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TABLE 1. Host reactions of carnation symptomless
virus
Indicators Reaction’
Alizoaceac

Tetragonia cxpansa Thunh. —
Amaranthaceae

Gomphrena globosa L. si
Caryphyllaceac

Dianthus caryophyllus L. Sl

Dianthus chincnsis 1., S1
Chenopodiaceae

Chenopodium amaranticolor Coste & Reyn. CLL

Chenopodium murale L. ICB

Chenopodivm quinoa Willd. CLL
Compositac

Dahlia pinnata Cav. —
Wedelia biffora (1..) DC. —

Cucurbituceue
Citrullus vulgaris Schrad. var. Ten-Bow —
Cucumis sativus L. var. Green-Moutain —
Cucurbita moschata Duch. —
Luffa cylindrica Roem. —

Legumtnosae
Arachis hypogaca L. —
Cassia occidentalis L. —
Vigna sinensis (L.) Savi ex Hassk. —

Oxaldiaceae
Onxalis corvmbosa DC, —

Solanaceae
Cupsicum annuum L. var. Blue-Star —
Datura metel L. —
Dutura stramoaium L. —
Lycopersicum esculentum Mill. var, Farmer 301 —
Nicotiana benthamiana Domin, —
Nicotianu debneyii L. —
Nicotiana glutinosa 1, —
Nicotiana rustica L. —
Nicotiana tabacum L. var. TT-5 —
Nicotiana tabacum L. var. Vam-Ilicks —
Nicotiama tabacem L. var, White Burley —
Petunia hybrida Vilm. —
Physalis floridana 1. —
Solanum melongena L. —

' CLL =chlorotic local lgcsion, SI=symptomless infection,
ICB =irregular chlorotic blotch, —=no infection.
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Fig. 1. Symptoms of carnation symptomless virus on differential hosts. (A)Dianthus caryophyllus
showing symptomless infection. H=healthy, D=diseased. (B)Chlorotic local lesions on a leaf of
Chenopodium amaranticolor. (C) Chlorotic local lesions on a leaf of C. quinoa.
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Fig. 2. Llectron microscopy of carnation symptomless virus particles purificd by o passage through

cpharose CL-4B column (0.9 X 60 cm).
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Fig. 3. Size distribution of vurus particles purified by u
Sepharose CL-4B  column.
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Fig. 4. Cytoplasmic inclusions obscrved from an ultrathin section from a leaf tissue
ol carnation plant infeeted with carnation symptomless virus. P: pinwheels, S: scrolls,

L: laminated aggregates.
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Fig. 5. SDS-polyacrylamide gel electrophoresis of the
coat protein of carnation symptomless virus.

Lane M. molecular weight markers: myosin (200K),
phosphorylase (97.4K), bovine serum albumin (69K),
ovalbumin (40K). carbonic anhydrasc (30K), trypsin
inhibitor (21.5K), and lysozyme (14.3K); Lane A:
partially purified virus taken after centrifugation at
60.000 g for 90 min; Lanc B: purified virus after
passage through Sepharose CL-6B column (0.9X 60 c¢cm);
Lanc C: healthy control.
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Fig. 6. Indircet enzyme-linked immunosorbent assay of
carantion symptomless virus, The antigen was extracted
from virus-infected plants of Chenopodium
amaranticolor and diluted by a 10-fold series with
coating buffer. Antiscra were used at a 1:1,000 dilution.
Alkaline phosphatusce labeled goat anti-rabbit
immunoglobulin (IgG) was used at a 1:2,000 dilution.
Results were read 60 min alter the addition of the
substrate. Antisera produced to the following viruses
were used: in (A) bean yellow mosaic virus (BYMYV),
papaya ringspot virus (PRSV), potato virus Y (PVY),
zucchini yellow meosaic virus (ZY¥YMV), and carnation
symptomless virus (CSV); in (B) against guarlic latent
virus (GLV). potato virus S (PVS), and lily symptomless
virus (LSV).
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ABSTRACT

Yuo, K. S, Liang, Y. G2 and Fu, Y. T." 1993, Isolation and identification of carnation
symptomless virus. Plant Pathol. Bull. 2:119-127. (1. Department of Plant Pathology, National
Chung-Hsing University, Taichung, Taiwan. 2. Department of Plant Protcction, Taiwan Sugar
Research Institute, 1ainan, Tuiwan, R.O.C)

A virus, designated as carnation symptomless virus (CSV), was isolated from carnation plants
(Dianthus caryophyllus L.) without showing any foliar symptom. Crude sap from diseased plants
wus mechanically introduced to 31 indicator species in 9 familics including Aizoaceae,
Amaranthaceae, Chenopodiaccue, Caryophyllaceae, Compositac, lLeguminosae, Cucurbitaccue,
Oxalidaceae, and Solanaccae. The plants of Chenopodiaccae showed chlorotic local lesions, while
those of the familics Caryophyllaceae and Amaranthaccac were latently infected, as determined
by back moculation and electron microscopy., The virus failed to infect other plants tested. The
particles of CS8V was filamentous, ranging from 720-790 nm in length. The virus could induce
cylindrical inclusions containing pinwheels, scrolls and laminated aggregates, as commonly
obscrved with Potyviruses, The molecular weight of coat protein of CSV was 34 K as determined
by SDS-PAGE. The serological reactions of CSV were carricd out by indirect-ELISA using
polyclonal antibodies against different viruses of Potyviruses and Carlaviruses. The result showed
that CSV was not reacted with antisera to bean yellow mosaic virus (BYMV), papaya ringspot
virus (PRSV), zucchini yellow mosaic virus (ZYMV), potato virus Y (PVY), chili veinul mottle
virus (ChVMV), pepper veinal mottle virus (PVMV), potato virus § (PVS), garlic latent virus
(GLV), and lily symptomless virus (1.SV), cxcept with the homologous antiboby. The CSV isolated
from stunting carnation plants in Taiwan was similur to the carnation veinal mottle virus (CVMV),
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hused on host reactions, morphology of virus particles and cylindrical inclusions, and the
molecular weight of coat protein. However, the symptoms of CSV on D. cayophylius, D.

chinensis, and Gomphrena globosa were somewhat different from CVMV.

Kev words; Curnation, Curnution symptomless virus, ELISA.



