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Detection and geographical distribution of viral infections in cucumber
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Abstract

Viral infection is one of the most important factor causing high yield losses of cucurbit crops in greenhouses and open fields grown
condition. Mosaic and yellowing are the most prevalent symptoms in cucumber greenhouses in all over the world and Iran. Surveys were
conducted from 2010 to 2011 in some cucumber greenhouses of Tehran and Alborz provinces and 219 leaf samples showing mosaic and
yellowing symptoms were collected. The samples were tested for the presence of some prevalent cucurbit viruses by DAS-ELISA and RT-
PCR. These results confirmed the presence of viral infection (~51%) in cucumber greenhouses and showed the infection of some samples to
different viruses in different genus and families in all surveyed areas. Samples showing yellowing symptoms were also tested for the
presence of viruses which involved or associated with yellowing symptom. DAS-ELISA and RT-PCR results confirmed the presence of
CABYV, ZYMV, and CYSDV. This is the first report of CABYV and CYSDV from cucumber greenhouses in Iran. CABYV, CYSDV, and
ZYMV were the most prevalent viruses in cucumber greenhouses. Mixed infections were found in ~19% of infected samples. Double
infections were the most frequent of mixed infections and CABY'V is the key role in double and triple infections. In order to CABY'V strains
identification (strain C and strain R), RT-PCR was carried out using specific primers. The samples were only infected with strain (C).
Cucumber samples showing yellowing symptoms were also tested for whitefly-transmitted geminiviruses (WTGs) infection, using specific
and degenerate primers in PCR. Despite of the presence of high population whiteflies and yellowing symptoms in many surveyed
greenhouses, the samples were negative to WTGs infection.
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Fig. 1. The area under cucumber cultivation in greenhouse condition (hectare), in different provinces of Iran (2009-2010)
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Fig. 2. Cucumber production (tone) in greenhouse condition, in different provinces of Iran (2009-2010)
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Fig. 3. Yellowing and thickening symptoms on

cucumber leaves in greenhouses
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Fig. 4. Fruit malformation symptoms on cucumber in greenhouses
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Table. 1. List of primer used in this study

Primer Sequence Size (bp) Ref.
ZYMV S-GGTTCATGTCCCACCAAGC-3' 550 Desbiez et al., 1996
5L ATGTCGAGTATCACATTTCC-3'
5. GAGACCTCAATGCATCAGGAG-3'
WM 1 L2011
v _5“GCCTGCTGTTCATACTTACC -3' 570 Glasa et al., 20
5.CGCGTGGTTGTGGTCAACCC-3'
4 ill ., 1994
CABYV 5-CCYGCAACCGAGGAAGATCC-3' 80 Guilley e al., 199
5LCATTCCTACCTGTTTAGCCA-3'
4 H L2011
CYSDV 5-ATCCTTCGCAGTGAAAAACC-3' 60 amed ef al., 20
CABYV Strain-C S-GAYGGAACATTATTAGCGCAGAGA-3 530 Knierim et al., 2010

S-AATCTATTGTKTGGACTCTTDGTAACGA-3'

5“ACCTAGCGAAATACGCTGAGCTA-3'

CABYYV Strain-R

5 AATCTATTGTKTGGACTCTTDGTAACGA-3' 370

Knierim et al., 2010
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Table 2. Primer used in this study to test the suspected cucumber leaf samples to whitefly transmitted geminiviruses (WTGs) infection

Primer Sequence

Amplicon size Ref.

PAL1v1978

PAR1c496

5-GCATCTGCAGGCCCACATYGTCTTYCCNGT-3

1.1kb (Rogas et al. 1993)

5-AATACTGCAGGGCTTYCTRTACATRGG-3

5l 5 0L Sl SallS 53 sy 550 Sl ms s 2lilir (S| s Sl Ol Cuns s ¥ g

Table 3. Number of infected samples and geographical distribution of viral infections in cucumber greenhouses in Tehran and Alborz provinces

Virus name Number of infected sample Geographical distribution
CABYV 34 Tehran+Alborz
WMV 19 Tehran+Alborz
ZYFV 17 Tehran+Alborz
CYSDV 14 Tehran+Alborz
ZYMV 13 Tehran+Alborz
OuMV 5 Tehran
PRSV 5 Tehran
SqMV 4 Tehran

Total 111
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Fig. 7. RT-PCR product electrophoresis on agarose gel 1%. Left
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Fig. 10. PCR product electrophoresis on agarose gel 1%. Left to
right: Lane M) DNA marker, Lane 1: watermelon leaf sample
infected with WmCSV (positive control), Lane 2-11: suspected
cucumber leaf samples to whitefly transmitted geminiviruses
(WTGs) infection from greenhouses in Iran. No fragment was
amplified in PCR reaction.
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Fig. 8. RT-PCR product electrophoresis on agarose gel 1%. Left
to right: Lane M) DNA marker, Lane 1-9 CYSDV suspected
cucumber leaf samples from greenhouses in Iran. A~ 460bp fragment
was amplified in RT-PCR reaction.
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