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Transmission of plant virus by aphid vectors
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Figure 1 Adult with wings (left) and wingless adult aphid (right) Source: (31321l LayAy, 2548)
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Table 1 Lists of aphid-transmitted plant viruses from different families organized by their modes of transmission.

Mode

Family

Genus

No. of species

Virus

Noncirculative,
Nonpersistent

Noncirculative,
Semipersistent

Circulative,
Nonpropagative

Circulative,
Propagative

Bromoviridae
Bromoviridae
Comoviridae
Potyviridae
Potyviridae
Unassigned
Caulimoviridae
Closteroviridae
Sequiviridae
Sequiviridae
Unassigned
Unassigned
Luteoviridae
Luteoviridae
Luteoviridae
Luteoviridae
Unassigned
Unassigned
Rhabdoviridae
Rhabdoviridae

Alfamovirus
Cucumovirus
Fabavirus
Macluravirus
Potyvirus
Carlavirus
Caulimovirus
Closterovirus
Sequivirus
Waikavirus
Unassigned
Unassigned
Enamovirus
Luteoviridae
Polerovirus
Umbravirus
Nanovirus
Sobemovirus
Cytorhabdovirus

Nucleorhabdovirus

1

AN OON =2 22w N 0 ©
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Alfalfa mosaic virus
Cucumber mosaic virus
Broad bean wilt virus-1
Maclura mosaic virus

Potato virus Y

Carnation latent virus
Cauliflower mosaic virus

Beet yellows virus

Parsnip yellow fleck virus
Anthriscus yellows virus
Black raspberry necrosis virus
Strawberry mottle virus

Pea enation mosaic virus-1
Barley yellow dwarf virus
Potato leaf roll virus

Carrot mottle virus

Banana bunchy top virus
Blueberry shoestring virus
Lettuce necrotic yellows virus
Sonchus yellow net virus

Source: James and Perry (2004)

Food canal

Salivary gland
Salivary canal

Hind-gut

Noncirculative
Transmission
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W | Transmission
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Figure 2 A schematic diagram of an aphid showing the course taken by nonciruculative and circulative viruses

Circulative

upon acquisition. Plant fluids are initially taken up into the food canal in the stylet bundle that runs down the

centre of the proboscis. The food canal and foregut (hatched regions) are retention sites for noncirculatively

transmitted viruses; bound virions are subsequently released during inoculation. Arrows represent the passage

of circulatively transmitted viruses through the alimentary canal (food canal, foregut, midgut, hindgut),

haemocoel and accessory salivary gland of the aphid prior to exiting via the salivary canal. The insect

at the bottom of the figure shows an enlarged view of the tip of the stylet bundle where the salivary canal

merges with the food canal. The aphid organs are not drawn to scale. Source: James and Perry (2004)
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Figure 3 Transport of viral particles in the aphid’s body. Ingested virions are acquired in the food canal (fc), pass through

the posterior midgut (pmg), the hindgut (hg) or both, depending on the virus species, to the hemolymph

(he). Virions then enter the accessory salivary gland (asg) and are released into plant hosts through the

salivary duct (sd). fg: foregut; psg: principal salivary gland; sto: stomach. Source: Brault et al. (2007)
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