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Insecticide resistance is a major issue
for diamondback moth management





Resistance monitoringςleaf dip assay
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What can we do about insecticide resistance?





Rotation of modes of action is necessary

1

23

4



Rotation is necessary

1

2

3



Rotation is necessary

1

23

Other



What about biological control?



Diadegmainsulareςparasitoid wasp

ÅKey natural enemy
ÅNative, present in CA
ÅReadily parasitizes 

DBM larvae
ÅCan suppress DBM 

populations



Types of DBM parasitoids

Å150+ of hymenopteran 
parasitoids recorded in the 
world.

ÅEgg: Trichogrammaparasitoids

ÅLarval parasitoid: Diadegma
semiclausum

ÅPupal parasitoid: Diadromus
collaris

The life history of C. vestalis and D. collaris. C. vestalis preferentially parasitizes second and third instar P. 
xylostella larvae (L2 and L3); and D. collaris parasitizes pupal stage hosts. Shi et al. 2019. 







At-planting
ÅUntreated

ÅSeed slot application of imidacloprid

ÅClothianidin seed-treatment 

ÅSeed slot application of biologicals (Beauveria+ Trichoderma)

Foliar
ÅUntreated

ÅPyrethroids +
Neonicotinoids 

ÅAlternatives

Thiamethoxam+   
lambda-cyhalothrin

Zeta-cypermethrin+ 
imidacloprid

Thiamethoxam+   
lambda-cyhalothrin

Sulfoxaflor Spirotetramat Flonicamid



2020 trial 2: at harvest (plot)
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!ŘŘƛŜΩǎ ǇǊƻƧŜŎǘǎΥ

New tools for IPM of 
thrips and aphids in 

lettuce



How it started: Broadcast sprayer



²ƘŜǊŜ ƛǘΩǎ ƎƻƛƴƎΥ  aŀƴǘƛǎ ǇǊŜŎƛǎƛƻƴ ǎǇǊŀȅŜǊ



Mantis sprayer experiments

Organic insecticides 
for aphid and thrips 

control

2 trials 

4 products tested

2 application systems

Conventional 
insecticide for aphid 

control

1 trial

2 products tested

2 application systems

Conventional 
insecticide for thrips 

control

1 trial

1 product tested

2 application systems



Mantis with organic insecticides

üOrganic romaine lettuce

üTwo trials at different sites 

ü2 applications 
ÅManual thinning stage
Å7-10 days after spray 1

ü4 products tested with both systems
ÅPyganic(pyrethrin)
ÅEntrust (spinosad)
ÅNeemex(azadirachtin)
ÅMycotrol ESO (B. bassiana)

üAll products applied at per acre label 
max 



Application 1 : Manual thinning stage Application 2 : 7-10 days later 

Mantis with organic insecticides


