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Fruit fly researchfrom 2005-2009
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£ Understanding the influence of preconditioning warm and cool temperatures
on the efficacy of quarantine heat treatments developed in previous
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No pre-conditioning
At 46°C the lethal time for
99% mortality (LT99)
for QFF eggs HI8mins

Temperature conditions
before treatment
affects this lethal time
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Risk reduction measures

B3 ThemePathway Risk Management (theme formed in 2010)
£ P1Detection of risks on pathway

£ P2:Risk reduction measures

£ P3:Compliance

Stakeholders:MPI1,DoCG FOA, (exporters, importers)

New Zealand collaboratorsPFR, SCIOMgR MPI,UoC

P2: Risk reduction measures

Science aim/approachbDevelop a systemsapproaches to managing risks by
determining the impact of postharvest pest management strategies on
representative pathways
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Risk reduction measuresprojects

Pathways:
Z Fresh produce pathways

Z high pressure washingt+ postharvest dips + GRAS fumigation targeting
surface pests on fruit (proxy = citrus)

Z high pressure washing + heat treatment targeting nematodes and mites
on root crops

Z Wood product pathways

Z heat treatments and ethaneadinitrile fumigation targeting wood boring
beetles

£ Other targets
Z Mitigating organisms on soill
Z PSA on pollen using relative humidity, temperature, nitric oxide
Z Hitchhickers
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Risk Reduction Measures

Outcome/uptake:The use of high pressure washing to
reduce pest abundance on fruit

Z proxy = citrus from New Caledonia

Z reduced 100% fumigation rates to 1%

International collaborators: Agronomic Institute New
Caledonia Arbofruits

B3 links:Theme 1 Risk AssessmetiDevelopmodels as
decision support for import pest risk analysis
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Risk analysisz assessing and managing
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High pressure washing (HPW)

Aim: Implement HPW to reduce pest infestation levels and fumigation rates
Case studyLimes from New Caledonia

Stage 1linstalled the HPW in New Caledonria011

Stage?2:Initial efficacy

Stage3:Insect removal and fruit quality

Stage 4:.Confirmation/optimization of performance- 2013




Stage 1: Design and implementation

2011High pressure washer built and installed @&rbofruits, LaTontouta

A Factors:nozzle type, number of nozzles and layout over the brush bed, nozzl
orientation (straight down or angled), nozzle height, brush bed type and
speed, water pressure, treatment duration

A Seven rows of two nozzles pointing alternatively left and right and 3&ngle
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Stage 2: Initial efficacy

Over 96% removal of insects

Trtmt # fruit | #insects Avg # #insects % removal
B4 trtmt insects/fruit | after trtmt

175psi/20s
175psi/30s 39 308 7.9 11 96.4
175psi/40s 38 374 9.8 13 96.5

| BEFORE AFTER

100% infested fruit reduced to
16% infested fruit

> Science Solutions for
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Stage 3: Insect removal efficacy

3040 sec treatment using 12575 psi reduced numbers of
iInsects/fruitfrom 2 down to 00.4 scale insects/fruit

_ Pressure (psi)
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Reduction In frult infestation

3040 sec treatment using 15Q75 psi reduced fruit infestation rates
from 45% down to A20% fruiinfested

No significant impact on fruit quality
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Impact on fumigation rates

Year Number of Number of %
shipments fumigations fumigations
2005 17 17 100
2006 103 103 100
2007 98 98 100
2008 229 229 100
2009 89 89 100
2010 132 132 100
2011 79 34 43.04 <71 Hpw installed
2012 173 10 5.78
2013 82 1 1.23
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Stage 4: Confirmation/optimization

of HPW

A December 2013 HP\0perating for 2.5 seasons
A Fumigation rates reducedrom 100% fumigation to ~1% fumigation

A Confirmation of performance

A Optimize &£O0OEO |11 OAT AT O O1T AAO 11T UUlI AO
A Installing bars and bumps Voar Nurber of Number of %
shipments fumigations fumigations
2005 17 17 100
2006 103 103 100
2007 08 08 100
2008 229 229 100
2009 89 89 100
2010 132 132 100
2011 79 34 43.04

Science Solutions for 2012 173 10 5.78
B 3 BETTER BORDER BIOSECURITY 2013 82 1 1.23
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Optimization

) 1 OOAIT 1 AOEIT T £ AAOO AT A AOI B
not hit by nozzles

i g A
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Confirmation/optimization of HPW

A Used clay painted fruit to get a measure of
removal efficacy

A Used 100% infested fruitounted the
number of pests before and remaining on
the fruit after treatment.

A Variety of insects on the limes: including
scale insects Aonidiellaaurantii, Unapsis
citri, Lepidosaphegloverii, Coccuiridis)
and various species of mites and their eggs
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Removal of clay paint & insects

Treatment 1 Treatment 2 Treatment 3 Treatment 4
600 mm 450 mm 390 mm 440 mm
120 psi 120 psi 120 psi 145 psi
195 mm 195 mm 160 mm 195 mm

50-60 sec 30-40 sec 30-40 sec 30-40 sec

Trt % paint % paint
removal removalfrom

button
1 97.3 83.9
2 98.7 93.2
3 99.0 95.0
4 99.3 96.3
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Removal of clay paint & insects

Treatment 1 Treatment 2 Treatment 3 Treatment 4
600 mm 450 mm 390 mm 440 mm
120 psi 120 psi 120 psi 145 psi
195 mm 195 mm 160 mm 195 mm
50-60 sec 30-40 sec 30-40 sec 30-40 sec
Trt % paint % paint # insect % insect
removal removalfrom beforetrtimt removal
button
1 97.3 83.9 546 97.8
2 98.7 93.2 585 92.6
3 99.0 95.0 636 84.6
4 99.3 96.3 - -
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Summary

175 psi HPW 20, 30 or 40 sec exposure resulted >96 removal of pests
and reduced 100% infested fruit down to 16% infested fruit,
with no adverse effect on fruit quality

Commercial machine operating at 120 psi and removing 98% pests and
reducing 100% infested fruit down to 9% infested fruit

Fumigation rates reduced from 100% to 1% of consignments
Bars routinely used to reduce dead spots, bumps did not improve removal

Use HPW as a tool within a systems approach to redumesecurityrisks

% fruit infested with scale

# Insects 1 2 3 4 5 6 I 8 9 10
1 50.0% 75.0% 3% 5% 0% 91.7% 92.9% 93.8% 94.4% 95.0%
2 70.7% 86.6% |91.3% 93.5% 94.9%| 95.7% 96.4% 96.8% 97.2% 97.5%
3 79.4% 90.9% |94.1% 95.6% 96.5%| 97.1% 97.6% 97.9% 98.1% 98.3%
4 84.1% 93.1% 955% 96.7% 97.4% 97.8% 98.2% 98.4% 98.6% 98.7%
5 87.1% 94.4% 96.4% 97.4% 97.9% 98.3% 985% 98.7% 98.9% 99.0%
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Where to next

New generation washers for difficult to remove pests g

A Partnership with HAL & Citrus Austral@improve
removal of weevil egg masses

Use HPW as a tool within a systems approach to red&s b

biosecurityrisks

A Incorporation of a low toxicity postharvest dip in
increase removal and reduce viability of pests

A HPW to remove pests + hot water dipgroot crops




Questions
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