Epidemiology, diagnostics and control

of potato diseases

Alison Lees & Jennie Brierley

'\—-

The James

Hutton
Institute




Diagnostic &
Marker

Development/

Understanding
Epidemiology

’\—-

T —]
| TT

The James

Hutton
Institute

Validation



Predicting disease as a piactive management tool

Quantitative assayg which pathogen and how much?
Presence/absence tests useful but not necessarily related to risk
Neutral and functional markers to characterise populations
Samplingstrategy¢ can we find the pathogen in the field ?
What do the results mean?
Inoculum thresholds for risk
Epidemiologyof individualdiseases
Population characteristics
Effectof environment on diseasesk

Available control measures

Disease Management
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Background

A Assaysor the detection/quantification/characterisation
of potato pathogensare available.

A Technology is not the limiting factor.
A Translation of results into practice is critical.
A Practical applications and takeo

A Focus on

A Colletotrichuncoccodegblack dot)

A Spongosporaubterraneapowdery scab)
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Laboratory comparisong powdery scab assay W’Tﬁ
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Samplingstrategy: soitborne pathogens

Underpinsthe reliability of soil testing.

A mustbe representative of fieldcale
A mustbe practical §ampling/processing time/cost)

A basedzy a2f Ré tstrategya | Y LI A\

A Samplingarea: 4har less.(divide larger fields ..
A Samplesize: 1Kgfor standard testing
A Samplingooints:  100x 10gsamples (15 cm depth’ i
A Sampling pattern: V@attern. o
A DNA extraction:  60g from 1kg

Jeff Petersfterg

Brierleyet al.,2009 Quantifying potato pathogen DNA in s@pplied Soil Ecologhl, 2348.



Epidemiology of individual diseases

Revisiting basic questions using quantitative tools/markers

A

A

Sources of inoculum?

When does infection takes place?

What factors affect the development of symptofhs

What are the characteristics of the pathogen population?
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Sources of inoculum
A Relationship between inoculum and disease




Effectof seed and soitborne inoculum on progeny tuber
contamination byC.coccodes
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Seed inoculum (visual black dot disease category)

Leeset al., 2010. Plant Pathology59, 693702



Colletotrichumcoccodes black dot soil inoculum

120 commercial fields x 3 years

Unmarketable tubers
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Soil inoculum (pg DNA / g soil)

Leeset al (2010).Plant Pathology59, 693702.



Powdery scal monitoring of commercial potato fields

The percentage of crops with 100%
powderyscabincreased from
25% to 65%according to pre
plantlevels of soilnoculum.

80% A

Seedborne inoculum was 60% -
responsible for disease where
no soitborne inoculum

detected

40% -

Percentage of Crops

20% A

0% -
0 <10 >10
Soil inoculum level (sporeballs Sss /g soil)

[] Powdery scab
B No powdery scab




Relationship between inoculum and disease in the field
(x 3 years): powdery scab
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Levelof soil inoculum significantly Bl =Nicola []=Agria
affectspowderyscabincidence and |
severity onprogeny tubers.

Evidence towards use of diagnostic test
for field selection

Mean disease severity

1 2 3 4
Brierleyet al (2013. Plant Pathology62, 413¢420.
Merzet al (2012).Plant Pathology61, 29¢36. Soil inoculum level



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

9 trials internationally (Scotland, Australia, Tasmania)

One susceptible/Qgrig Estima Kennebeg and one intermediate
cultivar (DesireeNicolg Saturng

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
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Realtime PCR assessment of samples

Assessed root and tuber samples weekly for disease and for
presence ofs.subterraneaDNA using redlme PCR

Soil inoculum level was measured

Timingof infection and disease development are given as days
after planting (DAP).
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Determining time of root infection and
symptom development §.subterraneg

Days after Planting
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Root infection occurred earlier in Victoria = earlier emergence (warmer soil)
Root gallingoccurred over a three week time span at all sites (48 to 70 DAP)
Rootgalling was not observed unttl 3weeks afteroot infection






