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Overview

– Scouting and identification
– Monitoring with traps
– Pheromone mating disruption
– Insecticides
– Biological control
– Best Management Practices manual
– Future research



ScoutingScouting
Look for LBAM life stages and symptoms



LBAM life stages

Egg mass

Pupa Larva

Omnivorous LR

Adult moth



Symptoms at Symptoms at 
shoot tipsshoot tips

Leaves bound together with Leaves bound together with 
silksilk--like webs or threadslike webs or threads

Leaves chewed, with holesLeaves chewed, with holes

Leaves distortedLeaves distorted



LBAM Larvae Field Identification
• 5 or 6 larva instars. Range in size from 5 or 6 larva instars. Range in size from 
2 mm to 18 mm  (up to 0.75 inch)2 mm to 18 mm  (up to 0.75 inch)

•• Light to medium green bodyLight to medium green body

•• Light yellowLight yellow--brown headbrown head

•• White hairs and light legs.White hairs and light legs.

•• Body darker on  top.Body darker on  top.

•• 3 distinct darker bands running the 3 distinct darker bands running the 
length of the bodylength of the body

•• Prothoracic shield light greenProthoracic shield light green--brownbrown

•• PrePre--spiracular pinaculum (3 hairs) and spiracular pinaculum (3 hairs) and 
anal comb (7 or 8 prongs)anal comb (7 or 8 prongs)

DNA testing is necessary for  
positive identification



Moth Pheromones

• Chemicals produced by 
female moths to 
attract a male of the 
same species.

• Male moths fly upwind, 
following a pheromone 
plume to locate a 
female.

Brunner and Knight, 1993

Brunner and Knight, 1993



Trap MonitoringTrap Monitoring
Synthetic Pheromone

Migrating male LBAM moth attracted 
and killed on sticky boards

Pheromone can be purchased
• Suterra (Bend, Ore.)
• ISCA Technologies (Riverside, CA.)



Other Trapping Methods

Bucket traps (3 effective  bait solutions)

1. Terpinyl acetate and brown sugar
2. Vinegar (acetic acid)
3. Port wine

Ultraviolet-light trap



• Synthetic pheromone is 
applied  in mass in 
dispensers.

• Male moth can not orient 
to female and does not 
successfully mate.

• Conventional 
recommendation is to use 
in large (> 10 A) and 
uniform contiguous areas.Brunner and Knight, 1993

Pheromone Mating DisruptionPheromone Mating Disruption
Management  Theory



Pheromone Mating Disruption in Nurseries

•• Pheromone twist ties Pheromone twist ties 
available from USDA.available from USDA.

•• But how to use them But how to use them 
in nurseries, and is in nurseries, and is 
the practice effective?the practice effective?



Isomate® LBAM Plus 
Application in Nurseries

1

3

2

4

300 twist ties per acre = 13 X 13 foot square



Nursery 1 (8.0 acres, Santa Cruz County)
LBAM moths trapped

Isomate LBAM Plus applied 15 Mar. and 30 Sept. 2010



USDA Positive LBAM Larval Finds
Post Mating Disruption Implementation

March 2010 to September 2010

Nine positive finds during this period



Nursery 2 (2.2 acres, Santa Cruz County)
LBAM moths trapped

Isomate LBAM Plus applied 4 Mar. and 4 Oct. 2010
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Pheromone Mating 
Disruption

• Mating disruption in a typical nursery is 
effective-- but not completely.

• Pheromone twist ties 
– Uniform and widely distributed
– Maintain them that way
– Extend distribution beyond nursery 

perimeters



Pheromone Mating 
Disruption

• Pheromone twist ties 
– Apply at or slightly above plant canopy.
– Don’t let plants over grow them.
– Apply at maximum registered rate, 

every 6 months.
– Twist ties are available, at no cost, through 

several Agricultural Commissioners’ offices.  



Field Evaluation of 
LBAM Insecticides

• Evaluate many of the CDFA approved 
insecticides in field conditions.
• Several chemical modes of actions
• Chemical + horticultural oil “for eggs”

• Evaluate affect on egg laying. 
• Evaluate residual insecticidal action.

Research financial support:  USDA  APHIS

Fall 2010 to Spring 2011
Summer 2011 to Fall 2011



Insecticides Applied Before and After Egg Laying
2 experimental protocols

Day 1 Week 1 Evaluate
• Egg number
• Egg hatch
• Larvae,pupae
and adults 

Week 2 Week 3

Insecticide Treatments

Week 1

Week 2 Week 3





Effect of Insecticides on Surviving Larvae, Pupae and Adults
Treatments Applied Before Eggs Deposited



Effect of Insecticides on Total Surviving Life Stages
Treatments Applied After Eggs Deposited



See CAPCA Adviser 
October 2011



Biological Control

• Augment biological control with  
releases of commercially available 
Trichogramma platneri at 
nursery perimeters or within 
nursery.

Trichogramma platneri

Photo: J.Clark



ResourcesResources
www.cdfa.ca.gov/LBAM 



Research needs
• LBAM Identification and symptom field guide 
• Host range 

– Perimeter natives and weeds
– Sentinel ornamentals or low risk hedges

• Reducing moth migration from
outside of nursery perimeter
– Bait or pheromone trapping
– Extension of pheromone mating disruption
– Biological control, Trichogramma platneri

• Systemic insecticides
• Use of Degree Day models in field
• Others? 
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