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United States Department of Agriculture

Animal and Plant Health Inspection Service

Plant Protection and Quarantine
Administrative action to add new irradiation dose for treatment of eggs and larvae of Epiphyas postvittana
Treatment Evaluation Document (TED)

Date:
December 15, 2016


Treatments, Pests, Commodities and Countries

	New Treatment/ Revision/Deletion 
	Treatment Type
	Target Pests


	Commodity Applicable
	Countries of Origin

	New Treatment
	Irradiation
	Eggs and larvae of Epiphyas postvittana
	Any fruit, vegetable, cut flower, or foliage
	Any country


Objective: 
To provide supporting information and justification for changes being proposed to phytosanitary irradiation treatments in the PPQ Treatment Manual.  The proposed new treatment for Epiphyas postvittana (light brown apple moth) eggs and larvae would lower the dose authorized for this pest from the 400 Gy treatment currently required.  This, in turn, would facilitate trade by potentially reducing deleterious effects on commodity quality, lowering the cost of treatment, and making it easier to deliver a treatment that does not exceed the one kGy irradiation limit established by the Food and Drug Administration (FDA) for fresh commodities.    

Overview:
In February 2015, Kay Simmons (Deputy Administrator, ARS) and Kevin Hackett (National Program Leader, ARS) submitted documentation to Michael Hennessey (National Science Director, APHIS) in support of a minimum absorbed radiation dose of 150 Gy to prevent adult emergence from E. postvittana eggs and larvae (Follett and Snook 2012).  (Currently, eggs and larvae of E. postvittana can be treated with the 400 Gy generic dose which applies to all plant pests of the class Insecta except pupae and adults of the order Lepidoptera.)  CPHST AQI reviewed the relevant background information pertaining to this proposal and recommends approval of an irradiation treatment of 200 Gy for eggs and larvae of E. postvittana.  Although pupae and adults will not be mitigated by this treatment, the PRA for any commodity that could be treated with this mitigation will identify the life stages of this pest that could travel with the commodity.  Other mitigations or actions may be necessary if pupae or adults are identified as being a risk or are found on the commodity.  Furthermore, all operational safeguards currently in place for other irradiation treatments would apply.      

Evaluation:  
Follett and Snook (2012) reported that no adults emerged from 37,947 fifth-instar larvae exposed to a target irradiation dose of 150 Gy (measured doses 134 - 150 Gy) in diet, apples, or peppers.  (Fifth-instar larvae are equally or more radiotolerant than eggs or other larval instars of this species.)  Moreover, regression analysis indicated that a dose of 136 Gy with a 95% confidence interval of 118 – 174 Gy was sufficient to prevent fifth-instar E. postvittana larvae from emerging as adults at a probit-9 level of efficacy.  However, this dose was shown to be insufficient to completely sterilize pupae, with one fertile egg being produced from adults irradiated as pupae at 400 Gy during dose-response testing.  

CPHST AQI believes that this research meets the standard for approval but recommends that the proposed irradiation treatment for eggs and larvae of E. postvittana be approved at 200 Gy (instead of the proposed 150 Gy).  Our reasons for this higher dose are as follows:
1. Follett and Snook (2012) did not provide any information regarding the chemicals applied pre-harvest to the study fruit.  This is particularly important since adult emergence in the control was significantly different in diet (81.0%) than in peppers (62.2%) during the study comparing the radiotolerance of E. postvittana in diet and fruit.  We cannot confirm the reason for this difference, e.g., placement of a surface feeder inside a fruit, chemical residues in the peppers, differences in infestation procedures. 

2. Follett and Snook (2012) had control mortality that ranged between 25% for fifth-instar larvae to 75% for eggs during dose-response testing and up to 48% during confirmatory testing.  CPHST acknowledges Dr. Follett’s expertise in stating that this level of mortality is not unusually high for this and many other species and recognizes that the infestation environments used during this study were not optimal for surface feeders like E. postvittana.  However, high levels of control mortality can indicate problems with the colony or chemical residues on the fruit.  

3. Previous research demonstrated that an irradiation dose of 154 Gy was insufficient to completely prevent adult emergence when applied to E. postvittana larvae (Batchelor et al. 1985; Dentener et al. 1990).  Batchelor et al. (1985) observed that two male larvae irradiated at 154 Gy emerged as adults (although with wing deformities), while Dentener et al. (1990) reported the emergence of forty-one adults following irradiation of fifth-instar larvae at this dose.  Both of these studies utilized small sample sizes, and neither included doses between 154 Gy and 199 or 200 Gy for this portion of the research.  No larvae developed to adults at the latter doses, which supports approval of a 200 Gy irradiation dose for eggs and larvae of this species.    

Decision: To be determined.
Originators:
Nichole Levang-Brilz, PPQ, CPHST AQI, Pest Exclusion Specialist
Andrea Beam, PPQ, CPHST AQI, Agriculturist

Figure 1. Proposed irradiation schedule 
T105

For inclusion in Table 5-2-2

	Scientific Name
	Common Name
	Minimum Absorbed Dose (Gy)

	Eggs and larvae of Epiphyas postvittana
	Eggs and larvae of light brown apple moth
	200
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