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Grapevines are heavily treated 
 
 
 

Image Source - Graph: Simonovici & 
Caray. Agreste. 2023; modified by Olivier 
Nefti; Diseased Leaves: 
http://ephytia.inra.fr/fr/D/1757  

Powdery mildew 
Erysiphe necator  

(fungus) 

80% of treatments are 
fungicides used to 

control downy mildew 
and powdery mildew 

Downy mildew 
Plasmopara viticola  

(oomycete) 

http://ephytia.inra.fr/fr/D/1757
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Monitor the microbiota to predict risk 
of downy mildew epidemics 

Corinne Vacher, INRAE, SAVE & Simon Labarthe, INRAE, Biogeco 



The predictive power of the microbiota 
 
 
 

Microbial communities integrate past and present 
ecosystem features (e.g. climate conditions, 
agricultural practices) 

Microbial communities are directly involved in 
ecosystem processes (e.g. crop yield, protection 
against pathogens) 

Correa-Garcia et al. Trends in Microbiology. 2023 

 Microbiome data can be used in forecasting 
models 
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Can we predict downy mildew incidence and 
severity from microbiota data? 

Fournier et al. Environmental Microbiome. 2025 

Paola 
Fournier 
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Analysis of the early-season microbiota 

Fournier et al. Environmental Microbiome. 2025 



10 

Within-year predictions using RF algorithms  

Fournier et al. Environmental 
Microbiome. 2025 
Cambon et al. Molecular Ecology. 
2023 (NGB project) 

Abundant fungi of the 
topsoil microbiota are 

good predictors of 
disease incidence and 

severity. 

Paola 
Fournier 
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Within-year predictions using RF algorithms  

Fournier et al. Environmental 
Microbiome. 2025 

Foliar microbial 
communities cannot 

predict disease 
incidence and severity. 

Paola 
Fournier 
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Between-year predictions using RF algorithms 

Fournier et al. Environmental 
Microbiome. 2025 

Algorithms trained 
with 2022 microbiota 
data can be used to 

predict disease 
incidence and severity 

in 2023. 

Paola 
Fournier 
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Perspectives – Improving predictions using 
dimension reduction methods 

Microsentry SPE 
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Perspectives – Selecting sentry microorganisms 
of epidemic risk 

Microsentry SPE 



Perspectives – Selecting sentry microorganisms 
of epidemic risk 

Microsentry SPE 

Yannis Ben 
Bassite 

Manon 
Chargy 
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Steer the microbiota using 
biosolutions to strengthen  protection 

against downy mildew 

Corinne Vacher, INRAE, SAVE & Simon Labarthe, INRAE, Biogeco 



Source: vignevin.com 

Few biocontrol products are available  

https://www.vignevin.com/wp-content/uploads/2022/11/itineraires_web.pdf
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Synthetic Micobial Communities (SynComs) 
 
 Synthetic microbial communities (SynComs) are microbial consortia designed to test hypotheses and to 

mimic, to some extent, the role of a particular microbiome 

Vorholt et al. Cell Host & Microbe. 2017 

Useful tool to  
understand plant-

microbiome-pathogen 
interactions  

Design commercial 
multi-strain biocontrol 

products for application 
in the field  



H1 : A SynCom composed of a combination of microbial species prevalent in 

the phyllosphere and species with known individual biocontrol effects is able 

to resist invasion of the leaf by the pathogen.   

H2 : SynComs with higher alpha diversity exhibit greater biocontrol efficacy. 

H3 : SynComs with higher phylogenetic diversity exhibit biocontrol efficacy. 

H4 : Cross-kingdom SynComs exhibit greater biocontrol efficacy 

Hypotheses 

Aarti 
Jaswa 

Valérie 
Martin 

Aarti 
Jaswa 

In collaboration with 
IRHS (Marie 
Simonin) and IGEPP  
(Nathan Vannier) 
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Experimental design 

SynCom A (n=42): all isolates  

 
SynCom B (n=22): Species with known biocontrol 
activity in literature 

 
Four Modalities + Two Controls: 

1.  SynCom A only  

2.  SynCom A + mildew  

3.  SynCom B only  

4.  SynCom B + mildew  

5.  Mildew only 

6.  Saline only 
 

320 discs per modality divided into 4 replicate plates  

 
Ongoing Analyses :                                                      

Quantification of disease symptoms  

qPCR Microfluidic chip                                                                                      

Metabolomics                                                                      

Metatranscriptomics 

Aarti 
Jaswa 
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Consistently lower mildew sporulation with SynCom 
treatments 

Notable observations:  
 
● First visible mildew 

symptoms on T4 
 
 

● Mildew development 
appeared to be slower on 
the plates with SynComs 
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Aarti 
Jaswa 
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Consistently lower mildew sporulation with SynCom 
treatments 

24 

Aarti 
Jaswa 

Valérie 
Martin 
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Next steps : Muti-omic approach to model  
plant-microbiome-pathogen interactions 

Time series 

 

=> Modelling plant-microbiota-pathogen 

interaction networks 

Projet 

MISTIC 

DNA 

RNA 

Metabolites 

 

Genomic data 

 

Transcriptomic 

data 
 

Metabolomic  

data 

Sthyve 
Tatho 
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Identifying microbial antagonists in the Syncom 
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Trophic interactions in the SynCom 
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SAVE Microbiota Team 
(+ BC2Grape) 
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