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Phytosanitary treatments
Traitements phytosanitaires

Irradiation of stored products to control stored-product insects

in general

Specific scope

This standard describes the use of ionizing radiation to control
stored-product insect pests in general. It is an alternative to the
standard PM 10/11 Methyl bromide fumigation of stored
products to control stored-product insect pests in general
(previously PM 3/12).

Specific approval and amendment
First approved in 2008-09.

Introduction

Stored products may be infested with different insect pests
which affect either the quality of the products by feeding and
contamination with excrement or are quarantine insects whose
spread should be avoided. Several of these insects are listed in
the EPPO A1 or A2 lists. Stored products such as grain, rice and
nuts serve as a pathway for quarantine insects.

Commodities/regulated articles

Stored products

Pests

All stored-product insect pests

Treatment schedule

Treatment name: irradiation

Treatment type: ionizing radiation

Irradiation can be carried out using

+ Gamma rays from radionuclide cobalt-60 (60,) or caesium
137 (137

» X-rays, generated from machine sources up to 5 MeV!

» High energy electrons derived from an electron beam
accelerator (accelerated electrons) of up to 10 MeV.
The unit of measurement for the absorbed dose is gray (Gy).

! Limits according to ICGFI (1995).
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Using gamma radiation the commodities to be treated may
be packed in boxes or containers whereas using accelerated
electrons or x-rays the material to be treated has to be trans-
ported through the treatment zone on a conveyor-belt or in free
fall. Irradiation treatment depending on the dose used leads to
prevention of emergence of eggs or larvae, sterilization of
adults or the death of the organism (Burditt, 1994). While
disinfection of stored products also has the aim of reducing
negative effects or losses through feeding of the insects or
stages of the insects, the aim of the current treatment is to kill
all stored-product insects or at least to inhibit the development
of immature stages.

Organism Commodity Dose (kGy)

Insects Stored products 1

Efficacy of treatment

The USDA treatment manual requires for all insect pests,
except adults and pupae of the order Lepidoptera in various
commodities, a minimum absorbed dose of 400 Gy. Several
countries permit a dose of up to 1 kGy for treatment against
stored-product insects (Diehl, 1990; FAO/IAEA Programme
Clearance of Irradiated Food Database).

Note (warning)

In contrast to gamma radiation the penetration depth of an
effective radiation with high energy electrons derived from an
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electron beam accelerator or x-rays is limited. Treatment
procedures should ensure that the minimum absorbed dose is
fully attained throughout the commodity. The requirements of
ISPM No. 18 Guidelines for the use of irradiation as a
phytosanitary measure should be followed (FAO, 2003).
Radiation treatment under this standard is not intended to be
used for seed, as the single seed will be radiated through the
whole cross-section which leads to negative effects or death of
the seed. Irradiation does not lead to immediate death of the
treated organism. Irradiated insects suffer from ‘radiation
syndrome’ which means that they absorbed a lethal dose and
will die within several days or weeks after treatment.
Irradiation at a high dose may affect quality of the product.

References

Burditt AK (1994) Irradiation. In: Quarantine Treatment for Pests and Food
Plants. (Eds Sharp JL & Hallmann GJ) Westview Press, Denver (US), 101-
117.

Diehl JF (1990) Safety of irradiated Foods. Marcel Dekker New York (US):
345 pp.

FAO (2003) International standards for phytosanitary measures No. 18.
Guidelines for the use of irradiation as a phytosanitary measure. FAO,
Rome (IT), 23 pp.

ICGFI (1995) Facts about Food Irradiation. ICGFI Fact Sheet Series No. 1.
CTP Book Printers Cape Town (ZA): 39 pp.

IAEA (2004) Irradiation as a phytosanitary treatment of food and agricul-
tural commodities. Proceedings of a final research coordination meeting
organized by the Joint FAO/IAEA Division of Nuclear Techniques in Food
and Agriculture 2002, IAEA-TECDOC-1427, 181 pp.

FAO/IAEA Programme Clearance of Irradiated Food Database http://
nucleus.iaea.org/NUCLEUS/nucleus/Content/Applications/FICdb/
FoodIrradiationClearances.jsp?module=cif [last retrieved in 2008-04]

Enquiries

Julius Kiihn-Institute, Federal Research Centre for Cultivated
Plants, Institute for National and International Plant Health,
Messeweg 11/12, D-38104 Braunschweig (DE).

© 2009 OEPP/EPPO, Bulletin OEPP/EPPO Bulletin 39, 37—-38


http://nucleus.iaea.org/NUCLEUS/nucleus/Content/Applications/FICdb/FoodIrradiationClearances.jsp?module=cif 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


