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INTRODUCTION

Phytophthora infestans 
is an oomycota 
responsible for 

late blight, the most 
damageable disease 

on potato crop.

Conventionnal treatments 
heavily rely on synthetic 
pesticides which causes 

serious environmental and 
health issues.

To overcome these problems, 
plant secondary metabolites such 
as essential oils are considered 

for new biopesticide

EXPERIMENTAL CONTEXT

2. Evaluating 
inhibitory potential 

of essential oils 
against P. infestans 
spore germination

3. Assessing  
phytotoxicity 
tresholds of 

promising essential 
oils on potato leaves

1. Determining 
pathogen aggressivity 

on potato varieties 
with distinct 

sensitivity to late blight

3 P. infestans génotypes:
● EU-13-A2
● EU-36-A2
● EU-37-A2

5 essential oils:
● Bergamot
● Rosemary
● Clove
● Oregano
● Cinnamon

3 varieties of S. tuberosum:
● Bintje
● Fontane
● Carolus

METHODOLOGY

Potato tubers cultivation 
of 3 different varieties 

in soil at 20°C under 
natural sunlight

Sampling entire 
leaves from 
intermediate 

foliage stages 

Successive rinsing in 
0,5% sodium 

hypochlorite solution 
and sterile water 

Inoculation with 
20μL of cold spore 

suspension at 5*104 
sporocysts/mL 

Incubation in Petri dishes 
filled with agar followed by 

quantitative evaluation of late 
blight symptoms after 7 days

Determination of P. infestans genotypes aggressivity on three potato varieties of different sensitivities to late blight
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Emulsion of ≠ [EO] 
with Tween20 in

 glucose-peptone  
medium 

Incubation of 
microplates for 7 days   

under 120 rpm 
at 18°C in the dark

Reading of OD 
at 630nm to 

assess spores 
germination

Determination of IC50

 according to a 
sigmoidal

non linear model

Inoculation with a 
aqueous spore 

suspension at around 
5*104 sporocyste/mL

+

2. Evaluation of essential oils inhibitory properties against spores germination of three P. infestans genotypes

Sampling of potato 
leaves from 

intermediate 
foliage stages 

Successive 
rinsing in 

sterile water 
baths

Incubation for 4 
days at 18°C, 8/16h 

photoperiod and 
saturating humidity

Drop deposit of 20μL 
of ≠ [EO] emulsified 

with 1/5 (v/v) 
Tween20 in water

Fluorescence  
measurements

and necrosis 
observations

Plant growing 
from seedlings 

tubers of variety 
Fontane in soil

19.0

3. Assesment of essential oils phytotoxicicity on potato leaves
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RESULTS

1. Bintje and Fontane are two sensitive varieties while Carolus clearly shows some tolerance to late blight. Genotype EU-37 seems the most aggressive.

Cinnamaldehyde
70,2%Eugenol

66,8%

Carvacrol
60,1%

R-limonene
28,5%

Linalol
17,3%

Camphor
22,6%

Bergamot Rosemary Clove Oregano Cinnamon

Eucalyptol
23,3%

Selection of 
promising 

essential oils

GC-MS analysis for 
chemical profile 

identification

Mainly terpenoids
 as major components

Mainly phenylpropanoids 
as major components 

2. All three essential oils with phenylpropanoids as major 
compounds allowed a much higher inhibitory potential against 

spore germination than terpenoids-rich essential oils.

EU-13

EU-36

EU-37

IC50
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[confidence 
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[180 ; 540]

130
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120
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[50 ; 130]

Essential oils median inhibitory concentrations on 3 P. infestans genotypes

3. Phytotoxicity 
tresholds were assesed 
only for the three most 
promising essential oils 

against P. infestans 
namely clove, oregano 
and cinnamon, mainly 

composed  of 
phenylpropanoids. 

It seems that 
non-visible signs 
of phytotoxicicity 

appeared on leaves for 
all three oils between 

0,5 and 2,5 μL/mL.

(a) (b)

(c) (d)

Potato leaves after 4 days with drop treatments of oregano 
essential oils emulsions at  (a) control ; 

(b) 2,5 μL/mL  ; (c) 5 μL/mL  and (d) 10 μL/mL 

CONCLUSION
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Essential oils of 
clove, oregano 
and cinnamon  
around 1 μL/mL

Selectionned for  
in planta effectiveness 

assays against late blight

P. infestans 
genotype 
EU-37-A2

Potato
variety 

Fontane 
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