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What are mealybugs?
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Hemipteran Insects
All have piercing-sucking mouthparts



Hemipteran Insects
All have piercing-sucking mouthparts

Alliaume et al. 2018. Bulle/n of Insectology.



Economically-relevant mealybug species
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Physical damage Virus transmission

How do mealybugs affect the grape industry?



Mealybugs spread viruses in vineyards



Mealybugs spread viruses in vineyards
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Viruses found in mid-Missouri vineyards
2017: A Survey of Viruses Found in Grapevine 
Cultivars Grown in Missouri
James Schoelz, Dean Volenberg and Maher Al 
Rawhanih

- Grape LeafRoll-associated Viruses (GLRaVs) 
are quite prevalent

- GLRaV-3, the main causal agent of Grape 
Leafroll disease, found in 52.7% of vineyards 
surveyed



Grape Leafroll Disease (GLD)

• Caused by grape leafroll-associated viruses (GLRaV-3)

• Spread by mealybugs and scale insects; graft transmissible

• Visual symptoms (V. vinifera)
- red cultivars: curled leaf margins, leaf reddening/green veins
- white cultivars: curled leaf margins, mild leaf blotching

• Physiological symptoms (V. vinifera)
- delayed budbreak, flowering, maturation
- change in berry color, sugar content & acidity

• Susceptibility
- genetic background, age, viral load, etc.

• No cure or treatment
- virus-free rootstock 
- control mealybug populations



Are mealybugs present in mid-Missouri Vineyards?
Summer 2020:

Field surveys: yes



Summer 2020:
Field surveys: yes
Species ID: grape mealybug (Pseudococcus maritimus)

Are mealybugs present in mid-Missouri Vineyards?



Spatial and temporal distribution of grape mealybugs 
in mid-Missouri vineyards

2021 field season

- Formal surveying for mealybugs 
in mid-Missouri vineyards

- 30 grape mealybug pheromone
traps deployed at 14 vineyards

- Traps monitored biweekly from
mid-April to mid-September



Insect sex pheromone biology, briefly

Insects rely upon sex pheromones to find 
each other in the environment



Insect sex pheromone biology, briefly
Grape mealybug

(Pseudococcus mari-mus)

Vine mealybug
(Planococcus ficus)

Sex pheromone compounds, or blends, are 
species-specific



Insect sex pheromone biology, briefly

Sex pheromones are typically released by 
females to aGract males



ExploiJng grape mealybug sex pheromone 
communicaJon to monitor field populaJons

Grape mealybug sex pheromone
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2021 Results: Where are grape mealybugs?



2021 Results: Where are grape mealybugs?
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2021 Results: When are grape mealybugs acJve?
Grape mealybug life cycle

Grape mealybugs typically have two generaIons per year
- overwintering generaOon (acOve April - June)
- summer generaOon (June - August)
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2021 Results: When are grape mealybugs acJve?



Controlling Mealybug populations

Biocontrol agents
predators, parasites, pathogens

Insecticides
Systemic vs contact

MOA rotation
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= opOmal Ome for biological or
chemical control applicaOons



Controlling Mealybug populaJons

Biocontrol agents
predators, parasites, pathogens

Insec@cides
Systemic vs contact

MOA rotaIon

Cultural Prac@ces
Knowledge of infestaIons, biology

LimiIng spreading by humans



Molecular testing of field-collected mealybugs

GeneGc material extracted and tested from 56 mealybugs 
- Collected from 14 vineyards during 2021 growing season



Molecular testing of field-collected mealybugs

GeneGc material extracted and tested from 56 mealybugs 
- Species idenIficaIon: 
verified by DNA tesIng

wild 
mealybug

Pseudococcus
maritimus

PCR 
amplificaOon 
of COX1 gene



Molecular tesJng of field-collected mealybugs

Genetic material extracted and tested from 56 mealybugs 
- Species identification: 
all verified to be grape mealybug

wild 
mealybug

Pseudococcus
maritimus

PCR 
amplificaOon 
of COX1 gene



Molecular tesJng of field-collected mealybugs

Genetic material extracted and tested from 56 mealybugs 
- GLRaV-3 detection by DNA analysis: 
10 samples positive for GLRaV-3

wild 
mealybug GLRaV-3

PCR 
amplification 
of GLRaV-3 *

RNA
extracOon



Molecular testing of field-collected mealybugs

GLRaV-3

GLRaV-3 genome

Genetic material extracted and tested from 56 mealybugs 
- 10 samples positive for GLRaV-3:
- analysis of GLRaV-3 genome verifies virus strain/origin



Future plans
To conGnue through 2022, 
2023 field seasons:

GMB pheromone-based monitoring 
program

- 2021 locaOons, plus more?

Field collecOon of vineyard mealybugs  
- Other species present?

TesOng mealybugs for GLRaVs
- Characterize viruses present

New goals:

Pheromone-based monitoring of other 
vineyard pests

Detection of other grapevine viruses in 
mealybugs



Conclusions, so far…

• Grape mealybugs (GMBs) are in mid-Missouri

• GMBs spread GLRaVs

• GMBs in mid-Missouri test (+) for GLRaV-3

• Effects of GLD in Missouri are unclear

• GMB trapping data can improve control measures

The role of grape mealybugs in spreading grape leafroll 
disease in mid-Missouri vineyards
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