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ABSTRACT 
 

Banana plants (Musa spp), both food and economic crops, are potential hosts for a various range 
of badnavirus species considered a major constraint to banana improvement and a threat to Musa 
production worldwide. A survey and sample collection were carried out in two main banana-growing 

Short Research Article 

https://doi.org/10.9734/jabb/2025/v28i11901
https://www.sdiarticle5.com/review-history/127197


 
 
 
 

Ouattara et al.; J. Adv. Biol. Biotechnol., vol. 28, no. 1, pp. 476-480, 2025; Article no.JABB.127197 
 
 

 
477 

 

regions of Burkina Faso. The samples collected were subjected to biological, serological and 
molecular diagnosis of the reverse transcriptase/ribonuclease H (RT/RNase H) region using Badna 
FP/RP primers, followed by sequence comparison with the Genbank database. Analyses confirmed 
the presence of Banana streak virus (BSV) in all symptomatic samples tested in both regions. 
Amplification bands of the expected size were obtained for the symptomatic samples tested 
positive in the serological test. These partial RT/RNase H gene sequences shared highest 
nucleotide identity ranging from 85.80% to 99.05% with BSV isolates in GenBank. These results 
are proof of the existence of BSV in Burkina Faso. It is therefore important to undertake                  
studies that will provide basic information on the virus for the development of effective control 
strategies. 
 

 
Keywords: Banana; banana streak virus; diagnosis; symptomatic; reverse transcriptase/ribonuclease. 

 
1. INTRODUCTION 
 
“Banana (Musa spp) is herbaceous plant 
belonging to the family Musaceae of the genus 
Musa and is native to the tropical region of South 
East Asia. Viruses are important constraints to 
the movement and propagation of plant 
germplasm, especially for vegetatively 
propagated crops such as banana and plantain. 
Banana production is threatened by the Banana 
streak disease (BSD), and its pathogen belongs 
to the genus Badnavirus, family Caulimoviridae 
(Chabannes et al., 2020; Geering et al., 2021). 
Banana streak virus (BSV) is widely distributed in 
the main planting areas of banana industry in 
Southeast Asia and Africa, and it had seriously 
affected the yield and quality of bananas resulted 
in huge economic losses” (Kumar et al., 2015). 
BSD can manifest with wide-ranging symptoms, 
from complete lack of visible impacts to plant 
death, depending on BSV isolates, host cultivars, 
and environmental conditions” (Dahal et al., 
2000). However, the major symptoms of BSD are 
chlorotic and necrotic streaks.  

 
In Burkina Faso, banana is produced in all agro-
ecological zones and help combat food and 
nutritional insecurity and unemployment. From 
2012 to 2014, production rose from 50.571 
tonnes to 79.561 tonnes (TFB, 2015). In spite of 
this increase, production is struggling to cover 
national consumption needs. This is due to 
abiotic and biotic constraints including viral 
diseases causing drastic yield loses. 
Unfortunately, the viruses infecting bananas are 
not well documented in Burkina Faso's banana-
growing areas (Muturi et al., 2016). BSV has 
never been reported in banana growing areas in 
Burkina Faso. Although, viral diseases symptoms 
similar to badnavirus symptoms was observed on 

banana plant in many regions. The present study 
firstly reports about Banana streak virus infecting 
banana in Burkina Faso. 

 
2. MATERIALS AND METHODS 
 
Twenty-five leaf samples were collected from 
symptomatic banana plants in two main 
production regions, Boucle du Mouhoun and 
Hauts-Bassins. Among those, 22 showed 
disease symptoms and 3 were symptomless. All 
samples were assayed to confirm BSV infection 
by Indirect Antigen Coated Plate Assay-ELISA 
with BSV polyclonal antisera (developed in-
house at CIRAD, provided by Serge GALZI). 
BSV was detected in all samples tested. Total 
DNA was extracted by the CTAB protocol 
(Permingeat et al., 1998) from 25 samples. The 
fragment of RT/RNase H region was amplified by 
Polymerase chain reaction (PCR) using primers 
Badna FP (5'-ATGCCITTYGGIAARAAYGCICC-
3') and Badna RP (5'-
CCAYTTRCAIACISCICCCCAICC-3') (Yang et 
al., 2003). Amplification products were sent for 
sequencing to Macrogen (Amsterdam, 
Netherlands). Sequences were compared with 
other viral sequences in the NCBI database 
using BLAST (BLAST, 
http://www.ncbi.nlm.nih.gov/blast). 
 

3. RESULTS AND DISCUSSION 
 
During the survey, plants showing symptoms of 
discontinuous and continuous streaks, chlorotic 
streaks and necrotic streaks were observed in 
the plantations (Fig. 1). Based on the nature of 
the symptoms observed, infection by BSV was 
suspected. These symptoms are similar to the 
usual BSV symptoms reported by many authors 
(Umber et al., 2022; Ishwara Bhat et al., 2023).

http://www.ncbi.nlm.nih.gov/blast
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(A)                         (B)                                    (C) 
 

Fig. 1. Symptoms observed in the surveyed banana plantations. (A) Healthy leaf,  
(B) Discontinuous and discontinuous chlorotic streaks, (C) Chlorotic and necrotic streaks 

 

 
 

Fig. 2. Agarose gel electrophoresis (1%) showing PCR amplified products: lane M = 100pb 
DNA ladder (Solis Biodyne); lanes 1, 2 = BSV infected samples, lane T- = negative control;  

lane T+ = positive control 
 

All symptomatic samples were positives for 
serological assay but any symptomless samples 
were positives. An amplification product of the 
expected size was obtained for all 22 
symptomatic samples tested positive (Fig. 2).  
Five PCR products were directly sequenced. 
These five sequences showed identity ranging 
from 85.80% to 99.05% with each other BSV 
isolates. All these facts are evidence of the 
existence of BSV in the banana-growing areas 
surveyed in Burkina Faso. The presence of BSV 
in bordering countries such as Côte d'Ivoire 
(Kouadio et al., 2016), Benin (Pasberg-Gauhl et 
al., 1996), Togo (Lockhart, 1995) and Ghana, 
Nigeria (Agindotan et al., 2006) has already been 

reported. Exchanges of plant material between 
these countries could be cause of the spread of 
the virus in the sub-region.  
 

4. CONCLUSION 
 
To the best of our knowledge, this is the first 
report of BSV infecting banana in Burkina Faso. 
Based on the GenBank repository, the 
sequenced virus revealed the similarity of greater 
than 80% which is enough to confirmed the virus 
as BSV. Therefore, the obtained identity of 
85.80% to 99.05% validated the virus is 85.80% 
to 99.05%. This report is the primary step to 
initiate research on the impact of the virus in 



 
 
 
 

Ouattara et al.; J. Adv. Biol. Biotechnol., vol. 28, no. 1, pp. 476-480, 2025; Article no.JABB.127197 
 
 

 
479 

 

banana production and germplasm exchange. 
Further research is needed to elucidate 
epidemiology and impact of the virus in banana 
production and germplasm exchange. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 
Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of this manuscript.  
 

ACKNOWLEDGEMENTS  
 
Financial supports for this study were provided 
by National Fund for Research and Innovation for 
Development (FONRID) and Mixed International 
Laboratory (LMI Patho-Bios) for financial support. 
We thank Mr Serge GALZI (CIRAD) for providing 
the BSV antiserum. 

 
COMPETING INTERESTS 
 

Authors have declared that they have no known 
competing financial interests or non-financial 
interests or personal relationships that could 
have appeared to influence the work reported in 
this paper. 
 

REFERENCES 
 
Agindotan, B., Winter, S., Lesemann, D., Uwaifo, 

A., Mignouna, J., Hugues, J., & Thottapilly, 
G. (2006). Diversity of banana streak-
inducing viruses in Nigeria and Ghana: 
Twice as many sources detected by 
immunoelectron microscopy (IEM) than by 
TAS-ELISA or IC-PCR. African Journal of 
Biotechnology, 5, 1194-1203. 

Chabannes, M., Gabriel, M., Aksa A., Galzi, S., 
Dufayard, J.F., Iskra-Caruana, M.L., Muller, 
E. (2020). Badnaviruses and banana 
genomes: a long association sheds light 
on Musa phylogeny and origin. Molecular 
Plant Pathology, 22:216–230. 
https://doi.org/10.1111/mpp.13019 

Dahal, G., Hughes, J., Gauhl, F., Pasberg-Gauhl, 
C., & Nokoe, K. S. (2000). 
Symptomatology and development of 
banana streak, a disease caused by 
banana streak badnavirus, under natural 
conditions in Ibadan, Nigeria. Acta 
Horticulturae, 540, 361-375. 

Geering, A.D.W. (2021). “Badnaviruses 
(Caulimoviridae),” in Encyclopedia of 
Virology, 4th Edn, Vol. 3, eds D. H. 

Bamford and M. Zuckerman (Oxford: 
Academic Press), 158–168. doi: 
10.1016/B978-0-12-814515-9.00147-8 

Ishwara Bhat, A., Selvarajan, R. and 
Balasubramanian, V. (2023). Emerging 
and Re-Emerging Diseases Caused by 
Badnaviruses. Pathogens, 12, 245. 
https://doi.org/10.3390/pathogens1202024
5 

Kouadio, K. T., De Clerck, C., Agneroh, T. A., 
Lassois, L., Parisi, O., Massart, S., 
Lepoivre, P., & Jijakli, M. H. (2016). 
Prevalence of viruses infecting plantain 
(Musa sp. AAB genome) in the major 
growing regions in Côte d'Ivoire. African 
Journal of Agricultural Research, 11, 4532-
4541. 
https://doi.org/10.5897/AJAR2016.11421 

Kumar, P. L., Selvarajan, R., Iskra-Caruana, M. 
L., Chabannes, M., & Hanna, R. (2015). 
Biology, etiology, and control of virus 
diseases of banana and plantain. 
Advances in Virus Research, 91, 229-269. 

Lockhart, B. E. (1995). Banana streak 
badnavirus infection in Musa: 
Epidemiology, diagnosis, and control. Food 
and Fertilizer Technology Center, Taiwan. 
Technical Bulletin 143, 1-11. 

Muturi, S. M., Wachira, F. N., Karanja, L. S., & 
Njeru, L. K. (2016). The mode of 
transmission of banana streak virus by 
Paracoccus burnerae (Homoptera; 
Planococcidae) vector is non-circulative. 
British Microbiology Research Journal, 
12(6), 1-10. 

Pasberg-Gauhl, C., Gauhl, F., Schill, P., Lockhart, 
B. E. L., Afreh-Nuamah, K., Osei, J. K., & 
Zuofa, K. (1996). First report of banana 
streak virus in farmers' fields in Benin, 
Ghana, and Nigeria. West African Plant 
Disease, 80, 224. 
https://doi.org/10.1094/PD-80-0224H 

Permingeat, H. R., Romagnoli, M. V., & Vallejos, 
R. H. (1998). A simple method for isolating 
high yield and quality DNA from 
Gossypium hirsutum L. leaves. Plant 
Molecular Biology Reporter, 16, 1–6. 

TFB. (2015). Lettre de demande de 
renouvellement des matières premières de 
la banane (semences de bananiers sains 
produites par PIF) adressée au Ministère 
chargé de l’agriculture le 18/03/15. 2p. 

Umber, M., Pressat, G., Fort G., Plaisir Pineau, 
K., Guiougiou, C., Lambert, F., Farinas, B., 
Pichaut, J-P., Janzac, B., Delos, J-M., 
Salmon, F., Dubois, C. and Teycheney, P-
Y. (2022). Risk Assessment of Infectious 

https://doi.org/10.1111/mpp.13019
https://doi.org/10.5897/AJAR2016.11421
https://doi.org/10.1094/PD-80-0224H


 
 
 
 

Ouattara et al.; J. Adv. Biol. Biotechnol., vol. 28, no. 1, pp. 476-480, 2025; Article no.JABB.127197 
 
 

 
480 

 

Endogenous Banana Streak Viruses in 
Guadeloupe. Frontiers in Plant Science, 
13:951285.DOI: 10.3389/fpls.2022.951285 

Yang, I. C., Hafner, G. J., Revill, P. A., Dale, J. L., 
& Harding, R. M. (2003). Sequence 

diversity of South Pacific isolates of Taro 
bacilliform virus and the development of a 
PCR-based diagnostic test. Archives of 
Virology, 148, 1957–1968. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

_________________________________________________________________________________ 
© Copyright (2025): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/127197  

https://www.sdiarticle5.com/review-history/127197

