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INTRODUCTION

 Origin: native in America, but worldwide 
dissemination 

 Species: Opuntia ficus indica
Cultivated in more than  20 countries

Prickly pear trees were found along the Lebanese 
coast, especially in the northern and southern 
parts

 up to 900m of altitude.

 About 1600 species, 
 The most known genus: 
Opuntia
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INTRODUCTION

Ability to reproduce directly from 
pad to new plant. 

A low cost to establish and to 
maintain

A drought tolerant and adaptable to 
a wide variety of soils and climates 
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A long live plant, 
A producer of a large biomass, instant availability
An evergreen plant: almost the only green plant in arid 

environment and prolonged drought
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Opuntia – Prickly Pear
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Map of distribution of Dactylopius opuntiae (Cochineal) in Lebanon and level of 
infestation on Opuntia ficus-indica (L.) Mill. for 2014 and 2015 (Moussa et al, 2017)  
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L 1 of D. opuntiaeEgg of D. opuntiae

Wax secretion of D. opuntiae L2 of D. opuntiae
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Adult of D. opuntiae (female) Adult of D. opuntiae (male)



Situation/Problems
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 Despite the many damage caused by Dactylopius opuntiae 
on the prickly pear:

  No insecticide has been registered so far in 
Lebanon/Index phytosanitaire/ACTA,

 Random use of pesticides by the farmers,
 Lack of surveying of their residues,
No MRLs list, 
 No evaluation of Pre-harvest Interval, 
 No risk assessment study (Human Health),
Technical Barrier Trade (TBT) & Sanitary and 

Phytosanitary (SPS) to trade exchange . 
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Objectives
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Unregistered pesticides - 
MRLs

Unregistered pesticides.
absence of MRLs.
Minor crops, (Consumption < 0.5%)
 Codex Alimentarius 
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Assorted Tropical and Sub-Tropical Fruit - Inedible Peel



 Minor crops
 European Commission
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Unregistered pesticides - 
MRLs
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Efficiency trials
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A1. Pesticide 
treatments in vivo
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17

1.Water 

2.Diflubenzuron
3.Sulfoxaflor

4.Sulfoxaflor + Mineral Oil
5.Diflubenzuron + Mineral Oil



Dissipation trials
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A2. Field Pesticide 
treatments
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1.Diflubenzuron (contact)
2.Diflubenzuron Mineral Oil

3.Sulfoxaflor (systemic)
4.Sulfoxaflor Mineral Oil
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Material & Methods
B. Sampling from the Lebanese market

2018

5 North 3 South

2 
contact

2
systemi

c
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Extraction & Analysis
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Extractions performed according to QuEChERS EN 15662
(Anastassiades M.) 
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Results & discussions 
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Mean mortality of cochineal (% ± ES) after 12, 24, 36 and 48 hours of 
treatment with diflubenzuron and sulfoxaflor. Results represent the 
effeciency of the 5 treatments; average of 4 replicates. The values are 
significant P≤0.05.

Efficiency resultsA.
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A. Efficiency results
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Cladodes infected with mealybugs before and after spraying Sulfoxaflor + mineral 
oil

Results & discussions 
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Results & discussions 



Pesticides Families MRL *(mg/kg) Q u a n t i t y 
detected
(ppb)

Chlorpyriphos Organophosphorous 0.05

Methomyl Carbamate 0.01
Imidacloprid Neonicotinoid 0.05
Thiamethoxam Neonicotinoid 0.01

* EU Pesticides database (LOD)
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Results & discussions 
B.



B. Samples from the Lebanese Market
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Family Molecules
Sampling (2018)

T*
A B C D E F G H I

Neonicotinoid Imidacloprid 61.7
1 - - - - 1

Neonicotinoid Thiamethoxa
m

79.4
8 - - - - - - - - 1

Organophosphorou
s Chlorpyrifos - 16.

2 19.05 - - - - 2

Carbamate Methomyl - - 19.69 - 1

Number of inescticides/sample 2 1 1 1
* Total Nb of Samples
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Results & discussions 
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Dissipation rate of pesticide residues:

100 -> 38.97
100 -> 28.04

100 -> 36.71
100 -> 28.85

100 -> 63.21
100 -> 39.03

100 -> 8.54
100 -> 3.62

Results & discussions 
D.
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Matrix Pesticides
Concentratio

n  µg/kg
(after 24hrs)

Dissipation 
rate (%) Residues (%)

FRUIT
Diflubenzuron 767.93 71.95 28.04

Diflubenzuron 
+ mineral oil 383.11 61.03 38.97

CLADODE
Diflubenzuron 2694.95 71.15 28.85

Diflubenzuron 
+ mineral oil 1685.69 63.29 36.71

Diflubenzuron residues after 24 hours and 21 days of treatment

For both fruits and cladodes (24 hrs):
Diflubenzuron residues are higher when the insecticide is applied alone than 
mixed with mineral oil. 
Spraying droplets content of the diflubenzuron and diflubenzuron with mineral oil

Results & Discussion
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Results & Discussion

Matrix Pesticides
Concentratio

n  µg/kg
(after 24hrs)

Dissipation 
rate (%)

Residues (%)
(after 21 

days)

FRUIT
Diflubenzuron 767.93 71.95 28.04

Diflubenzuron 
+ mineral oil 383.11 61.03 38.97

CLADODE
Diflubenzuron 2694.95 71.15 28.85

Diflubenzuron 
+ mineral oil 1685.69 63.29 36.71

Diflubenzuron residues after 24 hours and 21 days of treatment

Level of insecticide residues in cladodes was always higher than in fruit 
after 24 hrs: 
Diflubenzuron is a contact insecticide: the deposition of the active molecule is 
more important on the surface of the cladodes whereas the small and circular 
shape of the fruits retains less.
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Matrix Pesticides
Concentratio

n  µg/kg
(after 24hrs)

Dissipation 
rate (%) Residues (%)

FRUIT
Diflubenzuron 767.93 71.95 28.04

Diflubenzuron 
+ mineral oil 383.11 61.03 38.97

CLADODE
Diflubenzuron 2694.95 71.15 28.85

Diflubenzuron 
+ mineral oil 1685.69 63.29 36.71

Diflubenzuron residues after 24 hours and 21 days of treatment

Level of insecticide residues remains higher when mixed with mineral oil  
for both matrices after 21 days: 
Diflubenzuron (log Kow) = 3,89 : 
Insecticide become more stable in the presence of the added mineral oil, thus 
protected against volatilization and / or photodegradation

Results & Discussion
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Matrix Pesticides
Concentratio

nµg/kg 
(after 24hrs)

Dissipation 
rate (%) Residues (%)

FRUIT
Sulfoxaflor 7024.77 39.03 60.97

Sulfoxaflor + 
mineral oil 7884.57 63.21 36.79

CLADODE
Sulfoxaflor 6232.43 3.62 96.38

Sulfoxaflor+ 
mineral oil 7065.15 8.54 91.46

Sulfoxaflor residues after 24 hours and 21 days of treatment

Level of insecticide residues are almost similar in fruit and cladode after 24 
hrs: 
Sulfoxaflor is a systemic insecticide

Results & Discussion
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Matrix Pesticides
Concentratio

nµg/kg 
(after 24hrs)

Dissipation 
rate (%) Residues (%)

FRUIT
Sulfoxaflor 7024.77 60.97 39.03

Sulfoxaflor + 
mineral oil 7884.57 36.79 63.21

CLADODE
Sulfoxaflor 6232.43 96.38 3.62

Sulfoxaflor+ 
mineral oil 7065.15 91.46 8.54

Sulfoxaflor residues after 24 hours and 21 days of treatment

Level of insecticide residues in cladode was always less than in fruit after 
21 days: 
Sulfoxaflor (log Kow) = 0,802
Cladodes are more rich in water, the Sulfoxaflor hydrolysis is relatively faster 
than in fruits

Results & Discussion



3549è Congrès du Groupe Français des Pesticides,  21-24 Mai 2019, Montpellier

Matrix Pesticides
Concentratio

nµg/kg 
(after 24hrs)

Dissipation 
rate (%) Residues (%)

FRUIT
Sulfoxaflor 7024.77 60.97 39.03

Sulfoxaflor + 
mineral oil 7884.57 36.79 63.21

CLADODE
Sulfoxaflor 6232.43 96.38 3.62

Sulfoxaflor+ 
mineral oil 7065.15 91.46 8.54

Sulfoxaflor residues after 24 hours and 21 days of treatment

For both fruits and cladodes (21 days):
Sulfoxaflor residues are less when the insecticide is applied alone than mixed 
with mineral oil especially in fruits.

Results & Discussion
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Conclusion & perspectives
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The sulfoxaflor proved more effective than diflubenzuron, 
81% aginst 49% of the population, respectively. 
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Mixed with Mineral Oil: enhanced their respective 
efficiencies

Mortality exceeded 90%



Conclusion & perspectives
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Diflubenzuron
(contact, Kow 3.89)

Sulfoxaflor
(Systemic, Kow 0.82)

24 hrs
Alone > Mixed Mineral Oil Similar

Fruits < Cladode Similar

21 days
Alone < Mixed Mineral Oil Alone < Mixed mineral Oil

Fruits ~ Cladode Fruits > Cladode



Recommendation
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More studies on Sulfoxaflor and Diflubenzuron are 
needed to:
determine the half-life DT50 
establish list for the MRLs according to an appropriate 

PHI
Registrations -> authorities
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