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3. Fan1sneaag (menlne) awﬂsu’?ﬁmmﬁywaaLﬂﬁmaﬁﬂaa Aspidiotinae (Hemiptera: Coccoidea:
Diaspididae) Tuuszinelng
Fan1smaana (nMw1B9ngE) Taxonomy of Armored Scale in the Subfamily Aspidiotinae
(Hemiptera: Coccoidea: Diaspididae) of Thailand
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Inen dfnifeRmuinisersnanie numdsnesindn lursddes Aspidiotinae v19du 12 ¥lla 6 @na
lawn 1) AMREINEANENET Aspidiotus destructor Signoret 2) WREVesInEReBLTUVE Aonidiella
orientalis (Newstead) 3) WAsMesnEnmasuiioy Aonidiella comperei Mckenzie 4) AEMeENEn
waswAanedily Aonidiella aurantii (Maskell) 5) \wasvosindnds Aspidiella hartii (Cockerell) 6)
waswesnanalaslaluy Pseudaonidia trilobitiformis (Green) 7) waenesindn Pseudaonidia sp. 8)
AsMDLINEALESuAL Chrysomphalus dictyospermi (Morgan) 9) WAevesnEn Chrysomphalus sp.
10) ngawaamﬁmma%mm Lindingaspis floridana Ferris 11) ngwaamﬁmmﬁlﬂa Hemiberlesia

lataniae (Signoret) 12) indsuaeLnan Hemiberlisia sp. \Wesainnisanwiluafesdifunisfnen

sunsuisulagldiamzanvaugneduguiveveswiduiumadediiotnduunaia wagnuinlung
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Abstract

Taxonomic study of Aspidiotinae was conducted from October 2016 to September 2019.
Survey and specimen collecting were carried out from various agricultural crops across Thailand.
The descriptions of the species found, host plants, distribution as well as generic key to species
are presented. The total of six genera and twelve identified species are revealed: Aspidiotus
destructor Signoret,  Aonidiella orientalis (Newstead), Aonidiella orientalis (Newstead),
Aonidiella aurantii (Maskell), Aspidiella hartii (Cockerell), Pseudaonidia trilobitiformis (Green),
Pseudaonidia sp., Chrysomphalus dictyospermi (Morgan), Chrysomphalus sp., Lindingaspis
floridana Ferris, Hemiberlesia lataniae (Signoret) and Hemiberlisia sp. This study has provide a
morphological identification guide for adult female only. However, further molecular analysis is

needed to clarify the distinction among other species in the same genus.
Key words: taxonomic study, armored scale, Aspidiotinae, Thailand
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- Macroducts two-barred; second pygidial lobe usually showing some evidence of being
bilobulate; gland spines normally present.........cc v Diaspidinae
- Macroducts one-barred; second pygidial lobe never bilobulate; fringe plates normally

present; gland tubercles rarely or never present.......cvereencenennceeenn. Aspidiotinae

wuMIINNTIdaRevilaveundenosnan 19Atas Aspidiotinae

1. Pygidial margin without knobbed paraphyses; Dorsal surface of pygidium with a
CONSPICUOUS MOSAIC OF are0late aPPEATANCE. ....cu vttt e 2
- Pygidial margin with knobbed paraphyses; Dorsal surface of pygidium without a
CONSPICUOUS MOSAIC OF are0late APPEATANCE.......cv ittt st 3
2. L3 and L4 lobes narrow, very elongate, as long as , or longer than the plates in between
ENEIM e Pseudaonidia trilobitiformis (Green)
- L3 and L4 lobes as narrow and elongate, shorter than the plates in between them
....................................................................................................................................... Pseudaonidia sp.
3. Prosoma of mature female expanded posterolaterally, often nearly enclosing the
pysidium, giving the body a reniform shape; Lobel-3 present, long fringed setae between
lobes; Pygidium without paraphyses arising from l0bes ........ccoiiiiiieiric, 4

- Prosoma variable not expanded posterolaterally, body usually oval or fusiform, not

enclosing the pysidium, nor reniform shape Pygidium with paraphyses arising from lobes

4. plate lateral to the third lobe not fringed, each with long fleshy process; abdominal
segment 1-3 with a submarginal row of cluster of dorsal ducts on each side; perivulvar
POFES PIESENT ..ottt e Aonidiella orientalis (Newstead)

- Plate lateral to the third lobe not fringed, each with long fleshy process; abdominal
segment 1-3 with a submarginal row of cluster of dorsal ducts on each side; perivulvar
pores present or absent, Prosoma of mature female expanded posterolaterally, often
nearly enclosing the pysgidium, giving the body a reniform shape; Lobel-3 present, long
fringed setae DETWEEN LODES. ..o s 5

5. Prerivulvar pores absent, prevulvar scleroses present........cceeenieenneesnee e,



- Prerivulvar pores present; pysidium with 2 groups of perivulvar pores; thoracic tubercles
absent or very SmMalli......cceviiiicee Aonidiella comperei McKenzie

6. Paraphyses longer than L1 lobes; paraphyses present between L1 and L2 lobes

7. Pygidium with conspicuous, branched plates between L3 and L4, these exceeding the
lobes in length; L4 sclerotized POINT.......ccecreee e 8

- Pygidium plates very small or mere point, rounded with 3 pairs of very small lobes

.................................................................................................................. Lindingaspis floridana Ferris
8. Duct in second and third furrows few, in SiNGLe TOWS........ccccevirieieeeeeee e
............................................................................................. Chrysomphalus dictyospermi (Morgan)
- Duct in second and third furrows few, in double rows..........cccccceueueee. Chrysomphalus sp.
9. With paraphyses wide, robUST ShAPE........coiiiciircc e 10
= WINOUL PaIaPNYSES. ... s e 11

10. L2 and L3 lobes well developed, often sclerotized; plates the lobes and anterior to L3
very long, extending past the L1 lobes; space between L1 almost equal to width of one
................................................................................................................................ Hemiberlesia sp.

- L2 and L3 lobes lacking or merely a unsclerotized point; plates the lobes and anterior to
L3 not as long, not extending past the L1 lobes; space between L1 lobes, less than the
width of one LoD ... Hemiberlesia lataniae (Signoret)
11. L 3 absent or indicated only by a sclerotized point.......ccovveiiiiirecieeee
.................................................................................................................... Aspidiella hartii (Cockerell)
- Peripygidial macroducts absent; pysidial macroduct elongate, more than 16x as long as

wide; L1 lobes reCessed.. .. Aspidiotus destructor Signoret

YA UAVDINAY DN AALAAZ YN

Aspidiotus destructor Signoret, 1869
(Fig. 1)
Aspidiotus destructor Signoret 1869: 851. nomen nudum
Aspidiotus destructor Signoret 1869a: 120. Syntypes, female in Vienna: Naturhistorisches

Museum Wien, Austria



Aspidiotus transparens Green 1890: 20. Lectotype in the Natural History Museum, England,
UK

Aspidiotus cocotis Newstead 1893d: 186. Lectotype, female in the Natural History Museum,
England, UK

Aspidiotus fallax Cockerell 1893j: 252. Syntypes, female

Aspidiotus transparens simillimus Cockerell 1898m: 27. Syntypes, female

FHoandtry | vdevosindauzndn (coconut scale)

anwauzlusssud : uiuunaguafmAsudinay dnvasdiviosseunsutalusdla amnsaueaiiu
duvedld Meoou duaute laanateusn

ANWAILNIPUNTNIFTIU : pygidium Usenaualy 1-barred macroduct ApUY193813 dAMEY
1AL 9 16 11 Lobe g 1 Anfudauvesddaliiuenainiu lobe @7 3
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UMAIIAIN BNT5IH MUBIANE YNANT FIuns Asasiny elass auasuenll Wedluid d1Une Junyd
JEH09 YAYT M1 LNYTUT UTBIUATTUS 911903511 43NT UATASEIINTIY hasTeual

frag197ild@nen : Thailand, 20 females; Nong Khai N 18°2'39.8" E 102°20'11.5" (C. Buaras),
20 females; Yasothon N 14°39'51.6” E 104° 15’51.” (C. Buamas), 20 females; Nakhon
Ratchasima N 14°23'45.0" E 101°41'22.2" (C. Buamas), 20 females; Samut Songkhram N
13°36'4.73" E 99°96'37.42" (S. Chaovalit), 20 females; Prachuap Khiri Khan N 11°549 .6  E
99°28'47.3" (C. Buamas), 20 females; Petchaburi N 12°5'43.0° E 99°54'13.3" (C. Buamas), 20
females; Surat Thani N 9°12'33.6 E 99°28'39.2" (C. Buamas), 20 females; Chumphon N
10°20'34.9" E 99°4'45.5" (C. Buamas), 20 females; Rayong N 12°57'23.7 E 101°3'9.3 (C.

Buamas), 20 females; Chiangmai N 18°60'52.0" E 98°8921.0" (C. Buamas)



Fig. 1 Adult female of Aspidiotus destructor Signoret, 1869

Aonidiella orientalis (Newstead, 1894)
(Fig. 2)
Aspidiotus orientalis Newstead 1894c: 26. Syntypes in the Natural History Museum, England,
UK

Aspidiotus osbeckiae Green 1896: 4. Holotype, female in the Natural History Museum,
England, UK

Aspidiotus (Chrysomphalus) pedronis Syntypes, female in the Natural History Museum,
England, UK



Aspidiotus (Aonidiella) taprobanus Green 1905a: 344. Syntypes, female in the Natural History
Museum, England, UK

Aspidiotus (Aonidiella) cocotiphagus Marlatt 1908c: 14. Holotype, female in United States
National Entomological Collection, U.S. National Museum of Natural History, District of
Columbia, USA .

Chrysomphalus pedroniformis Cockerell & Robinson 1915: 107. Syntypes, female in United
States National Entomological Collection, U.S. National Museum of Natural History, District of
Columbia,

Abgrallaspis narainus Dutta & Singh 1990: 1. Holotype, female in the Natural History
Museum, England, UK

Abgrallaspis azadirachti Ojha 2005: 11. Syntypes, female, NormarMoKr2014, 44.

%amﬁwﬁ | nAeviesindnoaisuita (oriental scale)

dnwarlussaned : : wiunaquaiirouinenan dnvardvdesaudsdihmaniy Wodussosdh
souvsiideonmdeariezduiudony Wolonguntu llaunsoueadiudnumzvesdiialdan
AyULN

dnwnen19aynsuIsau : pygidium Uszneudie 1-bared Uanwves pysidium il lobe iy
Fatau §119u 3 4 lobe gl 1 81903167 2 se1eFaLau du lobe @7 ¢ uoadiudugauuiadn duw
Jangues plates auﬁa@'ﬁ 3 ﬁé’ﬂwmzlﬂu%umuﬁmq liwnniduuan Using perivulva pores
fvans : nuashaneuinaluvedul dnlusaskaveinds usin uzun dule desvit uas
AUNAUDINZALND

NISUNINTTANY : NFUNN AYNEINTI TIVYT AT2YT UATIIVANT UMETATN VBULNY 8AT51H
VUBIATY JNAYNT 5UN3 AiSasiny elass quasws1ll Wedlvd d1Une Juny3 seued vaus asn
WYY USERIUATTUS g31u05011 B3NS UASASSITUIIY LavTEund

§2081971dAnwn : Thailand, 20 females; Mahasarakham N 16°4'38.7" E 103°9'24.4" (C.
Buamas), 20 females; Nakhon Ratchasima N 14°23'45.0" E 101°41'22.2" (C. Buamas), 20
females; Samut Songkhram N 13°269. 2" E 99°5634. 2" (C. Buamas), 20 females;
Chachoengsao N 13°46 20.0" E 101°12'17.1" (C. Buamas), 20 females; Ratchaburi N 13°32'28.9"
E 99°22'37.8" (C. Buamas), 20 females; Surat Thani N 9°12'33.6" E 99°28'39.2" (C. Buamas), 20
females; Chumphon N 10°20'34.9" E 99°4'45.5" (C. Buamas), 20 females; Chiangmai N
18°60'52.0" E 98°89 21.0" (C. Buamas),



Fig. 2 Adult female of Aonidiella orientalis (Newstead, 1894)

Aonidiella comperei Mckenzie, 1937
(Fig. 3)

Aonidiella comperei McKenzie 1937: 327. Holotype, female in The Bohart Museum of
Entomology, University of California, California, USA
Haaniiey : mAsvesndamdeniion (false yellow scale)
anwazlusssuyd : uiuUnpauadareudnay Snwauzdivies ldawnsoueniudnuazaesam
laannneuen
dnuwnEn199ynsuIsau : pygidium Usenausie 1-bared Uangves pysidium il lobe Ay

Faau 311U 3 ¢ lobe A7 1 81907187 2 og19dniau @ lobe A7 4 woniudugnruInan du



Uangves plates quiagd 3 fdnuandutuniieny liunnduuan Using perivulva pores 1384
fu $1uau 2 um Snlivsngrieuinaduenuieanuliuisedddidnuandnn

WYAMNT : NEeY

NMSUWINTLRNY : VBUUAU

feg1eild@nen : Thailand, 20 females: Khon Kaen N 16°31'44.6" E 102°14'29.3" (C. Buamas)

Fig. 3 Adult female of Aonidiella comperei Mckenzie, 1937

Aonidiella aurantii (Maskell, 1879)
(Fig. 4)
Aspidiotus aurantii Maskell 1879: 199 Syntypes, female in New Zealand Arthropod

Collection, Landcare Research, New Zealand



Aspidiotus citri Comstock 1881: 8. Syntypes, female in United States National Entomological
Collection, U.S. National Museum of Natural History, District of Columbia, USA

Hoaniley : mdevesindaunwunaediids (California red scale)

dnwarlusTsud : uiunaaudideutnanay dnuafindosuinig viedihmaseu
anunsadaaiuanyurvesaiildaInaeuen
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fagneiilddnen : Thailand, 20 fernales; Khon Kaen N 16°27'43.6" E 102°37'13.1" (C. Buamas),
20 females; Chumphon N 10°20'34.9" E 99°4'45.5” (C. Buamas), 10 females; Trat N (B.

Manusmunkong)

Fig. 4 Adult female of Aonidiella aurantii (Maskell, 1879)



Aspidiella hartii (Cockerell,1895)
(Fig. 5)

Aspidiotus hartii Cockerell 1895w: 7. Syntypes, female in United States National
Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA
Aspidiotus hartii luntii Hart 1896: 156. nomen nudum
Aspidiotus hartii luntii Cockerell 1896k: v. Syntypes, female in United States National
Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA.
Aspidiotus luntii Cockerell 1896k: v. Syntypes, female in United States National

Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA
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faegnedilddinen : Thailand, 20 females; Phetchabun (W. Kampanich)

Fig. 5 Adult female of Aspidiella hartii (Cockerell,1895)



Pseudaonidia trilobitiformis (Green, 1896)
(Fig. 6)

Aspidiotus trilobitiformis Green 1896: 4. Holotype, female in The Natural History Museum,
England, UK
Aspidiotus darutyi Charmoy 1898: 278. Syntypes, female Borchs1966, 232
Hoanily : wdsvesindalaslalus (trilobite scale)
anwalusssuynf : wiulnAauadAeudInay mm%uﬂugﬂi&u' Snvaedtma ladannse
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fa0819fil4@nen : Thailand, 5 females; Nong Khai N 18°2'39.8" E 102°20'11.5" (C. Buamas), 2
females; Yasothon N 14°39'51.6” E 104° 15’51.” (C. Buamas), 5 females; Nakhon Ratchasima
N 14°23'45.0" E 101°41'22.2" (C. Buamas), 5 females; Samut Songkhram N 13°26’9.2” E
99°56’34.2” (C. Buamas), 2 females; Chumphon N 10°2034.9" E 99°4'45.5" (C. Buamas), 5
females; Rayong N 12°57'23.7 E 101°3'9.3" (C. Buamas), 5 females; Chantaburi N 12°30'47.6

F 102°10'16.8" (C. Buamas),



Fig. 6 Adult female of Pseudaonidia trilobitiformis (Green, 1896)



Pseudaonidia sp.

(Fig. 7)
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Fig. 7 Adult female of Pseudaonidia sp.



Chrysomphalus dictyospermi (Morgan,1889)
(Fig. 8)

Aspidiotus dictyospermi Morgan 1889a: 352. Syntypes, female in The Natural History
Museum, England, UK.

Aspidiotus dictyospermi arecae Newstead 1893d: 185. Syntypes, female in The Natural
History Museum, England, UK.

Aspidiotus mangiferae Cockerell 1893j: 255 Syntypes, female in United States National
Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA
Aspidiotus dictyospermi jamaicensis Cockerell 1894g: 129. Syntypes, female in States
National Entomological Collection, U.S. National Museum of Natural History, District of
Columbia, USA

Chrysomphalus minor Berlese in Berlese & Leonardi 1896: 346. Syntypes, female and first
instar in Dipartimento de Entomologia e Zoologia Agraria di Portici, Universita di Napoli
Federico II, Italy

Chrysomphalus castigatus Mamet 1936: 94. Syntypes in Museum National d'Histoire
naturelle, France
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females; Petchaburi N 12°5'43.0" E 99°54'13.3" (C. Buamas)



Fig. 8 Adult female of Chrysomphalus dictyospermi (Morgan,1889)

Chrysomphalus sp.
(Fig. 9)
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NITUNWINTERY : JUNU3
fegeild@nen : Thailand, 10 females: Chantaburi N 12°30'47.6" E 102°10'16.8” (C. Buamas)

Fig. 9 Adult female of Chrysomphalus sp.

Lindingaspis floridana Ferris, 1942
(Fig. 10)
Lindingaspis floridana Ferris 1942: 428. Holotype, female in The Bohart Museum of
Entomology, University of California, California, USA

Yoadlyy : Wdpwesinanwasinii (floridana scale)
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fegneitld@nen : Thailand, 10 females; Nakhon Ratchasima N 14°23'45.0" E 101°41'22.2” (C.

Buamas)

Fig. 10 Adult female of Lindingaspis floridana Ferris, 1942



Hemiberlesia lataniae (Signoret, 1869)

(Fig. 11)

Aspidiotus latanige Signoret 1869: 860. nomen nudum

Aspidiotus lataniae Signoret 1869a: 124. Syntypes, female in Naturhistorisches Museum
Wien, Austria .

Aspidiotus cydoniae Comstock 1881a: 295. Syntypes, female in United States National
Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA
Aspidiotus punicae Cockerell 1893j: 255. Syntypes, female in United States National
Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA
Aspidiotus diffinis lateralis Cockerell 1894¢: 130. Syntypes, female in United States National
Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA
Aspidiotus (Hemiberlesia) crawii Cockerell 1897i: 23. Syntypes, female in United States
National Entomological Collection, U.S. National Museum of Natural History, District of
Columbia, USA

Aspidiotus cydoniae tecta Maskell 1897a: 240. Syntypes, female in New Zealand Arthropod
Collection, Landcare Research, New Zealand Washington: United States National
Entomological Collection, U.S. National Museum of Natural History, District of Columbia, USA
Aspidiotus (Diaspidiotus) greenii Cockerell 1897i: 27. Syntypes, female in United States
National Entomological Collection, U.S. National Museum of Natural History, District of
Columbia, USA .

Aspidiotus implicatus Maskell 1897a: 241. Syntypes, female in New Zealand Arthropod
Collection, Landcare Research, New Zealand
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Buamas)



Fig. 11 Adult female of Hemiberlesia lataniae (Signoret, 1869)

Hemiberlisia sp.
(Fig. 12)
?}amﬁzy, : ngﬁmaamﬁmméu (tropical plam scale)
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AYI15 : wuasinagludruvedluudy
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feg1eild@nen : Thailand, 10 females: Nakhon Ratchasima N 14°23'45.0" E 101°41'22.2" (C.

Buamas)

Fig. 12 Adult female of Hemiberlesia sp.
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