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This study was conducted at the tissue culture laboratory of Sudan University of Science and
Technology during the period from April to July 2010 to investigate the effect of different
concentrations of naphthalene acetic acid (NAA) with 5mg/l 6-benzyl amino purine (BAP) on
multiplication of banana (Musa sp.) cv. Grand Naine using meristematic stem cuttings ex-plant. MS
medium .The highest significant number of shoots was recorded by 0.05 mg/l NAA with 5mg/l BAP
this concentration induced also highest length of shoots and maximum number of roots and highest
length of roots . Low numbers of shoots wasrecorded by the control and 0.4 mg/l NAA.

Copyright © 2015 Ekhlas A. Morfeine. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Bananas (Musa spp.) are important fruit crops cultivated in
more than 120 countries throughout the tropics and subtropics,
where they make a significant contribution to food security and
income (Gosh et al., 2009; Shapira ef al., 2009). According to
(FAOSTAT, 2009) the world production of bananas in 2007
was About 86 million tonnes, which were harvested from an
area of 5 million hectares, the top five producing countries
being India, China, the Philippines, Brazil and Ecuador
(FAOSTAT, 2009). In Sudan banana is produced commercially
in small scattered gardens along the Nile banks and in small
plantations in kassala and in large plantation in Sinnar and
Damazine. In vitro propagation of bananas provides excellent
advantages over traditional propagation, including a high
multiplication rate, physiological uniformity, the availability of
disease-free material all year round, rapid dissemination of new
plant materials throughout the world, uniformity of shoots,
short harvest interval in comparison with conventional plants
and faster growth in the early growing stages compared to
conventional materials (Daniells and Smith 1991; Arias, 1992).
In tissue culture, plant growth regulators are important media
components in  determining the development and
developmental pathway of the plant cells. Growth regulators
are used in different proportions to break dormancy and
enhance shoot formation
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since it is well demonstrated that the apical dormancy is under
control of these growth regulators (Madhulatha et al., 2004).

The cytokinins and auxins are of importance in in-vitro culture
as the later are concerned with root formation, the former is
mainly required in the media for shoot formation and growth of
buds (North et al., 2012). These growth regulators are required
in combination in the media as it is always the manipulation
and variation of auxins and cytokinins levels that can
successfully change the growth behavior of plant cultures
(Dixon and Gonzales, 1994). Cytokinins such as benzyl
aminopurine (BAP) and kinetin are known to reduce the apical
meristem dominance and induce both axiliary and adventitious
shoot formation from meristematic explants in banana *(Jafari
et al, 2011). The objectives of this study toevaluate the
different concentrations of naphthalene acetic acid (NAA) in
combination with 5mg/l 6-benzyl amino purine (BAP) on
multiplication of banana (Musa sp.) cv. Grand Naine.

MATERIALS AND METHOD

Plant material was brought from Horticulture department of
Khartoum. All experiment were carried out at the tissue culture
Laboratory of Sudan University of Sciences and Technology
forevaluate the different concentrations of naphthalene acetic
acid (NAA) in combination with 5mg/l 6-benzyl amino purine
(BAP) on multiplication of banana (Musa sp.) cv. Grand
Naine. Suckers were brought from the field. the superfluous
tissues was removed by trimming away the outer leaf sheaths,
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leaf bases and corm tissues until a 5 - 7 cm cube enclosing the
shoot apex was obtained. The cubes tissue were washed under
running tap water for about 1 hour. The cubes were then
disinfected under laminar air flow cabinet by soaking for 30
min in commercial bleach (5.25% NaOC]l) diluted to 30% (v/v)
with two drops of Tween 20 per 100ml. This was followed by
rinsing for 3 times autoclaved distilled water (Ganapathi et al.,
1992). Explants were then placed on sterile petri dishs. All
surface brown tissues and outer leaves were removed until the
size of explants become a bout 1.5 - 2 cm in length then culture
explants in the propagation media (Ganapathi ef al., 1992). The
propagation media used was the recommended medium used at
the tissue culture laboratory, University of Sudan. It consisted
of full MS basal Salts (Murashige and Skoog, 1962) strength,
additional Phosphate (KH,Po, 17g/l), full MS vitamins
(Murashige and Skoog, 1962) mixture with 30 g/l of sucrose,
7 g/l agar agar, the pH was adjusted to 5.7 + 0.1 with NaOH
acid HCl prior to addition of agar.

1000 lux. Using white cool fluorescent lamps and the culture
room temperature was maintained at 25 + 2 C ° .To define an
explants that is most responsive Grand Nain plants AAA
groups were used as explants for culture propagation. Test of
NAA concentration with BAP: The following concentrations of
NAAwere tested 0 (control) ,0.05,0.1, 0.2 and 0.4 mg/l with 5
mg/l BAP.

RESULTS AND DISCUSSION

Table (1) and Fig (1) and Plate (1) indicates that the maximum
number of shoots was recorded by 0.05 mg/l NAA with Smg/l
BAP but this value not significant to the value was recorded by
both 0.1 and 0.2 mg/l NAA. Low values was recorded by
control and 0.4 mg/l NAA. Also the highest length of shoot and
highest length of roots and maximum number of roots was
recorded by 0.05mg/l NAA with S5Smg/l BAP.

Table 1. The in vitroeffectofdifferent concentrations of NAA in combination with Smg/l BAPon banana shoot tip morphogenesis
after 6 weeks incubation

NAA concentration (mg/l) Numberof shoots (per explants) length of shoot (cm) Number of roots (per explants) Length of root (cm)
0 8.33bc 6.67a 4.00d 4.25b
0.05 10.17a 7.83a 14.17a 7.75a
0.1 9.00ab 6.25a 7.17c 4.92b
0.2 9.00ab 7.67a 7.00c 3.92b
0.4 7.00c 7.33a 11.17b 4.92b
LSD 1.390 1.517 2778 1.087
CV 13.44% 17.85% 22.44% 17.74%
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Fig 1. Response of banana explants to different concentrations of NAA plus 5 mg/l BAP after 6 weeks incubation

Media and dishes were sterilized by autoclaving at 121C° for
20 min under a pressure of 15 psi (Ganapathi et al., 1992).
Forceps and dissecting blades dipped in pure ethanol and
exposed to flame gas. The laminar Air-Flow cabinet was
sterilized by spraying and wiping with 70% Ethanol. It was
switched on 15 minutes before use .The U.V lamp in the
culture room was switched on during the night. Depending on
the objective of the experiment, culture was maintained either
in the dark chamber or light under 16 hours light exposure of

This results agree with (Adane, 2013) at BAP concentration but
not agree at NAA concentration who found that S5Smg/l BAP
+0.5mg/l NAA induced good numbers of shoot but who
recorded longest shoot by 5mg/l BAP+1.0 NAA. Also
(Rahman et al., 2004) observed similar result. They obtained
longest shoot in 5 mg/l BAP. (Vuylsteke and De Langhe, 1985;
Venkatachalam et al., 2007; Bairu et al., 2008) reported that 5
mg/l (22.2 uM) BAP was the optimum concentration for most
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Plate 1. Response of banana explants to different concentrations of NAA plus 5 mg/l BAP after 6 weeks incubation

banana cultivars, and the result not agree with (AL-Amin
et al., 2009) who found that7.5mg/IBAP+0.5mg/l NAA
obtained highest shoot proliferation. This variation might be
due to the different species of banana. Means within the same
column followed by the same letter(s) are not significantly
different at 5% using Duncan Multiple Range Test.

Conclusion

A combination of 0.05mg/l NAA and 5 mg/l BAP enhanced
multiplication of banana.

Acknowledgements

Initially my thank to God who gave me the power and patience
to wrote this paper. I would like to express my gratitude to my
supervisor and to Director of Tissue Culture Laboratory of
Sudan University of Science and Technology for facilities and
support.

REFERENCES

Adane, G. 2013. Effect of different combinations of 6-benzyl
amino purine and naphthalene acetic acid on multiple shoot
proliferation of plantain (Musa spp.) cv. Matoke from
meristem  derived explants. African Journal of
Biotechnology Vol. 12(7), pp. 709-719, 13 .

AL-Amin. M.D., KarimM. R., Amin M. R. S., Rahman and
Mamun A. N. M. 2009. In vitro Micro-propagation of
Banana (Musa spp.) . ISSN 0258-7122 Bangladesh J. Agril.
Res. 34(4) : 645-659.

Arias, O. 1992.Commercial Micro propagation of Banana:
Biotechnology Applications for Banana and Plantain
Improvement. Inibap Publication, San Jose, Costa Rica, pp.
139-142.

Bairu, M .W., Strik, W.A., Dolezal, K. and Staden, J .V. 2008.
The role of topolins in micro propagation and somaclonal
variation of banana cultivars ‘Williams’ and Grand Naine
(Musa spp.AAA). Cell, Tissue and Organ Culture, Vol. 95,
No. 3, 2008, pp. 373-379.

Daniells, J, and Smith, M.1991. Post-flask management of
tissue-cultured bananas. ACIAR Technical Reports. p. 8.
Dixon, R.A. and Gonzales, R.A. 1994.“Plant Cell Culture: A
Practical Approach,” 2nd Edition, Oxford University Press,

Oxford.

FAOSTAT. 2009. The Food and Agriculture Organization
Corporate Statistical Database.
http://faostat.fao.org/site/567/DesktopDefault.aspx?PagelD
=56T7#ancor. (accessed 8 September 2009).

Ganapathi,T.R., Suprasana,P., Bapat,V:A,and Rao,P.S.1992.
Propagation of banana through encapsulated shoot tips .
Plant Cell Reports 11:571-575.

Ghosh, A., Ganapathi, T.R., Nath, P. and Bapat, V.A. 2009.
Establishment of embryogenic cell suspension cultures and
Agrobacterium-mediated transformation in an important
Cavendish banana cv. Robusta (AAA). Plant Cell, Tissue
and Organ Culture 97: 131-139.

Jafari, N., Othman, R.Y. and Khalid, N. 2011. “Effect of Ben-
zylaminopurine (BAP) Pulsing on in Vitro Shoot
Multiplication of Musa acuminata (Banana) cv. Berangan,”
Af- rican Journal of Biotechnology, Vol. 10, No. 13, pp.
2446-2450.

Madhulatha, P.,  Anbalagan, M,. Jayachandran, S. and
Sakthivel, N . 2004 .“Influence of Liquid Pulse Treatment
with Growth Regulators on in Vitro Propagation of Banana
(Musa spp. AAA),” Plant Cell Tissue Organ Culture, Vol.
76, No. 2, pp. 189-192.

Murashige, T. and Skoog, F.1962. A revised medium for rapid
growth and bio-assays with tobacco tissue cultures. Physiol.
Plant, 15: 473-497.

North, J., Ndakidem, I P. and Laubscher, C. 2012.“Effects of
Antioxidants, Plant Growth Regulators and Wounding on
Phenolic Compound Excretion during Micropropagation of
Strelitzia reginae,” International Journal of the Physi- cal
Sciences, Vol. 7, No. 4, Pp- 638-646.
http://dx.doi.org/10.5897/1JPS11.786 .

Rahman, M.Z, Nasiruddin, K.M, Amin, M.A and Islam, M.N.
2004. In vitro response and shoot multiplication of banana
with BAP and NAA. American Journal of Plant Science 3:
406-409.



13737  Ekhlas A. Morfeine. Effect of different concentrations of nanhthalene acetic acid (naa) with hanon micro-nronasation of musa sn.cv. ovand naine

Shapira, O., Khadka, S., Israeli, Y., Shani, U. and Schwartz, = Vuylsteke, D.R. and De Langhe, E. 1985. Feasibility of In
A. 2009. Functional anatomy controls ion distribution in vitroPropagation of Bananas and Plantains. Tropical
banana leaves: significance of Na seclusion at the leaf Agriculture (Trinidad) 62: 323-328.
margins. Plant Cell Environment 32: 476-485.

Venkatachalam, L., Sreedhar, R.V. and Bhagyalakshmi, N.

2007. “Micro Propagation in Banana Using High Levels
Does Not Involve Any Genetic Change as Revealed by
RAPD and ISSR Markers,” Plant Growth Regulation, Vol.

51, No. 3, pp. 192-205.
skskoskoskoskskok



