultivation of this variety.

Keywords: Bananaln vitro propagation, apical meristem, multiple shoot initiation, plantlet production.

Introduction million ha (Kalloo, 2002; Singh, 2002). India is the largest

Banana, Musa spp. (Musaceae), is the most popul@foducer of banana with a total annual production of 16.91
commercial fruit crop grown in more than 132 countriegnillion tonnes on 0.49 million ha, contributing 26% of the
throughout the world. India is the most productiveWorld production and 37% of the national fruit production
producing 26.2 million tons of fruits in 2008, with a yield(Samuel and Singh, 2002).

of 3,698 kg/ha (INIBAP 2000; FAOSTAT 2008). Banana |n vitro micropropagation has played a key role in clonal

provides nourishment and a well-balanced diet to mi”ionﬁropagation of banana for obtaining large numbers of
of people around the globe and contributes to livelihoofomogenous plants and breeding of plantains and bananas
through crop production, processing, and marketing,y|stekeet al. 1997; Kalimuthiet al. 2007). Regeneration
(Singh, 2002). Current world production of bananas i§ja a callus phase is a less desirable for in vitro plant recovery
estimated at 97.5 million tonnes per year covering 1ue to high frequencies of genetic aberrations (Martin
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et al. 2006; Rayet al. 2006). Plant multiplication from charcoal was also studied. In all treatments, agar at 8.0 g/
meristems, shoot tips, and other tissues witholitvas added as the gelling agent and sucrose at 30 g/l as
intermediate callus formations is therefore more desirabliae carbon source. The media was steam sterilised at 121
enabling higher frequencies of plants which are geneticalf/for 20 minute. The sterile solid media was stored at 20 +
stable and homogenous (Resmi and Nair 2007). Amog C. Each treatment was replicated two times with 12
several varieties of banana cultivated in Kerala, the Nendramitures for each replication. Cultures were incubated at
variety occupies the first choice among Keralites as tl#2+2°C at a relative humidity of 60-80%, with a light
fruit is in good demand in the State. The present studytensity of 55 i mol m”2 s"1 using cool white fluorescent
was carried out to develop a rapid multiple shoot productidamps (Phillips, Kolkata, India) and a photoperiod of 8:16
for large scale cultivation of this variety. h light and dark, respectively.

. After culturing for 15 d on basal medium, the apical
Materials and Methods ) meristem was subcultured into MS and MU media
Elite suckers of Nendran variety collected from Ma”appa"'eontaining different concentrations of PGRS. The expanded
Pathanathitta District were used as the explant source. g0t clusters were subdivided into pieces (~1.5 cm in
pseudostem was removed and the apical merist&fpe) and sub cultured onto fresh medium of the same type
dissected out. Apical meristem was surface-sterilized USifg fyrther multiplication. The multiple induced shoots were
mercuric chloride (0.1%, w/v) for 8 minutes, followed bysenarated into clump sizes of two to three shoots per clump

three independent rinses of 5 min each in sterile distilleghy sup cultured at intervals of 30 d, thereafter onto the
water. These were then cultured in Murashige and Skoggme medium type.

(MS) basal medium (Murashige and Skoog 1962) and also

in modified MS media code named as MU media (Fig.1)The separated shoots were then transferred rooting media
containing different concentrations of auxins and

cytokinins.The percentage of rooting and average number
of roots per shoot was recorded .The rooted shoots were
carefully removed and transferred to a soil mixture (sterile
sand/top soil , 1:2 ') for hardening in plastic pots (26.5 cm
diameterx23.0 cm height); maintained for 10 d in the specially
constructed cabinet maintained at a temperature of 25+2°C,
relative humidity of 60—70%, light intensity of 55 imol m"2
s"1, and a photoperiod of 16:8 h light and dark; and then
transferred to the green house for further establishment.

Results

The explants expanded, became white in colour within 15
days of inoculation in the Modified MS named as MU basal

The MU medium contained similar concentrations of micrg'edia, while in MS basal media this initial response was

nutrients and vitamins as in MS medium. The macronutriefPserved after 30 days. So in all further experiments MU
concentration was modified as follows, media were tried. The responded explants in basal media

were transferred to MU media supplemented with PGRs

Fig 1: The Apical meristem

KNO3 - 2050 mg/l and additives .

CaCl2.2H20 - 200 mg/l Among the various concentrations of cytokinins tried
MgSO4.7H20 - 120 mgl/l maximum multiple shoot initiation was observed in MU
KH2PO4.H20 - 40mg/I medium supplemented with 3.0 mg/l KIN . A maximum of

n%o shoot clusters per explants was observed at this

concentrations of plant growth regulators like 6_concentration. Addition of 10 mg/I Phloroglucinol along
Benylaminopurine (BAP), kinetin and 2 4_with KIN hastened the multiple shot initiation process. In

i 0,
dichiorophenoxyacetic acid (2,4-D) individually and alséhe study it was observed that 0.1 % w/v charcoal promotes

in combination with phloroglucinol. The effect of activateogrOWth'

These media were supplemented with differe
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Fig. 2: Initiation of multiple shoot initials in MU media supplemented with 3 mg/l KIN

Fig. 3: Multiple shoot formation in MU medium supplemented with 3 mg/l BAP
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Fig. 4: Multiple shoot formation in MU medium supplemented with 3 mg/I KIN and 10 mg/l Phloroglucinol after 20 days of inoculation

Fig. 5: Healthy plant lets formed from multiple shoot initials
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| Table3: Influence of 3mg/I KIN along with different concentrations
| of Phlorglucinol on shoot formation

Concentration of Number of shoots Shoot length
Phloroglucinol (mg/l) per nodal explants

0.0 20+0.43 8.34+0.55 .55
4.0 19.5+0.96 9.45+0.66
6.0 19.73+£1.13 8.65+1.61
8.0 18.89+0.76 9.77+0.51
10.0 21.23+0.86 8.59+1.35
12.0 20.14+0.65 9.23+0.47
7.0 6+1.24 6.21+0.25
8.0 5+0.21 6.98+0.54

*Data (mean + SE) collected from seven replicates.

Fig. 7: Hardened plants

Percent root induction was found to be greater fromuble 4: Rooting of microshoots of Musa cultivars treated with
explants cultured on MU medium alone (81.7+1.7%) thadifferent auxin types
in combination with either IAA or NAA or 2,4-D ( (1.5 mg

I"1) . MU medium without any supplementation with PGR$\UXIn type Rooting (%) * oots e'r\”::go';‘érl‘aggroj
also produced the maximum number (22.7+4.4) of roots P
per Explant. The plants were hardened using sterile sabehtrol 20+0.43 8.34+0.55 .55
and top soil in the ratio 2: 1 IAA (1.5 mg/l) 19.5+0.96 9.45+0.66

_ _ NAA (1.5 mg/l) 19.73+1.13 8.65+1.61
Tablel: Influence of various concentrations of BAP on shoob 4.p (1.5 mgll) 18.89+0.76 9.77+0.51
formation

*Data (mean * SE) collected from seven replicates.
Concentrationmg/I Number of shoots Shoot length
er explants* cm)* . .
P P (cm) Discussion

0.0 1+0.25 11.3+0.21

Micropropagation has played a key role in banana and

2'2 gfg'gg g'gfg'gg plantain breeding programs worldwide (Rowe and Rosales
30 124135 754006 1996; Vuylstekest al. 1997). Different explants have been
4.0 11+0.76 7.0+0.51 tested for propagation of banana and plantain with shoot
5.0 8+0.86 6.910.45 tips being the most common explant for in vitro propagation
6.0 4£0.44 5.2£t0.61  of commercial cultivars (Kulkarret al. 2006).

7.0 5+0.42 5.4+0.82 _ o

8.0 6+0.22 5.6+0.53 The results of the present investigation revealed that

modified MS media (MU media) better results in the initiation
, multiplication and rooting stages of culture. Contrary to
Table2: Influence of different concentrations of KIN on shootthe report of Kulkarnét al.( 2004) and Kumaet al. (2005)

*Data (mean + SE) collected from seven replicates.

formation that shows the significance of BAP in inducing multiple

Concentrationmg/l  Number of shoots Shoot length ShoOts in different_ cultivars of banana , the present study
per explants* (cm)>  showed that Kin yielded better results.

0.0 1+0.81 11.3 +0.43 The results of the present investigation can be utilized for

0.5 5+0.53 7.89+0.55 large scale propagation of uniform plantlets for commercial

15 13+0.94 8.24+1.44  cyltivation of banana.

3.0 20+0.86 8.34%1.72

4.0 16+1.10 7.00+1.32 -

5.0 12+2.20 7.43%1.23 Conclusion _ _

6.0 9+5.67 6.09+0.98 The present study demonstrates that direct regeneration

7.0 6+1.24 6.21+0.25 from apical meristems is a rapid and simple method for

8.0 5:0.21 6.98£0.54  clonal and mass propagation of Musa cultivar ‘Nendran’.

*Data (mean + SE) collected from seven replicates.
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‘ that can be applied on a commercial scale. In this thermotherapy. Phytomorphology: 17-22 .

technique, regenerated plants were obtained at an aver¥ggin. K. P, S. Pachathundikandi ,C.L. Zhang ,A. Slater A nad J.
of 20 shoots per explant. Establishment of Madassery .2006. RAPD analysis of a variant of banana (Musa

. . . . . sp.) cv. Grande Naine and its propagation via shoot tip culture.
micropropagation protocols for local cultivars will provide In Vitro Cell Dev Biol Plant42: 188192

an impetus to global banana improvement programs.  murashige, T. , F. Skoog . 1962. A revised medium for rapid growth
and bioassays with tobacco tissue cultures. Physiol REnt.

References 473-497.

FAOSTAT .2008. Food and Agriculture Organization of the Unitetﬁqay' T..1. Dutta,P. Saha_, S. Da_ls and S.C. R_oy. 2006. Genetic stability
Nations Statistical Database. Food and Agriculture of three economically important micropropagated banana
Organization, Rome, Italy. http://faostat.fao.org. (Musa spp.) cultivars of lower Indo-Gangetic plains, as assessed

INIBAP. 2000. International network for the improvement of banana 0¥ RAPD and ISSR markers. Plant Cell Tissue Organ Cult.

and plantain, networking banana and plantain: INIBAP annual _85: 11-21. . lanl .
report 1999. INIBAP, Montpellier. Resmi, L. and A.S. Nair . 2007. Plantlet production from the male

Kalimuthu, K. M.Saravanakumar and R. Senthilkumar .2007. In vitro inﬂc_nres<|:ence tips_ of Musa acumingta cultivars from South
micropropagation of Musa sapientum L. (Cavendish Dwarf). India. Plant Cell Tissue Organ CUE: 333_33.8' .
Afr J Biotechnol 6: 1106—1109. owe, P, F.E. Rosales .1996. Bananas and plantains. FruitBreed

Kalloo, G.2002. Banana and plantation research in India — a perspective. 167-211. . .
GlobalConf. on Banana and Plantain. October 28_3ISamueI, J. C.and H.P. Singh.2002. Developmental efforts for promoting
Bangalore, India.Abstracts. ’ ' microirrigation in banana. Global Conf. on Banana and Plantain,

Kulkarni, V. M., P. Suprasanna and V.A. Bapat .2006. Plant regeneration h October ‘_28_31’ Bangalqre, India. Abstract;; 2002:231
through multiple shoot formation and somatic embryogenes ngh, H. P. Indian bananas — issues and strategies. Global Conf. on

in a commercially important and endangered Indian banana cy. | I?(anana and I?Iantam, Octoper 28-31, Bangalore, India. .
Raijeli. Curr Scio0: 842-846 Vuylsteke, D., R. Ortiz ,R.S.B. Ferris and J.H. Crouch .1997. Plantain

Kumar, R., K. Sinha and S. Kumar .2005. Micropropagation of banana improvement. Plant Breed Ret4: 267-320.
cv. Malbhog through meristem tip culture in consort with

PRINT ISSN.: 0974-1712 ONLINE ISSN.: 2230-732X 792 ©2013 New Delhi Publishers. All rights reserved



