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the reclassification process with trading partners. 
 
Box 2  Excerpt of Phytosanitary Advisory of Mexico 12-2007 
 

 

 
 
Box 3  Communication from Canadian Agricultural Official Regarding LBAM 
Quarantine 
"While LBAM is not known to cause significant damage to crops, it is considered to be 
of economic importance to Canada because it is regulated by our trading partners such 
as the United States, our largest trading partner. We export $2.5 billion worth of LBAM 
host material worldwide annually, much of which goes to the US If the pest were to 
become established in our greenhouses or outdoor micro-climates, our access to the 
US markets could be seriously impeded. It is on this basis that LBAM is a quarantine 
pest to Canada."  

Katharine Church 
Program Officer/Agente de Programme 

Horticulture Section/ Section de l'horticulture 
Canadian Food Inspection Agency/ 

Agence canadienne d'inspection des aliments (2.20.08) 
 
Trading partners did not mandate that an eradication program be implemented. Rather 
they require phytosanitary certificates showing US exports to be free of LBAM. Based 
on the export experience of countries such as Australia and New Zealand, the 
requirements being imposed by USDA to meet these phytosanitary requirements are far 
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in excess of what is needed to keep LBAM out of shipments and appear to be driven by 
the desire to eradicate. Meeting quarantine requirements, even as onerous as the 
LBAM zero-tolerance requirements of the US, are readily achieved by agriculture 
interests in Australia and New Zealand who deal with LBAM predominantly as a crop 
quality issue. The transient nature of LBAM as a pest and its ability to be effectively 
mitigated through production-level management practices were supported in statements 
by USDA/APHIS officials to international trade partners (Dunkle 2007; Fedchock 2007). 
This should be given sincere consideration and not just political posturing for 
maintaining trade equilibrium. 
 
Box 4  Statement of USDA regarding effectiveness of managing LBAM as a crop 
quality issue 
“LBAM if left unchecked has the potential to cause significant economic losses to 
California due to increased production costs and the possible loss of international and 
domestic markets. However, these impacts can be effectively mitigated through 
production-level management practices.” 

Richard L. Dunkle 
Deputy Administrator 

USDA-APHIS 
Plant Protection and Quarantine 

(3.22.07) 
 
Box 5  Statement of USDA acknowledging the superficial damage caused by 
LBAM 
“Based on scientific consideration, Epiphyas postvittana is a Tortricid moth, and is a leaf 
tier that sometimes feeds externally on fruits. It is a transient pest, and through our 
standard phytosanitary export procedures, E. postvittana will not pose a threat to any of 
our importing countries.” 

Craig Fedchock 
Assistant Deputy Administrator USDA-APHIS 

Phytosanitary Issues Management 
(5.10.07) 

 
Similar quarantines apply to inter- and intra-state commerce of California produce. 
However, numerous crops including brassica species (broccoli, Brussels sprouts, 
cabbage, etc.), parsley, collards, celery, head and leaf lettuce, spinach, asparagus, 
carrots, peppers, artichokes, and walnuts, among others, are exempted from interstate 
quarantines. Mexico has similarly relaxed export requirements for several crops 
indicating that enforcement of quarantine restrictions is in fact flexible. The key criteria 
for obtaining these exemptions is that the exempted crops are subject to integrated pest 
management practices that sufficiently reduce the risk of spread or infestation of LBAM, 
that other management tools that will target Lepidopteran species in general are being 
used, or that the host portion of the crops is not present (i.e. leaves absent or removed 
as is the case for root crops). 
 As noted, neither the European Union nor the United Kingdom quarantine 
against LBAM and so do not represent potential trade barriers. Asian countries do 
quarantine against LBAM but basically mandate that no living organisms be present on 
imported commodities so are already under the strictest of phytosanitary requirements 
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irrespective of LBAM. 
A review of LBAM in the context of modern agriculture practices indicates that 

there is little or no basis for quarantine of this insect and would seem to impetus for the 
relaxation of quarantine restrictions. The US need only take the lead in this regard. For 
USDA, CDFA, and California agriculture interests, reclassification of LBAM and 
negotiations with trading partners would end the quarantine and would likely be the 
most cost-effective and safest way to address the issue of LBAM internationally. 
Maintaining an unjustified and outdated classification of LBAM as a quarantinable pest 
makes both agricultural interests and residents victims of potentially unnecessary, 
expensive, and unpopular quarantine and eradication programs that may jeopardize 
human health and the environment and injure the credibility of agriculture regulatory 
agencies when future programs against more significant pests are needed. 
 

Part VII: Integrated Pest Management Practices for Control of LBAM 

An important consideration in whether a pest should or can be reclassified from an 
“actionable” to “non-actionable” status is the availability to control the insect both 
effectively and cost-effectively. It has been clearly demonstrated that utilization of IPM 
practices is effective at controlling LBAM in agricultural settings, that multiple insects 
can be managed simultaneously with decreasing scales of cost, and that many of the 
practices used are those that reflect good agricultural practices that reduce the risk of all 
pests. As noted with management of LBAM in apples in Tasmania, formal cost 
assessments of IPM controls have shown IPM practices to be cost neutral and likely to 
save growers money once the practices are established (Rapley 1999). 

While the focus of this petition is on LBAM, the issues raised herein reflect on 
agricultural management practices overall with a long-term goal of developing truly 
sustainable practices. It is clear that scheduled use of harsh pesticides is one of the 
primary causes of pest infestations, due to the destruction of natural predators and 
parasitoids as well as the development of resistance to the pesticides by the pests (Gurr 
et al. 2005). The literature is clear that excessive pesticide use is one of the primary 
reasons for LBAM emerging as a pest (Geier and Briese 1981). It is also clear that the 
development of healthy ecosystems, which give rise to natural predators, offer effective, 
cost-effective, and sustainable forms of pest management. (Alexandra no year given; 
Glenn 2000; Prokopy 2003). The majority of potential crop pests are controlled 
biologically at no expense to growers (De Bach 1974) and should be encouraged. The 
key principles of an effective IPM program to prevent pest invasion are as follows 
(Bernard et al. 2007; Magarey et al. 1994): 
 

1) Minimize sprays that are toxic to beneficials and monitor pests and diseases, 
and;  

2) Monitor beneficials, and; 
3) Encourage beneficials, and; 
4) Release beneficials when necessary, and; 
5) Encourage beneficials at a regional level 

 
As previously noted, in New Zealand where, like the US, LBAM is an introduced 

pest, LBAM is not singled out as a pest requiring specific treatment other than to meet 
US quarantine restrictions, which may require chemical or biological treatments to meet 
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thresholds. Rather it is grouped together in a leafroller complex consisting of other 
established naturalized leafrollers. Compared to all pests, the leafroller complex is 
considered to be of minor significance and most pest damage to New Zealand crops is 
due to other pests. In the Hawkes Bay and Central Otago regions of New Zealand, 
approximately 10% and 4%, respectively of producers are organic. Because organic 
systems encourage beneficial insect populations and do not negatively affect beneficial 
predators by use of harsh chemical controls, pests (including LBAM) are generally not 
problems (Harder and Rosendale 2008). This is similarly been reported for organic 
producers in Australia (Glenn 2000). 

Under an integrated fruit production (IFP) program the leafroller complex is easily 
monitored in the early spring (the time of active mating) with pheromone trapping and 
visual inspection. If leafroller populations appear beyond acceptable thresholds 
(guidelines available at http://www.hortnet.co.nz/key/) spray regimens of insect growth 
regulators (IGR; e.g. Intrepid, Confirm: methoxyfenozide, tebufenozide) are applied and 
typically provide season-long population control. The primary reason for treatment is to 
meet US LBAM restrictions not because of a threat to crops. Also, pesticide treatments 
that are applied for the management and control of other pests (e.g. wooly apple aphid, 
mealy bugs, scale, and codling moth) (Williams 2000) also provide control over the 
leafroller complex often making specific treatment of LBAM unnecessary, except 
occasionally. 
 It is also important to note that trapping data and larvae presence often does not 
correlate with “infestation” of crops. Buchanan (1977) reported that larval generation in 
Australian grapes in December and January remained low despite relatively large 
numbers of larvae in November. The same author further noted that relatively large 
numbers of moths were captured in lures in November and December but that this was 
not correlated with corresponding increases in larval numbers on vines during late 
December and January. This likely reflects the reduced ability of LBAM to mate and 
produce viable eggs with successive matings or the polyphagous and non-specific 
nature of LBAM in not specifically targeting crops. 

Domestically, agriculture officials and international trading partners have granted 
exemptions from LBAM quarantines to agriculture interests for a variety of reasons 
showing that integrated pest management practices (IPM) provide adequate control of 
LBAM that are sufficient to meet national and international trade requirements. The key 
denominators in obtaining these exemptions is that the crops are either subject to IPM 
practices which will sufficiently reduce the risk of spread of LBAM, that other 
management tools that will target Lepidopteran species in general are being used, or 
that the host portion of the crops are not present (leaves absent or removed). 

The primary goals of the management of any pest are to prevent damage to 
crops and satisfy trading partners who have quarantines against the managed pests. As 
noted previously, a high degree of LBAM control has been obtained based on export 
data. Additionally, even the presence of a rare “positive” LBAM find does not mean the 
find will become a viable pest. It may be a parasitized egg or unviable larva, which for 
trading purposes, is subject to rejection for export. In New Zealand, IPM practices for 
LBAM have developed to a high enough degree of LBAM control to satisfy US 
requirements without aerial spraying of pesticides (Harder and Rosendale 2008; MAF 
2005). Moreover, the IPM practices promoted by the University of California Agriculture 
and Natural Resources for controlling other leafrollers include the exact same 
management practices found by New Zealand agriculture to be effective in controlling 
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LBAM (UC IPM 2006) suggesting that no new controls are needs, with the possible 
exception of LBAM-specific monitoring. 

Mating disruption, such as is attempted in the California LBAM eradication 
program, can be an effective tool for reducing LBAM populations in summer fruit 
orchards but is only effective when population densities are very low (Bailey 1997). 
Central Otago growers in New Zealand, using area-wide mating disruption by placing 
twist ties (600 per hectare) in orchards, considered the results very promising as no 
more leafrollers were found in 2006/2007 than in previous years. The results compared 
well with those of growers using insecticides, and a 78% reduction in leafroller 
insecticide use overall was reported in the first year of using mating disruption. 
However, mating disruption does not kill insects, it only delays mating. Older tortricids 
(e.g. LBAM and codling moth) are not as reproductively successful as younger moths 
and so reproduce at a lower rate. Thus, a delay in mating results in a suppression of the 
populations and the result is a greater ability to control the reduced populations with 
other treatments (e.g. insect growth regulators or timed use of biocides) in order to meet 
economic sanctions. Moreover, pheromones cannot completely eliminate all mating and 
insects become resistant to pheromone and biocide treatments in relatively short 
periods of time. Most significantly in regards to the current LBAM management 
programs in New Zealand, pheromones are not used as broadly applied aerial sprays 
as this blinds the monitoring process, which is a critical component of eradication or 
control programs. Thus the use of blanket sprays of pheromones as recommended in 
the LBAM eradication program interferes with monitoring. Effective monitoring is needed 
to track populations and determine optimal time to use other, usually directly biocidal or 
biological treatments. 

In Australia and New Zealand, there are some years where no treatment at all of 
LBAM is required; in some areas of Australia no treatment may be required for 6 years; 
in others areas it is every 3 to 4 or 1 to 2 years. Each area is unique. In addition to 
naturally occurring biological controls in the form of parasitoids and predators, there are 
many IPM practices that have been used successfully in New Zealand that have 
resulted in a high degree of natural biological control of LBAM. Following are examples 
of these practices. 
 
LBAM Management: A Crop Quality Issue 
In New Zealand, LBAM is predominantly managed as a crop quality issue. Monitoring 
allows for appropriate treatments to be implemented when necessary and no treatments 
when they are not needed. Based on the overwhelming majority of the published 
literature on LBAM it is clear that its significance as an injurious pest increases with 
increased disruption of ecosystems, specifically as precipitated by excessive 
organophosphate use and the loss of beneficial predators that accompanies such 
biocides. Conversely, it is equally clear that LBAM is generally not a significantly 
injurious pest, and damage when it does occur, is predominantly superficial. LBAM is 
easily managed in agriculture settings with safe, effective, and cost-effective IPM tools, 
often times not requiring any controls beyond natural predation and routine monitoring, 
and is clearly not a threat to native flora. From a biological perspective LBAM will likely 
blend with all the other more than 1200 tortricids of North America as food chain insects 
for other organisms. 
 Prudence dictates appropriate monitoring to determine if the predicted natural 
controls of LBAM will in fact provide the same level of control as is observed in 
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Australia, the European Union, Hawaii, New Zealand, and the United Kingdom. USDA 
and agriculture would be best served by reclassification of LBAM to relieve the domestic 
pressures of quarantines, work with trading partners to continue to exercise flexibility in 
the enforcement of the current trade restrictions, commission an independent pest risk 
assessment according to internationally accepted standards, and seek immediate 
harmonization of LBAM classification with trading partners. 
 
Examples of IPM Practices for the Control of LBAM 
1. Green waste management: Early studies showed that LBAM does not have a high 
degree of survivability in deciduous trees due to the loss of leaves and therefore the 
leafroller’s food supply, such as in apple orchards and vineyards. Leafroller larvae can 
however survive in the leaves on the ground, though a high level of predation (~50%) 
occurs in the understorey. Decreased habitat and greater parasitism can be achieved 
by eliminating understorey waste thereby eliminating larval protection. Reduction of 
LBAM habitats can also be achieved by removing dead and mummified fruits from trees 
and vines. The emphasis is on providing LBAM with a supplementary food source in the 
form of high quality, easily accessible nectar and pollen, shelter from summer heat and 
low humidity, and over-wintering habitats (Bernard et al. 2007), which are cleared away 
at the end of the growing season. 
 
2. Intercropping: The primary control for Lepidopteran species such as LBAM are 
naturally occurring predators, of which there are many. Intercropping with various crops 
(e.g. alyssum, buckwheat, coriander, fava beans, white clover, etc.) results in varying 
degrees of increased parasitism due to increased attraction and longevity of beneficial 
predators due to the increased presence of nectar (Begum 2004; Begum et al. 2006; 
Gurr et al. 2005; Irvin 1999; Irvin et al. 2006). Many nitrogen-fixing legume ground 
covers provide hosts for LBAM and should be removed from the understorey (such as 
by grazing sheep) to reduce overwintering LBAM populations. White clover (Trifolium 
repens) was found to provide the greatest degree of predation of several legumes 
tested (Burnip and Suckling 1997). In some New Zealand vineyards, intercropping with 
buckwheat (Polygonum fagopyron) in every 10th mid-row (25 m) reduced LBAM and 
other leaf rollers to below economic thresholds without a need to spray (Bernard et al. 
2008). 
 
3. Insect growth regulators (IGR): These are products that interrupt or inhibit the life 
cycle of a pest. Those used for LBAM include methoxyfenozide (Intrepid) and 
tebufenozide (Concern). These speed up the development process of the larvae at a 
rate faster than the outer skin of the larvae can withstand. This causes the skin to crack 
killing the larval instars or neonate larvae through dehydration. Other insect growth 
regulators may inhibit the maturation process of targeted pests thereby inhibiting 
reproduction. 
 
4. Release of parasitoids: A primary tool used in Australia and New Zealand for LBAM 
control includes the release of wasps, primarily Trichogramma carverae. Varying 
degrees of parasitism have been reported. One study in 1997 reported parasitism of 
approximately 75% of LBAM egg masses when released at a rate of 75,000 per hectare 
at 30 release sites and was described as quick and inexpensive (Glenn and Hoffmann 
1997). Glen (2000) reported levels of parasitism of 40% to 50% at 20,000 wasps per 
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hectare; 75% to 80% at 70,000 per hectare; and 90% to 95% at 100,000 per hectare 
with favorable weather conditions. Overall, in Australian field surveys rates of LBAM 
parasitism of 60% to 90% have been reported with Trichogramma (Glenn 2000). 
Specifically this control method has been demonstrated as effective in grapes, one of 
the primary crops of concern regarding LBAM. At least two species of California native 
Trichogrammas (T. pretiosum, T. minutum) have been shown by CDFA to result in a 
high degree of larval parasitization by approximately 51%. 

Wasps must be released at the beginning of the LBAM egg laying period in order 
to maximize the chance for parasitization and must be monitored after the release by 
collecting and keeping the eggs in a warm area. The greater number of eggs go black 
the greater the parasitization that has been achieved. This is a monitoring technique 
that can be used to project the potential pressure that may be caused by LBAM that 
season (Llewellyn no year given). 

CDFA is intending to use the release of sterile wasps release as a methodology 
to control LBAM. However, there are numerous native moths that serve as an important 
source of food for a wide range of animals from hatchlings to salmon, whose 
populations are already struggling. The introduced wasps are general predators and will 
not select only LBAM to parasitize so this must be done with care and consideration of 
the rest of the food chain. Native moths as well as monarch butterflies, which are 
protected in the Santa Cruz area, will also be prey to increased wasps. Therefore, a 
release of 1 million parasitic wasps per acre as planned by CDFA is highly questionable 
from an ecological perspective. Minimally, it should be determined if native naturally 
occurring parasitoids are already providing equal or greater predation against LBAM 
prior to the release of high concentrations of native wasps that can disrupt ecological 
balance, especially in areas inhabited by monarch butterflies. If LBAM has been in 
California for decades as is likely, then it is clear that natural predation without the 
introduction of any additional beneficial predators is already taking place. USDA is also 
proposing to release non-native predators (Dolichogenidea tasmanica, Goniozus 
jacintae, Bracon sp., Bassus sp., Brachymeria teuta) as LBAM controls (Mills Lab 
2008). An introduction of another exotic species without appropriate environmental 
impact reviews of the effects of these on native species represents an ill-advised 
approach to LBAM management. Moreover, the most specific parasitoid of LBAM in 
Australia, Dolichogenidea tasmanica offers a 51% rate of parasitism (Mills 2008), the 
same rate as that reported by Roltsch (2008a) for native Trichogramma wasps. While 
Dolichogenidea tasmanica is a specific parasitoid and Trichogramma is a general 
parasitoid, investigation of the rate of natural parasitization as well as predation should 
be considered prior to the introduction of other exotic species. 
 
5. Early season control: LBAM is best controlled in the early season with insect growth 
regulators as noted previously or at emergence with insecticidal sprays. Proper timing of 
treatment, which can be determined through trapping and inspection, can provide 
complete control for the season. Trapping can be done through the use of pheromone 
traps, a mixture of water/port wine lures, or through visual inspection of broad leaves for 
presence of larvae and pupae. This determines the extent of the over wintering 
population and potential for subsequent egg density. Increased trapping does not, 
however, equate to increased larval densities. An increase in LBAM in traps should 
primarily be used as a indicator for greater inspection of vines for the presence of eggs 
or larvae rather than scheduled sprays. Depending on the extent of the population, the 
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most appropriate treatment method can be used. For pome or stone fruit, proper 
treatment time would be at late petal or shuck fall, respectively (Williams 2000). When 
used, biological control through natural enemy release must be done when eggs are 
present; insecticidal sprays must be used when eggs are hatching (DPI 2007; VitiNotes 
2006). 
 
6. Thinning fruit: Thinning fruit gives less protection to LBAM than clusters, which offer 
greater protection from predation, and can prevent much of the damage that can be 
caused by LBAM. Part of the damage that can be caused by LBAM is due to inhabited 
leaves coming in contact with clusters of fruits, which also allows greater movement 
between the fruits thus proportionately increasing damage with increases in fruit density 
(Williams 2000). Thinning increases the potential for natural enemies and also allows for 
greater coverage of other treatments that may be used. 
 
7. Use soft sprays: Attention must be paid to the use of treatments that have the least 
detrimental effect on beneficial predators. For naturally occurring or released predators 
to be effective broad-spectrum insecticides must be avoided (Il”ichev and Flett 1999). 
Populations of LBAM are most effectively controlled in those areas where naturally 
occurring enemies have not been damaged by harsh insecticides (Thomas 1989). The 
use of organochlorines, organophosphates, pyrethroids, and spinosad have detrimental 
effects on beneficial predators and should be avoided. 
 
8. Mating disruption: The appropriate use of pheromones in agricultural settings has 
been shown to reduce damage to crops to 0.1 to 0.2% (e.g. for Oriental fruit fly) (Il”ichev 
and Flett 1999). Mating disruption, as noted by the Technical Working Group and others 
(e.g. Bailey 1997), is most effective when population densities are very low and is 
ineffective in rains and under overhead irrigation. Mating disruption tools come in 
various forms (e.g. sprays used in hand or automatic emitters, pheromone impregnated 
twist ties; pheromone sticky traps, etc.). Mating disruption was predominantly designed 
to reduce insect populations to a degree that results in a need for less biocide use and 
only results in a temporary and partial disruption of mating. 
 
9. Monitoring and treatment thresholds: Proper monitoring and timing for optimal 
biological treatments can minimize the need for spraying treatments. There are clear 
guidelines for monitoring and inspection given in the agriculture literature of Australia 
and New Zealand (see Bailey 1997; Loch 2007; VitiNotes 2006; Williams 2000). 
Additionally, computer models have been used to determine the egg hatch and moth 
emergence in grapes to more effectively track the optimal times for treatments (see 
Figure 5) (Madge and Stirrat 1991; Mo 2004). 
 
10. Modification of host tolerance: As with many biological organisms, the healthiest 
plants are most resistant to and can recover from insect predation. By producing a 
vigorous crop, it is sometimes possible to overcome a degree of the damage that 
otherwise would be sustained from a pest population (Pedigo 2002). The primary LBAM 
literature as reported shows clearly that LBAM is an artifact of poor agriculture 
management techniques and that such practices, while once prevalent in US agriculture 
settings, are less so today. 
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11. Chemical treatments: In addition to controlling LBAM through classic biological 
means, a variety of chemical treatments can also be used. Those products that disrupt 
the ecosystem the least should be used as first options. Use of pheromones can reduce 
populations to thresholds that increase the effectiveness of other biological control 
techniques such as parasitoid and sterile insect release, thus reducing the use of 
harsher insecticides that ultimately give rise to pests in general. For those not wanting 
to employ good agriculture practices, many of the chemicals (e.g. Bt, azinphos-methyl, 
carbaryl) used to control other pests (e.g. codling moth, orange tortrix, omnivorous 
leafroller) provide adequate control of LBAM (Williams 2000) though will eventually stop 
working due to resistance. 

As noted, pheromones, spinosads, and insect growth regulators can also help in 
the suppression of LBAM populations to a degree sufficient to meet most action 
thresholds. The most important key to successful chemical treatment is appropriately 
timing the application for maximum effectiveness and follow-up monitoring to ensure 
success. Post harvest dip oils have also been found to be effective specifically against 
LBAM (Taverner et al. 2001b). 

The success of New Zealand agriculture and horticulture professionals in 
controlling LBAM and other leafrollers using IPM techniques and few or no chemical 
applications is a model of best IPM practices that can readily be adopted in California. 
These practices are predicted to be equally effective as California and North America, 
which have the same wide array of general predators and parasitoids as exist in New 
Zealand. This guidance is widely availably in the agriculture literature of Australia and 
New Zealand (see Bailey 1997; Baker 2005; Bernard et al. 2007; DPI 2007; Loch 2007; 
VitiNotes 2006; Williams 2000). 

It is especially important to avoid the use of harsh chemicals early in the season 
as the negative effects on beneficials have the most significant consequences, which 
can last through the season (Bernard et al. 2007). 
 
Figure 5  Calculator for LBAM development 

 
The maximum and minimum daily temperatures in Celsius are entered in 
the respective text boxes and the "Get Duration" button is selected to 
determine the number of days for LBAM to complete its individual life 
stages. Minimum and maximum temperatures of 20 ˚C and 30 ˚C, 
respectively, will result in projections of 7 days for the egg stage; 31 days 
for the larval period, 8 days for the pupal period; 3 days from moth 
emergence to laying eggs for a total of a 49-day cycle in which specific 
treatments for LBAM in its various life stages can be timed. If young 
larvae are in an orchard the next generation can be timed. Extreme 
temperatures of hot and cold slow development and may result in 
mortality of the insect. Source: Mo (2004). 
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Table 7  Guidelines for management of LBAM in agricultural settings 
 LBAM Monitoring Checklist 

 • Develop sampling pattern, first by sampling broadly and then refining the search to 
random sampling as positive finds dictate. 

 • Monitor strategically for LBAM egg masses and larvae (look on large leaves first). 

 • Monitor other LBAM host plants in and adjacent to the crop to assess potential 
contribution of LBAM populations. 

 • Train employees to monitor for LBAM while working. 

 • Monitor temperature as a predictor of whether there is decreased or increased 
chance for insect growth. For LBAM, no measurable growth occurs at sustained 
temperatures of under 5 ˚C (41 ˚F) or over 31 ˚C (87.8 ˚F). 

 • Keep record of monitoring results and controls applied. 

 • Develop action thresholds based on monitoring data and damage assessment at 
harvest over a number of seasons. 

 • Only apply chemical controls when and where action thresholds are exceeded. 

 • Use the least toxic and biological options as the first option of control. 

 • Time the treatment for optimal effectiveness at the particular life-stage of the pest. 

 • Integrate practices that reduce the chance for LBAM to populate (e.g. remove 
understorey waste, encourage predators by intercropping with sentinel plants). 

 • Monitor and record presence of beneficial insects as their rise and fall can alter 
action thresholds year to year. 

 • Monitor for larvae after controls are applied to assess effectiveness of treatments. 
 

Conclusion 

This petition presents a thorough and current review of LBAM literature, a review which 
leads to one conclusion: that the classification of LBAM as a Category A and actionable 
pest is unwarranted. We are not aware of any other equally thorough and up-to-date 
review of LBAM biology and management, particularly one created within the context of 
modern agriculture practices. There is similarly no review, including this current review, 
that we could find that was conducted according to international guidelines for pest risk-
management. We believe such reviews should be performed prior to any eradication 
program that will include the widespread application of pesticides in urban areas. As 
was included in this petition, formal independent review should seek guidance and input 
from a broad spectrum of experts, particularly those from Australia and New Zealand. 
Southern Hemisphere professionals have the greatest LBAM expertise on the globe. 

As is widely known and supported by this review, LBAM is a polyphagous 
general feeder. LBAM does not preferentially attack fruits and other commodities but is 
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opportunistic. Contrary to current belief, this polyphagy is the very characteristic that 
reduces LBAM’s economic significance as a pest and also argues against its ability to 
be eradicated. The literature is clear that LBAM populations are sporadic and transient 
and are not subject to emergence into crop-destroying infestations. When LBAM does 
cause damage, the damage is generally superficial and of relatively little economic 
consequence. Most costs associated with LBAM internationally arise from the burden of 
meeting US quarantine requirements, not from grower attempts to prevent possible 
LBAM-inflicted crop damage. 

The scientific literature also clearly shows that LBAM is subject to widespread 
parasitization by a large number of general insect predators with parasitization of LBAM 
in all its life stages frequently reaching as high as greater than 99%. The potential for a 
high degree of parasitization and predation has been demonstrated in experiments with 
LBAM in California. This experimental evidence appears to be corroborated by the lack 
of LBAM presence in California agriculture, despite the high densities of LBAM 
populations in the areas surrounding fields and farms. Natural predation and existing 
controls, in both agricultural systems and in the wild, are the best explanation for why 
LBAM populations remain almost non-existent throughout California agriculture. 

The majority of concern for LBAM is a result of its status as a pest that was 
predominantly an artifact of widespread organophosphate use. However, LBAM’s ability 
to cause harm diminished greatly after organophosphate use abated and the return of 
beneficial predators. Fostering healthy ecosystems is the most effective and economic 
way to manage LBAM. Both the scientific literature and the experience of those 
employing IPM programs for the management of LBAM, as reflected in this petition, 
show that LBAM is best managed through the encouragement of natural predators, 
application of biological controls, practices of effective monitoring, and minimal use of 
broad-spectrum biocides. Most controls for other pests, such as the codling moth, also 
control for LBAM. Thus, LBAM control need not cause farmers any significant increases 
in pest-management costs. These practices are clearly sufficient to meet international 
trade requirements. 

The scientific literature on LBAM also shows that wherever the moth is native or 
has become endemic, it has no lasting detrimental effects on native flora or trees 
whatsoever. Like many leafrollers, LBAM is simply a part of the ecosystems it inhabits 
as a food chain insect, just as the more than 1,200 native tortricids in the US are part of 
domestic biosystems. 

A Category A rating should be questioned for any superficial leafroller, as most of 
these do not cause damage of economic significance and are easily controlled. It is our 
belief, and that shared by those supporting this petition (see attached letters of support), 
that a CDFA rating of C is more appropriate for LBAM. We formally request that a 
change in classification to be considered by CDFA, and that USDA consider 
harmonizing its classification with CDFA. We further request that this petition and any 
other up-to-date and comprehensive reviews of LBAM biology and management be 
used in negotiations with international trade partners. It is to the advantage of everyone, 
both the US and its trading partners, that an internationally harmonized classification for 
LBAM, commensurate with its biological characterization, be put into a place. This 
internationally harmonized reclassification of LBAM should be reflective of its nature as 
an insect of relatively minor economic significance. 

We also believe that the rhetorical allegations used by Federal and State 
agencies regarding LBAM’s potential to destroy our food supply and native forests 
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cease. It is of no advantage to make such exaggerated allegations simply to justify an 
emergency program. Doing so only serves to antagonize public constituents, who, in the 
age of the Internet, can quickly discern fact from marketing hyperbole. 
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Appendix 1  Parasitoids, Predators, and Viruses of Light Brown Apple Moth 
(Epiphyas postvittana) 
Name Type of 

Insect 
Parasitoid or 

Predator 
LBAM Stage Affected Reference Related 

Species 
in CA 

Achaearanea 
veruculata 
(Theridiidae) 

Spider Predator Larvae: Feeds on larvae 
throughout their life 
spans. The strategic 
position which A. 
veruculata occupies on 
apple trees makes it a 
plausible predator on 
newly hatched larvae, 
which move from the egg 
masses to the apical 
terminals of the branches. 
When a larvae comes in 
contact with the web the 
spider leaves its retreat 
and feeds upon the prey. 

Lew 2004; 
MacLellan 1973 

+ 

Ancistrocerus gazella 
(Eumenidae) 

Wasp Predator Larvae: Paralyzes and 
collects LBAM larvae and 
stores in nest cells as 
food for the wasp larvae. 
Preys almost exclusively 
on Tortricidae larvae. 

Harris 1994; 
HortNet 2008a 

 

Anystis baccarum  
(Anystidae) 

Mite Predator Eggs, larvae: Feeds on 
both. 

HortNet 2008a  

Apanteles tasmanica 
Apanteles sicarius 
(Braconidae) 

Wasp Parasitoid Larvae: Instars I-VI; 
frequent. 

Danthanarayana 
1983; Wearing 
et al. 1991 

+ 
Numerous  
species 
throughout 
California 

Araneus spp. 
(Araneidae) 

Spider Predator Larvae: Moderately 
predacious. 

Lew 2004; 
MacLellan 1973 

+ 

Aucklandella sp.  
(Ichneumonidae) 

Wasp Parasitoid Pupae: Infrequent. Wearing et al. 
1991 

 

Australoglypta 
latrobei 
(Ichneumonidae) 

Wasp Parasitoid Larvae: Instars II-VI. A 
solitary koinobiont 
endoparasitoid of LBAM 
that parasitizes exposed 
second-instar larvae. 
During the host’s final 
instar, this parasitoid 
emerges to spin a 
delicate, transparent 
white cocoon. 

Danthanarayana 
1983; Paull and 
Austin 2006 

 

Bacillus cerius Microbial 
pathogen 

Microbial 
pathogen 

Larvae: Instars I-VI. Danthanarayana 
1983 

 

Bassus sp. 
(Braconidae) 

Wasp Parasitoid Larvae: A solitary 
endoparasitoid that 
parasitizes young larval 
instars and emerges from 
the final instar, just prior 
to pupation. The 
parasitized cocoons are 
translucent in color. 

Paull and Austin 
2006 

 

Bats Bat Predator Approximately 70% of 
bats are insectivores, and 
feed on night flyers 
including moths. 

Wikipedia + 
More than 
20 different 
species in 
California 
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Birds Bird Predator A number of bird species 
feed on the larval, pupal, 
and adult stages, 
including the silvereye 
Zosterops lateralis. 
Insectivorous birds such 
as chickadees (Paridae) 
eat Tortricids. 

Hortnet 2008a; 
Mills and Carl 
1991 

+ 

Brachymeria phya 
Brachymeria teuta 
Brachymeria rubripes 
(Chalicididae) 

Wasp Parasitoid Pupae: Brachymeria teuta 
and B. phya are primary 
pupal parasitoids. 
Brachymeria sp. 1 is a 
hyperparasitoid of LBAM 
through the braconid D. 
tasmanica. Although the 
majority of Brachymeria 
spp. are primary pupal 
parasitoids, mostly of 
lepidopteran larvae, 
several species are 
known to be either 
facultative or obligate 
hyperparasitoids. During 
oviposition these chalcids 
bite a hole in the leafroll 
containing the host pupa, 
grasping the pupa with 
the enlarged femora of 
their hind legs. 

Danthanarayana 
1983; Hortnet 
2008a; Paull 
and Austin 
2006; Wearing 
et al. 1991 

+ B. ovata 

Campylomma livida 
(Miridae) 

Mirid Predator Larvae: Feeds sparingly 
on LBAM larvae. 

MacLellan 1973  

Cermatulus nasalis 
(Pentatomidae) 

Pentatomid 
bug 

Predator Larvae: Pentatomid bugs 
feed on a variety of prey 
but Cermatulus nasalis 
has long been recognized 
as a predator of leafroller 
larvae, including LBAM. It 
has usually been 
observed feeding on late 
stage caterpillars, but it 
probably also attacks 
younger larvae. The 
levels of mortality 
attributable to this 
predator are unknown. 

Hortnet 2008a  

Chrysopa sp. 
(Chrysopidae) 

Lacewing Predator Larvae: Feeds readily on 
all sizes of LBAM larvae. 

MacLellan 1973 + C. carnea 

Clubiona spp.  
(Clubionidae) 

Spider Predator Larvae: Feeds readily on 
various sizes of larvae 
and remains predacious 
throughout its life span. 
They build tubular silk 
nests, open at both ends, 
on curled or rolled leaves 
and often occupy spin-
ups prepared by LBAM 
larvae. 

Lew 2004; 
MacLellan 1973 

+ 

Cotesia ruficrus,  
C. Demeter, and 
other species 
(Braconidae) 

Wasp Parasitoid Larvae: Instars I, II, V, VI; 
frequent. 

Wearing et al. 
1991 

 

Cyclosa fuliginata 
(Araneidae) 

Spider Predator Larvae: Moderately 
predacious. 

Lew 2004; 
MacLellan 1973 

+ 
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Diadegma sp. 
(Ichneumonidae) 

Wasp Parasitoid Larvae: Attacks larvae. Hortnet 2008a 
 

+ 

Diaea spp. 
Diaea livens 
(Thomisidae) 

Spider Predator Larvae: Feeds readily on 
various sizes of larvae 
and remains predacious 
throughout its life span. 

MacLellan 1973  

Dolichogenidea 
tasmanica 
(Braconidae) 

Wasp Parasitoid Larvae: Attacks 1st and 
2nd stage instars. From 
19% to 50% of the larvae 
may be parasitized in 
LBAM populations in 
apple orchards. There are 
at least four closely 
related species of 
Dolichogenidea obtained 
from leafrollers in New 
Zealand, including D. 
carposinae and D. sp. 3, 
formerly referred to as 
Apanteles sicarius. A 
solitary, primary 
endoparasitoid of 
lepidopteran larvae. It 
oviposits into first- and 
second-instar host larvae 
and, on emergence, the 
parasitoid larvae spins a 
small dense white silken 
cocoon beside the host 
cadaver. 

Paull and Austin 
2006 

 

Echthromorpha 
intricatoria 
(Ichneumonidae) 

Wasp Parasitoid Pupae: Infrequent. Wearing et al. 
1991 

 

Elachertus sp.  
(Eulophidae) 

Wasp Parasitoid Larvae: Instars IV-VI; 
frequent and gregarious. 

Wearing et al. 
1991 

 

Elasmus sp. 
(Eulophidae) 
Elasmid wasp 

Wasp Hyperparasitoid Parasitoid cocoon: This 
species was reared as a 
hyperparasitoid of LBAM 
through D. tasmanica. 
Elasmus voltairei has 
been reared as a 
hyperparasitoid of 
ichneumonid cocoons 
associated with LBAM. 

Paull and Austin 
2006 

 

Entomophthora sp. 
(Entomophthoraceae) 

Fungus Parasitic  
fungus 

Larvae: Causes sporadic 
outbreaks of disease in 
caterpillars during 
favorable wet weather 
conditions. 

Hortnet 2008a  

Entyus eurekas 
(Curculionidae) 

Beetle Parasitoid Larvae. Mills 2008 + 

Eriborus epiphyas 
(Ichneumonidae) 

Wasp Parasitoid Larvae: Solitary 
endoparasitoid 
parasitizing early stage 
larvae. It spins a robust 
slightly hairy dull brown 
papery cocoon. 

Paull and Austin 
2006 

 

Euceros sp. 
(Ichneumonidae) 

Wasp Parasitoid Larvae:  In the northern 
hemisphere, Euceros are 
hyperparasitic requiring a 
carrier host to support a 
planidial larval stage. The 
carrier host is usually a 

Paull and Austin 
2006 
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lepidopteran or 
symphytan larvae. The 
first instar planidial 
parasitoid remains on the 
carrier until the larvae is 
parasitized. 

Eugregarine 
parasites 
(Trophozooites) 

Protozoan Parasitoid Larvae: Protozoans occur 
in the gut, and sometimes 
the body cavity, of LBAM 
larvae. They tend to delay 
larval maturation but do 
not appear to cause 
death. 

Hortnet 2008a  

Eulophid wasps 
(Eulophidae) 

Wasp Parasitoid Larvae: Attack a small 
percentage of leafroller 
larvae. Several wasps are 
produced from each 
caterpillar. 

Hortnet 2008a  

Eupsenella sp. 
(Bethylidae) 
Bethylid wasps 

Wasp Parasitoid Larvae: Attack 3rd and 
4th stage instars. 
Characteristically, 
members of this genus 
parasitize lepidopteran 
larvae in concealed 
situations (such as 
leafrollers). They are 
gregarious larval 
ectoparasitoids that 
pupate near the remains 
of their host. 

Hortnet 2008a; 
Paull and Austin 
2006 

 

Eupteromalus sp. 
(Pteromalidae) 

Wasp Parasitoid Pupae: Infrequent Wearing et al. 
1991 

 

Exochus spp. 
(Ichneumonidae: 
Metopiinae) 

Wasp Parasitoid Larvae, Pupae: Instars III-
VI. Little is known about 
the biology of this 
species, however, like 
other members of this 
subfamily it is 
undoubtedly a solitary 
endoparasitoid of host 
larvae. 

Danthanarayana 
1983; Paull and 
Austin 2006 

 

Forficula auricularia  
(Forficulidae) 
 

Earwig Predator Larvae: Common earwig 
that feeds on young 
larvae and is considered 
an important predator of 
LBAM in Australia. 

Hortnet 2008a + Most 
abundant 
earwig in 
California 

Glabridorsum stokesii  
(Ichneumonidae) 

Wasp Parasitoid Pupae: Parasitizes the 
pupal stage of LBAM and 
Oriental fruit moth. 
Naturalized from 
Australia. 

Hortnet 2008a 
 

 

Glyptapanteles 
demeter  
(Braconidae) 

Wasp Parasitoid Larvae:, Parasitizes 
leafroller larval 
populations throughout 
New Zealand. High levels 
of parasitism have been 
reported in leafrollers 
feeding on tea crops in 
Nelson. It is also 
particularly associated 
with leafrollers feeding on 
ground cover plants and 
herbs, however, only 

Hortnet 2008a  
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about 1% of LBAM larvae 
were parasitized by this 
species in a three year 
study on apples in 
Auckland. The wasp lays 
its eggs in the 1st and 
2nd instars and 
development is completed 
by the time the leafroller 
reaches its 5th or 6th 
instar. Native to New 
Zealand. 

Goniozus jacintae; 
Goniozus 
mandibulatus 
(Bethylidae) 

Wasp Parasitoid Larvae: Instars III-VI. 
Characteristically, 
members of this genus 
parasitize lepidopteran 
larvae in concealed 
situations, such as 
leafrollers. They are 
gregarious larval 
ectoparasitoids that 
pupate near the remains 
of their host. A multiple 
parasitoid laying from one 
to seven eggs per host 
larvae in the field, with a 
mean of 1.8. Parasitism is 
restricted to larval instars 
III-VI, instar IV being 
predominantly 
parasitized. 

Danthanarayana 
1980; 
Danthanarayana 
1983; Hortnet 
2008a; Paull 
and Austin 2006 

 

Helpis respersa 
(Salticidae) 

Spider Predator Larvae: Feeds readily on 
various sizes of larvae, 
remaining predacious 
throughout its life span. 

MacLellan 1973  

Hypoblemum 
albovittatum 
(Salticidae) 

Spider Predator Larvae: Feeds readily on 
various sizes of larvae, 
remaining predacious 
throughout its life span. 

MacLellan 1973  

Isdromas sp. 
(Ichneumonidae) 

Wasp Hyperparasitoid The biology of this 
species in regard to 
LBAM has not been 
documented, although 
other species in 
Australian Isdromas 
Foerster have been 
reared as 
hyperparasitoids of 
microgastrine braconids 
in lepidopteran primary 
hosts. 

Paull and Austin 
2006 

 

Labium sp. 
(Ichneumonidae) 

Wasp Parasitoid Larvae: Based on 
previous records in 
Australia and overseas, 
members of the tribe 
Groteini (that includes 
Labium Brullé as the only 
representative in 
Australia) have been 
assumed to be obligate 
predators of the eggs and 
larvae of solitary bees. 
Although the biology of 
the species here (reared 

Paull and Austin 
2006 
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as a solitary primary 
parasitoid LBAM) is 
clearly atypical for the 
genus, there are very few 
host records for what is 
an otherwise diverse 
ichneumonid genus. 

Laius bellulus 
(Melyridae) 

Beetle Predator Larvae: Feeds moderately 
on various sizes of larvae. 

MacLellan 1973  

Lissopimpla excelsa 
(Ichneumonidae)  

Wasp Parasitoid Pupae: Infrequent. Wearing et al. 
1991 

 

M. australianus  
(Miridae) 

Mirid Predator Larvae: Feeds readily on 
smaller LBAM larvae. 

MacLellan 1973  

Meteorus trachynotus 
(Braconidae) 

Wasp Parasitoid Larvae. Mills 2008 + 

Nematodes Nematode Parasitoid Larvae: Parasitic 
nematodes have been 
reported to occur in larvae 
of LBAM. 

Hortnet 2008a  

Netelia sp. 
(Ichneumonidae) 

Wasp Parasitoid Larvae: Netelia is a 
worldwide genus and 
common in many areas of 
Australia. Species are 
highly vagile and are 
often active in the 
evening. Host records 
indicate members of the 
genus are primary 
parasitoids of 
lepidopteran larvae. 

Paull and Austin 
2006 

+ 
Throughout 

most of 
California 

Nucleopolyhedrosis 
virus (NCV) 

Virus Virus Larvae, pupae: Instars I-
VI. Virus kills the larvae. 
This is widespread in 
orchard soils and at low 
levels in natural 
populations. It has been 
tested as a spray for 
control of LBAM, with 
some success. 

Danthanarayana 
1983; Hortnet 
2008a 

 

Oechalia 
schellenbergii 
(Pentatomidae) 
 

Pentatomid 
bug 

Predator Larvae: These predatory 
bugs feed on LBAM 
larvae. 

Hortnet 2008a + 
50 species 

in 
California 

Oedemopsis 
hobartensis 
(Ichneumonidae) 

Wasp Parasitoid Members of this genus 
parasitize small 
Lepidoptera and in 
Europe a number of 
species are parasitoids of 
Tortricidae. No biological 
information is available on 
O. hobartensis other than 
the host record. 

Paull and Austin 
2006 

 

Ophion sp. 
(Ichneumonidae) 

Wasp Parasitoid Larvae: Instars II, IV-V; 
infrequent. 

Wearing et al. 
1991 

+ 
Throughout 

most of 
California 

Opisthoncus 
polyphemus 
(Salticidae) 

Spider Predator Larvae: Feeds readily on 
various sizes of larvae 
and remains predacious 
throughout its life span. 

MacLellan 1973  

Orius vicinus  
(Anthocoridae) 

Pirate bug Predator Eggs, larvae Hortnet 2008a + 
Several 
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species in 
California 

Pales funesta; 
Pales feredayi  
(Tachinidae) 

Fly Parasitoid Larvae, pupae: Minor 
parasitic tachinid flies 
attack larvae of LBAM, 
and emerge later from the 
pupal stage. 

Hortnet 2008a  

Perilampus sp. 
(Perilampidae) 

Wasp Hyperparasitoid Parasitoid cocoon: 
Hyperparasitoids of 
lepidopteran larvae and 
grasshoppers through 
braconid and tachinid 
primary parasitoids. 
Several species are 
known to have planidial 
larvae that enter host 
larvae and wait until the 
latter are parasitized. The 
Perilampus larvae then 
enters the parasitoid 
larvae that acts as a 
secondary host. The 
species recorded here is 
a hyperparasitoid of 
LBAM through D. 
tasmanica; however, it is 
unclear whether this 
species develops via a 
planidial stage. 

Paull and Austin 
2006 

 

Phytodietus 
celsissimus 
(Tryphoninae) 

Wasp Parasitoid Larvae: Instars III-VI. Danthanarayana 
1983; Paull and 
Austin 2006 

 

Plectochorus sp. 
(Ichneumonidae) 

Wasp Hyperparasitoid Parasitoid cocoon: 
Hyperparasitoid of LBAM 
through the braconid D. 
tasmanica. 

Paull and Austin 
2006 

 

Scymnus notescens 
(Coccinellidae) 

Beetle Predator Larvae: Feeds moderately 
on various sizes of larvae. 

MacLellan 1973  

Sejanus albisignata  
(Miridae) 

Mirid Predator Eggs, larvae: Predatory 
bug which feeds on eggs 
and young larvae. 

Hortnet 2008a  

Sierola sp. 
(Bethylidae) 

Wasp Parasitoid Larvae: Members of this 
genus are all primary 
parasitoids of 
lepidopteran larvae in 
concealed situations 
(such as leafrollers). They 
are gregarious larval 
ectoparasitoids that 
pupate near the remains 
of their host. 

Paull and Austin 
2006 

 

Simaethula sp. 
(Salticidae) 

Spider Predator Larvae: Feeds readily on 
various sizes of larvae, 
remaining predacious 
throughout its life span. 

MacLellan 1973  

Spiders 
A. veruculata 
I. martius 
T. planiceps 
Trite sp. 
Diaea spp. 
Clubiona sp. 

Spider Predator Larvae: Important 
predators of LBAM in 
Australia, especially the 
theridiid s, which also 
occurs in New Zealand. 
Serological tests with 
spiders in Australia have 
shown that 53% of 

Hortnet 2008a  
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Thomisidae, 46% of 
Theridiidae, and 41% of 
Salticidae preyed on 
LBAM larvae. Spiders 
encountered in Auckland 
apple orchards include 
Achaearanea veruculata, 
Ixeuticus martius 
(Amaurobiidae), Trite 
planiceps and Trite sp. 
(Salticidae), several 
Diaea spp. (Thomisidae) 
and Clubiona sp. 
(Clubionidae). Laboratory 
tests demonstrated that 
all these spiders would 
feed on leafroller 
caterpillars. Spiders of the 
families Theridiidae, 
Oxyopidae, Clubionidae, 
and Epeiridae were 
recorded as LBAM 
predators in Canterbury. 

Temelucha minuta 
(Ichneumonidae) 

Wasp Parasitoid Larvae: Species of 
Temelucha parasitizes a 
wide range of 
lepidopteran larvae in 
concealed situations such 
as flower heads, leaf 
mines, and leaf rolls. A 
solitary koinobiont 
endoparasitoid that 
oviposits into early stage 
host instars. 

Paull and Austin 
2006 

 

Trichogramma spp. 
incl. Trichogramma 
funiculatum 
Trichogramma 
carverae 
Trichogrammatoidea 
bactrae fumata 
Trichogramma 
platneri 
Trichogramma 
minutum 
Trichogramma 
pretiosum 
(Trichogrammatidae) 

Wasp Parasitoid Eggs: These species are 
primary endoparasitoids 
of the egg stage of LBAM. 
At least two species have 
been identified in 
Australia: Trichogramma 
funiculatum 
(Trichogrammanza) and 
Trichogrammatoidea 
bactrae fumata. In 
California T. platneri, T. 
pretiosum, and T. 
minutum have been found 
to parasitize LBAM. 
Attacked eggs turn black. 

Hortnet 2008a; 
Paull and Austin 
2006; Roltsch 
2008a, 2000b, 
2000c 

+ 

Trigonospila 
brevifacies  
(Tachinidae) 
Australian leafroller 
tachinid 

Fly Parasitoid Larvae, pupae: Instars I-
VI. Lays eggs (usually 
singly) on LBAM larvae 
and later forms a fly 
puparium inside the 
LBAM pupa. 

Danthanarayana 
1983; Hortnet 
2008a 

 

Vespula spp. 
(Vespidae) 

Wasp Predator Larvae. Hortnet 2008a + 
More than 

100 
species in 
California 

Voriella uniseta 
(Tachinidae) 

Fly Parasitoid Larvae, pupae: Instars I-
VI. 

Danthanarayana 
1983 

+ 

Xanthopimpla Wasp Parasitoid Pupae: A primary Hortnet 2008a;  
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rhopaloceros  
(Ichneumonidae) 

endoparasitoid of various 
Lepidoptera that emerges 
from the pupal stage. 

Paull and Austin 
2006 

Cross-referenced against Powell and Hogue (1979). 





 
 September 15, 2008 

 

Mr. Roy Upton Dr. Daniel Harder 
P.O. Box 66809 USCS Arboretum 
Scotts Valley, CA 95069 Santa Cruz, CA 95064 

Dear Roy and Dan: 

The petition you and your colleagues prepared to reclassify LBAM as a non-actionable 

pest is one of the best of its kind that I have ever read. I believe that it has the potential to 

eventually be seen by academic entomologists, industry leaders, and agriculture policy makers 

as a landmark article that will set a new standard, not only for the documentation that is needed 

for classifying exotic pests [as actionable], but also for its extraordinary coherency and clarity. 

This petition is a masterpiece of organization, synthesis and logic that should be assigned 

reading for everyone involved in the LBAM controversy including academic and agency 

entomologists, the LBAM technical advisory committee, and policy makers at all levels. Thank 

you for authoring this remarkable piece of work.  

 

 Sincerely yours, 
 
 
 
 James R. Carey 
 Professor  
  
  







 July 25, 2008 
 
Secretary Ed Schafer 
United States Department of Agriculture 
1400 Independence Avenue, SW 
Washington, DC  20250 
 
Dear Secretary Schafer: 
 
I’m writing to you in support of a plan to reassess the classification of the light brown apple moth (LBAM) as 
an actionable pest.  Only the most dangerous pests deserve this ranking, and the LBAM does not meet this 
criteria. 
 
On May 2nd, 2007, the California Department of Food and Agriculture issued a State Interior Quarantine order 
restricting intrastate shipment of plant material from counties where LBAM had been found, and thus 
eradication measures could be taken without going through the normal procedures.  The rationale behind this 
move was that the LBAM caused significant crop damage.  However, recent studies conducted in New 
Zealand and Australia, the native habitat of the LBAM, have shown that assertions about the insect’s effects on 
crops to be overblown or non-existent.  The LBAM has even shown to be beneficial in some cases because it 
preys on insects that are destructive to agriculture. 
 
Measures taken to eradicate the LBAM have also raised serious concerns.  Various citizen complaints of 
respiratory problems, lightheadedness, muscle aches, and other health problems after aerial spraying had been 
performed have raised serious questions about the effect this spray has on human beings.  Additionally, there 
has been no evidence that aerial spraying is effective in destroying the LBAM.  It is incomprehensible why the 
USDA would sanction eradication measures that have an unknown effect on human beings. 
 
We cannot afford to ignore the evidence showing that the LBAM is not as destructive as is thought to be, nor 
the questionable actions taken to control the LBAM population.  I urge you to make a thorough reassessment 
of the LBAM as an actionable pest.  The safety of our citizens deserves nothing less. 
 
Sincerely, 

 
Carole Migden 
Senator, 3rd District   
 




