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In mid-November 2007 the California Department of Food and Agriculture (CDFA) has confirmed that more than 13,000 male moths of the non-native pest, light brown apple moth have been found in 12 counties within California.  Most of these moths were captured in pheromone-baited traps distributed throughout the state by the CDFA LBAM Project.  About 77% of all LBAM captures has been located in southern Santa Cruz and northern Monterey counties.  In addition, LBAM larvae and pupae have been confirmed in a total of 46 nursery, cut flower or greenery farms.  All the LBAM infested nurseries have had to treat plants with chemicals that can control all LBAM life stages and then have their properties re-inspected by the LBAM Project.  The LBAM larvae are reported to feed on more than 250 plants and crops; however, to date no immature stages of LBAM have been found on any field or row crops.
Because of the eradication process that is regulated by the LBAM Project, it is difficult to conduct an integrated pest management program (IPM) for LBAM in nurseries.  The following is a proposed management program for weekly monitoring of LBAM and leafrollers in nurseries (Fig 1).  The basic concept for the program is to manage operations such that LBAM populations are excluded or minimized in all situations.  This includes – inspection of all plants introduced into the nursery, management of broad-leaf weeds that could serve as alternate hosts of LBAM, removal of all fruit mummies in which the LBAM larvae may be harbored, scouting of all plants in a nursery once or twice weekly, reporting to the local Agricultural Commissioner if suspected LBAM is found, and treating the nursery for LBAM and leafrollers if necessary.
1.
Inspect all new plants and materials introduced into the nursery (by following procedure 4)
2.
Manage the broad-leaf weeds in the nursery by hand weeding or applying herbicides
3.
Remove all fruit mummies on ground in the nursery
4.
a.
Scout all plants in the nursery 1-2 times per week

b.
The leafroller larvae may feed on leaves, flower buds, and fruits

c.
Inspect the leaves and pay attention on rolled leaves, terminals, blossoms, and fruits



d.
Scout for egg masses, larvae, and pupae of LBAM and other leafrollers

Characteristics of eggs

a. Pale blue-green in color

b. Shinglelike; in masses of 20-50 eggs

c. Commonly on the upper surfaces of opened leaves


Characteristics of larvae

a.
The LBAM larva has 5-6 larval stages



i.
During the first or second larval stages, young larva is pale yellow to light 




brown in color with dark brown head and about 1/4-inch long



ii.
After the second molting the larva appears pale green



iii.
When fully grown the larva is about 3/4 inch long and is pale green with a 



darker green central stripe on the abdomen


b.
A hardened plate (prothroacic shield) is located at the back behind the head


c.
An anal comb is located at the end of the abdomen


d.
The larva prefers to roll and web the leaves with silk to form feeding shelter

e.
When disturbed larva wriggles backward quickly or hangs on leaf by a silk thread, 



and drops to the ground

Characteristics of pupae
a. Wings and appendages of the pupa are pressed against the body (obtect pupa)
b. Most abdominal segments are immovable

c. Usually pupated inside a rolled leaf

For photos of egg masses, larvae, pupae, and adults of LBAM and related species, please check the articles in the following websites: 

Light Brown Apple Moth and Related Species in California, and

Light Brown Apple Moth and Common Leafrollers in California


http://cemonterey.ucdavis.edu/Agriculture/LBAM_(Light_Brown_Apple_Moth).htm

http://cesantacruz.ucdavis.edu/Light_Brown_Apple_Moth_(LBAM)/
5.
a.
If no shinglelike egg mass or suspected LBAM is observed and/or only non-LBAM 


leafrollers are found, conduct the IPM program as usual and managing the non-LBAM if 


necessary

b.
If shinglelike egg mass and/or suspected LBAM are found, submit the specimen to 


the local Agricultural Commissioner or call 1-800-491-1899



i.
If the specimen is confirmed to be negative for LBAM by the LBAM Project, conduct 



the IPM program as usual and managing the non-LBAM if necessary



ii.
If the specimen is confirmed to be positive for LBAM, treat the nursery with 



chemical that is effective to all LBAM life stages and arrange re-inspection of the



nursery with the LBAM Project

6.
A list of insecticides approved for the management of LBAM by the CDFA is available in the following website.  Please read the labels carefully before applying the insecticides.
Insecticides Approved for Managing Light Brown Apple Moth by the California Department of Food and Agriculture [11b/2007]
Footnote: In Australia and New Zealand, under an IPM program the recommended economic threshold for LBAM in vineyard is ≥ 1 egg mass or ≥ 3 larvae observed in 100-shoot sampled.
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Fig. 1.  Recommended procedures of a proposed management program for light brown apple moth and leafrollers in nurseries.
