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Introduction

(Credit: Kallerna)
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Context .
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3 * Wheat is one of the most cultivated cereals
» 799 million tons in 2023 (FAOSTAT., 2023)
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). * Poaceae family
g » Triticum aestivum (6n), 21 chromosomes )
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’ % : * Crop threatened by biotic stressors
-l_’ » Septoria tritici blotch
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Septoria tritici blotch

Zymoseptoria tritici
* Ascomycete
* Hemibiotroph

21 chromosomes (Goodwin et al. 2011)
* 13 core chromosomes
 8dispensable chromosomes
* Richintransposable elements

Asexual multiplication
* Pycnidiospores
Sexual reproduction
* Ascospores
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Disease cycle

Biotroph phase Necrotroph phase
(* 2 weeks) (= 1 weeks)
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Disease management

Conventional fungicides

Biocontrol
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e Harmful for the environment
Fungicide resistance
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Biocontrol

Pheromones and
Macroorganisms Microorganisms kairomones Natural substances

(CreditsBASF.fr)

(Credit : Sciences et avenir.fr) (Credit : Ryu et al. 2014)

Essential oils
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Essential oils

 Specialized metabolites
» Interaction between the plant and the environment
* Richin antimicrobial compounds (Sadgrove et al. 2022)

» Terpenes
» Involved in symbiotic relationships and the defense against
bioagressors (Gershenzon & Dudareva 2007)
* Synthesized through the mevalonate and MEP pathways
» Phenylpropanoids
» Involved in symbiotic relationships as well as
the structure and reproduction of plants (Dong & Lin 2020)
* Synthesized through the shikimate pathway
» Isothiocyanates
 3synthesis pathways

» Potential biocontrol products (Raveau et al. 2020)
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Reseach objectives

Direct effect Indirect effect

Research progress

[ Growth inhibition

Plant defense
induction

Septoyia tritici

botch
Essential oils

In vitro In planta In planta
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2
Methodology & Results

g LIEGE université

[ ] [ ]
Grande
Gembloux J lN I ﬂ école
Agro-Bio Tech d’ingénieurs



Experimental material

@ Zymoseptoria tritici strain T02596

@ Triticum aestivum

Susceptible variety : Alixan

Six different essential oils
EO1, EO2, EO3, EO4, EO5, EO6
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Antifungal activity : Methodology

* Inliquid medium
» Glucose peptone

@ 140uL EO emulsion per well
Y ;

60uL Z. tritici spore suspension

FEg et WV VoW \(5-10%spores.L) per well
R i—»

8 EO concentrations (mg.L™")

Mycelium morphology

Optical microscopy
> , \ cotton blue dye
DMSO 0,5% ff"ff
( ,5%) "?;.ii'i" Optical density (OD) read at
405nm ! @

Incubation of the |
plates for 10 days in
darkness

50% inhibition f=======

i
I
90% inhibition [r====== 1==

" 1C,, ICq,
Dose response curves
(Ritz et al. 2015)
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Optical density (OD)

Optical density (OD)
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Antifungal activity : Dose response curves

EO1 EO2 EO3
r=0.89805 | 3
| EO4 EOS5 EO6
r* = 0.84668 ' ' \ r*=0.8368 . ’ r* =0.87081
1 "0 " 400 1000 1 0 "100 1000 " T 1do 1000

Log10 concentration (mg.L-1)
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Antifungal activity : Results
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Antifungal activity : Results
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Phytotoxicity assessement : Methodology

/; | Preparation of essential oil -Number of plants showing phytotoxicity
N emulsions in Tween 20 (0,1%) (incidence)
= at 4 concentrations -Percentage of leaf area with phytotoxicity
(1x, 5%, 10x, 20x IC,4,) (intensity) :
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3 weeks of growth in 1 wee!< of growth in
semi-controlled semi-controlled

Sowi £19 conditions conditions
minated seect EQ ueatment
germinated seeds
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Phytotoxicity assessement : Methodology

* Phytotoxicity index

ClassV
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Phytotoxicity assessement : Incidence results

EO1 EO2 EO3

Incidence

Phytotoxicity

. No necrosis

. Necrosis

Incidence

0.00
IC90 5X 10X 10X

concentration concentration
g LIEGE université

Gembloux scole
Agro-Bio Tech d’ingénieurs




number of affected leaves
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Phytotoxicity assessement : Intensity results

EO1 EO2 EO3
9/108 Class
I
[ . 1
30/108 Clm
EO4 EO6
EO5 26/108 25/108 | [ IV
N
6/108 9/108 6/108
2/108 3/108 3/108
| M -
|C90 10X 20X 1C90 5X 10X 20X |C90 5X 10X 20X

concentration
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3

Conclusion and
perspectives
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Conclusion

In vitro | In planta phytotoxicity In planta protection
ﬁ ﬁEO1 ﬁ ﬁ ﬁEOZ ﬁ ?
EO2 EO1 2
EO3 .
2 e 3 2 e 3 2 e 3
e s Protection bioassays in the
Id.el:tlflcatlon of .E.OS Determination of  non- greenhouse are in
with  most promising : - : ,
antifungal activities phytotoxic concentration for progress to confirm the in
each EO vitro results
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Perspectives

EEMRXERL =y
« Characterization of the direct mode of action LIS
* Effect onfungal cytology \}-\ ) ': )
* Effect on fungal transcriptome and metabolome
« Effect on fungal cytoplasmic membranes Preventive treatment

» Characterization of plant defense responses
» Defense gene expression
» Metabolome analysis
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Thank you for your
attention !

Credits :
Figures : R, Rstudio
Schemes : Biorender
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