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Problem: Limited modes of actions

Pyrethroids (3A)

Spinosyns-Spinosad (5)

Organophosphates – malathion (1B)

Oxadiazines – Indoxacarb (22A)
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Problem: Pyrethroid-resistant alfalfa weevils





Insecticide resistance
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Insecticide resistance is not a new issue
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Lambda-cyhalothrin bioassays
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What about cross 
resistance?

• Cross resistance between 
lambda-cyhalothrin and 
zeta-cypermethrin

• Limited cross resistance 
between lambda-
cyhalothrin and permethrin

Resistant“Not resistant”



Steward/indoxacarb: opportunity to be proactive
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What have we seen in CA?
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How does resistance spread…
how far, how quickly?

6 mi.
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What do we have to look forward to?

• Resistance across the landscape

• Likely not a lot of future chemicals (see # registered since resistance arose)

• Still DO have susceptibility in the landscape

• Need to make BEST use of current tools in all regions



What can we do?

• Vigorous crop
• Cultural controls
• Monitoring/thresholds

– No spray, no selection

• Best practices for applications
• Rotate modes of actions



Rotation is necessary
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Study overview
• Broad-spectrum insecticides/mixtures
• More selective materials

**Some materials are no longer registered 
or have not yet been registered in CA

Treatment Active ingredient Rate Mode of action Group
Stallion SC** + Dimethoate Zeta-cypermethrin + 

chlorpyrifos + dimethoate
11.75 + 16  fl oz/A Pyrethroid / 

organophosphates
3A / 1B

Warrior II + Dimethoate Lambda-cyhalothrin + 
dimethoate

1.92 + 16  fl oz/A Pyrethroid / 
organophosphate

3A / 1B

Lannate Methomyl 32  fl oz/A Carbamate 1A
Endigo ZCX** Lambda-cyhalothrin + 

thiamethoxam
4.5  fl oz/A Pyrethroid / 

neonicotinoid
3A / 4A

Beleaf 50SG Flonicamid 2.8  oz/A 29
Transform WG** Sulfoxaflor 0.75 / 1  oz/A Sulfoximine 4C
Sivanto 200SL Flupyradifurone 5 / 7 / 10  fl oz/A Butenolide 4D
Untreated



Study overview

• Data collected 3, 7, and 14 days 
after treatment
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What explains these patterns…?
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Natural enemy: pest ratios
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Tank mixtures

EfficacySelectivity
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