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Vine MB is 1 of 4 important 

invasive mealybug species in 

California vineyards
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grape leafroll associated viruses

Vine MB causes more damage

1) more eggs, more generations

2) feeds on leaves

3) more honeydew excretion





In 1952-53, in a 

Tulare Co. table 

grape vineyard with 

a history of grape 

mealybug 

infestation, 

excellent control 

(<1%) was 

achieved with low 

rates of parathion



Parathion

Dinoseb

Permethrin

Chloroyrifos

Methidathion



Arrival of the vine MB in the 

1990s changed the vineyard 

mealybug situation

Initial insecticide work (1990s) 

driven by Chemical Industry 

along with Walt Bentley, Kent 

Daane, Nick Toscano, and 

others.

Later work (2000s) driven by 

novel materials (Chemical 

Industry) and refined by David 

Haviland,  Walt Bentley, Kent 

Daane, Lucia Varela, Rhonda 

Smith, and others
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In the 1990s, Chemical Industry and UC sought alternates 

to in-season OPs and Carbamates

Spray Volume: 100 GPA; Air-blast Sprayer; label rate. 

Details in Daane et al. 2006. Calif. Agricul. 60(1): 31-38. 

Vine mealybug (P. ficus) was the target pest; Del Rey, CA.
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With the ‘new’ old materials – primarily Admire & Assail (neonicotenoids), 

Applaud (IGR) and Lorsban (OP), the objective was to fine-tune their use.

Spray Volume: 100 GPA; Air-blast Sprayer; label rate. 

Details in Daane et al. 2006. Calif. Agricul. 60(1): 31-38. 

Vine mealybug (P. ficus) was the target pest; Del Rey, CA.
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Spray Volume: 100 GPA; Air-blast Sprayer; label rate (Applaud 12 oz per ac)

Belay  & Movento on 21 June 2011, Applaud & Assail on 7 July 2011

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

F
ru

it
 d

a
m

a
g

e
 (

%
 c

a
te

g
o

ry
)

Since the 1990s, there are many novel materials. 

Here, I focus on Movento, Admire, Applaud, Belay, Assail, & Lorsban



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

Spirotetramat (SPTA) 

Spirotetramat metabolite 

(SPTA Enol) 

Understanding the systematic uptake of pesticide

Foliar spray
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Spirotetramat

Enol

Enol-Glc

Ketohydroxy

Spirotetramat is a tetronic acid derivative and acts as a lipid biosynthesis 

inhibitor. Lipids (fats, oils, waxes, vitamins, hormones) are essential to an 

animal’s existence. Spirotetramat is effective against juvenile stages (like 

a growth hormone), but can reduce adult fecundity and fertility. Death 

also occurs because mealybugs will have their energy transport system 

disrupted and should cease movement.
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Spray Volume: 100 GPA; Air-blast Sprayer; label rate. 

Vine mealybug (P. ficus) was the target pest; Lodi, CA.

Movento and Belay applied May 29, 2012

Applaud and Assail applied June 20, 2012

Belay additionally applied to all plots July 20, 2012

c

2012 Lodi wine grape trial showed some problems across all of the 

selected materials: Timing? Application?

Belay



• Age of vineyards: 6 to 25 years old vines

• Geographic region

• Irrigation type: drip vs. flood

• Type of vines (e.g., table vs. wine)

• Presence of girdle

• Different pesticide application rates

• VMB infestation and location on the vine



• Leaf & petiole

• Cane

• Arm/Cordon

• Trunk (above & below girdle)

• Roots

• Use of “HPLC” to analyze vine samples 
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Average and Individual samples
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Average and Individual samples
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24 oz Movento applied 13 October

Leaf petiole samples 

7 days after treatment

20 yr old Thompson seedless

flood irrigation

Average

Spirotetramat

Spirotetramat enol

1 2 3 4 5 6
0

10

20

30

40

50

60





2.41

Bark tissue sample



6.14

So we have visited a number of farms with large mealybug 

populations, which have been treated with a number of 

products, but in most cases we have found an explanation 

other than resistance is more plausible – in this case we simple 

can’t find the Spirotetramat or Enol in the vine, in other cases 

the product was applied too late in the season

2.41



Questions we have been trying to address:

• Timing & methods of application

• Location of pest population

• Vine factors (e.g., vine age)

• Pest population stage

• Vine physiology



Additional questions (besides vine, location and application)

• What impacts the conversion of SPAT to SPAT-Enol?

• What is the dose (rate) of Enol needed in the vine to kill?

• Is SPAT to SPAT-Enol converted as easily outside of leaves?

• Do the metabolites move passively with the phloem

• Do SPAY or SPAT-Enol move from the roots to leaves

• What is the impact of SPAT-Enol on MB stages
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Conclusions

1) There are 5-7 different mealybug species in California vineyards and each had 
different biologies and there requires different controls.

2) Chemical controls remain the most common tool – but are costly and no farmers 
wants to spend the money if the can do something else.

3) Common insecticides are Movento, Belay, Admire (and generic), Assail, Platinum, 
Venom, Assail, Applaud, Closure & Sequoia (sulfoxaflor) 

4) Sampling using visual counts is tedious; using pheromone traps helps, and mealybug 
ID also takes time and expertise.

5) There are great biological controls for some mealybug species (e.g., grape mealybug) 
while other species have partial controls. Ants disrupt biological controls

6) There are some other controls – such as mating disruption for vine mealybug – but 
this will probably not be developed for grape mealybug.

7) Mealybugs also vector plant pathogens and this completely change control options 
and decisions.



Anagyrus pseudococci 
(Spanish strain)



Still – not all NE provide ‘perfect’ control
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Still – not all NE provide ‘perfect’ control



Biological cues in the 
field can help

Pheromone traps



Pheromone Monitoring – Can be Faster, Easier, More Effective



Insecticides for ‘high density’
Mating disruption to prevent spread



Conclusions

1) There are 5-7 different mealybug species in vineyards and each had 
different biologies and there requires different controls – from very 
few to multiple controls and costs.

2) Sampling using visual counts is tedious; using pheromone traps helps 
but is costly, and mealybug ID also takes time and expertise.

3) Chemical controls remain the most common tool – but are costly and 
no farmers wants to spend the money if the can do something else.

4) There are great biological controls for some mealybug species (e.g., 
grape mealybug) while other species have partial controls.

5) Ants disrupt biological controls

6) There are some other controls – such as mating disruption – but 
these have a high costs.

7) Mealybugs also vector plant pathogens and this completely change 
control options and decisions.


