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PROMOTING CROP DIVERSIFICATION FOR A SUSTAINABLE AGRICULTURE
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STB reduction (%)

A GENERAL BENEFTCTAL EFFECT OF MIXTURES ON PATHOGEN SUSCEPTIBILITY,
BUT GREAT VARLABILITY DEPENDING ON THEIR COMPOSITION
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82% of bread wheat cultivar mixtures reduce susceptibility to Septoria tritici blotch,
with an average 14% reduction

Kristoffersen et al., Plant Dis., 2022
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HOW IS WHEAT SUSCEPTIBILITY TO SEPTORIA
MODIFLED BY PLANT-PLANT INTERACTIONS!




PLANT-PLANT INTERACTIONS TN THE ABSENCE OF EPIDEMIC

Focal Neighbor

Focal plant: the one on which the effects of
neighboring plants are observed

Neighboring plant: the one which causes
effects on the focal plant
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Focal necrosis surface in the bread wheat - Z tritici matrix

SPECLFIC PLANT-PLANT INTERACTIONS MODULATE SUSCEPTIBILITY TO SEPTORIA

Necrosis surface / leaf surface of the focal plant (N/L)
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SPECLFIC PLANT-PLANT INTERACTIONS MODULATE SUSCEPTIBILITY TO SEPTORIA

Focal necrosis surface in the bread wheat - Z tritici matrix
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WHICH GENES ARE INVOLVED IN WHEAT-WHEAT INTERACTIONS
THAT MODULATE SUSCEPTIBILITY TO SEPTORIA TN FOCAL PLANTS!

Plant-pathogen interactions Plant-plant interactions
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180 different lines of T. turgidum ssp. durum
. (neighbor — 43,509 SNPs)

176 different inbred lines of A. thaliana (host - 1,220,413 SNPs) = —]
24 different strains of X. arboricola (pathogen — 33,610 SNPs) =
Wang et al., PNAS, 2018

Focal Neighbor

Hypothesis: Hypothesis:
Interactions between avirulence and resistance genes Interactions between a signal sent by neighbor
perceived by a receptor in focal



(0-GWAS TO TEST ALL POSSTBLE ALLELTC INTERACTIONS
BETWEEN FOCAL AND NEIGHBORING PLANTS
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[NTER-INDIVIDUAL EPISTASES INVOLVE DIFFERENT REGIONS
BETWEEN FOCAL AND NEIGHBOR QTIS

Necrosis
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[NTER-INDIVIDUAL EPISTASES INVOLVE DIFFERENT REGIONS
BETWEEN FOCAL AND NEIGHBOR QTLS AND HUB LOCT

Necrosis Pycnidia Biomass
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[NTER-INDIVIDUAL EPISTASES INVOLVE DIFFERENT REGIONS
BETWEEN FOCAL AND NEIGHBOR QTLS AND HUB LOCT

Necrosis Pycnidia Biomass
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Detection of 54 epistatic interactions, all between different loci in the focal genome and neighbor genome, and 29 involving hub loci.

Mathieu et al., Genome Biology, under review 9



THE MOST SIGNIFICANT INTERACTION MODULATING FOCAL NECROSIS SURFACE

Focal necrosis surface
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THE MOST SIGNIFICANT INTERACTION MODULATING FOCAL NECROSIS SURFACE
INVOLVES GENES RELATED TO SHADE AVOIDANCE SYNDROME

=z
14
'.
=
o
o
=

Xu et al., Front. Plant Sci., 2021
Fernandez-Milmanda and Ballaré, Trends in Plant Science, 2021
Mathieu et al., Genome Biology, under review ]_



WHAT ARE THE MOLECULAR RESPONSES OF FOCAL WHEAT PLANTS
10 THEIR NETGHBORS THAT MODULATE THETR SUSCEPTIBILITY TO SEPTORTA !
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PHENOLIC ROOT EXUDATES COULD DRIVE REDUCED SUSCEPTIBILITY T0 SEPTORIA
[N THE VENEZI0-50I5SONS MIXTURE
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PVPP = polyvinylpol lid
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PHENOLIC ROOT EXUDATES COULD DRIVE REDUCED SUSCEPTIBILITY T0 SEPTORIA
[N THE VENEZI0-50I5SONS MIXTURE
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LXPERIMENTAL DESIGN

Metabolomic & transcriptomic analyses
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TRANSCRIPTOMIC CHANGES ASSOCTATED WITH A MODULATION OF SEPTORTA SYMPTOMS
[N VENEZIO LEAVES AT THE DAY OF INOCULATION
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MOLECULAR PATHWAYS POTENTIALLY RELATED TO A MODULATION OF SEPTORIA SYMPTOMS IN VENEZIO
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WHAT ARE THE MECHANISMS UNDERLYING PLANT-PLANT INTERACTIONS
THAT CONDITION THE REDUCTION OF SEPTORTA SUSCEPTIBILITY TN WHEAT INTRASPECTFIC MIXTURES 1
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