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Predicting disease as a pro-active management tool 

¸ Quantitative assay ς which pathogen and how much? 

¸ Presence/absence tests useful but not necessarily related to risk 

¸ Neutral and functional markers to characterise populations  

¸ Sampling strategy ς can we find the pathogen in the field ? 

¸What do the results mean? 

¸ Inoculum thresholds for risk 

¸ Epidemiology of individual diseases 

¸ Population characteristics 

¸ Effect of environment on disease risk 

¸ Available control measures 

 ¸ Disease Management 



Background 

ÅAssays for the detection/quantification/characterisation  
 of potato pathogens are available.  
 
ÅTechnology is not the limiting factor. 

 
ÅTranslation of results into practice is critical. 

 
ÅPractical applications and take-up 

 
ÅFocus on 

 
Å Colletotrichum coccodes (black dot) 

Å Spongospora subterranea (powdery scab) 

 
 

 
 
 



Laboratory comparisons ς powdery scab assay 

Sample CV% 

High 3.5 

Medium 9.8 

Low 27.7 

Nil 0.0 



Sampling strategy: soil-borne pathogens 
  

S. Wale 

Jeff Peters (Fera) 

Underpins the reliability of soil testing. 
 

Å must be representative of field scale 

Å must be practical (sampling/processing time/cost) 

Å based ƻƴ άƻƭŘέ t/b ǎŀƳǇƭƛƴƎ strategy 

 

 

 

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

Å Sample size:       1Kg for standard testing  

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

Å Sampling pattern:  W pattern.   

Å DNA extraction:      60g from 1kg  

 

 

Brierley et al., 2009. Quantifying potato pathogen DNA in soil. Applied Soil Ecology 41, 234-8. 



Epidemiology of individual diseases 

Re-visiting basic questions using quantitative tools/markers 

Å Sources of inoculum? 

Å When does infection takes place? 

Å What factors affect the development of symptoms? 

Å What are the characteristics of the pathogen population? 

 

 

 



 
 
 
 
 

 
 
 

Sources of inoculum  
Å Relationship between inoculum and disease 
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Seed inoculum (visual black dot disease category) 

Effect of seed- and soil-borne inoculum on progeny tuber 
contamination by C.coccodes 

 Lees et al., 2010.  Plant Pathology 59, 693-702 

Increasing soil inoculum level 

>20% 

seed 

soil 

0% <5% 5-20% 



Colletotrichum coccodes - black dot soil inoculum 
120 commercial fields x 3 years 
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Soil inoculum (pg DNA / g soil) 

Ψ[ƻǿΩ н҈ ΨaŜŘƛǳƳΩ т҈ ΨIƛƎƘΩ нн҈ 

Unmarketable tubers 

Lees et al (2010). Plant Pathology 59, 693-702. 



Powdery scab - monitoring of commercial potato fields 

The percentage of crops with 
powdery scab increased from 
25% to 65%  according to pre-
plant levels of soil inoculum. 

Seed-borne inoculum was 
responsible for disease where 
no soil-borne inoculum 
detected  

 Powdery scab 
 No powdery scab 
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Soil inoculum level 
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Soil inoculum level 

Relationship between inoculum and disease in the field 
(x 3 years): powdery scab 

Brierley et al (2013). Plant Pathology 62, 413ς420. 
Merz et al (2012). Plant Pathology 61, 29ς36. 

= Agria  = Nicola 

0            1            2           3 

        4               5            6 

Level of soil inoculum significantly 
affects powdery scab incidence and 
severity on progeny tubers.  
 
Evidence towards use of diagnostic test 
for field selection 



How does environment affect infection and disease? 
 - targeting control timing for powdery scab 

¸9 trials internationally (Scotland, Australia, Tasmania) 

¸One susceptible (Agria, Estima, Kennebec) and one intermediate 

cultivar (Desiree, Nicola, Saturna) 

¸No seed treatment. Irrigation applied for up to 4 weeks after tuber 

initiation. Herbicide, Late Blight and aphid control as per standard 

practice. 

¸ Infection and disease assessments  

¸Environmental monitoring 

 



Real-time PCR assessment of samples 
 

¸Assessed root and tuber samples weekly for disease and for 

presence of S. subterranea DNA  using real-time PCR 

¸Soil inoculum level was measured 

¸Timing of infection and disease development are given as days 

after planting (DAP).   



Determining time of root infection and 
symptom development (S. subterranea) 

¸ Root infection occurred earlier in Victoria = earlier emergence (warmer soil) 
¸ Root galling occurred over a three week time span at all sites (48 to 70  DAP) 
¸ Root galling was not observed until ~ 3 weeks after root infection 
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