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Name and Description of Measure  

Name of Measure Irradiation Treatments for Quarantine Insects Associated with Apple 

Measure Type Irradiation 

Active Ingredient N/A 

Schedule (1) A minimum absorbed radiation dose of 150 Gy to prevent the emergence 

of adult fruit flies. 

(2) Minimum absorbed dose of 250 Gy to prevent emergence of viable 

adults from irradiated eggs, larvae and pupae of tortricid moths and the 

eggs/larvae of other lepidopterous pests. 

(3) A minimum absorbed dose of 400 Gy - all other insects. 

Target Pest  

 

Eggs, larvae and puparia of tephritid fruit flies (all Schedule 1): 

 

1. Anastrepha fraterculus 

2. Anastrepha serpentina 

3. Bactrocera tryoni  

4. Bactrocera dorsalis 

5. Ceratitis rosa 

6. Rhagoletis pomonella 

7. Rhagoletis species 

 

Eggs, larvae, pupae and adults of lepidopteran pests (Schedule 2 unless 

stated otherwise): 

 

8. Acleris senescens  

9. Carposina sasakii (Sched. 3) 

10. Choristoneura rosaceana 

11. Grapholita inoptinata 

12. Grapholita prunivora 

13. Platynota stultana  

 

Eggs, larvae and adults of the coleopterous species (Schedule 3): 

 

14. Anthonomus quadrigibbus 

15. Naupactus xanthographus 

 

Scales of the diaspid pests (Schedule 3): 

 

16. Lepidosaphes ussuriensis 

17. Lopholeucapsis japonica 
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Included in ISPM 

28 Tephritid species 2, 3 and 6 specifically (Annexes 3, 5 and 8).1–3 

Tephritid species 1, 4, 5 and 7 generically (Annexes 7 and 39).4,5 

Tortricid species  8, 10-13 generically (Annex 40).6 

Carposina sasakii specifically (Annex 38).7 

Other information (Please complete as many fields as possible)   

Is there quantitative or qualitative evidence to indicate the measure is effective 
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Irradiation of food commodities as a phytosanitary measure (PI, Phytosanitary Irradiation) has the 

advantage (alongside methyl bromide fumigation) of having broad-spectrum activity against almost 

all regulated arthropod pests of phytosanitary concern.8 Its use as a Quarantine Pre-Shipment (QPS) 

treatment has grown markedly over the last two decades in response to the progressive withdrawal of 

methyl bromide. 

The USA approves a generic minimum absorbed dose of 150 Gy for tephritid fruit flies.9,10  Basic 

research has validated the ISPM 28 minimum dose (150 Gy) against a range of tephritids from the 

genera Anastrepha, Bactrocera, Ceratitis and Rhagoletis.9,11–15  Effective doses for R. pomonella in 

apple have been determined and falls within the dose specified by ISPM 28 and values set out in the 

USDA-APHIS Treatment Manual.10,15,16  Effective doses against B tryoni have also been determined 

to similarly fall within the absorbed dose specified by ISPM 28.8,17  

Disinfestation of tortricid larvae and C. sasakii (Carposinidae) from fruit using PI is included in two 

Annexes to ISPM 28 (PT 38 and PT 40).6,7 An extensive body of literature indicates that a generic 

dose of 250 Gy is effective as a means of preventing the adult emergence of tortricids across several 

fruit commodities.11,18–29 

The USDA-APHIS recommends a dose of 250 Gy for the eggs and larvae (not pupae and adults) of 

lepidopterous insects other than tortricids.30,31 As such, non-tortricid moth species are similarly likely 

to be disinfested by the 250 Gy absorbed dose indicated for tortricids (although, see below).  The 

USA mandates higher doses for certain specified country/commodity combinations up to 400 Gy (see 

Treatment Manual schedules10).  There is also the provision for a 400 Gy dose for all other insects, 

such as coleopterous pests.  This higher dose has been proposed to be used as a generic treatment for 

all moths (and mites) which would, in effect, render this dose useful for all insects of phytosanitary 

concern associated with apple.26   Such an approach has already been adopted in Australia where a 

minimum absorbed dose of 400 Gy effectively serves as a “catch-all” that can be used to disinfest all 

insects potentially associated with imported  fresh fruit consignments.8 

The curculionid beetles of phytosanitary concern listed above (A. quadrigibbus and N xanthographus) 

have received little specific attention with respect to PI treatments.  However, as members of the 

Coleoptera, they derive from an insect order where a number of economically important commodity-

infesting species have been examined.32,33  Data indicates that the 400 Gy  would be effective against 

any curculionids present within a consignment and, hence, such a dose would be efficacious as a QPS 

treatment for A. quadrigibbus and N. xanthographus.34   Limited investigations into the response of 

scale insects  to irradiation indicate that lower absorbed dose of 250 Gy will likely be effective against 

diaspid scale insects listed here (L. ussuriensis and L japonica).35 

Does experience from use in international trade indicate that the measure is effective? 
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The geographic distributions of the insect pests listed above means that the irradiation schedules 

detailed here are applicable to apples originating from a large proportion of major apple producing 

countries, covering circa. 3 million tonnes of exports (e.g China, Chile, New Zealand, Argentina). 

Australia, New Zealand (Food Standards Australia and New Zealand (FSANZ)) and the USA 

(USDA-APHIS) allow or mandate the use of ionizing radiation for quarantine/non-quarantine 

purposes for a range of insect pests associated with fresh fruit including the fruit flies A. fraterculus, 

B. dorsalis and B. tryoni.8,36–38.  

Data from 2015-16 indicates that the Australian State of Queensland exported almost 1500 tonnes of 

irradiated fruit to New Zealand and just over 1000 tonnes to other countries.39  Overall, in 2017-18, 

Australia irradiated >4000 tonnes of produce for all purposes (QPS, food hygiene etc.).40  Australia 

commenced exports of irradiated foodstuffs to New Zealand in 2004.8  Currently it has been estimated 

that between 0.3 and 8% of fruit and vegetables consumed in Australia and New Zealand are 

irradiated, depending on commodity.41 

In 2015 the USA imported of over 15,000 tonnes of irradiated fruit and treated approximately 450 

tonnes of consignments on arrival.39  

India first started phytosanitary irradiation in 2007 in response to the USA permitting the import of 

irradiated mangoes, of which around 600 tonnes are currently exported from the subcontinent to the 

USA annually.42 

Vietnam irradiates a number of fruit types for export to Australia, USA and New Zealand, amounting 

to >7,700 tonnes.43 

Other countries that currently irradiate fresh fruit for export include China and Thailand.  China is 

currently the largest producer of irradiated food although the majority of the volume treated is for 

domestic (non-QPS) purposes.44 Thailand has been exporting several types of irradiated fruit to the 

USA for since 2007 with volumes approaching 2000 tonnes in some years.45 

The International Atomic Energy Agency (IAEA) continues to support PI for the treatment of food 

as a means of overcoming current trade restrictions on fresh food commodities and supports research 

into refining and growing the technology worldwide.46   Given that PI is effective against all insects 

of phytosanitary importance to apple, the above measures could be applied to a significant proportion 

of apple exports globally to manage the risk of one or more insect pests of phytosanitary concern. 

Has the measure been successfully used to manage non-compliant consignments? 

Irradiation treatments are typically conducted prior to shipping (or immediately on arrival)47 and are, 

as a consequence, more structured towards delivering compliance as opposed to dealing with a non-

compliant consignment. However, post-import irradiation is conducted in some jurisdictions (e.g. the 

USA) which, in essence, provides a means to achieve the necessary compliance.  Hence, PI treatments 

applied to non-compliant consignments are appropriate should suitable facilities (with required NPPO 

approval and oversight) be available at, or close to, points of entry.48 

Has the measure been successfully used to effectively manage pest risk domestically? 
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There are only limited domestic applications for PI treatments for use against quarantine pests in most 

jurisdictions and the procedure is primarily used by source countries to ensure compliance of 

commodities destined for export into specific markets.  However, examples exist where domestic PI 

treatments are indicated.  Exports of some fresh fruit types from Hawaii to the mainland USA provides 

one such example where consignments are required to be irradiated.49 This example provides the first 

phytosanitary use of fresh commodity irradiation, commencing in the 1990s.50  

The USA also approves the use of a 150 Gy dose for fresh fruits, vegetables and cut flowers 

originating in Puerto Rico and the US Virgin Islands.10  Other domestic uses within the USA include 

the state of California mandating that several fresh fruit commodities originating from Florida are  

subjected to PI treatments according to one of the above dose regimes.49  Furthermore, domestic 

irradiation of consignments is also conducted for imports into the mainland USA, at or close to points 

of entry, for consignments of non-USA origin.48 

The interstate movement of fresh fruit in Australia is heavily regulated and irradiation (150 Gy) is 

used as an alternative phytosanitary measure against tephritids.8 All types of fresh fruit and vegetables 

are approved for irradiation in Australia.8  

Has the measure been used successfully by the private sector or authorized entities? 

ISPM 1851 indicates that irradiation can be undertaken: 

• As part of the packing operation 

• For bulk unpackaged commodities 

• At centralized locations such as the port of embarkation 

Treatments may also be undertaken at the point of entry, a designated location in a third country or a 

designated place within the destination country. The USA mandates that phytosanitary irradiation 

treatments are conducted only at approved facilities, both within the country for exports and in foreign 

countries for imports.  Lists of commercial service providers are provided by USDA-APHIS for both 

USA-based and international irradiation services.48,52 

As of 2019 there were 24 approved irradiation facilities within the EU, one of which was in the UK.53  

At the same time, ten irradiation facilities were approved in non-EU countries to process products 

destined for export to the EU (in South Africa, India, Thailand, Switzerland and Turkey).53  

Australia has instigated an “Offshore Irradiation Treatment Providers Scheme” in order to provide 

oversight and determine the suitability of parties undertaking irradiation treatments applied to 

commodity imports into Australia.54 

 

Has the measure has been identified as an effective pest risk management option based on a 

PRA or comparable technical evaluation? 
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A large number of technical evaluations have been conducted in support of the efficacy of 

phytosanitary irradiation treatments for use against tephritid fruit flies.9,11,12,14,15,22,44,55–63  Effective 

doses for some species fall below the indicated schedule value and, as such, 150 Gy represents a value 

that is universally accepted to control the emergence of all tephritids of quarantine importance 

associated with apple and other fresh fruit. 

An Import Risk Assessment (IRA) report on imports of Chinese apples to Australia indicates 

irradiation as an accepted measure for the disinfestation of arthropods in apple, including C. sasakii 

and G. inoptinata.5  

Interstate consignments of fruit in Australia are mandated to be exposed to at least one of several 

phytosanitary measures, one of which comprises PI treatments for use against tortix moths.64  

Tasmania similarly requires irradiation of any potential fruit fly host according to Interstate 

Certification Assurance (ICA) protocol ICA-55.65,66 

Irradiation is an accepted disinfestation procedure for some fresh fruit commodities entering, New 

Zealand, including apple.67,68  

Is the measure, relevant to the pest, adopted in an ISPM or regional standard? 

 

• ISPM 18: Guidelines for the use of irradiation as a phytosanitary measure, 2003.51  

• ISPM 28 Annex 3 (A. serpentina) and Annex 39 (Anastrepha sp.)1  

• ISPM 28 Annex 5 (B. tryoni)2  

• ISPM 28 Annex 7 (generic)4 

• ISPM 28 Annex 8 (R. pomonella)3 

• ISPM 28 Annex 33 (B. dorsalis)69  

• ISPM 28: Annex 38 (C. sasakii)7 

• ISPM 28 Annex 40 (tortrix moths)6 

• The USDA-APHIS Treatment Manual lists irradiation schedules appropriate for fresh fruit 

imports into the USA from specific countries as well as inter-state movements.10   

• Standard 1.5.3 Irradiation of food, produced by FSANZ, describes procedures employed by 

Australia and New Zealand for the irradiation of fruit and vegetables, amongst other 

commodities.70  

• Australia:  Interstate Certification Assurance (ICA) protocol ICA-55.66 
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