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Introduction
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Possible use of Essential oils (EO) in plant protection

Compounds involved in plants defense 

Having different effects :
Å lethal (insecticide mostly neurotoxic, 

fungicide)
Å and sublethal (repellant, antifeedent, 

reducing oviposition)
Sustainable use : 
Å Low persistence in environment
Å Low mammalian toxicity
Å Composed of several active ingredients which limit resistance

BUT, very few EO have been registered in EU (sweet orange EO)
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Screening and lab bioassay
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Evaluation of entomotoxicity of EOs against sap-sucking pests

Bemisiatabaci

Macrosiphumeuphorbiae

Mugwort Rosemary

Green Anise Fennel



Screening and lab bioassay
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Lab trials in control 
conditions at plant scale 

Master T. Malanga (2018)

Screening bioassays at 
leaf scale

Master S. Benhamou (2017)

Evaluation of entomotoxicity of EOs against sap-sucking pests

Bemisiatabaci

Macrosiphumeuphorbiae



Screening and lab bioassay
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Evaluation of entomotoxicity of EOs against sap-sucking pests



Screening and lab bioassay
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Evaluation of entomotoxicity of EOs against sap-sucking pests

T. Malanga (2018)

Is the control still effective on a larger scale ?

2 µl.L-1air 4 µl.L-1air 4 µl.L-1air 3 µl.L-1air



Trial at greenhouse scale
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4 studied modalities:
ÅNon treated control
ÅChemical insecticide (pymetrozine) 

- spraying
ÅRosemary EO - Fumigation 24h
ÅMugwort EO  - Fumigation 24h

Observed plants

Filter paper + EO

Mugwort

Rosemary

Trialeurodes
vaporariorum
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Experimental design
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Observations:

Å Nb of living T.v adults on the whole plants 
(20 plants/modality) 

Å At -8, -1, +2, +6, +14, +20 (+/- 1) days after
treatment (DAT). 
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EO application

Observed plants

Whiteflies:

Å Plants artificially infested in nursery with 
adults whiteflies (T. vaporariorum, mean of 
1ad/plant)

Å Treatment applied 1,5 month after planting
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Experimental design
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TRIAL
Date of 
planting

Nb of 
T. vaporariorum

introduced

Rosemary
concentration

Mugwort
concentration

reference
Insecticide

1 30/01/2018

0.9 female/plant in 3 

successive 

introductions

730 ml 

(2.92 µl.L-1air) 

230 ml 

(0.91 µl.L-1air)

Plenum 0.4l/ha 

(2.52g)

2 27/03/2018

1 female/plant in 6 

successive 

introductions

1460ml 

(5.84 µl.L-1air)

460ml

(1.84 µl.L-1air)

Plenum 0.4l/ha 

(2.52g)

3 29/01/2019

1.15 female/plant in 3 

successive 

introductions

995.2 ml

(4 µl.L-1air)

497.6ml

(2 µl.L-1air)

No insecticide 

reference

4 30/09/2019 To be planned LD50=11,66 µl.L-1air LD50=3,71 µl.L-1air
Plenum 0.4l/ha 

(2.52g)



Results in semi-field conditions
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üSignificant effect of rosemary EO 

üConsistent through trials

Grouped analyses of the 3 trials (glmmixed model) 

Multiple comparisons (chi² test)

a a b



Results in semi-field conditions
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First trial (lowest doses, erroneous LD50)

üRosemary EO > Mugwort EO 

üNo difference between 

Rosemary EO and insecticide

üGood efficacy at low dose

Treatments 1st trial

Rosemary EO 40.6%

Mugwort EO 5%

Pymetrozine 46.2%

Abbott’s % of efficacy 
D+12
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üRosemary EO > MugwortEO 

üNo efficacy of insecticide 

(higher infestation x2 in 

pupariumstage ate the D-1)

Results in semi-field conditions

Second trial (erroneous LD100)

Treatments 2nd trial

Rosemary EO 70.3%

Mugwort EO 32.8%

Pymetrozine 0%

Abbott’s % of efficacy 
D+12



Results in semi-field conditions
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Third trial (same doses as plant scale bioassay)

üNo clear pattern

Treatments 3rd trial

Rosemary EO 17.75%

Mugwort EO 45.15%

Pymetrozine -

Henderson-Tilton's % 
of efficacy D+14



Results in semi-field conditions
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Third trial (LD50)

üStill an effect of rosemary EO ?

a

b

ab



Efficacy on larval stages
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Take home message
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ÅHigher efficacy of rosemary EO, even at low doses
ÅMortality on adult stage only
ÅNo phytotoxic effect observed

Perspectives:
Evaluation of effective LD50
Needs to develop new formulation : reduction of doses and/or 
increase efficacy
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