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Current Research on Vine Mealybug

1. Mealybug Controls
a) damage – a review
b) insecticides – current studies
) bi l i l t l ic) biological controls – a review

d) mating disruption – final comments

2. GLRaV Control Programs
) l b l f ll id i la) mealybug-leafroll epidemiology

b) areawide controls

3. Red Blotch
) l ba) are mealybugs or any insects vectors



Which mealybug
Obscure mealybug
(South America)

Which mealybug 
species do you have?

Long-tailed mealybug
Grape meal bu (Australia)Grape mealybug

(native)

Gill’s mealybug
(native – southeastern US)



Obscure mealybug
(South America)

Vine MB is 1 of 4 importantVine MB is 1 of 4 important 
invasive mealybug species 

(sets us apart)

Long-tailed mealybug

(sets us apart)

Vine mealybug
(Mediterranean)

(Australia)

Gill’s mealybug
(native – southeastern US)



Grape mealybug
(native)Vine MB causes more damage

1) (hi h f di )1) more eggs (higher fecundity)
2) feeds on leaves

Obscure mealybug
(South America)Vine mealybug

(Mediterranean)

Long-tailed mealybug
(Australia)



Grape mealybug
(native)Vine MB causes more damage

1) (hi h f di )1) more eggs (higher fecundity)
2) feeds on leaves

3) h d i
Obscure mealybug

3) more honeydew excretion

(South America)Vine mealybug
(Mediterranean)

Long-tailed mealybug
(Australia)



Vine MB causes more damage
- more eggs (higher fecundity)
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Previous studies with insecticides
● Movento is typically the best product
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Previous studies with insecticides
M i i ll h b d● Movento is typically the best product
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Previous studies with insecticides
ki fi d h M● we are working to find out how Movento moves
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Vine mealybug (P. ficus) was the target pest; Lodi, CA.

Movento and Belay applied May 29, 2012
A l d d A il li d J 20 2012Applaud and Assail applied June 20, 2012

Belay additionally applied to all plots July 20, 2012



Why are VMB sometimes hard to kill?
● population on the leaves can be controlled
● fruit generally remain clean

l i h k d h d kill● population on the trunks and roots harder to kill

Pict: K. Daane
Pict: M. Battany

some failures are not failures but a delay in killsome failures are not failures – but a delay in kill



Our Goals: better VMB on the trunk 
● test applications in the spring and early fall● test applications in the spring and early fall
● different vineyards, regions & cultural practices

Modified after : http://www.ipm.ucdavis.edu/PMG/GARDEN/IMAGES/INVERT/lcgrapemealy.jpg



Our Goals: better VMB on the trunk 
● test applications in the spring and early fall● test applications in the spring and early fall
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Understanding the systemic movement of  pesticides

b50

g p
● Example from the early work with Admire
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For most materials – timing and coverage is critical
C f H il d & Rill (K C )Courtesy of  Haviland & Rill (Kern County):

Timing of  Movento may impact levels of  control
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had better control in Kern County table grapes trials.had better control in Kern County table grapes trials. 



For most materials – timing and coverage is criticalg g
Courtesy of  Haviland & Rill (Kern County):

Timing of  Movento may impact levels of  control

Chardonnay, Napa, CA
May 20, 2012

Flames, Edison, CA
May 27, 2012

Work by Bentley (2010) & Daane (2012) in Fresno Co. 
showed applications from April May were equally effectiveshowed applications from April - May were equally effective



Understanding the systematic uptake of  pesticide

● Timing of  application
● Location of  pest populationp p p
● Vine factors (e.g., vine age)
● Pest population stage

Castle &
Haviland



Understanding the systematic uptake of  pesticide

Spirotetramat (SPTA)Spirotetramat (SPTA) 

Spirotetramat metabolite 
(SPTA Enol) 

Modified after: http://www.uic.edu/classes/bios/bios100/lectf03am/translocation.jpg



Factors 

• Age of  vineyards: 6 to 25 years old vines
• Irrigation type: drip vs. floodIrrigation type: drip vs. flood
• Type of  vines: 

• Table grapes (Crimson, Thompson)g p ( , p )
• Raisin grapes (Selma Pete, Thompson)
• Wine grapes ( 9 varieties)

• Grafted vs. non-grafted
• Different rootstocks
• Presence of  girdle
• Different pesticide application rates
• G hi l• Geographical area
• Level of  VMB infestation and location on the vine



Area and level of  infestation

Lodi, heavy infestation 
Napa moderate infestationNapa, moderate infestation 
Fresno, light infestation 



Leaf  & petiolep
Cane
Arm/Cordon/
Trunk
(above & below girdle)( g )
Roots



Testing the extraction QuEChERS method for leavesTesting the extraction QuEChERS method for leaves 
mAU
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Anagyrus pseudococci - female



Anagyrus pseudococci - malegy p m



Problem I: Mealybug Location
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Problem II. Parasitoid Overwintering Biology
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Mating disruption -g p
synthesized sex 

pheromonepheromone



Mating disruption - raisin block in Del Rey
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Insecticides for ‘high density’
Mating disruption to prevent spreadg p p p
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Key Transmission Facts – Acquisition
•Crawlers acquired virus w/in 1 hr
P k 24 h•Peak at 24 hr

Tsai, Almeida et al. Phytopath. (2008)



Key Transmission Facts – Inoculation
•Crawlers inoculated virus w/in 1 hr
P k 24 h•Peak at 24 hr

Tsai, Almeida et al. Phytopath. (2008)



Can we simply kill all mealybugs for GLRaV control?

In a newly plantedIn a newly planted 
block, two treatments: 
insecticides vs control

Cabernet
Sauvignon

(2008)

insecticides vs control

(2008)

Grape MB &
Red Blotch (?)

Grape MB &
GLRaV-3



GLRaV weak source block
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Where did the GLRaV-infected  vines appear?

2009
2011

Insecticides
No insecticides

2011

2011

No insecticides

2013

2011
2011

2012

2013

2010
2011

2012



30 c
Insect growth regulator
Applaud (Buprofezin)

N i t id
Novel materials

20

25Neonicotenoids
Admire (Imidacloprid)
Clutch (Clothianidin)

Insect must feed
Slower kill (1-7 days)
Relatively low residual

10

15

b b

Assail (Acetamiprid)

Biosynthesis inhibitor

Relatively low residual

0

5 aa
OPs and Carbamates

Movento (Spirotetramet)

0
Buprofezin
(Applaud)

AcetamipridClothianidin

Spirotetramet
(Movento)

Control
OPs and Carbamates
Lorsban (Chlorpyrifos)*
Lannate (Methomyl)*
Dimethoate* p

(Assail)(Clutch)
Dimethoate

*Listing here materials still effective
and still registered (leafhoppers)

Spray Volume: 100 GPA; Air-blast Sprayer; label rate (Applaud 12 oz per ac)
Clutch & Movento on 21 June 2011, Applaud & Assail on 7 July 2011

Planococcus ficus, Lodi-Woodbridge wine grapes, Lodi, CA

and still registered (leafhoppers)



Vectors of Viral Pathogens in Vineyards

1. GLRaV Factors that Impact Control
a) mealybug and leafroll species
b) facts about mealybug-leafroll epidemiologyy p y

2. GLRaV Control Programsg
a) mealybug insecticides: which are best
b) vineyard/areawide resistance management

3. What do We Know about Red Blotch
a) grape damage
b) insects as vectors)





Insects scheduled for testing

CCommon name
Western grape leafhopper
Variegated leafhopper
Virginia creeper leafhopperVirginia creeper leafhopper
Potato leafhopper
Blue-green sharpshooter
Vine mealybug
G l bGrape mealybug
Obscure mealybug
European fruit Lecanium scale
Grape phylloxeraG p p y
Aphids
Grape whitefly
Mites



Red blotch data from a GLRaV trial 2008-2014

Insecticides
No insecticides

GLRaV3bGLRaV3a
GLRaV3c

Red Blotch 
block (?)GLRaV3c

GLRaV3d
block (?) 

removed in 
2010



Grape Red Blotch Associated Virus

Healthy vines

Grape Red Blotch Associated Virus 

1) GRBaV has been present since firstHealthy vines1) GRBaV has been present since first 
PCR tests of “false GLRaV” in 2011

photo courtesy
of M. Fuchs



Grape Red Blotch Associated Virus

Healthy vines

Grape Red Blotch Associated Virus

2) It appears to be movingHealthy vines2) It appears to be moving

In 2014, ‘symptomatic vines’ initially (2011-In 2014, symptomatic vines  initially (2011
2012) testing negative for GLRaV showed 
136 of 156 tested GRBaV-positivep

In 2015 – over 300 ‘symptomatic’ vines –y p
some from 2014, some not, some different

photo courtesy
of M. Fuchs



Grape Red Blotch Associated Virus

Healthy vines

Grape Red Blotch Associated Virus

3) There was no insecticide impact andHealthy vines3) There was no insecticide impact and…
…there was a random dispersal of 
GRBaV infected vines – no pattern ofGRBaV infected vines no pattern of   
insect spread

photo courtesy
of M. Fuchs



‘PCR-positive’ does NOT confirm vector!



Conclusions
1) Movento continues to be the best product for vineyard 

mealybugs. Application methods (e.g., timing) for optimal 
f d t d i th tperformance may vary and we are studying the movement 

of Movento to better understand this.

2) Biological controls help, but can be incomplete.

3) Mating disruption can help suppress the population but3) Mating disruption can help suppress the population , but 
may best be used in an areawide, annual program.

4) GLRaV movement can be suppressed using rouging and an 
areawide mealybug control program – but this can be 
expensive and does not guarantee no future lossesexpensive and does not guarantee no future losses

5) We have not shown an insect to be the Red Blotch vector


