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Fig. 1. General morphology of an adult female armored scale.
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Table 1.
agricultural products to Taiwan from 2001 to June 2013.
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The imported countries and categories of plant products with Diaspididae inspected from the quarantine

Imported country” No. of samples No. of inspected samples (major plant products) % inspection (441 samples)
Australia 12 5 2.72
Chile 10 4 2.27
China 17 5 3.85
France 9 1 2.04
Hong Kong 1 1 0.23
Indonesia 43 3 9.75
Italy 3 1 0.68
Japan 41 10 9.30
Korea 2 1 0.45
Malaysia 1 1 0.23
Myanmar 1 1 0.23
New Zealand 10 5 227
Singapore 1 1 0.23
South Africa 16 3 3.63
Netherlands 1 1 0.23
Philippines 9 2 2.04
Thailand 114 13 25.85
USA 122 11 27.66
Vietnam 25 3 5.67
Unknown 3 1 0.68

“ Country names were sorted by alphabetical order.
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Table 2. The imported countries and categroies of plant products with Diaspididae female adults from the quaran-
tine agricultural products to Taiwan from 2001 to June 2013.

Number of samples Number of imported
with Diaspididae countries inspected
Species “” female adults No. of plant products (scientific name) (Diaspididae female adults)
Aonidiella aurantii 63 10 (Unknown, Citrus bergamia, Citrus hystrix, Citrus li- 8 (Australia, China, Japan,
mon, Citrus paradisi, Citrus sinensis™, Citrus spp., Laurus the Netherlands, South Af-
nobilis, Podocarpus macrophyllus, Tiliacora triandra) rica, Thailand, Unknown,
USA)
Pseudaulacaspis 44 9 (Unknown, Actinidia chinensis, Areca cathechn, Dio- 5 (China, Indonesia, Korea,
cockerelli spyros kaki, Garcinia mangostana”, Mangifera indica, Thailand, Unknown)
Nephelium lappaceum, Piper nigrum, Piper sarmentosum)
Lepidosaphes 35 4 (Citrus paradisi, Citrus sinensis”, Citrus spp., Piper 4 (China, Myanmar, South
beckii betle, Citrus paradisi) Africa, USA)
Diaspidiotus perni- 28 9 (Actinidia arguta, Actinidia chinensis, Citrus spp., 5 (Chile, Japan, New Zea-
ciosus Malus pumila, Nephelium lappaceum, Persea americana, land, USA, Vietnam)
Prunus domestica, Prunus persica, Prunus persica var.
nectarina)
Pinnaspis aspidis- 26 4 (Citrus limon, Citrus paradisi, Citrus sinensis, Piper 3 (Japan, Thailand, USA)
trae nigrum®)
Hemiberlesia 26 6 (Actinidia chinensis, Citrus paradisi, Persea ameri- 4 (Australia, Japan, New
lataniae canda", Prunus persica, Prunus persica var. nectarina, Zealand, USA)

Vaccinium spp.)

Pseudaulacaspis 25 4 (Actinidia chinensis™, Olumeria spp., Prunus persica, 6 (China, France, Indone-
pentagona Pyrus communis) sia, Italy, Japan, USA)
Diaspis echino- 21 1 (Hylocereus spp.”) 2 (Malaysia, Vietnam)
cacti
Parlatoria pergan- 19 4 (Citrus hystrix, Citrus paradisi, Citrus sinensis”, Citrus 2 (Thailand, USA)
dii spp.)
Chrysomphalus 18 1 (Garcinia mangostana®) 2 (Indonesia, Thailand)
dictyospermi
Parlatoria ziziphi 9 1 (Citrus hystrix") 1 (Thailand)
Unaspis yanonen- 9 1 (Citrus spp.”) 1 (Japan)
sis"™
Diaspis bromeliae 6 1 (Ananas comosus”) 1 ( the Philippines)
Hemiberlesia 5 5 (Actinidia chinensis, Citrus sinensis, Citrus spp., Persea 4 (China, Japan, New
rapax americana, Punica granatum) Zealand, USA)
Lepidosaphes glov- 4 1 (Citrus paradisi) 1 (USA)
erii
Chrysomphalus 3 1 (Garcinia mangostana) 2 (China, Thailand)
aonidum
Pinnaspis uniloba 3 1 (Piper nigrum) 1 (Thailand)
Aonidiella citrina 2 2 (Podocarpus macrophyllus, Tiliacora triandra) 2 (Japan, Thailand)
Aspidiotus nerii 2 2 (Actinidia chinensis, Protea cynaroides) 2 (South Africa, USA)
Diaspidiotus 2 2 (Malus pumila, Prunus persica) 2 (New Zealand, USA)
ostreaeformis"”
Lepidosaphes pini 2 1 (Pinus thunbergii) 1 (Japan)
Melanaspis smila- 2 1 (Ananas comosus) 1 (Philippines)
cis
Abgrallaspis 1 1 (Garcinia mangostana) 1 (Thailand)

cyanophylli
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The imported countries and categroies of plant products with D1asp1d1dae female adults from the quaran-

tine agricultural products to Taiwan from 2001 to June 2013. (continued)

Number of samples
with Diaspididae

Number of imported
countries inspected

Species “” female adults No. of plant products (scientific name) (Diaspididae female adults)

Aulacaspis citri” 1 1 (Cymbopogon citratus) 1 (Vietnam)

Duplachionaspis 1 1 (Cymbopogon citratus) 1 (Vietnam)
divergens

Fiorinia fioriniae 1 1 (Citrus hystrix) 1 (Thailand)

Fiorinia japonica 1 1 (Podocarpus macrophyllus) 1 (Japan)

Lepidosaphes 1 1 (Pyrus communis) 1 (Japan)
conchiformis

Lepidosaphes leei 1 1 (Podocarpus macrophyllus) 1 (Japan)

Lepidosaphes ulmi 1 1 (Malus pumila) 1 (Chile)

Lopholeucaspis 1 1 (Malus pumila) 1 (Japan)
Japonica

Oceanaspidiotus 1 1 (Zingiber mioga) 1 (Thailand)
spinosus"”

Aspidiotus excises 1 1 (Garcinia mangostana) 1 (China)

Thysanofiorinia 1 1 (Euphoria longana) 1 (Thailand)
nephelii

* Family names arranged by the number of female adult Diaspididae among the 366 cases;
**The main agricultural products were inspected; “The species have not been recorded in Taiwan. (y and x need to be well defined

separately.)
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Table 3. The genus and inspected frequency of nymphal Diaspididae from the quarantine agricultural products to
Taiwan from 2001 to June 2013.

Number of samples Number of imported
with nymphal countries inspected
Genera” Diaspididae No. of plant products (scientific name) nymphal Diaspididae
Pinnaspis 4 2 (Cochlospermum vitifolium, Piper nigrum) 2 (Indonesia, Thailand)
Pseudaulacaspis 4 3 (Actinidia chinensis, Cymbopogon citratus, Podocarpus 4 (China, Japan, New Zea-
macrophyllus) land, Vietnam)
Aonidiella 3 3 (Citrus hystrix, Garcinia mangostana, Podocarpus mac- 2 (Japan, Thailand)
rophyllus)
Aulacaspis. 3 3 (Garcinia mangostana, Lansium domesticum, Neph- 3 (Indonesia, Thailand,
elium lappaceum) Vietnam)
Hemiberlesia 3 2 (Prunus domestica, Prunus persica var. nectarina) 1 (USA)
Aspidiotus 2 2 (Citrus sinensis, Piper nigrum) 2 (Thailand, USA)
Chionaspis 1 1 (Leucadendron spp.) 1 (Australia)
Chrysomphalus 1 1 (Pinus thunbergii) 1 (Japan)
Diaspidiotus 1 1 (Malus pumila) 1 (Chile)
Lepidosaphes 1 1 (Pinus thunbergii) 1 (Japan)
Lopholeucaspis 1 1 (Piper nigrum) 1 (Thailand)
Parlatoria 1 1 (Durio zibethinus) 1 (Thailand)
Diaspididae 50 12 (Actinidia chinensis, Aspidistra elatior, Citrus hystrix, 6 (Hong Kong, Japan, the

Laurus nobilis, Mangifera indica, Nephelium lappaceum,
Persea americana, Piper nigrum, Piper sarmentosum,
Podocarpus macrophyllus, Prunus persica, Tiliacora tri-
andra)

Philippines, Singapore,
Thailand, USA)

* Genus names arranged by the number of Diaspididae (nymph) among the 75 cases.
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Fig. 2. Aulacaspis citri Chen, 1954. (A) Slide mounted female, (B) posterior portion of slide mounted female, and (C)
anterior portion of slide mounted female.
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] 3. B HOE TR [Diaspidiotus ostreaeformis (Curtis 1843)] « (A) FJ:H%‘I' (B) % 'ﬁ:q%’ﬂ (©) %‘»}kaﬂﬂ FEIR

(D) PRI AT -

Fig. 3. Diaspidiotus ostreaeformis (Curtis 1843). (A) Adult female in life, (B) slide mounted female, (C) posterior
portion of slide mounted female, and (D) anterior portion of slide mounted female.
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5l 4. T/fﬂ[][é” | /1 7 [Oceanaspidiotus spinosus (Comstock 1883)] = (A) % qu%ﬁl ;(B) T FJ-‘q%ﬂ[ H(®) %?Bﬁ//ﬁ: q%{ﬂ

(D) FFI?Z[ JI/”‘/ f%?ﬂﬂ‘l'

Fig. 4. Oceanaspidiotus spinosus (Comstock 1883). (A) Adult female in life, (B) slide mounted female, (C) poste-
rior portion of slide mounted female, and (D) anterior portion of slide mounted female.
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Fig. 5. Unaspis yanonensis (Kuwana 1907). (A) Adult female in life, (B) slide mounted female, (C) posterior por-
tion of slide mounted female, and (D) anterior portion of slide mounted female.
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Armored Scale Insects (Hemiptera: Coccoidea:
Diaspididae) Intercepted from
Imported Plant Products to Taiwan

Shu-Pei Chen"’, Jen-Yu Wong’, and Wen-Jer Wu™*

Abstract

Chen, S. P, J. Y. Wong, and W. J. Wu. 2014. Armored scale insects (Hemiptera: Coccoidea:
Diaspididae) intercepted from imported plant products to Taiwan. J. Taiwan Agric. Res.
63(2):129-142.

Since 2001, the scale insects inspected from the imported agricultural products by Bureau of
Animal and Plant Health Inspection and Quarantine (BAPHIQ), Council of Agriculture, have been
sent to Taiwan Agricultural Research Institute (TARI) for identification. A total of 2,471 scale insect
samples were inspected from 2001 to June 2013, of which 441 samples belonging to 34 species of 20
genera of Diaspididae (Hemiptera: Sternorrthyncha: Coccoidea) were identified. Among them, 4 spe-
cies of 4 genera have not been recorded in Taiwan before, including Unaspis yanonensis (Kuwana),
Aulacaspis citri Chen, Diaspidiotus ostreaeformis (Curtis) and Oceanaspidiotus spinosus (Comstock).
The information could be used as a basis for the risk assessment of exotic species becoming potential
pest in Taiwan.

Key words: Quarantine pest, Coccoidea, Imported agricultural products, Taiwan.
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