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Executive Summary

A review of postharvest disinfestation technologies for selected fruits and vegetables

Jamieson LE, Meier X, Page B, Zulhendri F, Page-Weir N, Brash D, McDonald RM,
Stanley J, Woolf AB. October 2009

The growth of New Zealand horticultural exports ($2.9 billion in 2008) is dependent upon effective
quarantine procedures. Postharvest insect control is an important aspect of this process and must, as
much as possible, not reduce the quality of the treated produce. Disinfestation treatments may be
either pre-shipment, in-transit, or applied on arrival if specified phytosanitary requirements have not
been met.

Current disinfestation treatments are heavily dependent on the use of the fumigant methyl bromide
(MeBr), which is an ozone-depleting substance and whose use is under continual pressure. Clearly,
identification of opportunities for research into alternatives is required. The advantages of MeBr are its
low cost, ease of application, and broad spectrum. Future solutions are unlikely to have all three of
these properties. Rather, they are likely to be specific to individual crops, cultivars, pests, markets and
even growing regions. This therefore requires a much higher level of knowledge on the treatment,
pests, product and how and where these fit into the supply chain for each market. New solutions are
also being increasingly targeted to be “soft” solutions which leave no residues, and in some cases
even reduce agrichemical resudues that were applied preharvest.

There are a wide range of postharvest disinfestation treatments available:

= Physical treatments:

e} Temperature; cold (e.g. coolstored), heat (hot air or water)
Controlled/modified atmospheres
Physical removal (brushes, air, or waterblasting)
Pressure/vacuum)
Irradiation
Radio/microwave frequencies

O O O O O

= Chemical treatments:
e} Fumigation treatments with Generally Recognised As Safe (GRAS) compounds (i.e.
ozone, ethyl formate)
e} Fumigation treatments with higher risk fumigants (i.e. phosphine, sulphuryl fluoride,
carbonyl sulphide, ethane dinitrile)
e} Insecticidal dips

= Segregation:

o} Image recognition systems are reaching the point where removing infested fruits at
grading may be possible.
o} Other methods of detection may be possible (spectral or volatiles).

Aim: This project sought to review all available literature possible and provide:

1) An overview of each of the various disinfestation treatments
2) For each crop:

a. An overview of the crop (size, markets)

b. A review of current disinfestation procedures

c. Future directions for disinfestation research.



Overall Recommendations

Each industry should consider its individual requirements, but there is potential for research synergies
in many situations. We recommend research programmes should be developed in the following areas:

Development of low-temperature phosphine treatment

Extension of cold disinfestation for cold-susceptible species (e.g. mealybugs, lightbrown apple
moth (LBAM), possibly thrips)

Determination of the efficacy of waterblasting on specific crops

Investigating the impact of various formulations of ethyl formate on pests and fruit quality
Determination of the efficacy of hot water treatments on specific crops

Investigating the potential of GRAS compounds for fumigation

Investigating the efficacy of a short low-oxygen atmosphere treatments as part of dynamic
controlled atmosphere (CA) storage regimes

Development of detection methods for grading out pests

Development of high-temperature controlled atmosphere (HTCA), controlled atmosphere cold
storage (CACS), standard cold storage SCS treatment combinations to take advantage of species
susceptibilities for organic producers

Investigating the impact of metabolic stress disinfestation and disinfection (MSDD)
(vacuum/pressure and ethanol treatment) on pests

Development of an irradiation acceptance analysis and research programme

Expand of this report to include major vegetable crops such as capsicum, onions, potatoes,
tomatoes and update as a ‘living’ document.

For further information please contact:

Lisa Jamieson

The New Zealand Institute for Plant & Food Research Ltd
Plant & Food Research Mt Albert

Private Bag 92 169

Auckland Mail Centre

Auckland 1142

NEW ZEALAND

Tel: +64-9-925 7000

Fax: +64-9-925 7001

Email lisa.jamieson@plantandfood.co.nz

This report is confidential to Horticulture New Zealand Inc
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Introduction

New Zealand horticultural exports were valued at $2.9 billion in 2008 (2008). Trade in horticultural
products is dependent upon effective quarantine procedures that minimise the movement of pests and
diseases across quarantine boundaries and prevent the accidental introduction of exotic pests and
diseases in imported countries.

Postharvest insect control is an important aspect of this process. Disinfestation treatments may be
either pre-shipment, in-transit, or applied on arrival if specified phytosanitary requirements have not
been met.

Current disinfestation treatments, especially post-entry quarantine, are heavily dependent on the use
of the fumigant methyl bromide (MeBr). Although this chemical is broadly effective against many
pests, it is an ozone-depleting substance, extremely toxic to humans and results in the loss of any
organic status of the export crop. In 1992 the availability of methyl bromide was restricted by the
Montreal Protocol to Quarantine and Pre-Shipment (QPS) use only. Identification of opportunities for
research into alternatives is required.

The advantages of MeBr are its low cost, ease of application, and broad spectrum. Future solutions
are unlikely to have all three of these properties. Rather, they are likely to be specific to individual
crops, cultivars, pests, markets and even growing regions. This therefore requires a much higher level
of knowledge on the treatment, pests, product and how and where these fit into the supply chain for
each market. New solutions are also being increasingly targeted to be “soft” solutions that leave no
residues, and in some cases even reduce agrichemical resudues that were applied preharvest.

Restrictions on residues are increasing in many markets and there has been renewed interest in
utilising postharvest disinfestation treatments that do not leave residues, to control pests that have
previously been controlled by residue-contributing preharvest measures, and even to decrease
residues after harvest (e.g. waterblasting or hot water treatments).

Postharvest insect control treatments may include physical treatments (such as cold, heat,
controlled/modified atmospheres, removal, irradiation, radio/microwave frequencies,
pressure/vacuum), fumigation treatments with either Generally Recognised As Safe (GRAS)
compounds (i.e. ozone, ethyl formate), or higher risk fumigants (i.e. phosphine, sulphuryl fluoride,
carbonyl sulphide, ethane dinitrile) or insecticidal dips. Some postharvest practices currently used,
such as coolstorage, can be utilised as a disinfestation treatment (or part thereof) if efficacy can be
demonstrated. In addition, computing power and visual and spectral systems have now reached the
point where insects can be detected “in line” (during packing), and thus fruits with insects might be
excluded during packing.

Export crops

The major fresh produce horticultural exports from New Zealand are kiwifruit and apples, which were
worth over $1.2 billion in 2008 and have been the dominant fresh produce horticultural export crops for
many years. Onion, potato, buttercup squash and avocado exports were worth >$50 million each,
while capsicums, cherries, tomatoes and blueberries exports earned more than $10 million each in
2008.

The horticultural industries involved in this review include apple, asparagus, avocado, blueberries,
citrus, feijoa, kiwiberry, kiwifruit, nashi, passionfruit, persimmon, summerfruit, strawberry and tamarillo.

Organic produce

Since the late 1990s there has been a strong and steady growth in the sales of organic foods. Data
detailing the volume of accredited organic products have to rely on unofficial reports because of failure
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of official trade data to distinguish between organic and conventional products. Organic foods typically
command a price premium over conventionally produced foods because of higher production costs
and the tendency for demand to exceed supply. For fruit and vegetable markets in the EU, a price
premium between 20-40% is common. Strict quarantine requirements put on organic products by
importing countries like Japan, Korea, Taiwan, the USA and Australia mean that if insects are found,
consignments are treated with methyl bromide, which cancels the organic status of the product.
Alternative treatments that meet organic certification as well as phytosanitary requirements are
necessary to develop supply chains for organic products.

Market Access Pests

Market access pests are those that can occur on the exported part of the plant and whose presence
can result in market access restrictions. The pests that occur on the horticultural crops at harvest can
be grouped in the following broad groups: thrips, scale insects, mites, mealybugs, caterpillars, aphids,
weevils, beetles, bugs, hoppers and psyllids. Most of these pests are surface dwelling, therefore
readily exposed to disinfestation treatment. However, and some are internal pests that require an
effective postharvest disinfestation treatment to penetrate the commaodity.

Treatment efficacy can vary with the susceptibility of the target species/life stage, the treatment
application method and the environmental conditions that prevail before, during and after treatment.

All quarantine pests can cause market access restrictions; however, often non quarantine pests
cannot be readily identified from their quarantine pest relatives, and thus also cause difficulties when
intercepted. Eggs and juvenile stages of pests (especially thrips, mealybugs and mites) are often
intercepted and unidentifiable, and therefore quarantine regulators must assume that they are the
quarantine species and treat accordingly. In the future, rapid identification using molecular markers
may offer a solution to this problem. Also, although dead pests should not be a quarantine concern, it
is often difficult to determine if eggs, pupae and sessile insects are live or dead. A biochemical test
has been developed by AgResearch that shows a colour change when an insect is alive and this is
currently being developed further and patented.

A list of pest species, common names and order and family referred to in this report is in provided in
Appendix 1.

Export Markets

Five destinations (Austrialia, Japan, United Kingdom, European Union and the USA), all exceed $300
million fob value of New Zealand fruit and vegetable exports. Expanding markets include Taiwan,
Hong Kong, Malaysia, Thailand, United Arab Emirates, Canada, Russia, Mauritius, Saudi Arabia,
South Africa and India. Each importing country has its own quarantine pest list and different
phytosanitary requirements. Information about the conditions to export plant products, including fruit
and vegetables, is published on the MAF website
(http://lwww.biosecurity.govt.nz/regs/exports/plants/icpr). This includes the requirement for import
permits, phytosanitary cerificates, additional declarations and/or treatments and also any other
relevant export information and documentation. The information is a guide only and exporters should
make their own enquiries in relation to importing countries’ requirements, as the information is liable to
change.

Maintenance, and even more so expansion of access to markets, requires a substantial commitment
to research and development. It generally takes a number of years to develop an effective and robust
disinfestation treatment, and commercialisation requires commitment and co-ordination of industry
bodies, packhouses, technical providers, fumigators, exporters, regulator bodise and researchers.
Finally, market opportunities, actionable pests, residue limits and politics all change on a year-to-year
basis.

This report is confidential to Horticulture New Zealand Inc
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Process for Developing of Disinfestation Treatments for Market Access

Ministry of Agriculture and Forestry, Biosecurity New Zealand (MAF BNZ) has the responsibility of
negotiating with the overseas authorities responsible for control of imports and biosecurity to
determine new or improved conditions of entry for New Zealand products and the removal of
unjustifiable phytosantitary barriers to trade. Negotiating access to new markets is a lengthy process
involving many steps and often takes 5-10 years.

The process by which a postharvest disinfestaion treatment is developed usually involves determining

the following:

1. Efficacy against a range of life stages of target pest/s found on exported commodity (time and/or
dose response trials) to determine effective treatment parameters and the order of tolerance for
each life stage tested

2. Tolerance of the fresh produce to a range of the treatment parameters that have been
demonstrated to cause a high level of pest mortality

3. Acceptability of the treatment in the target market (includes determining if a Maximum Residue

Limit (MRL) is required)

Collection of efficacy data for protocol negotiation (and registration/residue analysis if required)

Protocol negotiation

Industry investment in infrastructure

Commercialisation.

No oA

It is important to note that some importing countries require disinfestation research to follow a more
intensive and formal experimental procedure. For example, Japan requires more traditional extensive
disinfestation research to demonstrate Probit 9 mortality level and satisfy the following steps:

= Life stages found on fruit at the time of harvest

= Cultivar chemical/fumigant sorption test

= Susceptibility of each life stage found on fruit at harvest to treatment

= |dentification of the cultivar associated with the lowest mortality

= Large-scale mortality test (O live out of 30,000 of most tolerant life stage)

= Confirmation trial using semi-commercial treatment equipment

= Phytotoxicity in fruit after treatment

= Gas penetration, sorption and desorption under standard disinfestation treatment
»= Residue analysis.

Markets such as Australia and Taiwan have a newer “systems approach” that involves methods of
gquantitative pest risk analysis, which includes:

= Mode of trade
= Volume of trade
Probability of infestation at each step of the pathway:
o} Probability of pest being on fruit at harvest
Probability of pest being viable (as opposed to dead or parasitized)
Likelihood that clean fruit are contaminated during picking and transport to packhouse
Probability of viable pest remaining on fruit during packing
Likelihood that clean fruit are contaminated by pest during processing in packhouse
Likelihood that pest survives palletisation, quality inspection, containerisation and
transport to market
o} Likelihood that clean fruit are contaminated by pest during palletisation, quality
inspection, containerisation and transport to market
= Probability of entry, establishment and spread
= Assessment of consequences.

O O O O O
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If the final probability remains below an ‘acceptable allowable limit’, then after being through a defined
process, the commodity is allowed entry.

In summary, it is clear that market access is highly complex area requiring both short- and long-term
perspectives. An integrated approach by many teams and industry groups, and therefore good
communication and information exchange is a prerequisite to success and effective utilisation of
resources. This SFF review is a good springboard for development of effective research programmes
across the horticultural industry.

Summary

Current disinfestation treatments are heavily dependent on the use of the fumigant methyl bromide
(MeBr), which is an ozone-depleting substance and whose use is under continual pressure. Clearly,
identification of opportunities for research into alternatives is required. The advantages of MeBr are its
low cost, ease of application, and broad spectrum. Future solutions are unlikely to have all three of
these properties. Rather, they are likely to be specific to individual crops, cultivars, pests, markets and
even growing regions. This therefore requires a much higher level of knowledge on the treatment,
pests, product and how and where these fit into the supply chain for each market. New solutions are
also being increasingly targeted to be “soft” solutions which leave no resudues, and in some cases
even reduce agrichemical resudues that were applied preharvest.

There are a wide range of postharvest disinfestation treatments available:

= Physical treatments:

o Temperature; cold (e.g. coolstored), heat (hot air or water)
Controlled/modified atmospheres
Physical removal (brushes, air, or waterblasting)
Pressure/vacuum)
Irradiation
Radio/microwave frequencies

O O O O O

= Chemical treatments:
o) Fumigation treatments with Generally Recognised As Safe (GRAS) compounds (i.e.
ozone, ethyl formate)
e} Fumigation treatments with higher risk fumigants (i.e. phosphine, sulphuryl fluoride,
carbonyl sulphide, ethane dinitrile)
e} Insecticidal dips

= Segregation:
o) Image recognition systems are reaching the point where removing infested fruits at
grading may be possible.
o Other methods of detection may be possible (spectral or volatiles).

This report is confidential to Horticulture New Zealand Inc
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Overall Recommendations

Each industry should consider its individual requirements, but there is potential for research synergies
in many situations. We recommend research programmes should be developed in the following areas:

Development of low-temperature phosphine treatment

Extension of cold disinfestation for cold-susceptible species (e.g. mealybugs, lightbrown apple
moth (LBAM), possibly thrips)

Determination of the efficacy of waterblasting on specific crops

Investigating the impact of various formulations of ethyl formate on pests and fruit quality
Determination of the efficacy of hot water treatments on specific crops

Investigating the potential of GRAS compounds for fumigation

Investigating the efficacy of a short low-oxygen atmosphere treatments as part of dynamic
controlled atmosphere (CA) storage regimes

Development of detection methods for grading out pests

Development of high-temperature controlled atmosphere (HTCA), controlled atmosphere cold
storage (CACS), standard cold storage SCS treatment combinations to take advantage of species
susceptibilities for organic producers

Investigating the impact of metabolic stress disinfestation and disinfection (MSDD)
(vacuum/pressure and ethanol treatment) on pests

Development of an irradiation acceptance analysis and research programme

Expand of this report to include major vegetable crops such as capsicum, onions, potatoes,
tomatoes and update as a ‘living’ document.

This report is confidential to Horticulture New Zealand Inc

Page 10 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Acknowledgements

The authors would like to thank the input of Garry Hill, Anne Gunson, Barbara Waddell, the team at
Market Access Solutionz Ltd and the industry participants. This project was funded by Sustainable
Farming Fund, Fruitgrowers Charitable Trust and the Foundation for Research Science and
Technology.

References

Addison P 2005. Post-harvest control of the grain chinch bug Macchiademus diplopterus (Heteroptera:
Lygaeidae) on pears in the Western Cape Province, South Africa. Acta Hortculturae 671: 549
—553.

Aharoni Y, Hartsel P, Steward J, Young D 1979. Control of western flower thrips on harvested
strawberries with acetaldehyde in air, 50% carbon dioxide or 1% oxygen. Journal of
Economic Entomology 72: 820-822.

Aharoni Y, Nitzan, Y, Copel, A 1987. Natural volatiles to control the California red scale on harvested
grapefruit. Tropical Science 27(3): 155-157.

Akey D 1982. Lethality of ozone for the biting gnat, Culicoides variipennis: fumigation of a biological
safety cabinet for arbovirus research. Journal Economic Entomology 75(2): 387-392.

Alderson S, Waddell, BC, Petry, RJ 1999. Heat Treatment of New Zealand Apples - Codling Moth
Trials. Report No. 12, ENZAFRUIT Project No. HR97P03.05. Client Report. No. 1999/131
ENZAFRUIT New Zealand (International).

Alexander S, Dentener, PR, Rogers, DJ 1994. Non-chemical disinfestation methods for the Indian
meal moth, Plodia interpunctella. Client Report. No. 94/167 Foundation for Research
Science and Technology.

Alonso M, Del RAo MA, Jacas JA 2005. Carbon dioxide diminishes cold tolerance of third instar
larvae of Ceratitis capitata Wiedemann (Diptera: Tephritidae) in 'Fortune' mandarins:
Implications for citrus quarantine treatments. Postharvest Biology and Technology 36(1): 103-
111.

Andreuccetti D, Bini M, Ignesti A, Gambetta A, Olmi R 1994. Microwave destruction of woodworms.
Journal of Microwave Power and Electromagnetic Engergy 23(3).

Anon 1993a. Code of federal regulations, food and drugs. Office of the Federal Register National
Archives and Records Administration, Washingon DC.

Anon 1993b. Modification of details concerning fixing the standard by the Minister of Agriculture,
Forestry and Fisheries in connection with fresh apple varieties such as Gala, Granny Smith,
Fuji, Braeburn, Red Delicious and Royal Gala shipped from New Zealand. MAFF Plant
Quarantine Law. Pp. Annex 1 (4).

Armstong J 2008. Ozone fumigaiton under vacuum to control potential infestations of coffee berry
borer and coffee leaf rust in green coffee beans imported into Hawaii. USDA - Agricultural
Research Service.

Armstrong J 1994. Heat and cold treatments. In: Paull R, Armstrong J ed. Insect pests and fresh
horticultural products: treatments and responses, CAB International. Pp. 103-119.

Aung L, Leesch, JG, Jenner, JF, Grafton-Cardwell, EE 2001. Effects of carbonyl sulfide, methyl
iodide and sulfuryl fluoride on fruit phytotoxicity and insect mortality. Annals of Applied
Biology 139: 93-100.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 11



Aung LH, Leesch JG, Jenner JF 2004. Methyl iodide and forced aeration on the post-harvest quality of
lemons. Postharvest Biology and Technology 33(1): 45-50.

Bai J, Mielke EA, Chen PM, Spotts RA, Serdani M, Hansen JD, Neven LG 2006. Effect of high-
pressure hot-water washing treatment on fruit quality, insects, and disease in apples and pears:
Part I. System description and the effect on fruit quality of d'Anjou’ pears. Postharvest Biology
and Technology 40(3): 207-215.

Ball S, Woolf AB, Forbes SK, Lay-Yee M, Watkins CB, Ferguson IB 1994a. Response of fruit crops
to postharvest high temperature treatments HortResearch.

Ball S, Woolf, AB, Forbes, SK, Lay-Yee, M, Watkins, CB, Ferguson, IB 1994b. Response of fruit
crops to postharvest high temperature treatments (Project no 1171/1178). Third Progress
Report. Agricultural and Marketing Research and Development Trust.

Ball, S.; Woolf, A.B.; Lay-Yee, M.; Forbes, S.K.; Watkins, C.B.; Ferguson, 1.B. December 1994c:
Response of fruit crops to postharvest high temperature treatments. Final HortResearch Client
Report to AGMARDT. No 94/333.

Bartholomaeus A, Haritos V 2005. Review of the toxicity of carbonyl sulphide, a new grain fumigant.
Food and Chemical Toxicology 43(12): 1687-1701.

Batchelor T, Dentener, PR, O'Donnell, RL, Waddell, BC, Wearing, CH, Maindonald, JH 1988.
Leafroller Disinfestation of Apples for the United States Market using Controlled Atmosphere
Coolstorage. Report on the 1984-86 leafroller trials DSIR Entomology Division.

Batchelor T, O'Donnell, RI, Roby, JJ 1985a. The efficacy of controlled atmosphere coolstorage in
controlling leafroller species. 38th New Zealand Weed and Pest Control Conference. Pp. 53 —
55.

Batchelor T, O'Donnell, RL, Steven, D 1985h. Postharvest Disinfestation of Greedy Scale,
Hemiberlesia rapax (Comstock), on Kiwifruit. 1984 Season DSIR Entomology Division
Auckland.

Beever DJ, Yearsley CW 1984. Apple irradiation report of preliminary trials on the effect of
irradiation for insect disinfestation on fruit quality DSIR.

Bell A, Boye J, Muck O 1998. Methyl bromide substitution in agriculture. Objectives and activities of
the Federal Republic of Germany concerning the support of Article 5 countries and the
Montreal Protocol. Deutche Gesellschaft fur Technische Zusammenarbeit (GTZ) GmbH.

Bell CH 2000. Fumigation in the 21st century. Crop Protection 19(8/10): 563-569.

Bennett K, Dentener, PR, Alexander, SM 1995. Temperature as a disinfestation method for the Indian
meal moth, Plodia interpunctella. Client Unknown. No. 95/158 HortResearch.

Berger R, Drawert F 1984. Changes in the composition of volatiles by post-harvest application of
alcohols to Red Delicious apples. Journal of Science, Food and Agriculture 35: 1318-1325.

Birla S, Wang S, Tang J, Hallman G 2004. Improving heating uniformity of fresh fruit in radio
frequency treatments for pest control. Postharvest Biology and Technology 33(2): 205-217.

Birla S, Wang S, Tang J, Tiwari G 2008a. Characterization of radio frequency heating of fresh fruits
influenced by dielectric properties. Journal of Food Engineering 89(4): 390-398.

Birla SL, Wang S, Tang J, Tiwari G 2008b. Characterization of radio frequency heating of fresh fruits
influenced by dielectric properties. Journal of Food Engineering 89(4): 390-398.

Birtles D, Waddell, BC, Maindonald, JH 1991. High temperature disinfestation of nectarines: Light
brown apple moth larvae. 44th New Zealand Weed & Pest Control Conference. Tauranga,
New Zealand. Pp. 61-65.

Birtles D, Waddell, BC, Maindonald, JH 1992a. Heat Treatment of New Zealand Apples
Disinfestation of Nysius huttoni report 5. Client Report. No. 92/41 New Zealand Apple and
Pear Marketing Board.

This report is confidential to Horticulture New Zealand Inc

Page 12 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Birtles D, Waddell, BC, Maindonald, JH 1992b. Heat Treatment of New Zealand Apples
Disinfestation of Planotortrix octo Report 3. Client Report. No. 92/42 New Zealand Apple
and Pear Marketing Board.

Birtles D, Waddell, BC, Maindonald, JH 1992c. Heat Treatment of New Zealand Apples
Multifactorial Trials report 2. Client Report. No. 92/40 Foundation for Research Science and
Technology.

Blank R, Gill, GSC 1995. Evaluation of Insegar 25WP and Aware 500EC against Thrips on Citrus.
Client Report. No. 95/38 Ciba-Geiby NZ Ltd.

Bond E 1984. Manual of fumigation for insect control. 2nd Revised ed, Food and Agriculture
Organization Rome.

Bond E, Herne, DHC 1983. The potential of carbon dioxide and low-oxygen atmospheres for control
of winter eggs of the European red mite, Panonychus ulmi (Acari: Tetranychidae), on
harvested apples. Entomological Society Ontario. Pp. 11 — 14.

Bradfield G, Dentener, PR, Connolly, PG 2002. Using chemical structure to select compounds for
insect disinfestation research. New Zealand Plant Protection. Pp. 430.

Bradfield G, Dentener, PR, Connolly, PG 2003a. How to select chemical compounds for insect
disinfestation research. I1-Experimental results and review of hypothesis. Internal Report. No.
10339.

Bradfield G, Dentener, PR, Connolly, PG, Stephens, AEA 2003b. Effect of temperature on the
mortality of Epiphyas postvittana Walker exposed to GRAS compounds. Australasian
Postharvest Horticulture Conference. Pp. 70.

Brash D, Carpenter, A, van Epenhuijsen, C, Zhang, Z 2002a. Effect of rate and duration of exposure to
Eco2fume® on onion thrips. Confidential Report. No. 717.

Brash D, Carpenter, A, van Epenhuijsen, K, Krishna, K, Koolaard, J, Page, B, Corrigan, V, Lill, R
2001. Organic fumigant systems for New Zealand pipfruit. Confidential Report. No. 520 28.

Brash D, van Epenhuijsen, C, Bycroft, B, Somerfield, K, Hedderley, D, Page, BBC 2008. Phosphine
for the control of apple pests during cool storage. Confidential Report. No. 2194.

Brash D, van Epenhuijsen, C, Zhang, Z, Carpenter, A 2002b. Fumigating to control thrips. Grower
57(11): 24-25.

Brash D, Zhang, Z, van Epenhuijsen, K, Wood, R, Wright, P 2002c. Commercial-scale fumigation
trials for control of onion thrips on export onions. Confidential Report. No. 716.

Brecht J 1994. Vegetables. Insect Pests and Fresh Horticultural Products: Treatments and Responses.,
CAB International, UK. Pp. 309-328.

Brigati, S., Pratella, G.C., Bassi, R., 1989. CA and low oxygen storage of kiwifruit: effects on ripening
and diseases, Proceedings of the fifth international controlled atmosphere research conference,
Wenatchee, Washington, USA, 14-16 June, 1989. Vol. 2. Washington State University,
Pullman, Washington USA, pp. 41-48.

Burmeister D, Ball, S, Woolf, AB, Green, S 1995. Interaction of Hot Water Treatments and CA/MA
Storage on Quality of Fuju Persimmons. Report No. 3 No. 95/299 Technology for Business
Growth Programme.

Caddick L 2004. Search for methyl bromide and phosphine alternatives. Outlook on Pest Management
15(3): 118-119.

Calderon M, Navarro S 1968. Sensibility of three stored product insect species exposed to different
low pressure. Nature 218: 190.

Calderon M, Navarro, S 1971. Effects of ultra-violet irradiation on the eggs of Ephestia cautella
(Walker) (Lepidoptera: Phycitidae). Journal of Stored Products Research 7: 309-311.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 13



Cangardel H, Fleurat-Lessard F 1976. Tests on the fumigation of stored Agen prunes with methy!l
bromide (CH3Br) and hydrogen phosphide (PHs). Bulletin, Organisation Europeenne et
Mediterraneenne pour la Protection des Plantes 6(5): 399-411.

Cantwell M, Reid, MS, Carpenter, A, Nie, X 1995. Short-term and long-term high carbon dioxide
treatments for insect disinfestation of flowers and leafy vegetables. Harvest and postharvest
technologies for fresh fruits and vegetables. International conference, Guanajuato, Mexico.
Pp. 287-292.

Carpenter A 1987. Postharvest fumigation of fresh asparagus with Dichlorvos. 40th New Zealand
Weed and Pest Control Conference. Pp. 71-74.

Carpenter A 1993a. Controlled atmosphere disinfestation of fresh supersweet sweet corn for export.
46th New Zealand Plant Protection Society Conference. Pp. 57-58.

Carpenter A 1995. Implementation of controlled atmosphere disinfestation of export asparagus. 48th
New Zealand Plant Protection Society Conference. Pp. 318-321.

Carpenter A 2000. CAPTECH: a new approach to onion disinfestations. Confidential Report. No.
245.

Carpenter A, Stocker, A 1992. Envirosols as postharvest fumigants for asparagus and cut flowers. 45th
New Zealand Plant Protection Society Conference. Pp. 21-26.

Carpenter A, Stocker, A 1993b. Controlled atmospheres for the disinfestation of new Zealand flower
thrips and green peach aphids on fresh asparagus. Internal Report.

Carpenter A, van Epenhuijsen, CW, Sartie, A 2001. Eco2fume® for onion disinfestations.

Carpenter A, Workman, P, Endries, S, Rastrick, D 1998. Western flower thrips control with
envirosols. Croplnfo. Confidential Report. No. 463.

Carpenter A, Wright S, Lash P 1996. Response of adult New Zealand flower thrips, Thrips obscuratus
(Thysanoptera: Thripidae) to high carbon dioxide and low oxygen atmospheres at various
temperatures. Bulletin of Entomological Research 86: 217-221.

Carpenter A, Wright, S, lash, P 1994. Controlled atmosphere disinfestation of fresh asparagus.
Confidential Report. No. 139.

Chen C, Paull R 1998. Tolerance of tropical fruits and flowers to carbonyl sulfide fumigation.
Postharvest Biology and Technology 14(2): 245-250.

Chervin C, Jessup, A, Hamilton, A, Kreidl, S, Kulkarni, S, Franz, P 1998. Non-chemical
disinfestation: Combining the combinations - additive effects of the combination of three
postharvest treatments on insect mortality and pome fruit quality. Acta Horticulturae 464: 273
- 278.

Chervin C, Kreidl, SL, Franz, PR, Hamilton, AJ, Whitmore, SR, Thomann, T, Vitou, J, Merriman, PR,
Walker, R 1999. Evaluation of a non-chemical disinfestation treatment on quality of pome
fruit and mortality of lepidopterous pests. Australian Journal of Experimental Agriculture
39(3): 335 —344.

Chervin C, Kulkarni, S, Kreidl, S, Birrell, F, Glenn, D 1997. A high-temperature/low oxygen pulse
improves cold storage disinfestations. Postharvest Biology and Technology 10(3): 239 — 245.

Chu C 1992. Postharvest control of San Jose scale on apples by controlled atmosphere storage.
Postharvest Biology and Technology 1(4): 361-3609.

Clare G, Connolly, PG 1998. Mortality Response of the Leafroller Planotortrix octo (Dugdale) (Lep.,
Tortricidae) to Electron Beam Irradiation. July 1996 - June 1998. Client Report. No. 98/140
Foundation for Research Science and Technology.

Coats S 1990a. Ovicidal effects of fenoxycarb on eggs of Fuller rose beetle, Pantomorus cervinus
(Coleoptera: Curculinonidae). Florida Entomologist 73: 187-189.

This report is confidential to Horticulture New Zealand Inc

Page 14 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Coats S, Ismail, MA 1990b. Ovicidal effects of gamma radiation on eggs of the Fuller rose beetle,
Pantomorus cervinus (Coleoptera: Curculionidae). Florida Entomologist 73(2): 237-242.

Collin M, Arnaud C, Kagy V, Didier C 1997. Fruit flies: disinfestation, technigques used, possible
application to mango. . Fruits (Paris) 62 (4): 223-236.

Corcoran R 2001. New and emerging disinfestation technologies - an Australian experience.
Australian Disinfestation Workshop. Gosford, NSW. Pp. 44-48.

Cox, K A; Woolf, A B. November 2000: So Fresh Postharvest Research; 2000 Assessing the effects of
packhouse handling and postharvest treatments on storage life/fruit quality Report #2.
Confidential Report to The So Fresh Persimmon Grower Group. HortResearch Client Report
No. 2001/202.

Cytec Industries Inc 2005. Phosphine gas products.
http://www.cytec.com/business/Phonsphine/Products/PhosphineGas.shtm [accessed 1 October
2009

Cywinski J 1973. A new biocide for the protection of produce in storage. Pans 19(2): 261-262.

Davenport TL, Burg SP, White TL 2006. Optimal low-pressure conditions for long-term storage of
fresh commodities kill Caribbean fruit fly eggs and larvae. Horttechnology 16(1): 98-104.

Dentener P 1991a. The efficacy of Safer's and Bactigas™™ carbon dioxide aerosol formulations in
killing lightbrown apple moth larvae DSIR Plant Protection Auckland.

Dentener P, Alexander, SM, Bennett, KV, McDonald, RM 1998a. Postharvest ethanol control of
lightbrown apple moth using ethanol. Acta Horticulturae 464: 279 — 284,

Dentener P, Alexander, SM, Lester, PJ, Petry, RJ, Maindonald, JH 1994a. Disinfestation of New
Zealand Persimmons using Elevated Temperatures. Client Report. No. 94/166 Foundation of
Research Science and Technology.

Dentener P, Alexander, SM, Lester, PJ, Petry, RJ, Maindonald, JH, McDonald, RM 1996. Hot air
treatment for disinfestation of lightbrown apple moth and longtailed mealy bug on
persimmons. Postharvest Biology and Technology 8(2): 143-152.

Dentener P, Alexander, SM, Maindonald, JH 1994b. Disinfestation of New Zealand apples: Pulse
dips. Report no. 2. Client Report. No. 94/8 New Zealand Apple & Pear Marketing Board.

Dentener P, Alexander, SM, Peetz, SM 1993a. The Effect of Silwet L-77, Silwet 408 and azinphos-
methyl on third instar lightbrown apple moth (Epiphyas postvittana Walker) larval mortality.
Internal Report. No. IR93-59.

Dentener P, Alexander, SM, Petry, RJ, O'Connor, GM, Lester, PJ, Bennett, KM, Maindonald, JH
1998b. Effect of combined methyl bromide fumigation and cold treatment on Cydia
pomonella (Lepidoptera: Tortricidae) mortality on apples. Journal of Economic Entomology
91: 528-533.

Dentener P, Alexander, SM, Petry, RJ, O'Connor, GM, Lester, PJ, Bennett, KV, Maindonald, JH
1995. Disinfestation of New Zealand Apples: The effect of methyl bromide fumigation and
subsequent coolstorage at 0.5°C and above on codling moth mortality. Client Report. No.
95/103 ENZA New Zealand (International).

Dentener P, Batchelor, TA, O'Donnell, McKenna, CE, Beever, DJ, Billing, D 1987a. Kiwifruit for
Japan. Report of Two-Spotted Mite Disinfestation Programme. Research Summary DSIR
Entomology Division.

Dentener P, Bennett, KM, Hoy, LE, Lewthwaite, SE, Lester, PJ, Maindonald, JH, Connolly, PG 1997.
Postharvest disinfestation of lightbrown apple moth and longtailed mealybug on persimmons
using heat and cold. Postharvest Biology and Technology 12(3): 255 — 264.

Dentener P, Birtles, DB, Stevens, PS, Waddell, BC, Ball, RD, Maindonald, Wearing CH 1988a.
Determination of the Response of Codling Moth Eggs and Diapause Fifth Instar Larvae to

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 15


http://www.cytec.com/business/Phonsphine/Products/PhosphineGas.shtm

Coolstorage. In. Dentener PR, Waddell BC, Batchelor TA, Birtles DB, O'Donnell RL, Stevens
PS, Wearing CH., Ball RD, Maindonald JH 1988. Disinfestation of New Zealand Apples
1988. Report 1. 'Granny Smith' Basic Test DSIR Entomology Division.

Dentener P, Birtles, DB, Waddell, BC, Stevens, PS 1988b. Irradiation of Epiphyas postvittana
(Walker), lightbrown apple moth DSIR Entomology Division.

Dentener P, Lewthwaite, SE, Bennett, KV, Maindonald, JH, Connolly, PG 2000a. Effect of
temperature and treatment conditions on the mortality of Epiphyas postvittana (Lepidoptera:
Tortricidae) exposed to ethanol. Journal of Economic Entomology 93(2): 519 — 525.

Dentener P, Lewthwaite, SE, Maindonald, JH, Connolly, PG 1998c. Mortality of twospotted spider
mite (Acari: Tetranychidae) after exposure to ethanol at elevated temperatures. Journal of
Economic Entomology 91(3): 767-772.

Dentener P, MacRae, EA, Jackson, PJ 1990a. Insect disinfestation of New Zealand persimmons.
Proceedings of XXIII International Horticultural Congress. In abstracts of contributed papers
1. Oral. XXIII International Horticultural Congress. Firenze, Italy. Pp. 518.

Dentener P, Meier, X, Smith, KJ, Connolly, PG, McDonald, RM, Holdem, J 2000b. Electromagnetic
Energy for Disinfestation of Quarantine Pests in and on Apples. Internal Report. No.
2000/332.

Dentener P, O'Donnell, McKenna, CE, Batchelor, TA 1987h. Controlled Atmosphere Storage on Two-
Spotted Mite. In Dentener PR, Batchelor TA, O'Donnell, McKenna CE, Beever DJ, Billing D
1987. Kiwifruit for Japan. Report of Two-Spotted Mite Disinfestation Programme. Research
Summary DSIR Entomology Division.

Dentener P, Peetz, SM 1991b. Disinfestation of New Zealand apples : Soap dips DSIR Plant
Protection.

Dentener P, Peetz, SM 1991c. Disinfestation of New Zealand Persimmons DSIR Plant Protection
Auckland New Zealand.

Dentener P, Peetz, SM 1992a. Disinfestation of New Zealand persimmons: Controlled/modified
atmosphere treatments for killing leafrollers. Client Report. No. 92/113 New Zealand.
Persimmon Export Council.

Dentener P, Peetz, SM 1992b. Disinfestation of New Zealand Persimmons: Crown Projects 1991.
Client Report. No. 92/142 Foundation for Research Science and Technology.

Dentener P, Peetz, SM 1992c. Postharvest control of diapausing two-spotted spider mite Tetranychus
urticae Koch of fruit. I. Comparison of insecticidal soaps and spray adjuvants. 45th New
Zealand Plant Protection Conference. Pp. 116 — 120.

Dentener P, Peetz, SM, Birtles, DB 1990b. Disinfestation of New Zealand Persimmons DSIR Plant
Protection Auckland.

Dentener P, Peetz, SM, Birtles, DB 1992d. Modified atmospheres for the postharvest disinfestation of
New Zealand persimmons. New Zealand Journal of Crop and Horticultural Science 20: 203-
208.

Dentener P, Peetz, SM, Birtles, DB, Boyle, JC, Waddell, BC 1989. Disinfestation of New Zealand
Persimmons DSIR Plant Protection.

Dentener P, Peetz, SM, Birtles, DB, Maindonald, JH 1990c. Heat Treatment of New Zealand Apples.
Disinfestation of lightbrown apple moth DSIR Plant Protection.

Dentener P, Peetz, SM, Maindonald, JH 1993b. Disinfestation of New Zealand apples: Pulse dips.
Client Report. No. 93/124 NZ Apple & Pear Marketing Board.

Dentener P, Whiting, DC, Bradfield, GC, Connolly, PG, Gunson, A 2002. Combining Electromagnetic
Energy and Controlled Atmosphere Storage for Disinfestation of Lightbrown Apple Moth on
Apples No. 2002/351.

This report is confidential to Horticulture New Zealand Inc

Page 16 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Dentener PR, Whiting DC, Bradfield GC, Connolly PG, Gunson A 2002. Combining electromagnetic
energy and controlled atmosphere storage for disinfestation of lightbrown apple moth on
apples No. 2002/351 HortResearch.

Desmarchelier J 1994. Carbonyl sulphide as a fumigant for control of insects and mites. In: Highley E
ed. Stored Product Protection: Proceedings of the 6th International Working Conference on
Stored Product Protection. Canberra, Australia. Pp. 78-82.

Dowsett H, Ren Y 2005. Toxicity of ethanedinitrile (C,N,) to timber or wood related insect pests.
CSIRO poster. http://sgrl.csiro.au/research/posters.html [accessed 1 October 2009].

Dunstan G 1963. The effect of standard cold storage and controlled atmosphere storage on survival of
larvae of the oriental fruit moth, Grapholita molesta. Journal of Economic Entomology 56:
167 — 169.

Dwinell L 1997. The pinewood nematode: regulation and mitigation. Annual Review of
Phytopathology 35: 153-166.

Erdman H 1980. Ozone toxicity during ontogenty of two species of flour beetle, Tribolium confusum
and T. castaneu. Environmental Entomology 9(1): 16-17.

Esguerra E, Kawada K, Kitagawa H, Subhadrabandhu S 1993. Removal of astringency in 'Amas'
banana (Musa AA group) with postharvest ethanol treatment. Acta Horticulture 321: 811-820.

Feng J, Jackman, R, Jamieson, L, White, A, Petley, M, Wang, M, Winz, R, Jackman-Requejo, C,
Bowen, J, Wohlers, M, Olsson, S, Bycroft, B, Brash, D, Page, B, lline, I, Phillips, C, Woolf,
AB 2008. Use of phosphine fumigation treatments on ZESPRI™ GOLD and ZESPRI™
GREEN kiwifruit. Project MAQ905. Client Report. No. 26476.

Feng X, Hansen, JD, Biasi, B, Tang, JM, Mitcham, EJ 2004. Use of hot water treatment to control
codling moths in harvested California 'Bing' sweet cherries. Postharvest Biology and
Technology 31(1): 41-49.

Feng Z, Hartel P 1996. Factors affecting production of COS and CS; in Leucaena and Mimosa
species. Plant and Soil 178: 215-222.

Ferrari R 1975. Tests on the survival & fecundity of the apple infestant Quadraspidiotus pernicious
after controlled atmosphere storage. Redia 56: 391-400.

Fields P, Jones S 1999. Alternatives to methyl bromide fumigation of empty ship holds.
Environmental Bureau, Agriculture and Agri-Food Canada.

Finkelman S, Navarro S, Rindner M, Dias R 2006a. Effect of low pressure on the survival of
Trogoderma granarium Everts, Lasioderma serricorne (F.) and Oryzaephilus surinamensis (L.)
at 30°C. Journal of Stored Products Research 42(1): 23-30.

Finkelman S, Navarro S, Rindner M, Dias R 2006b. Use of heat for disinfestation and control of
insects in dates: laboratory and field trials. Phytoparasitica 31(1): 37-48.

Finkelman S, Navarro S, Rindner M, Dias R, Azrieli A 2003. Effect of low pressures on the survival
of cocoa pests at 18°C. Journal of Stored Products Research 39(4): 423-431.

Finkelman S, Navarro S, Rindner M, Dias R, Azrieli A 2004. Effect of low pressures on the survival
of three cocoa pests at 30°C. Journal of Stored Products Research 40(5): 499-506.

Follett P 2004. Comparative effects of irradation and heat quarantine treatments on the external
appreance of lychee, longan, and rambutan. Vienna, Austria, International Atomic Energy
Agency (IAEA).

Follett P 2007. Postharvest phytosanitary radiation treatments: less-than-probit 9, generic dose and
high dose applications. In: Vreysen M, Robinson A, Hendrich J ed. Area-wide control of
insect pests: from research to field implementation. Dordrecht, Netherlands, Springer SBM.
Pp. 425-433.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 17


http://sgrl.csiro.au/research/posters.html

Follett P, Sanxter S 2000. Comparison of rambutan quality after forced-air and irradition quarantine
treatments. HortScience 35(7): 1315-1318.

Follett P, Sanxter S 2001. Hot water immersion to ensure quarantine security for Cryptophlebia spp.
(Lepidoptera: Tortricidae) in lychee and logan exported from Hawaii. Journal of Economic
Entomology 94(5): 1292-1295.

Foster S, Hansen, WM, Dentener, PR 1987. Tests on Modified Atmospheres (CO2/02/N2) as
Fumigants of Two-spotted mite, Light Brown Apple Moth and Codling Moth DSIR
Entomology Division Auckland. January 1987.

Gochangco M, San Juan E, Lustre A 2004. Irradiation as an alternative treatment to methyl bromide
for disinfestation of Tribolium castaneum in stored cacao. No. 1427. Vienna, Austria,
International Atomic Energy Agency (IAEA).

Gould W, Hallman G 2004. Irradiation disinfestation of Diaprepes root weevil (Coleoptera:
curculionidae) and papaya fruit fly (Diptera: Tephritidae). Florida Entomologist 87(3): 391-
392.

Gould W, McGuire, RG 2000. Hot Water Treatment and Insecticidal Coatings for Disinfesting Limes
of Mealybugs (Homoptera: Pseudococcidae). Journal of Economic Entomology 93(3): 1017 —
1020.

Grout T, Tate, BA 2007. Postharvest control of grain chinch bug (Heteroptera: Lygaeidae) on citrus
using pyrethrum. South African Fruit Journal 6(4): 61-62.

Halfhill J 1988. Irradiation disinfestation of asparagus spears contaminated with Brachycorynell
asparagi (Mordvilko) (Homoptera: Aphididae). Journal of Ecomonic Entomology 81(3): 873-
876.

Hallagan J, Hall R 1995. FEMA GRAS - A GRAS assessment program for flavor ingredients.
Regulatory Toxicology and Pharmacology 21: 422.

Hallman G 1998. Radiation quarantine treatment for blueberries to replace methyl bromide. Annual
International Research Conference on Methyl Bromide Alternatives and Reduction. Orlando,
Florida, USA.

Hallman G 2004. Irradiation disinfestation of apple maggot (Diptera: Tephritidae) in hypoxic and low-
temperature storage. Journal of Economic Entomology 97(4): 1245-1248.

Hallman G, Sharp J 1994. Radio frequency heat treatments. In: Sharp J, Hallman G ed. Quarantine
Treatments for Pests and Food Plants. Boulder, Colorado, Westview Press,. Pp. 165-170.

Hallman G, Thomas D 1999. Gamma radiation quarantine treatments against blueberry maggot and
apple maggot (Diptera: Tephritidae). Journal of Economic Entomology 92: 1317-1376.

Hamidah S, Mohd Shamsudin O, Zainon O, Ridzuan | 2004. Development of irradiation as a
quarantine treatment of mites on cut foliage and ornamentals. No. 1427. Vienna, Austria,
International Atomic Energy Agency (IAEA).

Haney P, Morse, JG, Arpara, ML 1988. Effect of packinghouse processing and cold storage of citrus
on Fuller rose beetle egg hatch (Coleoptera: Curculionidae). Applied Agricultural Research,
New York 3: 61-64.

Hansen J 2002. Effect of cold temperature treatments on the mortality of eggs and feeding larvae of
the oriental fruit moth. HortTechnology 12(2): 203-205.

Hansen J, Drake, SR, Heidt, ML, Watkins, MA, Tang, J, Wang, S 2005. Evaluation of radio
frequency-hot water treatments for postharvest control of codling moth in 'Bing' sweet
cherries. HortTechnology 15(3): 613-616.

Hansen J, Drake, SR, Heidt, ML, Watkins, MA, Tang, J, Wang, S 2006a. Radio frequency-hot water
dips for postharvest codling moth control in apples. Journal of Food Processing and
Preservation 30(6): 631-642.

This report is confidential to Horticulture New Zealand Inc

Page 18 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Hansen J, Drake, SR, Watkins, MA, Heidt, ML, Anderson, PA, Tang, J 2006b. Radio frequency pulse
application for heating uniformity in postharvest codling moth (Lepidoptera: Tortricidae)
control of fresh apples ( Malus domestica Borkh.). Journal of Food Quality 29(5): 492-504.

Hansen J, Heidt, ML, Neven, LG, Mielke, EA, Bai, J, Chen, PM, Spotts, RA 2006c. Effect of high-
pressure hot-water washing treatment on fruit quality, insects, and disease in apples and pears:
Part I11. Use of silicone-based materials and mechanical methods to eliminate surface pests.
Postharvest Biology and Technology 40(3): 221-229.

Hansen JD, Heidt ML, Neven LG, Mielke EA, Bai J, Chen PM, Spotts RA 2006. Effect of high-
pressure hot-water washing treatment on fruit quality, insects, and disease in apples and pears:
Part I11. Use of silicone-based materials and mechanical methods to eliminate surface pests.
Postharvest Biology and Technology 40(3): 221-229.

Hara A 1997. Market quality in disinfested flowers, foliage and propagative material. Annual
International Research Conference on Methyl Bromide Alternatives and Emission Reductions.
San Diego, California.

Hara A, Jacobsen, CM 2005. Hot Water Immersion for Surface Disinfestation of Maconellicoccus
hirsutus (Homoptera: Pseudococcidae). Journal of Economic Entomology 98(2): 284 — 288.

Hasan M, Reichmuth C 2004. Relative toxicity of phosphine against the bean bruchid Acathoscelide
obtectus (Say) (Coleoptera: Bruchidae). Journal of Applied Entomology 128(5): 332-336.

Heather N 1991. Summary of fresh fruits disinfestation research completed or in progress 1990-1991.
W-164 summary. Overseas Travel Report.

Hoa TT, Clark CJ, Waddell BC, Woolf AB 2006. Postharvest quality of Dragon fruit (Hylocereus
undatus) following disinfesting hot air treatments. Postharvest Biology and Technology 41(1):
62-69.

Hofman P, Stubbings B, Adkins M, Meiburg G, Woolf A 2002a. Hot water treatments improve 'Hass'
avocado fruit quality after cold disinfestation. Postharvest Biology and Technology 24(2):
183-192.

Hofman PJ, Stubbings BA, Adkins MF, Meiburg GF, Woolf AB 2002b. Hot water treatments improve
'Hass' avocado fruit quality after cold disinfestation. Postharvest Biology and Technology
24(2): 183-192.

Hofman PJ, Stubbings BA, Adkins MF, Corcoran RJ, White A, and Woolf AB 2003. Low temperature
conditioning treatments before cold disinfestation improve ‘Hass’ avocado fruit quality.
Postharvest Biology and Technology 28(1); 123 — 133.

Hollingsworth R, Armstrong J 2005. Potential of temperature, controlled atmospheres, and ozone
fumigation to control thrips and mealybugs on ornamental plants for export. Journal of
Economic Entomology 98(2): 289-298.

Honiball F, Giliomee, JH, Randall, JH 1979. Mechanical control of red scale (Aonidiella auranti
Mask) on harvested oranges. Citrus and Subtropical Fruit Journal 549: 17-18.

Horn F, Horn P 2004. Fresh fruit fumigation with phosphine as alternative for methyl bromide.
http://www.mbao.org/2004/Proceedings04/058%20HornF%20Abstract%20%20Dr.%20Franzi
skus%20Horn%20%20PH3%20as%20alternative%20for%20MB%20%2023.6.04.pdf.

Horn F, Horn P, Tumambing J, Gock D, McSwigan B 2003. Fumigation field trial tour of the Horn
Diluphos System using Cytec VAPORPH3OS® on stored grain in Australia. Australian
Postharvest Technical Conference. Canberra, Australia, CSIRO Stored Grain Research
Laboratory. Pp. 174-182.

Horn F, Horn, P 2004. Fresh fruit fumigation with phosphine as alternative for methyl bromide. 2004
Annual Research Conference on Methyl Bromide Alternatives and Emissions Reductions.
Orlando, FL, Methyl Bromide Alternatives Outreach. Fresno, CA.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 19


http://www.mbao.org/2004/Proceedings04/058%20HornF%20Abstract%20%20Dr.%20Franziskus%20Horn%20%20PH3%20as%20alternative%20for%20MB%20%2023.6.04.pdf
http://www.mbao.org/2004/Proceedings04/058%20HornF%20Abstract%20%20Dr.%20Franziskus%20Horn%20%20PH3%20as%20alternative%20for%20MB%20%2023.6.04.pdf

Horn FF, Horn FP, Horn PP, Horn JP, Diaz RM; FOSFOQUIM S.A., assignee 2005 2005-12-01.
Procedure of fumigation with a high concentration of pure phosphine free from ammonia at
low temperature for the control of pests in fruits without damaging its quality. US patent
25265892.

Horvath M, Bilitzky L, Huttner J 1985. Applications in the food industry and agriculture. Ozone.
Budapest, Hungry.

Hoy L, Whiting, DC 1997. Low-Temperature Storage as a Postharvest Treatment to Control
Pseudococcus affinis (Homoptera: Pseudococcidae) on Royal Gala apples. Journal of
Economic Entomology 90(5): 1377-1381.

Hoy L, Whiting, DC 1998. Mortality responses of three leafroller (Lepidoptera: Tortricidae) species
on kiwifruit to a high-temperature controlled atmosphere treatment. New Zealand Journal of
Crop and Horticultural Science 26: 11-15.

Ikediala J, Hansen, JD, Tang, J, Drake, SR, Wang, S 2002. Development of a saline water immersion
technique with RF energy as a postharvest treatment against codling moth in cherries.
Postharvest Biology and Technology 24(1): 25-37.

Ikediala J, Tang J, Neven L, Drake S 1999. Quarantine treatment of cherries using 915MHz
microwaves: Temperature mapping, codling moth mortality and fruit quality. Postharvest
Biology and Technology 16: 127-137.

Ikediala J, Tang, J, Neven, LG, Drake, SR 1998. Alternative non-chemical quarantine treatment of
cherries using 915 MHz microwaves: temperature mapping, codling moth mortality and fruit
quality. ASAE Annual International Meeting. Orlando, Florida.

Jackman R, Jamieson, LE, White, A, Jackman-Requejo, C, Bowen, J, Petley, M, Wohlers, M, Olsson,
S, Brash, D, Chrishna, H, Bycroft, B, Zheng, Z, Sandanayaka, M, lline, I, Phillips, C, Woolf,
AB 2008. Feasibility study: use of phosphine and VAPORMATE ™ fumigation treatments on
ZESPRI™ GOLD and ZESPRI™ GREEN kiwifruit - project MA0857. Client Report. No.
23065 ZESPRI Group Ltd.

Jackman R, Olsson S, Requejo C, Petley M, Woolf A 2006. Sustainable management of diseases in
three emergin crops. Part B: Postharvest treatments to reduce storage disorders in tamarillo
fruit. No. HortResearch Client Report No. 20447.

Jackman, R; Woolf, A B; Meier, X; Manning, M. December 2002: Confidential Report for So Fresh
Postharvest Research; 2002 Long-Term Storage of Persimmons. HortResearch Client Report
No 6776, Contract No 14065

Jackson PJ, Lay-Yee M 1990. Apple disinfestation report on 1989 trials on fruit quality DSIR.

Jackson PJ, Woolf AB, Banks A, Kingsley A, Harker FR, Gunson A 1998. The use of hot water
treatments to alleviate Braeburn Browning Disorder No. 98/114 HortResearch.

Jacobi K, MacRae E, Hetherington S 2001. Postharvest heat disinfestation treatments of mango fruit.
Scientia Horticulturae 89: 171-193.

Jadue Y, Vargas, C, Rubio, T, Araya, JE 1996. Effects of cold storage on the false grape mite,
Brevipalpus chilensis Baker. Zeitschrift fur Pflanzenkrankheiten und Pflanzenschutz: Journal
of Plant Diseases and Protection 103(4): 403-408.

Jamieson L 2008a. Summary of kiwifruit postharvest disinfestation trials using low temperature
phosphine fumigation. Client Report. No. 2061 ZESPRI Group Ltd.

Jamieson L, Chhagan, A, Page-Weir, NEM, Connolly, PG, DeSilva, N, Phillips, C 2009a. Cool
storage and controlled atmosphere cool storage treatments to disinfest kiwifruit of live greedy
scale (Hemiberlesia rapax), Project EM0810. Client Report. No. 22280 ZESPRI Group Ltd.

This report is confidential to Horticulture New Zealand Inc

Page 20 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Jamieson L, Chhagan, A, Page, N, Connolly, P, DeSilva, N, Phillips, C 2008b. Cool storage and
controlled atmosphere cool storage treatments to disinfest kiwifruit of live greedy scale
(Hemiberlesia rapax), Project EM0810. Interim Client Report. No. 2060 ZESPRI Group Ltd.

Jamieson L, Dentener, PR, Krishna, H, Martin, N 2005. Effectiveness of treatments for mite eggs —a
literature review. In Jamieson LE, Dentener PR, Krishna H, Martin N 2005. Effectiveness of
treatment for mite eggs — a literature review, and preliminary experiments. Client Report. No.
175009.

Jamieson L, Meier, X, Smith, KJ, Lewthwaite, SE, Dentener, PR 2003. Effect of ethanol vapour
treatments on lightbrown apple moth larval mortality and ‘Braeburn’ apple fruit quality.
Postharvest Biology and Technology 28(3): 391-403.

Jamieson L, Waddell, BC 2007. Cold storage of armoured scale insects - a review. Project MAQ734-
30-E, Component 3. Client Report. No. 20777 ZESPRI Group Ltd.

Jamieson L, Waddell, BC, Connolly, PG 1999. Low Temperature Treatment for Control of Quarantine
Pests — Quick Reference Guide. Client Report. No. 1999/213 ENZAFRUIT New Zealand
(International) ENZA Reference No: HR98P03.07.

Jamieson L, Whiting, DC, Woolf, AB, White, A, McDonald, RM 2000. Water-blasting avocados to
remove leafroller eggs. New Zealand Plant Protection 53: 371-374.

Jamieson L, Wimalaratne, S, Brycroft, B, Ollson, S 2009b. Residue testing of phosphine-treated
kiwifruit (MA0925). Client Report. No. 29931 ZESPRI Group Limited MA0925.

Jessup A 1990. Gamma irradiation as a quarantine treatment of sweet cherries against Queensland
fruit fly. HortScience 24(4): 456-458.

Jessup A, Hood, CW, Sloggett, RF 1993. The effects of hot water dipping, methyl bromide with or
without cold storage and gamma irradiation on egg hatch of Asynonychus cervinus Boheman
(Coleoptera: Curculionidae). Journal of the Australian Entomological Society 32(2): 99-101.

Johnson J, Soderstrom, EL, Brandl, DG, Houck, LG, Wofford, PL 1990. Gamma radiation as a
guarantine treatment for fuller rose beetle eggs (Coleoptera: Curculionidae) on citrus fruit.
Journal of Economic Entomology 83(3): 905-909.

Jones V, Waddell, BC 1994. Disinfestation of NZ Summerfruit: Mortality Responses of Tydeid Mite
and Lightbrown Apple Moth Following Hot Water Treatment. Client Report. No. 94/71
Summerfruit Sector of the NZ Fruitgrower's Federation the Agricultural Marketing Research
and Development Trust and the Foundation for Research Science and Technology.

Jones V, Waddell, BC 1995a. Disinfestation of New Zealand Summerfruit: Mortality Responses of
Tydeid Mite Following Hot Water Treatment. Client Report. No. 95/19 Foundation for
Research Science and Technology.

Jones V, Waddell, BC 1996. Mortality responses of tydeid mite following hot water treatment.
Proceedings of 49th New Zealand Plant Protection Conference: 21-26.

Jones V, Waddell, BC 1997. Hot-water effect on mortality of Cydia pomonella (Lepidoptera:
Tortricidae). Journal of Economic Entomology 90(5): 1357-1359.

Jones V, Waddell, BC, Maindonald, JH 1993. Heat Treatment of New Zealand Apples Leafroller
Waterbath Trials. Report No. 7. Client Report. No. 93/273 New Zealand Apple and Pear
Marketing Board and the Foundation for Research Science and Technology.

Jones V, Waddell, BC, Maindonald, JH 1995b. Comparative mortality responses of three Tortricid
(Lepidoptera) species to hot water. Journal of Economic Entomology 88(55): 1356-1360.

Karunaratane C, Moore, G, Jones, R, Ryan, R 1995. Evaluation of phosphine as a disinfestations
treatment for some common insects in cut flowers. Australasian Postharvest Horticulture
Conference. Melbourne, Australia. Pp. 359-366.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 21



Kato K 1990. Astringency removal and ripening in persimmons treated with ethanol and ethylene.
Horticultural Science 25: 205-207.

Ke D, Kader AA 1992. External and Internal Factors Influence Fruit Tolerance to Low-oxygen
Atmospheres. J. Amer. Soc. Hort. Sci. 117(6): 913-918.

Kells S, Mason L, Maier D, Woloshuk C 2001. Efficacy and fumigation characteristics of ozone in
stored maize. Journal of Stored Products Research 37 (4): 371-382.

Kim J, Yousef A, Dave S 1999. Application of ozone for enhancing the microbiological saftey and
quality of foods: a review. Journal of Food Protection 62(9): 1071-1087.

Knight G, Mavengere T 2005. Emerging technologies show promise as a fumigation alternatives.
Biosecurity 57: 14-15.

Krishna H, Page, BBC, Zhang, Z 2005. Effective treatments for the control of two spotted mite eggs -
a preliminary evaluation of phosphine and ethyl formate. In Jamieson LE, Dentener PR,
Krishna H, Martin N 2005. Effectiveness of treatment for mite eggs — a literature review, and
preliminary experiments. Client Report. No. 17509 Ministry of Agriculture and Forestry.

Krishna H, Ryan, R, Balito, L 2007. Development of VAPORMATE ™ for the pre-shipment
disinfestation of Philippines' pineapple: container application development and semi-
commercial shipping trials. Confidential Report. No. 1985.

Krishna H, van Epenhuijsen, K, Fontinha, M 2002. Evaluation of organic fumigants for the control of
guarantine-restricted insects in imported bananas. Confidential Report. No. 634.

Lagunas-Solar M, Essert T, Pina U, Zeng N, Truong T 2006. Metabolic stress disinfection and
disinfestation (MSDD): a new, non-thermal, residue-free process for fresh agricultural
products. Journal of the Science of Food and Agriculture 86(12): 1814-1825.

Lagunas-Solar M, Pan Z, Zeng N, Truong T, Khir R, Amaratunga K 2007. Application of
radiofrequency power for non-chemical disinfestation of rough rice with full retention of
quality attributes. Applied Engineering in Agriculture 23(5): 647-654.

Lay-Yee M, Ball S, Forbes S, AB W 1997. Hot-water treatment for insect disinfestation and reduction
of chilling injury of 'Fuyu' persimmons. Postharvest Biology and Technology 10: 81-87.

Lay-Yee M, Rose KJ 1991. The effect of high temperature CA and heat treatments on the quality of
Royal Gala and Granny Smith apples No. 92/72 DSIR.

Lay-Yee M, Spooner KJ, McDonald RM 1995. Effect of high-pressure water washing on the quality
of four export apple cultivars: a packhouse trial No. 95/160 HortResearch.

Lay-Yee M, Whiting, DC 1996. Response of 'Hayward' kiwifruit to high-temperature controlled
atmosphere treatments for control of two-spotted spider mite (Tetranychus urticae).
Postharvest Biology and Technology 7: 73-81.

Lay-Yee M, Whiting, DC, Rose, KJ 1997. Response of 'Royal Gala' and 'Granny Smith' apples to
high-temperature controlled atmosphere treatments for control of Epiphyas postvittana and
Nysius huttoni. Postharvest Biology and Technology 12(2): 127-136.

Leesch J, Tebbets J 2002. The mortality of Indian meal moth and confused flour beetle after exposure
to ozone. Annual International Research Conference on Methyl Bromide Alternatives and
Emissions Reductions.

Lester P, Barrington, AM 1997a. Gamma irradiation for postharvest disinfestation of Ctenopseustis
obliquana (Walker) (Lep., Tortricidae). Journal of Applied Entomology 121(2): 107-110.

Lester P, Dentener, PR, Bennett, KV, Connolly, PG 1995a. Postharvest disinfestation of diapausing
and non-diapausing twospotted spider mite (Acarina: Tetranychidae) on persimmons: hot
water immersion and coolstorage. Client Report. No. 95/164 Persimmon Industry.

This report is confidential to Horticulture New Zealand Inc

Page 22 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Lester P, Dentener, PR, Bennett, KV, Connolly, PG 1997b. Postharvest disinfestation of diapausing
and non-diapausing twospotted spider mite (Tetranychus urticae) on persimmons: hot water
immersion and coolstorage. Entomologia Experimentalis et Applicata 83(2): 189-193.

Lester P, Dentener, PR, Petry, RJ, Alexander, SM 1995b. Hot-water immersion for disinfestation of
lightbrown apple moth (Epiphyas postvittana) and longtailed mealy bug (Pseudococcus
longispinus) on persimmons. Postharvest Biology and Technology 6: 349-356.

Levy R, Jouvenaz, DP, Cromroy, HL 1974. Tolerance of three species of insects to prolonged
exposures to ozone. Environmental Entomology 3(1): 184-185.

Lewthwaite S, Dentener, PR, Alexander, SM, Bennett, KV, Rogers, DJ, Maindonald, JH, Connolly,
PG 1998. High Temperature and Cold Storage Treatments to Control Indian Meal Moth,
Plodia interpunctella (Hubner). Journal of Stored Product Research 34(2/3): 141 — 150.

Lewthwaite S, Dentener, PR, Connolly, PG 1999. Mortality of Epiphyas postvittana (Lepidoptera:
Tortricidae) after exposure to sodium bicarbonate at elevated temperatures or combined with
emulsifiers. New Zealand Journal of Crop and Horticultural Science 27: 83-90.

Lidster P, Sanford, KH, McRae, KB 1981. Effects of modified atmosphere storage on overwintering
populations of the apple rust mite and European red mite eggs. HortScience 16(3): 328-329.

Lill R, van der Mespel 1986. The effect of controlled atmosphere storage of asparagus on survival of
insect passengers. 39th New Zealand Weed and Pest Control Conference. Pp. 211-213.

Liu Y-B 2008. Low Temperature Phosphine Fumigation for Postharvest Control of Western Flower
Thrips (Thysanoptera: Thripidae) on Lettuce, Broccoli, Asparagus, and Strawberry. Journal of
Economic Entomology 101(6): 1786-1791.

Lurie S, Fallik, E, Klein, JD, Kozar, F, Kovacs, K 1998. Postharvest heat treatment of apples to
control San Jose scale (Quadraspidiotus perniciosus Comstock) and blue mold (Penicillium
expansum Link) and maintain fruit firmness. Journal of the American Society for Horticultural
Science 123(1): 110-114.

Margosan S, Smilanick J 2002. Mortality of Botrytis cinerea, Monilinia fructicola, Penicillium
digitatum, and Rhizopus stolonifer spores after exposure to ozone gas.
http://postharvest.ucdavis.edu/Ipm/objectives_2000.shtml#margosan2 [accessed 1
October2009

Margosan S, Smilanick J, Simmons F, Delmer J 1997. Combination of hot water and eithanol to
control postharvest decay of peaches and nectarines. Plant Diseases 81: 1405-1409.

Market Access Solutionz 2008. New Zealand Horticulture barriers to our export Trade. Report for
Horticulture New Zealand and the New Zealand Horticulture Export Authority. 174 pp.

Masaki M, Kadoi, M, Yoneda, M 1996. Effects of temperature on development of Fuller's rose weevil
Pantomorus cervinus (Boheman), (Coleoptera: Curculionidae). Research Bulletin of the Plant
Protection Service, Japan 32: 7-13.

Mason L, Woloshuk C, Maier D 1997. Effecacy of ozone to control insects, moulds and mycotoxins.
In: Donahaye E, Navarro S, Varnava A ed. International Conference on Controlled
Atmosphere and Fumigaton in Stored Products. Nicosia, Cyprus, Cyprus Printer Ltd. Pp. 665-
670.

Matsuoka I, Soma, Y, Misumi, T, Naito, H, Kawakami, F 2002. Disinfestation of export Japanese
pears "Nijisseiki" by phosphine fumigation. 1. Tolerance of Japanese pears "Nijisseiki" and
mortality of Kanzawa spider mite. Research Bulletin of the Plant Protection Service, Japan 38:
5-8.

Mazzuferi V, Novo, R 1999. Phosphine efficiency and its effect on quality on fruit treatments of
Prosopis chilensis (Mol.) Stuntz to control Bruchidae infesting seeds. Investigacion Agricola
(Santiago) 19(%2): 19-23.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 23


http://postharvest.ucdavis.edu/Ipm/objectives_2000.shtml#margosan2

Mbata GN, Johnson M, Phillips TW, Payton M 2005. Mortality of life stages of Cowpea Weevil
(Coleoptera: Bruchidae) exposed to low pressure at different temperatures. Journal of
Economic Entomology 98(3): 1070-1075.

Mbata GN, Phillips TW 2001. Effects of temperature and exposure time on mortality of stored-
product insects exposed to low pressure. Journal of Economic Entomology 94(5): 1302-1307.

Mbata GN, Phillips TW, Payton M 2004. Mortality of eggs of stored-product insects held under
vacuum: Effects of pressure, temperature, and exposure time. Journal of Economic
Entomology 97(2): 695-702.

McLaren G 1989. Development of a high temperature disinfestation method for New Zealand flower
thrips Thrips obscuratus (Crawford) on peaches and nectarines Report prepared for
Summerfruit Sector of New Zealand Fruitgrowers Federation.

McLaren G, Fraser, JA 1993a. Effect of hot water dips on quality of apricots and mortality of New
Zealand flower thrips No. 93/93 New Zealand Summerfruit Sector New Zealand Fruitgrowers
Federation.

McLaren G, Fraser, JA 1993b. Effect of hot water dips on quality of apricots and mortality of the New
Zealand flower thrips. The Orchardist of New Zealand 66(11): 49-50.

McLaren G, Fraser, JA, Bradley, AE 1998a. Hot water disinfestation: reducing levels of thrips,
leafrollers and pesticide residues on summerfruit. Client Report. No. 98/170 Summerfruit
New Zealand Inc.

McLaren G, Fraser, JA, Bradley, AE, McDonald, RM, Holland, PT 1997. Disinfestation of
summerfruit in a prototype hot water bath: Final Report. IN- The Foundation for Research,
Science and Technology. Final report on a Technology for Business Growth Project. Final
Client Report. No. 97/135.

McLaren G, Fraser, JA, Lay-Yee, M, McDonald, RM 1995. Trials on hot water treatment of
summerfruit (a) native leafroller P. octo,(b) fruit drying (c) NZ flower thrips. Client Report.
No. 95/89 Summerfruit New Zealand Incorporated.

McLaren G, Fraser, JA, McDonald, RM 1999. Non-chemical disinfestation of a quarantine pest on
apricots. X1 International Symposium on Apricot Culture, Acta Horticulturae. Pp. 687-690.

McLaren G, Fraser, JA, Rose, KJ, Lay-Yee, M, McDonald, RM 1994. Tolerance of New Zealand
flower thrips Thrips obscuratus (Crawford) and three apricot cultivars to hot water. Internal
Report. No. IR 94-52.

McLaren G, McDonald, RM, Fraser, JA, Marshall, RR, Rose, KJ, Ford, AJ 1998b. Disinfestation of
New Zealand flower thrips from stonefruit using hot water. ISHS Postharvest Conference.
Taupo, New Zealand, Acta Horticulturae. Pp. 524.

McLaren GF NA. Development of a high temperature disinfestation method for New Zealand flower
thrips Thrips obscuratus (Crawford) onpeaches and nectarines DSIR.

McLaren GF, Fraser JA, Bradley AE 1997. Disinfestation of summerfruit in a prototype water bath:
final report No. 97/135 HortResearch.

Miller W, McDonald R 1996. Quality of "Brightwell" and "Tifblue" blueberries after gamma
irradiation for quarantine treatment. HortScience 31(7): 1234.

Mitcham E, Attia, MM, Biasi, W 1997. Tolerance of "Fuyu' persimmons to low oxygen and high
carbon dioxide atmospheres for insect disinfestations. Postharvest Biology and Technology
10(2): 155-160.

Mitcham E, Monzon ME, Simpson T, Bikoba V, Biasi WV, Feng X, Tang J, Wang S, Hansen J,
Johnson J 2005. Radio frequency heating of walnuts and sweet cherries to control insects after
harvest. Proceedings of the 5th International Postharvest Symposium, Vols 1-3(682): 2133-
2139.

This report is confidential to Horticulture New Zealand Inc

Page 24 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Mitcham EJ, Veltman RH, Feng X, de Castro E, Johnson JA, Simpson TL, Biasi WV, Wang S, Tang J
2004. Application of radio frequency treatments to control insects in in-shell walnuts.
Postharvest Biology and Technology 33(1): 93-100.

Moffit H, Burditt, AK 1989. Low-temperature storage as a postharvest treatment for codling moth
(Lepidoptera: Tortricidae) eggs on apple. Journal of Economic Entomology 82(6): 1679-1681.

Morgan C 1967a. Fate of San Jose scale and the European fruit scale (Homoptera: Diaspididae) on
apples and prunes held in standard cold storage and controlled atmosphere storage. The
Canadian Entomologist 99: 650-659.

Morgan C 1967b. Fate of the San Jose scale & european fruit scale (Homoptera: Diaspididae) on
apples & prunes held in standard cold storage 7 controlled atmosphere storage. Canadian
Entomologist 99: 650-659.

Morris S, Jessup A 1994. Irradiation. In: Paull R, Armstong W ed. Insect Pests and Fresh Horticultural
Products: Treatments and Responses, CAB International UK. Pp. 163-190.

Moy J, Akamine E, Brebaker J, Buddenhagan I, Ross E, Spielmann H, Upadhya M, Wenkam N,
Dollar A, Hanaoka M, McGlish G 1971. Dosimetry, tolerance and shelf-life extension related
to disinfestation of tropical fruits by gamma irradiation. Disinfestation of fruit by irradiation.
266: 43-57.

Narvaiz P, Lescano HG, Kaupert NL 1988. Preservation of apples by irradiation. Food Chemistry
27(4): 273-281.

Nelson S, Payne J 1982. Pecan weevil control by dielectric heating. Journal of Microwave Power
17(1): 51-55.

Nelson SO 1996. Review and assessment of radio-frequency and microwave energy for stored-grain
insect control. Transactions of the Asae 39(4): 1475-1484.

Neven L 1994. Combined heat treatments and cold storage effects on mortality of fifth-instar codling
moth (Lepidoptera: Tortricidae). Journal of Economic Entomology 87(5): 1262-1265.

Neven L 2004. Effects of low temperature on egg and larval stages of the lesser appleworm
(Lepidoptera: Tortricidae). Journal of Economic Entomology 97(3): 820-823.

Neven L, Hansen, JD, Spotts, RA, Serdani, M, Mielke, EA, Bai, J, Chen, PM, Sanderson, PG 2006.
Effect of high-pressure hot water washing treatment on fruit quality, insects, and disease in
apples and pears: Part IV: Use of silicone-based materials and mechanical methods to
eliminate surface arthropod eggs. Postharvest Biology and Technology 40(3): 230-235.

Neven L, Rehfield, LM 1995. Comparison of prestorage heat treatments on fifth-instar codling moth
(Lepidoptera: Tortricidae) mortality. Journal of Economic Entomology 88(5): 1371-1375.

Neven LG, Drake SR, Shellie KC 2001. Development of a high temperature controlled atmosphere
quarantine treatment for pome and stone fruits. Acta Horticulturae 553(Vol. 2): 457-460.

Neven LG, Hansen JD, Spotts RA, Serdani M, Mielke EA, Bai J, Chen PM, Sanderson PG 2006.
Effect of high-pressure hot water washing treatment on fruit quality, insects, and disease in
apples and pears: Part IV: Use of silicone-based materials and mechanical methods to
eliminate surface arthropod eggs. Postharvest Biology and Technology 40(3): 230-235.

Nevin L, Drake S 2000. Comparison of alternative postharvest quarantine treatments for sweet
cherries. Postharvest Biology and Technology 20: 107-114.

Nevin L, Mitcham E 1996. CATTS (Controlled atmosphere/temperature treatment system): A novel
tool for the development of quarantine treatments. American Entomologist 42(1): 56-59.

Obenland D, Jang E, Aung L, Zettler L 1998. Tolerance of lemons and the Mediterranean fruit fly to
carbonyl sulfide quarantine fumigation. Crop Protection 17(3): 219-224.

Obenland DM, Aung LH 1997. Sodium chloride reduces damage to nectarines caused by hot water
treatments. Postharvest Biology and Technology 12(1): 15-19.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 25



Page-Weir N, Jamieson, LE 2008. Testing the efficacy of Floragas against the eggs of lightbrown
apple moth (Epiphyas postvittana) No. 27178 Omeo Peonies Ltd and Technology NZ.

Page B, Bendall, MJ, Carpenter, A, van Epenhuijsen, CW 2002. Carbon dioxide fumigation of Thrips
tabaci in export onions. New Zealand Plant Protection Society Conference. Pp. 303-307.

Page B, Somerfield, K, Krishna, H 2007. Evaluation of VAPORMATE™ for the disinfestation of
export capsicums. Confidential Report. No. 2009.

Page B, van Epenhuijsen, CW 2004a. Efficacy of ethyl formate on light brown apple moth and
phytotoxicity to apples. Confidential Report. No. 1049.

Page B, van Epenhuijsen, CW 2004b. Ethyl formate for control of Thrips tabaci No. 1269.
Page B, van Epenhuijsen, CW 2005. Ethyl formate for the control of opogona moths No. 1270.

Palou L, Jacas J, Marcilla A, Alonso M, del Rio M 2008. Physico-chemical and sensory quality of
'‘Clemenules' mandarins and survival of the Mediterranean fruit fly as affected by
complementary cold and carbon dioxide quarantine treatments. Postharvest Biology and
Technology 48(3): 443-450.

Park M, Sung B, Hong K, Lee B, Ren Y 2006. The efficacy of ethanedinitrile to control wood related
insect pests. International Research Conference on Methyl Bromide Alternatives.

Paull R, Armstrong J 1994. Insect Pests and Fresh Horticultural Products: Treatments and Responses,
CAB International UK.

Petry R, Batchelor, TA 1993. Alternative to Methyl Bromide: Irradiation of Diapausing Two-spotted
Spider Mite (Tetranychus urticae (Koch)) as a Potential Disinfestation Treatment for
Horticultural Exports. Client Report. No. 93/130 Foundation of Research Science and
Technology.

Plant & Food Research 2008. Fresh Facts Pp. 1-33.

Potter M, Carpenter A, Stocker A, Wright S 1994. Controlled atmospheres for the postharvest
disinfestation of Thrips obscuratus (Thysanoptera: Tripidae). Journal of Economic
Entomology 87(5): 1251-1255.

Potter M, Carpenter, A, Stocker, A, Wright, S 1993. Controlled atmospheres for the postharvest
disinfestation of adult New Zealand flower thrips. Confidential Report.

Protoschill-Klrebs G, Kessemeier J 1992. Enzymatic pathway for the consumption of carbonyl slufide
(COS) by higher plant. Botanica Acta 105: 206-212.

Ren Y, Wang Y, Barak A, Wang X, Lui Y, Dowsett H 2006. Toxicity of ethanedinitrile to
Anoplophora glabribennis (Coleoptera: Cerambycidae). Journal of Economic Entomology
99(2): 308-312.

Rogers D, Cole L, Walker J, Shaw P, Wallis D, Bell V, Newman I, Lo P, Woolf A 2008. Enhancing

apple washing for improved market access — apple leafcurling midge, 2006 No. 17862
HortResearch Client Report No. 17862.

Rogers D, Cole LM, Walker JTS, Shaw PW, Wallis DR, Bell VA, Newman IC, Lo PL, Woolf AW
2006. Enhancing apple washing for improved market access — apple leafcurling midge, 2006
HortResearch Client Report No. 17862.

Rogers D, Walker, JTS, Shaw, PW, Wallis, DR, Cole, LM 2005. The impact of apple washing on
apple leafcurling midge removal. Client Report. No. 15696 Pipfruit New Zealand Ltd. Project
HR04P10.03.

Rohitha B, Rohitha, BH, Gaskin, RE, Hartley, T, Karl, AK 1992. Evaluation of Silwet L-77 for
postharvest disinfestation of thrip in asparagus. 45th New Zealand Plant Protection Society
Conference. Wellington, New Zealand. Pp. 17-20.

This report is confidential to Horticulture New Zealand Inc

Page 26 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Rose KJ, Lay-Yee M 1993a. The effect of heat treatments for insect control on the quality of Royal
Gala and Granny Smith apples HortResearch.

Rose KJ, Lay-Yee M 1993b. The effects of hot water, high temperature CA and hot air treatments on
the quality of Royal Gala and Granny Smith apples No. 93/275 HortResearch.

Ryan F, Krishna H, Bishop S, Fontinha M, Grant N, van Epenhuijsen C, Page B, Zhang Z, Brash D,
Mitcham E 2003. Disinfestation and quarantine fumigation. Australian Postharvest
Horticulture conference. Pp. 102-104.

Ryan R, Krishna, H, Bishop, SR, Brash, D, Mitcham, E 2005. Development of VAPORMATE™ for
postharvest quality. Acta Horticulturae 687: 413-415.

Saltveit M, Sharaf A 1992. Ethanol inhibits ripening of tomato fruit harvested at various degrees of
ripeness without affecting subsequent quality. Journal of American Soceity of Horticultural
Science 117: 793-798.

Sandanayaka M, Rogers D 2009. Effect of cold storage on emergence and mortality of apple
leafcurling midge. No. 2353/30874 Plant & Food Research.

Schirra M, Mulas M, Fadda A, Cauli E 2004. Cold quarantine responses of blood oranges to
postharvest hot water and hot air treatments. Postharvest Biology and Technology 31(2): 191-
200.

Schirra M, Mulas M, Fadda A, Mignani I, Lurie S 2005. Chemical and quality traits of 'Olinda’ and
'‘Campbell’ oranges after heat treatment at 44 or 46 degrees C for fruit fly disinfestation.
Lebensmittel-Wissenchaft und - Technologie 38(5): 519-527.

Schneider A, Rosskpf E, Leesch J, Chellemi D, Bull C, Mazzola M 2003. United States Department of
Agriculture - Agricultural Reserach Service research on alternatives to methyl bromide: pre-
plant and post harvest. Pest Management Science 59: 814-826.

Scott K, Yuen C, Ghahramani F 1995. Ethanol vapour - a new anti-scald treatment for apples.
Postharvest Biology and Technology 6: 201-208.

Searle G, Penman, DR, Chapman, RB 1990. The toxicity of herbicides to the gorse spider mite
Tetranychus lintearius. 43rd New Zealand Weed and Pest Control Conference. Pp. 178 — 181.

Shafgat S, Kwon Y, Tusneem K 2006. Irradiation control of Plodia interpunctella L. (Lepidoptera:
Pyralidae) in dehydrated ginseng (Panax ginseng). Pakistan Journal of Zoology 38(1): 33-37.

Shellie K, Mangan R 1995. Heating rate and tolerance of naturally degreened 'Dancy' tangerine to
high temperature forced air for fruit fly disinfestation. Hort Technology 5(1): 40-43.

Shellie KC 2002. Ultra-low oxygen refrigerated storage of 'rio red' grapefruit: fungistatic activity and
fruit quality. Postharvest Biology and Technology 25(1): 73-85.

Shellie KC, Mangan RL 1996. Tolerance of red-fleshed grapefruit to a constant or stepped
temperature, forced-air quarantine heat treatment. Postharvest Biology and Technology 7(1-
2): 151-159.

Shellie KC, Mangan RL 1998. Navel orange tolerance to heat treatments for disinfesting Mexican fruit
fly. Journal of the American Society for Horticultural Science 123(2): 288-293.

Shellie KC, Mangan RL 2000. Postharvest disinfestation heat treatments: response of fruit and fruit fly
larvae to different heating media. Postharvest Biology and Technology 21(1): 51-60.

Smith KJ, Lay-Yee M 2000. Response of 'Royal Gala' apples to hot water treatment for insect control.
Postharvest Biology and Technology 19(2): 111-122.

Smith, B.J., Reuss, R., Rowland, M. 2005. Biosecurity applications of ethanedinitrile (C,N,) fumigation.
CSIRO poster. http://sarl.csiro.au/research/posters.html

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 27


http://sgrl.csiro.au/research/posters.html

Soderstrom E, Brandl, DG, Hartsell, PL, Mackey, B 1991. Fumigants as treatments for harvested
citrus fruits infested with Asynonychus godmani (Coleoptera: Curculionidae). Journal of
Economic Entomology 84(3): 936-941.

Soma Y, Goot, M, Ogawa, N, Ooshima, T, Akiyama, N, Ariake, A 2004. Disinfestaion of export
Japanese pears "Nijisseiki" by phosphine fumigation. 3. Phosphine residue in fumigated fruit.
Research Bulletin of the Plant Protection Service, Japan 40: 13-17.

Soma 'Y, lkeda T, Kawakami F 1997. Phytotoxicity response of several apple varieties to methyl
bromide, phosphine and methly isothiocyanate fumiagtion. Research Bulletin Plant Protection
Japan 33: 61-64.

Soma'Y, lkeda, T, Misumi, T, Kawakami, F 1997. Chemical injury of 'Kyoho' grapes and mortality
for two-spotted spider mite fumigated with phosphine and mixtures of phosphine and methyl
bromide. Research Bulletin of the Plant Protection Service, Japan 33: 91-93.

Soma Y, Matsuoka, I, Naito, H, Tsuchiya, Y, Misumi, T, Kawakami, F 2002. Disinfestation of export
Japanese pears "Nijisseiki" by phosphine fumigation. 2. Large-scale fumigation of Japanese
pears by phosphine from generator. Research Bulletin of the Plant Protection Service, Japan
38:9-12.

Soma Y, Misumi T, Naito K, Kawakami F 1999. Tolerance of several fresh fruits to methyl bromide
and phosphine fumigation and mortality of peach fruit moth by phosphine fumigation.
Research Bulletin Plant Protection Japan 36: 1-4.

Soma Y, Misumi, R, Naito, H, Kawakami, F 2000. Tolerance of several species of fresh fruits to
methyl bromide and phosphine fumigation and mortality of peach fruit moth by phosphine
fumigation. Research Bulletin of the Plant Protection Service, Japan 36: 1- 4.

Spooner KJ, Gunson A, McDonald RM, Lay-Yee M 1996. Effect of a high-pressure washing
treatment on the quality of Fuji and Braeburn apples No. 96/196 HortResearch.

Spooner KJ, Lay-Yee M 1994. Response of Granny Smith apples to hot water treatment and 38C
pretreatments HortResearch.

Spotts RA, Serdani M, Mielke EA, Bai J, Chen PM, Hansen JD, Neven LG, Sanderson PG 2006.
Effect of high-pressure hot water washing treatment on fruit quality, insects, and disease in
apples and pears: Part Il. Effect on postharvest decay of d'Anjou pear fruit. Postharvest
Biology and Technology 40(3): 216-220.

Stevens P, McKenna, C 1997. The effectiveness of two brushing systems for postharvest disinfestation
of kiwifruit. Client Report. No. 97/327 ZESPRI International Ltd.

Stewart J, Mon, TR 1984. Commercial-scale vacuum fumigation with ethyl formate for postharvest
control of the green peach aphid (Homoptera: Aphididae) on film-wrapped lettuce. Journal of
Economic Entomology 77(3): 569-573.

Strait C 1998. Efficacy of ozone to control insects and fungi in stored grain. Unpublished thesis,
Purdue University, West Lafayett IN.

Tabatabai S, Chervin, C, Hamilton, A, Hoffmann, A 2000. Sensitivity of pupae of lightbrown apple
moth, Epiphyas postvittana (Walker) (Lepidoptera: Tortricidae), to combinations of abiotic
stresses. Australian Journal of Entomology 39(2): 78-82.

Tang J, Ikediala J, Wang S, Hansen J, Cavalieri R 2000. High-temperature short-time thermal
quarantine methods. Postharvest Biology and Technology 21(1): 129-145.

Taverner P, Bailey, P, Hodgkinson, M, Beattie, GAC 1999. Post-harvest disinfestation of lightbrown
apple moth, Epiphyas postvittana Walker (Lepidoptera: Tortricidae), with an alkane. Pesticide
Science 55(12): 1159-1166.

Tipping C, Bikoba V, Chander G, Mitcham E 2003. Efficacy of Silwet L-77 against several arthropod
pests of table grape. Journal of Economic Entomology 96(1): 246-250.

This report is confidential to Horticulture New Zealand Inc

Page 28 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Tiwari G, Wang, S, Birla, SL, Tang, J 2008. Effect of water-assisted radio frequency heat treatment on
the quality of 'Fuyu' persimmons. Biosystems Engineering 100(2): 227-234.

Toba H, Moffitt, HR 1991. Controlled atmosphere cold storage as a quarantine treatment for
nondiapausing codling moth (Lepidoptera: Tortricidae) larvae in apples. Journal of Economic
Entomology 84(4): 1316-13109.

Tunc I, Unlii M, Dali F 2004. Bioactivity of acetone vapours against greenhouse pests, Tetranychus
cinnabarinus, Aphis gossypii and Frankliniella occidentalis. Zeitschrift fur
Pflanzenkrankheiten und Pflanzenschutz: Journal of Plant Diseases and Protection 111(3):
225-230.

UNEP 1998. Montreal Protocol on substances that deplete the ozone layer, methyl bromide technical
options committee: 1998 assessment of alternatives to methyl bromide. United Nations
Environment Programme, Ozone secretariat, Nairobi, Kenya.

UNEP 1999. Montreal Protocol on substances that deplete the ozone layer, April 1999 report of the
technical and economic assessment panel. United Nations Environment Programme, Ozone
secretariat, Nairobi, Kenya.

USDA 2001. United States Department of Agriculture AQIS Treatment manual

USEPA 1996. Heat treatment to control pests on imported timber. Methyl bromide case study, 10
case studies, Volume 2. U.S. Environmental Protection Agency. http://mbao.org/heatlog2.html

[accessed 1 October 2009

van Epenhuijsen C, Bodger, P, Koolaard, JP, Woudberg, JJ, Johnstone, PT 2001. Electromagnetic
treatment of New Zealand flower thrips (Thrips obscuratus, Thysanoptera:Thripidae) in
deionized water. Journal of Microwave Power and Electromagnetic Energy 36(2): 187-192.

van Epenhuijsen C, Brash, D 2003a. Fumigation of apple leaf-curling midge in infested apples.
Confidential Report. No. 905.

van Epenhuijsen C, Brash, D 2003b. VAPORMATE™ for post-harvest treatment onions thrips
control. Confidential Report. No. 991.

van Epenhuijsen C, Carpenter, A, Butler, R 2002a. Controlled atmospheres for the post harvest control
of green peach aphid (Myzus persicae (L) (Aphididae:Homoptera): effects of carbon dioxide
concentration. Journal of Stored Products Research 38(2): 281-291.

van Epenhuijsen C, Hedderley, DI, Somerfield, KG, Brash, DW 2007a. Efficacy of ethyl formate and
ethyl acetate for the control of onion thrips (Thrips tabaci). Journal of Crop and Horticultural
Science 35: 267-274.

van Epenhuijsen C, Hedderley, DI, Somerfield, KG, Zhang, Z, Brash, DW 2005a. Efficacy of
VAPORMATE ™ for the control of all development stages of onion thrips. Confidential
Report. No. 1339.

van Epenhuijsen C, Koolaard, JP 2004a. Effective aerosol treatment of mould mites and onion thrips
in tissue culture. New Zealand Plant Protection Society Conference. Pp. 202- 208.

van Epenhuijsen C, Koolaard, JP, Potter, JF 1997. Energy, ultra sound and chemical treatments for the
disinfestation of fresh asparagus. New Zealand Plant Protection Society Conference. Pp. 436-
441.

van Epenhuijsen C, Krishna, H, Koolaard, JP 2002b. Fumigation of kumara with aerosol formulations
of synthetic and natural pyrethroids for control of tropical armyworm and opogona.
Confidential Report. No. 702.

van Epenhuijsen C, Page, BBC 2005b. Treatment of apple leaf curling midge cocoons with ethyl
formate. Confidential Report. No. 1312.

van Epenhuijsen C, Page, BBC, Brash, D, Koolaard, J, Somerfield, K 2004b. Control of Fullers rose
weevil eggs using ethyl formate. Confidential Report. No. 1187.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 29


http://mbao.org/heatlog2.html

van Epenhuijsen C, Somerfield, K, Hedderley, D 2008a. Ethyl formate for control of bulb flies and lily
mealy bug. Research Report. No. 2058.

van Epenhuijsen C, Somerfield, KG, Hedderley, D 2007b. Efficacy of plant volatiles for post-harvest
control of adults and eggs of Western flower thrips (Frankliniella occidentalis Pergande) in
fresh produce. Research Report. No. 35.

van Epenhuijsen C, Somerfield, KG, Hedderley, D 2008b. Effect of diesel exhaust fumes on insect
mortality. Confidential Report. No. 2065.

van Epenhuijsen C, Wimalaratne, SK, Somerfield, KG, Hedderley, DI, Page, BBC 2009. Control of
onion thrips adults and eggs with phosphine. Confidential Report. No. 2319.

Vanamala JKP, Cobb BG, Pike LM, Patil BS 2003. lonizing radiation and storage effects on
postharvest quality of 'Rio Red' grapefruit. Acta Horticulturae 628(Vol 2): 635-641.

Waddell B 1990a. Using coolstorage to kill scale. New Zealand Kiwifruit: 23.

Waddell B 1993a. Japanese market access for New Zealand apples: development of a postharvest
disinfestation treatment for codling moth. New Zealand Institute of Agricultural Science and
the New Zealand Society for Horticultural Science. Annual Convention, Weston GC ed. Pp.
3L

Waddell B, Alderson, SL 1998. Heat Treatment of New Zealand Apples - Leafroller Water
Treatments. Report No 11. Client Report. No. 98/26 ENZA New Zealand (International).
Project No. HR 96P03-01.

Waddell B, Birtles, DB 1992. Disinfestation of nectarines of two-spotted mites (Acari: Tetranycidae).
New Zealand Journal of Crop and Horticultural Science 20: 229-234.

Waddell B, Birtles, DB, Clare, GK, Maindonald, JH 1993b. Heat Treatment of New Zealand Apples
Leafroller Disinfestation Trials. Report 4. Client Report. No. 93/7 New Zealand Apple and
Pear Marketing Board; and The Foundation for Research Science and Technology.

Waddell B, Birtles, DB, Peetz, SM 1989. Coolstorage for Disinfestation of Scale Insects from New
Zealand Kiwifruit. Pilot Study DSIR Plant Protection.

Waddell B, Cruickshank, VM, Dentener, PR 1988. Postharvest Disinfestation of Nysius huttoni on
'‘Granny Smith' apples using controlled atmosphere coolstorage DSIR.

Waddell B, Dentener, PR, Batchelor, TA 1990b. Time-mortality response of leafrollers exposed to
commercial controlled atmosphere coolstorage. 43rd Weed and Pest Conference. Pp. 328-333.

Waddell B, Edwards G, Jamieson L, Laidlaw W 2004. Streamlining development of postharvest heat
treatments for disinfesting fruit. International Congress of Entomology. Brisbane.

Waddell B, Jones, VM 1993c. Disinfestation of New Zealand Summerfruit: Mortality Response of
Tydeid Mites on Apricots following Heat Treatment. Client Report. No. 94/69 NZ
Fruitgrowers Federation Summerfruit Sector Committee.

Waddell B, Jones, VM 1994. Postharvest Disinfestation of New Zealand Summerfruit. Agmardt
Project 1101/92. Client Report. No. 94/67 Agricultural and Marketing Research and
Development Trust and the Foundation for Research Science and Technology.

Waddell B, Jones, VM 1995a. Heat Treatment of New Zealand Apples - Leafroller Water Treatments.
Report No. 8. Client Report. No. 95/25 ENZA New Zealand (International) and the
Foundation for Research Science and Technology.

Waddell B, Jones, VM 1996a. Heat Treatment of New Zealand Apples - Leafroller Water Treatments.
Report No. 9. Client Report. No. 96/12 ENZA New Zealand (International).

Waddell B, Jones, VM, Birtles, DB 1993d. Comparative mortality responses to two species of mites
following heat treatment. 46th NZ Plant Protection Conference. Christchurch, New Zealand.
Pp. 1-5.

This report is confidential to Horticulture New Zealand Inc

Page 30 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Waddell B, Jones, VM, McDonald, R 1995b. Postharvest Disinfestation of New Zealand Summerfruit
Agmardt Project 1743 (Year 2) No. 95/104 Agricultural and Marketing Research and
Development Trust New Zealand Fruitgrowers Federation - Summerfruit Sector Committee
and the Foundation for Research Science and Technology.

Waddell B, Jones, VM, Petry, RJ 1996h. Postharvest disinfestation of New Zealand Summerfruit
Agmardt Project 1743 (Year 3). Client Report. No. 96/80 Agricultural and Marketing
Research and Development Trust Summerfruit New Zealand Incorporated and the Foundation
for Research Science and Technology.

Waddell B, McLaren, GF, Fraser, JA 1990c. Heat treatment of New Zealand summerfruit: Preliminary
evaluation of a disinfestation technique DSIR Plant Protection.

Waddell B, Rogers, DJ, Petry, RJ, Ryan, AN 1996c¢. Postharvest Treatment of New Zealand Apples -
Controlled Atmosphere Treatments Report No. 10. Client Report. No. 96/241 ENZA New
Zealand International.

Waddell B, Ryan, ANJ 1997. Response of Lightbrown Apple Moth to Hot Water Immersion
Treatments - Ramp Effects. Client Report. No. 91/122 Foundation of Research Science and
Technology.

Walker G, Morse, N, Arpaia, ML 1996. Evaluation of a high-pressure washer for postharvest removal
of California red scale (Homoptera: Diaspididae). Journal of Economic Entomology 89(1):
148 — 155.

Walker G, Zareh, N, Arpaia, ML 1999. Effect of pressure and dwell time on efficiency of a high-
pressure washer for postharvest removal of California red scale (Homoptera: Diaspididae)
from citrus fruit. Journal of Economic Entomology 92(4): 906-914.

Wall M 2007. Postharvest quality and ripening of dwarf Brazilian bananas (Musa sp.) after X-ray
irradiation quarantine treatment. HortScience 42(1): 130-134.

Waller J 1990. Insecticidal soaps for post harvest control of thrips in asparagus. 43rd New Zealand
Weed and Pest Control Conference. Pp. 60-62.

Wang S, Birla, SL, Tang, J, Hansen, JD 2006. Postharvest treatment to control codling moth in fresh
apples using water assisted radio frequency heating. Postharvest Biology and Technology
40(1): 89-96.

Wang S, Ikedialia J, Tang J, Hansen J, Mitcham E, Mao R, Swanson B 2001. Radio frequency
treatments to control codling moth in in-shell walnuts. Postharvest Biology and Technology
22: 29-38.

Wang S, Tang, J, Johnson, JA, Hansen, JD 2002. Thermal-death kinetics of fifth-instar Amyelois
transitella (Walker) (Lepidoptera: Pyralidae). Journal of Stored Products Research 38(5): 427-
440.

Watson C, Wilkin D, Clayton Bailey | 2003. Control of mites in stored grain and oilseeds using
phosphine. Advances in stored product protection. 8th International working Conference on
Stored Product Protection. Pp. 858-862.

Weller G, Morton R 2001. Fumigation with carbonyl sulphide: a model for the interaction of
concentration, time and temperature. Journal of Stored Product Research 37(4).

Weller G, van Gaver Je S 1998. Cut flower disinfestation: Assessment of replacement fumigants for
methyl bromide. Postharvest Biology and Technology 14: 325-333.

White., A, Woolf, A.B., Hofman, P.J. and Arpaia M.L. 2009. The International Avocado Quality
Manual (English). ISBN 0-478-06845-X. pp70.

Whiting D 2003. Potential of controlled atmosphere and air cold storage for postharvest disinfestation
of New Zealand kiwifruit. 8th International CA Conference, Acta Horticulturae ISHS. Pp.
143-147.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 31



Whiting D, Connolly, PG, Jamieson, LE 2000a. Mortality responses of armoured scale kiwifruit to
controlled atmosphere and air cold storage treatments. Project 304/00. Client Report. No.
2001/104 ZESPRI Group Limited.

Whiting D, Foster, SP 1989. Investigation of low oxygen moderate carbon dioxide atmospheres as a
method of postharvest disinfestation. May 1988-December 1988. Report 3.

Whiting D, Foster, SP, Maindonald, JH 1991a. Effect of Oxygen, Carbon Dioxide and Temperature on
the Mortality Responses of Epiphyas postvittana (Lepidoptera: Tortricidae). Journal of
Economic Entomology 84(5): 1544-1549.

Whiting D, Foster, SP, van den Heuvel, J, Maindonald, JH 1992a. Comparative Mortality Responses
of Four Tortricid (Lepidoptera) Species to a Low Oxygen-Controlled Atmosphere. Journal of
Economic Entomology 85(6): 2305-2309.

Whiting D, Hoy L, Maindonald J, Connolly P, McDonald R 1998. High-Pressure Washing Treatments
to Remove Obscure Mealybug (Homoptera: Pseudococcidae) and Lightbrown Apple Moth
(Lepidoptera: Tortricidae) from Harvested Apples. Journal of Economic Entomology 91(6):
1458 — 1463.

Whiting D, Hoy, LE 1995a. A High-Temperature Controlled Atmosphere Treatment to Disinfest
Kiwifruit of Ctenopseustis obliquana (Walker). Client Report. No. 95/301 New Zealand
Kiwifruit Marketing Board.

Whiting D, Hoy, LE 1996a. Two Controlled Atmosphere Treatments to Disinfest Apricots of
Epiphyas postvittana (Walker). Client Report. No. 96/14 Summerfruit New Zealand
Incorporated and the Agricultural and Marketing Research and Development Trust.

Whiting D, Hoy, LE 1997a. High-temperature Controlled Atmospheres and Air to Control Obscure
Mealybug (Hemiptera: Pseudococcidae) on apples. Journal of Economic Entomology 90(2):
546-550.

Whiting D, Hoy, LE 1997b. Mortality response of lightbrown apple moth to a controlled atmosphere
cold storage treatment for apricots. 50th New Zealand Plant Protection Conference. Lincoln,
Canterbury, New Zealand. Pp. 431-435.

Whiting D, Hoy, LE 1998a. Effect of Temperature Establishment Time on the Mortality of Epiphyas
postvittana (Lepidoptera: Tortricidae) Larvae Exposed to a High-Temperature Controlled
Atmosphere. Journal of Economic Entomology 91(1): 287-292.

Whiting D, Hoy, LE, Connolly, PG 1997c. A High-Pressure Washing Treatment to Remove Mealybug
from Apples. Client Report. No. 97/57 ENZAFRUIT New Zealand.

Whiting D, Hoy, LE, Connolly, PG 1998b. Insect Removal by the High-Pressure Apple Washer:
Verification trial. Project HR97P03-07. Client Report. No. 98/72 ENZAFRUIT New Zealand
(International).

Whiting D, Hoy, LE, Connolly, PG, McDonald, RM 1997d. A High-Pressure Washer to Remove
Armoured Scales and Other Pests from Kiwifruit. Client Report. No. 97/130 ZESPRI
International Project 011-0004-97.

Whiting D, Hoy, LE, Connolly, PG, McDonald, RM 1998c. Effects of high-pressure water jets on
armoured scale insects and other contaminants of harvested kiwifruit. 51st New Zealand Plant
Protection Conference. Hamilton, New Zealand. Pp. 211 — 215.

Whiting D, Hoy, LE, Maindonald, JH, Connolly, P 1995b. Potential of a High-Pressure Washing
System to Remove Pseudococcus affinis and Epiphyas postvittana from Royal Gala Apples
Prior to Export; a Packhouse Trial. Client Report. No. 95/111 ENZA New Zealand
(international).

Whiting D, Jamieson, LE 1998d. Mortality response of Cnephasia jactatana (Walker) to controlled
atmosphere and air cold storage treatments for kiwifruit. Project D4-152/98. Client Report.
No. 1999/54 Kiwifruit New Zealand.

This report is confidential to Horticulture New Zealand Inc

Page 32 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



Whiting D, Jamieson, LE, Connolly, PG 1999a. Effect of sublethal tebufenozide applications on the
mortality responses of Epiphyas postvittana (Lepidoptera: Tortricidae) larvae exposed to a
high-temperature controlled atmosphere. Journal of Economic Entomology 92(2): 445-452.

Whiting D, Jamieson, LE, Connolly, PG 2000b. Mortality responses of the brownheaded and black-
lyre leafrollers to controlled atmosphere and air cold storage treatments for kiwifruit. New
Zealand Plant Protection 53: 365-370.

Whiting D, Jamieson, LE, Connolly, PG 2000c. Pre- and Postharvest Effects of Lufenuron on
Epiphyas postvittana (Lepidoptera: Tortricidae). Journal of Economic Entomology 93(3):
673-679.

Whiting D, Jamieson, LE, Spooner, KJ, Lay-Yee, M 1999b. Combination high-temperature controlled
atmosphere and cold storage as a quarantine treatment against Ctenopseustis obliquana and
Epiphyas postvittana on 'Royal Gala' apples. Postharvest Biology and Technology 16(2): 119-
126.

Whiting D, O'Connor G, Maindonald J 1997. Density and Time Effects on Distribution and Survival
of Lightbrown Apple Moth (Lepidoptera: Tortricidae) Larvae on Granny Smith Apples.
Environmental Entomology 26(2): 277-284.

Whiting D, O'Connor, GM 1992b. The mortality responses of two-spotted mite on fruit to a controlled
atmosphere treatment & the potential of Argon as a replacement for Nitrogen in controlled
atmosphere disinfestation treatments - Report 9 DSIR Plant Protection Auckland.

Whiting D, O'Connor, GM 1993a. Comparative Mortality Responses of Three Leafroller Species to
Two High Temperature Controlled Atmosphere Treatments. Report 11. Client Report. No.
93/85 Foundation of Research Science and Technology.

Whiting D, O'Connor, GM 1994. Postharvest Disinfestation of Cnhephasia jactatana (Walker) using
Controlled Atmosphere Treatments. June 1994. Report No. 13. Client Report. Foundation for
Research Science and Technology.

Whiting D, O'Connor, GM, Maindonald, JH 1993b. Postharvest Disinfestation of Lightbrown Apple
Moth and Wheatbug using a Controlled Atmosphere Treatment. Report 10. Client Report.
No. 93/9 New Zealand Apple and Pear Marketing Board and the Foundation for Research
Science and Technology.

Whiting D, O'Connor, GM, Maindonald, JH 1996b. First instar mortalities of three New Zealand
leafroller species (Lepidoptera: Tortricidae) exposed to controlled atmosphere treatments.
Postharvest Biology and Technology 8(3): 229-236.

Whiting D, O'Connor, GM, van den Heuvel, J, Maindonald, JH 1995c. Comparative Mortalities of Six
Tortricid (Lepidoptera) Species to Two High-Temperature Controlled Atmospheres and Air.
Journal of Economic Entomology 88(5): 1365-1370.

Whiting D, van den Heuvel, J 1990a. Postharvest disinfestation of codling moth (Cydia pomonella L.)
using low oxygen moderate carbon dioxide atmospheres. Report 5 DSIR Plant Protection.

Whiting D, van den Heuvel, J 1990b. Postharvest Disinfestation of Lightbrown Apple Moth and
Greenheaded Leafroller Using Controlled Atmosphere Treatments Nominated by the New
Zealand Apple and Pear Marketing Board. Report 6 DSIR Plant Protection Auckland.

Whiting D, van den Heuvel, J 1991b. Postharvest Disinfestation of Diapausing Two-spotted Mite
using a Low Oxygen Moderate Carbon Dioxide Atmosphere. Report 7 DSIR Plant
Protection.

Whiting D, van den Heuvel, J 1991c. Postharvest disinfestation of Lightbrown Apple Moth,
Greenheaded and Brownheaded Leafroller, Two-Spotted Mite and Wheatbug using a
controlled Atmosphere Treatment Nominated by the New Zealand Apple and Pear Marketing
Board - Report 8. Client Report. New Zealand Apple and Pear Marketing Board.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 33



Whiting D, van den Heuvel, J 1995d. Oxygen, Carbon Dioxide, and Temperature Effects on Mortality
Responses of Diapausing Tetranychus urticae (Acari: Tetranychidae). Journal of Economic
Entomology 88(2): 331-336.

Whiting D, van den Heuvel, J 1998e. Disinfestation of leafroller and mite pests using a high-
temperature controlled atmosphere. Acta Horticulturae 464:; 267-271.

Whiting D, van den Heuvel, J, Foster, SP 1992c. Potential of low oxygen/moderate carbon dioxide
atmospheres for postharvest disinfestation of New Zealand apples. New Zealand Journal of
Crop and Horticultural Science 20: 217-222.

Whiting D, van den Heuvel, J, Geddes, BJ 1990c. Postharvest disinfestation of Greenheaded
Leafroller, Brownheaded Leafroller and Two-Spotted Mite using low oxygen/moderate
carbon dioxide atmospheres. Report 4. July 1989 - May 1990 DSIR Plant Protection.

Wikipedia 2006. Phosphine. http://en.wikipedia.org/wiki/Phosphine [accessed 1 October 2009].

Williams M, Boyd L, Petley M, Woolf AB, Martin P, Barnett A, Paterson T, Shaw P, Wallis R 2001.
The relationship between production and post-production practices on Actinidia arguta fruit
quality No. 2002/15 HortResearch.

Williams P 1995. Alternatives to methyl bromide for fumigation of wildflowers. Australasian
Postharvest Conference. Melbourne, Australia. Pp. 373 — 376.

Williams P, Hepworth, G, Goubran, F, Muhunthan, M, Dunn, K 2000. Phosphine as a replacement for
methyl bromide for postharvest disinfestation of citrus. Postharvest Biology and Technology
19(2): 193-199.

Williams P, Munhunthan, M 1998. Fumigants for postharvest control of insect pests of cut flowers.
Acta Horticulturae 464: 291 — 296.

Williamson M, Williamson J 2003. Heat-based quarantine technologies (post harvest disinfestation):
current status and future opportunities in the Pacific region. Australian Postharvest
Horticulture Conference. Brishane, Australia. Pp. 106-108.

Wimalaratne SK, van Epenhuijsen CW, Brash DW, Page BBC, Somerfield KG, Bycroft BL, G MAR,
Klementz D 2009. Control of codling moth larvae and eggs using phosphine at coolstore
temperatures. Plant & Food Research Confidential Report. No. 2406.

Wolfenbager D 1995. Phosphine as a post-harvest treatment of "ruby red" grapefruit against eggs and
larvae of the mexican fruit fly, Anastrepha ludens (Diptera: Tephritidae). Subtropical Plant
Service 47: 26-29.

Wood J, Wood E 1991. Insect disinfestation of protea cut flowers and foliage. Protea News 10: 15-17.

Woolf A, Ball, S, Green, S, McDonald, R, Lay-Yee, M 1995a. Enhancing Marketing Access and
Quality of Persimmon: Commercialisation of Hot Water Treatments of Persimmon Fruit.
Report 1. Client Report. Technology for Business Growth Programme.

Woolf A, Ball, S, Green, S, Spooner, KJ, Lay-Yee, M 1995b. Response of Persimmon Fruit to hot
water treatments. Report 2. Client Report. Technology for Business Growth Programme.

Woolf A, Ball, S, Spooner, KJ, Lay Yee, M, Ferguson, IB, Watkins, CB, Gunson, AF, Forbes, SK
1997. Reduction of chilling injury in the sweet persimmon 'Fuyu' during storage by dry air
heat treatments. Postharvest Biology and Technology 11: 155-164.

Woolf A, Forbes, SK, McDonald, R, Lay-Yee, M 1996. Enhancing Market Access and Quality of
Persimmon: Commercialisation of Hot Treatments of Persimmon Fruit. Report no 3. Client
Report. No. 96/243 Technology for Business Growth Programme.

Woolf A, Jamieson, LE, Whiting, DC, MacDonald, RM, Connolly, PG, Davy, M, Cox, K, Stevenson,
B, White, A, White, J 2000. 1999-2000: Water-Blasting Avocados Postharvest for the
Enhancement of Export and Domestic Market Value by the Removal of Surface Contaminants

This report is confidential to Horticulture New Zealand Inc

Page 34 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables


http://en.wikipedia.org/wiki/Phosphine

Including Insect Pests No. 2001/111 Technology for Business Growth Project involving
OPAC Far North Packers the AIC and HortResearch.

Woolf A, Jamieson, LE, Whiting, DC, McDonald, RM, Connolly, PG, Davy, M, Cox, K, Stevenson,
B, White, A 1999. Water-blasting Avocados Postharvest for the Enhancement of Export and
Domestic Market Value by the Removal of Surface Contaminants Including Insect Pests.
Client Report. No. 2000/7652 Technology for Business Growth Project involving OPAC Far
North Packers the Avocado Industry Council and HortResearch.

Woolf AB, Jamieson LE, Whiting DC, McDonald RM, Connolly PG, Davy M, Cox K, Stevenson B,
White A 1999. Water-blasting avocados postharvest for the enhancement of export and
domestic market value by removal of surface contaminants including insec pests No.
2000/121 HortResearch.

Woolf A, McDonald, RM, Whiting, DC, Hoy, LE, Connolly, PG, White, A 1998. Assessing the
feasibility of water and air blasting of Avocados. Client Report. No. 98/120 Technology for
Business Growth Project (TAP 1975034) involving OPAC The Avocado Industry Council and
HortResearch.

Woolf, A.B., Petley, M., Jackman, R, Requejo-Jackman, C., Olsson, S. and White, A. 2006.
HortResearch Postharvest Feijoa Research: Temperature manipulations. New Zealand Feijoa
Growers' Association Newsletter. November 2006; 4-7.

Woolf, A.B., Shilton, R. and Barraclough, D. Temperature Tolerance and its Induction: A New and
Old Non-Chemical Tool in Postharvest Technology. Australasian Postharvest Conference,
Rotorua, New Zealand, September 27-30, 2005. Oral Presentation at the Australasian
Postharvest Horticulture Conference, Rotorua, New Zealand, September 27-30, 2005

Woolf A, Tyson, J, Fullerton, B, White, A, Nhu Thanh, N, Jackman, R, Meier, X 2003. Report on 2nd
preliminary trial to determine the response of dragon fruit (pitaya) to heat treatments.

Woolf AB, Lay-Yee M, Lallu N 1996. Heat treatment of kiwifruit No. 96/22 HortResearch.

Wright E 2001. Carbonyl sulfide: Progress in research and commercialisation of a new comodity
fumigant. http://mbao.org/altmet00/86wright.pdf [accessed 1 October 2009

Yokoyama V, Millar, GT 2000. Response of Omnivorous Leafroller (Lepidoptera: Tortricidae) and
Onion Thrips (Thysanoptera: Thripidae) to Low-Temperature Storage. Journal of Economic
Entomology 93(3): 1031-1034.

Yokoyama V, Miller, GT 1987. High temperature for control of Oriental fruit moth (Lepidoptera:
Tortricidae) in stone fruit. Journal of Economic Entomology 80(3): 641 — 645.

Yokoyama V, Miller, GT 1989. Response on codling moth and oriental fruit moth (Lepidoptera:
Tortricidae) immatures to low-temperature storage of stone fruit. Journal of Economic
Entomology 82(4): 1152 — 1156.

Yokoyama V, Miller, GT, Dowell, RV 1991. Response of codling moth (Lepidoptera: Tortricidae) to
high temperature, a potential quarantine treatment for exported commaodities. Journal of
Economic Entomology 84(2): 528 — 531.

Yoshida T, Fukami J, Kukuanga K, Matsuyama A 1975. Control of the harmful insects in timbers by
irradiation: doses required for kill, sterilization, and inhibition of emergence in three species
of ambrosia beetles (Xyleborini) in Japan. Japaneses Journal of Applied Entomology and
Zoology 19: 193-202.

Yuen C, Pation J, Hanawati R, Shen L 1995. Effects of ethanol, acetaldehyde and ethyl formate
vapour on the growth of Penicilium italicum and P. digitatum on oranges. Journal of
Horticultural Science 70: 81-84.

Zettler L, Leesch J, Gill R, MacKey B 1997. Toxicity of carbonyl sulphide to stored product pests.
Journal of Economic Entomology 90: 832-836.

This report is confidential to Horticulture New Zealand Inc

3100 A review of postharvest disinfestation technologies for selected fruit and vegetables Page 35


http://mbao.org/altmet00/86wright.pdf

Zhang Z, van Epenhuijsen, CW 2003a. Fumigation of lettuce aphids (Nasonovia ribisnigri) with
VAPORMATE™. Confidential Report. No. 899.

Zhang Z, van Epenhuijsen, CW, Page, B, Brash, D 2003b. Fumigation of Fuller’s rose weevil
(Asynonychus cervinus) eggs on kiwifruit with phosphine. Confidential Report. No. 971.

This report is confidential to Horticulture New Zealand Inc

Page 36 3100 A review of postharvest disinfestation technologies for selected fruit and vegetables



	Executive Summary
	Overall Recommendations
	Introduction
	Export crops
	Organic produce
	Market Access Pests
	Export Markets
	Process for Developing of Disinfestation Treatments for Market Access
	Summary
	Overall Recommendations
	Acknowledgements
	References

