Sclerotinia stem rot of Canola: current and
future research in CCDM'’s newest program
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Phenotyping the ASSYST population

« ASSociative expression and sYstems analysis of complex Traits in oilseed
rape/canola

« Coordinated by Prof. Rod Snowdon, Justus Liebig University, Giessen, Germany
« Agenetically diverse set of ~350 winter and spring Brassica napus varieties
* 60K single nucleotide polymorphism (SNP) array

« 100 spring varieties phenotyped at the CCDM for SSR susceptibility
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Phenotyping the ASSYST population:
Results from 2016
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1) Phenotypinga Brassica napus population for susceptibility to Sclerotinia stem
rot (SSR) in collaboration with Prof. Jacqueline Batley lab, UWA

2) Susceptibility of hybrid vs open pollinated canola varieties to SSR
3) Pathogen genomics

4) ‘Ground Infection’ of canola stems by germinating sclerotia
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Phenotyping the ASSYST population:
Results from 2016

In the poly-tunnels
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Welch’s ANOVA - 32456, nom at = 56.00, dens
n=4 9 different pairwise groups based on Welch's t-test with
Bonferroni correction

Centre for Crop and
Disease Management

YWEROC [

Phenotyping the ASSYST population:
Results from 2016

Do these correlate with field data?
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Phenotyping the ASSYST population
Results from 2016 k for 2017

¢ Polytunnel screen
 This year: two experiments, (n = 4) x 2 = 12 total (3 blocks)
* Field trial in more heavily infested paddock

* In vitro stem assay

¢ Association mapping using 60K SNP array
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Differences between commercial varieties

Background
* Observation: Hybrids more susceptible to SSR than OPs Not correlated with HOP I
status. gi:
. X i BUT.... £z,
« |s there a difference between hybrid and open pollinated ER
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« |s this physiological or related to the microclimate of the canopy?
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Background
* Further testing of plant age hypothesis in glass house
* Fungal genome can be used to generate hypotheses about host

» Test widely grown hybrid and open pollinated varieties in pathogen interaction

heavily infested areas
* Previous genome missing ~ 1 Million base pairs with many
inaccurate gene annotations
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Pathogen genomics Work for 2017

O Pracctedseceted prteins
@ Efectorcancidotes

* Genomic comparison of ~30 global isolates

« List of candidate ‘toxin’ genes

Repeats = 5bp

Ouplcations 2 5Kbp

¢ Population structure of Australian vs global isolates
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‘Ground Infection’ ‘Ground Infection’

Background

* Observations of stem infection directly from sclerotia

Toodyay 23/08/2016

* What environmental conditions promote this kind of
infection?
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Work for 2017 Summary

« David Lane working on an honours * Developed resources and capabilities necessary for robust
project supervised by MCD and MDG hypothesis testing
* Aims: o « Project is gaining momentum
* Assess what affects myceliogenicgermination in
vitro
* Apply ‘primed’ sclerotia to different planttissues
* Assess yield response to an early fungicide spray © 2017 should be a good year for data
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