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Cucumber mosaic virus (CMV) is a type member of the genus Cucumovirus, family
Bromoviridae. CMV is a worldwide occurring virus, represented by numerous
strains. The virus has extremely wide host range, infecting more than 1200 species
of plants, including dicots and monocots (Edwardson and Christie 1997). It is
transmitted by more than 60 species of aphids, in a non-persistent manner. The
plants, which serve as yearly sources of the virus, may play an important role in
CMV epidemiology.

This work presents identification of CMV originated from Chelidonium maius L.
The host range and symptoms of the studied virus were determined by mechan-

ical inoculation of various plant species (Table 1). The range of infected plants and
symptoms do not have diagnostic value for CMV as a result of wide range of in-
fected plants and large number of strains. However, it is worthy of note that the
studied virus, opposite to majority of CMV strains, did not infect Lupinus luteus L.,
L. albus L. and Capsicum annuum L. On the other hand, the virus systemically in-
fected Chenopodium ficifolium Sm. which was not infected till now by any other
strain. Additionally, it was shown that CMV from C. maius was transmitted by
seeds of C. ficifolium at the rate of 28%. CMV was known to be transmitted by seeds
of various species of plants but not by species from Chenopodiaceae family
(Edwardson and Christie 1997). The virus isolate in question, purified from to-
bacco plants, was sedimented in a sucrose gradient as two virus zones. The viral
RNA was isolated from purified virus preparation by proteinase K digestion and
fenol/chloroform extraction as described by Sambrook et al. (1989) and RNA was
separated by electrophoresis in nondenaturing 1% agarose gel. RNA migrated as
four bands (Phot. 1), typically of cucumoviruses. For serological identification an-
tisera against CMV-R (Twardowicz-Jakusz et al. 2003) and Peanut stunt virus
(PSV-G) (Pospieszny 1987) were used. In gel double diffusion test the virus re-
acted with both antisera, however, precipitation lines formed spurs. In more sensi-
tive serological test such as enzyme linked immunosorbent assay (ELISA) and
dot-blot immunoassay (DBIA) both antisera diluted 500 and 2000 times, respec-
tively, also reacted with the studied virus. Final identification of the virus from
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Table 1
Host range and symptoms induced by CMV from Chelidonium maius

Plant family and species
Symptoms

local systemic
AIZOACEAE
Tetragonia expansa
AMARANTHACEAE
Amaranthus retroflexus
CHENOPODIACEAE
Beta vulgaris L. ssp. vulgaris
Chenopodium album
Chenopodium amaranticolor
Chenopodium ficifolium
Chenopodium murale
Chenopodium quinoa
Spinacia oleracea
COMPOSITAE
Lactuca sativa
Zinnia elegans
CUCURBITACEAE
Cucumis sativus
Cucurbita pepo
PAPILIONACEAE
Lupinus albus
Lupinus luteus
Phaseolus vulgaris
Pisum sativum
Vicia faba
SCROPHULARIACEAE
Antirrhinum maius
SOLANACEAE
Lycopersicon esculentum
Nicandra physaloides
Nicotiana affinis
Nicotiana benthamiana
Nicotiana clevelandii
Nicotiana debneyi
Nicotiana glutinosa
Nicotiana tabacum cv. ‘White Burley’
Nicotiana tabacum cv. ‘Xanthi’
Petunia hybrida
Physalis floridana
Capsicum annuum
UMBELLIFERAE
Ammi maius
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chl – chlorotic lesions, nl – necrotic lesions, s – symptomless, m – mosaic, n – necrosis, ( ) – symp-
toms appeared sporadically, – – no symptoms, no virus.



C. maius was performed by using reverse transcription and polymerase chain reac-
tion (RT-PCR). Several primer pairs were designed on the basis of sequences of
RNA capsid protein genes of CMV and PSV (GenBank). Finally, two primer pairs
that specifically amplified CMV and PSV were found. The sequences of the genus
CMV-specific primers were: low: 5’ CCCACACGGTAGAATCAAAT 3’, up: 5’
ATGGACAAATCTCAATCAAC 3’ and for PSV: low: 5’ CAGGAGTAGATGATA
TAAAG 3’, up: 5’ GAATTTCCGAAGAAGAAG 3’. RT-PCR with these primers
successfully identified and differentiated CMV and PSV isolates (Phot. 2).

Chelidonium maius is a commonly occurring weed in Poland. The plant seems not
to be affected by diseases, especially viral ones. The occurrence on the plant of
aphids, the main vectors of viruses, was not noticed either. Therefore, C. maius
does not seem to be an important reservoir of viruses, in this case CMV.

This is the first record of CMV in naturally infected C. maius in Poland. Earlier,
the occurrence of CMV in C. maius was reported in Germany (Heinze 1939). The
presented paper also reports the first recorded transmission of CMV by seeds of C.
ficifolium.
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Phot. 1. Electrophoretic separation
of viral RNA on 1% agarose gel: M – RNA

leader (6kb, 4kb, 3kb, 2kb, 1.5kb, 1kb,
0.5kb, 0.2kb), 1 – CMV from Chelidonium maius

(photo by N. Borodynko, M. Jończyk)

Phot. 2. Electrophoretic mobility of RT-PCR
products: A – primers for CMV, B – primers
for PSV; M – marker pUC MIX: 1116, 883,

692, 501, 489, 404, 313, 242, 190, 147, 111,
67, 34, 1 – healthy Nicotiana benthamiana,

2 – CMV from N. benthamiana, product 370bp,
3 – PSV from Chenopodium quinoa, product
570bp, 4 – CMV from Chelidonium maius
(photo by N. Borodynko, M. Jończyk)
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