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Fig. 1. Symptoms of chlorosis induced by Cymbidium mosaic virus (CymMV) on leaves of Phalaenopsis
orchids. A. Chlorotic spots; B. Chlorotic ringspots; C. Chlorotic blotches; D. Cloud-like chlorotic
lesions; E and F, Holo-chlorosis with green islands.
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Fig. 2. Symptoms of chorotic necrosis induced by Cymbidium mosaic virus (CymMV) on leaves of
Phalaenopsis orchids. A and B, vein chlorosis; C, necrotic streaks; D, Necrotic circular and

wave-shaped patterns; E, necrotic ringspots; and F, necrotic spot turned dark at late phase of
infection.
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Fig. 3. Symptoms 1nduced by Odontoglossum ringspot virus (ORSV) on leaves of Phalaenopsis orchids.
A. Chlorotic mosaic; B. Chlorotic ringspots; C. Patterns of chlorotic arch; D. Spots with chlorotic
necrosis.
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Fig. 4. Electron micrographs of Cymbidium mosaic virus (CymMYV) particles and ultrathin sections o

CymM V-infected tissues. CymMYV particles obtained from crude sap of infected tissue (A) and
partially purified preparations (B). A various types of aggregation, such as loose (C), spindle-like
(D), stacked (E), and dense (F) aggregations, can be observed in the cytoplasm of infected
Phalaenopsis (C), Nicotiana benthamiana (D), Chenopodium quianoa. (E) and C. amaranticolor

(F).
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Fig. 5. Electron micrographs of Odontoglossum ringspot virus (ORSV) particles and ultrathin sections of
ORSV-infected tissues. Rigid-rod particles of ORSV (A), the helical structure of the capsid
subunit and the central canal are clearly shown in the inserted figure. Cytological patterns of virus
aggregation can also be observed as irregular distribution (B and C) and stacked layers (D). The

cross and longitudinal sections of aggregated virus bundles revealed hexagonal (E) and
side-by-side (F) arrangements, respectively.
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Symptomotological and Cytopathological Studies
of Odontoglossum ringspot virus and Cymbidium
mosaic virus Infections on Phalaenopsis Orchids

in Taiwan®

Ching-Chung Chen®, Yuh-Kun Chen’, Wen-Fwa Ko” and Shih-Tsai Yeh®

ABSTRACT

Cymbidium mosaic virus (CymMV) and Odontoglossum ringspot virus (ORSV) are
two most common and economically important Phalaenopsis viruses in Taiwan. This
article describes the morphology, symptomotology and related cytopathology of CymMV
and ORSV. Various types of symptoms, i.e. yellow spots, chlorotic mosaic, vein chlorosis
and ringspots with sunken necrotic lines, have been observed on leaves of
CymMV-infected Phalaenopsis, while only symptoms of systemic chlorosis appeared on
the leaves of ORSV-infected orchid plants. CymMV has a particle morphology of
flexuous-rod with a size of 484 nm in length and 15 nm in width, while that of ORSV is
rigid-rod with a size of 300 nm in length and 18 nm in width. Ultra-thin sections of leaf
tissue of CymMV-infected plants revealed different types of particle aggregations,
including spindle-shaped, stacked, plate-like, and irregular distributed, in the cytoplasm
of infected cells. Except the typical hexagonal arrangement of Tobamovirus in infected
cells, types of particle aggregations observed in ORSV-infected cells were similar to that
of CymMYV. The symptomatological and cytopathological characteristics of CymMV and
ORSV described here may provide a reference for differentiating virus infections of
Phalaenopsis in the field.

Key words: phalaenopsis orchid, CymMV, ORSV, symptom, electronmicroscope.
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