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Real‐time PCR diagnostics; assessing disease risk 
of soil‐borne potato pathogens

Real‐time PCR: a tool for

 studying disease epidemiology
 developing disease risk assessments based on levels of soil inoculum

Soil‐borne pathogens 

 Colletotrichum coccodes – black dot

 Spongospora subterranea ‐ powdery scab

 Rhizoctonia solani  AG3‐ stem canker/black scurf
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Evaluating disease risk using real‐time PCR
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Soil sampling
A suitable soil sampling strategy underpins the reliability of soil testing.

 must be representative of field scale

 must be practical (sampling and processing time and cost)

 Based on “old” PCN sampling strategy.

 Sampling area:  4ha or less. (divide larger fields)

 Sample size: 1Kg for standard testing 

 Sampling points: 100 x 10g samples (0‐15 cm depth)

 Sampling pattern: W pattern.  



Example 1: Colletotrichum coccodes - black dot
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 Soil test result  → risk
 Variety grown  → Reduce/increase risk
 Likely crop duration  → Reduce/increase risk
 Irrigation  → Increased risk
 Chemical control → Reduce risk (may depend 

on level of inoculum)
 Weather conditions ?



Bringing together research 
findings, commercial tests 
and disease control advice



 Biphasic life cycle:
 Resting spores which persist in soil

for many years. 
 Rapid multiplication through the 

formation of secondary zoospores.

 We set out to determine if soil inoculum levels 
of Spongospora subterranea are related to 
disease risk.



In commercial crops there 
was an increased risk of 
the progeny tubers having 
powdery scab from 25% to 
65% based on pre-plant 
levels of soil inoculum 

Powdery scab
No powdery scab
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Effect of soil inoculum in absence of seed (PCR) inoculum

n=36: R2 = 0.46
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Examples of real‐time PCR assays for potato pathogens

Disease Pathogen

Dry rot Fusarium spp.

Black dot Colletotrichum coccodes
Powdery scab Spongospora subterranea
Black scurf Rhizoctonia solani AG3

Silver scurf Helminthosporium solani
Common scab Streptomyces scabies
Gangrene Phoma foveata
Watery wound rot Pythium ultimum
Pink rot Phytophthora erythroseptica
Late Blight Phytophthora infestans
Skinspot Polyscytalum pustulans



Alison Lees

Jennie Brierley

Stuart Wale

Alex Hilton

Daan Kiezebrink

Jeff Peters

James Woodhall

Peter Gladders

Faye Richie

Scottish 
Government


