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Postharvest Alternatives Research

ChemicallyChemically--Based AlternativesBased Alternatives
New FumigantsNew Fumigants
Volatile Identification/Mating DisruptionVolatile Identification/Mating Disruption
Controlled AtmospheresControlled Atmospheres
Emissions ControlEmissions Control

NonNon--Chemical/Physical AlternativesChemical/Physical Alternatives
RadiationRadiation
Heat/ColdHeat/Cold
Physical Control Physical Control –– Compression/VacuumCompression/Vacuum
RF EnergyRF Energy



Chemically-Based Alternatives



New Fumigant Alternatives

Newly Developed FumigantsNewly Developed Fumigants
COS COS –– Carbonyl SulfideCarbonyl Sulfide
CHCH33I I –– Methyl IodideMethyl Iodide
CC22NN22 –– CyanogenCyanogen
OO33 –– Ozone Ozone 

Modified Existing FumigantsModified Existing Fumigants
PHPH33 –– ECOECO22FUMEFUME®®
SOSO22FF22 –– ProfumeProfume®®
CC22HH55COOH COOH –– Ethyl Ethyl FormateFormate
CC33HH66O O –– Propylene OxidePropylene Oxide



Volatiles and Mating Disruption
 flight performance by NOW males
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Methyl Bromide Recapture



Non-Chemical/Physical Alternatives



RF Energy - Codling Moth 





Health Issues Research:

Studies on Carcinogenicity/Studies on Carcinogenicity/TeratogenicityTeratogenicity
More studies in future on both chronic and acuteMore studies in future on both chronic and acute
Worker exposure Worker exposure –– reduced TLV and PEL limitsreduced TLV and PEL limits

Residues on commodities and their Residues on commodities and their 
dissipation/conversiondissipation/conversion
Detection devices (residues and gas)Detection devices (residues and gas)

Detection Tubes (old technologyDetection Tubes (old technology--PHPH33, MB, COS, , MB, COS, 
COCO22))
IR portable units (PHIR portable units (PH33, MB, COS, SF), MB, COS, SF)
UV units (for ozone)UV units (for ozone)



Safety Issues Research:
Worker Exposure:Worker Exposure:

Lowering of TLV and/or PELLowering of TLV and/or PEL
Increased demand on using SCBAIncreased demand on using SCBA

Public Safety:Public Safety:
Continuous pressure for larger buffer zonesContinuous pressure for larger buffer zones
OnOn--site and offsite and off--site exposure by nonsite exposure by non--participantsparticipants

Application of fumigants:Application of fumigants:
Pressure testing of facilities (halfPressure testing of facilities (half--life decay)life decay)
More offMore off--site application of fumigants site application of fumigants 
Emphasis on monitoring gas concentrationsEmphasis on monitoring gas concentrations
Better distribution analysisBetter distribution analysis



Stewardship Research:

PrePre--fumigation testingfumigation testing
Sealing, construction and halfSealing, construction and half--lifelife
Weather Weather 
DistributionDistribution

Handling of fumigantHandling of fumigant
Application MethodologyApplication Methodology
Concentration Monitoring Concentration Monitoring 
AerationAeration
Resistance IssuesResistance Issues



Sustainable Treatments Research:
Reduction in Fumigants/CA UsedReduction in Fumigants/CA Used

“Systems Approach” solutions“Systems Approach” solutions
Only “as needed” researchOnly “as needed” research

Insect Resistance to treatmentsInsect Resistance to treatments
Population monitoringPopulation monitoring
“Mating Disruption” studies“Mating Disruption” studies
“Trap and Kill” techniques“Trap and Kill” techniques

Physical MethodsPhysical Methods
Heat/cold techniquesHeat/cold techniques
Hermetic/Vacuum treatmentsHermetic/Vacuum treatments

Behavioral StudiesBehavioral Studies



Environmental Issues Research:

Ozone depletion (Montreal Protocol)Ozone depletion (Montreal Protocol)
“Hot“Hot--House” effects from COHouse” effects from CO22 emissionsemissions
NonNon--fumigant alternatives fumigant alternatives –– reduction of reduction of 
treatmentstreatments
Control emissions to atmosphereControl emissions to atmosphere

Scrubbing technology Scrubbing technology 
Adsorption technologyAdsorption technology
Recycling technologyRecycling technology



Where do we go from here?

Emissions Control?Emissions Control?
Behavioral Studies?Behavioral Studies?
Better Better AltermativesAltermatives??
Better Detection?Better Detection?
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