Light Brown Apple Moth
Epiphyas postvittana

Photo: Donald Hobern, 2008 wikimedia commons

This presentation is about the Light Brown Apple Moth, an invasive pest posing a
potential economic and environmental threat to Florida.
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Light Brown Apple Moth
• Native to Australia
• First U.S. detection
was in CA in 2006
• Pest of ornamental
plants, crops, and
plantation trees.
Damage on apples
Photos: (Top) - Todd Gilligan, CSU, Bugwood.org #5482456; (Bottom) - Department of Primary Industries and Water, Tasmania Archive, Bugwood.org #5385954

Light Brown Apple Moth (LBAM) is native to Australia, but has long been established
in New Zealand, New Caledonia, Hawaii, and the United Kingdom. The LBAM was
first detected in the US in California, where it is established in some parts of the state.
This species is an economic pest of fruit and ornamental crops, and of managed
forests. The population and range of LBAM continues to expand, and Florida growers
are concerned about the potential for this pest to be introduced and established here
in the state.
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Host Plants
Generalist
• Serious pest of stone and pome fruits
• Adds 1.3% to management costs
• Untreated, can result in 70% crop loss

Florida hosts can include:
• Ornamental: cassia, cypress,
geranium, passionflower, pine, rose
• Agricultural: avocado, blueberry,
cabbage, carrot, citrus, broccoli,
cucumber, loquat, mango, strawberry
• Endangered native species

Larva on young apples

Photos: Department of Primary Industries and Water,
Tasmania Archive, Bugwood.org #5385957

LBAMs are extremely polyphagous (feeding on many foods) herbivores, feeding on
well over 2,000 species of plants in 121 separate families. They appear to prefer
herbaceous plants to woody perennials but will utilize whatever hosts are available.
In particular, they are a serious pest of stone and pome fruit in Australia and New
Zealand. Contributing to increase of 1.3% of management costs and if left untreated
can cause up to 70% of crop loss.
In addition to economically important crops and nursery stock, this moth also
jeopardizes over 70 species, subspecies, or varieties of native plants that are in
danger of extinction.
Florida hosts include: Cassia, Cypress, Geranium, Passionflower, Pine, Rose, Avocado,
Blueberry, Cabbage, Carrots, Citrus, Broccoli, Cucumber, Loquat, Mango, and
Strawberry.
For a full list – http://www.cdfa.ca.gov/plant/factsheets/LBAM_HostList.pdf
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Damage
• Leaf-roller moth (construct
tent)
• Feed on underside of leaves
• Scar exterior surface of fruit
• Older larvae burrow into fruit

Photos: Department of Primary Industries and Water, Tasmania Archive, Bugwood.org #5385955; #5385954

As “leafroller” moths, the larvae will web leaves together to hide from predators, and
then feed safely inside these tents. The "leaf rolls", or nests, that larvae construct
damages leaves and fruit surfaces. Additional damage is caused by direct feeding on
buds and leaves and when older larvae tunnel into the flesh of the fruit. This deforms
the host plant, reduces growth rate, and renders fruit unmarketable.
A USDA quantitative analysis estimated that in high risk areas, light brown apple
moths could cause over $118 million in damages, due to direct effects on apple,
grape, orange, and pear crops of the country, and through widespread international
and domestic trade restrictions.
Areas at highest-risk include the West Coast, Southwestern and Southeastern States.
Although, the estimated damages were combined from analyzing the contiguous
United States.

4

Distribution

Sampled but not found
Intercepted or detected, but
not considered established

Considered established by
USDA APHIS in parts of the
state

Map courtesy of Pest Tracker, National Agricultural Pest Information System (NAPIS)

They were originally a pest of apples in Australia and moved around the world with
the global commodities trade on plants, such as apples, stone fruit, and cut flowers.
The first detection of LBAMs in the continental United States was in Alameda County,
California (near Berkley) in 2006, although the specimens were not determined to
species until 2007. There have been no additional surveys in California since 2014.
In 2011, LBAMs were established by survey in Hawaii.
In 2018, LBAMs were listed as being eradicated in Oregon. As of 2019, there have
been no additional specimens reported in the USA.
Florida growers are concerned that the moth will hitchhike into the state on lettuce,
cut flowers, or strawberries imported from California.
[Found in: New Zealand, 1891; Hawaii, 1896; England, 1936; New Caledonia, 1968;
France, 2004; California, 2007]
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Life cycle

Females lay eggs in 6-10 d

Pupation lasts 10 d

Eggs hatch in 8-9 d

Larval stage ≈ 25 d
Photos:
Department of Primary Industries and Water, Tasmania Archive, Bugwood.org #5385950 (adult); #5385952 (eggs); Todd Gilligan, CSU, Bugwood.org #5495359 (larvae); #5495362 (pupae)

In warmer climates, there can be four or five overlapping generations per year; whereas in colder climates they may be limited
to two generations per year.
The life span of an adult LBAM is 2 to 3 weeks, depending on temperature and host plant availability. Major flight periods occur
during September-October, December-January, February-March, and April-May. First Detectors might see the moth flying at
these times.
Eggs:
Egg masses are laid on the leaves, young stems, or fruit of plants, and contain 2 to 170 slightly overlapping eggs. Eggs hatch
after 5 to 30 days depending on temperature. Each egg is approximately 0.04 inches (0.84 to 0.95 mm) long. They are white to
light green in color and appear flat with a pebbled-like surface. They are laid in small overlapping rafts of twenty to fifty eggs at
a time. As eggs mature, they turn paler yellow-green. They will also turn black or brown when parasitized.
Larvae:
LBAM has 5 to 6 larval instars (the stage between two molts), which can take from three to five weeks to grow through. Cold
temperatures slow larval development and overwintering occurs between the 2nd and 4th larval instars.
Leafroller moth larvae are not very distinct and requiring the molecular methods to positively ID. Newly hatched larvae are pale
green in color and 2 mm in length. As they mature their color deepens and their length increases up to 20 mm.
First instar larvae are about 1.5-2 mm long and have dark brown heads. The other instars have a light brown head and a
greenish-brown region behind the head with no markings.
Mature larvae are 10 to 18 mm in length with a green body and a darker green central stripe and two side stripes. The body
hairs are whitish.
Pupae:
They pupate in a thin-walled silken cocoon webbed between two leaves. The pupa measures between 10 and 15 mm in length
and will turn from green to brown as it matures. The pupal stage will last between 3 and 8 weeks.
Adult:
Adult’s are approximately 0.4 inches (1 cm) long, with a wingspan between 0.6 and 1.3 cm, females being slightly larger than
males.
They have a yellowish-brown to dark brown body color with overlapping brown forewings of varying shades and mottled pale
brown-gray hind wings. Additionally, light brown apple moths are sexually dimorphic, and the females are differentiated by a
dark mark located on the hind margin of each forewing.
The adult moths have whip-like antennae, forward-facing palpi, and no scales on the proboscis.
Females mate and begin to lay eggs 6 to 10 days after emerging from her cocoon and will continue for about 21 days. A female
usually lays around 300 eggs in a lifetime but can produce up to 1,500 eggs.
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Identification: Adults
light brown apple moth colorations

• ID requires expert
species level
confirmation by
dissection of genitalia
or molecular methods
• Highly variable
forewing coloration &
pattern
– NOT a reliable diagnostic
tool.
Photos: Todd Gilligan, CSU, Bugwood.org #5482458

It is important to note that not only do light brown apple moths resemble other
species, but also have a high variety of colorations within the species.
Identification of light brown apple moths requires expert confirmation as they may
exhibit color variation and be difficult to distinguish from other small brown moths.
As seen in these images, the brown shade and pattern of the forewings is highly
variable and cannot be used as a diagnostic character.
Adults can only be reliably identified using genital dissection or molecular methods.
Tools for diagnosing the light brown apple moth and related western U.S. leafrollers
are available at http://keys.lucidcentral.org/keys/v3/LBAM/lucid.html.
If you see a moth that meets the description, please contact your local extension
office or the Florida Department of Agriculture and Consumer Service – Division of
Plant Industry, especially if you are experiencing unusual pest outbreaks and notice
moths or larvae similar to LBAM.
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Look-alike Species - Adults
Epiphyas postvittana

Clepsis peritana

Choristoneura rosaceana

Archips purpurana

There are similarities between adult moths which is why molecular identification is
very important when distinguishing them.
The light brown apple moth (Epiphyas postvittana) closely resembles other members
of the Tortricidae family including C. rosaceana, C. peritana, and A. purpurana. These
3 species are found throughout the US, including Florida.
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Monitoring
Pheromone trap

Scouting
• Look for leafrollers

The USDA eradication program
•
•
•
•

Traps baited with LBAM lure
Sterile males
Quarantines
Ground based & Aerial
treatments
• Biocontrols

Photos: Julieta Brambila, USDA 2011

Millions of dollars have already been spent to prevent the spread of this pest.
The USDA initiated an eradication program in 2007 with emphasis on:
(1) rigorous moth trapping and detection program throughout California and other atrisk states, including the southeastern U.S.
(2) releasing sterile male LBAMs through the use of the sterile insect technique
(3) applying ground-based treatments to control infestations around leading edges
and in densely-affected areas (i.e. commercial nurseries) to reduce
artificial/mechanical spread
(4) rigorous enforcement of quarantines,
(5) use of aerial treatments in unoccupied areas only when necessary.
Some alternative methods that have also been proposed include the use of
pheromone traps and biological controls, such as Trichogramma platerni and
Trichogramma pretiosa wasps.
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Reporting
Distance Diagnostic and Identification System
• Digital Diagnostic
Collaboration
– Extension agents
– Laboratories
– Clinics
– Specialists

• https://ddis.ifas.ufl.edu/

The Digital Diagnostic Identification System (DDIS) connects extension clientele,
extension agent, specialists, plant disease clinics, and government officials. Users can
submit electronic samples through the system to get rapid identification of insect,
weed, mushroom, plant pathogens, and abiotic disorder samples. The general public
and shareholders must contact their local county extension agent before signing up
as extension clientele.
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Reporting a Pest in Florida
UF/IFAS Faculty
• Local county extension office
– https://sfyl.ifas.ufl.edu/find-your-local-office/

• Insect ID Lab- Lyle Buss
– http://entnemdept.ufl.edu/insectid/

• UF/IFAS Plant Diagnostic Center- Dr. Carrie Harmon
– https://plantpath.ifas.ufl.edu/extension/plant-diagnostic-center/

The UF/IFAS faculty is responsible for reporting diseases, insects, weeds, nematodes, or any
other invasive species to the Florida Department Agriculture and Consumer Services, Division
of Plant Industry (FDACS, DPI). Reporting this information is essential to protect Florida
agriculture, communities and natural areas.
Local county extension agents can assist in identifying plant pests or submitting a pest sample
to the correct department or agency for identification. Local extension agents can also sign
up for DDIS and receive samples electronically.
Lyle Buss is the insect identifier at the University of Florida. Visit the link to download the
sample submission form or email him with questions.
Dr. Carrie Harmon is the head of the plant diagnostic center in Gainesville, Florida. Visit the
PDC website to download the sample submission forms. She highly recommends calling prior
to sample submission.

The diagnosticians and identifiers in each area will also provide management strategies for
the sample. If an invasive pest is found, they will send it FDACS, DPI for further testing.
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Reporting
FDACS: Division of Plant Industry
• FDACS, DPI Responsibility
o Announcing detection or establishment of new invasive species.
o Reporting is a legal obligation under Florida Statute 581.091.

• Submission Form
– http://forms.freshfromflorida.com/08400.pdf
– https://www.fdacs.gov/Agriculture-Industry/Pests-and-Diseases/How-toSubmit-a-Sample-for-Identification

Florida Department of Agriculture and Consumer Services: Division of Plant Industry
is a regulatory agency dedicated to the detection and prevention of introduction and
spread of pests and diseases that can affect Florida’s native and commercially grown
plants. Announcing the establishment of new invasive species can affect Florida’s
agricultural producers and trade of agricultural products.
FDACS, DPI provides online submission forms to fill out and send to the agency for
proper identification. DPI provides useful videos of how to properly handle the
specimens before shipping them for identification
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FDACS, DPI Contact
• Division of Plant Industry Helpline
– DPIHelpline@FDACS.gov
– 1-888-397-1517

• Dr. Leroy Whilby, Bureau Chief of Entomology, Nematology and Plant
Pathology
– Leroy.whilby@fdacs.gov
– 352-395-4661

• Dr. Paul Skelley, Chief Entomologist and Assistant Bureau Chief of
Entomology, Nematology and Plant Pathology
– Paul.skelley@fdacs.gov
– 352-395-4678

The DPI contacts provided will assist in determining the next steps if the pest found is
of regulatory concern. Additionally, FDACS, DPI has a hotline with both a phone
number and email for questions and concerns.
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This presentation was originally published
April 1, 2013 and significantly updated
August 9, 2020.
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Educational Disclaimer and Citation
• This presentation can be used for educational purposes for NONPROFIT workshops, trainings, etc.
• Citation:
– Tafel, S., Hodges, A., Ph.D., Derksen, A., M.S., 2014. Light Brown
Apple Moth, Epiphyas postvittana, August 2020.
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