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Detecting Potato virus Y in massive potato seed lots by using single sprout
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Abstract

In order to minimize the systemic infection in potato seed tubers, annually more than 300 potato seed lots are subjected
to laboratory testing for potato viruses in the national potato seed certification system. The accuracy, sensitivity,
specificity and speed are of the most important criteria for a diagnostic method to be employed in seed certification
laboratory testing procedure. In this study the efficiency of using two methods including single sprout culture and RT -
PCR as an integrated diagnostic method was investigated for detecting Potato Virus Y in potato seed samples. According
to the present study, RT-PCR performance in Potato Virus Y detection was better than ELISA in terms of sensitivity,
accuracy and time saving. RT-PCR successfully detected one infected sample in a combined sample consists of 50
individual samples while ELISA enabled to detect one infected sample in a much smaller combined sample consists of
only five subsamples. Moreover because of ELISA retractions to detect low virus concentration and its false negative
result, about six percent potato seed lots were incorrectly determined basic seeds instead of certified seeds. Considering
the maximum permissive virus infection percent in national potato seed standards (4% for the lowest seed class) and the
maximum required subsamples to be tested (5 subsamples), using RT-PCR method in potato seed certification is
economically recommended.
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Table 1. Detection of PVY virus from different parts of infected plants (with eight replicates) using four methods of
visual inspection of grown seedlings, ELISA, RT-PCR and gRT-PCR (The quantitative results are the average of eight

replication).

Visual inspection TAS-ELISA

gRT-PCR
RT-PCR

Variety (Optical Density at 405 nm) (Fold change)
upper mid down upper mid down  upper mid down upper Mid down
Banba
+ + - +(0.18) +(0.1) +(0.06) + + + 265957 1468 519

+: Virus infection detected; -: Virus infection not detected
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Table 2. Percentage of PVY infection detected in samples taken from seed fields (in basic and certified classes) in Hamedan, Markazi, Khorasan Razavi, Isfahan, Zanjan,
Kurdistan and Alborz provinces using different detection methods (each sample contains 100 tubers).

Infection rates in 100 tubers

Infection rates in 100 tubers

visual visual

ELISA ELISA inspection RT-PCR variety- ELISA ELISA inspection  RT-PCR
variety-province (Mother (Daughter (Daughter (Daughter plant) rovin)::e (Mother (Daughter (Daughter  (Daughter

plant) plant) plant) ghterp P plant) plant) plant) plant)
Boren- Isfahan* 1 5 5 7 Agria-Isfahan 0 0 0 0
Jelly-Isfahan 0 2 2 2 Jelly-Kurdistan 0 0 1 1
Esprite -Isfahan 0 0 0 0 Agria-Markazi 0 0 2 2
Sante -Isfahan 0 0 0 0 Banba-Hamedan 0 0 0 0
Banba -Isfahan 2 2 3 2 Agria-Alborz* >10 >10 38 >10
Arinda-Alborz* >10 >10 19 >10 Banba-Alborz* >10 >10 12 >10
Arinda-Khorasan 0 0 0 0 Milva-Alborz* >10 >10 25 >10
razavi
Fontane-Khorasan 0 0 0 0 Agria-Hamedan 0 0 1 1
razavi
Agria- Khorasan 0 0 0 0 Jelly-Hamedan 0 0 0 0
razavi
Picasso- Khorasan 0 0 0 0 Sante-Hamedan 0 0 0 0
razavi
Agria- Kurdistan 0 0 0 0 Boren-Alborz* >10 >10 27 >10
Fontane-Alborz* >10 >10 22 >10 Agria-Hamedan 0 0 3 2
Agria-Khorasan 0 0 0 0 Agria-Zanjan 2 2 2 2

razavi

*Marked samples are related to experimental field without isolation distance from contaminant sources.
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