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Matsum et Nakai) (Benincasa hispida (Thunb)
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" " (C) ( ) ( ) (D)

( ) ( )
Fig. 1. Symptoms induced by caration isolate (LNV-C) and lisianthus isolate (LNV-L) of Lisianthus necrosis virus. (A)
Symptoms on Dianthus caryophyllus (a hybrid mini-carnation, Kooij Echo kgr, Holland) showing light yellow spots on leaves in
the field; (B) Symptoms induced by mechanical inoculation of LNV-C on D. caryophyllus; (C) Symptoms induced by LNV-C
(left) and LNV-L (right) on D. barbatus by mechanical inoculation; (D) Symptoms induced by LNV-C (left) and LNV (right) on
Lisianthus russellianus.
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(LNV-C) (LNV-L)

Table 1. Comparisons of host range of two isolates of Lisianthus necrosis virus isolated from carnation (LNV-C) and Lisianthus (LNV-L)

LNV-C LNV-L
Test plants Symptoms 1 Systemic 2 Symptoms 1 Systemic 2

reaction leaves reaction leaves

Chenopodium amaranticolor ( ) W S NS Non-S
C. quinoa ( ) W S NS Non-S
Capsicum annuum L. var. YM, RS S NS Non-S
Grossum Seudt. ( )
C. annuum L. Red pepper ( ) CR, YM S YS Non-S
Dianthus barbatus ( ) YM, YS S
Gomphrena globosa ( ) NS S NS Non-S
Lisianthus russellianus ( ) YS, RS S YS, RS S
Lycopersicum esculentum ( ) YS S NS S
Nicotiana benthamiana ( ) CR, NS, YS S NS S
Petunia hybrida ( ) NS Non-S NS Non-S
Phaseolus vulgaris ( ) CR,YM Non-S NS Non-S
Tagetes erecta ( ) NS S
1. Abbreviations of symptoms: crinkle (CR), necrosis spot (NS), ring spot (RS), yellow mottle (YM), yellow spot (YS), wilt (W), no reaction ( ).
2. systemic infection (S), non-systemic infection (Non-S), no infection ( )
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(A) 2% (B)
A (C) = 200 nm.
Fig. 2. Electron micrographs of negatively stained virions of carnation isolate of Lisianthus necrosis virus by 2% uranyl acetate.
(A) Leaf dip preparation of infected Chenopodium quinoa; (B) Magnified particles of leaf dip sample; (C) Purified virions from
infected C. quinoa. The bars represent 200 nm.



LNV-C

LNV-L LNV-C
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(2)
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(A)
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benthamiana) (D) (N. benthamiana)
= 500 nm

Fig. 3. Electron micrographs of ultrathin sections of carnation isolate of Lisianthus necrosis virus in infected cells. (A) Proplastid
of Chenopodium quinoa showing the inclusion-like structure in the stroma containing virus particles; (B) Mesophyll cell of C.
quinoa showing the virus-like particles aggregate as crystal structure in the cytoplasm embedding by the chloroplast; (C)
Mesophyll cell of Nicotiana benthamiana showing the virus-like particles distributed throughout the cytoplasm; (D) Mesophyll
cell of N. benthamiana showing the inclusion-like structure containing virus particles in the cytoplasm. The bars represent 500 nm
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SDS-polyacrylamide
( ) ( )

( ) (M)
Fig. 4. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) of coat protein (CP) of
carnation isolate of Lisianthus necrosis virus (LNV-C). Lane
1, CP of LNV-C; Lane 2, CP of LNV-L; Lane 3, CP of
Cucumber mosaic virus and Lane M, molecular weight
markers .

(LNV-C)
(LNV-L) LNV-C

( ) LNV-C ( 1 ), LNV-C
( 4 ) LNV-L ( 2 ), LNV-L

( 5 )
( 3, 6 )

Fig. 5. Serological relationship between carnation isolate of
Lisianthus necrosis virus (LNV-C) and LNV-L in
immunodiffusion test. Antibody prepared to LNV-C (center
well); purified LNV-C (well 1), crude sap of LNV-C infected
lisianthus leaves (well 4); purified LNV-L (well 2) and crude
sap of LNV-L infected lisianthus leaves (well 5); crude sap of
healthy lisianthus leaves (well 3 and 6).
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ABSTRACT
Chen, C. C. 1,4, Chen, Y. K. 2, Ko, W. F. 1 and Hsu, H. T. 3 2002. Characterization of Lisianthus necrosis virus
(genus Necrovirus) isolated from Dianthus caryophyllus. Plant Pathol. Bull. 11:137-146. (1. Taichung
District Agricultural Improvement Station, Tatsuan, Changhua, 515, Taiwan; 2. Department of Plant
Pathology National Chung-Hsing University. Taichung 402, Taiwan; 3. Floral and Nursery Plants Research
Unit, U.S. Department of Agriculture, Agricultural Research Service, Beltsville, MD 20705-2350, USA; 4.

Corresponding author, E-mail: Chencc@tdais.gov.tw; Fax: 886-4-8521140

A virus was isolated from mini-carnation [Dianthus hybrid Kooij (Echo kgr)] bearing severe viral
symptoms. Disease symptoms began on upper leaves with numerous yellow spots, which enlarged and fused
into large chlorotic patches expanding to entire leaves. The symptomatic leaves usually became necrotic
eventually. Electron microscopy of crude extracts and ultrathin sections of diseased tissues revealed the
presence of isometric particles about 32-33 nm in diameter. Similar particles were also purified from
diseased tissues of Chenopodium quinoa. Purified virus and extracts of diseased leaves of carnation isolate
from C. quinoa reacted positively to Lisianthus necrosis virus (LNV) antiserum in immunodiffusion and
indirect ELISA tests. Mouse monoclonal antibodies prepared to the purified virus of carnation isolate
reacted positively in both indirect and triple-antibody sandwich ELISA with the extracts of infected leaves
of carnation isolate from C. quinoa. The viral capsid protein was approximately 38 kDa based on sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, similar to the size of the LNV coat protein. The virus
isolated from carnation is very different biologically from either LNV isolates previously reported in Japan
or Taiwan. The carnation isolate experimentally induces systemic infection in many hosts which are either
non-hosts or local lesion hosts for LNV.

Key word: Dianthus caryophyllus L., Lisianthus necrosis virus isolation, identification


