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DNA barcoding data of sanitary important Japanese species
of blowflies (Diptera: Calliphoridae)

Takuji TACHI
Biosystematics Laboratory, Faculty of Social & Cultural Studies,
Kyushu University, Fukuoka 819-0395, JAPAN
e-mail: tachi@scs.kyushu-u.ac.jp

Abstract. The barcoding data of the 15 Japanese blowflies are examined for
species identification. The 658 base pairs of the mitochondrial cytochrome ¢
oxidase subunit I (COI) gene are registered in the DNA Data Bank of Japan
(DDBJ). A generated molecular tree suggests that it is useful to identify species
of the subfamilies Calliphorinae, Chrysomyinae, and (partially) Luciliinae with
the DNA barcoding data. However, as for species identification, four species of
Luciliinae (Lucilia ampullacea—L. porphyrina; L. caesar—L. illustris) could not
be distinguished from each other by their COI data.

Key words: COI, DNA database, molecular phylogeny, sanitary pests, species
identification.
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JunIiiE, WHBOGHAAEEICET 58 TH5. HRIIIE, SO
SERDEZ EICEFT D, RIKMETRITT 5. TORRICEYIHROME Y 1)L
Al EZWNT H7-DICFHEZERE LTHRbONATWS., ERRIC, 4 70T
Calliphora nigribarbis D5 BA 2 7IVT VI A IV AT EN TS (Fi2 -
/PR 2021) . F 77, b XF VNI Lucilia sericata 72 & $EHE TIHBFEAIC AL
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WCNTIEZ S| EE T TS NTWVWS GEF 2015). HAD 7o/ XTI
SRS T 1960 FERICKS I B T inbin, HAENY)EE Fauna Japonica O
—fft& LT 54 FEMHESD SN TV % (Kano & Shinonaga 1968).

b &I EFOH, MERBEOUENEEMOMARELEHD, TV 7 PHAM
RNz EFREYIDES T T 2 BRYYERHFROEEMIT ViAo, DXk
BENESED, EZLOBEENERFEY (B LEEFERETEANTT R
TBRHT, RZOSHE MY, ThE THESYZORBMA B /k->TE
T EBISHBEGICE > TRAZHT TER (BAZEMEE 2019). LHL,
Ja— N )UERIREL 2D & U HIERIBEDIRE A (LIc K > T, HATEIR
Fik7Z & DB D AR TN & Ol 2B 2, L GEIREIYIC
KXBBRPFED) AW EE->TNB EF A5 (HARZIMSHE 2019). pLHZEE
ECRT VI TANREDRY Z—TH 53w ZA I Aedes aegypti HIike
INCBAL TN T EPRE TN TS (Sukehiro ef al. 2013). Fiz, BERE
BORYEBENBEEL T, HEREMOEMMA T ESDOMED —DE L
THDY EFons. BiiH2ERTFEEIE e NNy T 77—V —=2Th
D, ZTOREIIFEEYMN L FOEENIRICADIAATL 3BRFAE %S (GRS
2008). CHUC K-> TERN A Z A LICKZHFEEO L DRFEENEST TN S
EWV S B ERICHINABERE REL A>TV 5 (HERZMSE 2019).
CNEOHHDOBHEFRNRHDREARZ E 725 3 fER I LT, SRON
JIOR 72 ZHENCEZ BREND B.

WA, FEDFRIZEIC Hebert 5 (2003) IC K> THFE SN/ DNA N—O—F 4
TMMEDMAICHOONT WS, IO DNAN—OI—FT 2> FTlE, I hav
RV 7777 I ED COLEEFD 658 bp MIEHE/N—T— R L7555 TW % (Hebert
et al. 2003). IR{E, HA DNA 5 —%/\>/7 (DDBJ) 7% £ D DNA 57— & X—Z (X
THIZT—&ZRX—X) IKIZZ OEYRBICET 2BERMO/EEINTED, &EHE
EDBEOV 77 L RAELUTHHAINTWS. HNCHT 2 RBBIDNROIFSSE
TE, BHEZHOEEGEICEET 3720121F, TOEMiZ#E - FZREEDF]
RISEETHAS. BHIC, BEREROBRIEDZHD T —EZN—RIIEfHI N
TWwW3 (Fi)ll52016) . LA L, EHEBRETCIEIRAES AT LOEELES
BERERDKIBICRE L TWAZS, DNAN—I—F ¢ V5 ZERT 72D
XRERBEREMALENS. FT T, AMETIIDNABREZED, LIZAR
FEOEEEBMBEORES AT LOKEICHET T, EANOZ7a i DNA N
— O— REEOERES T — 2 ZHREL, BERTS. 5, T§TIKT—42N
—ARLEBEINTVBRERANDEZ L DTF—2 BT E Lick> T, BEE
HZEZL 7 aNIR 15 EOEREDEMEZ LT 5.

MR XU ik
EANTHREINTZ70NTR 51 ET R CREZMEAL L, FBREZINREICHE
DUV T 15 FEICAZE L 7z (Kano & Shinonaga 1968). 22441%, Kurahashi (2014) IC
L 7z SAERDZ 1-3 K2 DN LT, 77 FREEENT ORI H W2 (F
1). T THEDONIERIINNKZRZR LB = A b FESE (Biosystematics

Laboratory, Kyushu University, BLKU) ICfFE TN TV 5.
DNA #f H{ IC |3 DNeasy Blood & Tissue Kit (Qiagen K. K, Tokyo, Japan) 7 {& Fj
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Liz. S FaY RY 7 COLBIEFD/N—a— REE (658 bp) ZHIIET 5728
IZ, 75 1~<— LCO1490 & HCO2198 (Simon et al. 1994) % FAL T PCR %3 C
ol RISIRIE, ROLDEEE 25uL THE I NI @ @ik 14.4uL, 10x
Ex Taq Buffer 2.5uL, dNTP Mixture 2uL (2.5mM), TaKaRa Ex Taq (X /1 /N1 %
HREM) 0.1uL, ZNFNO T 514 <— 2.5uL 2pmol/uL), ¥ > 7 )L 1.0uL. Hig
RIS, SHIC 95°C 60 DN, 95°C 30 %) 45-50°C 45 %,/ 72°C 60 %)
Z 40 B DIRL, ®mIRIC72C 60 W ZEB TR o>7z. PCR EMIIHEIAZ (Atlas
ClearSight DNA stain, BioAtlas) &5 1% 7 0 — X T )V TCEXIKEIZFHE 7%
VY, RHVRIRET T CHEEEY 2 HERE LTz, RIS LY > 7Lid QlAgick
PCR Purification Kit (Qiagen) &2 W THEH! L 7214, ABI DNA Analyzer (Applied
Biosystems) CTHEANZRE LTz, BHEORE S NI-HEERYIE Genetyx-MAC
(Genetyx Corporation, Tokyo, Japan) “® Seaview (Gouy et al. 2010) T7 14 X2 k
Ehic. £, BRSO Zonzi (EEe L Tranzfovy rran
T #i %} O —FE Caiusa indica Surcouf 7% &) DB EEIS|% GenBank K 9 Eii5
L, 7—&tv Mz (£2), BcHERZIEELE. 20721y M
jModeltest 2.1.10 (Guindon & Gascuel 2003 ; Darriba et al. 2012) THEE 7 )L &2k
E LTz, ZOR, GTR+HI+G model AEER X 41, PAUP* 4.0b10 (Swofford 2002)
2> TRICIEC LD RMEZHE Lz, REBANDO 7 L— FOEEMIX, 10-
Tree v.1.6.5 @ ultrafast bootstrap £ %2 FH W TEHH L 7= (1,000 [5] )z 1§). Ultrafast

F1. AETERAINTZ a2 f 1551 BEOMUERDOT 7y va vt on— BETFT—FB
L OMER. 4 EEEOBECFIT Kurahashi (2014) [ZH#EH#L L 7=,

& FEBUEA Ty ary BRET—H Ll
FN—

Calliphoridae

Calliphorinae 7 2 /3 ifi
G2

Aldrichina grahami AldCa LC684776 22.vii.2012, Shirabu Pass (1400m), Kitachobara Vil., male
(Aldrich, 1930) &= 7 1 7 Fukushima Prefecture
/3T
DB4 LC684777 6.vi.2021, Mt. Kusenbu, Tosu City, Saga Prefecture male
Calliphora nigribarbis TTkuro2 LC684778 18.x.2007, Maruyama Park, Sapporo City, Hokkaido female
Vollenhoven, 1863 4 7 Prefecture
o /NT
DB27 LC684779 23.vi.2021, Mt. Tomaru, Kamoenai Vill., Hokkaido female
Prefecture
DB30 LC684780 23.vi.2021, Mt. Tomaru, Kamoenai Vill., Hokkaido male
Prefecture
TTkuro LC684781 17.vi.2001, Is. Nokonoshima, Fukuoka City, Fukuoka male
Prefecture
Calliphora subalpina Casub LC684782 27.ix.2017, Mt. Asakawa, Azumino City, Nagano male
(Ringdahl, 1931) # 1 % 7 Prefecture
2/ T
DB29 LC684783 23.vi.2021, Mt. Tomaru, Kamoenai Vill., Hokkaido male
Prefecture
Calliphora vicina Cavi LC684784 25.viii.2016, Mt. Asakawa, Azumino City, Nagano male
Robineau-Desvoidy, 1830 Prefecture
RRT 7 ansz
DB26 LC684785 23.vi.2021, Mt. Tomaru, Kamoenai Vill., Hokkaido male
Prefecture
Triceratopyga DBI10 LC684786 9.v.2009, Maruyama Park, Sapporo City, Hokkaido male
calliphoroides Rohdendorf, Prefecture
1931 7% 47 "z
DB31 LC684787 23.vi.2021, Mt. Tomaru, Kamoenai Vill., Hokkaido male
Prefecture
Call2_0504 LC684788 4.v.2011, Mt. Aburayama, Fukuoka City, Fukuoka male

Prefecture
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Luciliinae 3 >/ ST Hif}
Hemipyrellia ligurriens DB3 LC684789 2.vi.2021, Kyushu Uni. Ito Campus, Itoshima City, male
(Wiedemann, 1830) Fukuoka Prefecture
FoFavFNT
DB100 LC684790 12.ix.2021, [zumi River, Itoshima City, Fukuoka male
Prefecture
DB105 LC684791 18.ix.2021, Raizan River, Itoshima City, Fukuoka male
Prefecture
DB107 LC684792 23.ix.2021, [zumi River, Itoshima City, Fukuoka female
Prefecture
Lucilia ampullacea LuCal LC684793 27.ix.2017, Mt. Asakawa, Azumino City, Nagano female
Villenuve, 1922 Prefecture
IHRFNL
DB1 LC684794 6.vi.2021, Mt. Kusenbu, Tosu City, Saga Prefecture male
DB39 LC684795 23.vi.2021, Mt. Tomaru, Kamoenai Vill., Hokkaido male
Prefecture
DB40 LC684796 17.vii.2017, Mt. Sakurei, Karatsu City, Saga Prefecture male
DB69 LC684797 30.v.2021, Sasayama Park, Itoshima City, Fukuoka female
Prefecture
DB70 LC684798 22.vii.2012, Shirabu Pass, Fukushima Prefecture female
DB74 LC684799 26.vii.2012, Mt. Nekomagadake, Bandai Town, female
Fukushima Prefecture
DB75 LC684800 21.viii.2017, Mt. Jominesan, Chichibu City, Saitama male
Prefecture
DB109 LC684801 26.vii.2013, Mt. Chausuyama, Aichi Prefecture male
Lucilia bazini Séguy, 1934 DB62 LC684802 17.vii.2021, Mt. Yuwandake, Yamato Vil., Amami- male
—bIVveEFNT Ohshima, Kagoshima Prefecture
DB67 LC684803 15.vii.2021, Mt. Yuwandake, Yamato Vil., Amami- female
Ohshima, Kagoshima Prefecture
DB68 LC684804 15.vii.2021, Kado, Tatsugo Town, Amami-Ohshima, female
Kagoshima Prefecture
Lucilia caesar (Linnaeus, DB41 LC684805 30.vii.2011, Mt. Hachimantai, Kazuno City, Akita male
1758) F /3L Prefecture
DB73 LC684806 23.vi.2021, Mt. Tomaru, Kamoenai Vil, Hokkaido male
Prefecture
Lucilia illustris (Meigen, DB90 LC684807 15.viii.2021, Raizan River, Itoshima City, Fukuoka male
1826) = RU > \x Prefecture
DB106 LC684808 18.ix.2021, Raizan River, Itoshima City, Fukuoka male
Prefecture
Lucilia papuensis DB2 LC684809 24.vii.2012, Mt. Nekomagadake, Bandai Town, male
Macquart, 1843 Fukushima Prefecture
IYE T
DB61 LC684810 15.vii.2021, Kado, Tatsugo Town, Amami-Ohshima, male
Kagoshima Prefecture
DB66 LC684811 16.vii.2021, Mt. Takachiyama, Setouchi Town, Amami- female
Ohshima, Kagoshima Prefecture
DB71 LC684812 5.ix.2016, Toya-lake Town, Hokkadio Prefecture male
DB72 LC684813 23.viii.2016, Aburazaka Pass, Ono City, Fukui female
Prefecture
DB108 LC684814 30.viii.2013, Mt. Chausuyama, Aichi Prefecture female
DB125 LC684815 5.xi.2021, Benoki, Kunigami Vil., Okinawa Prefecture male
DB126 LC684816 4.xi.2021, Yona Exper. Forest, Kunigami Vil., Okinawa female
Prefecture
DB133 LC684817 5.xi.2021, Benoki, Kunigami Vil., Okinawa Prefecture female
Lucilia porphyrina (Walker, DB64 LC684818 16.vii.2021, Mt. Takachiyama, Setouchi Town, Amami-  male
1856) A7 HF /L Ohshima, Kagoshima Prefecture
DB65 LC684819 16.vii.2021, Mt. Takachiyama, Setouchi Town, Amami- female
Ohshima, Kagoshima Prefecture
DB127 LC684820 4.x1.2021, Yona Exper. Forest, Kunigami Vil., Okinawa female
Prefecture
DB136 LC684821 5.xi.2021, Benoki, Kunigami Vil., Okinawa Prefecture female
Lucilia sericata (Meigen, DB76 LC684822 9.viii.2021, Sasayama Park, Itoshima City, Fukuoka male
1826) b 0 X /N L Prefecture
DB97 LC684823 29.viii.2021, Raizan River, Itoshima City, Fukuoka female

Prefecture
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Chrysomyinae
FEF N HR
Chrysomya megacephala Chry_Call LC684825 20.iv.2019, Nakadomari ruins, Onna Vil., Okinawa male
(Fabricius, 1794) Prefecture
FEF N
DB91 1.C684826 9.viii.2021, Sasayama Park, Itoshima City, Fukuoka male
Prefecture )
Chrysomya pinguis DB63 LC684824 16.vii.2021, Mt. Takachiyama, Setouchi Town, female
(Walkq, 1858) Amami-Ohshima, Kagoshima Prefecture
FR/uAFoNrL

bootstrap £ Tld, BHINZMED 95% ML ETHNIIE, ZD7 L— ROEGEMED
BV e TN B (Hoang et al. 2018).

IR LB

AT, WREZMRFEIC K> THRESN/Iz7a/ N i o 15 51 {fk
DON——FEcs (I F32 FU7EET COlD—ED 658 bp) ZIHRE L,
DDBJICESR LIz (K1, 7Ot wviarF3—:LC684776-LC684826). #k-
Wk (1979) I &MU, & F1 32 TN Calliphora subalpina 3 AR D7 L,
Z IV F NI Lucilia bazini, B XU XV F 2 INT L. papuensis (F L%
RHEMMETH D, I ALEDRBICEET S0, cnb 3EIdEcHESE B
REER SRV, —F, TNLSNO 12 FiF, FHISoHE R TEIIIEASS I I Y
RERFRERETAHDICHENEZE L UTHEEFEETHS. Saigusa er al. (2005)
&, 7o e L =)\ H 2 fED COI EZFI| (304 bp) ZFXNTED, [EE
ICEH LU T DNA EROBGHBEZRLETVED, ThEDTF—RIFTF—2R—2Z
WIEFEEINT Wi, ZEENRAXRTED T 02242 A1 HEE), HA
B TNTRIO/N—a— REHIE A X T 15 >IN Lucilia porphyrina D—F& L
MEBEFRENTIEE T (Wells ef al. 2007), SEIFTICHRE L TES T — &35 %
DWMFED—B 755,

SERE UT-EH| T — & & GenBank IC B E N TV AERNDTF—&Ztw b
NOWMESINTEBLRFEBEK IR LU, BREniz 15805 5 11 i,
Y TIVED T TR EVELERD NS D, ENEOREMEE FHE I ERES:
DEFWT L—RZHEEL, hOomGENMSHEICXBIEN TS, iz, 7
O/NTHER}D 2 V< 7 " /\T Calliphora vomitoria, Y& /)N\THEO O+
2 INI Phormia regina 75 EfIAEERE L TEHELGENZIENTHEWD, S
Rt LI Z R T L ICBEEOSEWVWI L—FEERL T3,
DNAN—O—7 4 VJICXBREER, ENTHBELEZSNS. DNAERIZ
RBAT =IO THETH 720, FENREEREERD S 035D
DAT—VREICETFICHINTES1ZAS. —F, FUNTHEROTF 2T
Y INT (Lucilia ampullacea) — A7 713 2 INT (L. porphyrina) & 3>/ 7NT. (L.
caesar) — X R U F /NI (L. illustris) \ZDWTIE, BFMEICHINT 2HBR 7 L
— FEEERENT, DNAN—O—F ¢ VI TERITERNT EHAHENE
Eole. ORI, BTSN ETFEER, b N BROECERICE
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# 2. DNAGenBank " SEGE Nz 7 aN\ITHOBEB I CZDESY, 77t w3 vF N —EBEEER.
SIEREOEFIZ Kurahashi (2014) I[C¥EHLL 7=

g & B4 Tokvay BEHER
FN—
Calliphorinae  Aldrichina grahami (Aldrich, 1930) China IN604564 unpublished
USA KX422286 Monum et al. 2017
Calliphora nigribarbis Vollenhoven, 1863 South Korea MWO085105 unpublished
China NC_053679 unpublished
Calliphora subalpina (Ringdahl, 1931) Finland MZ623961 Roslin et al. 2022
Calliphora vicina Robineau-Desvoidy, 1830 Finland MZ608953 Roslin et al. 2022
China MW566092 unpublished
Germany LC684827 in this study
Triceratopyga calliphoroides Rohdendorf, 1931 China MN131048 unpublished
South Korea EU880179 Park et al.2009b
Luciliinae Hemipyrellia ligurriens (Wiedemann, 1830) Tailand KR921676 unpublished
Malaysia LC549069 Tachi et al. 2020
Malaysia LC549077 Tachi et al. 2020
South Korea EU880206 Park et al. 20092
Lucilia ampullacea Villenuve, 1922 Finland MZ608941 Roslin et al. 2022
France MW077748 unpublished
China KY031824 unpublished
Germany KF225234 GilArriortua et al.
Spain KJ394753 igllaﬁblished
UK DQ453487 Wells et al. 2007
South Korea EU925394 Park et al. 2009a
Lucilia bazini Séguy, 1934 Taiwan AY346450 Chen et al. 2004
China KY031851 unpublished
China KY031849 unpublished
China KY031848 unpublished
China KM497292 unpublished
Lucilia caesar (Linnaeus, 1758) China KY001865 Meng et al. 2017
China KY001866 Meng et al. 2017
China KY001867 Meng et al. 2017
South Korea EU880195 Park et al. 2009a
South Korea EU&80196 Park et al. 2009a
UK AJ417703 Stevens et al. 2002
UK DQ453488 Wells et al. 2007
Germany LC684828-LC684832  in this study
India KX893350 Bharti & Singh 2017
Lucilia illustris (Meigen, 1826) China KY001860 Meng et al. 2017
China KY001861 Meng et al. 2017
China KY001862 Meng et al. 2017
South Korea EU880197 Park et al. 2009a
South Korea EU880198 Park et al. 2009a

South Korea EU880199 Park et al. 2009a
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x2 HX).
Gt i Rk Trkway BEER
F 28—
Lucilia papuensis Macquart, 1843 China NC_053672 unpublished
Thailand KT895003 Zajac et al. 2016
Thailand KT895004 Zajac et al. 2016
Thailand KT895005 Zajac et al. 2016
Malaysia LC549091 Tachi et al. 2020
Malaysia LC549100 Tachi et al. 2020
Lucilia porphyrina (Walker, 1856) China KY001868 Meng et al. 2017
China KY001869 Meng et al. 2017
Japan AY074900 Wells et al. 2007
Taiwan AY 097336 Chen et al. 2004
India KX893336 Bharti & Singh 2017
India KX893337 Bharti & Singh 2017
India KX893338 Bharti & Singh 2017
Australia JX913758 Nelson et al. 2012
Lucilia sericata (Meigen, 1826) China KY001890 Meng et al. 2017
South Korea EUZ80208 Park et al. 2009a
Australia JX913756 Nelson et al. 2012
Phumosiinae Caiusa indica Surcouf, 1914 Malaysia LC549089 Tachi et al. 2020
Chrysomyinae  Chrysomya megacephala (Fabricius, 1794)  Taiwan AY 092761 Chen et al. 2004
China KY001900 Meng et al. 2017
Malaysia LC549067 Tachi et al. 2020
Chrysomya pinguis (Walker, 1858) Taiwan AY092759 Chen et al. 2004
China KY001820 Meng et al. 2017
India KX893350 Bharti & Singh 2017

WHBHZELDD, MO TRENIFEREL—H LTS (Wells ef al. 2007;
Park et al. 2009a; Williams ef al. 2016; Monum et al. 2017). $F§ic, F2 /3L I KR
V&N iE, oI bay R 785+ (COIL R 16S rRNA) R8T (ITS2
*° 28S rRNA) Z iR TH, HBRLZBEENGEMENEDLNTE ST,
HAWCFBRTHHEEZLNTWVS (Sonet et al. 2012). BF 5L, akxF
YINTEART FF VNS DV T & ARk OB TN TR B IEEED 5
NEVWEFHEINS., CDXSIC, D td Fid4 I DNAN—O—F ¢
VI EBRBIDTERWZD, ZOFAICIZEERETIHENDHS. Schoofs
etal.(2018) DFUNLZEI RUFINTDO28DOI OV RFUTH J LAERN
M?%jmc:c;t% £, ND5 & ND6 IdlifiZ XA TEDZ EMNRENTNVS. L

L, PEOY 7))z, ZRETNOBENER (1.71% & 1.68%) &, COI
(1.56%) & KFE=ZW. 5%, T2 TIVESRORBITREOBING X % T 7z i@ T
i, LEOFUNTHR 4 EOBLETT—RICK D EMHREIEDZHD
BB ——DBERL B IRNENH D45,
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AldCa
BB e cnna uneoasesy Aldrichina grahami

Calliphorinae
98

TTkuro2

TTkuro
. nigribarbis South Korea {MW085105)
C. rugribarbis China (NC_053679)

A. grahamy USA (KX422286)

Calliphora nigribarbis

100

Chrysomyinae

DB30

77

C. vicina

99

100 Casub
¢ s Frmavzszseer,  Calliphora subalpina

B:
€ vicina Finland (MZ608253) ca”,'phora VICIna

China (MW566092)

GB_C. vicina Germany

DB10

'_r‘ﬂ Caliz_0504 Triceratopyga
100 T ices China (MN131048) calliphoroides

L T. citiphoroides South Korea (EU8B0179)
DB3
DB100
DB105

Hemipyrellia ligurriens | %198

81

89

100 H. ligurriens Tailand (KR921676)
H tigurmens Malaysia (LC549069)
H ligurnens Malaysia (LCS48077)
H figurriens South Korea (EU880206)
DB78&
DBO7
L. seircata China (KY001890) 2ya .
100 { seircata Ausvalia xe137sey  LUCIHlia sericata
L. seircata South Korea (EU880208)
LuCat
DB69
DB70

L. amputiacea Finland (MZ608341) ii

L ampulces France avorrrasy  LUCHlIia ampullacea

L. ampuiiacea China (KY031824)

L. ampullacea Spain (KJ384753)

L. ampuilacea UK (DQ453457) +

L. ampuiiacea South Korea (EU925394)

L. ampuliacea Germany (KF225234)
DB84 i :

oB6S Lucilia porphyrina

pB127 | “Lucilia porphyrina”

DB136

L. porphyrina China (KY001888)

L. porphyrina China (KY001869)

L. porphyrina Taiwan (AY0S7336)

L porphynina India (KX893336)

L. porphyrina india (KX893338)

porphyrina India (KX833337)

L. porphynna Japan (AY074900}

84

Luciliinae

100

0.03

95

L. caesar S

100

100

0863
99 C. pinguis Taiwan (AY092761}
C. pingurs China (KY001900)

C. pinguis Indica (KX893350)
Chry_Call
DBt
C. megacephala Taiwan (AY092761)
C. megacephaia Malaysia (LC549067)

C. megacephata China (KY001900)
Caiusa indica Malaysia (LC549088)

68

L Australia (JX913758)

— DB41_L. caesar
DB73_L. cassar

93 H-"L cassar South Korea (U880196)

DBYO_L. iilustris

DB106_L. illustris

G4_L. caesar Germany

L. caesar UK (AJ417703)  “Lucilia caesar’

L. caesar UK {DQ453488)

-

iflustris China (KY001860)
L iflustris China (KY001861)

L ifiustris China (KY001862)

L. illustris South Korea (EUB80127)

L. ilustris South Korea (EU880199)

Lucilia caesar

L. #lustris South Korea (EU880198) +

outh Korea (EUBB0195)

G1_L. caesar Germany
G2_L. caesor Germany

G3_L. caesar Germany

G5_L caesar German

L. caesar China (KY001865)
L. caesar China (KY001866}
L caesar China {KY001867)

Lucilia illustris

DB82
——!‘— D887

DB&8
p————e | bazini Taiwan (AY346450)
L bazini China (KY031851)
L. bazini China (KY031849)
L. bazii China (KY031848)

L. bazini China (KM497282)

Lucilia bazini

| L papuensis Malsysia (LCS49090) ) o o i
98

L. papuensis Malaysia (LC549100)
D

L. papuensis Thailand (KT885003)
L. papuensis Thailand (KT895004}
L papuensis Thailand (KT895005)

61

o886 Lucilia papuensis

L papuensis China (NC_053672)

Chrysomya pinguis

Chrysomya megacephala

X 1. COLIC k> CHEENEZuni ISHEORLRFER. & EofEik
ultrafast bootstrap {H% 7R3 .

RF AT BN TAMELK GREED) 2 {DBEZEV VT,
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