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Sleepless in Seattle
What’s Happening: ‘Sharwil’ avocado exports were steady during the pandemic, with approximately 100,000 lbs shipped to Seattle in 2020-21 using a systems approach to ensure the fruit was fruit fly-free. Only the Sharwil variety is approved for export at this time. The systems approach involves orchard certification, harvesting only mature green fruit, low pest prevalence in orchards, limited distribution (shipment to northern states during the winter months only), and other precautionary measures. Recent tests with ‘Malama’ avocados indicate this variety is also a poor host and may be suitable for export using a systems approach. Avocado lace bug is a new and pervasive pest that is impacting avocado tree health of both varieties and warrants monitoring and control. 
Most of our tropical fruits are still exported to the U.S. mainland using irradiation. We now have export approvals to the mainland for 26 tropical fruits and vegetables (see table below), but many of these fruits have never been exported commercially. Irradiation treatment facilities are located on the Big Island in Kea’au (Calavo Growers), and on Oahu in Kunia (Pa’ina Hawaii), with ample capacity for our production volumes. Hawaii has export approvals for a wider variety of tropical fruits than any other place.
Worldwide trade in irradiated fruit has increased steadily during the past 15 years to more than 20,000 tonnes annually. The U.S. and New Zealand are the main importing countries and main exporting countries are Mexico, Australia, Vietnam, Thailand and India. Many different irradiated fruits are traded internationally with guava, mango, and dragon fruit pre-dominant. 
Commodity quarantine treatments or systems for export of Hawaii’s fruits and vegetables
Abiu
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Jackfruit

I

Atemoya 
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Longan 


I, H

Avocado 

F, S (Sharwil)

Lychee 


I, H

Banana 
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Mango 


I

Breadfruit 
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Mangosteen

I

Capsicum spp. 
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I

Carambola 
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Papaya 
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Citrus 
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Pineapple 
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Cucurbita spp.
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Rambutan 

I, H

Dragon fruit
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Sapodilla 

I

Durian 
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Sweet potato
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Eggplant 
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Tomato


I

Guava


I


Cowpea

I

I = irradiation, C = cold, N = non-host status, S = systems approach, H = heat (hot water immersion or vapor heat), F = fumigation. 
More details are given below on the available treatments for our tropical fruits. This is general information only; consult the USDA Treatment Manual for specific treatment protocols at: https://www.aphis.usda.gov/import_export/plants/manuals/ports/downloads/treatment.pdf, or contact Hawaii’s APHIS PPQ branch (dorothy.s.alontaga@aphis.usda.gov)
Abiu
· Irradiation  --  150 Gy -- or 400 Gy to control surface insects in addition to fruit flies.  

Atemoya
· Irradiation  --  150 Gy  --  or 400 Gy to control surface insects in addition to fruit flies.  

Avocado
· Fumigation treatment  --  methyl bromide (see APHIS treatment manual), marginal as to host tolerance.

· Systems approach for ‘Sharwil’ variety –treatment based on poor host status for fruit flies
Research started with ‘Malama’
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Bananas
· Irradiation – all cultivars, 400 Gy if free of banana moth, 150 Gy if free of green scale and banana moth.
Breadfruit

· Irradiation  -- 150 Gy and post-harvest dip or orchard treatment for control of surface pests -- or 400 Gy to control surface insects in addition to fruit flies. Fungicide dip required for Phytophthora tropicalis.
Carambola


· Irradiation   --  150 Gy  --  or 400 Gy to control surface insects in addition to fruit flies.  

Citrus
· High temperature forced air  --  fruit core temperature heated to > 47.2oC (117oF) in not less than 4 hours.

· Irradiation -- 150 Gy -- or 400 Gy to control surface insects in addition to fruit flies. 
· Cold treatment -- under development at USDA ARS (Hilo)
Dragon fruit

· Irradiation  -- 150 Gy and post-harvest dip or orchard treatment for control of surface pests -- or 400 Gy to control surface insects in addition to fruit flies. 
Durian
· Nonhost status  --  must be inspected and free of surface pests.

Guava

· Irradiation -- 400 Gy to control surface insects and fruit flies. Fruit must be free of oriental red mite and a certain spider mite.
Jackfruit

· Irradiation -- 150 Gy and post-harvest dip or orchard treatment for control of surface pests -- or 400 Gy to control surface insects in addition to fruit flies. Fungicide dip required for Phytophthora tropicalis.
Longan
· Hot water immersion --  49oC (120oF) or above for 20 minutes. 

· Irradiation  --  150 Gy  --  or 400 Gy to control surface insects in addition to fruit flies.  

Lychee
· Hot water immersion  --  49oC (120oF) or above for 20 minutes.

· Irradiation  --  150 Gy  --  or 400 Gy to control surface insects in addition to fruit flies.
· Vapor heat --  internal fruit temperature raised by saturated water vapor (>90% RH) to 47.2oC (117oF) (or above) in at least 60 min. Hold at 47.2oC for 20 min. Hydrocool with a cool water spray. 

Mango
· Irradiation -- To U.S. --  300 Gy  --  treatment carried out only in an approved facility in Hawaii or in non-fruit fly supporting areas of the mainland U.S.  

· Vapor heat  --  To Japan  -- cv. ‘Haden’ and ‘Keitt.’ Fruit core temperature heated to > 47.2oC (117oF) in not less than 4 hours. Other conditions apply. 
Melons (cantaloupe, honeydew, watermelon)
· Irradiation -- 150 Gy and post-harvest dip or orchard treatment for control of surface pests -- or 400 Gy to control surface insects in addition to fruit flies. Sepals must be removed.
Mangosteen

· Irradiation -- 150 Gy and post-harvest dip or orchard treatment for control of surface pests -- or 400 Gy to control surface insects in addition to fruit flies. Sepals must be removed.
Papaya
· High temperature forced air  --  fruit core temperature heated to > 47.2oC (117oF) in not less than 4 hours. 

· Vapor heat  --  fruit core temperature heated by saturated water vapor to 44.4oC (112oF).  Hold fruit temperature at 44.4oC for 8.75 hours, then cool immediately, OR, fruit core temperature heated to > 47.2oC (117oF) in not less than 4 hours.

· Irradiation  --  150 Gy  --  or 400 Gy to control surface insects in addition to fruit flies.
Pineapple
· Nonhost status -- for cultivars with 50% or more ‘smooth Cayenne’ parentage; includes ‘Sugarloaf’.

· Irradiation  --  150 Gy  --  for cultivars other than 50% ‘smooth Cayenne’.  

· Vapor heat  -- for cultivars other than 50% ‘smooth Cayenne’.  Fruit core temperature heated by saturated water vapor to 44.4oC (112oF).  Hold fruit temperature at 44.4oC for 8.75 hours, then cool immediately. 
Rambutan

· Irradiation  --  150 Gy  --  or 400 Gy to control surface insects in addition to fruit flies  

· Vapor heat  --  internal fruit temperature raised by saturated water vapor (>90% RH) to 47.2oC (117oF) (or above) in at least 60 min. Hold at 47.2oC for 20 min. Hydrocooling is optional.

Sapodilla
· Irradiation  --  150 Gy  --  or 400 Gy to control surface insects in addition to fruit flies.
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