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Identification of armored scale genus Pinnaspis Cockerell, 1892
(Hemiptera: Diaspididae) based on morphological character and

molecular technique
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Abstract

Identification of armored scale based on morphological character and
molecular technique was conducted from October 2021 and September 2022 to
identify species, host plants and distribution. Survey and specimen collecting were
carried out from various agricultural crops in central, northeast and north of Thailand.
Two species of Pinnaspis were identified by using morphological character and
molecular technique (cox1): 1.Pinnaspis aspidiatrae (Signoret, 1869) and 2. Pinnaspis

strachani (Cooley, 1899).

Keyword: armored scale Pinnaspis Morphology DNA
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nssuuniinveanasvesindn ana Pinnaspis Cockerell 1982 fifiun1ssewing
Fougana 2564 fudoutueisu 2565 iensueiln fve1de lwanisuninszangluiud
aanans mamilauaznany TuoanidsanievesUsamalny fiususudegiandonos
\nén nunasgniianieg ﬁwﬁaasmﬁimwléﬁﬁLLuﬂsnﬁmmLW?:smamﬂﬁmaqa Pinnaspis
mgdnwuznedugiuingilaenisvialadanisualdinalianie¥luiana 9ndu coxt
ansasuunladiuan 2 via Toud 1. idevesinandisu Pinnaspis aspidiatrae (Signoret,
1869) waz 2. InAsveEInEnIENe Pinnaspis strachani (Cooley, 1899)
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Lwﬁyawaamé‘m (armored scale) f{Tma&ﬂmaﬁ Diaspididae ilanfisenusiviuein
wnda 2,413 yia Aol 1 Tu 3 vessuriauuaduiedlng Coccoidea (Ben-Dov et.al,
2016) Faumaanauidmduuasngeafiasnsnaiisaudemeliiuiivldvarsvin dois
au uaziivls Tnegaiutnidesandausing 1 vesiy shlsuinaiigniianeidnvusfinund
i Tumdes winee d1duanse dwmsumevesluana Pinnaspis Cockerell 1982 Hungu
fianumannvane uaziidnuazmaduginerilndifesiudeudiegs dssanuimumnds
a4 wipvhlan wuashanslufivena Tevainuate wu fivdn leen Wina waxiials Garcia
et al, 2016) warilsresumumasnessia P. strachani (Cooley) Tusiudrugnas (William
and Watson, 1988) Tuuszimndlneldsieanunsdrsiamaswesdundu (Pinnaspis sp.) wulu
adule suneiles Samiamysy3 (Duangthip et al,2002) uihildszyviniidaau Gsena
danansgnufon1sRIIMIINIsAtunisdieenduleveslseindalvelaluauinn wazenvaing
arundemeliunfimassgiadug dudunisinvinisduunedarianislédeyaduguine
sududeyadiudiluanadeuiliaiunsadiuunsiinlaegegnaes wiugn wagiiniy
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2. gunsaifflflunsvhaladoniandoutls Taun ansadiineg iwu thndu weanosed
(alcohol) 50-100% Inunadeulensenles (KOH) 10%, nsawnaiduass@an (glacial acetic
acid) uadavdu (acid fuchsin)
Tadwoos (clove oil) uay uAuIMUAdH (Canada balsam) Wude wiualadui wkuuiin
dlan nasdldaladands devdladans

3. gUnsalfliluviosu foinisdalanana Taun il duvuds -20 osrwados
§19muUANRAMYT (Water bath shaker) ia3asisaziBen 2 uay 4 s 1eoa Thermal cycler
Lﬂ%‘lmﬁumfjmmmﬁ’gqamuauqmmﬁ P03 Gel electrophoresis 1A394 Gel Documentation

UV-trans illuminator



4. ﬂé’@ﬂ’«gamiﬂﬁ“uﬁ@ stereo microscope, compound microscope NABIABAIN
uaziAseaszyfiinmagfienans (GPS)

5. answniluazgunsallun1sAnufidueidy gainansiioue 100 bp DNA Ladder
Agarose gel Way TE Buffer, MyTag HS Red DNA Polymerase primer Alalunsfiausuna

AHULD hazvaRANaIaRnTUIA 2, 1.5 wag 0.5 tulasans
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TuriesfuRnisuazdnvinalanaistunisduunaiiaseld

1.2 théegiiAusiuruld sesegdnvazaeusnsendeqanssatuin stereo
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(Voucher specimen)
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afinansiugnssu (DNA Extraction) sheynainansiugnssudnsagy Isolate Il Genomic DNA
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Fregsldlumasn microcentrifuge vum 1.5 ml deladumasnesindaiinastilunesly
weanased 70% irluvaladonniieldlunis@nuduguineuazifivl idufedelu
ffissfout (Voucher specimen) Tneivaswaniildunaanandanad (Lysis) dren1siiu Lysis
Buffer GL USunau 180 lulasdasuazProtinase K Solution Usunas 25 lulasdns Uanasalv
afym¥ouriaiude wsftu (Paraffin) ifletiosfunisuudeu andutuiigumad 40 asen
walsadunan 20 - 24 Falug WwereEsTIAE waziRn ATL Buffer Usunm 180 lulasans
wazUuil gaumnd 70 eseueasaiduinm 10 Wit uasiwgliasiaue udsnduiinisdu
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200 lulasanT 181981952052 uaziin ueanoseduians (ethanol 95%) UTuas 200
lulasans waziwdliashiaue gransazarevianunldly tube uazanazneu felaiesdy
A5G 11,000x g tTuLaan 1 il (eveaunariivdeainnisanaznou) ndsantud
nznoU (Wash silica membrane) Inen1sidu Wash Buffer AW1 Usunas 500 lulaséns
LazANAzNBUsY 1a3ostuAuEigs 11,000x g e 1 il (favounarfindeninns
anavnew) antudin Wash Buffer AW2 Usunas 500 lalasans uazannznoudeiniesiy
A213L59g9 20,000x ¢ LHuIA1 3 undl nduiisounarfindondwiinisnnagnouans
Wugnssuluis (Ory silica membrane) fetA3aadunanaags 20,000x g Wuan 1 uni
nntudrevaenuldlunasamnaesuiaidn 1.5 lulasans avarwansiugnssy (Elute DNA)
Tngn 9 Elution Buffer AE Uinas 200 Talasans anniy shnsuufigangiivios iuiaan
1 U mﬂmﬂauﬁwLﬂ%ﬁjummﬁaqa 11,000x ¢ 0utaan 1 w1l 9Nt DNA AilgLAvly
gunnfl 20 esrmiwaLdea ileliludunousiely
2.2 nsiNUIIEy mtCOl §1e33n15 Polymerase Chain Reaction (PCR) g
Tdlwsiues C1J2195- 5 TIGATTTTITGGTCATCCAGAAGT 3 waz TL2N3014 - 5
TCCAATGCACTAATCTGCCATATTA 3 lumisifiu3unas DNA (Chris et al., 1994) dA5129A
fu mtcol vaamasudeannidutefiniouls Tnelddrunauves MyTaq HS Red DNA
Polymerase (Bioline, Cat No. BIO-21114) vinufjAzenlunasafidorsvuia 200 lulasdns
Usznoulusie Nuclease free water 91121 10.5 lulasdns 5x MyTaq Red Reaction Buffer
1w 4 lulAsdns 10 uM CP-F §1u3u 1 lulasdns 10 pM CP-R 31uiu 1 lulaséns
MyTaq HS DNA Polymerase §1uau 0.5 lulasans DNA template 91uqu 3 lulasans sau
fisdu 20 laulasdns naudunanlidniud wdahludieosmunugungd (thermal cyclen)
iuAsenlunisdansneiilay Predenaturation 94° C 5 Uil Threestep-cycling 35 cycles
Denaturation 94° C 30 317 Annealing 50° C 30 3% Extension 72° C 453u1% Way Final
extension 72° C 10 w1 LLazﬂﬁmamﬁm«ﬁﬁlﬁlﬂmmaaawmmaa%uéausuaqmiﬁuqﬂssuﬁ
#99n15  Taenisliuszquesansiifiuszquensenainiu #e3snisvididninsluida
(Electrophoresis) lagvien PCR product asluegnilsaaiisianmdudu 1 % (1% agarose
gel) wazlif PCR product Ladeufiiuansazans TBE (Tris-borate, EDTA) Tngldnszualuii
100 12ad, 400 mp (Voltage) tHutaan 30 w1l
2.3 d1 PCR product ttensiavmanduiindlolns wazihdeyadwiuiaalelnd umi
n5iAs1e9t Inevinnslssuifleudduiuamevenndeana Pinnaspis fitnan@nwistanue
(Sequence assembly) vital9lé DNA barcoding ﬁﬁmmgﬂéfad Taelusunsufianuise
AnsrzndoyauardniinsWasiduie (assemble) L¥u Bioedit Sequence Alignment Editor

Version 7.2.5 (Hall, 1999) uagdufindeyaluguuuu FASTA g luns@inwaggniiutuiin
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2) deyafdueunslan Tuguuuuves FASTA lud

3) FDINYIAANTUDUNALVDELNAR

vaEal
Va1 WWaumaIAu 2564 9 LRouiueIeu 2565
goudl 1. umdsgniiedeniasingg luitufinianans smamilenas
Manziusenideanile

2. viowuAnsnguaueunsIiIstuLLas ddnIdeiauinisersnui

3. vieeUfuRn1snguAguazdniine ddinideiauinisersnuig

NALAZIATAUNANITNARDY

1. fusuTadegawieviesindnana Pinnaspis

Tnsdrsraunasdgnitvfididyluenfiuiinianans iy Smiaaszys Foum
Munanys grigsiuaznsunnumiuas aawie 1wy famdadiune uns U uasiivalan
Aanziueenideanie Wy Jmiauassvdun UMmE1TAIN YNAIMNT YUBIATY LAY
QUaTIT01l wamAuTuswiegdldviedu 60 fee

2. Swunwliawdevasindnana Pinnaspis Aremadianisdalaana

ansaduunviamemadenstiluana Inensadnfiduie uazsifinunamdue
shemaiia PCR Tngldlnsiues C112195/TL2N3014 ndu cox anansaifinyiuafiduie
LazAsIvERLIUIARLEULBlAvLIN 650 - 700 dlua Wothuandueifigorslunsiatinses

U a a

Sruiiandlelnd wWisuifisunuiesidudanumiloud 99 - 100 % lugiudeya GenBank
WUL‘W%&J‘MBEJLﬂﬁ@ dna Pinnaspis 13 2 ¥ila lAun 1. Pinnaspis aspidiatrae (Signoret,
1869) 2. Pinnaspis strachani (Cooley, 1899)

3. Masuunviniwdeviesindnsna Pinnaspis Aaedugruine

annsaduunylamednuueneduguineranlafuithuvialadons s1uw 2
wiie lon 1. Pinnaspis aspidiatrae (Signoret, 1869) 2. Pinnaspis strachani (Cooley, 1899)
eaziBeail

3.1. Pinnaspis aspidiatrae (Signoret, 1869)

oo : Chionaspis aspidistrae Signoret, 1869; Chionaspis brasiliensis Signoret,
1869 ;Chionaspis latus Cockerell, 1896 ; Pinnaspis ophiopogonis Takahashi, 1952;

Pinnaspis caricis Ferris, 1957; Pinnaspis aspidistrae yunnanensis Chen, 1983
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3.2 Pinnaspis strachani (Cooley, 1899)

%aﬁaa : Hemichionaspis minor strachani Cooley, 1899; Hemichionaspis
Marchali Cockerell, 1902; Hemichionaspis townsendi Cockerell, 1905; Chionaspis
(Hemichionaspis) aspidistrae ¢ossypii Newstead, 1906; Chionaspis (Hemichionaspis)
aspidistrae gossypii Newstead, 1908; Hemichionaspis proxima Leonardi, 1914,
Pinnaspis temporaria Ferris, 1942
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pupa of male

Figure 1 Field view of Pinnaspis aspidiatrae (Signoret, 1869)

adult of female

pupa of male

Figure 2 Field view of Pinnaspis strachani (Cooley, 1899)
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Figure 3 Microscope view of Pinnaspis aspidiatrae (Signoret, 1869)
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Figure 4 Microscope view of Pinnaspis strachani (Cooley, 1899)



