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Pest Risk Assessment for the Importation of Fresh Blueberry Fruit
from the Countries in Asia Pacific
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ABSTRACT

Blueberries are classified as unprohibited article under the Plant Quarantine
Act B.E. 2507 and amended of Thailand. Currently, the importation of fresh
blueberries requires only a phytosanitary certificate. However, it has been reported
that blueberries are hosts of some quarantine pests of Thailand. Therefore, a pest risk
assessment for blueberries imported from the countries in the Asia-Pacific region was
conducted to identify quarantine pests and establish phytosanitary measures for
imported from the countries in the Asia-Pacific region to Thailand.

The results of pest risk assessment identified 11 quarantine pests, including
fruit flies (Bactrocera tryoni, Ceratitis capitata, Rhagoletis mendax), lepidoptera larva
(Epiphyas  postvittana, Pandemis heparana), scale insects (Diaspidiotus —ancylus,
Lepidosaphes ulmi), mites (Acalitus vaccinii), and fungi (Pucciniastrum minimum,
Monilinia vaccinii-corymbosi) and Phomopsis vaccinii. The high-risk quarantine pests
were fruit flies (B. tryoni, C. capitata, and R. mendax). The phytosanitary measures
required for the import of fresh blueberry fruit from countries in the Asia-Pacific region
include (1) pest risk management must be done before exporting in the country of
origin, such as pest management in the orchard, post-harvest handling in the
packinghouse, export inspection and phytosanitary certification (2) for quarantine pests
which high risk, the blueberries exported to Thailand must be grown in fruit fry free
area, subjected to irradiation treatment or cold disinfestation treatment (3) pest risk

management at the point of entry of pant quarantine station of Thailand such as
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inspection to determine whether live pests are present. If live quarantine pests are
found, the consignment must be treated with an appropriate treatment (if available),
re-exported or destroyed. This research can support the revision of status of fresh
blueberry fruit to under the Plant Quarantine Act and establish phytosanitary

requirement for the importation.
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Angugiuesinidey 1w uuasiunalst Bactrocera tryoni, Ceratitis capitata viueu
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wAuInn Sguiavladuidendnugiuesd (Vacdnium corymbosum) 11nn3n
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HANAAZIAD UatgifaunaInu-AuRaulnsIay kazlaleimaununiius-Uareinsuiunay
n1sUgndl 2 szuu Ae Ugnludu war szuulelasluind iiuiiemandnlaeldusanuay
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Insuazyianudemsudfivugnlulsema Tnsnsienegianudssdnsivadelifunis
Ansghidunsdagits (pathway) Sefnaanuetuguesd dmduiiufiiazyinisineed
m']m?iaqﬁfmgﬁ%ﬁa “Usenelng” LazINNIsNTIREBUIINLNAITLALTBYAAIE 9 WU
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Sumaui 2 miﬂmﬁuﬂmmﬁmﬁmgﬁ% (Stage 2: Pest Risk Assessment)
2.1 NM3IAUsTANANINY (Pest categorization)
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capitata, Rhagoletis mendax EEIEE Epiphyas postvittana, Pandemis heparana
LW ?;J 8oy Diaspidiotus ancylus, Lepidosaphes ulmi, 15 Acalitus vaccinii 51 Pucciniastrum
minimum), Monilinia vaccinii-corymbosi W& Phomopsis vaccinii (Table 2)
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uansUszdunuindngfieis 11 9da Wudasivindu Sudseondunga
puspivaTIdedld 3 ngu fail (1) Angfivinduiitarudesgedsiuiu 3 olia W wuasiy
wald C. capitata, B. tryoni, R. Mendax (2) é’mgﬁs@ﬁ’ﬂﬁ’uﬁﬁmmL?%mmuﬂafmﬁf\‘hmu 2 ¥1n
lewn wias £, postvittana, Waz 51 T. minima (3) ﬁmgﬂ%ﬁ’ﬂﬁuﬁﬁmwmﬁmsﬁl’ﬁﬁﬁi’mu 6 B
lawn wuag D. ancylus, P. heparana L. ulmi, 15 A vaccinii 51 M. vaccinii-corymbosi,
Phomopsis vaccinii (Table 3)
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nsuszliuanudesAngiisnianudegs 3 vila
uuasIunalsl Bactrocera tryoni, Ceratitis capitata #az Rhagoletis mendax

anundululdlunsdunvesdngiivlulsswmelne - as
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C. capitata ﬁiamaﬁ%w%zgLLazLLwiﬁuﬁlmuUizLwﬂ"l,miumqﬁyuﬁ
idlesananiw gilemamnza fimsususutihiuanmuandenlsd fvermsnia dilvy
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Table 1 Pests associated with blueberry (Vaccinium spp.)

Plant pests

Scientific name

Insects (156)

Coleoptera (37): Aegorhinus superciliosus, Altica sylvia,
Anoplophora  chinensis, Anthonomus musculus, Aphodius
tasmaniae, Bothynus striatellus, Cacoscelis melanoptera,
Caeporis  stigmula,  Chrysobothris  mali,  Colaspis  varia,
Conotrachelus nenuphar, Costelytra zealandica, Cyclocephala
longula, Cyclocephala signaticollis,  Diabrotica  speciose,
Diloboderus abderus, Eremnus atratus, Eremnus horticola,
Eremnus setulosus, Euphoria sepulcralis, Exomala orientalis,
Heteronychus arator, Monolepta australis, Neochlamisus
cribripennis, Oberea myops, Oemona hirta, Orthorhinus
cylindrirostris, Otiorhynchus ovatus, Otiorhynchus rugosostriatus,
Otiorhynchus sulcatus, Pantomorus cervinus, Paria fragariae,
Phlyctinus callosus, Sciobius tottus, Sciopithes obscurus, Scitala
sericans Wag Systena frontalis

Diptera (7): Anastrepha fraterculus, Bactrocera cucurbitae,
Bactrocera dorsalis, Bactrocera tryoni, Ceratitis capitata,
Rhagoletis mendax, Way Rhagoletis pomonella

Hemiptera (48): Acanthococcus azaleae, Amblypelta lutescens,
Aonidiella aurantii, Aphis gossypii, Aphis spiraecola, Brachycaudus
helichrysi,  Ceroplastes  floridensis, — Ceroplastes  grandls,
Ceroplastes japonicus, Coccus hesperidum, Dialeurodes citri,
Diaspidiotus ancylus, Diaspidiotus perniciosus, Dysmicoccus
vaccinii, Ericaphis scammelli, Eriosoma lanigerum, Eulecanium
kunoensis, Eurhizococcus brasiliensis, Halyomorpha halys,
Hemiberlesia  rapax, Icerya purchasi, Illinoia  pepperi,
Lepidosaphes ulmi, Lipaphis erysimi, Macrosiphum euphorbiae,
Mesolecanium nigrofasciatum, Myzus ornatus, Myzus persicae,
Neomyzus circumflexus, Nezara viridula, Parthenolecanium
corni,  Parthenolecanium  persicae,  Pinnaspis  strachani,
Planococcus citri, Plautia affinis, Pochazia shantungensis,
Pseudococcus viburni, Pulvinaria psidii Maskell, Rhizaspidiotus
dearnessi, Ricania speculum, Saissetia coffeae, Scaphytopius
acutus, Scaphytopius frontalis, Scaphytopius magdalensis,
Scaphytopius verecundus, Siphanta acuta, Syncharina lineiceps,

Trialeurodes vaporariorum




Table 1 cont.

Plant pests

Scientific name

Insect (cont.)

Lepidoptera (55): Acrobasis vaccinii, Adoxophyes orana,
Agrotis ipsilon, Agrotis longidentifera, Agrotis segetum, Agrotis
subalba, Archips argyrospila, Archips rosana, Argyrotaenia
citrana, Argyrotaenia franciscana, Argyrotaenia velutinana,
Aroga trialbamaculella, Bracharoa dregei, Cacoecimorpha
pronubana, Caloptilia porphyretica, Choristoneura rosaceana,
Chrysoteuchia topiaria, Coptodisca negligens, Croesia curvalana,
Cryptoblabes ¢nidiella, Ctenopseustis obliquana, Epichoristodes
acerbella, Epiglaea apiata, Epiphyas postvittana Gypsonoma
aceriana Helicoverpa armigera, Hendecaneura shawiana,
Hyphantria cunea, Imbrasia cythereaq, Isotenes miserana, Latoia
latistriga, Liothula omnivora, Lozotaenia capensana, Lymantria
dispar, Macaria  argillacearia, Malacosoma  californicum,
Microleon  longipalpis, Monema flavescens, Operophtera
bruceata  occidentalis, Operophtera  brumata, Orgyia
leucostiema,  Pandemis  heparana,  Pandemis  limitata,
Planotortrix excessana, Rhopobota unipunctana, Sparganothis
sulfureana,  Spilonota  ocellana,  Spodoptera  eridania,
Spodoptera frugiperda, Spodoptera littoralis, Streblote cristata,
Teia  ericae,  Thaumatotibia  leucotreta,  Thyridopteryx
ephemeraeformis, Tolype innocens

Thysanoptera (9): Frankliniella bispinosa, Frankliniella occidentalis,
Frankliniella tritici, Frankliniella intonsa, Frankliniella schultzei,
Heliothrips haemorrhoidalis, Scirtothrips dorsalis, Scirtothrips

ruthveni, Thrips imaginis

Mite (7)

Acalitus vaccinii, Brevipalpus phoenicis, Brevipalpus yothersi,
Oligonychus ilicis, Phytonemus pallidus, Polyphagotarsonemus

latus, Tetranychus urticae

Nematode
(18)

Belonolaimus longicaudatus, Ditylenchus dipsaci, Helicotylenchus
dihystera, Hemicycliophora vaccinium, Hemicycliophora vidua,
Meloidogyne  carolinensis, — Merlinius  joctus, —Mesocriconema
xenoplax,  Paratrichodorus — minor,  Paratrichodorus  renifer,
Pratylenchus crenatus, Pratylenchus penetrans, Pratylenchus
penetrans, Tylenchorhynchus claytoni, Tylenchorhynchus ewing,

Xiphinema Americanum, Xiphinema Americanum, Xiphinema rivesi




Table 1 cont.

Plant pests

Scientific name

Bacteria (11)

Fungi (69)

Oomycetes (9)

Agrobacterium  tumefaciens,  Agrobacterium  radiobacter,
Pseudomonas syringae pv. syringae, Burkholderia andropogonis,
Pseudomonas viridiflava, Ralstonia solanacearum, Rhizobium
radiobacter, Rhizobium rhizogenes, Rhizobium rubi, Candidatus

Phytoplasma solani, Xylella fastidiosa

Armillaria  ¢allica, Armillaria  luteobubalina, Armillaria  melleq,
Armillaria ostoyae, Botryosphaeria corticis, Botryosphaeria dothidea,
Botryosphaeria parvamuels, Botryotinia fuckeliana, Botrytis cinereq,
Botrytis pseudocinerea, Calonectria colhounii, Calonectria ilicicola,
Chondrostereum purpureum, Coleophoma empetri, Colletotrichum
acutatum, Colletotrichum fioriniae, Colletotrichum  gloeosporiodes,
Colletotrichum karsti, Colletotrichum nymphaeae, Colletotrichum
simmondsii, Diaporthe ambigua, Diaporthe australafricana, Diaporthe
nobilis, Diaporthe rudis, Digporthe vaccini Diplodia  seriata,
Dothichiza  caroliniana,  Epicoccum nigrum,  Erysiphe  penicillate,
Erysiphe vaccinii, Exobasidium maculosum, Exobasidium vaccinii,
Fusarium proliferatum, Gloeocercospora inconspicua, Gloeosporium
minus, Godronia cassandrae, Godronia cassandri, Lasiodiplodia
theobromae, Leptosphaeria coniothyrium, Monilinia  fructigena,
Monilinia oxycocci, Monilinia vaccini-corymbosi, Neofusicoccum ribis,
Neonectria radicicola, Nigrospora oryzae, Nigrospora sacchari,
Nocardia vaccinii, Penicillum expansum, Pestalotia photiniae,
Pestalotiopsis clavispora, Pestalotiopsis guepinii, Phomopsis theicola,
Phomopsis  vaccinii,  Pucciniastrum  goeppertianum, — Rhizobium
radiobacter, Rhizobium rhizogenes, Rhizobium rubi, Rhizoctonia
solani, Rhizopus stolonifer, Septoria albopunctata, Sirococcus
conigenus, Sporocadus lichenicola, Synchytrium vaccinii, Thekopsora
minima (syn. = Pucciniastrum minimum), Truncatella angustata,

Valdensia heterodoxa, Verticillium dahliae, Zasmidium oxycocci

Phytophthora  cinnamomi, Phytophthora  citrophthora,
Phytophthora cryptogea, Phytophthora kernoviae, Phytophthora
inflata, Phytophthora nemorosa, Phytophthora pseudosyringae,

Phytophthora ramorum, Pythium spinosum




Table 1 cont.

Plant pests Scientific name

Virus (18) Blueberry fruit drop associated virus, Blueberry latent virus,
Blueberry leaf mottle virus, Blueberry mosaic associated virus,
Blueberry mosaic associated virus, Blueberry mosaic virus,
Blueberry necrotic ring blotch virus, Blueberry red ringspot virus,
Blueberry scorch virus, Blueberry shock virus, Blueberry
shoestring virus, Blueberry virus A, Peach rosette mosaic virus,
Tobacco mosaic virus, Tobacco ringspot virus, Tobacco ringspot

virus, Tobacco streak virus, Tomato ringspot virus

References: USDA, 2007; SENASICA, 2021; CABI, 2023; APQA,2023; CFIA, 2023; DAFF,
2023; MAFF, 2023; MPI, 2023; SAG, 2023; USDA, 2023a; GACC, 2024






Table 2 Pest Categorisation for fresh blueberry (Vaccinium spp.) fruit from ASIA-Pacific countries

Scientific name Common name Plant part associate present establishment potential for Consider
attacked with in TH potential for and economic pest
pathway spread in PRA conseguences further?
(fruit) area (Y/N) (Y/N)
INSECT
Bactrocera tryoni Queensland fruit fly Fruit (CABI, 2023) Yes No Yes Yes Yes
[Diptera: Tephritidae]
Ceratitis capitata Mediterranean fruit fly Fruit (CABI, 2023) Yes No Yes Yes Yes
[Diptera: Tephritidae]
Diaspidiotus ancylus rabbit-eye blueberry branch, fruit, leaf Yes No Yes Yes Yes
[Hemiptera: Diaspididael] Garcia et al., 2016
Epiphyas postvittana light brown apple moth  flower, fruit, leaf Yes No Yes Yes Yes
[Lepidoptera: Tortricidae] (CABI, 2023)
Lepidosaphes ulmi Oystershell scale fruit, flower, leaf, Yes No Yes Yes Yes
[Hemiptera: Diaspididael] branch (CABI,
2023).

Pandemis heparana apple brown tortrix fruit, leaf (CABI, Yes No Yes Yes Yes
[Lepidoptera: Tortricidae] 2023).
Rhagoletis mendax blueberry fruit fly Fruit (CABI, 2023) Yes No Yes Yes Yes
[Diptera: Tephritidae]
MITE
Acalitus vaccinii blueberry bud mite bud, fruit, leaf Yes No Yes Yes Yes
[Prostigmata: Eriophyidae] (Weibelzahl &

Liburd, 2024)




Table 2 Cont.

Scientific name Common name Plant part associate  present  establishment potential for Consider
attacked with in TH  potential for and economic pest
pathway spread in PRA consequences further?
(fruit) area (Y/N) (Y/N)
FUNGI
Monilinia vaccinii-corymbosi  mummy disease of fruit, leaf, shoot Yes No Yes Yes Yes
blueberry
Phomopsis vaccinii Phomopsis twig blight  flower, fruit, leaf, Yes No Yes Yes Yes
of blueberry stem (CABI, 2023)
Pucciniastrum minimum blueberry leaf rust fruit, leaf (CABI, Yes No Yes Yes Yes

(syn. Thekopsora minima)

2023; MPI, 2023)




Table 3 The result of the assessment of the probability of introduction and spread of blueberry pest from the countries in Asia Pacific

(1) (2) (@) (6) Overall risk
Scientific name Common name probability of  probability of probability of Potential
entry establishment spread Economic
Consequence
INSECT
Bactrocera tryoni Queensland fruit fly H H H H H
Ceratitis capitata Mediterranean fruit fly H H H H H
Diaspidiotus ancylus rabbit-eye blueberry M M L L L
Epiphyas postvittana light brown apple moth M M M M M
Lepidosaphes ulmi Oystershell scale M L L L L
Pandemis heparana apple brown tortrix M L L L L
Rhagoletis mendax blueberry fruit fly H H H H H
MITE
Acalitus vaccinii] blueberry bud mite L L L L L
FUNGI
Monilinia vaccinii-corymbosi mummy disease of L L L L L
blueberry
Phomopsis vaccinii Phomopsis twig blight of L L L L L
blueberry

Pucciniastrum minimum blueberry leaf rust M M M M M




Table 4 Quarantine pests associated with the importation of fresh blueberry fruits from Asia Pacific countries to Thailand, 2024

Quarantine Pests

Common name

Present in countries

AU

CA

CL

CN JP KR MX

NZ

us

INSECT

Order: Diptera

Family: Tephritidae

Bactrocera tryoni,

Queensland fruit fly

Ceratitis capitata,

Mediterranean fruit fly

AN

Rhagoletis mendax

blueberry fruit fly

Order: Lepidoptera

Family: Tortricidae

Epiphyas postvittana

lisht brown apple moth

Pandemis heparana

apple brown tortrix

ANIN

Order: Hemiptera

Family: Diaspididae

Diaspidiotus ancylus

rabbit-eye blueberry

Lepidosaphes ulmi

Oystershell scale

ANIEN

ANIEN

AN

MITE

SuborderProstigmata

Family: Eriophyidae

Acalitus vaccinii

blueberry bud mite




Table 4 Cont.

Quarantine Pests Common name

Present in countries®

AU CA CL CN JP KR MX NZ us
FUNGI
Pucciniastrum minimum blueberry leaf rust v v 4 v 4 v v
(syn. = Thekopsora minima)
Monilinia vaccinii-corymbosi  mummy berry disease: v v
blueberry
Phomopsis vaccinii Phomopsis twig blight of v v v v

blueberry

YAU: Australia
CA: Canada
CL: Chile
CN: China
JP: Japan
KR: South Korea
MX: Mexico
NZ: New Zealand
US: United State of America



