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Summary

Viruses are the second most important plant pathogens in cultivated crops due to the
losses they cause. Up to date, it has not been possible to eliminate selectively viruses
from infected plant cells. In agroecosystems, plant viruses are transmitted efficiently by
several insects like aphids, whiteflies, leafhoppers, thrips and beetles, aphids being the
most important. ~The insect-plant virus relationship is highly specific so, viruses
transmitted by aphids, for example, cannot be transmitted by whiteflies and vice versa.
Acquisition and inoculation of viruses by insects vary from seconds to minutes or hours.

1. Introduction

Viruses are submicroscopic particles that are composed by nucleic acid (DNA or RNA)
and a protein coat (capsid). Viruses can infect living-organism cells where they replicate
themselves (obligate parasites).

Nearly one fourth of the described viruses infect plants causing a biotic disease. Plant
viruses are one of the most important pathogens of cultivated plants just after fungi.
Almost all plant viruses (76.6%) are single-strand of positive RNA, which acts as
messenger RNA that is translated by plant ribosome into proteins. Plant viruses have
two basic forms: rod-shaped or filamentous and polyhedral. Rod-shaped virus can be
rigid, flexible, and long or short (bacilliform); polyhedral particles result in a spherical
appearance. Sometimes two identical polyhedral particles constitute a single virus
known as geminate typical of viruses belonging to the family Geminiviridae;
Bacilliform or polyhedral viruses may be covered by a lipoprotein membrane
(enveloped viruses) or not (naked viruses).
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Plant viruses are grouped into families, genera and species. Virus species name is
formed by three parts: a) common name of host plant (first report of main crop); b) main
symptom in the plant host; and c) the word *“virus™, all in italics, for example: Tobacco
mosaic virus, Tomato spotted wilt virus) and Alfalfa mosaic virus.

In order to infect a host, virus has to get access into the cell cytoplasm. In
agroecosystems, plant virus get into the cell by mechanical abrasion (erosion of cell
wall), wounds (grafting), parasite plants (dodder), pollen, and insects, acari, nematodes
and fungi that transport and introduce virus when they feed on plants, constituting the
most important dissemination mechanism of plant virus.

TO ACCESS ALL THE 8 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sample AllChapter.aspx

Bibliography

Blanc S., Hébrard E., Drucker M. and Froissart R. 2001. Molecular basis of vector transmission:
caulimovirus. In: K. Harris, J.E. Duffus and O.P. Smith (eds) Virus-Insect-Plant interactions. Academic
Press, San Diego. USA. [A paper with actualized information about the relationships between
caulimoviruses and its vectors based on information derived from DNA technology].

Bos L. 1983. Introduction to plant virology. Longman Inc. Essex U.K. 160 p. [A basic text with general
concepts of plant virology].

Gamez R. and Ledn P. 1988. Maize rayado fino and related viruses. In: R. Koening (ed.) The Plant
Viruses Vol. 3, pp. 213-233. Plenum Press. New York. USA. [This paper includes the first studies about
the symptomatology, composition, size and particle form of MRFV including its insect vectors].

Gergerich R.C. and Scott H.A. 1988. The enzymatic function of ribonuclease determines plant virus
transmission by leaf-feeding beetles. Phytopathology 78:270-272. [A specialized article to understand the
role of ribonuclease for virus transmission by beetles].

Gray S.M. and Rochon D.A. 1999. Vector transmission of plant viruses. In: A. Granoff and R.G. Webster
(eds) Encyclopedia of Virology pp. 1899-1910. Academic Press, San Diego.USA. [A text with general
concepts for studying the plant virus-vector relationships].

Fulton J.P., Gergerich R.C. and Scott H.A. 1987. Beetle transmission of plant viruses. Ann. Rev.
Phytopathol. 25:111-123. [A revision of viruses transmitted by beetles including the possible mechanisms
of acquisition and transmission].

Hull R. 2002. Matthew’s Plant Virology. Academic Press, California, USA, 1001 p. [A comprehensive,
actualized and complete text on plant virology, basic for specialists and students interested on this
matter].

Peters D. 2006. Transmission of plant viruses by arthropods. In: Handbook of plant virology, Khan J.A.
and Dijkstra J. (eds.). The Haworth Press, Inc. United States of America. [This text includes the main
basic features of plant virus transmission by insects at molecular level].

Matthews R.E.F. 1991. Plan virology. Academic Press Inc. USA. 835 p. [A classical book of plant
virology, basic for all those interested in this matter].

©Encyclopedia of Life Support Systems (EOLSS)


https://www.eolss.net/ebooklib/sc_cart.aspx?File=E6-142-TPE-23

TROPICAL BIOLOGY AND CONSERVATION MANAGEMENT - Vol.VII - Insects as Plant Virus Vectors - Daniel L. Ochoa
Martinez

Nault L.R. and Hammar E.D. 1989. Leafhopper and planthopper transmission of plant viruses: a new
synthesis. Ann. Rev. Entomol. 34:503-529. [A revision of viruses transmitted by leafhoppers and
planthoppers including their relationships with insects].

Pollard D.G. 1977. Aphid penetration of plant tissues. In: K.F. Harris and K. Maramorosch (eds) Aphids
as virus vectors pp. 105-118. Academic Press, New York. USA. [A comprehensive text about aphid
feeding on plant tisssues for a better understanding of virus transmission mechanisms].

Raccah B., Blanc S. and Huet H. 2001. Molecular basis of vector transmission: Potyvirus. In: K. Harris,
J.E. Duffus and O.P. Smith (eds) Virus-Insect-Plant interactions. Academic Press, San Diego. USA.
[This text shows the advances for understand the specific recognition between virus species belonging to
this genera with aphids].

Wijkamp 1., van de Wetering F., Goldbach R. and Peters D. 1996. Transmission of tomato spotted wilt
virus by Frankliniella occidentalis: median acquisition and inoculation access period. Ann. Appl. Biol
129:303-313. [In this paper, the transmission of one of the most important virus in the world is studied at
biological level].

Biographical Sketch

Daniel L. Ochoa Martinez occupies the professorship of Plant Virology in the Department of Plant
Pathology of the Colegio de Postgraduados, Mexico. His main research interests are the management of
plant virus diseases by inducing systemic resistance with soil bacteria, actinomycetes and honey bee,
among others, as well as to reduce plant virus transmission by insects with several plant extracts.

©Encyclopedia of Life Support Systems (EOLSS)



