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Talk outline

• Diagnosis
• Predictive diagnosis
• Fungicide resistance update
• Key finds from 2018



Parma diagnostic lab

• U of I ‘Diagnostic Hub’
• Nematology and Entomology labs on site
• Part of a plant pathology research program
• NPDN Lab
• Also setting up lab in Idaho Falls
• Recruiting two specialist diagnosticians



Lab services

• General diagnosis
• Isolation
• Baiting, incubation and glasshouse tests
• Antibody test kits
• DNA barcoding
• LAMP
• PCR and qPCR – soil, plant material, water, air



Molecular 
diagnostics lab at 

Parma
• 2016 refurbishment
• 2 Kingfishers
• 4 real-time PCR machines
• Segregated labs

• Enhanced workflow
• Reduce contamination

• Up to 300 DNA samples a day



Diagnostic terms

• You diagnose a disease from an infected 
plant

• You detect a pathogen in material such as 
seeds, soil and water

• You identify a species from a pure 
culture/specimen

• ‘Predictive diagnosis’ is detecting the 
pathogen prior to symptoms developing at 
key stages in crop production



Why do diagnosis?

• Preventative or corrective action
• Horizon scanning/intelligence

Species/strain level – long term surveillance 
for population changes

Why bother?
• Fungicide sensitivity
• Plant resistance
• Environmental extremes
• Inform crop rotations



When to use a diagnostic service?

• Anything that looks unhealthy
• Existing diseases you may know well – but 

more aggressive
• Usual controls methods failing
• Quality check on your own diagnostic skills



Sources of help for diagnosis
• Consultants
• University Plant Clinics
• Extension/Research Specialist
• University Plant Diagnostic Labs
• ISDA



Diagnostic tools - ‘testing’

• Visual/microscopic examination
• Incubate to force symptoms/microbe growth
• Isolation
• Antibody based methods
• Molecular methods 

• PCR (Real-time PCR, qPCR, TaqMan etc)
• Isothermal methods (LAMP & RPA)
• DNA sequencing ‘basic’
• Next generation sequencing 



Key considerations for ‘testing’

• Appropriate sample
Dying not dead, range of material
We isolate from the ‘interface’
Phone before sending and send sample 

information too



Testing is not always definitive...

• Appropriate interpretation of the test
• Not detected not always means disease 

free
• Detection does not always indicate cause

• Combination of tests, field history, weather 
conditions, symptoms + experience

=>diagnosis



Predictive diagnostics?

• ‘Reactive diagnostics’
• Identify causal agent
• Correct rectifying treatment
• Disease Intelligence

• ‘Predictive diagnostics’
• Precision agriculture
• Planting decisions
• Reduce pesticide inputs & losses

Time

D
is

ea
se

 



Predictive diagnostics - air

• Spore sampling
• Daily automatic sampling 

for 8 days
• Samples 16.5 liters/minute
• Test vials by qPCR
• Alerts 24 -48 h after 

samples received



2019 network

• Integration of weather data
• U of I and Agrimet stations
• Risk by zone
• Website for current and archive data: 

CropAlerts.org

Future work – integrate with fungicide 
resistance?



Mixtures better than alternations?



Further information



White rot in Allium in Northern Idaho

• Sclerotium cepivorum
• Spread by soil-borne sclerotia (1 per kg)
• Regulated pathogen in southern Idaho



Conclusions

• Use your diagnostic labs - samples form vital 
part of disease surveillance and feed into the 
R&D cycle

• Please sign up for receiving spore trap alerts
• Aware of fungicide resistance
• Be aware of species complexes


