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Abstract

%\ WKH DQDO\VLV RI WKH ODUYDH DQG A\ SXSDULD IRXQG RQ D FRUSVH DQG WKH LQ
WR HVWLPDWH WKH WLPH RI GHDWK +RZHYHU SURSHU PHWKRGV IRU LGHQWLI\LQJ A\
DJH VKRXOG EH ¢UVW HVWDEOLVKHG 7KLV DUWLFOH SUHVHQWY WKH XVH RI VFDQQLC
SXSDULD VSHFLHV :H IRFXVHG RQ VHYHUDO PRUSKRORJLFDO FKDUDFWHULVWLFV LQF
RQ FDXGDO VHIJPHQWY VKDSHV RI DOIDQ R Q HEQ WHNE R Q MPHHWWF RH S®EBOVDO VSLQHV R
VHIPHQWY DQG JUDLQ SDWWHUQ EHVLGH SRVWHULRU VSLUDFO HWirysohy& W FRPPRQ A\ SX
megacephala, Chrysomya rufifacies, Chrysomya pinguispipygrellia ligurriens, Lucilia porphyrina, Lucilia cupnia,

Sarcophaga javanica and Sarcophaga duwQ WKLV VWXG\ WKH NH\ WR LGHQWLI\ WKH HLJKW FRPPRQ A
VXFFHVVIXOO\ HYWDEOLVKHG 7R DXWKHQWLFDWH WKH DFFXUDF\ DQG IHDVLELOLW\ RI
the DNA sequence alytochrome ¢ oxidase subunit | (COI) gene 2XU UHVXOW VKRZHG WKDW 6(0 PRUSKRORJLFDO
SURSHU PHWKRG IRU LGHQWLI\LQJ A\ SXSDULD ,W FDQ SURYLGH LPSRUWDQW LQIRUPD

Keywords: )RUHQVLF HQWRPRORJ\ VFDQQLQJISK®BEMDINQHFLHYREARHUBIQDWLRQ SRVWP
HVWLPDWLRQ

ducti XVH WKHP DV WKH HQWRPRORJLFDO HYLGH!
Introduction LPSRUWDQW WR HVWDEOLVK DFEHRSHU PHW
%\ WKH DQDO\VLV Rl WKH ALHVRIRX\QGDRY DH RIS 8 M SIDQE D

WKH UHFRUG RI WKH DPELHQW W H P SiHit @ifficIUte idér@ify peidsdd iy Rupdrid U H

DEOH WR HVWLPDWH WKH WLPH REHFIDDXWK RI@VKBLWYUFDOIDDQ®WLHY 6HYHU
SXSDULD DUH YHU\ XVHIXO LQ W KH{ HPQ PLLPXHP VR WVEPIRWWHPWKHP E\ PHDQV R
LQWHUYDO 30, LQYHVWLJDWLRQPH\@KRDBYY\DXF IO DN WKBHKMRFWFURVFRS\ >
IUHTXHQW VWDJH IRU FROOHFWLRBOBPPWURSPUEDRVFREH BRXQSE @ 7KH ERC
RQ WKH ERG\ FORWKLQJ VRLO RRI EHQENWKGWKHDERGIXPEKU Rl SDSLOOD

.QRZLQJ KRZ WR LGHQWLI\ WKH VBBBLERVUWHLASRHUDV®LFHVWZRHUH LPSRUWDC

&RUUHVSRQGLQJ DXWKRU XQD #PDLO FSX HGX WZ
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IHDWXUHV WKDW KDG EHHQ XVHGH@WIUWU HYIIDROXW MWMX GLLPHPHB3VHG LQ OLTXLG
@ 1HYHUWKHOHVV VERY¥somgaH FHHW WDFWWKHBVIURP WKH WLVVXH SRZGHU E\ X

pinguis, Hemipyrellia ligurriens, Lucilia porphyrinaand NLW 4,$*(1 ,QF 9DOHQFLD &$ 869%

Sarcophaga javanicavere not included in those reports.

,W LV ZHOO NQRZQ WKDW DQ LGH®WSLIDaFIRY LR PR G MHETHEH (RRLQJ

LGHQWLI\LQJ WKH ORFDO VSHFLHV RI7 WK HH FRRIFIRIQWAGS XSSP WDV XVHG DV Wi

,Q WKLV VWXG\ 6(0 PRUSKRORJLIRRDWO 3REVHUHHYBWLRQVDYHJIJLRQ RI IO\ PLW

GHYHORSHG WR GHWHUPLQH VSHFCBANg&IeAZ BXSDRJS O LLIQ HBLXYQ QJ SULPHUYV
,Q DGGLWLRQ '"1% \titdcknd@eFLQJ RI&$S*&7$&777$7*$*&T7T773%* DQG

c oxidase subunit | (COl) geneEHWZHHQ QG &$777&$$*7&7*7*7$3&%7 > @
ES > @ LQ WKHVH VSHFLHYV ZHWRK SHBRUPBEWEIHRG@ WP [WXUH FRQVLVWHC
HVWDEOLVKLQJ WKLV NH\ 3&5 EXIIHU PO 7ULV +&0 S+ PO .&0O
PO 0J&0O PO RI PO G173 PLJ[ PO RI
Material and Methods PO IRUZDUG DQG UHYHUVH SULPHUYV 8
SRO\PHUDVH QJ RI '"1$ DQG GLVWLOOHG :
Specimens YROXPH RI —O 7KH 3&5 FRQGLWLRQ ZDV
3XSDULD RI HLJKW VSHFLHVY RIRQRHHQNQHFDRIO\ flL&P SRRW W B QX W HV f& IRU
A\ ZHUH FROOHFWHG IURP QRUWKHUY® I®PWUZDQP L7GRQWWR WZHPWHYV RI f& IRU
VSHFLPHQV IRU HDFK VSHFLHY ZHUH & HRHFWH®AQ XKRUHRPWHUYDP W URQ PLQXW!

DQG XVHG WR HVWDEOLVK WKH NHFORURLGH & WRUL FBWLERQVHNK AH&f & IRU Pl
DFFXUDF\ RI LGHQWL¢HG VSHFLHVIRDV BHGRWHVPHG E\ '1$

analysis. ULRU WR WKH VHTXHQFLQJ UHDFWLRQ
ZHUH SXULILHG XVL3®HB BHUYLTXEBPWLRQ .LW
SEM observation 4,$*(1 9DOHQFLD &% 86% &\FOH VHTXH
JRU 6(0 REVHUYDWLRQ SXSDUZDVZEUHHUHIRDPKIBGXELQJ PO RI $%, 3ULV|

VKDNLQJ ZDWHU IRU PLOQXWHV ZBUPPEQDPMHRUN VAR HHEWTKERQFLQJ 5HDG\ 5HIL
WKDW ZDV LQ VKDNLQJ EDWK $IWHIUWWKIDPAS OWKBEYT 2BUH $ZBRIONBHUDVH 3 ( $¢
E\ VKDNLQJ LQ DOFRKRO VROXWLRQ\VRMHP W L) RXWH U7&IHV\ &$ 86% S PR
puparia were then cut into 3 portions: anterior, body, RU UHYHUVH SULPHU PO RI SXULILHG 3.
DQG SRVWHULRU UHJLRQV > @ 7KNWHWNMXH RLVSXISOOHBE ZDWMWKMR QDO YRC
WDNHQ RXW IRU '"1$ DQDO\VLV 7KW MHPGH\)RXISPWIOH 2DHWVTXHQFLQJ D 3HUNL
GHK\GUDWHG E\ WUDQVIHUULQJ LWWHRUPD ® FFNMROIH ZDRVOXWHR FQGHU WKH IR
IRU PLQXWHV 7KHQ WKH\ ZHUH WB\FQ@WIH UDWH G fI.RQWRRJ DFMWR Q& IRU V DQ
VROXWLRQ ZLWK GLIITHUHQW FRQFHPQYXWWVYRIWRU VHTXHQFLQJ HDFK VDP
VHTXHQWLDOO\ DQG ZHUH VRDWRG LOHIBEBDICGMROXWERQ@ XR® VSLQ PLQI
PLQXWHYV EHIRUH WUDQVIHUULQ% >R [ 7TREHRWRQJ SXBBYLMDQG FHQWULIXJ
ZHUH WKHQ JHQWO\ SODFHG RQ GRKEWH FILGXWHWD SHFR G XYW XXEHG VDPSOH ZD
DQG FDUERQ FRDWHG IRU VHF LQVKBXBARWHUURPRBERWW ® 8l TF ROMDUHFWXR Q WXEH D
63, 028'/( 7KLV HQDEOHG YLHZLQBHRQGHUXDOHN FEXQWRPDWHG '1$ VHTXHQFLQJ
HOHFWURQ PLFURVFRSH 6(0 -(2/ omeah ABI 31D0 SeRuehEer.
-DSDQ XVLQJ D KLJK YDFXXP PRGH

DNA extraction Results and Discussion

7ZR VDPSOHV IURP HDFK VSHFLHV6ZHBEVHHOBMELRG URHW XOWYV VKRZHG WKL
'l$ VHTXHQFLQJ DQDO\VLYVY 7RWDIGIDWRBRVYFRIIERZ®O\WVVL]IH UHFHVVHG SRVWE
HIWUDFWHG IURP WLVVXH RIUREDPGEFIDX @D BKVWHIPFHIHNZDAMKD SH RI ZULQNOHG K
LOQWR SRZGHU XVLQJ GLVSRVDEOHp&ldohvéadh shteNoWpithvle L dpNsal Gpines orPtbe
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VL[WK DEGRPLQDO VHJPHQWY JUDAKHBBEWWHHQGEHHEIOG U ISRNWHHAEA BRVWHULRU
VSLUDFOHVY RI SXSDULD FDQ EH X\HHBHWR GRYVWDQUPRSKD HLGKWEHFLHY EXW |
FRPPRQ IO\ SXSDULD LQ 7DLZDQ FDKHWALUEW IGLW HRUHPWOLSKRULG VSHFLH
species were& KU\VRP\D PHIJDFHSKDOD &R WXWNKMHFWHAVR ¥ DUFRSKDJLG VSHFLHV )L.
pinguis, Hemipyrellia ligurriens, Lucilia porphyrina, SRVWHULRU VSLUDFOHY DUH ORFDWHG DW
L. cuprina, Sarcophaga javanicand Sarcophaga dux. KROH VR WKDW WKH\ PLIKW QRW EH REVHU"
.H\V WR WKH HLJKW VSHFLHY DUH DKNHBBIRRIZHGVKLY PRUSKRORJLFDO IHDWXUF
IDFNLQJ GHHSO\ UHFHVVHG SRVWSHHAIRHYV \LSHPW DHRD RI\Q F@ X@DWK LV VW XG\
VHIPHQW JLIXUH $ WR ) «««««««dk GLVWL QGhxyisahtyall@ RLRicilia and
With deeply recessed posterior spiracles on caudaHemipyrelia E\ FKHFNLQJ ZLWK RU ZLWKRXW SH!'
VHIPHQW )LJXUH * + JUDLQ SUHVHQW EHVLGH SRVWHULRU VSLUL
3HWDO VKDSHG JUDLQ SUBNORW KEPIYHGHIBRVYWHIUULRVHWOWUFORYVYH WR SRVW
JLIXUH " () pupuria ofLucilia andHemipyrellia )LIJXUH ' ()
/IDFNLQJ SHWDO VKDSHG JUDLQ BXWVGRR\S HEMHNQ G/HK BRHYGV atyBE&PaSUHVHQW R
VSLUDFOHYV Lucilia porphyrina FRXOG EH GLVWWUuQIAXLVKHG IURF
6SLUDFXODU SHULWUHPH VXU Wi @& tHempirelik liguiriensby\ttepeste of
VOLWYV )LJIJXUH ( Lucilia porphyrina VSLUDFXODU SHULWUHPH VXUURXQGHG ZL)\
6SLUDFXODU SHULWUHPH VXUUR XIQIXHG® E (FR@yridalb@ Ho \$kch ie-&haped

SIS e 4 VOLWYV RQ WKH RWKH WusM& ¢uprindR GLVFULPLQ
SDSLOODH RQ HDFK DQWHULR U R#SigyllkOigurrighsheltah use the feature of
........................................................ Lucilia cuprina SDSLOOD RQ HDFK LDapfintd UNRIX WK LUDFOH

SDSLOODH RQ HDFK DQWHULIWUbW %2 papiffaCoH thatLdiiehtipyirellla ligurriens
........................................... Hemipyrellia ligurriens JLIXUH )
/IDUJH HORQJDWH WXEHUFOHV SUHYHQWS RBhiM MR bufife&cRaeadly
VHIPHQW ZLWK QXPHURXYV V BLO &8 UHRWILHDW R @hiygRrBydRive KyHtbe W Z R
JLIXUH & FLHRWKYVHRPOFHXRLI®DUIJH HORQJDWH WXEHUFOH
$FKRHWDQGUXYV UX¢IDFLHV VHIPHQW DQG ZLWK QXPHURXV VPDOO VSLC
$EGRPLQDO VHIJPHQWYV ZLWKRXWQ@).OrysbmpeORe@arPphHZ\W X EMRRBOKRORJLFDO O\
EZZZZZEX « VLPLODU W.Rinyusid tRerefore they were
5HWLFXODU JUDLQ SUHVH®W EGEHMEEKONNR WWRHEH VUHW SDYIDFW +RZHYHU Wi
JLIXUH $ Chrysomya megacephala WZR VSHFLHV FRXOG EH PDGH E\ FKHFNLQ
/IDFNLQJ UHWLFXODU JUDLQ S UMW IQAX EHY UE P LSRYZDNH SURIVHQW RU ODFN
VSLUDFOHV «« Chrysomya pinguis VSLUDFOHV )LJXUH $ % 7ZR VSHFLHV RI
5RXQGHG WLS GRUVDO VSLQHNWDRQEN LGWWWD Q@ BRAVIKGIBOE\ FKHFNLQJ EOXC
VHIPHQW )LJXUH Sarcephagadux GRUVDO VSLQHV )LIXUH + RQ WKH VL[V
%OXQWHG WLS 7ULDQJXODU GRHMIHRIM IS IDEYS jaRaDict[raurded-tip
DEGRPLQDO VHJPHQW )LJXU Hspines &xthat«s. dux )LIXUH * 7KH LPSRUWDQ
€€« Sarcophaga javanica PRUSKRORJLFDO FKDUDFWHUYV IRU HDFK V&

7TDEOH
,Q WKLV VWXG\ VL[ F@Oh@Oom@mKRULG VSHFLHYV

megacephala, C. pinguis, C. rufifacies, Hemipyrellia

ligurriens, Lucilia cuprina, L. porphyrinand two

sarcophagidspecies,Sarcophaga javanicand

6DUFRSKDZIBIWXLQFOXGHG $FFRUGLQJ WR WKLV NH\

WKH ¢UVW VWHS IRU GLVWLQJXLVKLQJ SXSXULD RI &DOOLSKRULGDH
IURP WKDW RI 6DUFRSKDJLGDH LV WR FKHFN WKH UHFHVVHG
SRVWHULRU VSLUDFOHV LQ WKH FDXGDO VHJPHQW )LJXUH
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Fig.1 'LVWLQJXLVKLQJ WKH SXSDULD RI &DOOLSKRULGDH IURP WKDW RI 6D
% & ' () RUZLWK * + GHHSO\ UHFHVVHG SRVWHULRU VSLUDFOH\
by white arrows). (A)Chrysomya megacephal@): C. pinguis,(C): & U X ¢ | D LitNa
cuprina, ( L. porphyrina, (F): Hemipyrellia ligurriens, * Sarcophaga dux,DQ G S+
javanica.
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Fig.2 &RPSDULVRQ RI WKH SDWWHUQV RO HVDLBRQHE HWVILIG H UGHR)$sES H RUHVS L § D
megacephala, UHWLFXODU JUDLQ SUHVHQW BWWLGG H\ SRVWHD. RIGUB/ZSL UDFOHV L
QR UHWLFXODU JUDLQ SUHVHQWCEfifati€ KD)SIRiMIM eUprin® petal-SiaptD FOHV &
JUDLQ SUHVHQW LQGLF D WH@rpEyindKSE MMMDDUWKRZYHG(JUDLQ SUHVHQW LQG!
DUURZV DQG OLQH VKDSHG JUDLQV VXUURXQGLQJ VSHethpFeXi® DU SHULWU |
ligurriens, SHWDO VKDSHG JUDLQ SUH YV H Q VBatcGpBalyd duX)DHXG B\jakaalcsV H DUURZV

*
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Fig.3 1XPEHU RI SDSLOOD RQ HD EKryBo@yd rhebadepha¥Es: [QU g @, (tC): & UX ¢ IDFLHV
(D): Lucilia cuprina, ( Lucilia porphyrina,(F): Hemipyrellia ligurriens, * Sarcophaga dux,D Q G S.+
javanica.
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Fig.4 &RPSDULVRQ RI GRUVDO VSLQHYXLIPRYW DIRIRZIR Q QUEK IF DM VEKERVDEGRPLQDO V
DPRQJ GLIIHUH Q @hrxseni& medacepaldouble or triple pointed tip spines. (B): pinguis,
double or triple pointed tip spines. (C§ UX¢IDEDHKHVYH HOR QJD \WidiliaAtXpEa h&irded-\V
WLS WULDQJXQuxiia pogobwpirlY SRLQWHG WLS WULD @enX@rBllia ligutrisnsy SLQHYV )
WULDQJXODU Batc8phaGaldpHYR XQ GHG W LS javSIcQ BB XQGWHG WLS WULDQJXODU



















