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Research Institute in Horticulture and Seeds Angers

French Hub in Plant Sciences

✓ Plant Genetics, Physiology, Breeding

✓ Plant Microbiome, Phytopathology

✓ Seed Quality

✓ Modeling and Digital Imaging of Plants

✓ 10 000 m2 of Greenhouses and Climatic Chambers

✓ Automated plant imaging for plant-microbe interactions

✓ CIRM-CFBP : > 7,000 bacterial strains
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Seed-associated microbial communities

“Endpoint and starting point for 
community assembly” 

(Shade et al., 2017. Curr Opin. 
Microbiol.)
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Characterization of the seed microbiota

63 studies

3,190 samples

50 plant species

8,000 bacterial taxa (ASVs – 16Sv4)

2,000 fungal taxa (ASVs – ITS1)
Plant species driver 

community composition

Simonin et al., 2022 New Phytol
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Specific Features

High variation richness One dominant taxa (75%)

of variable identity

Several bacterial orderSmall population size

Chesneau et al., 2022 mBio
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Seed : a means of spreading plant pathogens

Tillet, 1775
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Seed : a means of spreading plant pathogens

Tillet, 1775
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But also plant growth-promoting microorganisms

American sweetgum

Cladosporium sp.

Maize

Lysinibacilllus ; Paenibacillus

Qin et al., 2016 Fungal Ecol. - Pal et al., 2022  Microbiol Res
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But also plant growth-promoting microorganisms

Rice +/-

Burkholderia plantarii

Sphingomonas melonis

Inhibition of tropolone

biosynthesis

Matsumoto et al., 2021 Nature Plants
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Modulate seed microbiota to favor crop establishment
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How to modulate seed microbiota composition ? 
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How to modulate seed microbiota composition ? 

What are the routes of transmission?
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Seed transmission pathways

Vascular (xylem) Floral (Stigma) External

Maude 1996
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Floral pathway : a route frequently described in the literature
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Floral pathway : a route frequently described in the literature
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Seed transmission pathways dependent of the plant species

Chesneau et al., 2020 FEMS Microb. Ecol.; Chadelaud et al. 2026 BioRxiv

1% of the taxa detected in flowers and seeds

Bud Flower Fruits Seeds

Common bean

          
                                

 

  

  

  

 
  

 
 
  
  
 
  
  
 
 
 
  
 
  
 
  
 
  
 
 
 
 
  
 
 

 

       
                                

 

 

 

 

 

 

 

 

 

 
 
 
 
  
  
 
 
  
  
 
  
 
 
 
  
 
 
  
 
 
 
 

            

 

 

 

Xanthomonas citri pv. fuscans
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How to modulate seed microbiota composition ? 

What are the routes of transmission?

What mechanisms are involved in 
this transmission?
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Molecular Interaction Between Seed and Bacteria

X. citri pv. fuscans (Xcf)

Microbe perception (LRR) upregulated

Defense signalling (MAPKs) downregulated

Phaseolus vulgaris

Upregulation T3SS

Darrasse et al., 2024 Plant Cell Env
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Genetic determinants involved in Xcf transmission

Chadelaud et al., unpublished

Abolition of seed transmission

T3SS-deficient mutant (hrcV)

Decrease of seed transmission

frequency (ax21, btuB, ccmE)

Biofilm formation, iron

acquisition, …
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Investigate other seed-associated bacterial strains

               

           

    

    

           

     

              

          

                  

             

                  

               

                

               

              

               

                

                

Select strains with T3SS ?
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Investigate other plant species

Leprince et al., 2017 J. Exp. Bot

Autogamous vs allogamous

Differences in seeds developmental 

phases
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How to modulate seed microbiota composition ? 

Microbial

Consortia
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Seed-       ≠      -transmitted
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Increase propagule pressure

Adjusted R-squared:  0.6119  , p-value =  5.94e-14
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Family

Bacillaceae
Enterobacteriaceae
Erwiniaceae
Flavobacteriaceae
Microbacteriaceae
Oxalobacteraceae
Pseudomonadaceae
Rhizobiaceae
Sphingomonadaceae
Xanthomonadaceae

Propagule pressure : 

y = x 

Selective process (niche) :

Taxa ± selected

Drivers of this selection ?

Arnault et al., 2024 FEMS Microb. Ecol
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Host immunity

Arabidopsis transcriptome +/- Alternaria brassicicola Abra43    

Jasmonic Acid 

3     6     9 DAI

TP
M

Ethylene Salicylic acid

3     6     10 DAS 3     6     10 DAS 3     6     10 DAS

TP
M

Ortega-Cuadros et al., 2022 Plants

N              f “  f    ”                                  
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Host immunity

Saccaram et al., 2025 mSystems; Colaert-Sentenac BioRxiv 2026

But a diversity of antimicrobial metabolites

In seeds (plumule) Seed exudates
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Microbial interactions drive seedling colonization

Arnault et al., 2026 BioRxiv



p. 29Seed microbiota: An important factor in crop establishment

Phytobiomes Alliance Webinar/ June 24, 2026 / Matthieu Barret

Exploitative competition

Torres-Cortes et al., 2018 Front Plant Sci.; Chesneau et al., 2026 ISME J.

Selection of copiotrophic taxa 



p. 30Seed microbiota: An important factor in crop establishment

Phytobiomes Alliance Webinar/ June 24, 2026 / Matthieu Barret

Exploitative competition

Torres-Cortes et al., 2018 Front Plant Sci.; Chesneau et al., 2026 ISME J.

Selection of copiotrophic taxa Selection of siderophores producers (e.g. lactuchelin) 
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Interference competition (T6SS)

Garin et al., 2024 Mol. Plant. Pathol; Garin et al., 2025 mSystems

T6SS clusters highly prevalent in 

seed-borne bacterial strains
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Interference competition (T6SS)

T6SS clusters highly prevalent in 

seed-borne bacterial strains

T6SS of Stenotrophomonas 

rhizophila CFBP13503 inhibits the 

growth of a wide range of bacterial 

strains

Garin et al., 2024 Mol. Plant. Pathol; Garin et al., 2025 mSystems



p. 33Seed microbiota: An important factor in crop establishment

Phytobiomes Alliance Webinar/ June 24, 2026 / Matthieu Barret

Interference competition (T6SS)

T6SS clusters highly prevalent in 

seed-borne bacterial strains

T6SS of Stenotrophomonas 

rhizophila CFBP13503 inhibits the 

growth of a wide range of bacterial 

strains

T6SS of CFBP13503 decrease 

transmission of the plant pathogen 

X. campestris pv. campestris

Garin et al., 2024 Mol. Plant. Pathol; Garin et al., 2025 mSystems
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Take-home

Seed microbiota is not a contamination

Seed transmission pathway is different between plant species

T3SS is a key determinant of seed colonization by bacteria

Seed to seedling transmission is governed by plant exudates 
(antimicrobial and resource competition)
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Perspectives

Seed microbiota is a resource to engineer

As a quality indicator

Design of microbial seed treatments (consortia)

Modulate through seed priming technologies
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Thank you for your attention

Matthieu Barret | matthieu.barret@inrae.fr | IRHS Angers


