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1. Executivesummary

Importedhoneybeeproductshavethe potentialto harbourharmfulexoticorganismsThe risks
associatedavith thesewerepreviouslyexaminedn M A F @@04honeybeeproductsrisk
analysis.

However,surveillancan New Zealandconductedince2007 hasestablishedhe presencef
Deformedwing virus, PaenibacillusalveiandNosemaeranae Further,alimited survey
carriedout over2010and2011providesevidencedo supporta claim of countryfreedomfrom
Israeli acuteparalysisvirus.

This qualitative supplementarjsk analysisupdatedV P | ZD84assessmertf the biosecurity
risksassociatedavith theimportationof productsderivedfrom honeybeeghoney, beeswax,
pollen,propolis,beevenom,royal jelly).

With regardto hazardidentification,anextensivdist of organismghatcould be ass@iated
with honeybeeshasbeencollatedpreviouslyin M A F @@4honeybeeproductsrisk analysis.
To updatethis list, literaturereviewandconsultatiorhasbeencarriedoutto identify new
organismgescribedn associatiorwith honeybees.

Endemicorganismdhavealsobeenre-assessedoncerninghe possibility of newly emerged
virulent strainsthatmaynow existabroad However,overseastrainsof endemicorganisms
havenotbeenidentified ashavinggreatempathogenicity.

Additionally, this biosecurityrisk analysisassesse$5 new organismghathavebeen identified
in associationwith honeybeessince2004.0f these the newly describedyenotypesof
Paenibacilludarvae (causativeagentof Americanfoulbrood)andnewstrainsof
Melissococcugplutonius(causativeagentof Europearfoulbrood)andlsraeliacuteparalysis
virus areidentifiedto bea hazardn certainhoneybeeproducts.

Neverthelesgheability to discernthe geneticstructureof P. larvaeinto genotypesising
moleculartechniquesloesnot alterthe conclusionsof the Americanfoulbroodassessment
carriedoutin MAF& Boneybeeproductsrisk analysisof 2004.This is becausé¢he newly
describedyenotypeof P. larvaethatcausediseasarealreadypresenin New Zealand.

Riskmanagemenptionsarepresentedor the causativeagentsof Americanfoulbrood,
Europearfoulbroodandisraeliacuteparalysisvirus sincetheseorganismsareconcludedo
bearisk whenimporting specifichoneybeecommodities.
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2. Introduction

This qualitativerisk analysisexamineghe biosecurityrisks associateavith theimportationof
beeproductsderivedfrom honeybees(Apis mellifera). Theseriskswerepreviouslyexamined
in 2004 (MAF2004).However recognisingechnicaladvancesieportsof newly identified
pathogen®f honeybeesandchangedo the OIE Terrestrial AnimalHealth Codeoverthe
interveningll yearperiod,a supplementarpiosecurityimport risk analysishasbeen
requested.

Moreover,surveillancan New Zealandconductedsince2007 hasestablishedhe presencef
Deformedwing virus, PaenibacillusalveiandNosemaceranag(Bingham2007;MPI 2010).
Further,alimited surveycarriedout over2010and2011providessomeevidenceo supporta
claim of countryfreedomfrom Israeli acuteparalysisvirus (McFadderetal. 2014).

Accordingly,anextensivdist of organismf potentialconcerrhasbeencompiledfrom
publishedrisk analyseshathadpreviouslyassessedathogen®f honeybeesNot all the
organismsn theserisk analysesrerelevanttio thecommoditybeingexaminedn this
supplementarpiosecurityrisk analysis.

Specificcriteriawereappliedto organismof potentialconcernin orderto determindf they
shouldbe excludedfrom the preliminary hazardist. For example organismghatarenot
presenwith the commoditiedbeingtradedsuchasbeeracesThecriteriaappliedto derivethe
list of organismf potentialconcernis givenin Section6.

SubsequentlySections7, 8and9 examinetheseorganismsf potentialconcern(including
endemiocorganismdor evidenceof pathogeni@xoticstrains)to establisha preliminary
hazardist (Sectionl10).

3. PurposeandScope

The purposeof this supplementarpiosecurityrisk analysisis to updateM A F dianeybee
productsrisk analysisof 2004.Thescopeincludesassessingewly identifiedorganismssince
2004thatmaybeassociatedavith importedhoneybeeproducts Further,thescopealso
includes assessingvhethertherearemorepathogenicstrainsof endemicorganismsverseas.

4.  Commoditgefinition

As definedin the Terrestrial AnimalHealth Code(hereaftereferredto asthe Codg, the
following productsrelatedto bees(obtainedfrom apicultureor otherwiseharvestedand
internationakradeareconsidered:

1 Honey
1 Beecollectedpollen
1 Propolis

9 Beeswax
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1 Royal jelly

1 Honey bee venom

4.1. HONEY

Honeyis the naturalsweetsubstanc@roducedy honeybeesfrom the nectarof plantsor
from secretionf living partsof plantsor excretionsof plantsuckinginsectsontheliving
partsof plants,which thebeescollect, transformby combiningwith specificsubstancesf
their own, deposit,dehydratestoreandleavein the honeycombto ripenandmature
(Definition fromthe CodexAlimentarius,RevisedCodexStandardor Honey, CODEX
STAN 12-1981,Rev.1[1987], Rev.2[2001]). Threeforms of honeycanbefoundin the Code
chaptersextractechoney,combhoney andtrainednoney.

Extractedhoney anyhoneyremovedfrom thecomb.
Comb honeyhoney kepinsidethecomb.

Strainedhoney extractechoneythathasat a minimum passedhroughafilter of poresizenot
greatethan0.42mm diameten(35 meshstandardseeTownsends.F. (1975)Processingnd
storingliquid honey.In Honey- acomprehensiveurvey,ed.E Crane Heinemannlondon,
pp. 269292).

Whenthetermoneyis used,it refersto all the threeforms.

Honeyis tradedmainly for humanconsumptionlt mayalsobe usedexternally(wound
healing)andbefurtherprocessedto a multitude of productscontainingvariousamountsof
honey(ingredientin bakedgoods saucespr in cosmeticsetc). Honeyis not tradedto feed
honeybeecoloniesdueto high purchasendshippingcosts(ShimanukiandKnox 1997;
Mutinelli 2011)andanincreasedisk of spreadingliseases.

4.2. BEECOLLECTHPOLLEN

Pollenconsistsof the malereproductivecells of flowering plants.Beesusenectaror honey
andsalivarysecretiongo agglutinateandpreservepollengrains.For the purposeof the Code
beecollectedpollenis the pollendislodgedirom the pollenbasketof foraginghoneybeesand
collectedin apollentrap or removedrom the cells of honeybeeor stinglesseecolonies(bee
bread whichis fermentedoollen).

Pollenis tradedmainly for humanconsumptionbut mayalsobe usedfor animalconsumption
(includingbeeconsumption).

4.3. PROPOLIS

Propolisis a sticky materialusedby beesto sealgaps,encapsulatéoreignobjectsand
disinfecthive materials It is derivedfrom resinscollectedfrom plantsandconsistsof a
mixture of terpenesndothervolatile substanceslwo formsarefoundin the Codechapters:
processegropolisandunprocessegropolis.Processeg@ropolisis eitheralcoholextracted
(tincture)or powdered.
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4.4. BEESWAX

Beeswaxs a complexmixture of lipids andhydrocarbonshatis producedoy thewax glands
of honeybees.Two formsarefoundin the Codechaptersprocesse@dndunprocessed
beeswaxProcessetieeswaxs beeswayproducedy heatingtheraw wax to at least60°C
andthenallowing it to solidify. Unprocessetieeswaxs anywax comingfrom beesthathas
notfollowed the processlescribecabove Whenthe term deeswagis used,it refersto both
forms.

45. ROYAUELLY

Royaljelly is aglandularsecretiorof honeybeeworkersthatis placedin queercellsto feed
queendestinedarvae.lt is harvestedndpreservedy freezingor lyophilisation.Royaljelly
is tradedmainly for usein the cosmetiandustryandin the humanhealthfood market.

4.6. HONEBEEVENOM

Beevenomis acomplexmixture of proteinsandlow molecularweightcomponentsecreted
by thevenomglandsof honeybeesandusedto defendthe colony. It is collectedby special
collectorsthatareplacedin or outsidethe hive, electricallystimulatingthe beesto sting
throughamembranen aglassplate.Venomis usedin thetreatmenbf certainhuman
medicalconditions(apitherapy).

5. Riskanalysismethodology

Themethodologyusedin thisrisk analysisfollows the guidelinesasdescribedn Biosecurity
NewZealandRiskAnalysisProcedured Versionl (BiosecurityNew Zealand2006).This
methodologytakesinto accountandis basedon therecommendationsiadein Section2 of
theCode(OIE 2013a).

Theprocesdollowed is shownin Figurel (overleaf).
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Figurel. Theriskanalysigorocess

HAZARD IDENTIFICATION RISK ASSESSMENT
List of organisms of Entry Assessment negligible
concern for honey bees —Likelihood ofthe hazard entering
NZ on the pathway
Aetiology ¢non—negl|g|b¢e
] of preliminary hazard
Is the urganlsmhke\ylo be Exposure Assessment negligible] Risk Estimation
presentin honey bee ‘ Likelihood of exposure and »  Organismnot
products? Epidemiology establishmentin NZ assessed to be a risk
of preliminary hazard Lnon—meghgﬂje .
Is the organism likely to be ¢ Consequence Assessment negligible
transmissible through honey bee OIE Listin Likely impacts on economy,
products? of preliminary hgazard environment and human health
¢ L non-negligible
Identified as a Risk Estimation
no Would the organism on the NZ Status i
pathway increase the existing preliminary of prelimmary hazard Organismis assessedto
exposure to New Zealand? hazard P v be a risk
A
'jggﬁu‘;;%a;";;” RISK MANAGEMENT

hazard? yes

no

yes
Is the organism present
in New Zealand?
yes

Is there a control
programme in New
Zealand?

no
Are there diffierent strains
overseas?
no

Not identified as a
hazard in this risk [
analysis

What options are
available to manage
the risk?

What is the effect of
each measure on the
level of risk?

5.1. PRELIMINARYAZARLRIST(ORGANISMSFPOTENTIACONCERN

From consultingelectronicjournal databasesnd previousrisk analysesa list of organisms
knownto be associateavith honeybeeshasbeencollated.From all the organismsof concern
listed, preliminary hazardsare identified by applying specific criteria to each organismto
eliminatethosewherethereis no availableevidencethat they constitutea risk. The remaining
organismsare collatedinto a preliminaryhazardlist. The organismsn this list are subjectedo
hazarddentification.

5.2. HAZARIDENTIFICATION

Organismgn the preliminaryhazardist weresubjectedo a moredetailedhazarddentification
step.This stepincludesformal identificationof the organismwhetherit is the causeof an OIE

listed diseaseits New Zealandstatus,and a discussioron the relevantaspectsof the
epidemiology and characteristics of the organiBhe hazard idenitification section is concluded
by a determination of whether or not the organism is identified as a hazard. All hazards are
subjected to risk assessment.
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5.3. RISKASSESSMENT

Risk assessmeitbnsistof:

a) Entryassessment helikelihood of a hazardpathogeniorganism)eingimported
with thecommodity.

b) Exposureassessmenbescribeghe biological pathway(shecessarjor exposureof
susceptiblenimalsor humansn New Zealando the hazard Further,a qualitative
estimationof the probability of theexposurenccurringis made.

c) Consequencassessmenbescribeghelikely consequencesf entry, exposureand
establishmenbr spreadof animportedhazard.

d) Riskestimation An estimationof therisk posedby the hazardassociateavith importing
honeybeeproducts.This is basedon the entry, exposureandconsequenceassessments.
If therisk estimatds assessetb be non-negligible,thenthe hazards assessetb bea
risk andrisk managemenneasuresnaybejustified to effectively manageherisk.

Not all of the abovestepsmay be necessaryn all risk assessment3.he OIE methodology
makesit clearthatif the likelihood of entryis negligiblé® for a certainhazard thenthe risk
estimateis automaticallynegligibleandthe remainingstepsof the risk assessmemteednot be
carriedout. The samesituationariseswhenthe likelihood of entry is nonnegligible but the
exposureassessmentoncludesthat the likelihood of susceptiblespeciesbeing exposedis
negligible,or whenboth entryandexposurearenon-negligiblebut the consequencesf
introductionareassesseth be negligible.

5.4. RISKMANAGEMENT

For eachorganismassessetb be arisk, optionsareidentifiedfor managinghatrisk. Wherethe
Codelists recommendation®r themanagemendf arisk, thesearedescribedalongsideoptions
of similar, lesseror greaterstringency,whereavailable.In additionto the optionspresented,
unrestrictecentryor prohibitionmayalsobe consideredRecommendation®r the appropriate
sanitarymeasures$o achievethe effectivemanagemensf risks arenot madein this document.
These willbe determinedvhenthe import healthstandardIHS) andrisk managemenproposal
documentredrafted.

As obligedunderArticle 3.1 of theWorld TradeOr g a n i zAgreemeniorotise application

of SanitaryandPhytosanitaryneasure¢the SPSagreementjhe measuresadoptedn IHSswill

be based on international standards, guidelines, and recommendations where they exist except
as otherwis@rovided for under Article 3.3. That is, measure providing a higher level of
protection than international standards can be applied if there is scientific justification, or if
there is a level of protection that the member country considers is more &iprimiowing a

risk assessment.

A Negligibleandnon-negligiblearetermsusedasadijectivego qualify risk estimatesNegligibleis definedas
notworth considering; insignificantNon-negligibleis definedasworth considering; significant/ery low asa
risk descriptiormean<loseto insignificant.Low meandessthanaveragecomingbelowthenormallevel.
Medium meangroundthe normalor averagdevel,and high meansxtendingabovethenormalor averagdevel
(BiosecurityNew Zealand2006a
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5.5. RISKCOMMUNICATION

After abiosecuritymportrisk analysishasbeenwritten, MPI analyseghe optionsavailableand
proposegsiraft measure$or the effectivemanagementf identifiedrisks. Theseare then
presentedn adraft IHS thatis releasedogetherwith arisk managemenproposakhat
summarizeshe optionsanalysis the rationalefor the proposedmeasuresnda link to the risk
analysis.The packageof documentss releasedor a six-week period of stakeholder
consultationStakeholdesubmissionsn relationto thesedocumentsrereviewedbeforeafinal
IHS isissued.

6. Organism®fpotentiaktoncermandthepreliminaryhazard
list

Thefirst stepin a biosecurity importisk analysisis the procesof hazarddentification.This
identifiesthe pathogeni@agentsassociateavith theimported commoditythatcould
potentially caus@dverseconsequences.

Organismsconsideredo be of potentialconcernincludedOIE-listed honeybeediseasesf
internationakoncernanddiseaseagentsof honeybeesidentifiedin the previousMAF honey
beeproductsiisk analysisof 2004.1n addition,electronicjournaldatabases, exterrtgichnical
expertsandNew Zealandstakeholderfiavebeenconsultedo identify anynew organisms
thathavebeenassociateavith honeybeessince2004.

TheOIE lists 6 pestsanddisease®f honeybees of which noneareviruses.Thereis no
evidencehatanycountriesarefree from thesevirusesandthereis currentlyno datato
demonstratéigh colonymortality or morbidity causedy anyspecificvirus in theabsencef
Varroa spp.mites.

Theresultingupdatedist of organism=f potentialconcerns shownbelow (Tablel). All
knownvirusesof honeybeeshavebeenincludedeventhoughasdiscusse@bove noneare
OlE-listed(OIE 2013b).The newly identifiedorganismdrom literaturereviewthatmaybe of
potentialconcernhavebeenaddedo the original risk analysis2004list andarehighlightedin
thecolumnd n e wéntyfiedsince2 0 Qovdileaf).
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Tablel.Organism®f potentiakoncern

CommorName/ ScientifidName Present OIE Under Newly
Disease inNZz? List?  official identified
Controlor since2004
Unwanted?
VIRUSES
Acute paralysis Acute paralysis virus Yes No No
Aphid lethal paralysis ~ Aphid lethal paralysis virus No () No No Yes
virus
Apis Iridescent Apidridescent virus No () No No
disease
Arkansas bee virus Arkansas bee virus No () No No
Bee virus X Bee virus X Yes No No
Bee virus Y Berkeley ~ Bee virus Y Berkeley Yes No No
bee virus bee virus No () No No
Big Sioux River virus  Big Sioux River virus No () No No Yes
Black queen cell Black queen cell virus Yes No No
Chronic bee paralysis ~ Chronic paralysis virus and Yes No No
virus and associate associate
Cloudy wing Cloudy wing virus Yes No No
Deformed wing Deformed wing virus Yes @) No No
Egypt bee virus Egypt bee virus No () No No
Filamentous virus Apismellifer&ilamentous virus ~ Yes No No
Israeli acute paralysis  Israeli acute paralysis virus No ®) No No Yes
virus
Kashmir bee virus Kashmir bee virus Yes No No
Kakugo Kakugo virus No () No No Yes
Lake Sinai virus 1 Lake Sinai virus 1 Yes No No Yes
Lake Sinai virus 2 Lake Sinai virus 2 Yes No No Yes
Sacbrood Sacbrood virus Yes No No
Slow paralysis Slow bee paralysis virus No () No No
Tobacco ringspot Tobacco ringspot virus Yes No No Yes
virus
Thai sacbrood Thai sacbrood virus No (1 No No
Turnip ringspot virus Turnip ringspot virus No () No No Yes
Turnip yellow mosaic ~ Turnip yellow mosaic virus No () No No Yes
virus
Bee macula-like virus  Bee macula-like virus No () No No Yes
Varroaestructor Varroalestructoiirus-1
virus-1 No (1 No No Yes
BACTERIA
American foulbrood Paenibacilllarvae Yes Yes Official
(molecular genotypes have control Yes
been recently described)
European foulbrood Melissococcpdutonius No @) Yes Unwanted Yes
(new strains recently described)
Paenibacillugvei Paenibacilladvei Yes ) No No
Septicaemia Pseudomonagruginosa Yes No No
Spiroplasmas Spiroplasnmaelliferums. No () No No
apis
FUNGI
Chalkbrood Ascosphaespis Yes No No
Stonebrood Aspergilluspp. Yes No No
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ARTHROPGOPARASITES

Bee louse Braulaoeca No () No Unwanted

External acarine mites  AcarapidorsalisiA.externus  Yes No No

Phorid fly Apocephalimrealis No (1) No No Yes
Small hive beetle Aethindumida No (14) Yes Unwanted

Tracheal mite Acarapiwoodi No @) Yes Unwanted
Tropilaelapspp. Tropilaelapdarea€T. No @) Yes Unwanted

koenigerum
Varroaestructor Varroaestructor Yes Yes Unwanted
Other Varroapecies ~ Varrogacobson\/. No @ No Unwanted

underwoodV, rindereri,
Euvarroainhail. wongsirii

Wax moths Gallerianellonellachroia Yes No No
grisella
PROTOZOA
Amoeba disease Malpighamoebzellificae Yes No No
Neogregarine Apicystibombi No (1) No No Yes
Crithidianellificae Crithidianellificae No (1) No No Yes
Gregarine disease Gregarinidae No (1) No No
Nosemdisease Nosemapis Yes No No
Nosemaeranae Yes ©) No No
OTHERIONEBEESX RACES
Africanised bee Apismelliferacutella No No Unwanted
Cape honey bee Apismelliferaapensis No No Unwanted
Other honey bee ApismelliferaarnicandApis  Yes No No
races melliferaaucasia
Honey bees other Apisspp. other than No No Unwanted
than A.mellifera A.mellifera

Notel: Notreportedin New Zealand.

Note2: BinghamP (2007). Quarterlyeportof investigationof suspected exotidiseasesSurveillance34 (3),
27-31.

Note3: McFaddenAMJ, ThamK, StevensorM, GoodwinM, PharoH, Taylor B, Munro G, OwenK, Peacock
L, StanslaweRVL, StoneM (2014).Israeliacuteparalysisvirus not detectedn Apis melliferain New Zealand
in anational surveyJournalof Apicultural Research53(5), 520-527.

Noted: Not foundin specificsurveysor routineexoticdiseasesurveillance ifNew Zealand.

Note5: Spenceér, DemchickP, Hornitzky M, PharoH, Peacock., McFaddemA, StoneM (2013).Surveillance
of New Zealandapiariesfor Paenibacillusalvei. NewZealandEntomologist36 (2) 82-86.

Note6: BinghamP (2010).Quarterleyreportof investigationsof suspecte@xoticdiseasesSurveillance 37 (4),
30-40.

Regardinghecolumnii P r eis NZRottherehasbeenno systematicsurveillanceor mary
of the organismdistedandthe new organismshaveonly beenrecentlydescribedn bees
overseasT herefore adesignatiorof Note (1) ii Mt reportedin New Zealana takesinto
accountthatthe presencer absencef the organismin New Zealandis uncertain.

Fromtheabovelist, only organismghatarelikely to beassociatedavith the commodities
definedabove(Section4) will besubjectedo furtherconsiderationSeveralorganisms
discussedhn the2004importrisk analysisfor beeproductsarenot associateavith anytraded
commodity(e.g.honeybeesandraces)andarenot hazardsn honeybeeproducts.
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The new organismsof potentialconcernidentified havein almostall casedeendetectednly
in honeybeesor variousotherinsectsWhile thereareno reportsof theseorganismsn honey
beeproductstheredo notappeato be specificstudiesto examinehis possibility.

7. Pathogenistrainsof endemimrganisms

At this stage, endemicrganismsncludingthosethathavebeenassesseth 2004asposing
no biosecurityrisk, havebeenretainedasorganismsf potentialconcern:This is because
therehasbeenno recentreview of whetheror not morepathogeni@xoticstrainshave
emerged.

Consequentlythis Sectionexaminegsheseendemicorganismsandassesseanynewevidence
thatmayshowthe existenceof morepathogeniexoticstrains.In this regard,for manyof the
organismendemido New Zealandthereis little or no newresearctsince2004.Accordingly,
ashortsummaryof anynewinformationis sufficientfor mostendemicorganisms.

Neverthelessn regardghe newly identifiedLake Sinaiviruses thesehaveonly recently
beendetectedn New Zealand For completenesa chapterthasbeendedicatedo these
viruses.

7.1 VIRUSES
AcutebeeparalysigirusandKashmibeevirus

Thebeeproductsiisk analysisMAF 2004)concludeghereis no evidenceo suggesthat
morepathogenistrainsexistabroadfor theseviruses.

Therearepublicationssince2004on Acutebeeparalysisvirus (ABPV) andKashmirbee
virus (KBV) in relationto their geneticsimilarity to the newly discoveredsraeliacute
paralysisvirus. Thesereferencesireincludedin chapterl3 thatexaminegrimarily Israeli
acuteparalysisvirus but alsodiscussethesethreecloselyrelatedvirusesandtheir
pathogenicityThis chapterincludesdiscussiorandreferenceso the newinformationon
Acutebeeparalysisvirus andKashmirbeevirus (referto chapterl 3 for moreinformation).

Although therearegeographicrariantsof thesevirusesthroughoutheworld, thereis no
evidencdhatanyof thesearemorepathogeni¢hanthe strainsalreadypresenin New
ZealandTherefore Acutebeeparalysisvirus andKashmirbeevirus arenotidentifiedas
hazards.

Beevirus >and Beevirus Y

Thebeeproductsrisk analysisMAF 2004)concludeghereis no evidenceo suggesthat
morepathogenictrainsof Beevirus X or Beevirus Y existabroad.Thereis no new
informationabouttheseviruses(Forsgrer2014).Accordingly, Beevirus X andBeevirus Y
arenotidentifiedashazards.

Black queesellvirus

Thebeeproductsrisk analysisMAF 2004)concludeghereis no evidenceo suggesthat
morepathogenigtrainsof Blackqueencell virus (BQCV) existabroad.
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Since2004,overseasesearcherhavecarriedout geneticanalysisandphylogenetic
comparison®f BQCV genotypesDifferent strainshavebeendescribedcorrespondingo
differentcountriesmostlikely arisingthroughnaturalrecombinatiorevents(Nohetal. 2013;
Tapasztetal. 2009).

While therearegeographiosariantsof this virus throughoutheworld, thereis noevidence
thatanyof thesearemorepathogeni¢hanthe strainsalreadypresenin New Zealand.

Sinceno morepathogeni@xotic strainof BQCV arerecognizedtheyarenotidentifiedas
hazards.

Chronicbeeparalysisvirus and Chronicbeeparalysisvirus associate

Thebeeproductsiisk analysissMAF 2004)concludeghereis no evidenceo suggesthat
morepathogenictrainsexistabroadfor both Chronicbeeparalysisvirus (CBPV) and
Chronicbheeparalysisvirus associatgwhich is alwaysassociateavith CBPV).

Since2004,newPCR technologyhattakesinto accounthe internalgenomicvariability of
CBPV hasbeenableto detectup to 40% moreCBPV isolatesin Frenchhoneybeesthan
earlierassaygBlanchardetal. 2008).

Phylogeneti@analysisof two particulargenesof CBPV detectedn honeybeesfrom 9
Europearcountries)ed to thedescriptionof four genotype®f CBPV (Blanchardetal. 2009).

Morimoto etal. (2012)demonstrat@ geographiseparatiorof Japaneseolatesof CBPV
from EuropeanUruguayarandmainlandUs isolates.Theauthorssuggesthatthelack of
majortradebetweerEuropeandthe mainlandUS with Japaroverthe past26 yearsmay
explain theresults.Indeed Japarhasbeenimporting mostof its honeybeequeendrom
Hawaii, New Zealandand Australiafor the past26 years(Morimoto etal. 2012).
Theoretically theisolatesof CBPV in Japarcould haveoriginatedfrom, andthereforebe
similar to New Zealandstrains.

While therearegeographiosariantsof this virus throughoutheworld, thereis noevidence
thatanyof thesearemorepathogeni¢hanthe strainsalreadypresenin New Zealand.

Thereforechronicbeeparalysisvirus andits associatearenotidentifiedashazards.
Cloudyving virusnd Filamentousrus

Thebeeproductsisk analysisMAF 2004)concludeghereis no evidenceo suggesthat
morepathogenictrainsexistabroad Sincethereis no newinformation,Cloudywing virus
andFilamentousvirus arenotidentifiedashazards.

Deformedingvirus

Phylogeneti@analysisof nucleotidesequencebasrevealedyeographidifferencesin
Deformedwing virus (DWV) betweercountries(Reddyetal. 2013;de MirandaandGenersch
2010).Ryabovetal. (2014)demonstratethatVVarroa destructoris capableof carryinga
diverse rangef DWV strains but thatparticularstrainsreplicatepreferentiallywhendirectly
inoculatedexperimentallyor by Varroa into honeybees Gisderetal. (2009)notethatthe
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appearancef individual diseasesymptomss not only dependenbn DWV transmissiory
Varroa, butalsoonviral replicationin Varroaandonthe DWV titre in the parasitisingmite.

Althoughthereis evidencehatV. destructormayselectfor specific straingrom a
heterogenoupopulationof Deformedwing virus strains this doesnot necessarilymply that
overseastrainsaremorepathogenidchanthe onesalreadyfoundin New Zealand Indeed,it is
highly likely thatthe introductionof V. destructorinto New Zealandwill alsohavebrought
thecorrespondingarroaadapteddWYV strains Moreover,the sameprocesf selectingfor
or against particulastrainsof DWV dueto the presencef varroais alsooccurringhere
(Martin etal. 2012;Mondetetal. 2014).

DWV haspreviouslybeenassessedshavinga negligiblelikelihood of beingpresenin
importedcommaoditiegMAF 2004). Singtetal. (2010)reportedthe detectionof DWV in
pollenpelletscollectedfrom beesusingPCR.This moleculartechniquds very sensitivebut
doesnotdistinguishbetweerviable andnonviable forms of thevirus.

A field experimento determingf DWV contaminategbollenor honeymight be infectiousto
honeybeesgaveinconclusiveresults.Theresultswereunderminedsincea negativecontrol
honeybeecolonyin the experimenthatwasnot exposedo contaminategbollenor honey
returnedpositivePCRresultsto DWV (Singhetal. 2010).RecentlyMazzeietal. (2014)
showedhepresencef DWV on pollensampledlirectly fromvisited flowersandthat,
following experimentainjectioninto individual honeybeesit is ableto establisranactive
infection,asindicatedby the presencef replicatingvirus in the headof theinjectedbees.

Further,Generscletal. (2006) Singtetal. (2010) Evisoretal. (2012)andFurstetal. (2014)
havereporteddetectingDWV by PCRin variousother pollinatorsuchasbumblebeesand
waspsApart from honeybees DWV hasalsobeendetectedn waspsandArgentineantshere
in New Zealand Replicationof the virus wasshown to occum theseants,indicatingatrue
infection (Lesteretal. 2015;Sébastiemtal. 2015).However,for mostof the surveyscarried
outin otherinsectsit is notknownif the PCRdetectionof DWV representsrueinfectionor
passiveacquisitionof the virus or its nucleicacidby the honeybee,or possiblycontamination
assampleof foragingbeesandwaspswerecollectedtogetherat flowersor in traps.

DWYV detectionin bumblebeeshasbeenassociateavith typical DWV symptomg Generschet
al. 2006)andreducedongevity inartificially infectedoumblebeegFurstetal. 2014),
establishinghesebumblebeespeciesastrue hostsfor DWV. Thereis noevidencehatthe
DWV infectingbumblebeesis fundamentallydistinctfrom thatinfecting honeybeegFurstet
al. 2014).

In conclusionthereis sufficientevidenceo concludethatDWV maywell be presenin
multiple speciesof insectin New Zealand of which somearetrue hosts While thereare
geographiosariantsof this virus throughoutheworld, thereis no evidencehatanyof these
aremorepathogenic thathestrainsalreadypresenin New Zealand.

Accordingly,Deformedwing virus is notidentifiedasa hazard.
Sacbroodirus
SeveraPCRmethodologiehiaverecentlybeendevelopedo detectSacbroodvirus

(Grabensteinegetal. 2007;KukielkaandSanchezVizcaino2009;Yoo etal. 2012;Mingxiao
etal. 2013).
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Recently,completegenomicsequencing@ndphylogenetianalysisof the Sacbroodvirus has
beencarriedout (NguyenandLe 2013;Xia etal. 2015).Phylogeneti@analysisof the
Sacbroodvirus circulatingamonghoneybeedn the Europeamegionof the Russian
Federatiorrevealedwo geneotypeg¢LomakinaandBatuev2012).In Korea,Choeetal.
(2012a)describedwo strainsof sacbroodirus in circulationthere.Geneticandphylogenetic
analysisof the Koreanstrainsrevealeda low level of sequenceariationamongisolates
regardles®f thegenomeegionsstudiedor the geographiorigins of the strains Multiple
sequenceomparisonsndicatedthatKoreansacbroodsirus strainsare mostloselyrelatedto
ChineseandSBYV strains,andmoredistantlyto Thai, UK andEuropearstrains(Choeetal.
2012b).

Thecompletegenomeof sacbroodsirus isolatedin Chinawasanalysedandphylogenetic
analysisshowedthatthevirus segregateéhto threedistinctgroups(Xia etal. 2015).A novel
strainof Sacbroodvirus discoveredn New Guineais concludedo bemostlikely derived
from a EuropeanratherthanAsianstrainof SBV (RobertsandAndersorn2014).

In summary,jn recenttimesresearcherhavedescribedhe naturalgeographicrariation
betweerSacbroodvirus isolates.

Such variations entirely naturahndexpectedWhile therearegeographiosariantsof this
virus throughoutheworld, thereis no evidencehatanyof thesearemorepathogenic than
thestrainsalreadypresenin New Zealand.

Accordingly,exoticstrainsof Sacbroodvirus arenotidentifiedashazards.

7.2 BACTERIA
American foulbrood and powdery scale disease

Although Americanfoulbroodis presenin New Zealandjt is a preliminaryhazardsinceit is
underofficial control.

The causativeorganismof powderyscalediseas€Paenibacilludarvae pulvifacien3 hasbeen
reclassified As aresult,thedistinctionbetweercausativeorganismsof Americanfoulbrood
andpowderyscalediseasas no longervalid. Thereclassificationnto onespecies
(Paenibacilludarvae), eliminateshe subspeciedesignationgPaenibacilludarvae
pulvifaciensandPaenibacilludarvaelarvae) (de Graafetal. 2006).

Neverthelesghe newlydiscoverednoleculargenotype®f Paenibacilludarvaethathave
beendescribedcausativeagentof Americanfoulbrood)areidentifiedaspreliminary hazards
(includedin preliminaryhazardist, Sectionl0).

Paenibacillus alvei

Thereis no evidencehatmorepathogenictrainsof P. alvei existabroad Accordingly, this
organismis notidentifiedasa hazard.

Septicaemia (Pseudomonagruginosa
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TheubiquitousbacteriumPseudomonageruginosas anopportunistigpathogenCertain
isolatesinfect a broadrangeof hostorganismgrom plantsto humangJianxinetal. 2004).
Thereis no evidencethatmorepathogenicstrainsof P. aeruginosaexistin honeybeegabroad.

Accordingly,this organismis notidentified asa hazard.

7.3 FUNGI
Chalkbrood

Thebeeproductsiisk analysissMAF 2004)notediiwWhile thereis limited evidenceof strain
variationin virulenceof Ascosphaerapis underexperimentatonditionsthereis no
evidenceof this beinglinked to severityof chalkbroodundernaturalcondition®. Vojvodic et
al. (2012)examinedheeffectof multiple infectionsof severalAscosphaerapecieonin

vitro honeybeelarvae.Artificially, beelarvaewereexposedo a sporesuspension containing
millions of eithersingleor mixedspecief AscophaeraThis generallydid notcauseany
diseasewith only veryrarediseaseccurrence.

Thereforethe newinformationdoesnot changethe conclusiorreachedn the 2004 risk
analysis ConsequentlyAscophaerapp.arenotidentifiedashazards.

Stonebrood

Aspergillusspp.werenot classifiedasa potentialhazardn M A F @@04beeproductsrisk
analysis At thattime, therewasno evidenceo suggesthatstrainsthataremorevirulent exist
abroadFoleyetal. (2014)confirm the ubiquitousnatureof Aspergillusspp.in theapiary
environmentExperimentally Aspergillusflavus A. nomiusandA. phoeniciscouldbe
pathogenido honeybeelarvae.All thesespeciesarepresenin New ZealandNew Zealand
Organismd®Register2015).

Sinceno morepathogenictrainsin honeybeeshavebeenidentified overseasispergillus
spp.arenotidentifiedashazards.

7.4 PROTOZOA
Amoeba disease

In thebeeproductsiisk analysisMAF 2004)this protozoarns concludedhotto beahazard
with no morepathogenictrainsexistingabroad Sincethereis no newinformationthatalters
this conclusionamoebaliseasas notidentified asa hazard.

Nosemadisease

Two microsporidiarparasitearedescribedrom honeybeedNosemaapisandNosema
ceranae Both ofwhich arepresenin New ZealandMP1 2010).

N. apishashistoricallybeenassociateavith the EuropearnoneybeeApismelliferaandN.
ceranaewith the AsianhoneybeeApis cerana Experimentalnfectionsshowthatboth
parasitesrecrossinfectiveto boththe EuropearandAsian honeybee.Sampledrom across
theworld now demonstrat¢hattheinfectionof N. ceranadan A. melliferais worldwide (Klee
etal. 2007;MP1 2010).
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ExperimentallyForsgrerandFries(2010)investigatedvhetherN. ceranads morevirulent
thanN. apisin A. mellifera Theirresultsdid notindicatea highervirulenceof N. ceranae
comparedo N. apissincebeemortality wasnot significantlydifferent. FurthermoreN.
ceranaehadno competitiveadvantagevithin Apismellifera whichhadbeensubjectto mixed
infections.In contrastjn natureN. ceranaenow appearso bewidespreadn the United States
of America,havingreplaced\. apis It is notknownwhy N. ceranaehasbecomehe
dominantorganismin theUS (Huangetal. 2015).Indeed Ritter (2014)concludeghatN.
ceranaehasnow replaced\. apis virtually worldwide.

Basedontheresultsof cageexperimentsHigesetal. (2007)reportedrapid mortality of
individually infectedhoneybeesandsuggested thahis demonstratetiigh virulenceof N.
ceranae However severalatercageexperimenthavenot beenableto replicatethis finding
(Fries2010).While Paxtonetal. (2007)did demonstratéower survival of beesinfectedwith
N. ceranaecomparedo thoseinfectedwith N. apis theyadvisedcautionin making
conclusionsaboutrelativevirulenceof theseorganismsastheresultswerebasedon a single
cagepertreatmenbbservationFurther,in vivo experimentdaveled to the opposite
conclusionFor instancefForsgrerandFries(2010)showedthatN. ceranaevaslessvirulent
thanN. apis

Higesetal. (2008;2009) reportaregionalphenomenomwf high mortalityeventsin Spanish
beecoloniesattributedto infectionwith N. ceranae However,N. ceranads commonly
detectedn healthyhiveswith no mortality causedy its presencéCox-Fosteretal. 2007;
Invernizzietal. 2009).Fernandeztal. (2012)found 100%presence®f Nosemaspp.in some
Spanishlocations,indicatingthattheseparasitesverewidespreadhroughoutSpain. Two
yearsof monitoringindicatedthat87% of the hiveswith Nosemaspp.remainedviable,with
normalhoneyproductionandbiologicaldevelopmenturingthatperiodof time. Fernandezt
al. (2012)concludedhattheresultsindicatedthatbothN. ceranaeandN. apiscouldbe
presenin beehivesithout causinganydisease.

To explaintheinconsistentesultsfrom the Spanishstudies,t washypothesisedhat
differencesn honeybeemortality maybebecausef differencesn virulenceof N. ceranae
strainsfrom differentgeographicegions.

To testthis hypothesisPussaubagt al. (2013)performeda geneticvariability studybetween
SpanishandFrenchstrainsof N. ceranaean residenthoneybees(A. melliferaiberiensig.
Theirresultsrevealedho specificgeneticor virulencedifferencesDussaubagtal. (2013)
concludedhatmaybethegeneticorigin of the honeybeewasimportantin determining
virulence sincehis could determinehostsusceptibilityandhow the honeybeerespondso
infectionwith N. ceranae

In summaryyecentexperimentastudieshavespecificallyexaminedvhetherthereis a
differencein virulencebetweerN. apisandN. ceranadn Apismellifera It appearshereis no
significant differencen virulence.Furthermorethereareno particularstrainsof Nosemaapis
or N. ceranaan anyregionof theworld recognisedsbeingmorevirulentthananyother.

Accordingly,sinceno morepathogenictrainsof Nosemaspp.havebeenidentified overseas,
theyarenotidentifiedashazards.
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8.  Exoticorganismsassessedsanegligibleiskin 2004

8.1 VIRUSES

Apisiridescentvirus, Arkansaseevirus, Berkeleybeevirus, Egyptbeevirus, Slowbee
paralysisvirus andThaisacbrood virudhravebeenassessetb havea negligiblelikelihood of
beingpresenin importedcommoditieSMAF 2004).

Slowbeeparalysisvirus is probablyprimarily a virus of (certain)bumblebeespecies,
particularlyB. lapidariesandB. hortorum with honeybeesprobablysecondarypccasional
hostssinceit is rarely, if ever,detectedn honeybeesurveysMcMahonetal. 2015;de
Mirandaetal. 2010).

Neverthelesghereis no newinformationon Slowbeeparalysisvirus or any of theseviruses
thataltersthe previousconclusiorreachedn 2004.Therefore Apisiridescentvirus, Arkansas
beevirus, Berkeleybeevirus, Egyptbeevirus, Slowbeeparalysisvirus andThai sacbrood
virus arenotidentifiedashazards.

8.2 SPIROPLASMAS

Spiroplasmasvereassessetb havea negligiblelikelihood of beingpresenin theimported
commoditiefMAF 2004).Sincethereis no newinformation,spiroplasmasrenotidentified
ashazards.

8.3 PROTOZOA

Althoughthecausativeagentof gregarinediseaseould be associatedavith honeybee
productsthe consequencesf introductionwereassessedsnegligible(MAF 2004).

Thereis no newinformationthataltersthe negligibleconsequencassessment.hereforethe
protozoathatcausegregarinediseaseequireno furtherassessment.

9. Hazardsdentifiedn M A FZ0&4beeproductsrisk
analysis

Thehazardsassessetb berisksin the2004 riskanalysiswere:

9 American foulbrood

1 Europearfoulbrood

9 Beelouse

9 Smallhive beetle

1 Parasitianitesof thefamily Varroidae

Americafoulbrood

Therecentlydescribedyenotypesf Americanfoulbroodareof potentialconcernandarisk
assessmeirtasbeencarriedout. Further,in view of the newinformationon American
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foulbrood,updatedisk managemenneasurefiavebeenproposedvhich differ from the
2004risk analysis(seeChapterl9 of this risk analysisfor full details).

Europeafoulbrood

As far asvariation invirulenceof Melissococcusglutoniusis concernedcausativeagentof
European foulbrood}hereappearso be somerecentevidencehatsuggestslifferentstrains
existacrosgheglobe, possiblyvith variationsin pathogenicity.

Additionally, thereis newinformationon quantitativePCRmethodseingdevelopedvhich,
unlike traditionalPCR methods, magllow quantificationof pathogeroad.

Sincethereis additionalinformationon Melissococcuglutonius Chapter20 of this risk
analysishasbeendedicatedo this organism.

Arthropoparasites

For the arthropodparasitesBraula coeca(beelouse)Aethinatumida(small hive beetle)and
parasiticmitesof the family Varroidag the following summarizeshe newinformationsince
2004.

Recently,infestationwith Aethinatumida(smallhive beetle)hasbeenlisted by the OIE

within beediseasednfectionsandinfestationsMoreover,the Codemakesrecommendations
for the safetradein beesandbeeproductsto preventsmallhive beetlebeingintroducedinto
an importingcountry.Theinternationallyagreedecommendationsetout in the Codereflect
therisk recommendationsiadein M A F @394 honeybeeproductsisk analysis.

For Braula coeca(beelouse),thereis little newinformation. Therecentliteraturereportsthat
Braulais found nearlyworldwide, butthattheyarenot harmfulto honeybeesandof no
economidmportancgEbejer 2012Ellis 2008). Neverthelesthe conclusionof MAFs 2004
non-negligible consequen@ssessmememainsvalid. This is becauseombhoneyproducts
couldaestheticallype damagedy tunnelinglarvaepotentially causinggconomidoss.

Thereforethe newinformationdoesnot alterthe previousconclusiongeachedn the MAF
risk analysisof 2004.

For parasiticmitesof thefamily Varroidag Varroa destructoris of economiadmportancedue
to theimpacton colonyhealth.It is consideredhe majorpestof honeybeesandno other
pathogerhassofar beena greaterthreatto apiculture(MondetandLe Conte2014).

MA F @394honeybeeproductsisk analysisexaminedall the parasiticmitesof the family
Varroidae Thereis no newinformationthataltersthe conclusionor risk management
recommendationsiade.

In conclusionthereis no newevidencehatwould indicatethattherisk management
recommendationst M A F @34 beeproductsrisk analysisfor thearthropodparasitesare
not appropriateAs notedabove therecentlydescribedyenotypesf Paenibacilludarvae
(causativeagentof Americanfoulbrood)andEuropean foulbroowiill be subjectto further
assessmetfseechaptersl9 and20).
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10. Preliminanhazardist

Takinginto accountheeliminationof endemicandexotic organismghroughSections7, 8
and9, thefollowing organismsareidentified aspreliminaryhazards:

Viruses

Aphidlethal paralysisvirus

Big SiouxRivervirus

Israeli acuteparalysisvirus

LakeSinaivirus1 and 2

Kakugovirus

Varroadestructorvirus-1

Turnip ringspotvirus andTurnip yellowmosaicvirus
Beemaculalike virus

Bacteria
Paenibacilludarvae (recentlydescribednoleculargenotypes)
Melissococcuglutonius(newstrainsrecentlydescribed)

Arthropodparasites
Apocephaludorealis

Protozoa
Apicystisbombi
Crithidia mellificae

All organismghatcomprisehepreliminaryhazardist will be subjectto hazarddentification.
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11. Aphidlethalparalysisvirus

11.1. HAZARIDENTIFICATION
11.1.1. Aetiologicahgent

Runckelet al. (2011) detecteda nucleotidesequencehat closely aligned with Aphid lethal
paralysisvirus (ALPV) (namedALPV strainBrookings)from honeybees.

ALPV belongsto thefamily Dicistroviridae genusCripavirus (InternationalCommitteeon
Taxonomyof Viruses2014).

The ALPV sequencediscoveredy metagenomicgechniquesrenotdissimilarenoughfrom
thereferencestrainto meetthe InternationalCommitteeon Taxonomyof Virusescriteriaas
beingnewdicistrovirusesTheythereforerepresentlifferentisolatesof ALPV andnot new
virus speciegLiu etal. 2014).

11.1.2. OIElist
ALPV infectionof honeybeess notlisted.
11.1.3. NewZealandtatus

ALPV is not listed as an unwantedorganismandthereis no recordof it beingpresentn this
country.

However, ALPV is a common intestinal virus of a number of aphid species,including
Rhopalosiphunpadi, Metopolophiundirhodum and Myzuspersicaewhich are presentn New
ZealandTeulonetal. 1999).

Accordingly,sinceaphidvectorsarepresentALPV is likely to be present.

11.1.4. Epidemiology

Fromhoneybeesin the United Statesof America,Runckeletal. (2011)detecteda nucleotide
sequencehatcloselyalignedwith ALPV (namedALPV strainBrookings).ALPV is common
in aphidsbut hadnot previouslybeenreportedn associatiorwith honeybees.

ALPV wasinfrequentlydetectecandat very low levelsin adulthoneybeesthroughouthe
year,with anincreasaluring late summemwhenbeesoftenfeedon honeydew(secretedy
aphids)duringlow nectarflows (Runckeletal. 2011;deMirandaetal. 2013).

Thediscoveryof ALPV strainBrookingsresultedfrom nextgeneratiorsequencing
technologieshathaverevolutionisednethoddor the discoveryandidentificationof new
virusesfrom insectgLiu etal. 2011).Runckeletal. (2011)screenedRNA from honeybees
againsta comprehensivdatabaséGenBank)thatcontainsnucleotidesequencefor all
knowninsectviruses.
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New moleculartechniquegsuchasmetagenomisurveys arthropodpathogemmicroarrays
andultra-deepsequencing)arepowerfulmeango detectgeneticmaterialfrom numerous
viruseswithin honeybeesandfor describingnewviruses(Bensoretal. 2013;Liu etal.
2011).

Neverthelessalthough nexgeneratiorsequencingechnologiehaveprofoundlychangedhe
methodologyfor virus discoveryin insectsjnterpretingresultsobtainedirom such
metagenomisurveysrequirescaution,astherearelimitationsto this technology For
instancethereareno standardnethoddor creatingthe sequencegom extractedRNA and
interpretingtheresultsobtainedfrom queryingthe generatedequenceagainsiGenBankor
othergeneticdatabase®ifferentresearcherfaveused differenapproachesor datamining
viral sequencethathit sequences thegeneticdatabases herefore sincethereareno
clearlyestablishedjuidelinesfor the useof this technology,nvestigatorsapplyingdifferent
techniquesnaycausedetectiorof differentviruses(Liu etal. 2011).

Further,nextgeneratiorsequencingannotidentify novelvirusesthatlack homologyto
knownviruses(Liu etal. 2011).This inadequacys importantsincetherearea numberof
previouslyidentified virusesof honeybeeshathavebeendescribeasedon serologyand
electronmicroscopy(Beevirus X, Beevirus Y, Arkansasdeevirus andBerkeleybeevirus)
for which no nucleicacidsequencénformationis available Without thesenucleicacid
sequencest is not possibleto investigatevhetheroneof thesepreviouslydescribedriruses
mayin factbe ALPV (Runckeletal. 2011).

Accordingly,sincethereis no nucleicacid or serologicakeagento explorethis possibility, it
is inconclusiveasto whetherALPV is indeeda newdiscovery inbees.

SinceALPV is commonin aphidsandbecausdeesmay seasonallyacquirethe virus when
feedingon contaminatedchoneydewijt cannotbe determinedvhetherALPV is incidentalor
truly infectiousto bees(de Mirandaet al. 2013). Detectiorof viral sequences not of itself
sufficientevidenceo showinfectionor replicationof thevirus in the host(Liu etal. 2011).

In anycasethedetectionof ALPV in honeybeesseemf nosignificancesinceinfection in
beesis subclinical.Runckeletal. (2011)considetthatfurtherinvestigationis requiredto
determinevhetherALPV is a honeybeepathogenHowever,no suchwork hasyetbeen
published.

RecentlyRavoetetal. (2013)andGranbergetal. (2013)alsodetectedALPV nucleicacidin
beesin Belgium andSpainrespectivelyusingthe newmoleculartechniqueshatRunckelet
al. (2011)appliedin the United Statesof America.Similarly, noclinical signswereobserved
in theinfectedhoneybeesin Belgiumor Spain.

11.1.5. Hazarddentificatiorconclusion

WhetherALPYV is exoticto New Zealandis not conclusivelyknown.However,sinceaphid
vectorsarepresent, ALPMs likely to be present.

Honeybeeproductshavenot beenimplicatedasa mediumfor thetransmissiorof ALPV.
It is notknownwhetherALPV is incidentalor truly infectiousto honeybees.Theavailable

evidencandicatesthatit is anaphidvirus andnot atrue pathogerof honeybees.Indeed,
therehavebeenno reportsof ALPV causingdiseasen honeybees.
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FortheabovereasonsALPV is notidentifiedasa hazardn honeybeeproducts.
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12. BigSiouxRivervirus

12.1. HAZARIDENTIFICATION

12.1.1. Aetiologicabhgent

Big SiouxRivervirus (BSRV) hasbeenreportedasbeinggeneticallysimilar to
Rhopalosiphunpadivirus (RhPV) (Runckektal. 2011).

RhPVis acommonintestinalDicistrovirus of aphids( D 6 Aetat 3981)in thegenus
Cripavirus BSRV hasalsobeendetectedn the aphidRhopalosiphunpadi (Pal2014).

BSRV s claimedto bea novelvirus and namedafterits placeof discovery(Runckeletal.
2011).However,BSRV is not officially recognisedisa speciesof Cripavirus (International
Committeeon Taxonomyof Viruses2013).

SinceBSRV is not officially recognisedasa speciesit appearso be mostcloselyrelatedto,
andsynonymousvith RhPV.

12.1.2. OlElist
BSRV infectionof honeybeess notlisted.
12.1.3. NewZealandtatus

Runckelet al. (2011)describeBig Sioux River virus (BSRV) asbeinggeneticallymostsimilar

to Rhopalosiphunpadi virus (RPV), a commonintestinaldicistrovirusof severalaphidspecies
includingR. padi, R. maidisandR. rufiabdominalis which arepresenin New Zealand( D6 Ar c y
etal. 1981).

BSRV hasalsobeendetectedn theaphidRhopalosiphunpadi (Pal2014).

NeitherBSRV nor RPV havebeenreportedn New Zealand-Thesevirusesarenot listed on the
unwantedbrganismsegister.

Neverthelesssince aphid vectorsare presentand carry theseviruseswithout clinical signs,
BSRVandRPV couldalsobepresent.

12.1.4. Epidemiology

In the United Statesof America,Runckeletal. (2011)utiliseda newmoleculartechniquehat
detectedBSRV in honeybeesThis involvedscreeningpeesamplesagainsta comprehensive
databas¢GenBank)containingnucleotidesequencefor all known insecviruses(Runckelet
al. 2011).Thesenewmoleculartechniquegdescribecasmetagenomisurveys arthropod
pathogemmicroarraysandultra-deepsequencingare powerfulmeango detectgenetic
materialfrom numerousviruseswithin beesandfor describingnew viruses[somewhatelated
to analreadyknowngenetic sequencéBensoretal. 2013;Liu etal. 2011).
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Runckeletal. (2011)describeBSRYV asbeinggenetically mossimilar to Rhopalosiphum
padivirus (RPV). RPVis acommon intestinalirus of severabphidspeciesvherebythe
plantvascularsystemis utilisedto transmitinfection horizontallybetweeraphids(de Miranda
etal. 2013). BSRVRNA hasbeendetectedn theaphidspeciesRhopalosiphunpadi (Palet
al. 2014)andbasedonits geneticsimilarity to RPV, presumablyBRSV is avirus of aphids
andits epidemiologyis notdissimilarto RPV.

In adulthoneybees BSRV wasdetectednfrequentlyat very low levelsthroughoutheyear,
with asharpincreasealuring late summer wheeesoftenfeedon honeydew(aphidexcreta)
duringlow nectarflows. This indicateshat sinceBSRV is probably commotin aphidsand
becausdeesseasonallyacquirethe virus whenfeedingon contaminatedoneydewijt cannot
bedeterminedvhetherBSRYV is incidentalor truly infectiousto bees(de Mirandaetal.
2013).

Moreover,interpretingresultsobtainedfrom nextgeneratiormolecularsurveysrequirescaution
sincethere are limitations to this technology.The previouschapteron aphid lethal paralysis
virus hasamoreindepthdiscussioron thesdimitations.

In particular,a significantinadequacyf this technologyis thatnextgeneratiorsequencing
cannotidentify novelvirusesthatlack homologyto knownviruses(Liu etal. 2011).In honey
beestherearea numberof previously identifiedvirusesdescribedhatarebasedon serology
andelectronmicroscopy(e.g.Beevirus X, Beevirus Y, Arkansaseevirus andBerkeleybee
virus) for which no nucleicacid sequencénformationis available.

Thereforejt is inconclusiveasto whetherBSRYV is indeeda newdiscoveryin honeybees.

It isthought that BSRV may be relatedto Berkeley bee virus (de Miranda et al. 2013).
However,without nucleicacid sequencest is not possibleto investigatewhetherBerkeleybee
virus or anotherpreviouslydescribedeevirusis in factBSRV or RPV.

Neverthelessthe detectionof BSRV in honey beesseemsto be of no significance since
infectionin honeybeesis not associatedvith any noticeableclinical signsof diseasgRunckel
etal. 2011).

12.1.5. Hazarddentificatiorconclusion

BSRV hasnot beenreportedn New Zealand However,sinceaphidvectorsarepresent,
BSRV andRPV couldalsobepresent.

BSRV is reportedasbeinggeneticallynostsimilar to Rhopalosiphunpadi virus (RPV) of
aphids However,dueto limitationsin themoleculartechniqueapplied,it is inconclusiveas
towhetherBSRYV is indeeda newdiscovery inhoneybees.

Further,it is notknownwhetherBSRV is incidentalor truly infectiousto honeybeesBased
onthegeneticsimilarity to RPV, andthetemporalassociationwith beesfeedingon honey
dew (aphidexcreta)the evidencendicateshoneybeesareincidentally infected.

Honeybeeproductshavenot beenimplicatedasa mediumfor thetransmissiorof BSRV and
therearenoreportsof BSRV causingdiseasen bees.

Therefore BSRV is notidentifiedasa hazardn honeybeeproducts.
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13. Israeliacuteparalysisvirus

13.1. HAZARIDENTIFICATION

13.1.1. Aetiologicahgent

Israeliacuteparalysisvirus (IAPV) is asinglestranded RNAvirus recently addedb the
genusAparaviruswhichis amemberof the family Dicistroviridae(InternationalCommittee
on Taxonomyof Viruses2013).

IAPV wasincidentally identifiedn 2004asa consequencef virus propogationn white-eye
honeybeepupae,aswerethe closelyrelatedacutebeeparalysisvirus (ABPV) and Kashmir
beevirus (KBV) (Maori etal. 2007;de Mirandaetal. 2010).

IAPV, ABPV andKBV naturally havenigh mutationratesandarerecentdescendentsr
variantsthatcanbebestdescribecasa complexof relatedspeciegde Mirandaetal. 2010).

13.1.2. OlHlist
IAPV, ABPV andKBYV infectionsof honeybeesarenotlisted.

13.1.3. NewZealandtatus

A surveyfor IAPV carriedoutduring2010and2011did notdetectthe presencef IAPV
(McFadderetal. 2014). Honeyeesamplesveretestedirom 1050hivesfrom 499 apiaries.
Thepowerof thestudywassuchthattherewasa 92% probability of detectingthevirusiif it
waspresentita65% colonyprevalencen 1% of apiaries.

Suchspecificsurveysto assesshe probabilityof theabsencef beediseasesrerarelycarried
out. Nevertheless, eecentUnitedKingdomsurveydetectedAPV, butatanextremelylow
prevalencef only onecolonyout of 16,500coloniesscreenedT heaffectedcolonydid not
showanyclinical signsof infection(Budge2012).

As with the United Kingdom, the varroamite is presenin New Zealand Sincethevarroa
mite vectorsABPV, KBV andIAPV (deMirandaetal. 2010),it is possiblethatIAPV could
bepresenherebut at a lower prevalencehanwasdetectablaiven thepowerof the New
Zealandsurveycarriedout.

13.1.4. Epidemiology

IAPV wasinitially describedn Israelin 2002from a singledeadhoneybee(de Mirandaetal.
2010;Maori etal. 2007).1APV is verysimilar to two closelyrelatedhoneybeeviruses
alreadypresenin New Zealand ABPV andKBYV). It appearshatlAPV is moreclosely
relatedto KBV thanto ABPV (Cox-Fosteretal. 2007).

However,IAPV hasbeenshownretrospectivelyo havebeencirculatingin United Statesof
Americasinceat least2002(ChenandEvans2007).

IAPV is reportedto havea worldwidedistribution,havingbeenreportedin North America,
Israel,RussiaFrance Spain,UnitedKingdom, ChinaandAustralia(de Mirandaetal. 2010;
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Runckeletal. 2011;Budge2012;Granbergetal. 2013).Recenfgeneticanalysisof beevirus
isolateghathavebeenconsideredo be KBV (from Australia,FranceandRussia)suggests
thatmanyvirusesthathavebeenclassifiedaskBV in the pastmayin factbe APV (Palacios
etal. 2008). Cautions requiredwhendiagnosinghe presencef thesevirusesby PCR since
theoriginal primersdesignedn 1995arebasedon KBV, butcontinueto be usedwidely.
Thereforethereis the potentialfor crossamplificationof relatedviruseswhenusingthese
primers(BakerandSchroede008;de Mirandaetal. 2010).

To investigatavhetherotherpollinatorsmight be hostsfor IAPV, Singhetal. (2010)housed
coloniesof honeybeesandbumblebeestogetherin experimentagjreenhouseooms.The
honeybeecolonieswereexperimentally infectedy feedingsugarsolutionscontaininglAPV.
Aboutaweekafterco-habitationandco-foragingthe infectedhoneybeeswith bumblebees,
thebumblebeesbegarnreturninglAPV PCRpositiveresults.Therewasnomentionof clinical
diseasdeingexpresseih honeybeesor bumblebeesduringthetime it tookto carryoutthe
experiment.

Further,two bumblebeespeciesandsomepaper waspsollectedfrom flowering plantsnear
IAPV PCRpositivehoneybeeapiariesverealsofoundto be IAPV PCRpositive(Singhetal.
2010).

Neverthelesghereportsof detectionof IAPV nucleicacidsequencefom bumblebees
underthetwo scenarioglescribedy Singhetal. (2010)showsforagingmayactasa
commonsourceof exposurdo IAPV, but doesnotdemonstraterossspeciedransmissiorof
IAPV from honeybeesto bumblebeeg(or vice versa).

Levitt etal. (2013)presenimolecularevidencethat APV replicatesn Bombusimpatiensbut
whatthis meandor virus transmissibilityis not known.IAPV hasrecentlybeenshownto bea
truly infectiousagentof bumblebees capableof causingdiseas€Meeusetal. 2014;Piot et
al. 2015).Further, ABPV andKBV (closerelativesof IAPV) havealsobeennaturallyfound
in avarietyof bumblebeespecie{McMahonetal. 2015;Meeusetal. 2014).

Basedon molecularevidenceYanezetal. (2012) suggest\PV couldbereplicatingin
Vespavelutina(hornetwaspswhich arepredatorof honeybees)in China.

Die-offs of honeybeesin the United Statesof Americawerereportedto beginin late2006.In
SeptembeR007,Cox-Fosteretal. (2007)reportedthat APV wasstronglycorrelatedwith the
die off phenomenothatcameto be knownascolonycollapsedisorder(CCD) (United States
Departmenbf Agriculture2013).

Thereis no cleardefinition of CCD andits mainmanifestations simply no or alow number
of adulthoneybeespresenbutwith alive queenandno deadhoneybeesin the hive. Often
thereis still honey inthe hive, andimmaturebeegbrood)arepresen{United States
Departmenof Agriculture2013;VanEngelsdort al. 2009). Americarbeekeepersoutinely
loseabout30-35% of beecolonieseachwinter, andabout30% of theselossesarethoughtto
bedueto CCD (United StatesdDepartmenbf Agriculture2013).In recentyears,American
beekeeperarestill facingconcerningosseshutwithoutthetypical CCD manifestations
describedabove(Kaplan2015).

Although IAPV wasinitially identified asa predictivemarkerfor colonylossesexpanded
studiescould not confirm this result(United StatedDepartmenbf Agriculture2013). For
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instanceyanEngelsdorgtal. (2009)reportedthatlAPV wasscarcean bothnormaland
collapsedcolonieswherebyno singlepathogercould beidentified asbeingconsistently
associateavith collapseLikewise,Cornmanetal. (2012)alsoreportedthatIAPV wasnot
associateavith colonycollapsedisorder.

A retrospectivestudyrevealedhat APV wasalreadypresenin the United Statesof America,
long beforethefirst reportsof colonycollapsedisorder(ChenandEvans2007;Ravoetetal.
2013). Runckegtal. (2011)infrequentlydetectedAPV nucleicacidin beesin the United
Statesof America,but no clinical signsof diseasavereassociateavith infection. Granberget
al. (2013) alsaletectedAPV nucleicacidin beesin Spain andimilarly, no clinical signs
wereobservedn theinfectedhoneybees.

Althougha numberof factorscontinueto beassociatedavith CCD, including parasitesand
pathogenspoor nutrition, pesticidesheemanagemenpracticeshabitat fragmentatiorand
agriculturalpracticesnosinglefactor or patternof factorshasbeenproventobefit @ u s e 0
of CCD (United StatedDepartmenbdf Agriculture2013).Neverthelessaconsensuss
emergingthatCCD is a combinationof poor nutrition, varroainfestation ané numberof
virusestransmittedoy varroa(Mutinelli 2011).

Thestudyof RNA virusesof honeybeesis difficult sincesomeareextremely fragileanddo
notsurvivelong outsidelive bees As cell culturesystemdor thesevirusesarenotavailable
theycannotbegrownin researchaboratoriesThe sameP CRmethodologyappliedin Israel
wasemployedn thetestingof CCD-affected colonies the United Statesof America,
leadingto the identificationof IAPV there.

However,asfurtherwork wasundertaken followingheinitial diagnosisof IAPV in the
United Statesof America,it emergedhatthereareseveraktrainsof IAPV, andseveraklades
of this virus appeaito be cycling in North America(Palaciosetal. 2008).1n the United States
of Americathereappeargo be onestrainof IAPV in westernStatesandtwo strainsin eastern
Statespneof whichis verysimilar to thatfoundin Australianbees(Cox-Fosteretal. 2008).

In Israelin 2002,wherelAPV wasfirst identified,it wasreportedto be associatedavith honey
beesexhibiting behavioursuchastwitching wings outsidethe hive anda lossof workerbee
populationsThesesignsarevery similar to thoseassociateavith a numberof otherbee
viruses,especiallyin countrieswherethe varroamite is present.

Experimentally JAPV is reportedo be highly virulentwith about80% of adultbeesinfected
by the oralrouteor by injectiondying within 7 days(de Mirandaetal. 2010).Apartfrom the
originalreportof clinical diseasessociateavith IAPV from Israelin 2004,therehasalso
beenalargescalefield experimentwvith colony-levelinfectionof IAPV, aspartof a clinical
trial of anovelantrlAPV treatmen{Hunteretal. 2010)which clearlyshowedhe negative
impactof IAPV infectionalsoat the colonylevel. Theseandsimilar studieswith | AP V 6 s
sisterspeciesABPV andKBV showthatthis complex ofrelatedvirusescancauseslevated
beemortality alsooutsidethe laboratory whenpresentat high enoughincidenceandtitre,
conditionsthatarereadilymetthrough varroanediatedransmissior{Di Priscoetal. 2011).

Thetransmissiomoutesandepidemiologyof IAPV areconsideredo bethe sameasfor KBV
andABPV (deMirandaetal. 2010).All thesevirusespersistpredominantlyassubclinical
infectionsunlessin associatiomwith varroamite thatmayactasvectorandamplifier of these
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viruseswhilst providinga meansof transmissiorpby theinjectionroute(Shenetal. 2005;
Genersch andubert2010;deMirandaetal. 2010;Mutinelli 2011). KBVis recogniseds
themostvirulent of the honeybeeviruses(AndersonandGibbs1988; Toddetal. 2007).

Thereis no consistentnformationonthe persistencandviability of honeybeeRNA viruses
outsidethe beehost.Whenisolatedin thelaboratory purified virusesgraduallylosetheir
viability andinfectivity, with someviruses(ABPV, KBV, IAPV amongthem)moreresistant
to suchlossof viability thanothers(suchasDWYV) (Bailey etal. 1979;Andersonl986).

However,consideringhe physicalandbiochemicaprocessethathoneyis subjectedo
duringandafterextraction,it is veryunlikely thatextractechoneywould harbourinfective
virus. Similarly, consideringhe standardgrocessingf beevenom,propolis,pollenand
beeswaxit is alsounlikely thatviable IAPV would bepresenin theseimportedhoneybee
productsat high enoughconcentrationso be consideredapableof initiating infectionin
exposechoneybees.

Thedetectionby RT-PCRof IAPV RNA in freshrefrigeratedoyal jelly from China(Cox-
Fosteretal. 2007) raiseshe possibilityof a morerealisticinfectionrisk. Although the
detectiormethodused(RT-PCR)is unsuitablgor establishingvirus viability or infection
risk, thecommaodity itselfroyal jelly) is very muchapossible evenallikely carrierof viable
beeviruses.This is becausenanyhoneybeeviruses,includingthe Iflarvirusesandthe
Dicistrovirusesof which IAPV is a memberreplicatein the honeybeebrain,from wherethey
areactivelysecretednto the hypopharyngeahndsalivarysecretionghatbecomeroyaljelly
(Chenetal. 2014),with whichthe younglarvaeandparticularly thequeenarvaearefed.
Thus,through theroyal jelly secretionghesevirusesaretransmittedo the younghoneybee
larvaeaspartof the oraltransmissiompathwaysy which thesevirusespersistwithin the
honeybeecolony.Royaljelly is abig partof virus epidemiologywithin the hive (de Miranda
2016).

13.1.5. Hazarddentificatiorconclusion
IAPV hasnot metthecriteriafor listing within the OIE list of honeybeediseases.
However,IAPV hasthe potentialto be pathogeni@ndinfectiousto honeybeesandbumble

beesIn associatiorwith varroamediatedransmissionit maybe lethal at the colonylevel,
justlike its sisterspeciesABPV andKBV (de Miranda2016).

Accordingly, IAPV is identifiedasa hazardn honeybeeproducts.

13.2. RISKASSESSMENT

13.2.1. Entryassessment

Thereis no consistentnformationonthe persistencandviability of honeybeeRNA viruses
outsidethebeehost.

However,consideringhe physicalandbiochemicabrocesseghathoneyis subjectedo
duringandafterextraction,it is veryunlikely thatextractechoneywould harbourinfective
virus. Similarly, consideringhe standardgrocessingf beevenom,propolis,pollenand

beeswaxit is alsounlikely thatviable IAPV would be presenin thesecommaoditiesat high
enough concentratiornie be considereatapableof initiating infectionin exposedconeybees.
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IAPV RNA hasbeendetectedby RT-PCRIin freshrefrigeratedoyal jelly from China(Cox-
Fosteretal. 2007). Royalielly is recognisedsa possible evenalikely carrierof viablebee
viruses(deMiranda2015).

IAPV is orally infectiousto younghoneybees(larvaeandadults)this requiresextremely high
titres of virus unlikely to be everfoundin anyhoneybeeproductswith the exceptionof royal

jelly.

Accordingly,thelikelihood of IAPV enteringwith royal jelly is assessetb be moderatdo
high.

In view of the physicalandbiochemicalprocessetoneybeeproductshaveundergonethe
likelihood of entryis assessetb be verylow for honey,propolis,pollen,beevenomand
beeswax.

13.2.2. Exposureassessment

Honeyis importedfor humanconsumptiorandnot asafeedfor honeybees.The high
purchasendshippingcostsprecludethe useof honeyasfeedfor honeybeesShimanukiand
Knox 1997;Mutinelli 2011).The practiceof exposinghivesto importedhoneywould bean
unlikely eventsincebeekeeperdo notgenerallyfeedhoneyof anunknownsourceto their
hives.

Further,honey,propolis,pollen,beevenomand beeswakavenotbeenimplicatedasa
sourceof IAPV transmissionwhentradingtheseproducts Further takinginto accounthe
conclusionof thelikelihood of entryassessmerabove thelikelihood of theseimported
honeybeeproductsheingdeliberatelyexposedo New Zealandhivesandhavingviable IAPV
atatitre thatcouldinitiate infectionis assessetb be negligible.

Accordingly,theexposureassessmelig negligiblefor honey,propolis,pollen,beevenom
andbeeswax.

In regardsoyaljelly, it is mostlyimportedfor useasafood supplementor humans
(Mutinelli 2011)or for usein cosmeticsHowever,it is alsoacommonandkey componentf
thehoneybeequeernrearingindustry,whereit is usedto seed queenupsfor thesubsequent
grafting of honeybeelarvaedestinedo becomenew queensit is throughthis routethat, if
any viablevirusesarepresentexposureof NewZ e a | danelyi@espopulationmayoccur.

Royaljelly maycontaintitres of IAPV capableof transmittinginfectionandhasa high
likelihood of exposuresinceit is purposefullyfed to honeybeelarvae.

Accordingly,theexposureassessmerfior royal jelly is assessetb be high.

13.2.3. Consequencassessment

In view of theentryandexposureassessmentbove only royal jelly is assessetb havethe
potentialto causeharmfulconsequencesdlegativeconsequences honeybeehealthcould
resultdueto exposureof importedroyal jelly to hive larvaefor the purpose®f queerrearing.

In a hive infectedwith 1APV, clinical diseas€dand ABPV, KBV) is simply highly elevated
mortality which is difficult to observesincethe colonysimplyreplaceghelost honeybees
(deMiranda2016).NeverthelesdAPV hasthe potentialto be pathogeni@andinfectiousto
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honeybeesandbumblebeesIn associatiomwith varroamediatedransmissionit maybe
lethalatthecolonylevel, justlike its sisterstrainsABPV andKBV (de Miranda2016).

Sincethereis a directexposuregathwayinto hiveswhenimportingroyal jelly, it is likely
therewould be ensuingharmful consequenceas the commodityis harbouringlAPV atan
infectiousdose.

This notwithstandingno evidencecouldbe foundthathoneybeesor bumblebeesnaturally
infectedwith IAPV experiencenorepathogenieffectsthanthecloselyrelatedABPV or
KBV (presenin New Zealand)Indeed theavailableevidenceandicateshatthe
consequencesf introducinglAPV would not be verydifferentto thoseof ABPV andKBV.

In regardghe phenomenaf CCD beingcausedy IAPV, thiswasa speculativeassociation,
madewithout convincingevidenceto supportthe claim. Theinitial suggestionghatlAPV
maybea possiblecauseof CCD in theUnited Statesof America(Cox-Fosteretal. 2007) are
now recognisedo beincorrect.Fromliteraturereview andconsultatiorwith honeybee
expertsduringthe developmenbof thisrisk analysisjt is concludedhatthereis no causalink
to CCD.

Thereareno public healthconsequencesincehumansarenot susceptibleéo infectionwith
IAPV.

In view of theabove theconsequencdsr importing APV contaminatedoyal jelly are
assessetb below.

13.2.4. Riskestimate

Forroyaljelly, thelikelihood of entry,exposureandconsequencesreassessetb be nor
negligible.

As aresult,therisk estimates non-negligibleandlAPV is assessetb bearisk in royal jelly.
As therisk is nonnegligblefor this commodity,thefollowing risk managemenneasures
havebeenidentifiedfor risk managerso consider.

Forbeevenom,propolis,pollen,beeswaxandhoney,the likelihood of IAPV enteringwith
thesecommoditiess verylow andthe exposureassessmeiis negligible. Thus,therisk
estimateas negligiblefor thesecommoditiesThereforenorisk managemenneasuregare
justifiablefor honey,beeswaxpropolis,pollenor beevenom.

13.3. RISKMANAGEMENT

Thefollowing pointswereconsideredvhendraftingrisk managemenpptionsfor IAPV in
royal jelly:

1 APV is notanOIE-listeddiseaseThereareno internationaktandardsecommended
by the OIE for the safetradein honeybeeproducts Further,the virus hasa worldwide
distribution,havingbeenreportedn North America,lsrael,RussiafFrance Spain,
UnitedKingdom, China,andAustralia(de Mirandaetal. 2010;Runckeletal. 2011,
Budge2012;Granbergetal. 2013).Thereareno countriesor zonesinternationally
recogniseasfreefrom IAPV.
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1 Thestandardneasuraisedin Australiato preventEuropearfoulbrood(EFB)
transmissiorbetweerEasterrAustralia(infectedwith EFB) andWestern Australia
(EFB free State)whentradinghoneyis to apply heattreatmentat 65°C for 8 hours.
MPI commissioned researclstudy(carriedoutin the UK) specificallydesignedo
examinethermalinactivationof EFB andIAPV in honey.Theresultsof this study
demonstratéhatthis time temperatureombination inactivateRAPV. If this
temperatur@andtime durationwereappliedto royal jelly, it couldreasonablye
assumedhatlAPV would beinactivated.

1 Sinceroyaljelly couldbe specificallyimportedwith theintentionof beingfed to
honeybeelarvae,otherrisk managemenbptionscouldbe implementedo preventthis
practicefrom occurring.Thatis, allowing theimportationof royal jelly only for usein
industrieswheretherewould be no exposurego honeybeesor bumblebees For
examplethe cosmeticandhumanhealthindustries.

1 Eachbatchof thecommodityto beimportedcould betestedto showthatit is free
from IAPV. However thereareno internationallyrecognisedliagnostiaestsfor
IAPV in royaljelly. Further, cautiofis requiredwhendiagnosinghe presencef
IAPV by PCRsincethe original primersdesignedn 1995arebasedn KBV, but
continueto beusedwidely. Thereforethereis the potentialfor crossamplificationof
relatedviruseswhenusingtheseprimers(BakerandSchroedef008;de Mirandaet
al. 2010).Finally, a positivePCRresultdoesnotindicatewhetherthevirus is still
viable or notandwhetheror notit is presenttatitre thatcould poseatransmission
risk. Suitabletestsfor usein royal jelly for showingfreedomfrom IAPV for trading
purposesmaybe underdevelopmenandbe availablein the future. Suchtestscould
be usedafterbilateralagreement.

13.3.1. Riskmanagemeraptions
Forroyaljelly

Oneor acombinationof the following measuresouldbe consideredo effectivelymanage
therisk:

Eachconsignmentouldbeeither:

(1) Directedinto a TransitionalFacility whereit is packednto a form thatcould not
exposehoneyor bumblebeesIncludingfor instanceput not restrictedcto, capsulegor
humanconsumptioror for useasaningredientin cosmetics.

or

(2) Beensubjectedo a heattreatmentat atemperaturef 65°C for 8 hours(or an
equivalent treatmentp inactivatelAPV.
or

(3) Subjectedo anagreeddiagnostidestfor IAPV with negativeresultsshown.
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14. LakeSinaiviruses

14.1. HAZARIDENTIFICATION
14.1.1. Aetiologicahgent

A massmetagenomisequencingsurveyof honeybeesdetectedwo closelyrelatednucleotide
sequencethatdid not matchanysequences GenBank.Thetwo novelsequencewerenamed
LakeSinaivirus-1 (LSV-1) andLakeSinaivirus-2 (LSV-2) (Runckeletal. 2011).

However the Lake Sinaivirusesarenot officially classified (InternationaCommitteeon
Taxonomyof Viruses2014).

Evenso,deMirandaetal. (2013)deducehatthelLakeSinaiv i r ugsnemsedrganisition
andsequenceplacethemwith chronicbeeparalysisvirus, in auniquefamily somewhere
betweerthe NodaviridaeandTombusviridae.

14.1.2. OlElist
Infectionof honeybeeswith Lake Sinaivirusesis notlisted.
14.1.3. NewZealandstatus

Lake Sinai viruses(LSVs) are not listed as unwantedorganismsUsing moleculartechniques,
multiple LSV strainshaverecentlybeenconfirmedas presentin New Zealand,althoughthe
detectiorhasnot yetbeenpublishedMackay2015).

14.1.4. Epidemiology

TheLSVs arecloselyrelatedto oneanotherpeingfirst identifiedthroughamass
metagenomisequencingurveyof honeybeecoloniesin the United Statesof America
(Runckeletal. 2011).

Cornmaretal. (2012)similarly detectedstrainsof LSV in beesin theUnited Statesof
Americausingmetagenomicbut could not determinehe significanceof their presencen
colonyhealth.Mostrecently,Granbergetal. (2013)andRavoetetal. (2013)alsousing
metagenomiapproachegjescribedhefirst detectionf nucleotidesequencesimilar to
LSV in honeybeesin SpainandBelgium.

LSVs appeadistantlyrelatedto chronicbeeparalysisvirus, at family level (de Miranda
2016). Theyouldalsobe partof thosehoneybeevirusesthathavebeenhistorically
characterisethroughserology,microscopyandphysicachemicalparametersyut for which
no geneticcomparisorcanbe made(Beevirus X andY, Arkansaseevirus andBerkeleybee
virus) (Runckeletal. 2011;deMirandaetal. 2013;Granbergetal. 2013).

LSV-1 is reportedto be morecommonthanLSV-2. Eachappeardo reachpeakincidenceat
differing timesof the year,with LSV-1 commonandpresenthroughoutthe yearwith high
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titresandincidencein earlysummer Similarly, LSV-2 is alsopresenthroughouthe year,but
it hasapeakincidencein latewinter (deMirandaetal. 2013).

Despitebeingnewlyidentifiedthroughmetagenomicscreening Runckeletal. 2011), LS\V1
andLSV-2 havealsobeendetectedyith similarincidencesandtitres, in historicalEuropean
honeybeesamplegdeMirandaetal. 2013). Therearea numberof similaritiesbetween the
predictedphysicachemicalpropertiesof LSV-1 andLSV-2 andthoseof thepreviously
describedBeevirus X andY. Additionally, therearesimilaritiesin seasonahcidenceghat
suggesthatLSV-1 andLSV-2 couldbethe sameasthepreviouslydescribedBeevirus X and
Y. Runckeletal. (2011)haveacknowledgedhis possibility.

Beevirus Y andX arewell known historicalvirusesof honeybeesthatarepresenin New
Zealand.Theyarenotknownto causesignificantdiseasen honeybees.

Despiteseverainvestigatorgletecting,SV in the United Statesof America andzurope there
havebeenno recognisablémpactson honeybeehealthwith no clinical signsof infection
reportedn infectedhoneybeesandno noticeableffectson colonywinter lossegRunckelet
al. 2011;Ravoetetal. 2013;Granbergetal. 2013).

14.1.5. Hazarddentificatiorconclusion

Theevidenceto supportLSVs beingtruly novelvirusesof honeybeesis incomplete There
havebeenno testsconductedo establishwhethertheseviruseshadnotalreadybeen
describedbutin adifferentpretext.Consideringhe availableevidencethereis reasonable
circumstantiabvidenceto concludethatLSV-1 andLSV-2 mayin fact proveto be Beevirus
X andY (deMirandaetal. 2013). Bothviruseshavealreadybeenshownto be presenin New
Zealand.

Additionally, multiple strainsof Lake Sinaivirus haverecentlybeendetectedn New Zealand
usingmoleculartechniquegMackay2015).

Further,LSVs belongto anunclassifiedgroupof viruses.Thereis noreliableinformationas
to their possibleimpactson individual honeybeeor colonyhealth.However theyarenot
recognisegathogen®f honeybeesandarenot OIE-listed.

Finally, no informationcouldbe foundwhetherhoneybeeproductsfacilitate the transmission
andspreadof LSVs.

Accordingly,LSVs arenotidentifiedasa hazardn honeybeeproducts.
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15. Kakugovirus

15.1. HAZARIDENTIFICATION

15.1.1. Aetiologicahgent

Fujiyuki etal. (2004)identified a novel RNA nucleotidesequencénamedKakugoRNA) in
honeybeesthatencodedor a proteinwith structuralfeaturesandsequencesimilar to insect
picornalike viruses.

Kakugovirus is not officially recognisedy the InternationalCommitteeon Taxonomyof
Viruses(InternationalCommitteeon Taxonomyof Viruses2014).It did notsatisfythe
criteriafor uniquespeciesstatusandis bestconsideredo bea strainof deformedwing virus
(deMiranda2016).

15.1.2. OlElist
Kakugovirus infectionof honeybeesis not listed.

15.1.3. NewZealandstatus
Kakugovirus hasnotbeenreportedandit is notlistedasanunwantecbrganism.
15.1.4. Epidemiology

Kakugo virus RNA was first describedby Fujiyuki et al. (2004) whilst screeningfor genes
associatedvith aggressionn healthyJapaneséoneybees(Fujiyuki et al. 2004; de Miranda
andGenersct2010).

Kakugovirus wasdetectedht elevatedevelsin the brainsof guardhoneybeesattackinga dead
decoyof the gianthornet(a naturalenemyof bees).The detectionof Kakugovirus RNA in the
brain but not the thorax or abdomenwas hypothesisedo indicatea relationshipbetweenviral
infectionin thebrainandaggressivevorkerbeebehaviourgFujiyuki etal. 2004).

Subsequentxaminationof brain tissuestakenfrom naturallyand experimentallyinfectedbees
with Kakugovirus (KV) determinedthat the virus was presentin naturalinfections but only

upon experimentalinfection was the virus detectedin various brain regions,and also in the
hypopharangeajlandsandfat bodiessuggestingystemicinfection (Fujiyuki et al. 2009).The
investigatorsagainimplied KV infection may affect brain functionsor physiologicalstatesin

honeybees(Fujiyuki et al. 2009). Despitethis, the studycould not discriminateKV -infected
worker bees from uninfected bees in naturally maintained hives based on behavioural
differencessuggestinghat, at the infectivity dosesemployed,KV doesnot greatlyaffect their
behaviour.

Further,therewas no effecton survival rate of honeybeesexperimentallyinoculatedwith KV.
Fujiyuki et al. (2009) concludedthat at the doseused,KV infection doesnot causeelevated
mortalityin honeybees.
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Terioetal. (2008)detectedRNA from Italian beesabout95% comparabldo the newly
describedKakugovirus (KV) but morethan99% similar to deformedwing virus (DWV). The
honeybeesamplesveretakenfrom 5 hivesthatwerepresumedo bedisplayingincreased
aggressivenes$heassumptiorof increasedggressivenesgassubjectivelybasedon
repeatedattackson humansjn theabsencef any otherapparentiangersit would seemnthis
meansno additionalthreatswereposedo the honeybeesapartfrom thehumanghemselves.
In anycasethe sequencéound hadintermediatdeaturedetweerDWV andKV. Terio etal.
(2008)termedtheir discoverya KV/DWYV -like virus.

Thereare no reportsof KV causingclinical diseaselLanzi et al. (2006) particularly note the
absenceof any clinical or behaviouralsignsin honeybeeswith KV RNA. Despitethe close
similarity with DWV, wing deformitieshavesofar not beenassociateavith KV (Fujiyuki et al.

2004; de Miranda and Genersci2010). Wing deformitiesnearly always arisefrom infections
during the pupal stage,in associationwith varroainfestation,which was not investigatedin

thesestudies.The original DWYV isolate,extractedrom deformedadult honeybeesfrom Japan
(Bailey and Ball 1991),is geneticallypractically identicalto the Kakugo virus sequencgde
Miranda and Genersci2010), therebyestablishinga link betweenconfirmed adult symptoms
andtheKV sequence.

Additionally, Lanzi et al. (2006)alsonotesthat the concentratiorof honeybeevirusessuchas
KV in the hypopharangeallandsin honeybeebrainsis notanunexpectegphenomenorrhis is
a recognisedmeansin which honeybee virusesare transmittedto the larvae as part of the
glandularsecretiongroyaljelly) to feedyounglarvae.

Phylogeneticanalysisconcludedthat KV is not particularly unique (Lanzi et al. 2006). KV
foundin Italian honeybeesis considered geographicariantof DWV sincethe RNA was97%
similarto theoriginal JapanesBWYV referencesequence.

Lanzietal. (2006) statdt is clearthatDWV, KV, andVarroadestructorvirus-1 (VDV-1) are
variantsof asinglemajorvirus, with little geographidifferentiationbetweerthe European,
American,andJapaneseersionsof KV sincetheyarepractically identicalLanzietal.
(2006)contendthatKV andpossiblyVDV -1 arebiologicalandgeographicsariantsof a virus
thathistoricallyhasbeenknownasDWV.

Frommolecularcharacterisatioandphylogeneti@analysis,a SouthKoreanisolateof DWV
wasreportedo beverycloselyrelatedto KV (96%similar) (Reddyetal. 2013).

Subsequenphylogenetianalysissuggestshatthe Kakugosequencés very closelyrelated
to, butdistinctfrom DWV andVDV -1 (Fujiyukietal. 2006;Rortaiset al. 2006;Berenyiet
al. 2007).

15.1.5. Hazarddentificatiorconclusion

Differentinvestigatordhavecarriedoutseveraphylogenetianalyse®n KV sequences.
Resultshavebeencontradictoryonthe geneticphylogeny analassificationof KV. However,
thereis agenerakonsensughatKV is closelyrelatedto, andmostlikely a strainof, DWV.

Officially, KV is notrecognisedy the InternationalCommitteeon Taxonomyof Virusesasa
separatemamedentity (InternationalCommitteeon Taxonomyof Viruses2014).

AlthoughDWV s associateavith characteristiaving deformities KV doesnot causeclinical
signsof diseasdFujiyuki etal. 2004;Lanzietal. 2006;de MirandaandGenersct2010).
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Behaviourally Fujiyuki etal. (2004)originally inferredthattheremightbe arelationship
betweerviral infection inthebrainandaggressiomn guardbeesHowever further
experimentalnvestigationhasnot beenableto confirm this hypothesisin fact, inoculating
beeswith KV did notcauseanyadversesffectson beeg(Fujiyuki etal. 2009).

Likewise,Lanzietal. (2006)reportedthe absencef anybehaviourabr clinical signsin
honeybeesinfectedwith KV.

Further,from expertconsultatiorsoughtthroughthe developmenof this risk analysis(see
Contributorsto this risk analysis page45), no compellingevidencehasbeenableto confirm
thatKV causesggressionn honeybees.

Thereforeaggressionn honeybeescausedy KV seemsa speculativeassociatiorwith no
convincingevidenceo supportthe claim.

Finally, KV is notanOIE listeddiseaseandno evidencecould be foundthathoneybee
productsfacilitate thetransmissiorandspreadof this virus.

Accordingly,KV is notidentifiedasa hazardn honeybeeproducts.
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16. Varroaestructowvirus-1

16.1. HAZARIDENTIFICATION
16.1.1. Aetiologicahgent

Varroa destructor virus-1l is a species within the genus Iflavirus, family Iflaviridae
(InternationalCommitteeon Taxonomyof Viruses2013).

16.1.2. OlElist
Varroadestructorvirus-1 infection of honeybeesis notlisted.

16.1.3. NewZealandtatus
Varroadestructorvirus-1 hasnotbeenreportedandit is not listedasanunwantedrganism.

16.1.4. Epidemiology

Ongusetal. (2004)extractedanRNA sequencérom Varroa destructormitesin the
NetherlandsBy phylogenetianalysisthe sequencevasdeterminedo be mostclosely
relatedto deformedwing virus (DWV) andKakugovirus. Ongusetal. (2004)proposedhe
virus benamedvVarroa destructorvirus-1.

Varroadestructorvirus-1 (VDV -1) appeardo be morehostspecificto V. destructorthanto
beegOngusetal. 2006).However,DWV andVDV -1 replicatein varroamitesaswell asin
honeybeegOngusetal. 2004).1t is thoughtthatthesetwo virusesco-existin beesandmites
aspartof thesamespeciescomplex(de Mirandaand Genersct2010;Gauthieretal. 2011).
BothDWV andVDV -1 havebeenlinked to wing andbodydeformitiestypically associated
with DWV (Zioni etal. 2011)andtheyhavebeenshownto naturallyform viable
recombinantgMooreetal. 2011;Wangetal. 2013;Zioni etal. 2011) withdifferencesn
virulence(Ryabovetal. 2014).

Thereis clearphylogeneticseparatioetweerVDV -1 andDWV (Lanzietal. 2006;Berényi
etal. 2007;de MirandaandGenersci2010).

In 2008, the InternationalCommitteon Taxonomyof viruses(ICTV) recognised/DV -1 asa
specieswithin thegenusdflavirus. This designations basednthe capsuleroteinsequence,
whichwasabout82%similarto DWV. In accordanc&vith the specieslemarcatiorcriteriaof
theICTV, (strainsof aspecieshaveabove90% similarityin their capsulegoroteinsequence)
the capsulegoroteinsequencef VDV -1 is sufficiently differentfrom deformedwing virus for
thecreationof the newspeciegInternationalCommitteeon Taxonomyof Viruses2008).

Recently,a SouthKoreanisolateof DWV wasreportedio bevery closelyrelatedto VDV -1
(about82%similar) (Reddyetal. 2013) whichsupportghe ICTV determination.

Gauthieretal. (2011)reportedviral particlesin associatiorwith degeneratingvarian
follicles in affectedqueerbeesViral sequencethatmatcheddDWV andVDV -1 were
recoveredrom the affectedovaries. Gauthieretal. (2011)concludedhatthesevirusesare
commonin beesandthatdespitethe associatiorof theseviruseswith ovarianpathologythey
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wereof low virulence.This wasdueto therebeinglittle effectonqueenfunction orfitness,
evenatvery highviral titres.

Moreover,sincebothfunctioningandnonfunctioningqueensadvery highviral titres,no
associatiorbetweerthe presencef VDV -1 or DWV andovarianpathologyor egglaying
deficiencywasfound.Gauthieretal. (2011) suggesthatotherfactorsaremostlikely
involvedin causingthe ovarianpathology.

16.1.5. Hazarddentificatiorconclusion

Differentinvestigatordhavecarriedout phylogeneticanalyseon VDV -1 sequencedAll of
theseclearly identifyVDV -1 asgeneticallydistinctfrom DWV, althoughtherearedifferent
opinionsasto whetherthesedifferencesaresufficientto classify theseirusesasdistinct
specier strainsof asinglespeciesThediscoveryof viable naturalrecombinant®etween
thevirusesin mixedinfectionssupportghe single speciedypothesigMooreetal. 2011;
Zioni etal. 2011;Ryabovetal. 2014).

Neverthelesghe InternationalCommitteeon Taxonomyof Virusescurrentlyrecognises
VDV -1 asdistinctfrom DWV.

Further,from experttechnicalconsultatiorsoughtthroughdevelopmenof this risk analysis
(seeContributorsto thisrisk analysis page48), thereis no compellingevidenceo showthat
VDV -1 causes uniquediseasen honeybees substantiallydifferentfrom DWV. Both have
beenassociatedvith typical wing deformities varroatransmissiorandassociatedolony
mortality.

Finally, VDV -1is notanOIE listeddiseasef honeybeesandno evidencecould be found
thathoneybeeproductsfacilitatethetransmissiorandspread ofhis virus.

Accordingly,VDV -1 is notidentified asa hazardn honeybeeproducts.
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17. TurnipringspotvirusandTurnipyellowmosaicvirus

17.1. HAZARIDENTIFICATION
17.1.1. Aetiologicahgent

Turnip ringspotvirus (TURSV) s the provisionalnamefor what hasbeenproposedasa novel
Comovirusdetectedn a turnip. The geneticsequencaletectedn the turnip is mostsimilar to
radishmosaicvirus (Rajakarunatal. 2007).

However, TURSV is not recognisedy the InternationalCommitteeon Taxonomyof Viruses.
Turnip yellow mosaicvirus (TuYMV) belongsto the genusTymovirus family Tymoviridae
(InternationalCommitteeon Taxonomyof Viruses2014).

17.1.2. OlElist
TuRSVandTuYMYV infectionof honeybeesis not listed.

17.1.3. NewZealandtatus
TuRSVandTuYMV havenotbeenreported.
Further thesevirusesof turnipsarenotlistedasunwantedrganisms.
17.1.4. Epidemiology

TuRSV and TuYMV geneticsequencesvere detectedn Spanishhoneybee samplesthrough
metagenomidechniquesNo clinical signs of viral infection were noticedin the honeybees
(Granbergetal. 2013).

Theseplant virusesare saptransmittedor vectoredthrough particular plant biting insects(for
instancespecie®f fleabeetlein thegenusPhyllotreta(MarkhamandSmith1949).

The samplesfor genetic analysis were preparedfrom whole honey bees that had been
homogeniseth ablender(Granbergetal. 2013).

Honeybeesareexposedaturallywhilst foragingto plantvirusesandto plant pollenandnectar
collectedor ingestedby honeybees.Any viral residuesrom suchexposurecanbe detectedby
metagenomianalysis.

Therefore,the detectionof plant virusesassociatedvith the honeybee homogenatess very
likely to beincidentalasa consequencef honeybeesbeingin directcontactwith plants.

Detectionof nucleic acid sequences honeybee homogenatesioesnot provide evidenceto
concludethatinsectscanbeinfectedwith plant viruses.
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17.1.5. Hazarddentificatiorconclusion

Thereis only the onereportof TURSV and TuYMV in associatiorwith healthyhoneybees
detectedhroughmetagenomianalysisof whole honeybeehomogenates.

TuRSVandTuYMV areplantvirusesandarenot OIE listeddisease®f honeybees. No
evidencecouldbe foundthathoneybeeproductsfacilitate thetransmissiorandspreadof
theseviruses.

Accordingly, TuRSVandTuYMV arenotidentifiedashazardsn honeybeeproducts.
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18. Beemaculdikevirus

18.1. HAZARIDENTIFICATION
18.1.1. Aetiologicahgent

Bee maculalike virus (BeeMLV, formerly referredto as VVarroadestructoMaculalike virus;
VdAMLYV) is notofficially recognisedinternationalCommitteeon Taxonomyof Viruses2014).

de Miranda et al. (2015) describesBeeMLV as belongingto the family Tymoviridae, and
providesevidencethat this virus is infectiousin honey beesand possibly also in Varroa
destructor

18.1.2. OlElist
BeeMLYV infectionof honeybeesis not listed.

18.1.3. NewZealandstatus

NeitherVarroadestructormaculalike virus nor BeeMLV havebeenreportedn New Zealand
or arelistedasunwantedrganisms.

18.1.4. Epidemiology

BeeMLYV is a newlyreportedvirus in honeybeesandvarroamites(deMirandaetal. 2015)
with anextensivepresencen Frenchhoneybeesandmites(samplesrom 2002),aswell asin
Varroa destructorRNA from the USA. Ravoetetal. (2013)showedthatBeeMLV was
presenin BelgianhoneybeesIn the Belgianbees molecularevidenceshowedBeeMLV had
ahigh prevalenceandthatit mayperhapsereplicatingin honeybeesMostrecently,Erban
etal. (2015)detectedBeeMLYV proteinsin mitesfrom the CzechRepublic.

However,BeeMLV wasnot associateavith clinical diseasendtherewasno effectof its
presencen colonywinter lossegRavoetetal. 2013).

Althougha high prevalencevasreportedn BelgianhoneybeesGauthieretal. (2011)
studied30 queerbeesfrom variousFrenchlocationsbut did notdetectvdMLV. Likewise,
Straussetal. (2013)studied13 honeybeeapiariesin the Gautengegionof SouthAfrica over
14 monthsanddid notdetectVdMLYV in eitherhoneybeesor varroamites.Theorigin and
epidemiologyof BeeMLYV arestill unclear(de Mirandaetal. 2015).

18.1.5. Hazarddentificatiorconclusion
Honeybeesinfectedwith VAMLV do not showclinical signsof disease.

FurtherVdMLYV is notanOIE listeddiseaseof honeybeesandno evidencecouldbe found
thathoneybeeproductsfacilitate thetransmissiorandspreacbf this virus.

Accordingly,VdMLYV is notidentifiedasa hazardin honeybeeproducts.
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19. Paenibacillugarvae

19.1. HAZARIDENTIFICATION

19.1.1. Aetiologicahgent

At thetime of the2004MAF risk analysison honeybeeproductsthe causativeagentsof
Americanfoulbrood(AFB) andpowderyscalediseasavereconsideredo be Paenibacillus
larvaesubsplarvaeandP. larvae subsp pulvifaciensrespectively.

UsingPCRmethodsGenerscletal. (2006) genotypedeferencestrainsof P. larvae subsp.
pulvifaciensandreferencestrainsandfield isolatesof P. larvaesubsplarvae ThePCR
genotypingechniquecalledERIC (enterobacterialepetitiveintergenicconsensusjtilises
primerscorrespondingo highly conservedegionsof the bacterialgeneticsequencefAlippi
etal. 2004;Generscletal. 2005;de Graafetal. 2006).Thereferenceandfield strains
examinedverefrom both clinically andsubclinicallyinfectedhives(Generscletal. 2006).

Theresultsof the ERIC-PCRbasedyenotypinged to the conclusiorthatthedistinction
between AFBandpowderyscalediseaseausedy Paenibacilludarvae subsplarvaeandP.
larvae subsp pulvifaciensrespectivelywasno longervalid (Generscletal. 2006).
Accordingly,thesepathogensiavebeenreclassifiedasonespeciegP. larvae) eliminating
subspeciedesignationgAshiralievaandGenersclt2006;de Graafetal. 2006;Generscletal.
2006).

However,from applyingERIC-PCRprimers,Generscletal. (2005)divided P. larvaeinto
four differentgenotypesAB, Ab, abandab TheseweresubsequentlyenamedsERIC I, 11,
[, andIV (Generscletal. 2006).

A recentaccountby Generscl{2010)explainedthe genotypenomenclaturdy equatingthe
formersubspecie®. larvaelarvae ascomprisingthe genotype€RIC | andll. Theformer
subspecie®. larvae pulvifacienswvasdesignate@scomprisingP. larvae genotype€£RIC I
andlV.

However,notall researcherbaveadoptedhe nomenclatureescribedy Generscl{2010).
ForinstanceP. larvaeisolatesfrom Italy weregenotypedisingERIC-PCR andchamedERIC
A, B, CandD, whereasBulgarianapiariesshowingclinical signsof AFB revealedwo
genotypeshatwerenamedabandAB. Theprevailinggenotypecausingdiseaseab,was
detectedn 78% of the Bulgarianstrains(Rusenovatal. 2013).By extrapolatingrom the
work carriedoutby Alippi etal. (2004),theinvestigatorof the BulgarianP. larvaestrains
concludedhattheir strainswereindicativeof, andcouldbereferredto asERIC | andll.

However,Rusenovatal. (2013) cautioned thgrecisecomparisorbetweernresultsof ERIC
genotypesn differentstudiesis notpossible.This is dueto geneticvariancein ERIC
sequencesf repetitiveelementdetweerstrains.P. larvae strainsmaydiffer from published
sequenceandthe primersusedmaynotwork acrossstudies.

Loncaricetal. (2009)studyingAustrianP. larvae strainsreportedwo newgenotypeswhich
hadnotbeendescribedn anyotherstudiesapplyingthe samemoleculargenotyping
techniquesasRusenovatal. (2013)carriedout.
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In anattemptto standardiséaboratoriesandresultsacrosdifferentstudies Morrisseyet al.
(2014)describednultiiocussequenceyping (MLST) thatfurtherdifferentiatesP. larvae
strainsbeyondthe four ERIC genotypes. MLSTtilisesgenesdentifiedasevolvingat a slow
consistenpaceacrossall strainsof P. alvei. ConsequentlyMorrisseyetal. (2014)describe
21 differentP. larvaesequenceypes(ST). However,if MLST becomesvidely accepted,
furthersequenceéypesmaybediscoveredsincethefull extentof ST diversityis notknown.

Thereportingof differentgenotype®f P. larvaeis increasingoecaus®f the useof new
moleculartechniquesHowever,comparingthe variousgenotypeof P. larvaediscovered
acrossstudiesis not possiblebecaus®f geneticvariancein ERIC sequencesviorrisseyetal.
(2014)reportanothemoleculartechniquehatfurtherenhanceslifferentiationbeyondthe
four ERIC genotypesnto 21 differentsequenceéypes.New techniquesvith increased
discriminatorypowerlike Next GeneratiorSequencingNGS) arelikely to enhancehis
differentiationfurtherin thefuture.

In conclusionthereis currentlyno standardaboratorymethodor consistenhamingprinciple
of thereportedgenotypes.

19.1.2. OlElist
Americanfoulbroodof honeybeess listed.

19.1.3. NewZealandstatus

American foulbroods present andnderofficial control(aNationalPestManagemenPlan
underthe Biosecurity Act1993).

Paenibacilludarvaelarvaeis listed asareportableunwantedorganism.

P. larvaethatcauseAFB is presenin New Zealandandprobablymostlycausedy ERIC |
sincethis genotypes consideredhe classicalP. larvae causingAFB outbreaksvorldwide. In
early2011,P. larvaestrainsof ERIC | andERIC Il genotypesvereisolatedfrom New
Zealandsamplef honeythatwerekeptin storeqgifts of honeybroughtby visitorsfrom
New Zealandovera numberof years)at the Institutefor BeeResearctat HohenNeuendorf in
Berlin (Genersct2011).

Schaferetal. (2014) alsaeportfinding ERIC Il in New Zealandhoneysamplesand
researcheratthe Victoria University of Wellington haveidentified P. larvae ERIC | andlI
genotypesn New Zealandhoneybeesandbeelarvae(Graham2015).

Further,usinga newtyping system(MLST), Morrisseyetal. (2014) reporfinding one
genotypgST3)thatis uniqueto New Zealand.

19.1.4. Epidemiology

In accordanceavith the scopeof this supplementaryisk analysisthis Sectionexaminegshe
newly describednoleculargenotypesf P. larvae Additionally, the mostrecentassessment
of therisk of transmittingAFB throughtradedhoneyis presented.

Themajority of publicationsin thefield of AFB genotypesreby Generscletal. whoreport
four genotypesf P.larvae namelyERIC, II, Ill, andIV. Of theseP.larvaeERIC | andli
arethetwo mostimportantgenotypesecognisedo causadiseaseFurther,therehavebeenno
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outbreaksof AFB causediy ERIC Il andIV reported(Generscl2010). Funfhauset al.
(2009)quotedthatii g e n o ERyCdlleandIV only existashistoricalisolatesin culture
coll ectionso

Rauchetal. (2009)concludethatthefastera P. larvaeisolateis killing infectedlarvae the
lessvirulentit will beonthecolonylevel. The extremelyfastkilling strainsmayhavecaused
the prematuredeathof the infectedlarvae,allowing atoo-efficient socialimmuneresponse
(nursebeeremovinginfectedlarvaeandthusspores)ndthereby impairinglisease
transmissionHence thesetwo genotypesnayrepresenanevolutionaryblind alleyfor P.
larvae, wheretheevolutionof P. larvaevirulenceon thelarval level cameto its limitation on
thecolonylevel.

De Pintoetal. (2011)reportedfour genotypesnamingthemERIC A, B, CandD. All the
genotypesriginatedfrom broodcombswith clinical signsof AFB. In particular,ERIC A and
B werethemostcommongenotypesletected. Unlikeheresultsreportedoy GenerschDe
Pintoetald Bndingssuggesthatmaybeall genotypesarecapableof causingclinical disease.

However,De Pintoetal. (2011)explainthatanaccuratecomparisorwith theresultsof
Generscl{2010)is not possiblebecaus®f differencesn methodologyelatedto the ERIC-
PCR.

To explorevirulencedifferencesamonggenotypesexperimentallyaninfectiousdiet
containingP. larvae subsplarvaewasfed to larvae12 hoursof age(mostsusceptibleage).
Generchetal. (2005)reporteddifferencedn thevirulenceof the strains.Larvaeinfectedwith
genotypeAB did not survivelongerthan10 dayspostinfectionwith ameanof 7.8 daysuntil
100%Ilarval mortality. A meantime of aboutl1 dayswasrequiredfor 100% mortality of the
larvaeexposedo the otherthreestrains.

With regardto cappingthe cells containinglarvae,about5% of the larvaeinfectedwith AB
surviveduntil after capping.For the otherstrains,about20-26% of the larvaedied after
capping.Althoughall strainswerepathogenidor larvae,theimpacton hivesinfectedwith the
differentstrainsin thefield is notknown.Genersclet al. (2005)hypothesis¢hatthe most
virulentstrainsat theindividual larval stagemayin factbe lessvirulentat the colonylevel.
This is becausdarvaeinfectedwith AB straindie rapidly andthereforemostlyprior to
capping.This allows nursingbeesto removedeadlarvaleadingto fewerbacterialspores
contaminatinghe hive. Onthe otherhand,the sloweractingstrainsthatallow thebeesto cap
thecellsbeforethe larvaedie maycausegreatersporecontaminatiorof the hive.

Despitetheresultsof Generscletal. (2005),it is notablethatthe methodologyof the
experiment wagighly artificial. This is becauséoneyis not naturallyfed to larvaelessthan
threedaysafteregghatch,andlarvaeolderthan53 hoursareno longersusceptibldéo AFB.
Thereforetherisk of transmittingAFB throughhoneyis consideregsmall(Mutinelli 2011).

Sturtevan{1932)concludedhatalthoughP. larvae maybe presenin honey,in most
instancest is atalevelthatis notcapableof initiating infection.

Moreover the principalmethodof diseasd@ransmissions theinterchangef honeybee
equipmenbetweerhives.Honeyis importedfor humanconsumptiorandnot asa feedfor
honeybees.Thehigh purchaseindshippingcostsprecludethe useof honeyasfeedfor honey
beegShimanukiandKnox 1997;Mutinelli 2011).
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Thereforetherisk of transmittingAFB throughtradein honeyis minimal (Sturtevantl932;
ShimanukiandKnox 1997;Mutinelli 2011).

The OIE Manualof DiagnosticTestsand Vaccinedor Terrestrial Animalschapteron AFB of
honeybees2013)(adoptedn 2008)hasno prescribedr alternativediagnostidestsfor
internationakrade.The Manualdescribe$?CRmethodologiegor confirmationof clinical
AFB andfor the analysisof sporesolutionsto identify theagent.The PCRmethodologies
outlinedin the Manualdo not differentiateP. larvae into genotyper furtherbreakthese
downinto sequenceypes.

Thereis newinformationon quantitativePCR methodéeingdevelopedvhich, unlike
traditionalPCR methodsallow quantificationof pathogerioad. The following is basedon a
reviewcarriedoutby R i v ietkalr (2013)on molecularmethoddor foulbrooddiagnosis.

It is predictedthatquantitativeP CRvaluescould possiblybe correlatedo sporecountsin
honeyor otherproducts.Thus,indicatingthe likelihood of infectiousdoseanddisease
transmissiorbasedon whetherthe sporecountexceeds particularthreshold.

Neverthelesghe actualsporethresholdnumberfor diseaseemergencer for its ability to
spreads not known.Further,havinga so-calledfisporethresholdnumbeb is unlikely to be
independentf otherfactorssuchasstrainvirulence,naturalhostresistanceand
environmentafactors.Thatis, beyondthe presencef the organismdiseasexpressiorand
organisntransmissibilitymayhavemultifactorialinfluencesdeterminingthe epidemiologyof
thedisease.

ForsgerandLaugen (2014) showthathigh sporeloadson adulthoneybeesareindicative of
clinical diseaseEvenif thelarvaearenot fed sporecontaminatedhoney,the sporelevelsin
the hive would increasewith a higherinfectionpressuren thecolony. Theremaynotbea
particularvolumeof contaminatedioneythatwould initiate infectionin everyhive (i.e.400g
of contaminatedhoney).It is morelikely therewould beawide variability on the volumeof
honeyrequireddependenbn chanceandthe susceptibilityof individuals (Forsgrer2016).

Additionally, thereis no consensusnwhatgeneis besttargetedor amplificationwhenusing
guantativePCR.Thereis furthergeneticresearchiequiredon the P. larvae genometo study
how manycopiesof aparticulartargetgenearefoundin thepathogengntiregenomeFor
instancetheremaybe numerougyenerepetitionsof a giventargetgenewhich could
invalidateanyattemptto correlatePCR quantificatiorio asporecount.

A furtherconsiderations determiningthe bestmethodfor DNA extraction(Forsgrerand
Laugen2014).

Moreover theguantitativeP CRmethodrequiressophisticatedaboratoriesandthereis no
methodvalidatedaccordingo internationaktandards.

In summaryagoodbeginningin newmoleculartechnologiesnvolving genomicsand
guantitativePCRhasbeenmade.However furtherresearchs requiredbeforequantitative
PCRresultscouldaccuratelyberelatedto sporecounts.Culturebasednethodsarecurrently
moreaccurateandrelatedto actualclinical diseas€ForsgrerandLaugen2014).
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19.1.5. Hazarddentificatiorconclusion

Sophisticatedaboratoriesusingstateof the art moleculartechnologyhavethe ability to discern
the geneticstructureof P. larvae into ERIC genotypes,and further break thesedown into
sequenceypes(Morisseyetal. 2014).

ERIC1 andll genotype®f P. larvaearepresenin New ZealandGenersci2011;Graham
2015;Morrisseyetal. 2014;Schéaferetal. 2014).

Although endemicthe genotypesapableof causingdiseas€ERIC | andll) areidentifiedas
ahazardn honeybeeproductssincethereis adomestigpestmanagemenrdtrategyin place.
ERIC Il andIV arenotfoundin thefield andprobablyexistonly aslaboratorystrains
(Funfhausetal. 2009;Forsgrer2016).Accordingly, ERIC Ill andIV genotypesrenot
identifiedasa hazardn honeybeeproducts.

19.2. RISKASSESSMENT

19.2.1. Entryassessment

In honey,sporesof P. larvaearecommonlydetectedSturtevan{1932)concludedhat
althoughP. larvae sporegnaybe presenin honey,in mostinstancest is atalevelthatis not
capableof initiating infection.

Neverthelesssinceimportedhoneymaycontainsporesat a level thatis capableof initiating
infection, or atleast wouldncreasdhe sporelevelsin the hive (if exposedo suchhoney),
entryis assessetb benonnegligible.

Thereis no newinformationthataltersthe previousentryassessmemonclusiongeachedn
therisk analysisof 2004 for beevenom,pollen,royal jelly, beeswaxpropolisandbeeswax
foundation.Thatis, thelikelihood of entryis non-negligiblefor pollen,royaljelly and
propolis,but negligiblefor beeswaxoundationandbeevenom.

19.2.2. Exposureassessment

Although P. larvae sporesarefound in honey,the actualsporethresholdnumberthat causes
AFB is notconclusively knownMoreover,therequiredsporecountto allow transmissiorio
honeybeesfrom consumingcontaminatedhoneyis alsonotknown( R i vetak 20E3).

Additionally, havinga so calledfisporethresholdnumbeb is unlikely to be independentf
otherfactorsthatwould havea directeffectonthetransmissibilityof infection.For example,
variationsin strainvirulenceof genotypesareknownto occur.In addition,naturalhost
resistancer susceptibilityof the honeybeeandenvironmentafactorsarealsolikely to
influencethe numberof sporesequiredto causealisease.

In summaryi|t is not possibleto accuratelycorrelatespore countén honeyor otherbee
productgto infectiousdoseanddiseasd@ransmission.

Neverthelesghe mostlikely meansf exposurghatwould initiate diseasavould beworker
honeybeeshathaveaccesdo honeythatcontainssporeswhichis subsequentlyed to
susceptiblg/ounglarvae.However,honeyis not naturallyfed to larvaelessthanthreedays
afteregghatch,andlarvaeolderthan53 hoursareno longersusceptibléo AFB. Thereforejn
reality, the likelihood of transmittingAFB through honeys small(Mutinelli 2011).Forsgren
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(2016)notesthatin a hive with a high sporeloadtheworkerhoneybeesmaytransmitthe
bacteriato larvaethroughcontaminateanouthparts.

Mutinelli (2011)argueghatconsideringhereportedaveragesporeconcentrationn honey
(Hansen984)andtheestimatecdive sporethresholdof 50 million (SturtevantL932),evenif
contaminatedhoneyweredirectly exposedo a susceptiblénive, atleast400gof honeywould
needto befedto initiate an AFB infection.However,in thecontextof importedhoney,this
practicewould beanunlikely eventsincebeekeeperdo notgenerallyfeedhoneyof an
unknownsourceto their hives.

Theprincipalmethodof diseasd@ransmissiorof AFB is apiculturalpracticessuchasthe
interchangef honeybeeequipmenbetweerhives.Honeyis importedfor human
consumptiorandnotasa feedfor honeybees.The high purchaseandshippingcostspreclude
theuseof honeyasfeedfor honeybeegShimanukiandKnox 1997;Mutinelli 2011).
Thereforethelikelihood of transmittingAFB throughtradein honeyis minimal (Sturtevant
1932;ShimanukiandKnox 1997;Mutinelli 2011).

In view of theabove thelikelihood thatimportedhoneywould bedirectly exposedo hives
andresultin adiseas®utbreak inrNew Zealandis assessetb be low.

Thereis no newinformationthataltersthe previousexposureassessmemonclusiongeached
in therisk analysisof 2004for pollen, royalielly, beeswaxandpropolis.Thatis, the
likelihood of exposuras nontnegligiblefor thesecommoditiesexceptfor propoliswhichis
consideredo be negligible.

19.2.3. Consequencassessment

Consequencesould bein proportionto the frequencyandnumberof hivesdirectlyexposed
to importedhoneyor otherbeeproductsthatarecapableof initiating infection. Any additional
costsincurredasaresultof infectionwould bein destroyinghe infectedhive, lost
productivityandthe costof hive replacement.

Assumingadirectexposurgathwayof New Zealandhivesto importedhoneybeeproducts,
therecouldbe consequencefsom introducingP. larvae sporesn honey,pollen,royal jelly or
beeswax.

Accordingly,theconsequencesreassessetb be non-negligible.

19.2.4. Riskestimate

For honey,pollen,royal jelly andbeeswaxthe likelihood of entryandexposureandthe
consequencesreassessetb be norrnegligible.

As therisk estimatds thereforenonnegligiblefor honey,pollen,royal jelly andbeeswaxthe
following risk managemenneasurefavebeenidentified for risk managerso consider.

Since theentryassessmeris negligiblefor beevenom,andthe exposureassessment
negligiblefor propolis,therisk estimatds negligiblefor thesecommodities.

Accordingly,norisk managemenneasuresarejustified for propolisor beevenom.
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19.3. RISKMANAGEMENT

The following pointswere consideredvhendrafting risk managemenbptionsfor P. larvaein
honey,royal jelly, beeswaxandpollen.

1 Thereis anofficial controlprogramfor AFB underthe New Zealand\ationalPest
ManagemenPlan(NPMP). The acceptabldevel of risk is signalledby therulesof the
controlprogram.Therelevantrulesare29 (1)and31 (1) which prohibit the saleor use
of beeproductsfrom hivesknownor suspectedo be clinically affectedoy AFB.
Underthe principle of non-discrimination covereth article 2.3 of theWTO Sanitary
andPhytosanitary agreememie measuregmposedon importedbeeproductsmust
notbegreatethanthoseachievedundertherulesof the official controlprogram.
Thereforethe saméevel of protectionthatis beingappliedto New Zealandhoney
beeproductscouldbeappliedto importedbeeproducts.

1 An equivalentevel of protectionunderthe New ZealandNPMP for AFB couldbe
achievedy requiringofficial veterinarycertificationfrom the countryor zoneof
origin thatthe beeproductswerenot derivedfrom hivesthatwereknownor suspected
to beclinically affectedby AFB. For equivalenceo the NPMP, suchcertification
would requirethe Competen®uthority to havesurveillancen place,knowledgeof,
andauthorityover,all domesticate@piariesexistingin thecountryor zone.However,
few countrieshaveeithercontrol programmedgor Americanfoulbroodor tracing
systemdo allow certificationof the origin of honeybeeproducts.

1 Equivalenceo the NPMP couldtheoreticallybe achievedf thebaselinespore
concentration ilNew Zealandhoneywereknown. In thatcase jmportedhoneycould
berequiredto haveno highersporeconcentratiothandomesticallyproducedhoney.

1 Forcountriesofficially freeof AFB in accordancevith theC o d eeGuéements,
recommendationaremadefor importinghoney,pollen,beeswaxpropolisandroyal
jelly. Thisis for usein apicultureandfor humanconsumption wherebiyhe commodity
hasbeenprocessedto ensuradestructiorof bothvegetativeandsporeformsof P.
larvaeby irradiationwith 10 kGy or anyprocedureof equivalentefficacyrecognised
by the VeterinaryAuthority of theimportingandexportingcountries.

N.B. If recommendationtor thedestructiorof P. larvaein thesecommoditiesare
developednto aninternationaktandardthesewill applyonly to importing countries
thatareofficially free from AFB. Thereforethesemeasuresvill notbeapplicablefor
New Zealand.

1 Inview of thenewinformationon sporecountsof P. larvae it is notpossibleto
accuratelycorrelatesporecountsin honeybeeproductsto infectiousdoseanddisease
transmissiorf R i vetak 20£3).Accordingly,the sanitarymeasuren the2004 risk
analysiswherehoneybeeproductshavebeentestedandfoundto havea sporecount
of lessthan500,000perlitre, is nolongerconsideredo be scientificallyjustifiable.

1 TheCoderecommendsnoptionwherebyhoneybeeproductsfor usein apicultureor
for humanconsumptiorhavebeentestedandfoundfree from sporesof P. larvaeby a
testmethoddescribedn the Manual
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1 Forcombwax, treatmenin boiling waterfor 20 minutesremovedhe vastmajority of
sporesTheviability of remainingsporesvasreducedo about0.001%of the viability
of unheatedporeq Gochnaued981).This level of reductionin germination
capabilityis similar to thatproducedoy gammairradiation at0.2Mrad (i.e. 2 kGy)
(GochnaueandHamilton 1970).However to ensurecompleteinactivationof spores,
wax mustbe meltedatatemperaturef 120°Cor higherandheld atthattemperature
for 24 hours(SmirnovandTsivilev 1969,citedin MathesorandReid 1992).

19.3.1. Riskmanagemerdptions

For honey.pollen,royaljelly, andbeeswax

Oneor acombinationof the following measuresouldbe consideredo effectivelymanage
therisk:

Eachconsignmentouldbeeither:

(1) from apiariessituatedin a countryor zonefreefrom American foulbrood

or

(2)  from hivesthatwereinspectedor American foulbroodvithin the previous12 months,
by a personcertifiedascompetento diagnosehe diseaseandfoundnotto be
clinically infectedor suspectedo be clinically affectedby Americanfoulbrood.

or

3) irradiatedwith 10 kGy

or

(4) heatedo 120°Candthenheldatthattemperaturdor 24 hours

or

(5) havebeenfoundfreefrom sporesof P. larvae by atestmethoddescribedn the
Manual

N.B. Thereareno prescribedestsfor internationakradein honeybeeproducts.
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20. Melissococcuplutonius

20.1. HAZARIDENTIFICATION

20.1.1. Aetiologicahgent

Europearfoulbrood(EFB) is a bacterialinfectioncausedy Melissococcuplutonius This is
thesolespecieglescribedn the Melissococcugenussolatesof M. plutoniushavebeen
regardedasremarkably homogeneobssedon morphological physiologicalimmunological
aswell asgeneticstudies(Forsgrer2010).

Neverthelessjueto recentadvancesn moleculartechnologymultilocussequenceyping of
M. plutoniusrevealsmanydifferentisolateswhich havebeengroupedinto 3 clonal
complexeqBudgeetal. 2014;Takamatsietal. 2015).Further,atypicalstrainsthatare
distinctfrom typical M. plutoniushavealsobeenrecentlyreported Takamatstetal. 2015).

20.1.2. OlElist

Europearioulbroodof honeybeess alisteddisease.
20.1.3. NewZealandtatus

Melissococcugplutoniusis anexoticandnotifiableorganism.

20.1.4. Epidemiology

Europearfoulbroodis found throughoutheworld whereapicultureis practisedexceptfor
New Zealand(Alippi 2014).

Europearfoulbroodis anintestinalinfectionof honeybeelarvae(Takamatsietal. 2015).
The infectiouscycle beginswhena larva eatsbroodfood contaminatedvith the causative
agentM. plutonius Bacteriamultiply vigorouslyin the midgut of the honeybeelarvae.

Infectedlarvathatsurviveexcretethe organismwith their faecesvhenpupatingand
contaminate theomb.As adultworkerhoneybees, theyctascarriersof the bacteriumnot
only within the colonybut alsobetweercoloniesandapiaries|f theinfectedlarvaedie before
theypupate mostof the bacteriain themareeliminatedfrom the colonywhentheyare
cleanedout by adulthoneybees(Forsgrer2010).Outbreakggenerallyareseltlimiting
(Bailey 1960).Clinical signsof EFB areonly likely whentheratio of nursebeesto diseased
larvaedecreasefor somereasonsuchaswhennursebeesarerecruitedawayfrom larval
feedingby thedemand®f a high nectarflow. Whenthis imbalanceoccurs,infectedlarvae
thathavea higherthannormaldemandor food arenot removedandvisualsignsof the
diseasen theform of diseasedarvaein combsbeginto appeat(Alippi 1999). Once
sufficientnursebeesareagainableto cleanoutdeadlarvae, thediseasaisuallysubsides
(Bailey andBall 1991). Therefore honeybeecoloniesareusuallymoreseriouslyaffected
duringthe springandearlysummer(Tarr 1938; White 1920).

Outbreaksf thediseasappeato belinked to colonystressconditionssuchaslack of food
or water.Geneticfactors,weatherandgeographynayalsoplayarole. Mostlarvaedie within
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abrief period usuallyaroundmidsummeiandsudderoutbreakf thediseasdollowed by a
spontaneourecoverya few weekslaterhasbeenobservedForsgrer2010).

M. plutoniusis a homogeneoubacterisandthe solespeciesiescribedn the Melissococcus
genusHowever multilocussequenceyping of internationalsolatesrevealedhe presencef
3 clonalcomplexesn the M. plutoniuspopulation(Budgeetal. 2014; Takamatsietal. 2015).
Further,atypicalstrainsthatarephenotypicallycangrow underconditionswheretypical M.
plutoniuscannot)andgenotypicallydistinctfrom typical M. plutoniushavebeenreported
(Takamatsietal. 2015).

Haynesetal. (2013)usingnextgeneratiorsequencingdentified highly polymorphicregions
of the M. plutoniusgenomg(in anotherwisegeneticallyhomogenousrganism)andused
theseloci to createa modified sequenceéyping schemeTheresultsof the metagenomic
techniqueshowedthatthe globaldistributionof M. plutoniusvariantsis not uniform.

As far asvariation invirulenceof Melissococcuglutoniusis concernedthereappearso be
somerecentevidencehatsuggestslifferentstrainsexistacrosshe globe,possiblywith
variationsin pathogenicitylUsingsophisticatednoleculartechnologydifferencesn
sequencediffering by only onepointmutationcanbedetected R i vetak 20&3).The
differentstrainsidentified havebeengroupednto so-calledsequenceypes(Arai etal. 2014;
Budgeetal. 2014; Takamatsietal. 2014).Usingmultilocussequenceyping, Budgeetal.
(2014)typed15 M. plutoniusisolatesrom outbreaksn EnglandandWalesthatwere
groupednto threeclonalcomplexeslt wasnotedthatclonalcomplexesappearedo vary in
pathogenicitysinceinfection causethy the morepathogeniczariantswasmorelikely to lead
to honeybeecolonydestructionBudgeetal. 2014).

Thefollowing is basedonareviewcarriedoutby R i v ietlalr (2013)on moleculamethods
for detectingM. plutonius It is predictedthatby usingquantitativePCRvalues thesecould
possiblybe correlatedo pathogen loath honeyor otherbeeproducts.The conjectures that
knowingthe pathogeroad mayindicatethelikelihood of infectiousdoseanddisease
transmissiorbasedon whetherthe pathogerioad exceeds particularthreshold.

Neverthelesghe actualgenecopythresholdnumberfor diseaseemergencer for its ability to
spreads not known. Further,havinga so-calledfigenecopythresholdnumbeb is unlikely to
beindependenof otherfactorssuchasstrainvirulence,naturalhostresistanceand
environmentafactors.Thatis, beyondthe presencef the organismdiseasexpressiorand
organisntransmissibilitymayhavemultifactorialinfluencesdeterminingthe epidemiologyof
thedisease.

Additionally, thereis no consensusnwhatgeneis besttargetedor amplificationwhenusing
guantitativePCR.Thereis furthergeneticresearchiequiredonthe M. plutoniusgenometo
studyhow manycopiesof a particulartargetgenearefoundin the pathogengntiregenome.
Forinstancetheremaybe numerougyenerepetitionsof a giventargetgenewhich could
invalidateanyattemptto correlatePCRquantificationto a pathogerioad.

Moreover theguantitativeP CRmethodrequiressophisticatedaboratoriesandthereis no
methodvalidatedaccordingo internationaktandards.

In summaryagoodbeginningin newmoleculartechnologiesnvolving genomicsand
guantitativePCRhasbeenmade However,furtherresearchs requiredbeforequantitative
PCRresultscouldaccuratelyberelatedto pathogerioadin honeybeeproducts.
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In thefield, EFB diagnosidgs basedon visualinspection andletectionof diseasedarvae.
LaboratorydiagnosticsncludeculturingM. plutonius butthis is difficult dueto bacterial
overgrowth andastidiousgrowthrequirementsHowever,PCRassaysreavailablethat
readilyidentify M. plutonius

Neverthelesdpor PCR,thetargetsequences thegenesof typical M. plutoniusareidentical
to thoseof the correspondingenesof atypicalM. plutonius Thereforethe PCRprobesand
primerscurrentlyin useareunableto differentiatethe two types Aria etal. (2014)developed
anovelM. plutoniusspecificPCRwhich detectsypical andatypicalM. plutonius

M. plutoniuscanbetransmittedvia honeybeeproductssuchashoney,royal jelly andbee
pollenthathasnotundergonéneattreatmen{Alippi 2014).

20.1.5. Hazarddentificatiorconclusion

Sensitivegeneticdiscernmentisinggenomicanalysisof isolatesof Melissococcusglutonius
hasidentified differentisolatesaroundtheworld, includingatypicalisolates However,all
isolatesof M. plutoniusareexotic organismgno matterwhatthe particulargeneticstrain
designationshereofmaybe).

Accordingly,sinceM. plutoniusis exoticandlistedasanunwantedandnotifiable organism,
all isolatesareidentified asa hazardin honeybeeproducts.

20.2. RISKASSESSMENT

20.2.1. Entryassessment

Europearfoulbroodis anintestinalinfection of honeybeelarvaeandthereis no evidencehat
this fastidiousanaerobi@rganismgrowsanywhereotherthanin thelumenof thelarval
midgut(Bailey 1959; Takamatsietal. 2015).Erleretal. (2014)demonstratethatalthough
M. plutoniusmaybe presenin honey,growthof M. plutoniusis completely inhibited.

It is generallyacceptedhat M. plutoniuscanbe presentandcansurvivein honey,pollen,
beeswaxpropolisandroyal jelly thathasnotundergonéeattreatmentAlippi 2014).

Honey

M. plutoniuscanbefoundin honey frominfectedhives,albeitin relativelylow numbersin
onestudy,6% of bulk honeysampledrom endemicareasvereculturepositivefor M. pluton
(HornitzkyandSmith1998). The concentratiorof M. plutoniusreportedn honeyunder
naturalconditionsis up to 3.3 x10° organismgper ml (Woottonetal. 1981).

McKeeetal. (2003)hasdemonstratethatthe polymerasechainreaction(PCR) assais a
moresensitivetool for thedetectionof M. plutoniusin honeythanculture.In astudyof 80
honeysampledrom differentstatesn Australia22/80(27.5%)werepositiveby culture
wherea$7/80(71.3%)werepositiveusingPCR.Thiswork demonstratethat M. plutoniusis
morecommonin honeythanpreviouslydemonstrated.

Thelikelihood of entryin honeyis thereforeassessetb be non-negligible.
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Royaljelly

M. plutoniuscanbefoundin royal jelly, althoughthereis little indication fromthe literatureof
thelikelihood of this occurring.Royaljelly importedinto New Zealandwasroutinely
testedfor the presenc®f M. plutoniusuntil December 2001 (GiacandMalone1995),when
importsweresuspendedbllowing theisolationof M. plutoniusin quarantinédrom threeout of
10 samplesof freezedried, bulk royaljelly importedfrom China(Jamaludiretal. 2002).
Thelikelihood of entryin royal jelly is thereforeassessetb be nonnegligible.

Pollen

Beecollectedpollendoesnot appearto havebeentestedfor the presencef M. plutonius
However,in view of theability of the organisnto surviveonthewalls of cellsthathave
containednfectedlarvae(Bailey 1959),it appearseasonabléo assumehatbeecollected
pollenis likely to be contaminateavith the organismwhencollectedby beesfrom infected
colonies.Thelikelihood of entryin pollenis thereforeassessetb be non-negligible.

Propolis

Therearenoreportsof propolisbeingcontaminatedvith M. plutonius,andtheantimicrobial
propertiesof propolis(Ghisalbertil979;Grangeand Davey1990)mayindeedlimit the
survivalof this organismHowever,sinceM. plutoniusis thoughtto beableto overwinteron
thesidesof cell walls or in faecesandwax debrison the bottomof the hive (Shimanuki
1997),andsincepropolis,whetherfrom scrapingor propolismats,oftenhasawax
componentthelikelihood of M. plutoniusbeingpresenin propolisis assessetb be non
negligible.

Beeswax

Althoughwax hasnot beentestedfor M. plutonius sincethe organismis knownto persiston
thewalls of cells, it is reasonabléo assumehatwax maybe contaminatedby the organism,
atleastat thetime of its formation.Thereforethe likelihood of M. plutoniusbeingpresenin
raw beeswaxcappingsandcombwax is assessetb be non-negligible. Thelikelihood of M.
plutoniusbeingpresenin processed beeswasdefinedin section4.4 or in beeswax
foundationwill dependonthetime/temperaturparametersf themanufacturingorocessand
it is thereforereasonabléo considerthe likelihood to be non-negligibleunlessa critical
time/temperaturbasbeenachievedhatdestroysMl. plutonius

Beevenom

Thereis noevidencethatbeevenomcanharbourM. plutoniusand,consideringhecollection
methoddor beevenom,andthe anaerobiconditionsrequiredfor growth of the organism,
thereis nogoodreasono assumehatsignificantcontaminatiorof beevenomis likely. The
likelihood of the organismbeingpresenin venomis thereforeassessetb be negligible.

Entry assessmemonclusion

Thelikelihood of entryof M. plutoniusis assessetb be non-negligiblefor honey,propolis,
pollen,royal jelly and beeswax, biittis assessetb be negligiblefor beevenom.
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20.2.2. Exposureassessment

For M. plutoniusbacteriain importedbeeproductsto comeinto contactwith susceptible
speciesn New Zealandthesecommoditiesvould haveto be harvestedy workerbeesand
takenbackto hivesandfedto younglarvae,or befed directlyto the colonyby beekeepers.

Experimentallyat least100bacteriavereableto initiate infection inexposedarva(Bailey
1960).McKeeetal. (2004)transmittedEFB to healthylarvaby providingexcess
contaminatedood ata minimum concentratiorof 200 bacterialcells per millilitre. Clinical
signsof EFB areonly likely whentheratio of nursebeeso diseasedarvaedecreasefor
somereasonsuchaswhennursebeesarerecruitedawayfrom larval feedingby the demands
of a high nectarflow. Whenthis imbalanceoccurs,infectedlarvaethathavea higherthan
normaldemandor food arenotremovedandvisual signsof thediseasen theform of
diseasedarvaein combsbeginto appear(Alippi 1999).

Thereforejt is importantto notethatin the experimentf McKee etal. (2004)andBailey
(1960)the naturalhousekeepingffectof adultbeesin the hive wasabsent.

Thereforejt is not possibleto extrapolatdrom theseexperimentatesultsto natural
conditionsexceptto saythatthe infectiousdoseof M. plutoniusis likely to be considerably
higherundernaturalconditions.

Honey,pollenandsomeforms of royal jelly areconsideredo be attractiveto bees Royal
jelly is tradedmainly for usein the cosmetiandustryandin the human healtfiood market
(OIE 2015)andin this form it is unlikley to be exposedo honeybeesin aform thatcould
transmitinfection.

Propolisandbeeswaxin theformsthatareinternationallytraded,arenot consideredo be
attractiveto bees.This notwithstandingif wax is madeinto foundationor appliedto plastic
frames,it maybe putinto directcontactwith honeybeesegardles®f its attractivenesso
beesSimilarly, beekeepermayfeedpollento beesor addedo proteinsupplemenfeedsto
increaseattractivenessandroyal jelly maybe usedto primequeencell cupswhenproducing
gueerbees.

Moreover,if anyunattractivedbeeproductsaremixedwith honey theywill becomeattractive
to bees.

Thereforethelikelihood of exposureo susceptiblespeciesn New Zealands assessetb be
nonnegligiblefor honey,pollenandroyal jelly. In addition,sincebeeswaxmaybe madeinto
foundationor appliedto plasticframes thelikelihood ofexposuréas assessetb be non
negligible.For propolisthe likelihood of exposurds assessetb be negligible.

20.2.3. Consequencassessment

Exceptfor New Zealand EFB occursworldwidewhereverapicultureis practisecandappears
to bebenignin somepartsof theworld andyet moreseverdn others.in general EFB is self
limiting andis not considered seriousdiseasdy mostbeekeeperBailey 1960;Alippi
2014).

However,undercertainconditions,asis beingcurrentlyreportedn Switzerland EFB may
causeseverdossesn brood,resultingin loweryieldsof honey(Alippi 2014).
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Apartfrom the presencef the organismthedifferencein severityof diseasearoundthe
world maybedueto otherfactorssuchasclimate,variation innutritional quality of food and
geneticvariationsin hostsusceptibility.

Historically, sinceM. plutoniushasbeenregardecasgenetically homogeneoudifferencesn
virulencebetween isolateundworldwide could havebeenconsideredo havea negligible
effect. Neverthelesspasedon newmoleculartechnologyjt appearsherearedifferent
isolatesfoundworldwide.However,it is not knownwhich isolatedavethe ability to express
virulencefactorsthatwould makethemmorepathogenic.

Consequencesf introduction andestablishmenin New Zealandwould bein proportionto
whetherbenignor severeclinical signsarecausedy infection. EFB could havea
consequencr beecoloniesusedfor pollination (Shimanukil997), sincenorethan70,000
coloniesin New Zealandareusedfor kiwifruit pollinationandfor the manythousand®f
coloniesusedfor pollinating pip andstonefruits, berryfruits andsmallseeds.

Beekeepers Australiaandelsewherdind it necessaryo feedantibioticsto control EFB,
andthis maybe necessarif the diseasavereto be introducedto New Zealand.Thefeeding
of antibioticsto honeybeeshasimplicationsfor the AmericanFoulbroodNationalPest
Managemen$trategywhichreliesonbeekeeperbeingableto diagnoseclinical signsof
American foulbrood.Feedingantibioticshasbeenreportedto maskAmericanfoulbrood
diseasesigns,thusmakingit moredifficult to detectandcontrol(Oldroyd etal. 1989).

Although thepresencef EFB would probablynotresultin restrictionsbeingplacedonthe
exportof beesandbeeproductsirom New Zealand assuminghe feedingof antibioticsto
honeybeeswerenecessarythentherecouldbea minor negativeeffecton honeyexports.
This is becaussomeimportingcountriesmayrequireNew Zealandhoneyto be testedto
ensurdt doesnot containantibioticresidues.

Europearfoulbroodis unlikely to haveanyeffectson New Zealandnativeinsectssincethis
fastidiousanaerobi®@rganismis restrictedto honey beeandit appearsableto grow only in
thehoneybeelarval midgut. EFB causegproblemsin commerciabeekeepindgpecausef the
socialnatureof A. mellifera, which formscoloniescomprisingmanythousandsf individuals
in closecontactwith oneanotherguite unlike nativebeeswhich aresolitaryinsectsand
wherethereis no contactbetweergenerationgDonovanl1980;Donovanetal. 1984;
Mathesoril997).

Accordingly,the consequencesreassessetb be non-negligible.

20.2.4. Riskestimate

For honey,pollen,royal jelly andbeeswasxhelikelihood of entryandexposureandthe
consequencemreassessetb be nonnegligible.

As aresult,therisk estimatas non-negligibleandM. plutoniusis assessetb bearisk in
honey,pollen,royal jelly andbeeswaxThefollowing risk managemenmneasurefiavebeen
identified for risk managerso consider.

Sincethe entryassessmerig negligiblefor beevenom,andthe exposureassessment
negligiblefor propolis,therisk estimatas negligiblefor thesecommodities.

Accordingly, norisk managemenneasuresrejustified for propolisor beevenom
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20.3. RISKMANAGEMENT

The following points could be consideredwhen drafting risk managemenbptions for M.
plutoniusin honey,royaljelly, beeswaxandpollen.

1 Irradiationat107 15kGy eliminatedM. plutoniusfrom honey(Hornitzky 1981). In
honeythathada startingconcentratiorf 1.23 x10° organismgerml, no organisms
survived14 kGy, andthis appeardo beagenerallyrecommendetteatmentevel
(Hornitzky 1994).

1 TheCoderecommendsioney,honeybeecollectedpollen,beeswaxpropolisand
royaljelly (thatcomesfrom apiariesnotin acountryor zonefree from EFB) be
irradiatedwith 15kGyor anyprocedureof equivalentefficacy.

1 Howeverthe Codedoesnot specifywhattreatmentsareof equivalentefficacyto
irradiation. The Coderecommendsghatanequivalenimeasures to berecognisedy
theVeterinary Authoritieof theimportingandexportingcountry.

1 Thermalinactivationof M. plutoniushasbeenstudiedonly in honey t is assumed
thermalinactivationwould be similar for all honeybeeproducts Utilising theresults
of two thermalinactivationstudiesfor M. plutoniusin honey(Woottonetal. 1981,
Ball etal. 2001), amodelwasdevelopedhatpredictsthetime andtemperature
combinationgequiredto achievea 6D reduction(99.9999%)n organismnumbek.
Adoptingthetime temperatureombinationdrom this modelwould providea very
high levelof assuranc¢hat M. plutoniuswould be inactivatedandthatthis couldbe
considereaquivalento irradiation.

1 Additionalto treatmentthe Codealsoprovidesanoptionwherethe commoditycanbe
foundfree of M. plutoniusby atestmethoddescribedn the Manual

1 TheManualdescribesulturemethodsanda PCRfor thedetectionof nucleicacid of
M. plutoniusin honey angollen.

1 Inregardgestingfor the presencef M. plutoniusin honeybeeproductsthe organism
is relativelydifficult to culturein thelaboratory,asit is afastidiousanaerobe.
Nevertheless;ultivationhasbeenusedto detectthe organismin honeybeeproducts
(GiaconandMallone 1995;Hornitzky andSmith 1998).

1 ThePCRdescribedn the Manualcanbeusedfor thedetectionof M. plutoniusin
honeyandpollen(Djordjevicetal. 1998;Govanetal. 1998;McKeeetal. 2003).
However theuseof PCRfor testinghoneyor pollenthathasbeenheattreatedto
inactivateM. plutoniusmaycausefalsepositivetestresults.This is dueto the high
sensitivityof PCRwherebynucleicacid couldstill be detectedalthoughheattreatment
hasinactivatedthe organism.

B Thedetailsof themodelandpredictedresultscanbefoundin M A F @@04honeybeeproductsrisk analysis
(MAF 2004).
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20.3.1. Riskmanagemerdptions
For venomandpropolis

No sanitarymeasuresrerequired.

For honey pollen,rovyaljelly, andbeeswax

Oneor acombinationof the following measuresouldbe consideredo effectivelymanage
therisk:

Eachconsignmentouldbeeither:
(1) from apiariessituatedin a countryor zonefree from Europearfoulbrood
or

(2) irradiatedwith 15 kGy
or

3) heatedn accordancevith thetablebelowto achievea 6D reduction inorganism
number

Time-temperaturgreatmentsequiredto reducethe numberof M. plutoniusby

99.9999%.

Temperature (°C) Time
50 54 h
60 10 h
70 1 h48 min
80 22 min
90 5 min
100 5 min

Note: intermediatdemperaturesanbe consideredn discussiorwith MPI usingthe
predictivemodeldeveloped.

An alternativeto theabovemeasuredpr royal jelly andpollenonly, is to importthe pollenin
aform thatis notconsideredo be attractiveto bees suchasconsumeireadycapsulesor
tabletspackagedor directretail sale.

or

(4) havebeenfoundfreefrom M. plutoniusby atestmethoddescribedn the
Manual

N.B. Thereareno prescribedestsfor internationaktradein honeybeeproducts.The Manual
presentzultureandPCRtestingmethodologiesHowever,PCRis unableto differentiate
viable from inactivatedorganisms.
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21. Apocephaluborealis

21.1. HAZARIDENTIFICATION
21.1.1. Aetiologicahgent

Apocephalusorealis is a speciesof phorid fly (Order Diptera, Family Phoridag. This fly
belonggo the parasiticsubgenudMesophorgBrown 1993).

21.1.2. OlElist
Phoridflies arenotlisted.

21.1.3. NewZealandstatus
Apocephalusorealishasnotbeenreportedandit is notlistedasanunwantecbrganism.

21.1.4. Epidemiology

Apocephaludorealisis nativeto North Americaandwidely distributedthere.A. borealishas
historicallybeenknownto parasitise bumblebeasidwaspsbut not honeybees.

However,Coreetal. (2012) recentlylescribedhefirst reportof A. borealisparasitising
honeybeesin the SanFranciscdayregion. Theauthorssuggestedhatphorid fly maybea
possiblecauseof colonycollapsedisorder(CCD). Runckektal. (2011)alsodetectedgphorid
fly RNA in asurveyof honeybeesamplegakenfrom coloniesmovedaroundMississippi,
SouthDakotaandCalifornia. However,A. borealisparasitismof honeybeesis anuncommon
phenomenoiiRunckeletal. 2011)andsounlikely to a haverolein CCD.

Mostrecently,Ravoetetal. (2013)providedmolecularevidencefor the presencef parasitic
phoridfly in honeybeescollectedin Belgium.However,phoridfly wasnotassociatedvith
anywinter lossedn theaffectedb e ecalohies.The detectionof phoridfly RNA was
unexpectea@ndit is thefirst descriptionof A. borealis(or ageneticallysimilar phoridfly)
parasitisinghoneybeesoutsideof the United Statesof America.

Thelife cycleof A. borealisinvolvesfemaleflies pursuinghosthoneybeesuntil theylandon
theirabdomensndinsertthe ovipositorandinject eggs.As thelarvaedevelopin thebee,
theycausebeeso exhibit neurologicakignssuchasdisorientationwalking in circlesandan
inability to stand.The honeybeesalsoremaininactiveduringthe daytimeuntil thegrowing
larvaeeventuallycausethe deathof their host. The parasitisedeesarealsoknownto fly at
nightandshowotherunusuabehaviorssuchasabandoningr beingejectedfrom their hives
to die somedistancerom the hive. Consequentlyno phorid fly adultsarefoundin the hives
(Coreetal. 2012).

In theparasitisechoneybee larvaetakeabout aveekto develop Maturefly larvaethen
typically emergdrom the hostbeebetweerthe headandthoraxandpupateawayfrom the
deadhoneyb e eébodg(Coreetal. 2012).
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21.1.5. Hazarddentificatiorconclusion

Phoridfly larvaeareuncommonlyassociatedavith honeybeesandadultflies havenotbeen
foundin hives(Runckeletal. 2011;Coreetal. 2012).

Thereis no evidenceto showthatphoridflies or anypartof their life cycleareassociated
with honeybeeproducts Furtherthereareno reportsof phoridfly transmission vidnoney
beeproductsandit is notanOIE listeddiseasef honeybees.

In view of theabove phoridflies arenotidentifiedasa hazardn honeybeeproducts.
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22. Apicystisbombi

22.1. HAZARIDENTIFICATION
22.1.1. Aetiologicahgent

Apicystisbombiis a protozoalparasite(phylum Apicomplexa)of bumble beesthat hasbeen
describedn honeybees.

22.1.2. OlElist
Apicystisbombiis notlisted.

22.1.3. NewZealandstatus

No bumblebeesinfectedwith A. bombiweredetectedluringstudiescarriedout on 30
sampledetweerl9741977(Macfarlaneetal. 1995).Accordingly,this providessome
evidencahatNew Zealandmaybe freefrom A. bombi However,sensitivemolecular
detectiormethodsarenow available.

A. bombiis not listedasanunwantedorganismandtherehavebeenno surveyscarriedout to
detectA. bombiin Apismellifera

22.1.4. Epidemiology

Apicystisbombiis a low prevalencegrotozoarparasite principallyf bumblebeeg(Lipa and
Triggiani 1996;Plischuketal. 2011).This protozoarhasbeenreportedirom North America,
France Jtaly and Switzerlandout could occuruniversallywherebumblebeesarepresent
(Macfarlaneetal. 1995;Lipa andTriggiani 1996).However,in China,a smallsurveyof five
honeybeecoloniesusingmoleculardetectiormethodsdid notdetectA. bombiDNA (Yanget
al. 2013).

Thesporozoiteof A. bombiemergdn theintestineof bumblebeesfrom ingestedoocysts
which penetratehroughthe midgutwall into thebodycavity andinfectthefat bodycells. In
thesefat cells, the sporesdevelopandmultiply. A descriptionof the pathologycausedy
infectionis lackingbut apparently heavgporeaccumulationsn the fat bodyof queerbumble
beesmaycauseprematuredeath(Macfarlaneetal. 1995).

Macfarlaneetal. (1995) suggestetthatperhapsA. bombimaybeableto infect honeybeesas
well asbumblebeessincethe hostspecificityof A. bombiandA. mellifera wasnot known.

Lipa andTriggiani (1996)reportedthatA. bombiwasa cosmopolitarparasiteof Bombusand
Apisspeciesincel0 bumblebeespeciesn EuropeandNorth Americawerefoundto be
infected.In regardA. mellifera, thefirst reportof the parasiten onebeein Finlandin 1990
wasdocumented.

This observation indicatethatA. bombimayalsoinfect A. mellifera However,the
researcherkipa andTriggiani (1996)includedthe caveathatthe singleobservatiorof A.
bombiin ahoneybeerequiresconfirmation.This is becauseédentificationof the parasitevas
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basedon oocystmorphologyandtherecouldbe otherspeciesof protozoanvolved. It is not
knownwhetherthe A. bombidiscoveredn beesarethe samestrainasthosefoundin bumble
beesandwhetherinterspeciesransmissions possible Graystocketal. (2015)suggesthat
flowersarelikely hotspotdor thetransmissiorof pollinator parasites.

SubsequentlyRlischuketal. (2011)providedonly the secondeportshowingmolecular
evidencahatA. bombiwaspresenin theadiposdissueof A. melliferabutatalower level of
infectionthanin bumblebeesTherewereno clinical signsin the parasitisechoneybees.

Mostrecently,molecularsurveysto detectDNA of A. bombiin honeybeeshavebeencarried
outin JapanEurope ArgentinaandMexico (Morimoto etal. 2013;Ravoetetal. 2013;
Maharramowetal. 2013).Thegenerakonclusionfrom thesestudiesis that A. bombiis
distributedwidely but atalow prevalencen honeybeescomparedvith otherparasitegand
virusesof honeybees.

Althoughit hasbeenshownthrough moleculadetectionrmethodshat A. bombimaybe
presenin honeybeesits significanceis not known. Ravoetet al. (2013)reportsthatthe
presencef this protozoann honeybeecolonieshadno effectonwinter colonylosses.

Thepathologycausedy infectionin bumblebeeshasnotbeenwell investigatecdr
describedNo clinical signshavebeendescribedn honeybeesinfectedwith A. bombi

Moreover,althoughA. bombimaybe presenin honeybeesit is notknown if theyaredead
endhostsor true hostsin whichthelife cycle couldbecompleted.

22.1.5. Hazarddentificatiorconclusion

It is notconclusivelyknownif A. bombiis exoticto New Zealand.Thereis weakevidenceo
supporta claim of countryfreedom.However,it appear®. bombicouldbe presensince
overseastudiesusingmoleculardetection methodsaveidentifiedits ubiquitousnature
everywherdoumblebeesarefound (Maharramowetal. 2013;Morimoto etal. 2013;Ravoetet
al. 2013).

A. bombiin honeybeeshasnotbeenreportedto causeclinical diseaseandit is notknown if
honeybeesareatrue hostfor this parasite.

Thelife cycleof A. bombiis suchthatit is primarily associateavith bumblebeesbutalso
mayinfect honeybees However therearenoreportsof anassociatiorof this protozoarwith
honeybeeproductsandtherearenoreportsof transmission vidaoneybeeproducts.

Apicystisbombiis not listedwithin the OIE list of honeybeediseases.

In view of theabove,A. bombiis notidentifiedasa hazardn honeybeeproducts.
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23. CrithidiamellificaeandLotmaria passim

23.1. HAZARIDENTIFICATION
23.1.1. Aetiologicahgent

Crithidia mellificae is a protozoanflagellate that belongsto the Order Kinetoplasteafamily
Trypanosomatidae

In the past, honey bee trypanosomeshave been classified as a single species,Crithidia
mellificae However, Schwarz et al. (2015) who carried out phylogenetic analysis of
trypanosome$rom honeybees,concludethat what previouslyhad beenclassifiedas Crithidia
mellificae may in fact be anotherspecies.Schwarzet al. (2015) proposethe new speciesbe
named_.otmariapassim

23.1.2. OlElist
Trypanosomesf honeybeesarenotlisted

23.1.3. NewZealandstatus

No specific survey$havebeencarriedout to detectC. mellificaein Apismelliferaandit is not
listedasanunwantedorganism.

However,arecentinvestigationinto hive mortality eventsin the Coromandetlistrict using
newdiagnosticdechniquesdentified Lotmaria passinfor thefirst timein New Zealand
(Borowick andGoodwin2015;MP1 2015).

Subsequenthyl,.. passimhasbeendetectedn beekeepeoperationsutsideof the Coromandel
district. Lotmariapassimis likely to havebeenpresentfor sometime. It hassimplygone
undetectedintil theadvancemenn diagnostidechnique€nableddetection(MPI1 2015).

23.1.4. Epidemiology

C. mellificae is a cosmopolitantrypanosomeof honeybeesreportedfrom North and South
America, Australia, China, France,Japan,Switzerlandand Belgium (Langridgeet al. 1967,
Morimoto et al. 2013; Ravoetet al. 2011; Runckelet al. 2011; Yang et al. 2013). Recently,
Schwarzet al. (2015) have concludedthat their newly discoveredspecies(basedon genetic
differences)Lotmaria passium is likewise global and commonin honeybees.Ravoetet al.

(2015)developeda moleculardiagnostianethodto differentiateC. mellificaeandL. passim

The original descriptionof C. mellificae isolatedfrom Apis mellifera in apiariesof Victoria,
Australia, was reportedin 1967 (Langridgeet al. 1967). Recent phylogeneticanalysison
geneticdata from a trypanosomeisolated from a honeybee (thought most likely to be C.
mellificag was carried out by SchmidHempeland Tognazzo(2010). Their geneticanalysis
separate. mellificaefrom C. bombij a globally distributedtrypanosomef bumblebees.This
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geneticseparatioragreedwith experimentatesultsthat show A. melliferais not susceptiblgo
C. bombiandvice versa(Ruiz-GonzalezandBrown 2006).

Little is knownaboutC. mellificag possiblydueto its low pathogenicitfRuiz-Gonzalezand
Brown 2006).Thelifecycle, transmissiorand survivabilityof C. mellificaeis very likely to be
similar to the closelyrelatedC. bombiof bumblebees Crithidia bombiis transmittedby the
faecatoralroute. The parasiteresidesn theintestineof the hindgutof the bumblebeehost
whereinfective stagesrepassedvith faeceqRuiz-GonzéalezandBrown 2006). These
infective stagesassociateavith thefaecescansurviveonly a very shorttime outsidethe host
(SchmidHempelandTognazzd@010).Infectionwith C. bombiis only of slight significance
to bumblebeehealthandit is notarecognisegathoger(Macfarlaneetal. 1995).

In the United Statesof America,Runckeletal. (2011)usingmoleculaimethodseadily
detectedC. mellificaein honeybees As aresult,honeybeeintestinesveredissectedandC.
mellificaewerevisualisedandisolated. However the presencef the organismhadno effect
oncolonyhealth.

Further,the original descriptionof C. mellificaeisolatedfrom Apismelliferain apiariesof
Victoria, Australiaalsoinvolved experimentally examiningzhethertherewereany health
effectsfor infectedhoneybeesNo significantdifferencesn mortalityratesbetween the

infectedandnorrinfectedhoneybeeswasobservedLangridgeetal. 1967).

Fromsampling363 honeybeesin Belgium,Ravoetetal. (2013)reportedmolecularevidence
of C. mellificaebeingpresenin 70% of the samplesNo clinical signsin honeybeesinfected
with C. mellificaewerereported Neverthelessa vaguecorrelationbetweerthe presencef C.
mellificaeandcolonycollapsedisorder(CCD) wassuggestedt is explained thathe
proposedorrelationis probablybecaus®f synergisticeffectsof a multifactorialnature
whereby coloniearemorevulnerablewhenalsoinfectedwith NosemaceranaeandVarroa
destructor(Ravoetetal. 2013;Runckeletal. 2014).

Also, Cox-Fosteretal. (2007),Cornmanetal. (2012)andvanEngelsdorgtal. (2009)
investigatedvhetherC. mellificaemaybe implicatedasa causeof CCD. Resultsof these
studiesdeterminedhat C. mellificaewascommonlyfoundin both CCD-affectedcoloniesand
in healthycontrols.

Thepresencef C. mellificaedid not affectcolonyhealthandtrypanosomewverenot
identifiedasa causeof CCD in anyof thesestudiescarriedout.

Concerninghepresencef L. passimn hive mortality eventsin theCoromandedistrictin
New Zealand aninvestigationdid not showanassociatiorof thetrypanosomevith honey
beemortality (MPI 2015).

23.1.5. Hazarddentificatiorconclusion

It is notconclusivelyknownif C. mellificaeis exoticto New Zealand It appear<. mellificae
couldbe heresinceoverseastudiesusingmoleculardetectiormethodshavedocumentedhe
ubiquitousnatureof C. mellificae(Langridgeetal. 1967;Morimoto etal. 2013;Ravoetetal.
2011;Runckeletal. 2011;Yangetal. 2013).L. passimhasbeendetectedn New Zealand
(Borowick andGoodwin2015;MP12015).
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Both C. mellificaeandL. passiminfectionof honey beearenotknownto causeclinical
disease.

C. mellificaeis foundwithin the hindgutof honeybees(Runckeletal. 2011)andlike C.
bombiof bumblebeesijt probablysurvivesonly a veryshorttime outsidethe host.

TherearenoreportsassociatingC. mellificaeor L. passimwith honeybeeproductsor reports
of transmissiorvia honeybeeproducts.

C. mellificaeandL. passimarenot listedwithin the OIE list of honeybeediseases.

In view of theabove,C. mellificaeandL. passimarenotidentified asa hazardn honeybee
products.
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