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The perfect strawberry



Applied research -
integrated pest 
management (IPM)

focus: everything 
in a grower’s 
“toolbox”
-prevent wasting 
(food) ($) (time)



The billion $ crop…



2nd highest-grossing crop in CA
Supply 90% of US strawberries
41,000 acres worth $3.4 billion 

Julie Guthman and Estelí Jiménez-Soto

Cost $95,000 to 
farm 1 acre in 
California  
=68,000 lbs

(Kansas corn worth $4.6 billion=6 million acres)



Continuous year-round planting=year 
round bug food  

Investigating the pest issues

G. Holmes



Investigating the pest issues

1. 2-6 wks pest 
buildup

2. Green bridge
3. blame game



Mowed

Investigating the pest issues

Best: host free period



Investigating the pest issues



Lygus bugs #1/2 pest
• Western Tarnished Plant Bug Lygus Hesperus
• Pale Legume Bug Lygus elisus

Often run out of options mid-season in areas of heavy pressure.

Investigating the pest issues



• Weekly miticide sprays
• Infest all year long

• early summerTwo spotted spider mites

Lewis mite

Investigating the pest issues

#1/2 
pest



Investigating the pest issues Spotted Wing 
Drosophila
#3-ish



Intro and overview Zukoff lab IPM projects

• Nonchemical options for lygus bugs
• Best use of chemical options for lygus bugs
• UVC ?
• How to make predators work!

• Pred mites BMP
• SWD parasitoids?

• Honey bees in strawberries?



Non-chemical IPM for lygus bugs?

Shimat Joseph 

Investigating the pest issues

Julia Campos



95% CA strawberry growers use lygus bug vacuums 

5-20% efficacy
(kills 98%)

Strict use and maintenance standards to reach 20% efficacy.

2022 Survey 
50% rigs operating too slow
Most operating with clogged or caked baffles
Drivers using them to clean out old plant material
Operating too close or too far from the canopy

CSC research Team



All chemicals listed for lygus management in California strawberries: 
what is working and what isn’t?

Not many…



Lygus hesperus Insecticide Resistance 
Status in California Strawberries 



Lygus bug insecticide screening

Dip assay simulating 100% 
coverage

Noelia Ayuso
Undergraduate
Student intern
Senior project



Non-chemical alternatives?

Saga Robotics

TRIC Robotics

Can UV-C be used to manage insect pests?

Jose L. Alvarado Rojas
Research/lab assistant
M.S. student

Student intern



TRIC Robotics



TRIC Robotics



Saga Robotics



Several field studies in Salinas 
and Santa Maria…
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Improving predatory mite use in strawberries



Non-chemical IPM 
for spider mites

Micro-sprinklers





Biological Control:
Our Primary Defense

L. T. Wilson, T. Archer et al.

Predatory mite

Pirate bug

Six-spotted 
thrips

Spider mite
destroyer
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Video by Jose Alvarado Rojas



Classical biocontrol of mites

Importation of predators
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Honey bees foraging preference in strawberry



Honey bees foraging preference in strawberry



Honey bees foraging preference in strawberry
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