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Thrips populations and 
thrips INSV infection in 

nurseries
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INSV/thrips species testing
• Little INSV 

• 5/122 samples – 4.1% - group testing
• Wester flower thrips in all samples
• Onion thrips present
• Negative on TSWV
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Sub-samples with onion thrips







Coverage: 
Adjuvant × Volume × Leaf location

• 3 Adjuvants
• Embrece-EA (16 oz/100gal)
• SYL-COAT (8 oz/100gal)
• Dyne-Amic (16 oz/100gal)

• 2 Volumes
• 60 GPA
• 90 GPA

• 2 time points
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Habitat and Biocontrol (CDFA)

PIs:
Daniel Hasegawa, Eric Brennan, Ian 
Grettenberger, Danny Karp

Key personnel:
- Anna DiPaola (Postdoctoral 

researcher)
- Briley Mullin (PhD student)
- Jasmin Azad-Khan (Asst. Specialist)















Insecticide resistance







Problem: Insecticide-resistant diamondback moths



Resistance 
monitoring



Resistance monitoring – leaf dip assay
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Chlorantraniliprole – Coragen (diamide)



Chlorantraniliprole – Coragen (diamide)



Chlorantraniliprole – Coragen (diamide)



Cyantraniliprole – Exirel/Verimark) (diamide)



Cyantraniliprole – Exirel/Verimark) (diamide)



Emamectin benzoate  Proclaim



Emamectin benzoate  Proclaim



Spinetoram – Radiant (spinosyn)



Spinetoram – Radiant (spinosyn)



Bacillus thuringensis/Bt aizawai - XenTari



Bacillus thuringensis/Bt aizawai - XenTari
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Resistance stability: Does resistance stick 
around?
• Tells us whether pests stay resistant or become susceptible again after 

we stop using a product

Resistant Susceptible



Resistance stability: Two scenarios



Why study resistance stability?

• It tells us whether rotating chemistries will actually work.
• Rotation only restores susceptibility if resistance is unstable.
• If resistance is stable, rotations may not be effective.

• How valuable is a product long-term?
• Stability determines whether older chemistries are worth saving or replacing.



Resistance stability in DBM

• DBM population from China 
(Wang et al. 2012)

• No exposure to the Diamide 
Chlorantraniliprole for 7 
generations

• Resistance is unstable



Resistance stability in DBM

• DBM population from China 
(Wang et al. 2012)

• No exposure to the Diamide 
Chlorantraniliprole for 7 
generations

• Resistance is unstable

But this is only one example, 
what about DBM populations in 
CA?



Resistance to Coragen after 13 generations in 
a Salinas Valley population

Label rate: 269.5 ppm



Resistance to Exirel after 13 generations in a 
Salinas Valley population

Label rate: 268.9 ppm



Take-home message

• Diamide resistance in this population 
does not disappear quickly

• Like resistance, stability may also vary 
by location and population

• Other populations may exhibit different 
trends

• More data is needed to confirm 
whether resistance to diamides is stable 
for this population and others!
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Transplants and tray drenches



What can we do?







• Maximize applications
• Sprayer setup/method
• Volume
• Adjuvant



Rotation is necessary
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Rotation is necessary
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Can we avoid the 
icebergs?
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Mating disruption

PC: Oxitec



Mating disruption

PC: Oxitec



Mating disruption

PC: Oxitec



Mating disruption

PC: Oxitec



Mating disruption

PC: Oxitec

400/acre



Mating disruption

PC: Oxitec

32/acre4/acre



Mating disruption

PC: Oxitec

2600/acre 3000/acre





Mating disruption
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Biological control – resident parasitoids

Diadegma insulare








• Kevin Goding, Sophie Allen
• Field-Vegetable IPM lab undergraduates
• Nursery cooperators
• Industry cooperators/FMC
• Mark Mason+Martin Alfaro + Huntington 

Farms
• Rafael Alfaro + Merrill Farms
• Reed Worthy
• Kim Horton + Taylor Farms
• Joe Padilla + Lakeside farms
• Jaylen Calabro + Braga Fresh Family Farms
• Other PCA/grower cooperators
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