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The problem

Vine mealybug (Hemiptera, Pseudococcidae)

Planococcus ficus



Damage 

mainly associated with
feeding and
honeydew
excretion/sooty
mold; mealybugs are 
also vectors of viroses 
(e.g., grapevine leafroll-
associated
virus (GLRaV), corky-
bark disease)



Management
o Chemical control is still the

most common tactic

o However, insecticides are often
ineffective due to the biological 
characteristics of mealybugs, e.g.
o cryptic behavior
o wax body cover
o overlapping generations
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Identification of the vine 
mealybug sex pheromone

Lavandulyl
senecioate Lavandulyl 

isovalerate Hinkens et al. 2001 
Zada et al. 2002 

Planococcus ficus
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Identification and synthesis of 
mealybug sex pheromone

Opened new opportunities for 
mealybug pest management 

Mating disruption

Monitoring



Mating disruption

Biological pecularities of mealybugs wich may
favour MD

o Fragile and short-life males
o Males are very sensitive to the sex pheromone
o Females are sessile and wingless



Mating disruption         USA

o Sprayable microencapsulated formulation
3-4 applications  per season

o Mealybug density influenced treatment impact
o short effective lifetime of the sprayable formulation



Mating disruption           USA

PRACTICAL WINERY & VINEYARD FEBRUARY 2014o Membrane 
dispensers 
(CheckMate® 
VMB-XL, 
Suterra LLC)

o Aerosol 
spray cans 
(Puffer®, 
Suterra LLC )

2 puffers/acre

o Evaluated different 
number of 
dispensers

175 dispensers/acre
25 or 37.5 g



Mating disruption         Europe

o Compared reservoir dispensers (CheckMate, Suterra Inc) with two doses:

o 625 dispensers/ha 
o 100 mg (62.5 g/ha) of the sex pheromone  - inconclusive

o 150 mg (93.8 g/ha) of the sex pheromone  - reduction of mealybug density

o Positive effect on parasitism rate (>1.5-fold)



Mating disruption         Israel
Entomologia Experimentalis et Applicata161:65–69, 2016

CheckMate VBM-XL, Suterra
625 dispensers/ha     150 mg

Influence of mealybug density
o Low infestation level – trap shutdown following 1-year treatment
o High infestation level – trap shutdown only after 2nd year treatment



Mating disruption         Europe

o Reduction of % ovipositing females (by 18.8–66.2%)
o Absence of ovipositing females in the autumn, 2nd and 3rd years
o Increase of pre-oviposition period (up to 12.5 days)

Concentration of 90 g/ha – optimal pheromone load

Effect of MD applied over consecutive years 

1st year
Membrane dispensers 
(Checkmate® VMB-XL; Suterra
Inc.) 
150mg, 625 (93.8 g/ha) and 
1250 dispensers/ha (187.6 g/ha)

2nd and 3rd years
Rope dispensers (Isonet® 
PFX; Shin-Etsu Chemical 
Co. Ltd) 
90 and 180mg
45 and 90 g/ha
500 dispensers/ha



Mating disruption       Europe

Rope dispensers (Isonet® PF, Shin-Etsu)
2-years study

Compared different number of dispensers: 300, 400, 500/ha
o MD reduced % mealybug infestation
o No differences among tested rates of dispensers



Experimental plots:
3 vineyards in Alentejo (1-2 ha/plot)

• Golhelha (Reguengos de Monsaraz)
• Monte do Duque (Corval)
• Ribafreixo (Vidigueira)

Period: 2017-2019

Treatment: 
500 dispensers/ha (Isonet® PF, Shin-Etsu) Control plot (1ha)

Mating disruption plot (1ha)

Mating disruption experiments in Portugal



Mating disruption experiments in Portugal

o Male flight monitoring
o May-August
o 4 traps/plot
o weekly counts

o Grapevine infestation level
o June and July
o Visual observation trunk/branches/canopy (60 s/vine)
o 30 vines/plot
o Infestation index: 0 – no mealybugs; 1 – isolated 

individuals; 2 – few mealybug colonies; 3 – several to 
many mealybug colonies

o Grape bunches infestation level at harvest
o 50-100 grape bunches per plot
o Number of mealybug per bunch was counted



Mating disruption experiments in Portugal

o Results  summary
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Mating disruption experiments in Portugal

o Results  summary

0,07

0,18

Mating
disruption

Control

Infestation index per vine 
(June-July)

2.4 xMean values (2017-2019)



Mating disruption experiments in Portugal

o Results  summary

Mean values (2017-2019)

0,18

0,79

Mating disruption Control

N mealybugs per grape bunch
(at harvest)

4.3 x



In summary 

o MD seems to be an effective management tactic to control VM
o The effective dose:

o 62-93 g/ha sex pheromone, i.e. ca. 400 dispensers/ha (Langone et al. 2014)
o 93.8 g/ha sex pheromone, i.e. 625 x 150 mg dispensers/ha (Cocco et al. 2014)
o 90 g/ha sex pheromone, i.e. 500 x 180 mg  dispensers/ha (Cocco et al. 2018)
o 54-90 g/ha, i.e., no differences between 300, 400, and 500 dispensers/ha (Lucchi et al. 2019)

o Mealybug density affects time needed for effective control
o MD affects the reproductive biology of VM
o MD may enhance biological control of VM



Aspects to be considered or clarified 

o VM pherotypes

o Variability in the response to the two identified components of the 
pheromone, in Mediterranean populations of VM

Lavandulyl
senecioate

Lavandulyl 
isovalerate 



Aspects to be considered or clarified 

o Kairomonal effect of the VM sex pheromone: possible 
increment of VM parasitism in MD plots

o Attraction and retention of the parasitoid from surroundings 
o Unmated females of VM live longer and thus are expected to be more 

exposed to parasitoids

Entomologia Experimentalis et Applicata126:122–130, 2008



Aspects to be considered or clarified 

o Mechanism 
of MD?

Miller & Gut (2015) Environ. Entomol. 44(3): 427–453



Aspects to be considered or clarified 

Examples
o dual  purpose  mating  disruption  

dispenser to Lobesia botrana & VM

o aerosol devices

o Reducing the costs of application 

Joint Meeting of the IOBC/WPRS Working Groups “Pheromones and other 
semiochemicals in integrated production” & “Integrated Protection of Fruit Crops”. 
Lisbon, 20-25 January 2019
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