 VIRUS & RELATED

 PLANT PATHOGENS
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Virus (Latin for poison) are microscopic particle that multiply only in living cells and has the ability to cause disease in plants, animals, fungi, bacteria and algae.  There are over 2000 identified species of virus of which approximately 1000 species and phytopathogenic.  Viral species with slightly different variants are designated as strains.  Virons are individual particles and are inert carriers of the genome and are assembled inside the host cell. The genome of an organism is it whole hereditary information and is encoded in the DNA, and for some viruses in the RNA.  Virons may be regarded as the extracellular phase of the virus cycle.  Virons protect the genome and take it from cell to cell in inhospitable environments in which the virus cannot replicate.  Viroids are plant pathogens that consist of a short stretch of circular, single-stranded RNA without a protein coat that is typical of viruses.  
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All virus are obligate parasites that cannot replicate themselves and must depend on a living host to provide constitutes for replication.  Some virus may be able to multiply within the bodies of some aphids and nematodes.  Viruses appropriate the genetic coding of the host cells and dictates to the host to produce more virus particles.  Virus does not produce toxins nor do they consume plant cells.  The host is damaged by interrupting the normal cellular processes of the infected cell causing injurious substances and abnormal functions within the                      .                                                  host cells.

[image: image5.jpg]


[image: image6.jpg]


Most plant viruses are relatively simple particles composed of a protein coat called a capsid which incapsidates (encloses) the nucleic acid genome.  The genome in phytopathogenic virus is composed of only DNA (deoxyribonucleic acid) or only RNA (ribonucleic acid) which can be either single-stranded (ss) or double-stranded (ds).  Most phytopathogenic viruses are single-stranded RNA.  Virus particles come in a verity of shapes and sizes.  Most are, however, are rod shaped, polyhedral or variants of these two basic structures.  Plant viruses differ also in the simplicity of their chemical composition, movement within the host, symptoms they produce, methods of infection, replication and dissemination.  Often viruses reside in their host without causing any disease or disease symptoms.  Many of these latent pathogens are yet to be discovered.

Viruses must be physically introduced into the host plant cells. Virus, unlike most other plant pathogens, does not have the capacity to break down the cells external defenses in order to gain entry.  There are two ways viral disease may be disseminated; horizontal transmission and vertical transmission.  Horizontal transmission is when the infection comes from outside the host.  Vertical transmission is when an infection is inherited from a parent.  Horizontal transmission can be achieved by damage done to the plant by vegetative propagation, insects, nematodes, and sap transmission such as cultivation, pruning, grafting, dodder etc.  Vertical transmission is often via pollen transfer from male flowers to female flowers.  Such viruses are considered seed borne.  
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Most plant viruses multiply at the site of infection causing localized symptoms such as necrotic spots on leaves.  Virus may be distributed to other parts of the host by direct cell-to-cell spread by modifying the cell walls plasmodesmata so the otherwise to large virus may pass into the adjacent cell.  Virus may also be translocated through the vascular system.  Most symptoms caused by virus are systemic rather than localized.  

Viral infections in plants display a wide verity of symptoms, some of which are very distinctive and highly diagnostic while others can resemble both biotic and abiotic symptoms of other [image: image9.jpg]


diseases and disorders.  These partial symptoms are easily confused.  Almost all plant viruses seem to cause some amount of dwarfing or stunting of the host and some degree of reduction in total yield. They usually will shorten the length of life of the host.  However, viral diseases rarely kill plants on infection.
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  Some of the classic symptoms of viral infections include;

Growth retardation and distortions

Pattering on the leaves

Mosaics and ring spot

Stunting or dwarfing

Chlorotic spotting

Phloem necrosis

Vein clearing                                                                                                            

Vein banding

Flower break

Yellowing

Streaking

Mottling                                                                 
Enation
Wilting 


Other symptoms seen in viral infections can be rugosity (leaf puckering), stem pitting, tumors, fruit pitting and other generalized symptoms.  Most of these symptoms are a result of necrosis, hypoplasia (retarded growth of cells), hyperplasia (excessive cell division) and hypertrophy (abnormally large cells).


Individual virus particles are much too small to see with the naked eye or a light microscope.  However, young infected leaf cells frequently contain inclusion bodies which are crystalline clusters of virus particles produced by plant cells in reaction to infection by certain viruses.  With skill and proper lab techniques inclusion bodies are sometimes visible under high power with a compound light microscope.  These inclusion bodies can be diagnostic and quite specific for a given virus.  With the use of an electron microscope the arrangement of the virus particles, with their distinctive shapes and sizes, can identify the pathogen to the family or genus level.

Bioassays are laboratory tests for plant viruses that require equipment and training to perform.  The most common laboratory procedures for diagnosis of phytopathogenic virus are by serological assays (such as ELISA) and nucleic acid assays (PCR).  Often a virus can be identified by employing an electron microscope; however bioassays are the only way to positively identify a viral pathogen that is specific to a particular disease.

The management of virus can include avoidance, exclusion, eradication and protection.  These methods may be directed to the vector, the host, the environment or the pathogen. So far there are no chemicals or viricides available to control viral plant disease in the field.  However, there are some compounds that have had some success in reducing symptoms in the host, and have in a few cases eliminated the virus.  Also, certain plant hormones (such as gibberellic acid) may reduce stunting and/or stimulate growth in some infected plants.

The current classification of phytopathogenic virus is categorized by genome of DNA, dsDNA, (-) ssRNA and (+) ssRNA then classified down to family, genera and type species.
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Tobacco mosaic virus – 200,000+X





Insect vector – circulative transmission





Structure of Tobacco mosaic virus





Viral ringspot





Viral symptoms on camellia





Fruit deformation





Flower break





Viral symptoms – Plum pox virus





Viral symptoms on apple





Cherry virus





Tomato Spotted Wilt virus





Rose Mosaic virus





 Inclusion bodies
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