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Abstract

the first formally adopted regulatory policy for irradiation as a phytosanitary
treatment in the United States was issued in 19&9 and was based on Title 7 of the
Code of Federal Regulations . These regulations authorized irradiation as a
quarantine treatment for papayas intended for movement from the State of Hawaii
td the continental United States (U.S.), Guam, Puerto Rico, and the (J.& Virgin
Islands, this authorization was specific for commodity, place of origin, and
program, but was designed for a complex 6f three fruit flies rather than a single
pest Routine commercial shipments were never realized under this regulation due
to the lack of a treatment facility in Hawaii. However, the authorization has proven
useful from the standpoint of beginning to establish policies for irradiation as a
phytosanitary treatment in the United States.
The United States Department of Agriculture (USDA), Animal and Plant Health
Inspection Service (APHIS), Plant Protection and Quarantine (PPQ) remains dedi-
cated to using the most up-to-date, appropriate and least intrusive technology to
provide quarantine security. The need for alternative treatments for pest mitigation
systems is greater than ever. Global trade pressures and the possible loss of methyl
bromide make it imperative that all practical treatment options be explored.
Since 1989 irradiation treatment concepts have matured significantly. Technolo-
gical advances, greater experience, and an increasingly larger body of research
indicate that irradiation has important potential as a treatment for quarantine pest
problems. It is in this light that PPQ is expanding its regulatory framework, is
addressing irradiation treatment options, and is developing comprehensive policy
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statements intended to facilitate the development and Normalization of new
treatments for phytosanitary applications^

Policy summary

. :|es

whicji remain valid to the extent that tHey would apply to any new PPQ regulations for
irradiation as a phytosanitary treatment. Triese principles or policies which to commodities
shipped between various areas within the U.S. are: (1) requirement that irradiation facilities
meet APHIS standards that are now being developed; (2) monitoring based on inspection of
treatment records and unannounced visits; (3) policy that CJSDA is not responsible for damage
to the product resulting from intolerance to the prescribed dose; (4) reliance on the authority
and regulations of the U.S. Nuclear Regulatory Commission (NRC) to ensure that U.S. facilities
are constructed and operated in a safe manner; and (5) reliance on the U.S. Food and Drug
Administration (FDA) to ensure that irradiated foods are wholesome for human consumption.

Due to the range of commodities, pests, treatments, and operational issues potentially
involved with the approval of irradiation treatments for phytosanitary problems, APHIS has
identified 28 additional policies spelled out in Reference 2 to provide the necessary clarity and
completeness for the broad spectrum of potential treatments utilizing irradiation technology.
These additional policies take into account new information needs to be considered in
adjusting existing policies, and program designs for unique situations created by authorizing
treatments conducted outside the U.S.2 Exporters, importers and others interested in utilizing
radiation technology and exporting to the U.S. should review these policies which are intended
to clarify numerous questions centered around the use of irradiation as a treatment for
phytosanitary problems.

Treatment protocol

1. General PPQ Requirements for the Acceptance of Irradiation as a Quarantine Treatment

Irradiation as a single treatment, part of a multiple treatment, or combined with other pest
mitigation measures as a component of a systems approach, must have a scientifically
demonstrated level of efficacy. The research necessary to demonstrate efficacy for PPQ begins
with laboratory scale tests designed to provide results that can be analyzed statistically to
hypothesize the parameters necessary to attain a defined level of quarantine security.

Unlike most other PPQ treatment approvals, irradiation may not always require a second
level of confirmatory testing to demonstrate that the treatment is efficacious under commer-
cial treatment conditions. Therefore, the equipment and dosimetry for a specific treatment
facility shall be approved and monitored by PPQ to ensure that commercial treatments comply
with the treatment schedule. However, determining the feasibility of treatments for commer-
cial applications is outside the scope of PPQ s authority and responsibility. Likewise, concerns
related to phytotoxicity and quality are not the responsibility of PPQ. The research and
commercial sectors will therefore need to ensure that proposed treatments demonstrated as
efficacious against pests of quarantine concern are also practical for commercial use.
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2.General research protocol

a. Determination ofpest(s) of quarantine significance

A list of pests of a quarantine significance that would be expected to be found on or within
the commodity at the time of export should be submitted to PPQ. PPQ will assess the risks
associated with any quarantine pest(s) and will determine if irradiation or other treatments
serve as a means of mitigating the risk(s) identified in the risk analysis process.

b. Determine the most tolerant life stage

For pest(s) expected to be on the commodity at the time of treatment, the life stage that
is most tolerant to irradiation must be determined. If this information is not documented in
the literature, it must be determined through research. This research can be done on the
naked pest outside the commodity, and this information must be submitted to PPQ for
concurrence.

c. Minimum dose (Dmin) absorbed

The means of determining absorbed dose, the calibration of the dosimetry system and the
dose uniformity must be described in detail and in accordance with relevant accepted
standards, such as those published by American Society of Testing and Materials (ASTM) or
similar organizations. Experimental design must utilize sampling methods and sample sizes
appropriate for statistical tests. Efficacy may be inferred from the literature for related species
and commodities when laboratory investigations are not possible. Quarantine security may
be defined in terms of mortality or in terms of other criteria that would ensure survivors would
not be able to reproduce and also are not confused with untreated pests encountered inside
and outside the commodity. In the case of fruit flies, PPQ has established the criterion as the
non-emergence of adults, referring to interruption of the developmental sequence leading to
an adult that cannot emerge from the commodity.

The experimental design must show that, by testing large numbers of organisms, the
proposed irradiation dose will provide quarantine security. The data must be analyzed
statistically and submitted to PPQ for concurrence. The proposed treatment methodology
describing conditions necessary for commercial application along with specification of Dmin
and Dmax must be submitted to PPQ for review. The quarantine security for a single fruit fly
treatment is defined as the prevention of adult emergence at the 99.9968 percent level with 95
percent confidence as demonstrated statistically. For other pests, quarantine security is defined
as 99.9968 percent sterility or mortality at the 95 percent confidence level depending on the pests.
Information on quarantine security is fully described in the 1996 APHIS policy statement.2

3. System integrity

The policy measures to ensure system integrity in the application of irradiation as a
phytosanitary treatment focus on pretreatment, treatment, and posttreatment conditions as
well as required documentation and monitoring.
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Pretreatment conditions require packers and treatment facilities to maintain records
concerning the sources of commodities; how untreated commodities are stored and handled
in the irradiation facility; and packaging requirements.

Treatment conditions include the accurate measuring and monitoring of the minimum
absorbed dose prescribed by PPQ; standardization of the absorbed dose range which includes
dose mapping of the minimum and maximum dose regions utilizing calibrated dosimeters;
facility requirements; and other procedures prescribed by PPQ to ensure that the validity of
the overall treatment procedure.

Post treatment conditions are critical. For some commodity treatments, the pests may
continue to live and develop following treatments. Therefore, confidence in the adequacy of
irradiation treatments rests with the assurance that the treatment is efficacious against the
pest under specific conditions and has been properly conducted and the commodity
safeguarded. Ensuring that these conditions are met requires strict research protocols,
dosimetry, well designed and closely monitored systems for treatment delivery, and safe-
guards that assure system integrity. Also, following treatment, packages must be marked and
labeled with the treatment lot numbers and other identifying features which provide sufficient
information for tracing the products source.

A phytosanitary certificate will be accepted as certification of treatment. Minimum infor-
mation to provide includes identification of the shipment by treatment lot and certification of
the target minimum dose and the verified minimum absorbed dose. The treatment operator
must have reliable and probative evidence of correct treatment for each lot certified.

Current initiatives

1 .Doses for fruit flies

The Agricultural Research Service (ARS) has conducted an exhaustive review of the
scientific literature regarding the efficacy of irradiation treatments for fruit flies in fresh fruits
and vegetables with the goal of determining whether fruit fly generic dose could be recom-
mended. The results of this review are given in Table I2.

Table 1
Summary of fruit flies and minimum irradiation dosages required for phytosanitary treatment
Tephritid species
Bactrocera dorsalis
Ceratitis capitata
Bactrocera cucurbitae
Anastrepha suspensa
Anastrepha ludens
Anastrepha obliqua
Anastrepha serpentina
Bactrocera turoni
Bactrocera iarvisi
Bactrocera latrifons

Common Name
Oriental fruit fly
Mediterranean fruit flv
Melon flv
Caribbean fruit fly
Mexican fruit flv
West Indian fruit fly
Sapote fruit flv
Queensland fruit fly
(No common name)
Malaysian fruit fly

Min. Absorbed dose
250
225
210
150
150
150
150
150
150
150
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The doses in Table 1 are generic in the sense that the per scribed dose is deemed
appropriate regardless pf the commodity. lr\ cases where more than one of t̂ ie listed species
is pf concern, the prescribed d|pse wpuip fc>e the $ose for the most radiation tolerant speqes.

2.Modificatipn pf 7 CFR 318.13-4f (Papaya from Hawaii),3

The regulations in 7 CFR 318.13-4^. published in ^989 have not been used fpr routine
commercial shipments due to the lack of a radiation treatment facility in Hawaii. This
regulation was amended on July 10, 1997, to include, in addition to papayas, carambolas
and litchis and to increase the treatment dose from 150 Gy to 250 Gy for the tri-fly complex.
Also, litchis must be inspected and found free of the litchi fruit moth and other plant pests.
In this amendment, irradiation treatment may be done in Hawaii or in non-fruit fly supporting
areas of the mainland United States. This regulation includes several amendments to the
requirements for irradiation procedures and facilities and the handling of treated and
untreated fruits and vegetables. It also amends the definition of inspector to allow State plant
regulatory officials as designated by the APHIS Administrator. As a result of this amendment,
over 95,000 pounds of papaya, rambutan, litchi, carambola, banana, Korean melon, otemo-
ya, mango, sweet potato and Chinese taro have been irradiated near Chicago, Illinois and
sold routinely at 180 retail outlets in several Midwestern states and in California. There was
no reluctance from consumers to purchase these irradiated fruits.

3.(Jniversal Treatment for Logs, Lumber and Unmanufactured Wood Products

Russian researchers have conducted research and provided data in support of adopting a generic
dose for treating raw logs. PPQ formed a science panel in 1995 to establish a research protocol,
review data, and oversee the research effort toward a generic dose providing probit 9 mortality for
all organisms of concern in logs from Russia. If approved, the treatment will be included among the
universal treatment options in 7 CFR 319.404. Further, interest is high in exploring the full potential
to use irradiation as a means of solving phytosanitary problems in raw wood products.

Summary

This paper has outlined the policies of the Animal and Plant Health Inspection Service
regarding the use of irradiation for plant pests of quarantine significance in the United States.
In developing this policy statement, all contemporary information concerning irradiation as
a phytosanitary treatment or potential treatment was reviewed and evaluated. This information
has been examined against the background of regulatory and operational parameters
associated with APHIS, Plant Protection and Quarantine (PPQ) mission and authority. The
objective of the policies is to generate a reference document that describes policies,
procedures, and regulations specifically related to irradiation as a phytosanitary treatment.
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