ARIMNet2 Mitlerm Project Evaluation Meeting
12 October 2017, Montpellier, France

BacPlant

Towards a sustainable agriculture by increasin
plant tolerance to biotic stress under climatic
change

CeédricJACQUARD,
Reims University, FRANCE
Cedric.jacquard@unigims.fr




CONSORTIUM

Project start date01/05/2016
Project end dat&0/04/2019
Overall budgett,345 & - Funding from ARIMNet2 partndds? ki

V Partner 1 (CoordinatoReims UniversiyRCA
FrancePlant microbe interaction, plant physiology,
molecular biology.

V Partner2Uni ver si t ® du-ULdOt t = &
FranceWWheapowdery mildew interaciwieat -5 s
Blumeria gramimseractiomolecular biology. ) of? M

V Partner3t nstitut Sup®+ISAeur . e
FranceWheaseptoria expertise, widgatospaerelle= .
graminicolaathosystem, biochemistry

ARIMNet2 Mid-Term Evaluation Meeting, 12 October 2017, Montpellier
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: BACKGROUND
Climate Chang&C) Is taking place

I CC has the potential to drive changes in agriculture that will
heavily impact Mediterranean natural ecosystems and agro-
ecosystems;

I Improving agricultural productivity, while preserving and
Increasing natural resources, is crucial to raise global food
supplies on a sustainable basis.

Plantdiseases and Biological Control Agents (BCASs)

I Powdery mildew (PM) and Septoria tritici blotch (STB) induce
high losses on w h e ayteld and quality;

I BCAs moderate plant stress and promote plant growth;

I BCAs can provide biological tolerance against plant diseases
and increase sustainability of production systems.
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PROJECT OBJECTIVES
. Goal:
A To develop a sustainable agriculture by increasing

wheat tolerance against STB and PM under CC
context.

Objective 1

Alncrease the wheat tolerance against STB and PM
by using efficient BCAs;

Objective 2

ABreaking up regional and national barriers by
endorsing a Mediterranean network for optimal
efficacy of multisite experimental trials.
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SCIENTIFIC APPROACH
;§%5 PGPR screening

S

f A Screening of potential PGPR (Plant Growth Promoting
Rhizobacteria) with a significant efficacy against PM and STB ;

Induced defengeathwaysanalysis

A Investigation of induced defence pathways and identification of
induced resistance markers using cytological, biochemical and
molecular approaches ;

Bacterizegblantsor seedsproduction

A Release of resilient bacterized plantlets/seeds to PM and STB
under climate change context.
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ACTIVITIES / WORK PACKAGE:!

i

:ﬂ Workpackage): Projectcoordinatiorandmanagement
I Research coordination of the project;

(s
A e #

\
AW e LT
"Rl

e

I Financial management of ARIMNet research funding.

Work package 1. Bioprospection identification and
characterizationf the most efficientstrainswith effect
againstfoliarwheatpathogens

I Screening of the most effective BCAs against PM and STB;

I Assessment of the selected BCAs efficiency.
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ACTIVITIES / WORK PACKAGE:!

j Work package 2 Molecular, biochemical and
.l";{fii;j: physiologicalinvestigationsof the intricate networks
underlyinghetripartiteinteraction

I Characterization of the wheat defence responses activated by the
selected BCAs;

I Characterization of the direct toxic effects of selected BCAs against
PM and STB.

Work package 3: Developmentof BCA production
suitable for established application equipmentand
compatiblavithrelevanthemicapesticides

I Development of production protocols for BCAs at the laboratory scale;

I Providing appropriate delivery modes for BCAs compatible with other
relevant agricultural practices.
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ACTIVITIES / WORK PACKAGE:!

Work package4: Technologytransfer to field and
B disseminatiomf theprojectresults

I Transfer of scientific innovations to the end-users.
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SCHEDULE
Year 1 Year 3

T
| lllllllﬂﬂ

8l WPO Project coordinaticand management

§ WPO¢ TO Scientificoordination and reporting X X X X X X

WP1 Bioprospection, identification and characterization of most efficient strains

WP1- T1.1 Bioprospection for BCAs against wheat diseases X | x| x| x| x| x| x

WP1- T1.2 Norarget effects, environmental adaptation and compatibility with other

pesticides

WP1- T1.3 Test of efficiency in the greenhouse / nursery trials X | x| x| x| x| x| x|x

WP2 Molecular, biochemical and physiological investigation of the intricate networks

underlying the tripartite interaction

WP2-T2.1 Study of agronomical parameters related to plant growth after pathogen attack

and under CC

WP2-T2.2 Primary and secondary metabolites analyses; physiological and molecular

responses

WP2- T2.3 Transcriptomic and metabolic profiles. Stress markers identification X | x| x| x| x
WP2- T2.4 Transcriptomic and metabolomic investigations X | x| x| x| x
Task 2.5: Gene expression analyse to determine patterns of few primary and seconda

metabolites

WP3 formulation and production of BCAs

WP3¢ T3.1 Fermentation protocols for BCAs at the laboratory scale x| x| x| x| x|x

WP3¢ T3.2 Providing appropriate BCAs delivery modes compatible with other practises X | x| x| x| x| x| x
WP3¢ T3.3 Development of fermentation and downstream processes at pilot scale X | x| x| x
WP3¢ T3.4 Development of BCA formulations at pilot scale and providing BCA for field trials x| x
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RESULTS SO FAR
PGPR screening

v

A Bioprospection for BCAs against wheat foliar diseases

1 2 3 4 5
Test of antagonism of potential new

BCAs against Zymoseptoria tritici Physiological/morphological effects of

new potential BCAs on plant
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RESULTS SO FAR

PGPR screening
A Tests under controlled or field conditions
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RESULTS SO FAR
PGPR screening

Example of synthesis table

stimul POD
croissan¢ avant MF MF MS MS MF MF MS MS sucres |chlorophy tolérance

trait e stress | feuilles | racines | feuilles | racines | feuilles | racines | feuilles | racines [TE feuille|TE racing solubles lle proline | visuelle
1 + + + + + + + + +
2 + + + + + + + + + +
3 + + + + + + + + + +

4 + + + + +

6 + + + + + + + + + +
7 + + + + +

8 + + + + + + + + +

9 + + + + + + + + + + + + + + +
10 + + + + + + + +

11 + 3 3 + + + + +
12 + + + + + + +
13 + + + + + +

14 + + + + + + + +

15 + + + + + + +

16 + + + + + + + + +
17 + + A + + + + + + + + + +
18 + + + + + + +
19 + + + + + + + + +
20 + + + + + + + + + +
21 + + 3 + + + + + + +

22 + + + + + + +

24 + + + + +

25 + + + + + + + +
26 + + + + + +

27 + +
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RESULTS SO FAR

A More than 30 strains isolated from Moroccan and
Tunisian fields;

A So far, 4 strains have been identified as potential
BCAs according to their ability to reduce PM and STB

development on both wheat seedlings and mature
plants;
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RESULTS SO FAR

Induced defence pathwagzalysis
A These analyses are currently in progress
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RESULTS SO FAR

Bacterized plants or seeds production

A Establishment of an inoculation protocol of wheat using
Paraburkholderia phytofirmans strain PsJN::gfp.

A Development of a new protocol to detect and quantify
PsIJN using Polymerase Chain Reaction (PCR)
technique
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DELIVERABLES

5SSt AGSNIo6ftS yI YS

" 'AD0.1Consortiumagreement

for greenhouse and nursery trials

D2.1 Identification of markers related to

abiotic stresses resistance

D2.2 Determination of wheat quality in
response to environmental changes
D2.3 Set up of new adapted field
agronomic practices

D2.4 Identification of markers modulated
by BCA

D2.5 Delivery of new generation of whea
acclimated/adapted to CC

D2.6 Increase productivity in an
environmentally sustainable manner by
reducing agrochemicals inputs

LIST OF DELIVERABLES

Dissemjnati Respon5|ble_ Expected Actual
05,: . partner/Contri : . Progress
leve . deliverydate | deliverydate
buting partners

Public
Restricted
Restricted
Restricted
Restricted
Restricted

Restricted

Restricted

Restricted

Public

Restricted

Public

Public

URCA/all
URCA/all
URCA/all
URCA/all
URCA/all
INRA/1,5,7

INRA/5,7

ULCO/3,5,6,7

ULCO/3,5,6,7

ULCO/all

ULCO/3,5,6,7

ULCO/all

ULCO/all
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31/07/2016
31/10/2016
30/04/2017
30/06/2019
31/10/2016
30/04/2016

30/10/2017

30/04/2018

30/06/2019

02/01/2019

02/01/2019

30/06/2019

30/06/2019

31/05/2016
30/06/2016
29/06/2017
30/06/2019
15/09/2016
30/10/2017

30/06/2018

30/04/2018

30/06/2019

02/01/2019

02/01/2019

30/06/2019

30/06/2019

aifill _

Completed
Completed
Completed

Not yet started

Completed
In progress

Delayed

In progress

In progress

Not yet started

In progress

Not yet started

Not yet started




DELIVERABLES

D3.1 Report on production of BCAs :
! . . Restricted INAT/1,6,7 30/04/2017 30/04/2018 Delayed
provided for firstround greenhouse trials

D3.2 Production protocols for aBacPlant
TR S @A ST o Mg R ol =\ 0 DEAWAZEE  Restricted  INAT/1,2,3,6,7 02/01/2019 02/01/2019 Not yet started
laboratory scale

D3.3 Optimized growth media,

fermentation and downstream protocols JEaEE D] INAT/1,6,7 02/01/2019 02/01/2019 Not yet started
the pilot scale

D3.4 Suggestion of novel ngoathogenic

: : Public INAT/1,6,7 30/06/2019 30/06/2019 Not yet started
microbial products
DL [Freeer sslo sl (Ereslee sl Public URCA/all  30/06/2019 30/06/2016  In progress
updated
D4.2 International stakeholder symposiu Public URCA/all  30/06/2018  05/2019 Delayed

report
D4.3 Methodology and protocols to
facilitate technoloqy transfer to field

D4'4. SeEpeIE on.WorkShOpS [oladvI=ay Restricted URCA/all  01/03/2019 01/03/2019 Not yet started
services and policy makers

D4.5BacPlantbrochures Public URCA/all  30/06/2019 30/06/2019 Not yet started

D4.6 Scientific papers, divulgation article
in farmer journals and contributions to Public URCA/all  30/06/2019 30/06/2019 In progress

conferences

Restricted URCA/all  30/12/2018 30/12/2018 In progress
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DISSEMINATION ACTIVITIES

PlantBioprotechlst International Symposium on Plant
| Bioprotectiorsciences & Technologies.

Reimg(France), 230june2017

I Ait Barka et al, Poster presentation;

I Ben Jabeur et al, Poster presentation;

I Sawicki et al, Poster presentation.

Journée<Londorcet 2019SFR Condorc&ERCNR33417

Villeneuveal 6 A (Fsance)3-9june2017
I Sawicki et al, Poster presentation.

12th & 10th French Society for Plant Pathology (SFP
DunkerquéFrance), 29 mé¥june2017.
I Sawicki et al, Poster presentation
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TRAINING & MOBILITY

| Transferfrom URCAto ULCOof the seed bacterial
B treatmentfirst testfor wheatbacteriakcolonization
- i From 15/11/2016 to 15/3/2017, 4 months training (M Sawicki)

Transferfrom URCAto INAT of the seed bacterial

treatmenandnewstrainidentification
I From 22/08/2017 to 24/10/2017, 2 months training (Z Kathiri)
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COORDINATION & MANAGEMEI

. Projectcoordinatiorandmanagement
i KickOff meeting in Reims: 22/4/16 (all partners)

I First annual meeting: 29/6/17 (all partners)

Interactlonsamongesearcheams

I Rabat and Kenitra: 21-23/7/16 (INAT, INRA Morocco, AV
Hassanll), 19-20/1/17 (URCA, INRA Morocco, IAV Hassanll)

I Reims: 4/4/17 (URCA, Acolyance), 28/6/17 (URCA, ULCO,
INAT, INRA Morocco)

I Dunkrik: 30/5/17 (URCA, ULCO, ISA)
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NEXT STEPS / PERSPECTIVES
PGPRscreening

A The screening continues and the identification of new strains is
under investigation

b f

!n anld oy’ “uwf wy

Induce( efenceoathwaysanalyss

A A set of plant responses will be analysed on the global tripartite
interaction between wheat, BCA and PM/STB

I phenolic compounds; cell wall reinforcement; Reactive Oxygen
Species accumulation; expression of genes involved in defense
responses and associated enzymatic activities; modulat|on of carbon
metabolism. s
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NEXT STEPS / PERSPECTIVES

Bacterizegblantsor seedsproduction

A Field trials will be developed to verify the compatibility of new
BCAs with other agricultural practices such as the chemical foliar
treatment or seed coating with chemicals;

{it

A Development of high scale production of the most efficient BCAs
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