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First report of Tomato chlorotic dwarf viroid (TCDVd) in
tomato in Norway and subsequent eradication.
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In January 2012 a sample of tomato (Solanum lycopersicon cv Juanita)
was submitted to the Food and Environment Research Agency (Fera), via a
horticultural consultant, from an established crop in the county Rogaland
in Southwest Norway.The sample, from an illuminated crop grown under
high light intensity, was sent in following the appearance of an unknown
disease, which was spreading through the crop.Symptoms included small
and narrow leaves, yellowing and bronzing and a stunted, bushy growth
(Figs. 1, 2). The sample was analysed using real-time PCR (TaqMan®)
with primers and probe designed to detect Potato spindle tuber
viroid (PSTVd) (Boonham, 2004). Validation of this assay has shown
reliable detection also of Tomato chlorotic dwarf viroid (TCDVd). The
sample tested positive and the result was confirmed by conventional
RT-PCR using primers to detect a broad range of pospiviroids (Verhoeven
et al., 2004).A product of the expected size (197 bp) was obtained and
confirmed to be TCDVd by nucleotide sequence comparison (GenBank
Accession No. JQ975098). Following notification to the Norwegian Food
Safety Authority, the finding was confirmed in a new sample that tested
positive using the conventional RT-PCR method (Verhoeven et al.,2004),
at Bioforsk.The disease spread from three to four plants in December 2011
to several hundred by the end of January 2012. In February and March
visual symptoms were detected in all parts of the infected greenhouse. All
tomato plants were eradicated and the whole site was disinfected and left
empty for eight weeks. 
A range of TCDVd sequences were obtained from GenBank, and from
samples of TCDVd received by Fera from infected petunias found in the
UK and the Netherlands during 2010. The sequences of the Fera samples
were all identical to the Norwegian isolate (JQ975098). Intraspecific
variation (K2P distance) for all TCDVd sequences obtained from
GenBank and Fera was 0.021.The outbreak TCDVd sequence shows 84%

and 100% identity to PSTVd and TCDVd type-isolates respectively.A
neighbour-joining tree showing the relationship of the outbreak TCDVd
sequences to other TCDVd and PSTVd sequences (Fig. 3) suggests that
the infections in the Norwegian samples may be related to samples
obtained during the 2010 European-wide outbreak of TCDVd in Petunias.
There is a previous report of an interception of TCDVd on petunia from
Finland (EPPO, 2009) but to our knowledge this is the first finding of
TCDVd in Norway and as the first outbreak of a pospiviroid infecting
tomato in the Nordic region represents the northern-most outbreak of
TCDVd in Europe. 
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