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SUMMARY  

Banana streak virus disease is caused by a complex of different Banana Streak Viruses 

(BSVs) which is found to be occur in all the banana-producing countries. BSVs are genetically 

quite diverse and can exist both as episomal forms or integrated into the host genome and both 

can be infectious to banana. Banana Streak Virus is an important pathogen of bananas and 

plaintains (Musa spp.). It is a major threat to banana production and crop improvement 

worldwide. BSVs are plant pararetroviruses of the family Caulimoviridae. Banana Streak 

Viruses produce typical leaf streak symptoms that can become necrotic. Transmission of BSVs 

is mediated by species of mealybugs (family Pseudococcidae) known to occur on banana and  

among those mealybugs, Planococcus citri is the most prevalent. 

 

INTRODUCTION 

Banana is a monocotyledonous flowering plant that belongs to the genus Musa 

of the family Musaceae, in the order Zingiberales. Banana is one of the most important fruit 

crop grown in India. Banana is a good source of nutrients such as carbohydrate, vitamins, 

potassium, phosphorus, calcium and magnesium. India is the largest producer of banana 

contributing to around 24.5% of total banana production worldwide. It is being grown in an 

area of 0.80 million hectares with a total production of 29.7 million tonnes. In India, banana 

ranks first in production and third in area among fruit crops. Production is highest in 

Gujarat(4185.52 metric tonnes) followed by Andhra Pradesh (4143.55 metric tonnes). Within 

India, Madhya Pradesh has the highest productivity of 67.74 metric tonnes/hectare. The other 

major banana producing states are Maharashtra, Tamil Nadu, Karnataka, Kerala, Uttar Pradesh, 

West Bengal and Assam. But a threat to such yield and decrease production of banana was 

caused by Banana Streak Virus. They are pararetroviruses of the family Caulimoviridae of the 

plant (Fauquet et al.,2005) which are non-enveloped baciliform virions of dimension 30*150 

nm. The viral genome is non-covalently closed double-stranded circular DNA which replicates 

using virus-encoded reverse transcriptase (Sharma et.al. 2015). Another very peculiar 

characteristics of plant pararetroviruses is their ability to occur as both host genome integrated 

form (endogenous pararetroviruses: EPRV) and exogenous episomal forms (Chabannes and 

Iskra-Caruana 2013). 

 

Banana Streak Virus  

Banana Streak Virus is an important pathogen of bananas and plaintains (Musa spp.). 

It is a major threat to banana production and crop improvement worldwide. BSV is a complex 

of different viruses that all induce the same disease in banana plants(Lockhart et al.,1993). To 

date, nine BSV species have been formally recognised by the ICTV(International Committee 

on Taxonomy of Virus). They are Banana streak GF virus(BSGFV), Banana streak IM 

virus(BSIMV),BSMYV,BSOLV, Banana streak UA virus(BSUAV), Banana streak UI 

virus(BSUIV), Banana streak UL virus(BSULV), Banana streak UM virus(BSUMV), Banana 
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streak VN virus(BSVNV). Among these, three BSV i.e. BSGFV,BSIMV&BSOLV have been 

reported to be existing in endogenous as well as episomal forms (Geering et.al,2010).  

A plant pararetrovirus of the genus badnavirus, BSVs are plant pararetroviruses of the 

family Caulimoviridae and have non-enveloped bacilliform virions of 7 to 8 kbp.The genome 

is non-covalently closeddouble-stranded circular DNA which replicates by using virus encoded 

reverse transcriptase(Sharma et al. 2015). BSV genome encodes three open reading frames 

(ORFs) on one strand. ORF1 and ORF 2 encodes two small proteins of unknown function. 

Whereas ORF3 encodes a polyprotein which is cleaved post-translationally to form proteins 

involved in cell-to-cell movement, virion capsid protein (CP), aspartic protease, reverse 

transcriptase (RT)and ribonucleaseH(RNaseH) functions(James et al.,2011b; King et 

al.,2011;Zhang et al.,2011).After infection, open circular viral DNA were released into the 

nucleus of the cell, where it was converted into supercoiled DNA and associates with histones 

to form a minichromosomes. The viral DNA is then transcribed into mRNA, as well as pre-

genomic RNA, which is used for DNA replication in the cytoplasm via transcription (Hull and 

Covey,1995). Banana genome contains integrated badnavirus sequences called as endogenous 

pararetroviruses (EPRVs) or endogenous BSV (eBSV) which have significant sequence 

homology with autonomously replicating episomal viral counterparts like BSOLV, BSGFV 

and BSIMV. There are evidences that infections in new banana hybrids can be caused by the 

activation of these integrated badnaviruses counterparts following stress caused by in vitro 

propagation and genetic hybridization. Both Musa acuminata and M. balbisiana contains 

integrated BSV sequences (A and B genome, respectively), but the activable endogenous 

counterparts expressed in hybrids have so far been detected only in B genome.  

 

Symptoms of Banana Streak Virus 

            Banana Streak Virus produce typical leaf streak symptoms that can become necrotic. 

More severe symptoms can be observed including pseudostem splitting, necrosis of the leaf 

cigar, bunch constriction and internal necrosis and emerging of the flower bud and bunch from 

the side of pseudostem. Internal and external necrosis symptoms can also be observed on fruits. 

Environmental conditions such as temperature and water stress influence symptomatology 

(Dahal et al., 1998a; Gauhl et al., 1999 Lockhart & Jones, 2000).Banana streak disease 

symptoms were reported from the Ivory Coast in 1968 and the casual virus was first isolated 

and characterised from banana in Southern Morocco (Lockhart 1968.BSV occurs frequently in 

Asia, Africa, Europe, Middle East and Oceania. Banana streak disease is frequently observed 

in banana under field conditions in Northeastern, Western and Southern India. Although many 

banana hybrids are commercially cultivated in India on large scale and succumb to severe leaf 

streak outbreaks, the associated full genomes of episomal BSV have not been characterised. 

The first authentic report on association of badnaviruses with streak disease of banana in India 

came in 2004 (Cherian et al. 2004). An extensive survey was done during 2010–2013 for streak 

disease in different banana fields of North East India (Assam), North India (Himachal Pradesh), 

East India (Bihar), WestIndia (Maharashtra) and South India (Karnataka, Tamil Nadu and 

Kerala) (Sharma et al. 2014b). There is high prevalence of streak disease in India. Based on 

the field symptoms, a high incidence (40–50%) of streak disease in South India compared to 

North-East (25–30%) was recorded (Sharma et al. 2015). 

 

Mode of transmission 
           Transmission of BSVs is mediated by species of mealybugs (family Pseudococcidae) 

known to occur on banana: Planococcus citri, P. ficus, P. minor, Dysmicoccus brevipes, 

Paracoccus burnerae and Saccharicoccus sacchari ,among these Planococcus citri is the most 

prevalent.(Lockhart &Olszewsli, 1993 ;  González Arias et al., 2002; Meyer et al., 2008; Muturi 

et al., 2013). Mealybugs colonize the underside of banana leaves, bunches, flowers and feed 
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on plant sap by forcing their needle-like piercing mouthparts into the plant. BSV is transmitted 

by mealybugs the virus gets into the vector’s digestive track but does not multiply in the vector. 

It is regurgitated during feeding process and injected into plant sap. A more unique (vertical) 

transmission mode concerns several species of BSV (BSOLV, BSGFV and BSIMV). It is based 

on the activation of endogenous viral elements of BSV called endogenous BSV sequences 

(eBSVs) that are present in the genome of all known M. balbisiana genotypes (Ndowora et al., 

1999; Harper et al., 1999; Dallot et al., 2000; Geering et al., 2001; Gayral et al., 2010, Duroy 

et al., 2015). Badnaviruses in general and BSV in particular are not mechanically transmissible, 

probably because of their specific ability to infect vascular tissues. In India virus mainly spread 

through infected planting materials (Sharma et al. 2014b). 

 

CONCLUSION 

            Banana streak disease has been one of the major threat to breeding programmes and 

tissue culture industries of banana in India. Its management largely depends on the availability 

of accurate, sensitivity, low cost and robust diagnosis of BSV infection. Reliable, sensitive and 

accurate diagnosis of BSVs has been a major challengesworldwide and as the need of the hour. 

Several researchers have studied and reported about the infectivity of one or more BSV species 

on different banana genotypes with significant differences in virus incidence and symptoms 

expression between and within genotypes. Yet, more research is required to explore ways of 

management of the disease for high yield of quality fruit of banana. 
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