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Fine Structure of Tulip Leaves Infected with Tulip Severe Mosaic Virus, Occuring in the

Netherlands. Noriaki NAcao, Takeshi Nisoio and Toshiro KoBAavasHl (Yokohama Plant
Protection Station). Res. Bull. Pl. Pro. Japan 24: 57-61 (1988).
Abstract :  Electron microscopy of thin sections of tulip leaves (ev. Ivory Floradale ), systemically

infected with tulip severe mosaic virus, revealed virus particles in the parenchyma cells of vascular
bundle and xylem elements, In these cells, masses of virus particles existed in the cytoplasm and
nucleus, and also large intracellular inclusion bodies consisting of paracrystalline arrays of virus
particles were seen. However, characteristic vesicles induced by subgroupl Closteroviruses
(FrANCKI ¢f al., 1985) were not found in the phloem parenchyma cells.
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Fig. 1. Yellow (chlorotic) streak on the leaves of
tulip in the Netherlands with tulip severe
mosaic virus
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Fig. 2. Virus particles in crude sap of infected
tulip leaf, negatively stained in phos-

photungstate, Bar represents 500 nm.
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Figs. 3-8. Electron micrographs of thin sections from mature tulip leaves infected with tulip severe mosaic virus.
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Sections showing vascular parenchyma cells, containing virus aggregates.

Ib; inclusion body R ; ribosome M ; mitochondorion V : virus N ; nucleus W ; cell
wall O ; osmiophilic globule Xy ; xylem P; plastid

Potion of a parenchyma cell, containing the inclusion bodies in the cytoplasm. x13,500.

A mass of virus particles randomly aggregated in the cytoplasm. x15,500.

Portion of xylem parenchyma cell, next to xylem element. A small aggregate of virus particles (arrow)
is embedded in nucleus x80,00.

Inclusion body consisting of a huge accumlation of virus particles in crystalline array. x20,500.
Inclusion bodies showing the reticulate pattern. x15,500.

Flexuous virus particles scattered randomly within the cytoplasm. The particles with a loop (arrows)
are seen. X 52,500.



