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Seven sample showing severe necrosis and bunchy top of tomato (Lycopersicon
esculentum Mill.) (BT1/43, BT2/44, BT3/44, BT5/39, BT6/36, BT7/36 and BS1/35) were collected
from Khon Kaen during 1992-2001 and stored as dry materials in 4-10°C and fresh leaves at —20°C.
Diagnostic studies were carried out using various techniques. Results revealed as follows. (1) All
diseased samples were hybridized with cDNA probe specific for citrus exocortis Pospiviroid (CEVd)
and positive reacted with antiserum against tomato bushy stunt Tombusvirus by ELISA, excluding
BT3/44 sample. (2) Virus preparations from BT1/43, BT2/44, BT5/39, BT6/36, BT7/36 and BS1/35,
except BT3/44 were infectious on tomato plants, gave the mosaic symptom at 7 days followed by
necrosis on veinal leaflet, twig and stem at 20-25 days after inoculation and found the icosahedral virus
particles with approximately diameter 30 nm resembled to Tombusvirus and rod shape particles with
size 18 x 300 nm related to tobacco mosaic Tobamovirus(TMV). (3) Small RNA (approximately
450-500 bp) were extracted from disease samples and inoculated on tomato plants. Results showed
original disease symptom on tested plants within 14 days after inoculation. (4) Using SDS-PAGE, the
41 kDa and 17 kDa belong to coat protein subunits of Tombusvirus and TMV, respectively, were found
in protein samples of infected leaves and purified virus preparations of BT1/43, BT2/44, BTS/39,
BTé6/36, BT7/36 and BS1/35, except BT3/44 sample. (5) The hexagonal inclusion bodies of TMV in
hair cells of tomato inoculated with purified preparations of BT1/43, BT2/44, BT5/39, BT6/36, BT7/36
and BS1/35, except BT3/44 sample. This inclusion also did not found in plants inoculated with small
RNA of all diseased samples. From all results conclude that the disease sample BT1/43, BT2/44,
BT5/39, BT6/36, BT7/36 and BS1/35 were caused by combination of tomato bushy stunt Tombusvirus
(TBSV) and viroid whereas the sample BT3/44 sample caused by viroid. The TMV was not causal
agent of bunchy top with necrosis symptom. It was possibly contaminated during experiment.

The viroid causal agent of BT1/43, BT2/44, BT3/44, BT5/39, BT6/36, BT7/36 and BS1/35
sample was isolated by small RNA extraction/separation technique. The small RNA (450-500 base)
from each sample was recovered from gel and mechanical inoculated on tomato “Sida” plants, These
small RNAs were infectious and gave the bunchy top with severe necrosis symptoms. Their biological
properties and nucleotide sequences were investigated. Results showed that the hosts of viroid isolates
were belonged to Solanaceae, Chenopodiaceae, Amaranthaceae. The Labiatae was non-host for these
viroid isolates. The length of genome was 372, 373, 371, 372, 371, 372 and 371 nucleotides for viroid
in BT1/43, BT2/44, BT3/44, BT5/39, BT6/36, BT7/36 and BS1/35, respectively. These viroid isolates
can be designated as CEVd variants, They showed 96.5% highly homology with the CEVd sequence.
This is the first record of the natural occurrence of a CEVd disease on tomato in Thailand.

The RT-PCR technique for detection of CEVd in tomato was investigated compared with
dot blot hybridization technique. The best method for RNA extraction from infected leaf tissue was
modified Hadidi et al. (1997)’s method. Optimum condition for cDNA synthesis was 800 ng RNA
template, 100 pmol of CVd primer (5'-CCCTSAAGSRSYYYYYYS-3%), 50 Units of MMLV-reverse
transcriptase, 10 mM dNTPs, incubated at 42°C for 2 h. The PCR reaction consited of 5 pl of first
¢DNA reaction, 100 pmol of CVd and HVd (5’ATCCCCGGGGAAACSTSRAG-3) primers, 200 mM
MgCl,, 20 mM dNTPs, 2.5 Units of Tag DNA polymerase. The PCR protocol was 40 cycles of 95°C for
I min, 48°C for 1 min and 72°C for 1 min. The 380 bp DNA fragment was successfully obtained from
various sources of CEVd infected leaf tissue. The sensitivity of the RT-PCR technique for viroid
detection was limited at 800 ng of total RNA template, 3.5 fold higher sensitive than using TomVd-BT3
¢DNA probe. Moreover, this RT-PCR technique was rapid time for process and did not show positive
reaction with healthy tomato plants.





