
Introduction to plant viruses 
        (Viruses dominate biosphere: there are 10-100 viruses per each living cell) 

Defination: 
 
Viruses: The word ‘virus’is derived from Latin language and it means poison, venom or 
infectious matter. Viruses are very small (submicroscopic) infectious particles (virions) 
composed of a protein coat and a nucleic acid core. 
 Viruses are considered as mesobiotic (in between living and non-living) agents. 
 
Size of virus: Viruses are the smallest among all known organisms. The typical diameter of a 
spherical plant virus is 30 nm. Some of the filamentous viruses reach the length of 2000 nm 
or 2 µm. 
Viral Structure:  Virions are complete, fully developed viral particles composed of nucleic 
acid surrounded by a protein coat. Some viruses have an envelope composed of a 
phospholipid bilayer with viral glycoproteins. 

 Plant virus particles consist of infectious nucleic acid (the genome), which is 
encapsidated within a protective protein coat or shell. The genome, essential for virus 
replication, is composed of ribonucleic acid (RNA in most groups of viruses) and 
deoxyribonucleic acid (DNA in the caulimovirus and geminivirus groups). The RNA and 
DNA may be single stranded (ss) or double stranded (ds) Besides these two basic 
components, an envelop of lipid or lipoprotein membrane is present in some plant viruses. 
Other components are metallic ions and polyamines present in varying amounts. Some 
enzymes are found in reoviruses and rhabdoviruses. Water constitutes 10-50 percent of the 
mass of virus particle. 

The nucleic acid may be present as a single continuous strand (single molecular species) 
in a particle. It is called mono-partite genome. Some nucleic acid genomes have two or more 
pieces (molecular species) in different particles; usually they are not always encapsidated 
within separate protein shells. Such genomes are termed as bi-, tri-, or multi-partite or the 
viruses with divided genome. 

 In some RNA viruses, the genetic information is divided into two or more parts. They are 
called multi-component viruses and the individual components are not infectious alone. 
Hence two or more genomic elements are needed to cause infection and replication.  

The genomic organization of viruses depicts structure and function of genes or cistrons. 
Some triplet bases called codons are responsible for expression of genes. There are two types 
of codons, (i) initiation codons (AUG, GUG) and (ii) termination codons (UAG, UAA, UGA) 
and they control functions of genes and translation products. 

1) Nucleic acid 
 Viral genomes are either DNA or RNA (not both). 
 Nucleic acid may be single- or double-stranded  
 Nucleic acid may be circular or linear or separate molecules.  
 Nucleic acid ranges from about 5- 40%.  



 
2) Capsid  

 Capsid - protein coat 
 Capsomeres are subunits of the capsid 
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Morphology : The protein shells of plant viruses (capsids) are assembled in different  types 
of symmetry.  

 
a) Helical (roughly elongated). The elongated viruses come in two major variants, rigid rods 

(Figure 1) and flexuous filaments (Figure 2). In both of these variants, the nucleic acid is 
highly ordered: it assumes the same helical conformation as the proteinaceous capsid.  
 

b) Icosahedral (roughly spherical; Figure 3) 
  
c) Bacilliform virions (Figure 4) and  

 
d) Twin virions composed of two joined incomplete icosahedra (Figure 5). 



 

             

             
    Fig 1. Rod-shaped  particles           Fig 2. Flexuous filamentous particles    Fig 3. Icosahedral particles 

                      

 

                Fig 4. Bacilliform particles                                                          Figure 5. Twin virus particles 

Classification of plant viruses : 

Scientists made several attempts to device a rational, taxonomically sound 
classification system. Originally the virus are recognized by the symptom they caused and 
name of host to which it is associated. 

The most useful classification is by the type of nucleic acid, the particular virus 
contains and its mode of expression. This classification was proposed by Nobel prize winner 



David Baltimore. It should be noted that none of these classifications are expected to be 
phylogenetic, as viruses may not share common origin. Following flowchart depicts the 
classification based on type of nucleic acid and strandedness. 

 
Example of different groups of virus: 

a) ds DNA virus                 : Cauliflower mosaic virus 
b) ss DNA virus                  :  Tomato leaf curl virus 
c) (+) sense ss RNA virus  : Rice tungro spherical virus 
d) (-)sense ss RNA virus    : Potato yellow dwarf virus 
e) ds RNA virus                 :  Wound tumour virus 

 


