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The plant microbiota encompasses all the

microorganisms that colonize plants as epi- or
endophytes

v'All plant compartments have their own

microbiota
v'Dynamic environment

v'Fitness advantages

LEAT
IMPRINT

Trivedi et al., 2020
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The cry for help hypothesis

Attack by pest or pathogen

'

Changes in root exudation profiles

d

Selection/recruitment of
beneficial microorganisms

Adapted from Rolfe et al., 2019



4 V‘%
/ s
ol 4

/’/

/ e

e "‘*
/. D
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beneficial microorganisms AGATINST 7.
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THE EXPERIMENT

Inoculum from
agricultural soil

vs_—’
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16S amplicon sequencing 16S amplicon sequencing
15t generation 2"d generation

Bacterial collection

Bintje & Innovator







Microbiota sample collection and analysis

| | --> DNA extraction === lllumina Miseq -—
16S amplicon
segquencing

Amplicon Sequence Variant (ASV)

The ASV approach identifies single, exact sequences
that are statistically supported as being present in the
sample

ASV table



Who is there?
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Rhizosphere 2" generation

Differentially abundant ASVs
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Genus

- Paenisporosarcina
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o Richness and evenness are overall hardly affected by an
infection with P. infestans

o The community composition of the phyllosphere,
rhizosphere and soil are affected by an infection

o Bintje shows a stronger reaction

Can potato plants recruit beneficial microorganisms upon pathogen infection?

o Differentially abundant ASVs found in and scattered across all phyla

o In most cases, effect is ASV specific or specific to small groups






THE EXPERIMENT

Inoculum from
agricultural soil
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Differentially abundant strains

Infected vs non-infected plants

Cultivars
SN\

Compartiments
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636 isolated strains XOVOOOOOO0A

170 strains
- 31 strains (class 2)
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— More abundant
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— Depends on compartment

18



Testing the strains of interest

Effect on symptom
development on plants

Effect on sporangia
germination and germ tube
development
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Testing the strains of interest —

Zoospore germination 125

68 % of the strains have a succes rate > 50 %

/2

25 % of the strains have a succes rate > 75 %
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What about other pathogens?

PECTOBACTERIUM

DICKEYA

INNOVATOR 50 54

284
BINTIE [V 56
84 DA strains
=30%
INNOVATOR 5 %

BINTJE

=>60 %

INNOVATOR 1 %
BINTJE
=> 100 %

B Phyllosphere M Rhizosphere Soil




The combined appreach

o Enriched strains can be found in all compartments and
in both cultivars

Can potato plants recruit beneficial microorganisms upon pathogen infection?

o Antagonistic strains are found among enriched ASVs

o Activity is not necessarily pathogen-specific






Co-occurrence networks

Estimated association
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Different clusters detected:

 Mixed cluster
o Bacillus
o Microbacterium
o Mesorhizobium,
o Achromobacter
* Bacillus cluster
* Burkholderia cluster

o Variovorax
o Acidovorax
e Pseudomonas cluster



Can we make SynComs?
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Can the strains help each other out?

Estimated association
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The netwertk analysiy appreacihy

o Several clusters were detected involving single genera
or a mixtures of genera

Can potato plants recruit beneficial microorganisms upon pathogen infection?

o Mixtures or strains are not necessarily better than single strains under controlled
conditions

o Need to further investigate whether combinations of co-occurring strains offer an
advantage in terms of survival and activity



Can microbiota studies help
identify potential biocontrol
strains?

Yes, but a better resolution is necessary




Thank youl!

L'Haridon
University of Fribourg  Eva Tru Ra stea

Prof. Laure Weisskopf Fanny G ‘ Camila Morales
Prof aurent Falquet Carola Velti Aurélie Esseiva

- '
Natacha Bodenhausen

Agroscope
Brice Dupuis
Maud Tallant

WISSENSCHAFT.
BEWEGEN

GEBERS RUFSTHFTUNG

and you for your attention!




'Umver5|ty of Fr!_

bourg

&,

— - -

EAPR — Arrés - 2023




The project

Phytophthora infestans

 Tremendous losses

III

“Conventiona

/ CHEMICALS

* Solutions: —,  COPPER-based fungicides

» 4kg/ha/year of Cu

Our main goal

* To reduce the use of copper in the
fields

» By combining copper and antagonistic
bacteria

fungicides

Can bacteria be combined with copper to fight
against Phytophthora infestans in potato fields?

How does copper influence the physiology and
activity of bacterial strains against
Phytophthora infestans?




Can bacteria be combined with copper to fight against
Phytophthora infestans in potato fields?
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nfection — field

Coliar treatments
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Survival — field
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Can bacteria be combined with copper to fight against
Phytophthora infestans in potato fields?

Field results did not show a protective effect of neither the strains alone
nor mixed with copper

— But strategic treatments (alternated) depending on the disease
pressure seemed like a good approach

Both strains were able to survive under sunny conditions for at least 3

days post inoculation
Heavy rain probably washed the strains which were not retrieved after 4

days post inoculation

YY



How does copper influence the physiology and activity of bacterial
strains against Phytophthora infestans?




Copper impaired the motility of bacterial strains

Pseudomonas sp. Pseudomonas sp. Rhodococcus sp. Pseudomonas sp.

Motility N\
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