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Y ERNE, Fa v BHRERRO—FET, 2R T 70,000 FEL EEET L —
T ThDH (EH - FHk, 2011). ZOORT N—T OERGFBIRRITS R BIR
e LIRWUCH Y, EFEOSFBFINEIC LS S, e NUTEH, N7
¥, METETIE, B - w1 LB TEDORNBLE LRVREL & 72
S>TWAIEH (Zahiri etal., 2013 ; Wang et al., 2015), Aaw L CTHIZE &L L=~
Y TRG, TFEERDLRA~OFEPIEEB INZIENY TH D (Zahili et al.,
2011). FZHAREWNZT T, RITBEERICHR - TH AP RLEFECHE 25K
WEINTNDLZENELLND X9 (B - FH, 2015 ; #EF, 2016 ; U
(E7>, 2017 ; J£H, 2018 %), L ~UL TONEFIIMIZEIC b ARIES L OFfE
PESNTWOIRIUICH D, S BITRT N —TIER AU R TH R o4 F 7/
MR REENTEY, BEOBGBIZB W TERMZMEEICH L, PRl
RFLHDICh, FhfELh.O L Lic GRilzate) DESOMIANEEN
TW5. PIEHOIERESCARERIL, SKRHSETHZOHF AP RE I
TWA7=® (Kristensen, 1999 ; Miller, 1991 %), =i b OMFRITFEFE 2RO
BIZLRELSFETLEEZOND.

FXYHERTFa VAP THLRICERHENR LN L—TT, ARDF 3
v HER 885 fl (HAICHEME RS, 2006) DO b, Y7 EROTERY
=T DY TRETTH, ZOEGITAI 21 % (186 ff) Z LD DRIH L5,
BTl NAE 3 b U Spodoptera litura (Fabricius) <° A4 A4 4 /N =22 Jj
Helicoverpa armigera (Hibner) , « 7 7 %3 - U3 Trichoplusia ni (Hibner) &
WO T FBE ICHFRME L O ZENTEBY, ZOXKRAEN/NLTNDS. 72
BINOoNFIME LIZHE RIS, JEEBICLILEBMHOZE (1, 2016)
R, BIHEOZE (i - fhH, 2003), FHHIEWOEA (fE, 1953) Lo
To kR 2 RN BEIR D E G > TnWad L ansd. R TH Y T BF
FZHEOERFELZATEY, TFEITA TRK - BAT 2 RIEREEEIMES &
RS CRIE & 2> T D (EHRIZ Ay, 2011 ; Goergen et al., 2016 ; Shylesha
etal., 2018 &%) .

2O LTERBRAERDORAEY X7 ZAEWINIE 2 726, FBREEE CTIE, o
R (— M EEAN ASCO) ZIX U & Lo HIEHMO B E LWV



(XD, ATVERR HARIZ IS T D RS A BRI - 2 b3 2 AlRErED &
H1720, SHBRINOGRAEROREI RV NEELZENHESINDS. IHIT
ERITERHOLENR LMEM TH D720 (BIFIZA, 1970), RAERK
WEBEWAD. 0B, 29 LERAFRICKH LT, BATIZINETIZNL
OND Y AT BHTOBIRENMTHON TE I, HERETWAREDIChEE T 55E
HICOBETH D20, RO L HIICTHNTREE - BATH L 5 RERMIC
bR ETREZR, B2 A7 T ORRE R RD TS (ex K5, 2015).
Z 2 ORI T, TV HEO T THNRIC X D ERBI S R 2 R R A
LW OO FEREEMNRE L, TRENORE EHAEMO L1 - TEREEY:
HIRFIE 72 & N AERR PRI 21T o 72 (B2 3). 7238, T2 CTIIBB L CTILKE -
FEEEH OB RS —HED TR EIT o 72, RICZNHEE 2 ETHR LI E
E, BRENEEO/RME - A - FERE L TCORAERN & WV o FZBEAE H & ik
AL, FHRICEDL FERFOBRREITo7 (6 3 &), b EHERFIL,
oW AHERETHEBMRFZIT) ZLICk- T, BIEDX 57220 2750k
J 2 EROFMBEEIC T LAHEEMENH Y, AL TIEZ 5 Lom oK L
EHEZE LT, Fie U A7 5O ~Ek TE 50 T21To 7.

KL TIL, BmAEEREE#HRS (1999) 0582 B L V83 IHIY, FX
TOMBIERTRZFTMET D, ZHUTEY, RFETH L2 Targalla B &
O Tiracola J& DFEA NEEREIL, ZLZ4L “sp.1,2,3..7 & LTH-oT-.
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2—1 BEEZEILFOER|: "NRFELI NYEFORBRE
HAENRE I N RBOEOFHSNERRSE L
2010 E D 2013 FiICEEE S TERLLE
77V huta bUDBARKBOHE

i

[l

NAE 9 kU Spodoptera litura (Fabricius) % & ¢e Spodoptera J&iX T 30
fE2NE AL (Pogue, 2002) , BV b HEEF 2 NS IR < o34 L, —EBIZIRAF I
HEHLTWD., KBIZEENDFEOL L, B, B, B, RS 2nE
TORELHBERFATHY, AANLHBN TS 8 DS H, NAFE T b
v, uaAFEYI FhY S exigua (Hiubner), A% VU = k7 S, depravata (Butler),
vr = hv S mauritia (Boisduval), 7 7 A% U 3 kv S, cilium Guenée,
77V HhimFa b S exempta (Walker) @ 6 FENAARTIZEEEHR L L TH
bGhn (BAISHEMW R A2, 2006; BiARIZA>, 2003; HfaiEay, 2011) . %
D) HBANRAFEL D KT, AT AFREOE KA 195048 & 0 Bix 22 R EY T
FHRELIZL SO TH D (WEEIEDY, 1971 ; #E4y - [, 2003) .

B D lBE 2RI T D ERN L, T AU W KRBEICET DEBO S.
frugiperda (J. E. Smith) 237 7 U 7 Ko A o RHUIGITRA, KFEAEL, BIERE
7efE & 7 > T B 1E D> (Goergen et al., 2016; Shylesha et al., 2018) , HAA+IZ
BWTHUTO 2 fMOFRMEPIFERE SN TND. T70bb, 70TV AVF
U3 R3Ok BEeT 7Y BBV TEREOEFER L LTHOLA TV, 1999
FEHIVBHERO TN THOLEIZBWTHRREEHRELI SR L Bk
E2y, 2003) . 77U ut 3 hUid 2010 FIZ HARIZBWTHID TEHR{ERS
MBS NIZFET, F4E 7 A0S 11 A TR EME LR, EILE
RERE L EBEREOA XFPEHLY U X UEGICENT, 2HABIOR
ENRfER I (EBRIZ2, 2011 ; #F48, 2011 ; HEHy, 2011) .« 77 U v
n = b UIEEE4 & African armyworm E SV, T 7 U H, T U T OEH L,
F—=ALZV7, "NUA 2@RBBIZoMT 5. A8, YY) 7HE, <X



BalzfmgEdTsrERELTHON, 77U TIEELRERTHS. AARICE
WTIE 2010 AR FAE LTk, 2011 FRITIEBAENHER SR> b DD, K
FEIZ L D ES IR CREER S 7z 2010 48 8 A LIZIZRIEFIC, IR B IRA L
DOREEERFEER I (LOVE A, 155 1,067 m) T 2 RIS LTV SIED (R,
2012) , 2012 75 2013 ARIZH T TR & FE VL B IR O RS TR O D RS
SNTo. AFEIIRIROY ~vu s 43 by L ERICREBEIEZ FFo7 0, 4
BHOEFERAEICITEELZET 5.
HAETERFEETHONONA 720 E Ly T v 7T, SRR BORAN
LIFLIFEZ S22 ([7xa®e FFIHTA R fWEZ B, 2000) , il
Vs BRI v 7 —, e b ONCEERE REERBREE L 2 =0T 7V
Hata NUOERAELYLVITHoCE7z, 77 Vet a by HERME
Z7xaEY Ty IR DBERETSH, GO ERE MR, FE LR,
KIBOEEFEPFON TV Z LA L7z, RBITBEE LR %<, R
7 xrEY b7y T THODHEERICAE LT, @i - 2L,
SRR FIC L DRERREC /2D, 2D, 7xat®y b7 v FITEEHE
PR U - T S D ATREMED & 35513, FEERFE FIENLEL 8D,
ZIT, A%O7 Ty 8Ty T ERAWERATREEDSE LD L9,
TR R AR RE & V7= H AR PE Spodoptera J& O 5 ik plliE DR 21T - 7=
EHIZ, 7xuEY Ty T TESEOMEERE L DRMICFET 2 FIESL
WL HZ b, 2 KU T DNA (COl) /N—z— Rk 4 v 7o i
H72 DNA /N—aF ¢ 71 K G0 OF APEIZ DWW T HIlAT L TRET L
7o, X BIZ, 2010 4, 2012 B LV 2013 4EIC A ARENTERANHR SN
r7Vhvuera hvIilEBL, BAREZELT VT - A7 =7D /T X
A 7O E, Graham and Wilson (2013) (X WG ST 7 U BEDONT
nXATOEREHANT, NTud A TRy NT—7 BERL, BEEEEICE
T D ARFEDR AR OHEE 21T > 72



MR XUk

BMET7 vy 8T v IV ELNTZEEROFRE

77V Avuta hyOEREDNHARIZBWTHIO TR 47z 2010 4F X
D IPHRLR L IR B IR OB B HICBWT, AET 2rE L T v I X
DFRARAEE, IR E BBERREAN v ¥ — B L O B R RR A
VA=) EE L. MRIR TR RA L EREEOME T = v ' Uy
OFIFREICRIE STV 52y (Wakamura et al., 2011) , 2010 FEDZIEARRIC
TEFRIESN TRz, M7 zu® 3=V CRIESNTMETY =
7 R OFAER (Cork, 1989) % Sl AR 7 KF DB A E B B AMERL L 7=
LOEEHL, Py IIEER ST v (SE T v T b A e
AL, Zhbn7 vt b7y 7 THOIERL, #ERoEL%
iR Z 810 H O TEERBICAF Y UACIRIE L, 10 DRERE L&, 5
METRI 7 My o =2 HWTREZSEZ. £D LT, UTORZ R
L DMBROIMEHKIZHT, K 56 FEIROMEE L RELITo7. 723, HWTAE
AT TR CESHERFIEN B - RREERITR O TEmE BRI A
WM 22— (LT, BREREZ@HNEEZ—) BRELTND.

HEAZRERIZ X D HASPE Spodoptera J& DRizRF

HASPE Spodoptera J& D4 8 FEICHOWT, LITHEARIIC L 2MBEEIER L
o, 2B, AMRETIE 7 zn®r N7 v 7 E2RHEE LTWDHTI2, G LIZER
DREIEIZHRICTE D LD, RRFEBFOHERROIBIZREO L TY RSz,
RO, 5 JUMEARDOBIEE LR KT O X OBGITRERE LBt ¥
—PUROEE 2 L7 v a v d, RiRko 2010 IR GG CHMRMEY = v €
N7y 7 D TTERE SR E vz,



2. ORI

Yo T ILDOIUE
AARTERELLTHESNTND 6 flafo7z. EDH>BL7 7Y a3k
V1%, 2010 5 2012 AR E R BREA R o X — DB MET = m e
N7y XD ERETHONTEERE, BIREROBES T 2013 FIZEHT
BESNTHREMEI VP L@ R EHWe, 7o FvRAy®Ya by, vna
Fa by, NAREI FUO 3 FEIT 2010 A HHBIREE BBEBRETE v 2 — D
BT 20 ' b7y X LDBAERETHE O NMEEL Y, vl FEY
3 b Ui 2011 FICEREBREBERBREGE Y —Dv s FEYI FUHOE
7 =m ' b Ty I THEONTER R L LTHWE, AUF Y 3 by
I3 2011 FIZEERS CAEHOEL TH LA L vz, AMES LTHY
727 7 3 b7 Mythimna separata (Walker) (% 2010 “FICifIR CRESIN-H D
%, AEEE A7 A Grapholitadimorpha Komai (Z[LIEIR T 2011 4 8 AIZ
T e EREREL, MEMMLS @ EEH Wz, a4 FEYI by,
TUA MY, AEFL AT ATHBIERLZME L, £ OMORITIH IR S
NTWELDOZHEH L. 2O OHWTERT T TR 4
—MEE LTV A, SO HERSNX, SR T T —% (BRER - H4E
H%5) & PR CEREE ALY T — Z X— 2 D GenBank [Z%$k L 7= (Tablel) .
FABIOERIZBNCT 7Y hveta hyOENER G LR, 22T
I3 EFEOMERICHI X2 T, DDBJ/EMBL/GenBank (2SN TWD X =T 5
DT r A7 (JQ315120, JQ315122, JQ315125-JQ315131, JQ315136) , F L
HRVEONNT v A7 (HM893111) % FHu 7-.

DNA Offith, g, HERSIf#AT

DNA Ofiizix, Z£A VT Ol 1-3 K% L, DNeasy Blood & Tissue
Kit (QIAGEN) %MW, ity b7 1 k2 /L{Zfiévir-72. DNA /R—x
— REEBE ORI IE LCO1490 (GGTCAACAAATCATAAAGATATTGG) &
HC02198 (TAAACTTCAGGGTGACCAAAAAATCA) (£3.2ul) , GoTaq® Hot Start



Green Master Mix (20ul) (1 2 4) A, &2 OGS %Z PCR Fa—7
[ZAfL, —~ /Y%A 75— TaKaRa PCR Thermal Cycler Dice® (% 71 5 /31 %)
X VRIS SET.94.0CT 5 USSHEIZEIZ 94.0°CT 30 #,47°CT 30
W, 72°CT 1 Ot E 35 B A 7 ATV, &HZIC 72°CT 5 s S8
To. MEEBIANDIEMTIZZ 1 T NAA AHERAZE R T T V=22 I 7 A8 F—IC
T L— kBN JEEOAIMRAT 2 448 L, Applied Biosystems 3730xI DNA Analyzer
(FAT7T 27 /vy —XTx /3 4h), BILO BigDye Terminator v3. 1 Cycle

sequencing kit (Applied Biosystems) % F\\CiTioi 7. 155N IEE ST — ¥
DT 74 A2 M ATGC (Ver.6) sequence assembly software (GENETYX) %
MW TIT>72. MEGA5 (Tamuraet. al., 2011) ZfEH L, HEHEAELSID 5 ITBEE S
% (neighbor-joining method : NJ) % W Tz Bk L7z, F£7-, HEHEE
HAROF 21X DnaSP (Ver.5) (Rozas and Librado, 2009) % H, ~7'a # A
7 X hU—27 OYERKIZIE TCS ver. 1.21 (Clement et al., 2000) % AV 7=,

FRBLUELR

BT 2 vEr T v I LV B LNTERORE

AR IR R BABRE I > # — 2% 2010 4F 10 HEB XL 11 Al 7727 7V
Aruta hyHORHEMET = unE'r N Ty TR HWERAREIZBWNTHELN
TfEARD 55 56 EIRZMFES, FE L7RR, £ 7 L7y 7 HhimF3a boT
boley, RO FAVXYa by, "AEI LY, Yrta vk
MiEDO e A48T X 23 U Platysenta selva (Walker) 732 C > TR H L TUW e
(Table2) . £7-BEREREEMBRAE L X —ORE LCFERIMHEKDO 7 =1
E2 N7 v I THEZE I Spodoptera B & RS, [RE LR, REOY 7 A
FEVI NURFZINTEY, 77V hvatra hUHOARKET =vE L b
Zy7TE, 77V Ave I FUOHICFEED 4 AL NTZ LI D.



HEAZ B2/ X D BAKEE Spodoptera J& DR FR

Pogue (2002) %% #|Z HAPE Spodoptera J& D4 8 FEDOMRE A 1ER L7-.
BEDLFE (Fig. 1) bEICEFNICHESTZ. T2, ThH~X T3 N 7IZRTBOR
BUZ XV BARRIZEEB TX 5720, Th~Z 73 b TDOIRIRLZTIEZ2 < BifD
BECZ AWz, DIk WG RRA 00, KfffmiEER b 1ER L7 (Fig. 2) .

—RRFREK —

1 AL U — A OHAIZRVEERD  H D - - 7 I~ K 73 h7 S picta
— RTATE R AN BB E, b LIFKBE T, ROBERIIZRN - -« -2
2 58 @ anellifer 28 valva ®%4% T cucullus & valvula Z[ET7Ze w0
C e e e e e e e e e suaf/FEYI LY S exigua

— I o anellifer 234M% £ T L cucullus & valvula ZfEC2% - « -3
3 i) (ampulla + clasper proper) @ 2 >MZ%HL7AY valva 155 O
BEERZTRET D e e e 7 AYF Y 9 b v oS cilium

— by (ampulla + clasper proper) OZEEE (L valva i 5 Df%x %
TR TZEHI LR v v e e e e e e e e e e e e e e e e 4

4 Valvula & sacculus DRETT DFENAZHO D FAPEITHERUY =« o o 0 o o e
..................... IONATELH ]\17 S. litura

— Valvula & sacculus DOEH OB AR DD ABEITIRY »+ « « » o 0 o - 5
5 Cucullus [EMEFE<, HRBEGEMIIRUY « « = 0 0 v v v v v o0 v 6
— Cucullus (ZBEJA <, FHRMEEPITMERLY « ¢ o 0 0 00 0o v o e 7
6 A& (ampulla + clasper proper) D% O K1 XTT 7 ~[A)7 > TH
IR IR R 7 e AY%Y 9 by S, pecten

— Hh g iEY)  (ampulla + clasper proper) OZERCIFHR L T 5~ 2> TH
DT EIHTRUN e e e e e e e e e e AvFx Y 3 kv S, depravata

7 UncusiZ e R< 2%« « « + « « « « <1} 3 FU S mauritia
— Uncus (E—FRIZHRUY « « 0 o 0 o e e e 77 UJda)E hYoS exempta

10



2. AoTETFHINIGE

ARXATER, vx 7 W ER, YA ERO 3 EREREFESHETHEHBLET
2 7 HORBHNOREBIZEHITS I b= KU 7 DNA (COl) /—=— Rghfo
WGBSR IY, ZOVHMENB L% 68% THS (Hebertetal., 2003). 4 [a|DFF
ZEICBWTHY EiF 7= BAPE Spodoptera J&EN D 6 FRICI T HHEIEEHAER T,
EEIEA 5.6 % TH Y, YD Hebertetal (2003) LV RWEEA R LT, F£7z,
RLEWEERERRLZ R LA FEYI byt vuta by (84%) &k
W2 4 FEOSEBIEIX 43 % THY, HARPFE Spodoptera JEDFEMIZIITH I b
2 RY 7T DNA (COI) DHEREWZRILIT 3 v BN TITHA/NSWAERTH
HEEZEZBND., LLRNG, KREFFEICB W CIER L7 B A Spodoptera J&
DIHIBLERELTHMONDS 6 A2 AW A# (Fig.3) 7»Hi%, 6 FieT
DREAEIZ Y L— REER L, MR DNA N—a—F ¢ U ZIZES S [REN AT
RECTHD I EWRE Tz, RIS T~ 7= Spodoptera JEOFE & 1T R/ A%
¥gte7 v U ZPED Spodoptera J& % V=2 b= KU 7 DNA (COI) fEIkIC
H5 < HFSE (Nagoshi et al., 2010) Tix, 7w U X pED Spodoptera J& D4 4 DFE
IZBWTHEERIZI b= KU 7 DNA (COI) N—a—F ¢ > 72 K BB
ARETH D Z EWRENT VD, BT a v HOLE, IR, WO AT —
VIZBITLREFRETH D Z 1L, ZNORHELNTHEEE, BUR T
FEPME SR 2 HWTHEEZITO 2 ENZND, SEAT 20 FFERIC
X VRN DNA N—a—F 4 U T2 HWZREN AR TH DL Z LB 000,
AATERL LTHSN TS Spodoptera J& 6 FEIZIVNTIE, JF, S, i,
BHRDOETORT —VIZBITLRENAIEETH L Z LN RI . 5%, FFZ
FAEDOHM B TOFEICBN T, EBRIEMEINER O R E 4 fEET
5L, EEHWTHET S Z L& HARBICR T2 T, DNA N—a—F ¢
YT ERAWEREFEZ, 7xunEr by ERAETEDL, LN
BRIt IS ZATH) 2 EICHMT A B2 bbb, EDIEh, Nagoshi et al.
(2010) # LT Hebertetal. (2010) ® X h=2> KU 7 DNA (COI) % M 7-hf

11



RIZBWTYaAFEYI b UMD Spodoptera J&D 7 L — K & itk o B
RIZHDZENRINTVDN, AFERERICBNTHREOERZA L (Fig.
3), TNOLOMREEXFFT AR E o7, BB ORI, BRERICES
< Pogue (2002) @ RAFIZHNTHIEFINTWVD.

WIZ, ZAVET GenBank (23 h=x> KU 7T DNA (COI) O EEELHI 23 % g%
ENTWATZUHKE (XY =T HRY) OF 7Y hvata ko
REEDIEELS] &, A B P56 B 1238 TS O AL T B IRTE O Hg S8 & Lk -
fftir L, ~"Tm a7y FU—7 ZE LTz (Fig. 4). ZORER, BIoMZER
PEDOBEWT 7 U B OFEREEICRE L, 2010 45, 2012 4E3 KO 2013 4EIC34 L
7o BARFEDMEMERT, L7242 80 HIKFIZ 3 DDONTm A TFRHERIN
TeDOHT, BB —MEREWZ ER RSN £, 77V 0L BRMIZE
W CHLIEBCSIN — B DT a X A TI3AFE L7e - 72, GenBank (Z8&k S
TWENRT T =a—F=T 0 3 HREA—ANT U T 3 BikoNTax g
71, 5 AR HAED R LHEDEm T a X A7 (Asia-Oceania 1) (2—E
L, BOOA—ARNZ VTR 1K BARED 2 FBITEEED LD > T2
7'm A7 (Asia-Oceania 2) & —EL7=. 2D, ZhbDNTaX A4 7%
HET T hb=ma—F=7, =2 T U 72 TAL 594 LTV 5 alfE
PEPREN, SHICAFEEIBENOBIEIOSVVETHS Z EPRINTVDH D
& 725 (Brown and Swaine, 1966), 2010 4, 2012 3 KUY 2013 FIZFH A S
THRALZMBEERNT, 77U 06 TER, 2o ofilgi» 5= A L7 rHE
WRdHDZENgholz. T LERET U7 FHOEARZ W T8 5 AT IE
TR TR, BRETIE, 2 b BARTHRA LR, #HEE
TUT, =a—X=7, A—ARTZUTEHEDOLEOHENOHREK - RALTE
DNEREET H Z LIXTE ARV, 2010 FLRETL Y R SICAER, EH LTV
TEAREME D B A, Sy T BRI D W K DO RRFFESC Y /) = A DTFAE
HRBENTWAH728 (Dumas et al., 2015). 5% OHE T V7 2 Hl & Lz
IR D2 AFEOHERE R BTN LEEND.
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African armyworm Spodoptera exempta (Lepidoptera: Noctuidae): identification of
components of the Okinawan population and formulation for population monitoring.
Applied Entomology and Zoology 46: 415-420.

HIAE—, 2011, HAFRADOEL Y 7Y Hnt 3 MU EFEE. BREIF= 2 —
Z (91) :6-8.

EAAE— - EREEC - FR1E 3 - BEES, 2011, AATHO THFRIELET
7V HvmSF I hUE ZE TOR RO HHHEE (260) : 243-245.

Uncus

Tegumen

Cucullus

Ampulla + Clasper proper
Valvula

Anellifer

Sacculus

Fig. 1. Used terminology of male genitalia of Spodoptera spp. Right valva and ring of

S. exempta were shown. Left valva and tuba analis were omitted.”

B IROBINIE] MBI - EhA - - HRE - BEAA - LEAD - BRI - FRE - BEED (2013) 77U
Hvata hvHOAERET caE L b Ty T THR S LS HAE Spodoptera JE K R OFRBIEOBF. B AISHEME
ARGk 57:19-26.
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1. Forewing pale brown,
fuscous brown or
grayish brown
without reddish stigma

|

Membranous anellifer divide cucullus
and valvula at the posterior
margin of valva

/

1. Forewing creamy ¥
white with reddish = v
stigma
S. picta
2’. Membranous anellifer never divide

cucullus and valvula at the posterior
margin of valva

=
< :":,—,',J/T ,‘A

— | S. exigua
+ i
3. Ampulla+clasper proper not beyond 3. Two processes of ampullatclasper
the dorsal margin pI:OIZIer bely ond
of the valva } the dorsa
Y ,/;;/ // margin of
L y the valva
Lt o
'
4. Valuvla and sacculus fused ventrally 4’. Valuvla and sacculus fused
almost at obtuse | ventrally almost
angle ' 4\)( *’—g / at right angle -
S. litura
5. Cucullus narrow and ampulla 5’. Cucullus broad and ampulla
+ clasper proper + clasper proper represented by
represented by \A a long slender L=
a long broad _ Process o, /-
process [ /“"“J
. v o
6. Distal end of the process of 6’. Distal end of the process of
ampulla+clasper ol § ampulla-+clasper Y/ |
proper never (.~ ,/@r’ proper acutely . |\ Nz -
protruded /—/'%yi f" ;// protruded - _% X
/ dorsall 77
dorsally [ K 5. depravata y [/%\S pecten
v
7. Uncus bulged on distal half 7. TUncus uniformly slender

Fig. 2. Anillustrated key to species of Japanese Spodoptera spp. based on forewing

maculation and male genitalia.”

* o ImoBImE] @k - Ak -

HIE - S KA

FRED - BRESE - fRETE - B HEED (2013) 77 U4

uta FYHOGHIET =nEr b Ty I THR S 11D HARE Spodoptera JB AL I OFAIEDBE. B AL BN E

R A
ERE )

57:19-26.
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Kikai-jimal.  (AB735232) )
Kikai-jimaI.  (AB735233)

Ie-jima L. (AB735203)
Te-jima I. (AB735204)
Ie-jima I (AB735205)
Ie-jima I. (AB735206)
Ie-jima I. (AB735207)
Ie-jima L. (AB735208)
Te-jima L. (AB735209)
Ie-jima L. (AB735210)
Ie-jima I. (AB735211)

Kume-jimal. (AB735228)
Kume-jimal. (AB735229)
Kume-jimal. (AB735230)
Kume-jimal. (AB735231)
Tarama-jima I. (AB735194)
Tarama-jima [. (AB735195)
Tarama-jima I. (AB735196)
Tarama-jima I. (AB735197)
Tarama-jima I. (AB735198)
Tarama-jima I. (AB735199) —— . exe.mp-ta.
Tarama-jima I. (AB735200) (41 individuals)
Tarama-jima I. (AB735201)
Tarama-jima [. (AB735202)
Tarama-jima I. (AB735221)
Tarama-jima I. (AB735222)
Tarama-jima I. (AB735223)
Iriomote-jima I. (AB735212)
Iriomote-jima I. (AB735213)
99|| Iriomote-jima I. (AB735214)
Iriomote-jima I. (AB735215)
Iriomote-jima 1. (AB735216)
Iriomote-jima 1. (AB735217)
Iriomote-jima I. (AB735218)
Iriomote-jima I. (AB735219)
Iriomote-jima I. (AB735220)
Iriomote-jima I. (AB735224)
Iriomote-jima I. (AB735225)
Iriomote-jima I. (AB735226)
Iriomote-jima I. (AB735227)
Iriomote-jima I. (AB735239)
Saitama Pref. (AB733681)
99' Saitama Pref. (AB733682) } S. depravata
Yaeyama Isls. (AB733671) } .
99 Yaeyama Isls. (AB733672) S. litura
Kohama-jimal.  (AB735234)
Yonaguni-jimaI. (AB735235)
Izena-jima I. (AB735238) S. cilium
| /Izena-jimal.  (AB735236)
70 Izena-jimal.  (AB735237)
90 ‘Tarama-jima 1. (AB733407)
99, Tarama-jima I. (AB733408)}S, mauritia
Tarama-jima I. (AB733409)
Kagoshima Pref. (AB733673)
99 Kagoshima Pref. (AB733674)} S. exigua
! Kagoshima Pref. (AB733675)
Okinawa-jimaI. (AB733676) -
99 Okinawa-jima L (AB733679—— Mythimna separata
Yamagata Pref. (AB733678)

Yamagata Pref. (AB733679):|— Grapholita dimorpha
99| Yamagata Pref. (AB733680)

64

61
99

0.02
Fig. 3. Neighbor-joining tree for Japanese pest species of Spodoptera spp. based on
573 bp of the mitochondrial COI gene. COI sequences from Mythimna separata
and Grapholita dimorpha were used as outlier sequences. Bootstrap probabilities

(1,000 replicates) are provided on each branch when they are greater than 50%."

P OlROBIHIE] #5IH - BIA - - R - B - LED - BREGE - HEIS - B MEn (2018) 77U A

vaFa hUHOARET =uE Ly b T v T THR SN D HAPE Spodoptera JE L L OFEBINEDOBS. BAISHEM R R

FREE 571 19-26.
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Africa 8

Africa 6

Asia-Oceania 3
[Japan 2 exs.]

o}

Africa 11

Asia-Oceania |
Japan 67 exs.
Africa 17 PNG 3 exs.

Africa 12 ‘ Africa 3 ustralia 2 exs.

. Africa
Africa 9 ‘ . Asia-Oceania

Fig. 4. Haplotype network of African and Asia-Oceanian Spodoptera exempta based

Asia-Oceania 2
[Japan 11 cxs.]

Australia 1 ex.

on 585 bp of the mitochondrial COI gene. Numbers of individuals of each
haplotypes are shown if not single. The haplotype of Africa 10 became the same as
that of Africa 1 because they are compared with Asia-Oceanian haplotypes together.
Therefore the haplotype of Africa 10 is not shown and not counted as Africa 1 here.

PNG means Papua New Guinea.

# [K»FI 5] Shin-ichi Yoshimatsu, Daisuke Watabiki, Toshihiko Nishioka, Hiroaki Nakamura, Takuhiro Yamaguchi, Ken
Takesaki, Masayuki Shimatani and Takumi Uesato (2014) Additional information on DNA barcoding of the African armyworm,
Spodoptera exempta (Walker) (Lepidoptera: Noctuidae) from Japan. Lepidoptera Science 65: 89-93.
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Table 1. Accession numbers of the Spodoptera spp., Mythimna separata and

Grapholita dimorpha registered in GenBank.”

Names of species Accession numbers

AB735194-AB735233, AB735239,
AB915798—-AB915805, AB915883-AB915913

Spodoptera exempta

Spodoptera cilium AB735234-AB735238
Spodoptera mauritia AB733407-AB733409
Spodoptera litura AB733671-AB733672
Spodoptera exigua AB733673-AB733675
Spodoptera depravata AB733681-AB733682
Mythimna separata AB733676-AB733677
Grapholita dimorpha AB733678—-AB733680

Table 2. Scientific names of moths with number of individuals and collecting
localities captured by synthetic sex pheromone traps for S. exempta at Okinawa
Pref. in October and November, 2010, identified after dissecting the male genitalia.
Besides the species mentioned below, S. exigua was collected by synthetic sex

pheromone traps for S. exempta at Kagoshima Pref., Japan in 2010. *

; No. of s e
Names of species individuals Collecting localities

Spodoptera exempta 40" Theya-jima Is./Izena-jima Is./Okinawa-jima Is./
Iriomote-jima Is./Kohama-jima Is./Hateruma-jima Is./
Yonaguni-jima Is./Ie-jima Is./Miyako-jima Is./
Shimoji-jima Is./Kurima-jima Is./Ishigaki-jima Is.

Spodoptera cilium 11 Iheya-jima Is./Izena-jima Is./Iriomote-jima Is./
Ishigaki-jima Is./Kohama-jima Is./Y onaguni-jima Is.

Spodoptera litura 3a Ishigaki-jima Is.

Spodoptera mauritia 1" Ie-jima Is.

Platysenta serva 10 Theya-jima Is.

Total 565"

P ROBIMIE] S5 - EE - - R - A - RHEIC - B - RS - BiEh (2013) 77U

vaFa NUHOAGHRET =vE Y T v T THR S LD HAEE Spodoptera JE K L OFKBINEDOBF. B ARG HAEME R
Ak 57:19-26.
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2 —2 BEEMLEOERI: Jag Ny EEoEEE

BE

Tiracola JBIZRFE 7 7 #H NI T 53 FUTHERO 1 7 Vv—7T, A
YRINOAET =TSN T 9 fl 2 HifE, 7 AU BRI 1 fE 1 BRfEDS
FHATUW5S (Holloway, 1989; Poole, 1989). =D 956, KEDX A TFD / 2
3" b T plagiata Walker [ZA BT, W7 7 TIET A A RO B A4
Theobroma cacao Linnaeus X°/3 =z U RO/ FF Musa spp.,, 7 XA 7 HED
/NT AN K% Hevea spp. HEAREFETLIRMKEZFR L L THLNATVD

(Kalshoven and Laan, 1981).

AKJEIZ, Tams (1935) <> Robinson (1975), Holloway (1979, 1989), Todd and

Poole (1982) 1T & » THEMEAZJRER & & O - M2 REIN T TE b D
D, —a—F=T EEHLE LT =7 HIRIZHOAMAT 5 T rufimargo 7 /1
— PN IO ENTR S TH D 2 L, KBDIFE A & OFEITSN LR A E
ENTELT, FhAEMOMIE I TSRS SR THRICFEORN 7 &
NTWRWNWZ Enh, ZNENOHEDOF YOO AERETH D Z LHED
WA 2 T,
ZZTAEL, IEPENTWD AT =T Hillko % 7 %128 B Lol O
SYERSERORRZE (2 — 2 — 1 Tiracola rufimargo 7 /L — 7 D4R HIMIZE) L,
WHETH D T plagiata & F DOITFFEDO AW 2 & D720 F « TR A
72 (2 — 2 — 2 Tiracola plagiata 7' /L — 7 DS ¥EZHIIIGE) 217V, KEEE
DL TR ORI I AL AT

oo

R

¢

T
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2 —2—1 Tiracola rufimargo 7'V —27D 43 RFRIBFSE

i

[l

T. rufimargo 7 /L—71%, T. rufimargo rufimargo Warren, T. rufimargo samoensis
Tams, T. rufimargo concolor Prout, T. versicolor Prout @ 2 f& 3 #ifEAE 541,
Flilma—F=TBEHbE LicA T =7 #illo B mT 5. FEO
T. plagiata 7 /v —FIZ&EN 5D 2 @233 7 T, plagiata (Walker), T. spectabilis
(Walker), #44 / 22,33 k7 T. aureata Holloway & 1% [F sk CTIEAE S 5 A

(Holloway, 1989), T. plagiata 7 /L — 7 |3 —ERIZES B TH D DT L,
KT N—T V3% BOZPIREOE T NDLFEE RS, 7% T plagiata 7 /L—7"D
J aa by Toplagiata 1%, A v RE2ETET 7 Hll R T 27 ki ks
T AHEALIERFECTH S (Kalshoven and Laan, 1981) .

T. rufimargo 7 /L —ZIIEFERFENH STV E OO, Warren (1912, 1915)
2> TEZHDFEFA (aberration) NFLELI AL TND Z &R0, PR ZHICfE A
BRIPZELNWITN—TThHD I LEND, FEMREFHIIZENE AL TV R0
o, ZZTAMETIE, =2—F=TEPAT UV VEELVELNIT
TN MWT, KINV—TFOREFIM R EZIT o1z, 2B, FATRICL > T
PP R SN TWDHERR, RENAES RFEIZONTIE, R ZENDIZEE
HORF IS L OMAE & OFEBI RIS DWW TR RFLR 21T 9 I o7z, £/, stk
PEDOTBIZITIAA DN ONL <, RELZEBET 572012, LUTF M4 ORLIT
FAITH— LT,

ekl L 05k

WEREAZ R 25 2 B Lo Al D IS OFFH] L BLZRIT, 57 % KIRIEH U ¥ LK
(XD 5-10 I DOEMBZREIZRITAT > 7o, HEUEARIZIE, RN RS
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EEfset v Z —prka L2 > a > (NIAES), ENIRHEEMETTR = L2 v =
> (NSMT), TIERSLPREMEERTE= L7 v a > (NHMIC), HEIFEZRKAT
L7 vary (TMC) MW=, v RyBARLEDEE (NHM) OEAR (F
ZX A THEAR) b, FESEED Alberto Zilli HiHIZH L TH B WRFHILT.
EARDFEM 2 T ~NVAERIT, FROZNEFNOROMUAEARD T TR, ¥
HCHWTZAMRIZRE DA FRIZ, Pierce (1909) , Klots (1956) , Ueda (1984) , Holloway

(1989) , Yoshimatsu (1994), Egf:iEn» (2011) (-7, 7RBARH LTI, 4
BOMIBEROTELBE LT, oML iE 2R SEOFLHIC DWW TITEL
TiTo72.

MRBLUBE

Genus Tiracola Moore

Tiracola Moore, 1881: 351.

Type species. Agrotis plagiata Walker, 1857.

Tiracola rufimargo rufimargo Warren, 1912
Tiracola rufimargo Warren, 1912: 10. Type locality: Membare river, Biagi, Papua New
Guinea.
Tiracola rufimargo ab. grisescens Warren, 1922: 10. (nomen invalidium)
Tiracola rufimargo rufimargo: Prout, 1929: 200; Tams, 1935: 199; Holloway, 1979:
406; Poole, 1989: 963.

Male (Figs 1-3). Forewing length 24-27 mm. Head: labial palpi reddish brown
or fawn brown with scattered black scales; frons and vertex uniformly fawn brown,
often tinged with fuscous; antenna ciliate. Thorax: tegulae fawn brown, often tinged

with fuscous, sparsely scattered with black scales; fore-, mid- and hind-legs fawn brown
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or fuscous, sparsely mixed with black scales entirely. Abdomen: fuscous brown
dorsally, fawn brown with sparsely scattered black scales ventrally. Forewing: pale
reddish brown or greenish grey, distal area of submarginal line and anterior half of
medial area usually darkened, outer margin serrated; subbasal and antemedial line
usually dark brown, indistinctly blurred or almost absent; orbicular stigma
inconspicuous or almost absent, sometimes speckled circle shaped, outlined with faint
white; reniform stigma suffused with whitish yellow and often strongly tinged with dark
brown, outlined with dull red brown, distortedly oval shaped and concave on the
outside; medial line represented by a conspicuous dark brown line dorsally and its basal
half almost absent, excurved at the base of reniform stigma; postmedial line blakish
brown, inconspicuously serrated, often represented by black dots on veins or sometimes
almost absent; submarginal line brownish yellow, slightly excurved, almost absent near
the apex, its outer area darker than its inner area; marginal line whitish yellow, curved
along outer margin, series of black dots on interspaces of veins marginally; cillia dark
brown, often tinged with brownish yellow at the distal end of veins. Hindwing fuscous
brown or dark brown, suffused with pinkish red along costal and outer margin,
sometimes uniformly covered by pinkish red at the outer half; cillia whitish or fawn
brown and sparsed with pinkish red scales.

Female (Figs 4-6). Forewing length 25-27 mm.  Almost same ground color of the
wings as male, but often covered by dark brown band medially on the forewings.

Male genitalia (Fig. 16). Uncus small, short, barely bifid at the apex, densely
suffused with hairs on dorsal side; socius absent. —Tegumen slender, roundely
squarish-shaped, slightly distorted; vinculum slightly longer and more distorted than
tegumen, and rounded ventrally; saccus moderately long, protruded and tapering
posteriorly; juxta sclerotized, elongate at the dorsal half, distorted rectangular-shaped at
the ventral half. Valva except cucullus synmetrical, rounded; costa almost straight;
ampulla very small, weakly sclerotized, sometimes with a small process and one or two
spines; sacculus broad, rounded, slightly angulated at the distal margin; harpe (sacculus

projection) very small, weakly sclerotized, its distal portion rounded and often with one
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or two spines; cucullus protruded dorsally, rounded rectangular-shaped with stout spines
(coronal setae) densely on the inside surface, its subapical ventral projection (pollex)
modelately long; coremata bearing two eversible lobes (double coremata sensu
Holloway (1989)) with hair tufts, dorsal lobe half length of the valva and longer than
the ventral lobe. Phallus moderately long, curved near the middle, slightly shorter than
the vanva; rostellum weakly sclerotized and relatively short; vesica long with a
well-developed lateral lobe, bearing deciduous brush-like cornuti subbasally and many
conspicuous large cornuti on the apex of the lateral lobe.

Female genitalia (Fig. 20). Apophyses posteriores and apophyses anteriores long.
Ostium bursae sclerotized. Ductus bursae long, sclerotized and strongly waved on
posterior half, weakly sclerotized on anterior half, the junction with the corpus bursae
slightly sclerotized. Corpus bursae rounded, oblong with a weakly sclerotized and
elongated signum. Appendix bursae spiraled 3—4 times, strongly sclerotized at the
basal half of inner surface, arising from the middle part of the ductus bursae.

AR A - [INDONESIA] 184, 119, Pass-valley, Wamena, Papua province, alt.
2,000 m, Light Trap, VII-VIII. 1997 (NIAES; TMC); [PAPUA NEW GUINEA] 19,
Membare river, Biagi, 5,000 ft., B. N. G., 1ll. 1906, A. S. Meek leg., type of Tiracola
rufimargo ab. grisescens by Warren, 1912 (NHM; NHMUKO010914544).

DA RRYT (Za—F=T B, "IV ma—F=T (=a—
F =7 B HAHD)

%« AL, APBOHEAE LOEHOMEEERNARET Thrb REW». £
72 Tosp.1 &0, MEREE HICHNEEMMN LTV A0, [EMZR [RE T M
KRGERTO2LERS L. 26 2 FOMHSICONTE, T.sp.1 OHETHE
N RBARIICTIE, Warren (1912) 12 X o TRidk S iz 250 B il

(aberration ; A4 iKY LITEER)) OFEPLHLBE L TITAT- 72, £OHD 1 5
To o "grisescens " X, ¥ A THEARL INDHEKROINBEREZ R HRY, AfE
ThoHLEEZDLND.
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Tiracola rufimargo samoensis Tams, 1935
Tiracola rufimargo samoensis Tams, 1935: 197; Robinson, 1975: 120; Holloway,

1979: 406; Poole, 1989: 963. Type locality: Malololeilei, Upolu Island, Samoa.

oA ET.

i JREEH (Tams, 1935) (23 THEBERDOIEARDB KR TV HIED,
Robinson (1975) & Holloway (1979) (2L~ T, HER|Ea% & eINIERE D FF
BARIN TS, AIFSETEH, T o OATIEE N E 2, T rufimargo @ 1
e LTS . RffEIE, #BAOEEHPAGCEZHOLZ IR~ T, il
TR L OMFE &7k CTx 5.

Tiracola sp. 1

Male (Figs 7-8). Forewing length 24-27 mm. Head: labial palpi reddish brown
or fawn brown with scattered black scales; frons and vertex uniformly fawn brown,
often tinged with fuscous; antenna ciliate. Thorax: tegulae fawn brown, often tinged
with fuscous, sparsely scattered with black scales; fore-, mid- and hind-legs fawn brown
or fuscous, sparsely mixed with black scales entirely. Abdomen: fuscous brown
dorsally, fawn brown with sparsely scattered black scales ventrally. Forewing pale
reddish brown or greenish grey, distal area of submarginal line and anterior half of
medial area barely darkened, outer margin serrated; subbasal and antemedial line
usually dark brown, indistinctly blurred or almost absent; orbicular stigma
inconspicuous or almost absent, sometimes speckled circle shaped, outlined with faint
white; reniform stigma suffused with whitish yellow and often strongly tinged with dark
brown, outlined with dull red brown, distortedly oval shaped and concave on the
outside; medial line represented by a conspicuous dark brown line dorsally and its basal
half almost absent, excurved at the base of reniform stigma; postmedial line blakish

brown, inconspicuously serrated, often represented by black dots on veins or sometimes
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almost absent; submarginal line brownish yellow, slightly excurved, almost absent near
the apex, its outer area slightly darker than its inner area; marginal line whitish yellow,
curved along outer margin, series of black dots on interspaces of veins marginally; cillia
dark brown, often tinged with brownish yellow at the distal end of veins. Hindwing:
fuscous brown or dark brown, suffused with pinkish red along costal and outer margin,
sometimes uniformly covered by pinkish red at the outer half; cillia whitish or fawn
brown and sparsed with pinkish red scales.

Female (Figs 9-10). Forewing length 25-27 mm. Almost same ground color of
the wings as male, but often covered by dark brown band medially on the forewings.

Male genitalia (Fig. 17). Uncus small, short, barely bifid at the apex, densely
suffused with hairs on dorsal side; socius absent. Tegumen slender, roundely
squarish-shaped, slightly distorted; vinculum slightly longer and more distorted than
tegumen, and rounded ventrally; saccus moderately long, protruded and tapering
posteriorly; juxta sclerotized, elongate at the dorsal half, distorted rectangular-shaped at
the ventral half. Valva except cucullus synmetrical, rounded; costa almost straight;
ampulla very small, weakly sclerotized, sometimes with a small process and one or two
spines; sacculus broad, rounded, slightly angulated at the distal margin; harpe (saccullus
projection) very small, weakly sclerotized, its distal portion rounded and often with one
or two spines; cucullus protruded dorsally, rounded rectangular-shaped with stout spines
densely on the inside surface, its subapical ventral projection (pollex) modelately long;
coremata bearing two eversible lobes with hair tufts, dorsal lobe three-quaters length of
the valva and longer than the ventral lobe. Phallus moderately long, curved near the
middle, slightly shorter than the vanva; rostellum weakly sclerotized and elongate;
vesica long with a relatively short lateral lobe, bearing deciduous brush-like cornuti
subbasally, the cornuti on the lateral lobe absent.

Female genitalia (Fig. 21). Apophyses posteriores and apophyses anteriores long.
Ostium bursae sclerotized. Ductus bursae long, sclerotized and strongly waved on
posterior half, weakly sclerotized on anterior half, the junction with the corpus bursae

nearly membraneous. Corpus bursae rounded, oblong with a weakly sclerotized and
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elongated signum. Appendix bursae spiraled 3—4 times, strongly sclerotized at the
basal half of inner surface, arising from the middle part of the ductus bursae.

HEEUEEAR © [INDONESIA] 44,59, Pass-valley, Wamena, Papua province, alt. 2,000
m, Light Trap, VII-VIII. 1997 (NIAES; TMC).

DA AV RRVT (Za—X=7 BT,

P75 AR ZBER & @328 T. rufimargo rufimargo & 1{EL 5. T. rufimargo rufimargo
1%, AFEE D HETAOHINFAROIMUL L0 BT DEMICH L D00, Eff
7e[RIBIIIHEEAZ A 2 /R 3 DA H 5. T. rufimargo rufimargo OIERR BRI,
vesica (23 5 lateral lobe 23#iCIR O cornutus % 7 AFEfiF % 5 DIZxt L, AL
lateral lobe 734 0 %2<, cornutus ZFF/=7202 LI K- TilkAIIC& 5. MR R4
I%, ductus bursae & corpus bursae DFEGERFITAY, T. rufimargo rufimargo & b
LT IRENT 5 2 & bilkiltE 5.

Tiracola versicolor A. E. Prout, 1922
Tiracola rufimargo versicolor A. E. Prout, 1922: 200. Type locality: Manusela, Ceram
Island, Indonesia.

Tiracola versicolor: Holloway, 1979: 406.

BEERAE A © &, Manusela, Ceram Is., X-XII. 1919, C. F. and J. Pratt leg. Syntype of T.
versicolor (NHM; NHMUK 010914548).
AT A RRYT (TG, BT LE).
5 v N ARSI OARTED 7 A TIEARDBEG T — 5% 2 L.
AfEITRS < T rufimargo Ot 7 LA EHfEE L THbOILTE 725, Holloway
(1979) & » THER R AN FEMICHET S, MM L S, AfIT T
rufimargo rufimargo 35X TY T.sp. 1 &bl LT, RIS BGRCBEEAN IR IZ 3R
PND T EIZE - TR TE D0, B H E D BHEICKNARWMER S FET
HZEmb (my RUERLEEEO Zilli #E X0 FME), IEMRRE I
R ERT DUMENDHDH. T7bb, AL vesica o lateral lobe % FF7-
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RN LT Ko TRBMAED SR TE % (Holloway, 1979). 72 B AMIFETIZ T
IVEBEDERZR O Wb o720, Zilli ik v, FBEOAREEAN o
VR ERLEMEEIZID DN TWD Z E BRI N2, 22 THEARED
N T IVEEEDT.

Tiracola sp. 2

Tiracola rufimargo ab. pallidistigma Warren, 1912: 74. (nomen invalidium)

Male (Fig. 11). Forewing length 25-28 mm. Head: labial palpi dark reddish
brown or reddish brown with scattered black scales; frons and vertex uniformly fawn
brown, often tinged with reddish brown; antenna ciliate. Thorax: tegulae reddish
brown, sparsely scattered with black scales; fore-, mid- and hind-legs brown, sparsely
mixed with black scales entirely. Abdomen fuscous brown dorsally, reddish brown
ventrally. Forewing dark reddish brown uniformly, distal area of submarginal line and
medial area between postmedial and submarginal lines slightly darkened, outer margin
serrated; subbasal line dark brown, often almost absent; antemedial line indistinctly
sinuous or almost absent, and its inner area slightly lighter than outer area; orbicular
stigma inconspicuous or almost absent, sometimes speckled circle shaped, outlined with
faint white; reniform stigma often strongly suffused with whitish yellow, more or less
mixed with grey, outlined with dull red brown, distortedly oval shaped and concave on
the outside; medial line blurred dark brown, inconspicuous, excurved at the base of
reniform stigma, sometimes almost absent; postmedial line blakish brown, almost
absent, sometimes represented by inconspicuously serrate or black dots on veins;
submarginal line brownish yellow, slightly excurved, almost absent near the apex, its
outer area relatively darker than its inner area; marginal line brownish yellow, curved
along outer margin, series of black dots on interspaces of veins almost absent; cillia dark
reddish brown. Hindwing fuscous brown or dark brown, suffused with pinkish red

along costal and outer margin, sometimes uniformly covered by pinkish red at the outer

28



half; cillia whitish or fawn brown and sparsed with pinkish red scales.

Female (Fig. 12). Forewing length 27-29 mm.  Almost same ground color of the
wings as male, but sometimes yellowish brown and often covered by slightly dark
brown band centrally.

Male genitalia (Fig. 18). Uncus small, short, barely bifid at the apex, densely
suffused with hairs on dorsal side; socius absent. Tegumen slender, roundely
squarish-shaped, slightly distorted; vinculum slightly longer and more distorted than
tegumen, and rounded ventrally; saccus moderately long, protruded and tapering
posteriorly; juxta sclerotized, elongate at the dorsal half, distorted rectangular-shaped at
the ventral half. Valva except cucullus symmetrical, rounded; costa almost straight;
ampulla very small, weakly sclerotized, sometimes with a small process and one or two
spines; sacculus broad, rounded, slightly angulated at the distal margin; harpe (saccullus
projection) very small, weakly sclerotized, distal portion rounded and often with one or
two spines; cucullus protruded dorsally, rounded triangular-shaped with stout spines
densely on the inside surface, its subapical ventral projection (pollex) relatively short;
coremata bearing two eversible lobes with hair tufts, dorsal lobe relatively short and
almost same length of the ventral lobe. Phallus moderately long, curved near the middle,
slightly shorter than the vanva; rostellum weakly sclerotized and relatively short; vesica
long with a well-developed lateral lobe, bearing deciduous brush-like cornuti subbasally
and many conspicuously large cornuti on the apex of the lateral lobe.

Female genitalia (Fig. 22). Apophyses posteriores and apophyses anteriores long.
Ostium bursae sclerotized. Ductus bursae long, sclerotized and strongly waved on
posterior half, weakly sclerotized on anterior half, the junction with the corpus bursae
nearly membraneous. Corpus bursae rounded, oblong with a weakly sclerotized and
elongated signum. Appendix bursae spiraled 4-5 times, strongly sclerotized at the
basal half of inner surface, arising from the middle part of the ductus bursae.

HEERAEA : [INDONESIA] 53, 19, Pass-valley, Wamena, Papua province, alt. 2,000
m, Light Trap, VII-VIII. 1997 (NIAES; TMC); [PAPUA NEW GUINEA] 15, Membare
river, Biagi, 5,000 ft., B. N. G., Ill. 1906, A. S. Meek leg., type of Tiracola rufimargo ab.
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pallidistigma by Warren, 1912 (NHM; NHMUK 010914545); Upper Setekwa river,
Snow Mts., 2,000-3,000 ft., IX. 1910, A. S. Meek leg., type of Tiracola rufimargo ab.
pallidistigma by Warren 1912 (NHM; NHMUK 010914547).

DA RRYT (Z2a—F=T BN, X7 =a—F=T (=a2—
=T B AR .

i« ARFRIIMAE L g LT RE <, ARAD AT S 2N L TR
BLR DT EMOLRRITE D, EIATOMEMAZ )RR b [FR A & 1T He 2 2
720, HEARZRRARIE cucullus DR = ATEIRIZZEH T 5 Z &, valva fflifEIZH D
coremata NN &, HEAEZRIE appendix bursae 2AAFEIL 4.0-4.5 [FPEWZTE
W72z L, T rufimargo rufimargo & T.sp. 1 (% 3.0-3.5 [EP&RW =R &
DT EENLHNTED.

Tiracola sp. 3

Tiracola rufimargo ab. albifusca Warren, 1915: 149. (nomen invalidium)

Male (Figs 13-14). Forewing length 25-28 mm. Head: labial palpi reddish brown
or fawn brown with scattered black scales, often completely covered by black scales;
frons and vertex uniformly fawn brown, often tinged with fuscous; antenna ciliate.
Thorax: tegulae fawn brown, often tinged with fuscous, sparsely scattered with black
scales; fore-, mid- and hind-legs fawn brown or fuscous, sparsely mixed with black
scales entirely. Abdomen: fuscous brown dorsally, fawn brown with sparsely scattered
black scales ventrally. Forewing pale reddish brown or greenish grey, distal area of
submarginal line and anterior half of medial area usually darkened, outer margin of
forewings serrated; subbasal and antemedial line usually dark brown, indistinctly
blurred or almost absent; orbicular stigma inconspicuous or almost absent, sometimes
speckled circle shaped, outlined with faint white; reniform stigma suffused with whitish
yellow and often strongly tinged with dark brown, outlined with dull red brown,

distortedly oval shaped and concave on the outside; medial line represented by a
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conspicuous dark brown line dorsally and its basal half almost absent, excurved at the
base of reniform stigma; postmedial line blakish brown, inconspicuously serrated, often
represented by black dots on veins or sometimes almost absent; submarginal line
brownish yellow, slightly excurved, almost absent near the apex, its outer area darker
than its inner area; marginal line whitish yellow, curved along outer margin, series of
black dots on interspaces of veins marginally; cilcia dark brown, often tinged with
brownish yellow at the distal end of veins. Hindwing fuscous brown or dark brown,
suffused with pinkish red along costal and outer margin, sometimes uniformly covered
by pinkish red at the outer half; cillia whitish or fawn brown and sparsed with pinkish
red scales.

Female (Fig. 15). Forewing length 28 mm. Almost same ground color of the
wings as male, but sometimes whitish brown and often covered by dark brown band
medially on the forewings.

Male genitalia (Fig. 19). Uncus small, short, barely bifid at the apex, densely
suffused with hairs on dorsal side; socius absent. Tegumen slender, roundely
squarish-shaped, slightly distorted; vinculum slightly longer and more distorted than
tegumen, and rounded ventrally; saccus moderately long, protruded and tapering
posteriorly; juxta sclerotized, elongate at the dorsal half, distorted rectangular-shaped at
the ventral half. Valva except cucullus synmetrical, rounded; costa almost straight;
ampulla very small, weakly sclerotized, sometimes with a small process and one or two
spines; sacculus broad, rounded, slightly angulated at the distal margin; harpe (saccullus
projection) very small, weakly sclerotized, distal portion rounded and often with one or
two spines; cucullus protruded dorsally, rounded triangular-shaped with stout spines
densely on the inside surface, its subapical ventral projection (pollex) relatively long;
coremata bearing two eversible lobes with hair tufts, dorsal lobe half length of the valva
and almost same length of the ventral lobe. Phallus moderately long, curved near the
middle, slightly shorter than the vanva; rostellum weakly sclerotized and relatively
short; vesica long with a well-developed lateral lobe, bearing deciduous brush-like

cornuti subbasally and many relatively short cornuti on the apex of the lateral lobe.
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Female genitalia (Fig. 23). Apophyses posteriores and apophyses anteriores long.
Ostium bursae sclerotized. Ductus bursae long, sclerotized and strongly waved on
posterior half, weakly sclerotized on anterior half, the junction with the corpus bursae
slightly sclerotized. Corpus bursae rounded, oblong with a weakly sclerotized, slightly
large and distorted oblong-shaped signum. Appendix bursae spiraled 5-6 times,
strongly sclerotized at the basal half of inner surface, arising from the middle part of the
ductus bursae.

HEEFEAS : [INDONESIA] 20, Sampuraga, Sulawesi Is., alt. 1,000 m, 28. V. — 3. VI.
1986 (NIAES); 1J, Same locality, alt. 1,300 m, 1. I. 1995, S. & A. Saito et al. leg.
(NIAES); 14, Same locality, alt. 1,350 m, 28. IV. 1994, S. & A. Saito et al. leg.
(NIAES); 14, same locality, alt. 1,350 m, 25. XII. 1994, Rudy Hartono leg. (NHMIC);
13, Same locality, alt. 1,400 m, 23. VIIL 1994, T. Masui leg. (TMC); 13, Same locality,
alt. 1,500m, X. 1995 (NIAES); 84, 19, Same locality, alt. 1,500 m, IX-X. 1985, S.
Nagai leg. (NIAES); 1, Same locality, 20. VIIL. 1986, N. Onishi leg. (TMC). [PAPUA
NEW GUINEA] 19, Mt. Goliath, 5,000-7,000 ft., 1l. 1911, A. S. Meek leg., type of
Tiracola rufimargo ab. albifusca by Warren, 1915 (NHM; NHMUK010914546).

DI ALY RRYT (AT U2V, —a—F=T WM, X7 =a—
X¥=7 (Za—F=7 BHM).

i« AR T, rufimargo rufimargo X 0 H00 K& <, MEMEAS R 2R 1XIA
JEAFE & ITARRIC R S, b h, HERARO cucullus 17 ~1A17> > Tl
<ZEHL, Z0mOEANZH 525 (pollex) HEEFEIZHET H. F7- vesica
@ lateral lobe FIZ& 2Bk corutus 13, [REMIFE &t~ TH ST H. 1
X2 2R1X, appendix bursae 23 5.0-5.5 [EP&EWVZFIR & 70D Z 212 L D, T rufimargo
rufimargo <°, T.sp. 1, T.sp. 2 22 Ll T&E 5. ZRIBARFH LTI, Warren (1912)
2L > CRiR SN2 H o RER (aberration ; M4 R LIS oL &
EETIATn, £OHD 1 >ThHD "albifusca™ 1%, ¥ A FIEAL END
ERDIBEE RDRY, AETHLIEEZZ2OND. AT UV ETELG
LTS,
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Tiracola concolor A. E. Prout, 1922 stat. rev.
Tiracola concolor A. E. Prout, 1922: 201. Type locality: Manusela, Ceram Island,
Indonesia.

Tiracola rufimargo concolor: Holloway, 1979: 406.

AR A : [INDONESIA] 14, Manusela, Ceram Is., 6,000 ft, X—XI1. 1919, C. F. and
J. Pratt leg. syntype of T. concolor (NHM; NHMUK 010914549); 19, Manusela, Ceram
Is., 6,000 ft, X—XI1. 1919, C. F. and J. Pratt leg. syntype of T. concolor.

DA A RRTT (TG, BT LE).

{7 : Prout (1924 in 1922-1924) {2 X > TRBOFEMZR LA e S TH Y,
L7 N A T G OHERHEA B RS TR STV 5. BRBO EAFRLHERUT
R EPRE VD, pHIEFREMAE LV B RE <, AT#E2 ) 30 mm
BETHDIZ ENLHBITE S, AT Holloway (1979) (2 X - T T. rufimargo
OifE L LT, Eilo X5 IICFEEMAEE ik LT L nIckE WD
&, HEARZRARE cucullus 23 H ~ADo TS 2L, ZD5EmDOIEANZ & %
Zeie (pollex) 7% T.rufimargo rufimargo X0 HEASNCRET D Z L% D, K
FSCCIIMSERE S LTl D . ZRBHMNBIZREIL T sp. 3 & b LD, ARIIATHE
M LNCEL, EEAOHIMERR SRR E 2D Z LI Lo THBITE 5,
FEAMEAR DS AR & 2 D DIIARBFR TAEDOHTH Y, [FEMIRITRIIN T
MR E 72D,

AFEOMALE TH D Prout (1922in1922-1924) 1I1 > KRR T D7 LG X
DIFONTZHOEAR (B 22 fEAREHE 3 ER) (ICHERSESAEZHRE LS L TR
H#HL, SHICED2 5%, TNOLERCEENLMLE 1 KT SZdRn 2 A7
BLOT I AT L L TUDTHRE, MRz T->72 (Prout, 1924 in 1922-1924) .
ZDIZDARFED R 1 & A FI3HGEHE & TR O TR E SN2 & 272D, 7R
XA T OREREZMT-L T, Lo Ll bBEiahs ikEEEES

(1999) D2k 745 LV L7 M2 A TOIRELAETMIZ L TWDH BT
ED, ARFICTIL Prout (1924in1922-1924) (2 XV IEE, KRSl dha ¥
A IV T FEATE LT To, HREARIT T R BRI I S
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T35 (NHM; NHMUK 010914549) . 72 B ARHFSE TIE 7 /L B DIEAR %2 54T
X)o7y, Zilli HEIC LD RIEEOAREEARN T R B AR EaE Y
DHENTWD Z ENFERENTZT20, ZZTCIIABEOSMIC T IVE G-,
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Figs 1-10. Adults of Tiracola spp. 1-3: T. rufimargo rufimargo Warren, &. 4-6: Ditto,
Q.7-8: T.sp. 1, 4. 9-10: Ditto, ¢.
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Figs 11-15. Adults of Tiracola spp. 11: T. sp. 2, 4. 12: Ditto, Q. 13-14: T. sp. 3, &.
15: Ditto, .
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2 mm

2 mm

Figs 16-17. Male genitalia of Tiracola spp. (a: valva + ring in ventral view; b: phallus

in left lateral view). 16: T. rufimargo rufimargo Warren. 17: T. sp. 1.
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Figs 18-19. Male genitalia of Tiracola spp. (a: valva + ring in ventral view; b: phallus

in left lateral view). 18: T. sp. 2. 19: T. sp. 3.
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3 mm

Figs 20-23. Female genitalia of Tiracola spp. in ventral view. 20: T. rufimargo
rufimargo Warren. 21: T. sp. 1. 22: T. sp. 2. 23: T. sp. 3.
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2 —2— 2 Tiracola plagiata 7" /\—7 D4y ¥EFHIRFSE

i

[l

T. plagiata 7 /v —1%, / =233 h 7 T plagiata (Walker) , A4/ =233 [ 7
T. aureata Holloway , T. spectabilis (Walker), T. minima Prout , T. circularis Holloway,
T. tabwemasana Holloway, T. magusina Draudt ®O&FF 7 A2 &ie /7 V—7"C, A
YR AET =T HUEIZ T T L, T AU BKREIZIIARZ V—T LT
7% T. grandirena (Herrich-Schaffer) (7> 7 4 Vi BIC0An 2 HlifE &, hrgk
KBEIZorHi9 2 #ifE T. grandirena sacca Todd and Poole % & de) 235N TV 5D

(Todd and Poole, 1980). K7 /L—7® 5% T. plagiata (34D TR MEDFE T,
W7 V7 &8\, 7 %F Rubiaceae =2 —t — Coffea spp., h 7%
A 7% & Euphorbiaceae ®/XF = A/ % Hevea spp., = v > ¥ /3 Manihot
esculenta Crantz, /X3 = 7#l Musaceae ®~ 7} 7 Musa spp., 7 AF} Solanaceae
?# »3= Nicotiana tabacum Linnaeus, 7 A4 £ Malvaceae ™7 7 7 Theobroma
cacao Linnaeus ZDEMEER L LT HIS5 (Hill, 1983 ; Kalshoven and Laan,
1981). FlcA T =T HUKD T T =2 —F =T THNT TR I A DERL
L CHEENHE ST 5l (Keane and Putter, 1992 ; Wood and Lass, 2001), H
AROBETHDHEENHIEI I B Rutaceae D 2 4 & Citrus spp. DOEHR L
LThb@mERH D (K, 1934). IEFETIEA > FHIFIZB W T~ AR D Lablab
purpureus Linnaeus & 27 UEF® Morus spp. 725 b K& 2 grENHE ST D

(Firake et al., 2014 ; Sakthivel et al., 2015) .

HANGIX, 233 h U T, plagiata & 44/ =233 v T, aureata @ 2 Ffl
BEIHIL (F, 2011), WFEIEESLIL TW2D 2 EnbRENHE LWL OO,
R R 7R 22 BN 535 1E 0> (Holloway, 1989), #F XA LV HFIC
REWZ EMOFRINAREE S T&E 7 (- &k, 2001). L2AL22Ab, W
FEITHEAR AR D ZE IO W TIIMRFT S v TV BiZ, 7 =33 b T plagiata
[ZiEA A 233 bo Toaureata LD b REFW RIBEREWV) EESTFET
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HZ e, AWEOBETHLNE 2> (Figs 1-4). 7o, /=an"3a by T
plagiata @ Ffnds L O lEmsh L, #2 - Bk (2001) 12 X o TR HLZRFLHE & R
NIRIINTWDEN, Eldh RO RSB PRI T o Tk b3, ifd
D TRWRCAERE, DA FE DR DI TR N MLE TH 7.

ZZTCARMIETIE, b 2 FEOEMRZRERINEDOMN A B E LT, I b=
> KU 7 DNA (COl) N—aF ¢ 7k, MR, ShAEMO 3 RITEBL
70y T - WREN IR 21T, S DICED LT, 2-2-1 THLNTRK
REPETHOWTRBRIRDO R FIEREIT 7. 70k, WA EDOTEIZIT
ZDENE DONEL, IBRELEZBET 572012, LUTF, KL ORTITHLITH—
L7z.

MEkR L 05k

1. oo

HEIEARITIIN T L L T A RICBT HHETH LA EEEZ Y, 21 b
DFMZRT — 21 [ 2. JBRSEFIIE] OEIEROF T/RLE. BA
WF2ETlE, GenBank F7-1% Barcode of Life Data Systems (LLF BOLD systems)
IZ T. plagiata & L CEEIN TV 4l (A—A T U TE 3 K :
HQ951089, HQ951092, IM10-0156 ; /N 7' 7 = = — X = 7 pE 1 fH K :
USNM-ENT-00703274), T. grandirena & L CEEIN TV 2 fHIK (22X
J1pE 2 fE{A : JQ557317, GU163728 (Hifd/ N4 IFFLIE S 4L TV RV 28, Todd and
Poole (1980) Zf¢t9 &, Zh b 2 fE{KIX T. grandirena sacca TH %)),
Lepidoptera sp. & L THE&E& SN T\ 2 flik (=7 1 HEK .
USNM-ENT-00980531 ; =& 1 fE{K : HM388333) & it CREMT 21T~ 7=. Fb
BRI, MBIRZEMEEDT 7V B a3 kv Spodoptera exempta (Walker)

(AB735221) % H\7=. DNADOHhHIZIE, #EUEROEE TN OMILIAZ
5/ L, DNeasy Blood & Tissue Kit (QIAGEN) %\ C, fitH¥x vy b7 m b
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T HE VAT o 7. DNA N — =2 — R fE Ik o #f 8 12 1% LCO1490
( GGTCAACAAATCATAAAGATATTGG ) & HCO2198
(TAAACTTCAGGGTGACCAAAAAATCA) (%3.2ul) (Folmeretal., 1994) ,
W, &% OFGKE PCR F 2 — 72 A, —~ /L% 1 7 F —TaKaRa PCR
Thermal Cycler Dice® (¥ #7534 #) IZLVRIGEEHTZ. 94.0 CT 5 HEH
7-1%, AB827313 I, 94 CC 30 #, 46 CT 30 #, 72 CC 1 4r (AB827307
B L AB827314 @ 2 fE{KIE, 94 CT 30 #,47 CT 30 #,72 CT 1 %)
DS Z 35 B A 7 ATV, FfRlZ 72 CT 5 G S 7. DNAKRY X Z
—¥121%, GoTaq® Hot Start Green Master Mix (20ul) (71 % %) £7-1% EX Taq
(2T AF) MW, WERBNOMNTIZZ 7 A ARARE R T T
VR I T RAEBUH—IZTT U— NEAE LRSI RN 2K L, Applied
Biosystems 3730xI DNA Analyzer (7 A4 777 /Ja o —XV X0 4h), BXW
BigDye Terminator v3. 1 Cycle sequencing kit (Applied Biosystems) % FH\»TiTHiL
le. /ONHERS T —2 D7 74 A M ATGC (Ver.6) > —F7 AT &
> 7 U Y7 b (GENETYX) Z W TAT->72. F£72, MEGAT7 (Kumar et al., 2016)
LA L, ARSI HIREAEEZ O T o 2 ERk L7z, £ oftl, %A
EHEROF 21X DnaSP (Ver.5)  (Librado and Rozas, 2009) % v 7-.

Fil

AR A, T4 AORETHLNIBEIER, 7205 N RERE AL
U s = L7 v a (NIAES) & Hu iz, WEREAS s 2 3 do M oD fiRss)
EBIZRIE, 57 % Kb U ¥ LKEHRIZ K 5 5-10 /3 [H O W 2 #2112
Sfc. AR OHEZTZ NV ) FAX (FYV~F v 7 F v U3 CDIS-CX , <
v hatti) AH, AR O EZOFEIZIEX, Mann-Whitney @ U BE%
L LAY R 1PUNE A s = ] SR A S ON N A e g =l E81 A E LAY Sl I W LN
DT —Z %L TITRT.

/]
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5y T ARG L T REABEAAOTT S C I e BB A D 7 — ¥

Tiracola plagiata (Walker). [VIETNAM] 19, Chu Yang Sin National Park, Krong
Bong, Dak Lak, alt. 733m, 12. Ill. 2013, T. Mita et al. leg. (AB827314, NIAES);
[PHILIPPINES] 1J, Negros, 1991 (NIAES); [JAPAN] 19, Okinawa, 21. Il. 2000, S.
Tominaga leg. (NIAES); 14, Ditto, 28. XI. 1999, S. Tominaga leg. (NIAES); 17, Ditto,
13. X1. 1999, S. Tominaga leg. (NIAES); 19, Ditto, 17. XI. 1999, S. Tominaga leg.
(NIAES); 19, Okuni Rindou, Kunigami vill., Okinawa., 27. V. 2000, A. Sasaki leg.
(NIAES); 19, Kin-town, Okinawa, 28. V. 2000, A. Sasaki leg. (NIAES); 12, Ditto, 8.
VIII. 1995, K. Kudo leg. (NIAES); 19, Tengan river, Okinawa, 22. VII. 1998, K. Kudo
leg. (NIAES); 13, Gushikawa, Okinawa, 14. VI. 1997, K. Kudo leg. (NIAES); 19, Mt.
Banna, Ishigakijima Island, Okinawa, 3. VI. 1973, Y. Kurosawa leg. (NIAES); 19,
Chichijima Island, Ogasawara, Tokyo, 19. V. 1995, K. Takeuchi leg. (NIAES);
[MALAYSIA] 28, Taiping, VIII. 1973 (NIAES); 18, Ditto, VII. 1973 (NIAES);
[INDONESIA] 1&, Berastagi, N. Sumatra, 27. IV — 4. V. 1988, S. & A. Saito leg.

(NIAES) .

Tiracola aureata Holloway. [VIETNAM] 4332, Sapa, Tram Ton, Lao Cai, 1,926m,
22-23, vi. 2012, S. Yoshimatsu & D. Watabiki leg. ; 19, Ta Phin, Lao Cai, 1,296m, 25.
V1. 2012, S. Yoshimatsu & D. Watabiki leg. (AB827307, NIAES); 1&, Chu Yang Sin
National Park, Krong Bong, Dak Lak, alt. 733m, 13. Ill. 2013, T. Mita et al. leg.
(AB827313, NIAES); [LAOS] 19, Phou Samsoum, Xieng Khouang, alt. 1,940m, S.
Yoshimatsu & D. Watabiki leg. (NIAES); [INDONESIA] 37, Bali, IX. 1994 (NIAES);
[TAIWAN] 1319, Chiayi, 12-13. VII. 1964, H. Inoue leg. (NIAES); [MALAYSIA] 29
Taiping, VII. 1987 (NIAES); [INDIA] 13, Darjeeling, V. 1975, T. Hasegawa leg.
(NIAES); 1819, Sabah, Mt. Kinabalu, 16-21, I1l. 1977, N. Kashiwai leg. (NIAES).

S H

FIZTA N N7 v T THELNTMERR R GEINZIT, I LR otEE
IZE o TE DY 7Y 7 & 7o (LUF, 890 - fFE). 22 L—Ho
Yo T ITERSCEREE LTSS V. 8O0 - BRI K 0 S o= gh g,
N B BUEIR A 90 °C AR DEGICK) 5 /rHIRIE L7124, 80 % — & /
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— RIRAEAR & 5 WOITHEAEAR & U TREE L7, o 7OV OE4EIT, T. plagiata
AR AT (2015 4F 10 A ; $RIN - fHTE) & hRIRESEAS (2017 4 6
5 BROR - fFEE) T, T aureata (IEIREEEAT (2017 4 6 A ; £RUF - fH
%) LR RAEREKERAN (2016 4 7 A ; B4, A4 X BT Ficus erecta
Thunberg L V&SN 7-F s 2 fE L CHORETHEE Lz 1 @K TH 5.
fl B ASIXELR 110mm, &S 56mm OFEWART T AT v 7 WORZE &
L, BIERLAMNIAN TR SR a4 H T 24°C16L8D DA FCMBE 2 {To7z. &
DY T 1D 4 B EIIZEOEERE 1 SOFEHTET L2, 5
B BILIERIE 1 S ORGIT 15 B L D XHOMBE L TREZIT-72. 4
BOEITIZIANTEE (S vy A4 K 2S) ZRWi=R, BEKEOEFITH
SR DI, FEshmicA X U2 E X THE 1T 72 (Kl i
N L2 B 2 72) . Z O, BV E RS R ERFIF T 2016 £ 7 AI2G56
L7z T. aureata DOMERKHL X 0 ERIF L 7= I0T AT L7220 - 7243, Firake et al.
(2014) (2 X > TRENTZ T plagiata DPEJISL & LLied 2 72D, PEIREL O FHH]
(W,

(1. o FEERargEl, 2. JBREEFRNIZE] Rb6TNC T2 —-2—1
Tiracola rufimargo 7 /L —7 O3 FFRINIE] THONTCEHRN G, K@D
BB BREBET 5 L THHET RNEIBE OO ZIT 72, 72 LAE LT
%72 7 N— T OERBITRIZMA ST e, ShAEBI O RES 2L
HITE A ATV, BIRER TR REFIBEZITH 2 L 13
LW ZD72) 2 2 TIEH L ~UL TOFEM R RFMAT 08T, A E LR
DT RRINEHET DL EDTZ. 20 L TERLEEICESW =7 1—E
7wk, RIBOMRIIL R PN B SR 21T o 7.

HEEEAITIE, T2, BEBSETHINIE] THWZ b OOMIZ TR OIEA B
R L7, BIEAROFBAORHL, RERELHNEL ¥ —FK=aL 27 s
> (NIAES), ENZAMEEMEEIK L2 > a > (NSMT), T-HERENT g fig
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A= L7 > a (NHMIC), MHRZKFE=2lL 7 v a3 (TMC) THA.
72%5, T. circularis, T. tabwemasana @ 2 FRIFEHEARZRTHZ LN TE 0o
7o, FEZRRREL & IR AY e E4L TV Holloway (1979) <°, BOLD systems (Z
Bk SN TV DHEBRELZZITHMFT 21T - 7. T.plagiata & T. aureata LIFh D7
DEEINZ DN TIEL, Common (1990) TR I 47 T. spectabilis d%hd (34
LR TIE T plagiata & L CH R OEBEG A INTWDD, T—A T U7
121X T. spectabilis ®Z&23534i9 % (Holloway, 1989)), X T /L _X=7 KD
Daniel Janzen i E£IC XV v =7 H A b E TSN AZ Y BED T
grandirena sacca M%) H (http://janzen.sas.upenn.edu/), BOLD systems [Z% 6k S 41
TV % Tiracola sp. @5t (T. rufimargo 7 /v—>7® 1 f& ; YAWCATCR0014)
DIEREI A 25 & LIz, SMRIERE DA FRIZ, Holloway (1989), —fiE7)» (1965),
Klots (1956) , BW}:1%A> (2011) , Pierce (1909) , Ueda (1984) (ZHE~7=.

Tiracola plagiata (Walker). [JAPAN] 1819, Mt Yuwandake, Yamato,
Amami-oshima Is., Kagoshima, alt. 600 m, 2-4. VII. 2016, D. Watabiki and S.
Shimamoto leg. (NIAES); 37, "Guest house of YWCC", Hiji, Kunigami, Okinawa-jima
Is., Okinawa, alt. 30 m, 16-20. VI. 2017, D. Watabiki and E. Tanaka leg. (NIAES); 17,
Sate, Kunigami, Okinawa-jima Is., Okinawa, alt. 280 m, 22. V1. 2017, D. Watabiki and
Y. Nakatani leg. (NIAES); [INDONESIA] 1312, Sumba Is., X. 1998 (TMC); [PAPUA
NEW GUINEA] 1J, Lae, Morobe Province, 14. X. 1968 (NHMIC); 1&, Wau, Morobe
Province, 10. XI. 1968 (NHMIC).

Tiracola aureata (Walker). [JAPAN] 19, Kurio, Yaku-shima Is., Kagoshima, alt.
40 m, 16. V. 2015, S. Yoshimatsu and D. Watabiki leg. (NIAES); 17, "Guest house of
YWCC", Hiji, Kunigami, Okinawa-jima lIs., Okinawa, alt. 30 m, 16-20. VI. 2017, D.
Watabiki and E. Tanaka leg. (NIAES); 1&, Hama, Kunigami, Okinawa-jima Is.,
Okinawa, alt. 200 m, 20. VI. 2017, D. Watabiki and E. Tanaka leg. (NIAES);
[INDONESIA] 15, Mt. Sampuraga, Sulawesi Is., alt. 1400 m, 23. VIII. 1994, T. Masui
leg. (TMC).

Tiracola spectabilis (Walker). [INDONESIA] 123149, Mt. Mutis, Kapan, Nusa
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Tenggara Timur, Timor Is., 1,320 m, 19-24. IV. 1993, U. Paukstadt leg. (NIAES);
184592, Buraen, Nusa Tenggara Timur, Timor Is., 25-27. 11. 2006 (TMC).

Tiracola minima Prout. [PHILIPPINESS] 4469, Mt. Mantalingajan, Palawan Is.,
alt. 600-950 m, 6-14. 1. 2000, D. Mohagan leg. (TMC); [INDONESIA] 14, Sumba Is.,
X. 1998 (TMC); 49, Palolo, Sulawesi Is., 700 m, IX-X. 1985, S. Nagai leg. (NIAES);
6329, Palolo, Donggala, Sulawesi Is., X1I. 1987 (TMC); 1319, Mata Luksag, Salakan,
Peleng Is., 26. XII. 1996, S. and A. Saito leg. (NHMIC).

Tiracola grandirena sacca Todd and Poole. [GUATEMALA] 19, La Union,
Zacapa, alt. 850 m, 23. V. 1984, E. C. Welling leg. (NIAES).

FRRBIOEBLE

1. oo

I F=FUT DNA (COI N—z— FEEUTIED OERER S H1E, T
plagiata & T.aureata ® 2 fEIZENZEN 27 L— REBRLL, U7 DNA N
— a7 4 T RHEFEOHRINCAEHTH D Z RS (Fig. 5). GenBank &
BOLD systems X W 5[H L7z= 2% U hpED T. grandirena (JQ557317 ; GU163728)
HLMBADOZ L— REEHR L. £—A 7 UTRED T. plagiata & L CTE&ERIN
TW/= 3 fE{A (HQ951089 ; HQ951092 ; IM10-0156) (% T. plagiata & 1B~
L— RZJERL L7278, BOLD systems (Z%%% L Cd o 7= A B {5 2> S HIMT L7 &
A, TIHIETXTHEE T, T. spectabilis Walker THh 5 LRIETE7-. T
spectabilis (AT 3 FEEELA 2%, O/ NUT, BIMOEFAN LIV BRE LD L
IZ &> CTikBc& 5 (Holloway, 1989). 7=, 2 — 1 REHEH@EOER |
AF 3 MY LEDOEBGME] ITBWTEAREFRNAET I FUEZTDHA
PEY /7 F} Spodoptera J& 6 FED DNA /S— =t — R{glsk oo Ff [ 0> 224 b ik (3 #a R
IX 5.6 % Toh-o7ond, ABFRICHBWTHN Lz 4 oM OREERE b
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58 % ECHELILZETH-7-. 7=72L, T plagiata & T. grandirena D 55 #a
FITK 1% THY, Fa v EICBT HFRIBNOEEEILERLE 7.7 % (Hebert et
al., 2009) Z K< LEEIDAERERST.

RS EHINEE

DO
R

Fi

T. plagiata & T. aureata DOHIAR ORIEREK (Fig. 6) 726, WO FRHR X
EHTDHZ R ENT (T plagiata 1% 19.9-24.9 mm, T. aureata /% 22.9-27.0
mm). 727 LAEZEZLRO LI (Tablel), MERRBINTEX/-@EY, T plagiata
£V Taureata OHFBRKE WV HIARNBEV) ZEbRIhT.

MEAZRZCIE, T.plagiata & T.aureata DFE[EIZAARR /27282 R4 2 &N
T&7-. 972bb, T.plagiata @ antrum [ZHEA <, A AR O PRI ZEH L
THAZHURDLZ EIZXY T aureata L#%5IT& 5 (Figs7-8) . ZZTiE, LA
Al T.plagiata D/ =L LTI TWT X U B REIZHMTD T,
grandirena sacca OMEAZEEFH S B E TIZK/R LT (Fig. 9) . 7RISHHFED M
RJE2R1T Holloway (1989) 23R _XTW\ 5 X 9 IZH LR 2R N H 0, T, plagiata 1%
cucullus JEumil 23 =ATEIR & 72 > TH T ~2E T2 2 &L X0, dorsal arm 23 1056
TR~ JTIHEN S T2 IR E 22 2 Z &Rk T& 5 (Figs 10-11) .

5y

BRIN - BB IEIC XL Y, T plagiata & T.aureata DOSAEMICI T DEHIBSCRE
¥, SO EBRREEDERASL 2 ENTE D, £ O
UL PR, 7235, T.plagiata DOPEINEL 1,600 JRUA ETd5H Z &5 Firake et
al. (2014) IZX > THESN TS, A, 2016 4F 7 HIZHEEKERFFS
THONT T aureata DOMERL R OPEIN AT T-& 25, 2,087 JITH -7z (72
ELAETH L LD olzlcd, I TH > 7o TRt ).

T. plagiata & T.aureata DM T 2R F HEITIZIXFE UC, IPHIM
I E TICET 2 H4%) A 45 B, SHHRHIM oot E <) 2
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26-28 H, mEHIME (WL HPUEET) 28 18-15 H Th o7, MEHERIZH T 5
IO ABOERLEONT, EomfEe bICRmEL 6 i CThor. A
ZECHIE SN RO E B kX, Firakeetal. (2014) 12X > CTA > RHLG CTfT
biviz T. plagiata OfEEROGLE (FERFIETT, HERE LT AF
Fabaceae @ Dolichos bean: Lablab purpureus Linnaeus D34 5.2 7-fABRCEk. 4
BTN 44 AR T, WIS 29 HAMR A2 LIz S D) K0 b6
WA THS72, MEIB L OHETHIRRZ X912, RIFETIIA LR
PN LR Z DTV S 72O IS FRESCEEROEN S RE <, MEtoR
i3 d 5. 7eds, Firakeetal. (2014) X H ERICH W =Gl b NP L 72
B R DR AR ZX R L TERY, A AL5RY TlE, AT L T
plagiata & [FRIFETH 5.

T. plagiata & T.aureata DO3NAEMIDIEEIC K D5kHIT, IiH & #nsh R
TIISMEREBIC L DA EHE LV b O, Hfngh fus b #iinsh B 2 T
fEIZFRRICE D Z ootz (Fig 12). LAFIC, HlmshhE LT 1 iz, F
Wshih e LT 3-4 ink, #ilmghdhi & LT 6 InaREIE, WFEOFEOM0]
RERT. RBINImEE HICHEEATRHIRTOEZRIIAONT, WT T
aureata 23K EVMHIFIZH 5 b OO, WFEDO BRIV A 2 VD HICIEE
S TUVR.

1 Ensh (Figs 12a, e) (X, MIFEICIIT H72ERITITE A S, BBITRAIIZ
IWERRSE T, MED B IEENIZ 2T TORGBITORR e 2 N o . fil BA
T BB T, FHEBOEIBIZER L THS.

3 #wshih (Figs 12b, f) 1%, Wifd & & ICEEITRAITIWERESATH 528, M
S MEEIZ T TORBLRIEDOR SDE R DL Z LI KXo THRAITE 5.
7206, T.oaureata IS 5 MEEHOF HEOEMR L < BIL21E0, IEHE
3-6 HilCHABRORM FMBIZEAEENRNT LIZX - T T plagiata & i#bl)
T&E5. FFHEOES S 3 WG REEIT ARSI R, T aureata 1T00FE
VMERNZ B 5. A, JEIORTT T o @ b ENZE2 Y, T plagiata 73
HLABTHLOIZK LT T. aureata 1F0RRAZHNTCIAGE 2D, 1 Wk
FO 2 R TITR NN N OO EH WD Z 22XV, T plagiata &
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T. aureata | 3 #RSHHRD AT — T THIO CIEMERFRBNATREL 72 5.

4 WEnsh (Figs 12¢,g) (%, MFEE HICEEA ARG M E 720, FERIZ XL > T
B NOCHBAE 05, 3 IR & 2 A TRAZMEO R ZERIT X
DERGE L 720, FRICHERRES 3-6 MO AGOKM THOERNPAKL 25, %
FIEORES Y 3 #inghih & RIS T, aureata (TP0RVMEANCH 5. F 7oA
TIX T aureata [THIEFE NS R L, Z oMM 5 #n, 6 Enghhic
WTHRIETHD. TOfM, T aureata (FEFE HAHEEAEH D,

6 Hn (Fin) ghlt (Figs 12d, h) & 4 #pshih & R 2= B A2 RO, FRICIEH
% 3-6 HiOEABORM TS T aureata TIEH S ICildk L GEBIEYICED
NAHMEIERE H 5, T plagiata O X 5 (258 L2 e & 1372 5720, IEIIOE
FFEHOOHTHS LR FRAazHOD L H12mb. EHHEORIDERY
BHE (SR DI, RN & EEA IO D fIFE, SD #ilFE, SV RIFEAS, T. aureata
% T. plagiata ) 1.5-2 fFOEI &b, 2BWfELE HIT 4 EshhE TIEH
o (BREI O MED) NEEBOTH DN, 5 EshBLBIIREE L 75,

UL EDOFER A E 2, T. plagiata OFhH E L TEERIZFLR 723 KR S 7z
EDOLRROFER LRI ZAH, AV RRUTIZBITLENRNaRuA I A, N7
L FOEHRLE L TORSE (Kalshoven and Laan, 1981) <°, 77 =2 —F =
TICRT DI AADEFERLE L TOREk (Keane and Putter, 1992) , IEF0D 1 o N
FFZE T D~ AR Lablab purpureus Linnaeus & 27 U £ d Morus spp. DAHK <
#EDOFLER (Firake et al., 2014 ; Sakthivel et al., 2015) (37EKE Y T. plagiata (2
EDbDTHLZ N ol LELABICBITLAI IV EOFERLELTO
Fo8k (BEFF, 1934) D7, T aureata DHHIZL D LD THH-7-. 2B, A—R
N7 U7 Tk 1927 FOHFRII NN F DA, hUEr Iy Zeasp, HART
¥ Cucurbitasp. (2B W\WT, KBFEIZ K D228 RENRRFICEELZL S
2% (Weddell, 1930), 234 —A M T U TICHE—3Ai 9 5 & S5 T. spectabilis
WZEDHDONITRENLEN S Livwn., Fhe L TEHOEELHD T
plagiata |%, REFFEBEMEZ R D, F: 2 TLICREAY RBEELT LN —7
4 —7 & CHEER STV % (Holloway, 1977).
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Zofh, Eh L L TORETILZ2W A, Sevastopulo (1946) 731 > RIZEBWT
X 7 B o Emilia JBEHWTHEE L5l 21T -7 T. plagiata D&KL T. aureata
ThHIELUFETHB L. £/, 2016 4F 7 AICEREREXKET T
aureata OFEEHIH 1 AN A X ET LD ELNTNWDLZ 20 b, A XEVIX
T. aureata DISMIBIT L HFFMBDD 1 DB 2 6N 5.

I FCOMEMBREERE 2D &, Tiracola JEBIX 14 i 2 fifEx2 & &I
7250, HE B REHE Sz T.magusina DX A THEARDOEEEZEE LT & 25,
KB EITHODZERR DI THL Z R oz UMNBEREL X, &b <
Apospasta JEDFEL E 2 Hb). D7 Tiracola J&IX, T. plagiata 7 /L —7

(6 fil; KJED X A 7Ff T plagiata #=¢), T.rufimargo 7 /L—>7" (6 & 1 #f
M), TAUBREEEDOHE (1 18 1 M) o A5 13 # 2 iz Gl L&
72%. 72% T.grandirena (X7 2T 4 VG TR T D SR AR FE OAth |2 o e K LR
@ T. grandirena sacca % &7 (Todd and Poole, 1980), AEBLZLTIXFEIZA >~ K
MO AT =TT TomToMedRET 520, Z2TIE T
grandirena grandirena & T. grandirena sacca [ fEfiE|LfftC T. grandirena &
LT,

Tiracola J& DFRERIRFEIZ D\ TIX, Holloway (1989) 2Mthod> = b w7 HHEAL D
Bl & MERERR AR OISR, MFTE1T-> TR Y, HERRLO uncus BFE LR
&, cucullus 23EJA < FEEEL 722 L, aedeagus @ vesica [FHEEFICT T ko
spines &, Joimll spines Zff-o7- lateral lobe ZFf>Z &, HEAREERITIZIER
@ appendix bursae Z 50 Z L FAKFEOREE L THET T\ D, il OIERE
BUZ >V TIE Warren (1912) 2VEEL TR Y, HBAHFEOEE /S HVGEIE 2
hyaline patch & KO (Fig. 13), ABROFHEIRIEE ChH D Lk _XTWD (272
LZOWHEITEOHNAT 5 Z L% Prout (1922) MNEICHM LT\ 5). £z,
KBNERZ IR 7N —T I ONTUIE LS 322 T RN OO, IEFEITEERIC
Leucaniini (Mythimna-Leucania complex) (% 721% Hacker et al. (2002) T\ &
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ZA® Mythimnini) (275 O 5| OBRB S LT 5 (Fibiger and Hacker, 2005 ;
Lafontaine and Schmidt, 2010 ; Holloway, 2011). % Z CTAMFSECiL, Leucaniini (2
B D7 N—T OREIREN R EIN TS EFEOSCHRS® Yoshimatsu (1994) %
HBEIZ, RBEOKRE LU ROFRERFHEIZE S R FRBLE 2T T2,

RT3 Dt & BEAL

Tiracola J&DFED RZHUZL, BIBOBEACCAMANMERE & HIC K & R ERE R %
Fib, MOBHINICAMREEIIDRNOTAONL DD, RREROBEIC
BHREIZIZE AL, L LB LHRBOBEESLATITIZIN L 2005y
FEMICEERPEN A LN D, Filke Warren (1912) 3 XY Prout (1922)
23EH L7= hyaline patch (%2 ® 1 5T, KEOFHRHIRIBE L E2 5D,
AEFELSBAELZE Z A, T.minima, T.tabwemasana, 7 A U B K2 /5467
% T.grandirena CTIIARBEN R SN72WT ERgooT2. L7=23-> T, hyaline
patch | T. minima, T. tabwemasana ZFrR< 77 - A&7 =7 HIZ5AAT 5
B OIFIREBE ESBZ D, ZOfl, BADINE (B 25T )
MBE IR ET D DI A 7 =7 Miki2 /5435 T. rufimargo 7 /L— 7™
HT, RINV—TOIFREFBETHDH EEZ LN, ETATBOBERICIEE
IRMERE RIS R SN &, BBREPABABRL LD LD 2 i, KET
T T.minima ORIZAONDEEIRET, AHEOBEFIREEE LB Z 6ND.

HEAZ 2 2

KBOFEITNTI S uncus 2BEIZIRLT 225, ZHUELT AU A KERIZHAR
9% T.grandirena & &7 AEOILGIRERE & S5 (Holloway, 1989) . Valva
M5 28 D coremata 1E, AETIXT 7 « A7 =7 MK HOMHT D% 74D
2 OFL, ANRIAIREIE #2515 (Holloway, 1989). Ampulla &
harpe |%, Leucaniini OFETILI—EANCL<HEL, T AV W KREIZHHATH T
grandirena (ZBWTH IS BZELTWDN, TUT - A7 =7 iz o4
HFETIX ampulla ZIEHEKT D (BILOTHTNT L— N hgeid & L TR
IR OGN D%,G b H5H). Harpe bR LHEMAIZH Y, K2 T. rufimargo 7 /1—
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T TS T TN SVVE TERE 72 0 BB b R L 22V, Cucullus 13,
T.aureata & T.spectabilis Ti%, ZD5Ea DO Hi &, I 75D pollex (= spur or
digitus sensu Holloway (1989)) % #& A 72#0%, MEEE & WATIZIEVIREE & 72 D
(Fig. 14c), MO G IRAEFEE &5 2 545 (Holloway, 1989) . & 512 cucullus
BTN B AT % coronal setae DIRENIRREICHAEH L7z 24, 45 seta DA
WZH8 72D Yy FOMEZRALED, T rufimargo 7 /L— 7, T. plagiata, T.
spectabilis, T. aureata TIL Fig. 14 T/RL7= 1-7 OFIE & B 2 DIV HALE BFR
ZIFLTWDHZ &0 -oT-. ZiuE T. minima <° T. grandirena %4, il
@ Leucaniini OFETITAONRWEEKETHSH. £ ofth, T. grandirena Tl
cucullus 7% stout spines (coronal setae) ZFF7=F I K< HIL L7z 1 RKOZEE L 72
v (= "a single dorsally directed process" (Todd and Poole, 1980) ; = " an upturned
spine" (Holloway, 1989)), T. tabwemasana Cix cucullus @ pollex % K < 23

(Holloway, 1979), ZHHIIZNENMMEOBEAIRELE L Z X b5, Juxta
& dorsal arm (costa 725 cucullus DFEHEERIZ AT T DfE L 7o OFBFR) 1T T.
plagiata O fthff & 22 v, FREIED ETHARMEAZ M ST 5 HEHRIBE L -
TW5. 9725, T plagiata TiE juxta OIF LN EOATE~TIRERD
fit. (Fig. 10a), dorsal arm [T FREFTH T MA~KE <HFravdh23 Y cucullus 73
sacculus (ZEBVVAATZTZIR & 72 % (Fig. 10b) . Juxta OEHIZEH 5 lateral band %
TN —T1Z X > TR 573, T. aureata, T. spectabilis, T. circularis, T.
rufimargo 7 /L— 7 CIIME MM TE EUT TR 722 0 (Fig. 11a), ZiUE X
D FRREVRIPERELZE A 6N,

WMEAZ A

Holloway (1989) I, AJBEOFHME L CTHEERD appendix bursae ZFi>Z &
EHEITTODD, EHICAMRIZE - T, ZOEfEED&ES Fransv—7
WCEVEBRDIEPNO Thhole., TROLT7 AV DREBIZHMT D T
grandirena T3 appendix bursae 7%, ductus bursae AK¥mD 1 AN & % B 0 E D>
5, (1877 X 0 R725E) Batal 0 I EEIE EPr ik Lctg, O~k L,
RUNTIIRFFHEI D (TR B E 2R ORI~ R T OME S > TnH D
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ZxtL (Fig.9), 77 « A&7 =7 MO TIX, #IZKRFHEY OffiE L 70D
(Figs 7-8). 72% appendix bursae O < BIEUIFEIC L > THEZR LS. ZOMIZH
TUT - AT =7 IS 049 DRI appendix bursae @ BH 1A%, ductus
bursae O HRERFFITH S ductus bursae & corpus bursae DEEEERIZ T THER
WA LTEY, Zhbftho Leucaniini OFETIEA SN2 WEEIRETH 5.
F7- T.grandirena &, antrum D& FRFREBI K E < FiST D> THAAT 2203
(Fig. 9), ZHIIATOBEFIRAELE LB X HN L. Signum DAL{EX, T
rufimargo 2 /L — 7 ® 7 ductus bursae OB O ERFHTICH Y, T OMOFETIX
corpus bursae D% H{HEIZH 5.

B DA FR K

INE TARBODNAEILSD £ 0 FEMRTERERETFHINIIEN TN T Z 2o
oM, ABFFECIE, SefTAFZE° BOLD systems O Wi# 6 & CTARF 5 FDIF
BIFMARD 2 ENTE. TRXTOREELEY o TWRNWZHIZAEDOKET
MBLETIEHL 0D, ERORBIEREIZE SV R TNE R L XFRT DIF
BERfEFEon-Znd, ZZTiEsEE g TR L.

Leucaniini Z&¢e 3 kv HHEAOLHIZ, Godfrey (1972) <2, — %> (1965),
Merzheevskaya (1989), #21EH> (1987), HixEA (2011) & W o7 KA D%
BE 7Y aWoTWDHLLRE RDIRY, Z< OFETEESE 1 HinbHE 8

(A1-A8) DR THITRTND Z L HIRICRDND. 2D X5 RIPHEIT,
AJETH T grandirena & T. plagiata (B W THERTHZ EMTER, T
aureata, T.spectabilis, T.rufimargo 7 /L —=>7® 1 FEOShhiL, % 3 HinbE 6
BT TZORM FRAAZIZWNRT D Z Enmmole. Licndo TARBEIX
INHE YOO, LU FHRIRIEE Th D rTREMED RIE S 417z,

LEDORRZ B E %, Tiracola J& O IREINR 2 B4 0 L TEHAS~&

EZIY &7z (a0 FHIEE ; p: AUSERHE). RBFFEIZEV 4 THH
&S, HESNZZ7 7 F7 745 (Fig.15) &ExHn LTV 5.
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1. AR 4R valva iz coremata %, 2 KHT % (@) /1 KOHLET S (p) .

2. HERZ R ZRD ampulla 1%, JEBFINT E A EWHKT D (a) | BABRZRZEER & 722
% (p) .

3. WEAZEZ5 D appendix bursae 1%, ductus bursae @ UL (TS corpus bursae
& DG EBITHNT THERICBA T 3% (a) / corpus bursae & & %12 ductus bursae
DA T 2 (p) .

4, HEARZRRZRD cucullus DFEsIE, 1 AOZERIKRE 2D (@) | TRIAW = AR E
720, cornal setae ZHET D (p) .

5. MEAZB#RD antrum X625 RS, BTG ~M o THERLSMBAT S (@) 1 M

ALz (p) .

HEZZ R4 cucullus 1%, pollex Z£i7-720 (a) 1 £ (p) .

RO G & BERUL, BRE MR AR S 5 (a) | MEME T TIZITE (p) .

BHROHEAT, LABTHD (@) 1 & (F) BeatdHs (p) .

®BMOHF R hyaline patch 73, 5 (a) [ 72\ (p).

10. HEARZ %5 @ cucullus JCiiERiE Fig. 14 TWH & ZAD 1-7 OFHIFE 7
coronal setae %, > (a) / =72 (p) .

11. HER RO juxta ORENIE, MEAWUAIRICZRS (2) | #EEOMHEMF
wiz7zz s (p) .

12. HEAZE#R D dorsal arm (%, FRIETH G ~HrivdhAs V sacculus ~ & BV VA
e (@) /[ IZIFE -9 < T sacculus (ZIEBVIAE 220 (p) .

13. MEAZRBARD antrum (X, AAZHD (@) [ UABRICR D (p) .

14. A2 RARO lateral band (of juxta) 1L, RN, MEEEBOMEHRGIZ
MV (@) [ —BRICKR S, ARSI TROZKITIT E A SV (p) .
15. Sh DI A3-A6 DT THUIE, JEBIINEE A ETHEAT 2 (@) 1 RIS

xbins (p) .

16. HEAZ )2 cucullus 1%, & DD 5 & E 70 (pollex) % #i& A 728123,
MEERTS I &P TICTVIRRE & 72 D (@) 1 B 50 DRl ~sR < 1 0 K97
DAATIZZR B2V (p) .

17. HEAZ AR vesica @ basal cornuti (Z1%, 1 ARO5EEN 72 cornutus 215 (a)

© ®© N o
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I fEp72 (p) .

18. BADHME (ET72ITAE) 1%, REazH05 (2) [ —HRICEK (B BE
THb (p) .

19. HEAZRZR D harpe 1%, FEEEFITNME I HUEEHE L2 () 1 bR L 72F
L& 725 (p) .

20. MEZZ 43D corpus bursae . signum 1, ductus bursae DB O #ERHITIZH D
(a) /corpusbursae D% SfHEIZHD (p) .

fEg L LT, T.rufimargo 7 /L — 7 OBRFIEIISFFS 72 O D, T. plagiata
TN—TIZE& £ 5 T plagiata =° T. aureata, T. minima %8132 %## CTdH 5 iJHE
PER R S, P B RIREZETCIE, S b= KU DNA (COI) /N—=
— FEEBO L Lo TnianZ & &, KEDOH 4 FOLLE-> T
LD, RMFHIRIITT LA ERL Z LR TE R o2n, 11, 45750
YELHOREZE ) OFERTHIR_7=X 912, T plagiata & T. grandirena 0¥ k& #a
FiX, FavBICBITARBNOFEEIRLERRELZ RE < LELHHERE R T.
ZOZ LT R O#E Y BRSPS AR S, AN AT =T
HIOAR BN HE AR THL Z EIXFITMETH D, FERE L TELR T
plagiata 1%, MEHER B Z ZLAAMIERENOCEE THY, T aureata X° T
rufimargo 7 /L—7F L W ODDOFFHRIRTEEZ AT 20 DD, KFED H )
FFOBAIRERE S ZHGEIET H. S OICARIE, BT TGRS LY
MR Z2BEREBEZA LT\, 20, ZHETEZ OB THEAINT
Z7ho T cucullus @Yy s OFEXTRYRALERMRIL, D7 LB ARBE TIER
HBMROHEESCHNFEICH WD Z LN TEHIWEThH D LB BN,

KIgIB L OE DR 7 )V — T DR R BIR 2R T 5 72 0121%, 28
BEARIZES W, hOBEFHEEG BT & b2 50 a0 PRI e b ONTEE
MR TR TR PRI DA VL TH D .
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Figs 1-4. Adults of Tiracola spp. (LF = Lengths of forewings). 1: T. plagiata, & (LF
23.9 mm). 2: Ditto, Q@ (LF 24.5 mm). 3: T. aureata, & (LF 22.2 mm). 4: Ditto, ¢
(LF 22.3 mm).”

# [X® 5 Ht] Daisuke Watabiki and Shin-ichi Yoshimatsu (2013) Distinguishing the externally similar imagines

of Tiracola plagiata and T. aureata whose forewing lengths were shown to overlap (Lepidoptera, Noctuidae).
Lepidoptera Science 64: 123—-1217.
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0.01

Tiracola plagiata [AUSTRALIA; HQ951089]

= T. spectabilis
99 Tiracola plagiata [AUSTRALIA; HQ951092] = T spectabilis

Tiracola plagiata [AUSTRALIA; IM10-0156]

= T. spectabilis

|— Tiracola aureata [VIETNAM; AB827307]

- 100 | Tiracola aureata [VIETNAM; AB827313]

Lepidoptera sp. [TAIWAN; HM388333] = 7. aureata

Tiracola plagiata [VIETNAM; AB827314]

Lepidoptera sp. [SAMOA; USNM-ENT-00980531] = 7. plagiata

100
Tiracola plagiata [PAPUA NEW GUINEA; USNM-ENT-00703274]

|— Tiracola grandirena [COSTA RICA; 1Q557317]

lOOI Tiracola grandirena [COSTA RICA; GU163728]

Spodoptera exempta [Okinawa, JAPAN; AB735221]

Fig. 5. Neighbor-joining tree of Tiracola spp. based on 616 bp of the mitochondrial

COI gene. Spodoptera exempta Walker was used as an outgroup species. The

bootstrap method was performed with 1,000 replications.

Lengths of forewings

Fig. 6.

32)

; (1s72%)

Numbers of individuals

4 3 2 1 0 o 1 2 3 4 S5 6 7
|2 27.0mm | ‘

| 526.9mm|

= 24.9mm

< 23.9mm

(119 ) KRB £22.9mm

% < 21.9mm |

\
2d1e) & £20.9mm |

(2511%)

Sarts et tetaritet u-s&i&'f =19.9mm

& plagiata
W aureata

Lengths of forewings and numbers of individuals of T. plagiata and T. aureata

falling within each band. Males and females are distinguished and their numbers

are also shown.”

#

[ D5 H5t] Daisuke Watabiki and Shin-ichi Yoshimatsu (2013) Distinguishing the externally similar imagines

of Tiracola plagiata and 7. aureata whose forewing lengths were shown to overlap (Lepidoptera, Noctuidae).
Lepidoptera Science 64: 123-1217.
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Corpus bursae
Ductus bursae

Appendix bursae

3 mm

Figs 7-9. Female genitalia of Tiracola spp. in ventral view. 7: T. plagiata, 8: T.

aureata, 9: T. grandirena.
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of Juxta ' \ & o e A Sacculus

Juxta (double)

Coremata

Pollex

Figs 10-11. Male genitalia of Tiracola spp. in ventral view (a: Ring (excluding

aedeagus), b: valva). 10: T. plagiata, 11: T. aureata.
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Fig. 12. Larvae of T. plagiata (a—d) and T. aureata (e—h) from Okinawajima Island,
Okinawa Prefecture. a, e: First instar larvae. b, f: Third instar larvae. ¢, g: Fourth

instar larvae. d, h: Sixth (last) instar larvae.

Hyaline patch

Fig. 13. "Hyaline patch" sensu Warren (1912) on the left hindwing of a male adult of T.

aureata.
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view. a: T. minima, b: T. plagiata, c: T. aureata, d: T. rufimargo. Black bars

indicate the dorsal edge of the cucullus. Numbers indicate the homologous sockets

of stout spines (coronal setae) among each species.

T. concolor —~
T sp.3
18.19. T. versicolor T rufimargo
- 180 - > group
T sp.2
T sp. 1
— 14,15 — ‘————— T rufimargo _/
— 17 ————— T circularis =
1
T aureata H
— 9,10 — L 16 — H
T. spectabilis 3 T. plagiata
;= group
1,2,3 — — 11, 12, 13 —— T plagiata E
7,8 T. minima E
6 T. tabwemasana _,:
4,5 T. grandirena

Fig. 15. Morphologically-based cladogram of the species in the genus Tiracola.
Numbers 1-20 correspond to the character numbers mentioned in above

manuscript.
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Table 1. Numbers of individuals examined and lengths of forewings of T. plagiata and

T. aureata.”
; No. of Lengt}}s of
Species name individuals forewings Z D
(mm, Mean+SE)
T. plagiata 17 21.6+1.6
4.604 »<0.0001
T. aureata 20 25.1+1.5

*Lengths of forewings of two species are significantly different by Mann—Whitney U test

# [#» 5 Ht] Daisuke Watabiki and Shin-ichi Yoshimatsu (2013) Distinguishing the externally similar imagines

of Tiracola plagiata and 7. aureata whose forewing lengths were shown to overlap (Lepidoptera, Noctuidae).
Lepidoptera Science 64: 123-1217.
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2-3 IxFBROER  b—T XL F I FNRLZOEERE

HHEDERL=TXVE I FAOFRNME, IFIFLFIFRO
BADHDIRRB X OBEROSA « FEEMICET 5B

&

(]

Hypocala J&!% 16 i 1 sifExEdeY U LRl 1 7 v—27C, 7V7 - &
T =7 MU O 9 O BRI NS TR oM, BrEVETIXIZIL 1 A S
% (Holloway, 1977, 2005 ; Poole, 1989) . A AKIZIZ L —7 F % 7 F 3 H. deflorata
(Fabricius), - > R% I % 7 F /3 H. rostrata (Fabricius), # A U X% % 7 F
H. subsatura Guenée, ~VU R % % 7 F /3 H. violacea Butler, t =4 E ¥ %
2 F 73 H. biarcuata Walker @ 5 f723534 L T\ 5 (FEHIEA, 2011). KEIZE
FNDHEDLL 1T A% 7 XF Ebenaceae % FEMEME L (#2, 1969), Zn 5D
IHLHARTIEL—T F %27 F /3 H. deflorata, 1 > K& % 7 F /3 H. rostrata,
2 AT FxH 7 F N H osubsatura O 3 FEAN I X/ X FL Ebenaceae D ¥
Diospyros kaki Thunberg ®OFEHR & LTH LTS (K2, 1969 ; H ARG HEME
Hgy, 2006). FOHPTHL—T FF 7 F/NLH LY H% D. kaki DOF R
ELTCHbNTELMETHY (1718, 1971 ; Sonan, 1939 45), Zh % TITEEKD
BIDMAPHNENTER (IFFZ N @il (1930) ; A—T FZ T -
A4S (1931), #EJ7 (1954)). 1900 FMAHIBHICIT HIGIIR CH A L L TE KDL
DRONTZX DT, YIRIZE D2 FOEDOREFLRE -T2 END (EiF,
1930). FZZHHRITETICEHA (BAH) ICHEFLZ5A5 LS5 (1118, 1971).
%@ﬁ#,K@mﬁHXb?U?T@%%%ELﬁ%@%E&LT%E#%@
S5 72 L (Australian Government, 2004), BLfE S [ENIMI I TEOE) A A E
HEShbfEELWx D, 5—T %% 27 F /3 H. deflorata (213 2 #FEAE 54T
BV, KEAifED H. deflorata deflorata (Fabricius) 237 7 U 1 KEino 7 7 (A
Kaegte) BIOKEELOBBEIZHT THAMAL, A—A K7 U 7l 6
BliifE H. deflorata australiae Butler 235151 TCW 5. L L2nb Il 2 D
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DETYPIL, F—A TV T O H. deflorata australiae 73 dEfE H.
deflorata deflorata ® >/ = A& L THhbivd 2 &23H 51E7H (Zimmerman,
1958), FH - HA (1975) (2L > THEEED H.moorei (= H. deflorata) (351]5%
MamieZl EARBEINDRE, MEFHRMEZIL T, £ 2 THAE
AKgoFERFELFLE L7 DNA N—a— NI L5l et Lice 25, #
AT X HETFNGTRIZ L—RELTHEINTELD, Whwwd HARED L—
TXRETFNTL, 2 DDOERD 7 L— R (clade, 73IEHEE) 23D Z & v
Lic. Z2ZCHARZFLE LEENA LGN T VERNT, Zhb 2
DE T Y DoyF - TERETFHINI R 2 AT o 72, T OREER, W2 7 FIIHR 5]
ML LTI TE o, MO SR E T EMWIZHOWT b MR e 217

7.

MEtE L UGk

MBHZ W AEARLT, ENLATFERRA R IE NSt BRI A Eistt o 2 —
(NIAES) AT DY =X T alb s vay, MEBEIK - BHERK - kD
KL - EAERZK - MEBEROFE 2 L7 2 a o 0I13hy, ESLF A
Frg=a L7 2 a» (NSMT), REFROBETENEMETR=aL 7 >3~
(ICM), HEH/INE M B R ¥ o ¥ —fFid= L 7 > 2 » (OSBTMAFRC),
HNROHWEHRZRFH L7 2 a > (TMC), #i R OB KRR KT = L 7
v a Y (KEPC) ZHWTITo7e. E-MifED sk & % FM %= Mt 5729
2, TNETIZL—=TF 27 F 8 LTHE SN ENI O ZE RO A
HITo72. TNHOICHEE, IEMERFEZ1T 9 72 DITH RO B as D HHVR S
TV HODHRESIH L. ZEDI1ED, AEEDREIIRD THORho7- 2
EnG, ALERTN T =7 A4 b ETHRMAEL TWD T —FX— 20508k
( TOEFbioinfo: # /v # #F %8 A & @ fF @ 7 — % ~ — R
https://bioinfo.museum.hokudai.ac.jp/db/modules/zukan/index.php?action=node&node _

id=3116. 2019 4% 2 A 22 AME) LA L7
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1. SO

W LHL=TFH T FNOHAARE 2 FEA (Genbank accession number
MH215219, MH215220), 7 A4 ApE 1 A (MH215218), XA U F X7 F
SNOAARFE 2 FEAR (MH215221, MH215222), 726 ONIAMEEE LTxymr 7 b
27 F 73 Serrodes campana Guenée @ HARPE 1 fEA (MH215223) % 751 EERIZH
Wiz, ZOOB AT X E T FANExT T NI FANOEGAEEROFEMI
UTFIZRL, WhbpdLh—=TF %7 FAOHREARDOFEMT (2. BREHH
LHORFE ) CARFIEAER & O OR LT, B E =B AR SIX, Barcode of
Life Data Systems (UL BOLD systems) (Z.—7 % % 27 F /3 H. deflorata & L
THEEINTWEHRY, NFRAX L A=A NTUTHED 6 AR (Hebert et al,
2013 ; Ashfag et al., 2017) & i &1T-7-.

H. subsatura Guenée [Kagoshima Prefecture] 1 &, Anbou, Yaku-shima Is., alt. 70 m, 11.
V. 2015, S. Yoshimatsu & D. Watabiki leg. (MH215222, NIAES); 19, Mt. Yuwandake,
Yamato, Amami-oshima Is., alt. 600 m, 2-4. VII. 2016, D. Watabiki & S. Shimamoto
leg. (MH215221, NIAES).

Serrodes campana Guenée [lbaraki Prefecture] 1 &, Mt. Yamizosan, Daigo, alt. 960 m,
24. VI1I. 2016, E. Tanaka & D. Watabiki leg. (MH215223, NIAES).

DNADOHIHIZIE, HEERDLELWT I DOMIAZEH L, DNeasy Blood &
Tissue Kit (QIAGEN) %W T, fitH¥ > Fo 7' v k2 /LZiéviT-7-. DNA
R— o — REEOMIEIZIE LCO1490 (GGTCAACAAATCATAAAGATATTGG)
&£ HC02198 (TAAACTTCAGGGTGACCAAAAAATCA) (453.2ul) (Folmer et al.,
1994) =y, & &2 OKJNR%E PCR Fa2—TIZ AN, —~i¥A 0 T7—
TaKaRa PCR Thermal Cycler Dice® (% 5 /34 ) I2 LV K SH7-. 94.0°CT
5 /s 721412 94.0 °CT308), 47°CT 30 B, 72°CT 1 /DO % 35
YA I NATY, JKiZRIZ 72°CT 5 RIS SE/Z. DNA KU A7 —8I2iF,
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GoTaq® Hot Start Green Master Mix (20ul) (7= A#H) £7-1% EXTaq (¥ 55
NAF) W RSN OMITIEZ DT A FTHRASHE R T TP r
J Ag B —IZTT b— NN SRS RN & (K FE L, Applied Biosystems
3730xI DNAAnalyzer (54 757 ) uP—XV % s8048), X BigDye
Terminator v3. 1 Cycle sequencing kit (Applied Biosystems) % H\\\CTiThiviz. 15
SNTHIRANT — 2 DT T A A ME ATGC (Ver.6) ¥ —r A7 k7Y
Y7 kb (GENETYX) # M\ T{To72. MEGAT (Kumar et. al., 2016) ZfffH L,
HAERCHID B BER G TE 2 VT, DA ERR Lc. E7z, HAEHRROR
121X DnaSP (Ver.5) (Librado and Rozas, 2009) % H\ 7=, 728, ZiuH D
FEEY L E B FAL ST — X _X— A TH D Genbank 128Gk L 7.

S
]

REST AR E

WEREARZ 22 2o T RE R O] L BLERIT, 7 % JKIERIET U ¥ DOKEIRIC K DK
10 OB ZREIRITAT > 1. S ForEF RN e L OB ARIDTZELC
MW AEAROFEMZ2 GBI, LUT ORI T 2 KO MEIEAR D h TR~ 7.

S

L. oo ses

Fig. 13 TRL7EE DI, TVTEDOWDPDHL L—T XX 7 F /ORI 2 D
DD 7 L—F (clade, IkRE) ZRb7-. T7obb, HlELVELNT-E
& (MH215219) & T AR X0 &E L 72K (MH215218) (%, BOLD systems [
IZBEES LTV DT R Z VEDOfEEKE (MAMOT29933-12) L ff8T 1 2D 7
L— &L, BAR LV ESZMEA (MH215220) OHEEES1IE, BOLD
systems [ZHEEK SN TWDHA—RX NZ U TED® 3 ffH{Kk (NSWHH042-09,
NSWHH270-09 and ANIAF906-11) & 8T 1 2O 7 L— REBK L. =%
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N7 L— R 3.03% OV RERR AR THZ ENTE -, ZOHE
I%, Hausmannetal. (2011) (2 X > TR SHRENEE LY TFEO T FERM (2
BT OWEERR 1525 % LV HX00EmWMETH 722 LD, SFFERD G
Nl 2 207 L— R, ISR CE DRBICERR ST Z 7P THD Z & DE
SRBENT. T 7V AIKREOTR LvELNT 2 fH{K (MGABB596-10
& MGABB553-10) 1I#iL b &7 o7c 7 L— RZBK LIz, Zhub TRV pE
DEEEEOP N ONWTIRIR T 5. B, 2A TV FEZI7TFA"EIND 3
DOOF 7Y LITHABRICEN TE 2 Z L B30Tz,

2. JERESTFASHINIIE

DTN T RIEINT. 2 DOV L—FRZFELTLEZ A, WbWwb
L=T X Z T FNOHRIT 2 DOE > T- MR RaEe L7 (Figs 9-12),
TNENZT L—T X Z 7 F 7N H. deflorata, X7 I F#7F 3 H. australiae
stat.rev. CRIETHZ ENTE. TNEEEEZ TUTo 2 UHAAE D FER R %,
AAREN WM TRICE LD (BAREN : Table 1, #EFh : Table 2).

L=T X RZTFNRNEIFTIFUZTFN

RFIXFTE T TFNIWRL =T X E T TFAOF—A T U T Hulko dhifE
ELT#HbhT&7=4% 7 Y, Holloway (1979) & Robinson (1974) (2 X -~
THATEROKE L, MELRHBEEROKRDRIN TS, Z0H4HE
ETNODOHNESRT H L THMHELENENERICFEET D ENTEL.
Holloway (1977 ; 1979 ; 2005) (XX T I XX IV T REL—T F VX 7 F D
F—A 8T U T HEHERE S LT 72, RUFZEIC L o Tl & 7 %, #ErEAR
JESRTERE CHAMRICERAI TE 5 2 &, DNA N—a—F ¢ > 7 TIIR L ~LOE

PRDHID Z & (HEEBEBHREITN 3.03%), DMAENAAARTEET D Z LAV
L7272, IFTIFTF 7T NTMVFEE LTI I RETHD EHIBT LT-.
LUFIC WM O R L ikt 2oRd . 2B M LI HFESIX, Tams (1935)
Zimmerman (1958) , Robinson (1975) , Holloway (1977, 1979, 2005) , Kononenko
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etal. (1998) I LN Kononenko and Han (2007) #Z&& |2 E LT-.

SR (Figs 1-8) : AIADBEEUIME L HICE S BITW D2, BBmINEAHT O
vaﬁ%)aml:ﬁifété%ﬁwﬁéﬁ(ﬁwl&;%m)ﬁ,A—?%
H T FNTIHIRIINRICIR > TN EIZBEN LD L, I FIFTF 7T
NTERBREIA~ENBEIZEL D, SHITA—T TV 7 FNTHBRBI L
DN L FHEL, ZOIMIOKITIZIZERIR, HD2WVIE00WHT - 72
WTHhorDIZRL, I I 7 FNTRRICE AT AR ETT, CuA2 Ik
BT TIZIEEAICHNA~E 42 (Figs 7-8, KM, £/, I FIF %7
FNX Fig. 1 DL—T XX 7 F RO L ITHOENBRAWANITE TETDHZ
Elx7. —EBOMEERZ RO T EFEOSNT R L o> TR TE 503,
Fig. 3 O X ) IZH MM E AT MK S H U, LML FE I TMELEAZ B35 2
BT HZLTARETHD.

HERZ R4S (Figs 9-10) : A—T7 F v % 7 F 30 valva IEfxlE, o 6 0MxITH
FTEL<HL, BRENAFBROAEMZTEAZZTOICHL, IFTIFH
7 F3TIX valva JEE DG I DS BVE R THAZH VD (Figs 9-10, HifR).
F 7z valva RO v — 7 RIZHR S BAL LTSI, L—T F v & 7 F S TIEHA
ZHOTIIRTHDDIZX L, I T IXTF 7 FANTEIN T A~RAID - TR
H U728k & 725 (Figs 9-10, 2<F1). Valva HIJ#oss < Bk L7= harpe %3
FTIFIHITFATILSRBETLHHEMCHY, BFEZEIC X LIEBRERD.

sz %5 (Figs 11-12) : Bulla seminalis ™3, 9772455 ductus bursae & DEEE
EAHEDS, D—=T X Z 7 FANFRETHLDIZKL, IFIFIHTFAT
FROREILTHZ LIk o TRkBITE 5 (Figs 11-12, &RHI). FomfEE i
corpus bursae |Zi1F/ N RIRD 2 DORKE 72 signa 4L D508, L—TF %7
FNTITZEOEFRRE SO O Ll LT (Figs 11-12 TiZW v s A [ E
FL, HRBE LR E 72> TND) K 23 DESTHLHDIZRIL, I F7IF%T
27 FANTIRELS, ¥ U2 ORI &b, RRHEEEORETIIEIFTIF X
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7 FRPRRXRES VAN D 5.

ROy ) =3 v 7 U A b & EEAR

Hypocala deflorata (Fabricius, 1794) (LA—7 F 3 % 7 F/3)

Hyblaea deflorata Fabricius, 1794: 127.

Hypocala deflorata: Zimmerman, 1958: fig. 330 (in part); Kononenko et al., 1998:
87, figs 198a, 198b; Kononenko and Han, 2007: 61, plate 53: fig. 2 and plate
212: fig. 6; Kishida et al., 2011: 241, plate 2-050: fig. 13.

Hypocala deflorata deflorata: Holloway, 1977: 90; Holloway, 1979: 496; Holloway,
2005: 168, fig. 259 and plate 1: fig. 1 (in part).

Hypocala efflorescens Boisduval and Guenée, 1852: 77.

Hypocala moorei Butler, 1892: 21; Berio, 1955: 87, fig. 4; Kishida and Yoshimoto,
1975: 413 (in part ).

Hypocala deflorata moorei: Holloway, 1977: 90.

AR A, JAPAN: [Niigata Prefecture] 12, Niigata, 17. IX. 1960, T. Sabakawa leg.
(NIAES); 12, Mt. Omine, 21. IX. 1963, R. Sato leg. (NIAES); 1&, Ogi, Shukunegi,
Sado, Sadoga-shima Is., VIIl. 1972, S. Sakurai leg. (NIAES); 12, Tubame-onsen,
Myoko, 14. IX. 1996, K. Shikata leg. (ICM); [Tokyo] 1329, Komagari, Chichi-jima ls.,
Ogasawara Isls., Tokyo, 19-20. VII. 1995. larva coll. on Black Sapote (Diospyros
nigra), 23-27. VII. pupated, 5-9. VIIl. emerged, K. Takeuchi leg. and reared
(OSBTMAFRC); 14, Komagari, Chichi-jima Is., Ogasawara Isls., VII. 2000. larva coll.
on Black Sapote (Diospyros nigra), T. Ohbayashi leg. and reared (OSBTMAFRC);
[Saitama Prefecture] 13, Kumotori rindou, Otaki, Chichibu, 29. 1X. 2009, D. Watabiki
leg. (NIAES); [Kanagawa Prefecture] 12, Sengokubara, Hakone, alt. 600 m, 27. VIII.
2002, Y. Yanagita leg. (NIAES); [Shizuoka Prefecture] 1319, Mt. Fuji, Fuji-skyline,
Fujinomiya, alt. 1,400 m, 14. X. 1999, Y. Yanagita leg. (NIAES); [Yamanashi
Prefecture] 19, Goudo tunnel, Masutomi, Sudama, alt. 1,400 m, 25. VIII. 1996, Y.
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Yanagita leg. (NIAES); 14, Otome-kogen, Mt. Kinpu, Makioka, alt. 1,400 m, 23. IX.
2005, Y. Yanagita leg. (NIAES); 19, Ohdarumi touge, Koshu, alt. 2,300 m, 29. VII.
2006, Y. Yanagita leg. (NIAES); 19, Mt. Kenashi, Shimobe, alt. 900 m, 30. IXX. 2000, Y.
Yanagita leg. (NIAES); [Nagano Prefecture] 2312, Odaira touge, Nagiso, 23. IX. 2009,
K. Shikata leg. (ICM); 12, Mt. Takabocchi, Shiojiri, 11. X. 2004, K. Shikata leg.

(ICM) ; 14, Matsushima, Tenry(, 8. IX. 2002, K. Shikata leg. (ICM); 17,
Uminokuchi, Minamimaki, 19. VIII. 2001, K. Shikata leg. (ICM); 1%, Shiojiri, Shiojiri,
10. X. 1999, M. Hama leg. (ICM); 1&, Yokokawa, Tatsuno, 27. 1X. 1975, M. Hama leg.
(ICM); [Okayama Prefecture] 1%, Kanbanotaki, Katsuyama, alt. 450 m, 6. V11. 1993, Y.
Yanagita leg. (NIAES); [Shimane Prefecture] 1, Ichinose, Hamada, 30. VIII. 1963, T.
Fujimura leg. (NIAES); 18, Choshigawa River, Dogo lIs., Oki, alt. 200 m, 15-18. IX.
1993, M. Owada leg. (NSMT); [Fukuoka Prefecture] 29, Tanushimaru, 18. X. 1962
emerged, N. Gyotoku leg. (NIAES); [Nagasaki Prefecture] 19, Setoyama, Tabira, alt.
100 m, 23. VIII. 1993, Y. Yanagita leg.(NIAES); [Saga Prefecture] 13, Mt. Seburi,
Seburi, alt. 1,000 m, 26. VIII. 1991, Y. Yanagita leg. (NIAES); [Kumamoto Prefecture]
19, Shiiya rindou, Yabe, alt. 1,420m, 15. IX. 1991, Y. Yanagita leg. (NIAES); 24,
Shiiya rindou, Yabe, alt. 1,460 m, 22. X. 1995, Y. Yanagita leg. (NIAES); [Miyazaki
Prefecture] 12, Mt. Shiratori, Ebino, Kirishima, alt. 1,000 m, 30. VIII. 1991, Y.
Yanagita leg. (NIAES); 2429, Kirei rindou, Suki, alt. 850 m, 12. IX. 1991, Y. Yanagita
leg. (NIAES); [Kagoshima Prefecture] 14, Mt. Kurino, Kirishima, alt. 800 m, 20, VII.
1992, VY. Yanagita leg. (NIAES); 19, Jonodan, lzumi, alt. 300 m, 4. VI. 1991, Y.
Yanagita leg. (NIAES); 14, Otake, Nakano-shima Is., 25. X. 1992, M. Owada leg.
(NSMT); 19, Otake, Nakano-shima Is., 26. X. 1992, M. Owada leg. (NSMT); 14,
Shirataniunsuikyou, Yaku-shima Is., alt. 600 m, 12. XI. 1993, H. Kobayashi leg.
(NSMT); 12, Naze, Amami-oshima Is., 16. VII. 1968, R. Sekiguchi leg. (NIAES); 143,
Kasari, Amami-oshima lIs., 24. VII. 1968, R. Sekiguchi leg. (NIAES); 1&, Ongachi,
Yamato, Amami-oshima Is., 29. VI. 2016, D. Watabiki & S. Shimamoto leg. (NIAES);
[Okinawa Prefecture] 13, Fukugawa, Okinawa, 4. VI. 1981, K. Deguchi leg.
(NIAES); 14, Ishikawa rindou, On-na, Okinawa, 26-27. XI. 2015, H. Yoshitake leg.
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(215219, NIAES) 24, Okuyona indou, Sate, Kunigami, Okinawa, alt. 280 m, 22. VI.
2017, D. Watabiki & Y. Nakatani leg. (NIAES); [INDIA]: 12, Gudalur, Nilgiri Hill, alt.
1,200 m, X-XI. 1977, T. Hasegawa leg. (NIAES); [NEPAL] 12, Godavari, Kathmandu,
alt. 1,600 m, 5. VIII. 1991 (NSMT); [MYANMAR] 19, Malcolm Is., Mergui
Archipelago, 30. X. 1961, R. Wada leg. (NSMT); 19, Malcolm Is., Mergui Archipelago,
7. XI. 1962, R. Wada leg. (NSMT); [VIETNAM] 2312, Sapa, Tram Ton, alt. 1,926 m,
22-23. V1. 2012, S. Yoshimatsu & D. Watabiki leg. (NIAES); 22, Chu Yang Sin
National Park, Krong Bong District, alt. 733 m, 12-13. Ill. 2013, T. Mita et al. leg.
(NIAES); [THAILAND] 14, Doi Suthep, N. Thailand, 8-10. VII. 1966, Inoue &
Okagawa leg. (KEPC); 34, Phu Khilo, Chaiyapumh District, alt. 800 m, 4. V. 1986.
larva coll. on vine, 9. V. 1986. pupated, 19. V. 1986. emerged, M. G. Allen leg.
(NIAES); [CHINA] 1&, Shiren Shan, Lushan, Henan, 7. VIII. 1983 (KEPC); 12,
Nanling, Guangdong, 5. VII. 2012 (KEPC); [TAIWAN] 1, "Lishan, Formosa", 30.
VII. 1970, G. Miyake leg. (NIAES); 129, "Formosa", J. Okura leg. (NIAES); 2422,
Arishan, Formosa, VIII. 1969, S. Mochizuki leg. (KEPC); 1, Arishan, Formosa, 20. V1.
1970, Y. Kishida leg. (KEPC); 14129, Lushan Spa, Nantou, Hsien, Formosa, 2. VII.
1970, VY. Kishida leg. (KEPC); 2422, Chiayi, Punchihu, Formosa, 27-28. IlI. 1972, M.
Owada leg. (KEPC); 2, Rushan, Unchen, Nantou, Formosa, 3-6. IV. 1972, M. Owada
leg. (KEPC); 19, Mt. Foufuanshan, alt. 3,200 m, Nantou, Formosa, 8. VIII. 1974. Y.
Kishida leg. (KEPC); 1&, "Nanshanchi, Nantou Hsien, Formosa", 23. VII. 1974, Y.
Shibata leg. (NIAES); 12, "Alishan, Formosa", 7. VII. 1974, Y. Shibata leg. (NIAES);
14, Mts. Hohuanshan, Hualien, alt. 3,100 m, 23-24. VI. 1989, Mamoru Owada leg.
(NSMT); [LAOS] 19, Phou Samsoum, Xieng Khouang, N: 19° 08' 14", E: 103" 47
11", alt. 2,039 m, 27. V. 2013, S. Yoshimatsu & D. Watabiki leg. (MH215218, NIAES);
[PHILIPPINES] 13, Mt. Busa, Mindanao Is., 11-18. V1. 1997 (NSMT).

Hypocala australiae Butler, 1892 stat. rev. (X7 I %% 7 F/30 HifFR)
Hypocala australiae Butler, 1892: 21; Tams, 1935: 223, plate 18: figs 5-8;

Robinson, 1975: 200, fig. 130.
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Hypocala deflorata: Zimmerman, 1958: 386, fig. 329.
Hypocala deflorata australiae: Holloway, 1977: 90, plate 23: fig. 4; Holloway,
1979: 496, fig. 132 (1); Holloway, 2005: 168, fig. 257 (in part).

AR A, JAPAN: [Nagano Prefecture] 19, Anan, Murakage, 19. V1. 1983, M. Ihara
leg. (ICM) . [Yamanashi Prefecture] 19, Ohmuro-yama, Mt. Fuji, Kamikuisshiki, alt.
1,350 m, 26, VI. 2005, Y. Yanagita leg. (NIAES); [Kagoshima Prefecture] 13, Kurio,
Yaku-shima Is., N: 30° 16'55", E: 130" 25' 27", alt. 40 m, 16. V. 2015, S. Yoshimatsu
& D. Watabiki leg. (MH215220, NIAES); [INDONESIA] 19, Timor is., Braen, 60km
from S. E. Kupong, alt. 350 m, 25-27. Il. 2006 (TMC); [NEW CALEDONIA
ISLANDS] 13, Mont Koghi, 26. X11.1985, H. Yui leg. (NIAES).

B

i 2 0D 473 A ik

HEREEARDFIER L, 706 IS TEFRAIZ L D RERR (Tables 1-2) A HE
Z, WEOSHKZER Lz (Fig.14). Zhickd &, A—T X% % 7 F T
FICET T NORT T mL, I F I FANTEICA—ARNTY
THURIZ AT D Z R gholz. S IR LD BB CTIX, /INMEFGES
TALA=T XV HITTFARBELNTNDL T, 74 0—FHONTAETIEI T
XUHETTFARAPELINTWDZ ENgnoTe. TORRIE, Fox (1971) X
Holloway (1979) , j=HIiEA* (2011), Robinson (1975) Z3iR~_TWAEEIZ, T
A ERMEEE 2> L2 R LTS, U TFICR5 L5912, I
IR TETTFNTHAERAND BBRENHELNTWDLZ LD, A7) E
YRA L RRTT LW o LIS b T D RS m. Aeds, FRH - EBA
(1975) ([2Xk B &, BEBIZIZT 7 U I KEEAFED H. gaedei Berio & kL < {72
BIBRNIEAET D & 97273, H.gaedei DR ZET, ARIAHENZIFIF
VHEIFNRERBFTROBETHD ZEND, ZORRKIIIFIFZ T
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NTHDLAEEREWNEEZ X LND.

AARENICERT D L, BEEADIZLALIZL—T XL H 7 FANTH- T
P, BEIRFEITAE L S o7z 19, IWELURE B OMeT L v 557z 19,
BIOERSREABITLVGOLNTE 18 DI T I FITFAATH-TZ. X
BRI LAREEROIZFEA LR AT XX I FNThH-7- (Tablel). LL
FORREREZ D L, A=T XX 7 FoNIAME - RKEE - LR - B
W (RS T) - RER - BEBIR - S ER - T ONEFGES) « IIBLR - 4
ZENNBR - B U - B Jn IR« R - R LU - SRR (RRIGEE S ate) - fRhd b -
FoMRy U - R - REARIR - JIR IR - RS IR OUNAR L - AEERE) - phll (7
M« AEE) ICIIMEICORTHIENGNY, I FIFF 7 FANEEREY
WL LALR - RS (BAE) DOMRTHIIENTE. Lo, Bl
EARCBOTUIL—T I X 7 FARL Y EHEICELNTEY, 371X
UE T FNTHEHIREETHD EE 2N, L LN GRIEO@EY I
IFXTEF I FNTRER (1983 4 6 H), [LRR (2005 4 6 H), BRUHE
WREER (BAKE ;2015 £ 5 H) tWwo EApHHE - FHIHELRLTNDZ L,
) VW IRRE TR O N TV DIEAR b H D Z L0, KFRITD RN N5
BIRFTHARNERAL, BEZBEVIERLTWOIRTHL EHETE. EED
ATREMEIC DWW T B CIIAATH DA, ZhE ClcimsSh 3 kT
RT56 HIZBAOLNTEY, ZOREKIZTL—T XX I TFARANRNELESTEDL
NoHEZE (8-10 H) L H#E L TRWEIEHITH 2720, MDA REC K RS 8
P S PDOREREH D D0 s LV, £/, [WEURE ] Oyl K=l &

ILIBL UL By SERT B | Gl EARPERE 10 km, 27 UELFTRIHTAM RS & KEEF A Tl
EAREEEE 4 km CHREAZNENA LN TE Y, WS FEATHNCE S5 fTRerE
L+l HD. Lo THEOREIZITFEENLETHD.

i F 0D %5 SEAE )

T FREIE WAL D BEEIEAROFRERE R, 72 & QN SCHRR AR K D[RS R
AEEEZ CHEOTERHMEBEZ LI2L 25, MEOHIITNTNEIF /¥
B> Diospyros B DBEEFEZERT D Z LNy ol. IR LI FIF U H I F
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LT 17 o Planchonella J&7) 5 $ 15 b7z 5iékd & %137 (Robinson,
1975), LA—=TF % 7 F/NF “Vine” (HEUEARD 7 ~/WIFZEA PR ST
WIRWS, DMWY THDL EEZEZDID) MO BEEBOYRNETRE, BX
OCfBEPHEESNTWS. LEDZ &b, WMfIXEICH ¥ ) $8 42 FFMY &
THHDD, TOMOFEY IS HF TS E LTHIHT L Z &8RS
7z.

77V S Kb R 2 PE 2 AR O fE4

T EEERRORZE DFE R TR 7= X 9 12, BOLD systems (Z8&k ST 5 A
RUFED 2 fifk (MGABB596-10 & MGABBS553-10) X, 7 V7 ED I F I ¥
EIFNTEWNS DD, BRMICEe D Z LRI (Fig 13). #Z2 T
L—=T X H 7 FoONHEI&ZRE SNDT 7 U KEEEAFO H. gaedei
Berio DX A FIEADW B Z ANF L, TONBEBEMBLIZLZA, 3T 3%
VHETFNREELPTNWDEZ RN o Tz, 1272 LIl OREAS R 21X AR I 52
720, valva kO < B Liz v — 7 IROENIZAE U D Fh A & ORI ZEEE 23,
H. gaedei LI FIFTF 7 F ALY QBFICRET L LICL > THMITE S

(Berio, 1955). 7287 7 U B KEEIZIZ LR O L—T F % 7 F3, H.gaedei O
2 LN ORBOTFFEIIF STV e, LEDZ &nh, ERARVED 2
fERIZ H.gaedei £B 2D LR YTHD.
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3 10mm 6

Figs 1-6. Adults of Hypocala spp. 1: H. deflorata, &, Saitama Prefecture. 2: Ditto, &,

Okinawa-jima Island. 3: Ditto, ¢, Okayama Prefecture. 4: H. australiae stat. rev., &,
Yaku-shima Island, MH215220. 5: Ditto, ¢, Yamanashi Prefecture. 6: Ditto, @,

Timor Island, Indonesia.”

# [KDFI 5] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Discovery of Hypocala australiae Butler stat. rev. from

Japan which is shown to be distinct from the persimmon pest H. deflorata (Fabricius) (Erebidae: Hypocalinae). Lepidoptera Science
69: 75-83.
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Figs 7-8. Diagrammatic illustrations of left hindwings of Hypocala spp. 7: H.
deflorata. 8: H. australiae stat. rev. The submarginal yellow patch indicated by an
arrow is weakly bent inwardly in H. deflorata, while it is strongly bent inwardly in
H. australiae. The outer margin of inner yellow area shown by a bold black line is
weakly waved in H. deflorata, while it is strongly waved and incurved on CuA2 in

H. australiae. ”

Oa

S L Imm

Figs 9-10. Male genitalia of Hypocala spp. (a: ring and valva in ventral view, b:
phallus in right lateral view). 9: H. deflorata. 10: H. australiae stat. rev. The
sclerotized lobe indicated by an arrow is roundly protruded in H. deflorata, while it
is acutely protruded in H. australiae. The outside of the ventral margin of valva
indicated by a black line is rectangular in H. deflorata, while it is rounded in H.

australiae. ”

# [KoF]f5E] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Discovery of Hypocala australiae Butler stat. rev. from

Japan which is shown to be distinct from the persimmon pest H. deflorata (Fabricius) (Erebidae: Hypocalinae). Lepidoptera Science
69: 75-83.
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Figs 11-12. Female genitalia of Hypocala spp. 11: H. deflorata in ventral view. 12: H.
australiae stat. rev. in ventral view. The junction of bulla seminalis and ductus
bursae indicated by an arrow is membranous in H. deflorata, while it is sclerotized

in H. australiae. *

MH215220 (Japan: Yakushima Is.)
NSWHHO042-09 (Australia) H. australiae
96 |L NSWHH270-09 (Australia) stat. rev.
84 ANIAF906-11 (Australia)

MGABB596-10 (Gabon)
92 99 L MGABB553-10 (Gabon)

—_—
0.02 MAMOT2933-12 (Pakistan)
—ggi MH215219 (Japan: Okinawajima Is.) H. deflorata
MH215218 (Laos)
MH215222 H. subsatura (Japan: Yakushima Is.)
98 L MH215221 H. subsatura (Japan: Amamioshima Is.)

MH215223 Serrodes campana (Japan: Ibaraki)

Fig. 13. Neighbor-joining tree of H. deflorata and its close relatives based on 610 bp
of the mitochondrial COI gene. Serrodes campana Guenée was used as an outgroup

species. The bootstrap method was performed with 1,000 replications. *

# [K 5] f5E] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Discovery of Hypocala australiae Butler stat. rev. from

Japan which is shown to be distinct from the persimmon pest H. deflorata (Fabricius) (Erebidae: Hypocalinae). Lepidoptera Science
69: 75-83.
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Fig. 14. Distributional records of H. deflorata and H. australiae in Indo-Australian

region.”

# [K 5] fot] Daisuke Watabiki, Keitaro Eda and Shin-ichi Yoshimatsu (2018) Host plants and distributions of the persimmon

pest Hypocala deflorata (Fabricius) and its close relative, H. australiae Butler in Indo-Australian region (Erebidae: Hypocalinae).
Tinea 24.

86



E3

Table 1. Results of identification of "H. deflorata™ indicated by previous records in

Japan.”

Literature iS;:;ftr;?:it‘clr:ames treated ::Ietsllliilstspz;:rientiﬁcation Collecting localities
[Literature]

Takahashi (1930) Catocala sp. H. deflorata -

Matsumura (1931) H. moorei H. deflorata -

Ogata (1954) H. moorei H. deflorata Kyoto

Ogata (1958) H. moorei H. deflorata -

Kimata (1962) H. moorei H. deflorata Yamagata Pref.
Sugimoto (1962) H. moorei H. deflorata Aichi Pref.
Sato and Ishida (1964) H. moorei H. deflorata Niigata Pref.
Shimeki and Nakamura (1964) H. moorei H. deflorata Gunma Pref.
Sugimoto (1966) H. moorei H. deflorata Akita Pref.
Gyotoku (1971) H. moorei H. deflorata Fukuoka Pref.
Kishida and Yoshimoto (1975) H. moorei H. deflorata (OI:}:E::: I}; r;f.
Sugi (1982) H. deflorata deflorata H. deflorata -

Fukuda (1988) H. deflorata H. deflorata Kagoshima Pref.
Ogiwara et al . (1998) H. deflorata H. deflorata Saitama Pref.
Yanagita and Nakao (2003) H. deflorata H. deflorata Kanagawa Pref.
Sakurai (2004) H. deflorata deflorata H. deflorata ?;i;(gjztz;sl.’)reﬁ
Sakurai (2006) H. deflorata H. deflorata Niigata Pref.
Sugi (2007) H. deflorata H. deflorata -

Kishida ez al . (2011) H. deflorata H. deflorata -

[Website]

TOEFbioinfo H. deflorata H. deflorata Hokkaido

means localities are not given.

% records are arranged in chronological order.

P ROBIHE () ] MBI - IR - A (2018) A—T R X I FAL IFIRLE I FADH

AREN . WE®EE (288): 313-317.
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Table 2. Results of identification of "H. deflorata” indicated by previous records in

Indo-Australian region excluding Japan.

Scientific names

Results of identification

Literature in literature SilGipenes Collecting localities
Moore (1884-1887) H. efflorescens H. deflorata Sri Lanka

Warren (1914) H. moorei H. deflorata Sri Lanka

Haruta (1993) H. deflorata H. deflorata Nepal

Kononenko and Pinratana (2005) H. deflorata H. deflorata Thailand

Park et al. (2007) H. deflorata H. deflorata Vietnam

Berio (1955) H. moorei H. deflorata China

Chen (1999) H. deflorata H. deflorata China

Fuetal. (2013) H. deflorata H. deflorata Taiwan

Kononenko et al. (1998) H. deflorata H. deflorata Korea

Kononenko and Han (2007) H. deflorata H. deflorata Korea

Kim et al. (2015) H. deflorata H. deflorata Korea

Holloway (2005) H. deflorata deflorata H. deflorata Borneo Island
Wang (1994) H. deflorata H. deflorata Sulawesi Island
Common (1990) H. deflorata australiae H. australiae Australia

Fox (1971) H. deflorata H. australiae New Zealand
Holloway (1979) H. deflorata australiae H. australiae New Caledonia Island
Holloway (1977) H. deflorata australiae H. australiae Norfolk Island
Robinson (1975) H. australiae H. australiae Fiji

Tams (1935) H. australiae H. australiae Samoa

Zimmerman (1958)

H. deflorata

H. australiae

Hawaii Islands

""" means no host plant is mentioned.

3 records are arranged roughly from West to East.
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2—4 7 hrEEROEHR X7V H L EOBE

X7 a 7YY L% OIEBREOTEFHINE

i

i

x 7' v 7Y% Targalla delatrix (Guenée) 23E3 5 Targalla &% &de 7 Vv U E
Euteliidae 1%, #EkY HHED 1 HRE L THRONTELL I VL—T"Th DN, EFEDL
FRAFHIIEIC LD YT EROTD 1 SOFf & LTHA&E S (Zahilietal., 2011).
AR O BRMMEZ ST DB, R R £ D &1 D FHER 72 ik LR % &
v (Fig. 1), ZHUCEE L7 @GRS Z &, AN HERELS HIRIRTH D

(BHE MR & e b avy) 2 &, HEAZJBARD apophysis anterioris 23NJEBAY 2K 404
52 EENETF LTS (Holloway, 1985) .

Targalla J&IZHESRAC 20 fE 1 #ffEAE 540 (Holloway, 1985; Poole, 1989), 2 ©®
FERE (T. delatrix FEREERS KO8 T euteliella fERE) &, REHO 1 BT HNTEY,
KIEPEEDBWEREZETeA > Kb A —R 7 U 7 O E L OB T Ty
M5, BEMPILIFEIZT FEERT, AICBWTIEARARBO—FETHL R 17
YN T7 NEERO LT Syzygium aquea (Burm. f) Alston X°, 7 hEE S. jambos
(L.) Alston, &> % BoH > F—/L Sandoricum koetjape (Burm. f.) Merr. &\ o 7= 3
FoFERE L THLA TS (Kuroko and Lewvanich, 1993; Robinson et al., 2001) . A&
B DSYESRRORFSEIE, I Holloway (1985) 12X - T, A v FEUB LRV A
BEPLE LIEHAT T HEORIZONWTED LN TEbO0, FMENH LWL
=7 ThH DD, BREZFOLTES N A, T4, 4, BELV oo
DT MBI B W TI RPN RIEA T Th oo, £ HAERIZIBNTD,
WhwHR 7 a7 HIE 2 ERARFSNTZEE Lo Tz (FH, 2011).

ZZTAMIETIE, TUVTHME VB ONTAERIZESE, T. delatrix FEEEDS3HA
FHIFZEICI D AHA TS, RN E THE VRIS N T IR o 2 HEA AR D vesica
= cornutus 1265 H L CIBRBEAFHINIIE 24T o 7o fih, S1 5L T ORI K #7251
7 YT T MO i FU T DNA (COI) N—=— RIS < 70k
2R BET BT o T2, 7R3, ATV —T ORI ERITIA O S Db, CHE
T OIRELZRET 272012, HFi4 ORFLIIMA TR FAITH — L TRl 21T o 72
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MEtE XUk

—
=

HEST R ERIMEE

MEREAS R a2 G DRI O] & BLERIE, 5% KL D U 7 DK X 5K 5 45
DEBE R BIAT o 72, HEEEARICIE, RN T AR T 4 AT DA TR EA
ot R EENIEE 2 —Ea L7 g > (NIAES), [ESTR AW ik
a7 gy (NSMT), KEJFSLKRZFFE= V27 2 9> (OPU), dEALMNHZVwo b
DT OEWRETE L 7 > a v, MEREZERFEaL 2 > ay (TMC) ZHW-. o
v Ry BARLESEE (NHM), 4 v 7 27 5 — RRZHARBEYEE (OUMNH), 4 —
A N7 U 7 HEIE T PE MU 2 L 7 > 3 > (CSIRO) DFEARIE, W7 —4
IZHES W TSI 21T o 7. e BRF THWZANRIEREDOLAFR (Figs 2-4)
1%, FEIEHIED (2011) (ZHEVy, —H O£ FRIT Ueda (1984), Klots (1956) , Holloway

(1985) ZHto7z. ZODfth, i & B 2R < ORI OV TR ST TIT o 7.

2. OB

T. delatrix FEFED 5 6, FRZFREOEH LWKE Y 7R 7 A xR, I har R
U7 DNA (COI) /—=— Nl S B EM 2 E L7z, £D 5 5 T.infida,
T. sugii, T.sp. 1, T. subocellata (%, X hF & & T A ADPFETEHELN-EIEKEHW, T.
delatrix (X 2003 4RI TR S 7oK % v 7. T. subocellata O—#(i%~ ¢ V &
YDA TEBER IO GenBank (28 Gk STV =l (HQ006210) % -, R
FHYB L CHFEE WA O I W72 BIFERE O K1, GenBank 35 X O Barcode of
Life Data Systems (UL F BOLD systems) D%&R{EKRT, 44 @ accession number |,
T. suffundens (HQ951360) , T. plumbea (KF390434) , T. apicifascia (LEPMY798-13) ,T.
scelerata (HQ951362) T 5. F7z, GenBank 331N BOLD systems EIZB&KI T
Wz T.delatrix & SH A~ b7 BEOMEAK (KF492013) 1% T. palliatrix T,
Lepidopterasp. &b T4 —RZ ~ T U 7EOBEEEIAIL T. pantarcha
(HQ951346-HQ951348) , T.infida (HQ951349) , T.delatrix (HQ951350-HQ951353)
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EHIBT A Z ENTEZD, KXl TIEZEO LI ICRELTEIH L. Wi
RO EEAREZIBET D LILTE oo, HERYT — 20, SREH, AS
NTWDHEGET =2 HENLZD X D ICFAET D Z LA TE 2. DNA ofiidiEfnd
NNDOM 1-3 A% L, DNeasy Blood & Tissue Kit (QIAGEN) % W T~ k
D71 kT UHENT 572, DNA OHEIRIZIE LCO1490
(GGTCAACAAATCATAAAGATATTGG) + L TFHC02198
(TAAACTTCAGGGTGACCAAAAAATCA) (Folmeretal., 1994) %45 3.2 ul,
GoTaq® Hot Start Green Master Mix (20ul) (71 A7) &M\, %4 ORGE%Z PCR F
2 —7IZ AN, B—= /¥ 1 75— TaKaRa PCR Thermal Cycler Dice® (% 1 5 /XA )
WLV RIS SET. 94.0°CT 5 oIS EZIZ 94.0°CT 30 #, 47°CT 30 #,
72°CT 1 ORIEZE 35 YA 7 WAT, &I&IZ 72°CT 5 s S Bz, HHEER
FIDFRHTIE S 7 T 8 ARASHE R T TP =X I 7 A =0T b— FHEAE
SRS AT 2K #E L, Applied Biosystems 3730xI DNA Analyzer (74 7727 /)y —X
Yy 4h) , B L O BigDye Terminator v3.1 Cycle sequencing kit (Applied Biosystems)
RO CiThbh. Bon=i5T—2 DT 74 A2 bt ATGC (Ver.6) v —77 2 A
777~ (GENETYX) ZHWTIT->7=. £72 MEGAS5 (Tamuraetal., 2011)
A L, HEERCA 0 ST RS 545 (neighbor-joining method : NJ; Saitou and Nei, 1987)
AW TR A2 ER Uz, AR EREOR T EFC MEGAS @IX)>, DnaSp (Ver.
5) (Librado and Rozas, 2009) % Fu 7=,

M1, JERREHZFAINITE] BRO T2, oFOBFRNE] ICX > TRk
5, T.delatrix FERFOFEGFACHZEREZ BLET 5 L CHEHEAT XS TBE O A 1T
Sl ol LA 7 Vv — 7 ORGSR TEMI SN TR O, a4
DIFRESFAFIIE B IT & A CHEA TV W2, BRS CILEEI R R R B 5 %
179 Z &IFHEL VY. F0D72 2 2 Tl L~V TOZEM 72 BT 108 T, R IB- D
MR T RN EHEET DICE EDT. 2O L TENLEICE SN —E
7w ik dr, AREREOBSGRI IR PN B8 21T o 7.
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Genus Targalla Walker
Targalla Walker, [1858] 1857: 1008.
Cryassa Walker, 1858: 1745.
Euteliella Roepke, 1938: 17.

Type species. Targalla infida Walker, 1858.

Targalla atripars (Hampson, 1912)
Phlegetonia atripars Hampson, 1912: 84. Type locality: Java, Indonesia.

Targalla atripars: Holloway, 1985: 193; Chen, 1999: 940, pl. 42: 45.

Male (Fig. 5). Forewing length 15.7-16.1 mm. Head: labial palpus reddish brown with
black scales and speckled with white; frons reddish brown on dorsal half and white on ventral
half; vertex densely covered with reddish brown scales; antenna filiform.  Thorax: tegulae
ocherous tinged with slightly reddish brown; fore-legs usually brownish black with creamy
white band on marginal end of each segments of tarsus, mid- and hind-legs white mixed with
black and reddish brown scales. Abdomen: creamy brown with brownish black 2nd to 5 or
6th dorsal area, creamy brown ventrally. Forewing: distal half creamy brown; basal half
blackish brown; subbasal and antemedial line usually blackish brown and inner area of
subbasal line creamy brown; orbicular spot very small, and white; reniform stigma large,
rounded, brown, defined by yellowish white, slightly distorted on the outer side; median line
yellowish white sometimes tinged with pink, oblique and slightly curved; postmedial line
blackish brown and inconspicuous; subterminal line curved along outer margin with a dark
brown triangular shade subapically; a series of inconspicuous black dots on interspaces of
veins marginally; cilia brown. Hindwing: uniformly dark brown, cinereous-white at the

base; cilia brown, sometimes mixed with reddish brown.
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Female (Fig. 6). Forewing length and wing maculation same as male, but female with
more prominent forewing and hindwing.

Male genitalia (Figs 33-34). Uncus very small, hooked, sharply flexed; socius
rectangular plate-like, spinules absent. Ring relatively large; tegumen rather thick, smooth,
strongly curved in lateral view, with a very long rod-like process at middle part accompaning
by uncus at apex; vinculum represented by a distorted, tape-like sclerite; saccus very long and
longer than valva. Valva rectangular with strongly produced right angle corner at the outside
apex.  Aedeagus short and thick; rostellum elongate with sharp apex; vesica multilobed,
bearing three slender cornuti and some sclerotized plates.

Female genitalia (Fig. 53). Apophyses posteriores weakly sclerotized, moderately long.
Eighth abdominal segment + antrum symmetrical rounded, remarkably tapering toward
ductus bursae. Ductus bursae narrow, membranous on posterior half and bulged, sclerotized,
densely covered with small spines of the entire surface on anterior half. Corpus bursae
rounded; signum scobinated and slightly curved inside.

HEEEA : [MALAYSIA] 1319, Sabah, Mt. Kinabalu, Kundasang, 1000m, 3-18. V. 1980,
T. Hasegawa leg. (NIAES) ; 1419, Sabah, mamut, 1500m, 25.V.-4.VI. 1980, T. Hasegawa
leg. (NIAES) ; [INDONESIA] 19, Bali west, Kec mendoyo, 100-300m, Feb. 1991
(NIAES) .

A L= T (RVRTE), A R T (¥ U E, NV ). ZOM Holloway

(1985) 2k 2 &, AV KRB AUVE TV R—M, 74 VY, YaEVEBICHE
T5.

% AFIIARBF TR RE <, FAOEYEHPNBRAITIWEBATHDL Z L
b, L IIESICHNTE 5.

Targalla delatrix (Guenée, 1852) : X7 a7 %%
Penicillaria delatrix Guenée, 1852: 304. Type locality: Java, Indonesia.
Eutelia plusioides Walker, 1865: 822.
Eurhipia praetexta Felder & Rogenhofer, 1874: 10, pl. 111, fig. 24.
Eutelia delatrix: Hampson, 1894: 391.
Phlegetonia delatrix: Hampson, 1912: 84.
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Targalla delatrix: Swinhoe, 1888: 337; Swinhoe, 1890: 85; Holloway, 1985: 190.

Male (Fig. 7). Forewing length 11.4-13.4 mm. Head: labial palpus reddish brown with
black scales and speckled with white; frons reddish brown on dorsal half and white on ventral
half; vertex densely covered with reddish brown scales; antenna filiform.  Thorax: tegulae
brown or dark brown, sparsely mixed with black scales; fore- and mid-legs usually brownish
black with creamy white band on marginal end of each segments of tarsus, hind-legs white
mixed with black and reddish brown scales. Abdomen: brown with dark brown 2 nd to 5 or
6th dorsal area, ocherous or creamy brown on ventrally. Forewing: ground color brown or
dark brown, sometimes purplish-dark brown, distal half dark brown often tinged with gray;
inner area of median line rather black; basal, subbasal and antemedial line faint black or
almost absent; orbicular spot very small, white or almost absent; reniform stigma brownish
yellow, sometimes tinged with dark brown, oblong, distorted and concave on the outside;
median line purplish pale, inconspicuous, oblique and slightly curved; postmedial line almost
absent or represented by a faint, blackish brown line; subterminal line serrated, and its outer
area darker than inner area and with a dark brown triangular shade subapically; a series of
black dots on interspaces of veins marginally; cilia reddish brown. Hindwing: uniformly
dark brown, slightly cinereous-white at the base; cilia reddish brown.

Female (Fig. 8). Forewing length 12.0-14.4 mm. Generally similar to male, but female
with a reniform stigma concave on the outside and with a characteristic exterior dark chevron
area.

Male genitalia (Figs 35-36). Uncus very small, hooked, sharply flexed; socius
rectangular plate-like, with dense spinules. Ring relatively small; tegumen rather thick,
smooth, strongly curved in lateral view, with a very long rod-like process at middle part
accompaning by uncus at apex; vinculum represented by a distorted, tape-like sclerite; saccus
long, relatively broad tongue-like and approximately same length as valva. Valva
rectangular and strongly distorted at the outside, slightly concave at the apex. Aedeagus
elongate, longer than ring, Rostellum relatively long and slender; vesica multilobed, bearing
short conical cornuti and some sclerotized plates.

Female genitalia (Fig. 54). Apophyses posteriores weakly sclerotized and moderately

long. Eighth abdominal segment + antrum symmetrical rounded and tapering toward the
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ductus bursae. Ductus bursae narrow, membranous on posterior half and bulged, sclerotized
with three patchwise spines on anterior half. Corpus bursae oblong; two signa scobinated and
slightly curved inside.

HEEUEK : [INDIA] 38, West Bengal, Darjeeling, Mangpu, alt. 1,300m, 2. IV. 1986, W.
Thomas leg. (NIAES); 1322, West Bengal, Darjeeling, Pusbok, alt. 850m, 3-7. IV. 1986, W.
Thomas leg. (NIAES); 1J, West Bengal, Darjeeling, 14-15. VI. 1987, T. Miyashita leg.
(NTAES); 1J, West Bengal, Darjeeling, Tigerhill, alt. 2,400m, 19-28. IV. 1987, W. Thomas
leg. (NIAES); [Sri Lanka] Kandy District, 20. VII. 1973, A. Otake leg. (NIAES); [NEPAL]
19, Mechi, Ilam, Godok, 400m, 11-18. VI. 1993, M. S. Limbu leg. (NSMT); [LAOS] 1J,
Laos-Vietnam Border: Custom house, 36km NE from Laksao, Bori Kham Xai, alt. 800m, 18.
IX. 1998, T. Masui Leg. (TMC) ; 19, Hydro power station, 32km NE from Laksao, Bori
Kham xai, alt. 750m, 20. 1X. 1998, T. Masui leg. (TMC) ; [VIETNAM] 1J, Tinh Hue, Back
Ma, alt. 1,200m, 24-28. VII. 2001, Y. Kishida leg. (NSMT); 19, Tam dao, Vinh Phu District,
alt. 900m, 17-21. V. 1990, J. Horak leg. (NSMT); [THAILAND] 1, Doi Suthep, 8-10. VII.
1966, Inoue & Okagawa leg. (NIAES); 13, Chanthaburi, Phliu, 4.VI. 1983, H. Kuroko, S.
Moriuti, Y. Arita & Y. Yoshiyasu leg. (OPU); [CHINA] 1J, Hainan Is., Near Diaoluoshang
resort Hotels, alt. 750/900m, 20. I1l. 2003. L. T., K. Ueda leg. (KMNH) ; [JAPAN] 1J,
Iriomote-jima Is., 24. VII. 1982, T. Nagayoshi leg. (NIAES); 19, Okinawa, Kunigami,
Nishimedake, 18. V1. 1981, K. Deguchi leg. (NIAES); (24, 17. IX. 2003), (13, 19. IX. 2003),
(1429, 21. IX. 2003), (13, 30. IX. 2003), Okinawa, S. Tominaga (reared) (NIAES); 19,
Okinawa, 3. IX. 2005, S. Tominaga (reared), (AB915690), (NIAES); [INDONESIA] 1319,
W. Jawa, Djatilubur, Purwakarta, 24-25. IX. 1965 (NIAES).

3 T VT BIKD IR T, AR, RAVTUh, xo8—, B A, T
FA, XbhF A BR, V¥ UEBOEAREZK L. GenBank |Z Lepidoptera sp.

(HQ951350; HQ951351; HQ951352; HQ951353) & L THEEEINTNAHA—RA KT
T REDOERIIARE T 5. KVE LD FBBED B b 2 OFEE D H Y, Clarke (1971),
Robinson (1975), Holloway (1985) (2L % &, S 7 uxv 7, =a—~7 U5 Rk,
YT, T4 U—8, YYRTHE, 75, v —R5E, NUA BENLRLE
WD, ZOZENPLHLDND X, AMITREBEMBENZ b ORI R S
TW% (Holloway, 1979).

i AFEIIAR T N—7H TR b/NMVUT, FiE#E HICMEE L S TERIENERS,
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RERRDME & A EBSLT 700, F 70, MR CIISMERR BRI 2R A0 2 M O R 72 BiE
AR TIHF LA ETHET L 200l TE 5. AEOREL LTY FEEREB
L R OREM G S LTV 528 (Robinson et al., 2001), AAFZE CHER L 72
HRBIREDO W S ofi{kd, 7 hEEFOZ FEE S. jambos (L.) Alston 35 LT
£ z—74YJ Corymbia maculata (Hook.) Hill and Johnson & 0 & 5T 5.

Targalla palliatrix (Guenée, 1852)
Penicillaria palliatrix Guenée, 1852: 205. Type locality: Java, Indonesia.
Eutelia opposita Walker, [1863] 1864: 67.
Eutelia delatrix: Hampson, 1894: 391.
Phlegetonia delatrix: Hampson, 1912: 84.
Targalla palliatrix: Holloway, 1985: 191.

Male (Fig. 9). Forewing length 13.0-15.3 mm. Head: labial palpus reddish brown with
black scales and speckled with white; frons reddish brown on dorsal half and white on ventral
half; vertex densely covered with reddish brown scales; antenna filiform.  Thorax: tegulae
grayish brown, sparsely mixed with dark brown scales; fore-legs usually brownish black with
creamy white band on marginal end of each segments of tarsus, mid- and hind-legs white
mixed with black and reddish brown scales. Abdomen: whitish brown with grayish brown
2nd to 5 or 6th dorsal area, creamy brown on ventral half. Forewing: distal half hoary
brown; inner area of median line grayish brown; basal, subbasal and antemedial line dark
brown, indistinctly speckled with sinuous; orbicular spot very small, white or almost absent;
reniform stigma brownish yellow, sometimes tinged with dark brown, oblong, distorted,
sometimes slightly defined by a white line at the inside, concave on the outside with a
indistinctly exterior dark chevron area; median line pale gray, oblique and slightly curved;
postmedial line almost absent or represented by a faint, dark brown-speckled line and its
dorsal half forming an outcurved semicircular line located at subapical potion of costa to vein
M2 or M3; subterminal line serrated, its outer area darker than inner area and with a dark
brown triangular shade subapically; a series of black dots on interspaces of veins marginally;

cilia fawnish brown often mixed with reddish brown scales. Hindwing: uniformly dark
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brown, slightly cinereous-white at the base; cilia fawnish brown often mixed with reddish
brown scales.

Female (Fig. 10). Forewing length 12.5-14.4 mm. Generally similar to male, but
transverse lines almost inconspicuous; reniform stigma concave on the outside and with a
characteristic exterior dark chevron area.

Male genitalia (Figs 37-38). Uncus very small, hooked, sharply flexed; socius rectangular
plate-like, spinules absent. Ring relatively large; tegumen rather thick, smooth, strongly
curved in lateral view, with a very long rod-like process at middle part accompaning by uncus
at apex; vinculum represented by a distorted, tape-like sclerite; saccus tongue-like, inverted
triangle. Valva asymmetrical, left valve concave at the outside, rounded at the apex with a
sickle-shaped large spur, right valva slightly concave at the outside, strongly folded at the
apex with a small spur. Aedeagus elongate, slightly shorter than ring + valva, Rostellum
short; vesica multilobed, bearing four conspicuous cornuties, a densely spined band, and
weakly sclerotized plate with minute coarser spines.

Female genitalia (Fig. 55). Apophyses posteriores weakly sclerotized and moderately
long. Eighth abdominal segment + antrum asymmetric with a strongly sclerotized tongue-like
lobe and its posterior margin obtuse-angled triangular. Ductus bursae narrow, membranous
on posterior half, and bulged, asymmetrical sclerotized triangular, with two strong coarser
spiny bands on anterior half. Corpus bursae rounded; signum scobinated and strongly curved
inside.

R A - &, Borneo, Sarawak, type of T. opposita (OUMNH); [THAILAND] 19, Surat
Thani, Phanom, Khao Sok Natn. Pk., 100m, 10-11. VIII. 1987, M. Owada leg. (NSMT);
[MALAYSIA] 19, Jalam Sultan, Abu Baker, Cameron Highlands, 1. XI. 1969, H. Hasegawa
leg. (NIAES); 3339, Taiping, Perak, at light, 5. VIIL. 1973 (NIAES); 1&, Kampong, 1I. 1982
(NIAES); 2419, Tanah Rata, Cameron Highlands, III. 1983, at light, T. Hirowatari, A.
Kurachi, N. Kawamoto leg. (NIAES); 19, Maxwell Hill, Perak, at light, 8. IV. 1983, T.
Hirowatari, A. Kurachi, N. Kawamoto leg. (NIAES); 19, Cameron Highlands, 1984
(NIAES); 24, Genting Highlands, alt. 1,700m, 6-8. IV. 1986, K. Yazaki leg. (NSMT); 12,
Penin, Pahang, Raub, Bukit Fraser, alt. 1,300m, 17-19. VII. 1987, M. Owada leg. (NSMT);
1419, Penin, Pahang, Cameron Highlands, G. Berinchang, 1,950m, 21-22. VII. 1987, M.
Owada leg. (NSMT); 1419, Penin, Pahang, Cameron Highlands, Berinchang, 1,400m, 20-22.
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VIIL. 1987, M. Owada leg. (NSMT); 1319, Penin, Kedah, Kuala Muda, Gunung Jerai, alt.
950m, 25. VII. 1987, M. Owada leg. (NSMT); 19, Cameron Highlands, alt. 1,800m, V. 1989
(TMC) ; 28129, Borneo Is., Sabah, Mt. Kinabalu, Park H. Q., alt. 1,560m, 16-21. IIl. 1977, N.
Kashiwai leg. (NIAES); 19, Borneo Is., Sabah, Kenningau, IV-V. 1984, T. Hasegawa leg.
(TMC) ; [INDONESIA] 18, Kallo Hill, 23. II. 1985 (TMC) ; 1812, near Berastagi, Utara,
Mt. Sibayak I1, alt. 1,500m, 25. VII. 1989, Arbaimun leg. (TMC) ; 19, Pematang Siantar, 22.
XII. 1992, L. T., S. Yoshimatsu & K. Matsumoto leg. (NIAES); 2419, Sumatra Is., Utara,
Aek Nauli, alt. 1,200m, 19-21. 111. 1994, at light, K. Matsumoto & K. Konishi leg. (NIAES).

G A, v b= T (L=, RAXRAR), A FRVT (RAv TR,
Py UE). vU—RETIEIAEMELEHEO LD TELGONLD, REOMAEITD
72N, ZHUE T Topalliatrix & L CRREkS AU TE 72 b DI T.infida 23 A TUW 5 AlEE
PERRENTZ D, RO GAMITHRN P LETH S,

%« ARITHERE & ICATBOMEANHELS, DFPICHFAGEHOTL 2 &, £
(TAAE (LA THREBOBIZ 300 2 i N D TR TE 208, Bilsh 62 < IEREZR
FIEICIIRZ R 2 Z ENEE L.

Targalla infida Walker, 1858 sp. rev.

Targalla infida Walker [1858] 1857: 1008; Moore, 1884-1887: 63. Type locality: Burma

(Hindostan).

Eutelia repleta Walker, 1865: 821. syn. n.

Targalla delatrix: Swinhoe, 1890: 228.

Eutelia delatrix: Hampson, 1894: 391.

Phlegetonia delatrix: Hampson, 1912: 84.

Targalla palliatrix: Holloway, 1985: 191.

Targalla sugii: Park et al., 2007: 70, pl. 13: 245, pl. 40: 245, pl. 65: 245.

Male (Figs 11-12, 14). Forewing length 13.8-15.4 mm. Head: labial palpus reddish
brown with black scales and speckled with white; frons reddish brown on dorsal half and
white on ventral half; vertex densely covered with reddish brown scales; antenna filiform.

Thorax: tegulae hoary brown, sparsely mixed with dark brown scales; fore-legs usually
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brownish black with creamy white band on marginal end of each segments of tarsus, mid- and
hind-legs white mixed with black and reddish brown scales. Abdomen: whitish brown with
grayish brown 2nd to 5 or 6th dorsal area, creamy brown ventrally. Forewing: distal half
hoary brown; inner area of median line grayish brown; basal, subbasal and antemedial line
dark brown, indistinctly speckled with sinuous; orbicular spot very small, white or almost
absent; reniform stigma brownish yellow, oblong, distorted, upper end pointed, bordered by a
conspicuous white part at the inside, slightly concave on the outside with a indistinctly
exterior dark chevron area; median line pale gray, oblique and slightly curved; postmedial line
represented by a faint, dark brown-speckled line and its dorsal half forming a indistinctly
outcurved semicircular line located at subapical potion of costa to vein M2 or M3;
subterminal line serrated, and its outer area darker than inner area and with a dark brown
triangular shade subapically; a series of black dots on interspaces of veins marginally; cilia
fawnish brown. Hindwing fuscous, often tinged with reddish pink, and accompaning by
some white streaks at the distal half.

Female (Fig. 13). Forewing length 12.6-15.1 mm. Generally similar to male, but
transverse lines almost inconspicuous; inner area of median line sometimes slightly tinged
with orange; outside of the reniform stigma with a characteristic exterior dark chevron area.

Male genitalia (Figs 39-40). Uncus very small, hooked, sharply flexed; socius rectangular
plate-like, spinules absent. Ring relatively large; tegumen rather thick, smooth, strongly
curved in lateral view, with a very long rod-like process at middle part accompaning by uncus
at apex; vinculum represented by a distorted, tape-like sclerite; saccus tongue-like, inverted
triangle. Valva asymmetrical, left valve concave at the outside, rounded at the apex with a
sickle-shaped large spur, right valva concave at the outside, slightly distorted squarish apex
with a small spur. Aedeagus elongate, slightly shorter than ring + valva, Rostellum short;
vesica multilobed, bearing four conspicuous cornuties, a densely spiny band, and a weakly
sclerotized plate with spines.

Female genitalia (Fig. 56). Apophyses posteriores weakly sclerotized and moderately
long. Eighth abdominal segment + antrum asymmetric with a weakly sclerotized tongue-like
lobe and its posterior margin acute-angled triangular. Ductus bursae narrow, membranous
on posterior half, and bulged, asymmetrical sclerotized triangular, with two strongly coarser

spiny bands on anterior half. Corpus bursae rounded; signum scobinated and strongly curved
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inside.

HEFEA © &, Burma, holotype of T. infida (NHM); [LAOS] 2J, Hydro power station,
32km NE from Laksao, Bori Kham xai, alt. 750m, 20. IX. 1998, T. Masui leg. (TMC) ; 13,
Xieng Khouang Prov., Phou Samsoum, alt. 1,940m, 23. V. 2013, L. T., S. Yoshimatsu & D.
Watabiki leg., (AB915689), (NIAES); [VIETNAM] 19, Vinh Phu Prov., Tam Dao, 930m,
21-24. 1V. 1995, M. Owada leg. (NSMT); [MALAYSIA] 19, Borneo Is., Sabah, Kenningau,
IV-V. 1984, T. Hasegawa leg. (TMC) ; [PHILIPPINES] 19, Leyte Is., XIL 1994 (NIAES);
14, Mindanao is., Davao, Upper Baracatan, Apo Range, Mt. Talomo, 1,100m, 3-6. VIII. 1985,
M. Owada leg. (NSMT); [INDONESIA] 1, Sulawesi Is., Puncak Dingin, Poso, alt. 2,000m,
14-21. X. 1985, S. Nagai leg. (TMC) 1d, Sulawesi Is., Nr. north border, Puncak Dingin,
1,700m, IX-X. 1985, S. Nagai leg. (NIAES); 1J, Sulawesi Is., Sampuraga, Puncak, Pendoro
side, 1,300m, 23. VIII. 1994, T. Masui leg. (TMC) ; 19, W. Papua, 40km south of Takar, 12.
VIII. 2000, L. T., alt. 600m, N. Onishi leg. (TMC) .

AR AR, TR, REF LA, ~L—T (RARAE), 74VEY (LA
TR, SUVETAERE), AVFRYT (RTU=VE, ma—X=T7 k) OFEKEHE
L7z, ZDIED GenBank (2% Lepidoptera sp. (HQ951349) & L CA—AKZ VY
TIEDEEPEEE STV DEN, THEFARETHSD. Fiz, HEK T palliatrix & LT
WMESINTERET74 VY, =a—F=TMHOREIT, AFETH DL RENE.

5%« AT T palliatrix O/ =25 & SITED, HEIRTBIZZE ORI B
MOZ L, MEREL HITERBIRNE T AT, BIRBDSA Ao &, MERERR
JB4s & BT T palliatrix & IXPARRZERNSH D Z EENLEAITE 5. T7hbb, T
palliatrix OIEAZEARIZ, £ valva LD FRELPB FEH~FrOlcEN D Z &I
FoT2XFT LKL, ARIXLRXEHFISH VLI FENDLDHT2 XL, AR
JRAHT T palliatrix TIELEE 8 JEM L antrum 2572 B BHALER O AR (2 FE IR DK &
IRRHERNFEIET D DI L, AMIIFEFMLAHE D BELRN L, & 8 HikeE
antrum >5 72 BB L ER O AN, T, palliatrix TIXALA & B ONTE T ~[AH0, 0%
BATE~DOFROFCE L 72 2 DI L, ARITR > T2 OEAE & 725 2 & &)
SikBNTE 5. £/ Parketal. (2007) (23BN T T palliatrix & L TRENEAEIT
AFETHDH. 725 T repleta (Walker) (3AFE & FIEERBHEZ A L, Fa XA 7 OREM
LAMLFE LA FHITTHLZENnD, TITEIAREDY ) =L LTHR-T.
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Targalla sugii Holloway, 1985
Targalla sugii Holloway, 1985: 191. Type locality: Cherrapunji, India.

Male (Fig. 15). Forewing length 12.8-15.8 mm. Head: labial palpus reddish brown with
black scales and speckled with white; frons reddish brown on dorsal half and white on ventral
half; vertex densely covered with reddish brown scales; antenna filiform. Thorax: tegulae
brown, sparsely mixed with dark brown scales; fore-legs usually brownish black with creamy
white band on marginal end of each segments of tarsus, mid- and hind-legs white, mixed with
black and reddish brown scales. Abdomen: grayish brown with brown 2nd to 5 or 6th dorsal
area, creamy brown ventrally. Forewing: distal half grayish brown; inner area of median line
brown; basal, subbasal and antemedial line usually dark brown, indistinctly speckled or
almost absent; orbicular spot very small, white or almost absent; reniform stigma dark orange
yellow, oblong, distorted and concave on the outer side with a inconspicuous exterior dark
chevron area; median line pale gray, oblique and slightly curved; postmedial line almost
absent or represented by a faint, dark brown-speckled line and its dorsal half forming a
outcurved semicircular line located at subapical potion of costa to vein M2 or M3;
subterminal line serrated, and its outer area darker than inner area and with a dark brown
triangular shade subapically; a series of black dots on interspaces of veins marginally. cilia
fawnish brown. Hindwing: uniformly dark brown, slightly cinereous-white at the base; cilia
reddish brown.

Female (Fig. 16). Forewing length 13.9-16.4 mm. Generally similar to male, but
reniform stigma concave on the outside and with a characteristic exterior dark chevron area.

Male genitalia (Figs 41-43). Uncus very small, hooked, sharply flexed; socius
rectangular plate-like, with spinules. Ring moderately large; tegumen rather thick, smooth,
strongly curved in lateral view, with a very long rod-like process at middle part accompaning
by uncus at apex; vinculum represented by a distorted, tape-like sclerite; saccus long,
relatively broad, tongue-like and approximately same length as valva. Valva distorted and
rectangular, apically bifid and bearing a long stick-like process. Aedeagus short, almost
same length as valva, Rostellum strongly bent at the apex; vesica multilobed, bearing three

conspicuous slender cornuti (B, C, D), a short cornuti (A) and a densely spiny band (E).
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Female genitalia (Fig. 57). Apophyses posteriores weakly sclerotized and moderately
long. Eighth abdominal segment + antrum symmetrical ovoid. Ductus bursae narrow,
membranous on posterior half and bulged, asymmetrical sclerotized triangular, left side
strongly protruded, with two small spiny bands on anterior half. Corpus bursae rounded,
signum scobinated.

HEEEEA: [INDIA] ; 18, W. Bengal, Darjeeling, alt. 2,000m, 11-20. VIII. 1985 (NIAES);
14, W. Bengal, 9miles villageon road to Sikkim, ca. 23km from Darjeeling, alt. 1,700m, 18.
VIIL. 1985 (NIAES); 1J, W. Bengal, Darjeeling, alt. 2,000m, 8. IV. 1986, W. Thomas leg.
(NIAES); 29, W. Bengal, Darjeeling, Ghoom, 2,200m, 27. III. 1986, W. Thomas leg.
(NIAES); 29, W. Bengal, Darjeeling, Tigerhill, alt. 2,400m, 19-28. VI. 1987, W. Thomas leg.
(NIAES); [NEPAL] 1&, Kathmandu, Mt. Phulchouki, 2,275m, 2. VIL. 1990 (NSMT); 12,
Kathmandu, Mt. Pulchouki, alt. 2,770m, 21. VIL 1990 (NSMT); 1J&, Sagarmatha,
Okhaldhunga, 600m, 13. Il. 1990, K. Ito leg. (NSMT); 19, Sagarmatha, Okhaldhunga, alt.
1,800m, 15. VII. 1991, K. Ito leg. (NSMT); 13, Kathmandu, Godavari, alt. 1,600m, 24. III.
1992, M. S. Limbu leg. (NSMT); 2319, 11-18. VL 1993), (15, 8-17. X. 1993) Mechi llam,
Godok, alt. 400m, M. S. Limbu leg. (NSMT); 19, Gandaki Zone, Kaski Dist., Pokhara, alt.
850m, 26-31. II1. 1993 (NSMT); 14, Kosi, Pheksinda, alt. 780m, 6-13. V. 1994, M. S. Limbu
leg. (NSMT); 19, Mahakali, Dandeldhula, alt. 1,900m, 1-4. VI. 1995, T. Haruta leg.
(NSMT); [VIETNAM] 19, Lao Cai Prov., Ta Phin, alt. 1296m, L. T., N:22°23'485"/ E:
103°50'871", 25. VI. 2012, S. Yoshimatsu & D. Watabiki leg., (AB915682), (NIAES)

AR AR, FoX—)b, XA ZOff, Kononenko and Pinratana (2005) (Z
BWTRINTE X A FEOIERITRFED FREMEA & VU, F 7z Kononenko and Pinratana

(2013) 12L&~ T T. palliatrix 3L T. delatrix & L CH/RENT- 2 A BEOREAIL,
AREETITIRETH S .

5 - AR S HELL TR Y, BERFEOMBE CIImfE A 1E & A LT 5
TLEMNTERY. R UARY, MERRIED valva JEuins X L CAMUO 22 AN IEE
\IZHSNE>Z &, aedeagus D RIHEE T 5 rostellum 2358 < JEHII 2 Z &, MEAZRERD
ductus bursae D ALEEAY ductus seminalis OB HER~[[] 72> > TR0 & 72 Z AR
2720 2 &3, MR RARIEREIC Ko TIRFE L IR ISR TE 5.
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Targalla sp. 1
Phlegetonia delatrix: Kuroko, 1957: 76; Watanabe, 1980: 150; Sugi, 1982: 789 (in part).
Targalla delatrix: Kishida, 2011: 267 (in part); Choi and Kim, 2018: 96-100.
Targalla subocellata: Wang and Kishida, 2011: 245; Zahiri et al., 2011: 164.

Male (Figs 17-18). Forewing length 12.9-15.3 mm. Head: labial palpus reddish brown
with black scales and speckled with white; frons reddish brown on dorsal half and white on
ventral half; vertex densely covered with reddish brown scales; antenna filiform. Thorax:
tegulae brown, sparsely mixed with dark brown scales; fore-legs usually brownish black with
creamy white band on marginal end of each segments of tarsus, mid- and hind-legs white,
mixed with black and reddish brown scales. Abdomen: grayish brown with brown 2nd to 5
or 6th dorsal area, creamy brown ventrally. Forewing: distal half grayish brown; inner area
of median line brown; basal, subbasal and antemedial line usually dark brown, indistinctly
speckled or almost absent; orbicular spot very small, white or almost absent; reniform stigma
dark orange yellow, oblong, distorted and concave on the outer side with a inconspicuous
exterior dark chevron area; median line pale gray, oblique and slightly curved; postmedial line
almost absent or represented by a faint, dark brown-speckled line and its dorsal half forming a
outcurved semicircular line located at subapical potion of costa to vein M2 or M3;
subterminal line serrated, its outer area darker than inner area and with a dark brown
triangular shade subapically; a series of black dots on interspaces of veins marginally. cilia
fawnish brown. Hindwing: uniformly dark brown, slightly cinereous-white at the base; cilia
reddish brown.

Female (Figs 19-20). Forewing length 13.4-14.9 mm. Generally similar to male, but
reniform stigma concave on the outside and with a characteristic exterior dark chevron area.

Male genitalia (Figs 44-46). Uncus very small, hooked, sharply flexed; socius
rectangular plate-like, with spinules. Ring moderately large; tegumen rather thick, smooth,
strongly curved in lateral view, with a very long rod-like process at middle part accompaning
by uncus at apex; vinculum represented by a distorted, tape-like sclerite; saccus long,
relatively broad, tongue-like and approximately same length as valva. Valva distorted and
rectangular, apex with weakly sclerotized and triangular lobes that bent to dorsally.

Aedeagus elongate, almost same length as ring, Rostellum rather short; vesica multilobed,
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bearing three conspicuous same sized cornuties (B, C, D), a plate-like cornuti (A) and a
densely spiny band (E).

Female genitalia (Fig. 58). Apophyses posteriores weakly sclerotized and moderately
long. Eighth abdominal segment + antrum symmetrical ovoid. Ductus bursae narrow,
membranous on posterior half and bulged sclerotized, squarish, with two dense spiny patches
on anterior half. Corpus bursae rounded; signum scobinated and slightly curved inside.

HEEUE K . [CHINA] 2829, Guangdong, Shaoguan, Nanling, alt. 1,000m, 29. VIL— 1. VIII.
2002, Y. Kishida leg. (NIAES); 19, Guangdong, Shaoguan, Nanling, alt. 1,000m, 29-31. VII.
2002, Y. Kishida leg. (NSMT); 1419, Guangdong, Shaoguan, Nanling, alt. 1,100m, 29. III-1.
IV. 2003, Y. Kishida leg. (NIAES); 19, Guangdong, Nankunshan, alt. 600m, 8. VIII. 2003, Y.
Kishida leg. (NIAES); 29, Guangdong, Shaoguan, Nanling, alt. 1,100m, 9-12. VIII. 2003, Y.
Kishida leg. (NTIAES); 19, Guangdong, Shaoguan, Nanling, alt. 1,100m, 20-24. Il. 2003, K.
Yazaki leg. (NIAES); 13, Guangdong, Shaoguan, Nanling, alt. 700-1,200m, 18-22. VI. 2003,
K. Suzuki leg. (NIAES);1J, Guangdong, Shaoguan, Nanling, alt. 600-1,300m, 18-22. VI.
2003, K. Suzuki leg. (NSMT); 134, Guangdong, Shaoguan, Nanling, alt. 1,100m, 31. VIIIL. —1.
IX. 2003, K. Horie leg. (NSMT); 1319, Guangdong, Shaoguan, Nanling, alt. 800—1,400m,
18-21. V. 2004, M. Owada leg. (NSMT); 19, Guangdong, Shaoguan, Nanling, alt.
700-1,200m, 22-27. VIL. 2004, Y. Kishida leg. (NSMT); 1479, Guangdong, Shaoguan,
Nanling, alt. 800-1,200m, 23-25. IV. 2004, K. Horie leg. (NSMT); 1312, Guangdong,
Shaoguan, Nanling, alt. 700-1,200m, 3—4. VII. 2004, K. Horie leg. (NSMT); 1%, Guangdong,
Shaoguan, Nanling, alt. 700-1,200m, 22-27. VII. 2004, Y. Kishida leg. (NSMT); 19,
Guangdong, Shaoguan, Nanling, 700-1,200m, 27-29. I11. 2004, H. Yoshimoto leg. (NSMT);
19, Guangdong, Shaoguan, Nanling, alt. 700-1,200m11-15. IV. 2005, K. Suzuki leg.
(NSMT);19, Guangdong, Shaoguan, Nanling, alt. 800-1,400m, 5-11. IX. 2005, M. Owada
leg. (NSMT); 3349, Guangdong, Shaoguan, Nanling, alt. 900-1,400m, 7-8. 12-13. VII.
2007, M. Owada leg. (NSMT); 19, Guangxi, Guilin, Mao' ershan, alt. 1,000m, 14-16. VIII.
2009, M. Owada & M. Wang leg., (AB915686), (NSMT); 1%, Guangxi, Guilin, Mao' ershan,
alt. 1,400m, 19. VIIL 2009, M. Owada & M. Wang leg., (AB915687), (NSMT); 19,
Guangdong, Lianzhou, Dadongshan, 650m, 16. V. 2010, M. Owada & M. Wang leg. (NSMT);
2J, Guangdong, Lianzhou, Dadongshan, 650m, 9. V. 2011, M. Owada & G. Huang leg.,
(AB915688), (NSMT); [LAOS] 14, 32km NE from Laksao, Bori Kham Xai, Hydro Power
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Station, alt. 750m, 18. 1X. 1998, T. Masui leg. (TMC) ; [VIETNAM] 1, Cao Bang Prov.,
Cum Cuoi, alt. 400m, 30. IX. 2. X. 1994, M. Owada leg. (NSMT); 1%, Vinh Phu Prov., Tam
Dao, alt. 930m, 22-26. IX. 1994, M. Owada leg. (NSMT); 19, Lao Cai Prov., Sapa, alt.
1,700m, 3-5. VIII. 2000, Y. Kishida leg. (NSMT); (1312, 22-23. VL 2012), (1926. VL.
2012), Lao Cai Prov., Tram Ton, Sapa, alt. 1,926m, L. T., N:22°21'182"/ E: 103°46'490", S.
Yoshimatsu & D. Watabiki leg., (AB915683-AB915685), (NIAES); [TAIWAN] 2329,
Lushan Spa., 26-29. VII. 1981, A. Seino leg. (NIAES); 19, Hualien, Tze-en, Nr. Pilu, alt.
2,000m, 4-6. V1. 1982, T. Tanabe leg. (NSMT); 1&, Nantou Hsien, Nanshanchi, alt. 800m,
25-26. VII. 1983, S. Sugi leg. (NIAES); 14, Nantou Hsien, Lushan Spa, alt. 1,200m, 29. IV.
—1. V. 1984, H. Yoshimoto leg. (NSMT); 2419, Kaohsiung Hsien, Shihtyutou, 15-20. V.
1984, L. T., S. Yoshimatsu leg. (NIAES); 24, Chiayi Hsien, Mt. Alishan, alt. 2,200m, 2-5.
VIIL 1984, K. Yazaki leg. (NSMT); 19, Kaosing Hsien, Boashan, 7. IX. 1986, R. L. Chen leg.
(TMC) ; 14819, Nantou Hsien, Sonkan, Renai Siang, 2,000m, 2. VIIIl. 1986, L. K. Ki leg.
(TMC) ; 18, Nantou Hsien, Nanshanchi, alt. 800m, 6. VI. 1988, S. Sugi leg. (NIAES);
[JAPAN] 1J, Amami-oshima Is., Mt. Yuwandake, 16-17. VII. 1963, H. Inoue leg. (NIAES);
19, Yaku-shima Is., Kurio, 6-7. VIII. 1972, K. Ishizuka leg. (NIAES); 19, Yaku-shima Is.,
Kurio E., 15. V. 1972, T. Watanabe leg. (NIAES); 13, Yaku-shima Is., Mt. Aikodake, 8. VI.
1972. T. Watanabe leg. (NIAES); 13, Yaku-shima lIs., Mt. Kuromidake, 10. VII. 1972. T.
Watanabe leg. (NIAES); 14, Yaku-shima Is., Anbo, 26. VII. 1976, Y. Kawakami leg.
(NIAES); 1&, Yaku-shima lIs., Anbo, 30. VIL. 1976, Y. Kawakami leg. (NIAES); 37,
Amami-oshima Is., Mt. Yui-dake, 13-15. VIIL. 1977, R. Sato leg. (NAIES); 1dJ,
Okinawa-jima Is., Kunigami, Fuku dam, 26. VI. 1981, K. Deguchi leg. (NIAES); 19,
Ishikawa Pref., Oshimizu, Sogo, 21. VII. 1990, I. Togashi leg. (NIAES)

oA PE, NXhFA, T, @E, B8, BA ORIN, JuN, BAE, BEK
5, A S) . JE4F, Choi and Kim (2018) (2 & » THEE D> & Ftdk S 4172 T. delatrix (%,
AFEOBRFEIETHDH. AMNTIE, ANEXLY 1EEINELATHDH, ZIUTESL <
WETHDL. TWNLBIE % 7a 7Y H (£t A7 a7 ¥v ) Phlegetonia
delatrix & LT, fEfEOFZINEY 1 MEE (B, 1957), BAE XL LE K (&
i, 1980) ME SN TWDHD, ZNLHIFAHETH 5.

5« AT T.sugii EESELL TRV, SR DM ZEHHT 2 Z L I1TEE LW
S, WEREAZ RS X > CTHARRIZERAI T & 5. T.subocellata 35 LU T. pantarcha & [
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WL BICRREIRD LSBT DN, AREITHERRIMOKRE SBHLMAE W, Fiz,
vesica & [ Bx L72< & b, aedeagus PICIZIZZEMIMBICAE SNDAELWVWKEED 3D
@ cornutus (B,C,D) MBHFICHY. DI LN DiBINFARETH 5. MR EARDZRIT
FEHAZ A 72N AY, ductus bursae & corpus bursae & DEEA I OEAL L2y FIRD
spine 7%, T. subocellata 1 EZA L7gVy. DNA N—a—F 4 7B B METH
D EMIFFE N, MR RAE SRV T, T.subocellata & iz bitkx CTH 5 &5
Z6N5. BARICIIAFELE T delatrix @ 2 FEATUNLIFIZ oA 248, AR ITIM#E
FRO ESHI =T ORI 72 BERU N R AL D S TR T & 5.

Targalla subocellata (Walker, 1864)
Eutelia subocellata Walker, [1863] 1864: 67. Type locality: Sarawak, Borneo, Malaysia.
Targalla delatrix: Swinhoe, 1900: 85.
Phlegetonia delatrix: Hampson, 1912:84.
Targalla subocellata subocellata: Holloway, 1985: 192; Park et al., 2007: 69 (in part), pl. 12;
243, pl. 64: 243.
Targalla palliatrix: Park et al., 2007: 70, pl. 12: 244, pl. 40: 244, pl. 65: 244.

Male (Figs 21-23). Forewing length 14.7-16.2 mm. Head: labial palpus reddish brown
with black scales and speckled with white; frons reddish brown on dorsal half and white on
ventral half; vertex densely covered with reddish brown scales; antenna filiform. Thorax:
tegulae greenish gray, sparsely mixed with reddish brown scales; fore-, mid- and hind-legs
white, mixed with black and reddish brown scales. Abdomen: gray with fuscous or dark
gray 2nd to 5 or 6th dorsal area, whitish or yellowish brown with two blackish brown lines
ventrally. Forewing: distal half entirely gray; inner area of median line brown, often tinged
with dark greenish gray; basal, subbasal and antemedial line usually dark brown or sometimes
reddish brown, indistinctly speckled or almost absent; orbicular spot very small, white or
almost absent; reniform stigma dark orange yellow, oblong, distorted and concave on the
outer side with a characteristic exterior dark chevron area; median line orange yellow, oblique
and slightly curved; postmedial line almost absent or represented by a faint dark reddish

brown line and its dorsal half forming a comparatively conspicuous outcurved semicircular
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line located at subapical potion of costa to vein M2 or M3; subterminal line serrated, and its
outer area darker than inner area and with a dark brown triangular shade subapically; a series
of black dots on interspaces of veins marginally. cilia dark gray. Hindwing: uniformly dark
brown, slightly cinereous-white at the base; cilia dark gray, sometimes mixed with reddish
brown.

Female (Fig. 24). Forewing length 13.9-16.4 mm. Similar to male, but without two
blackish brown lines in the ventral center of abdomen and with reddish brown 7th and 8th
segments.

Male genitalia (Figs 47-49). Uncus very small, hooked, sharply flexed; socius
rectangular plate-like, with spinules. Ring relatively large; tegumen rather thick, smooth,
strongly curved in lateral view, with a very long rod-like process at middle part accompaning
by uncus at apex; vinculum represented by a distorted, tape-like sclerite; saccus long,
relatively broad, tongue-like and approximately same length as valva. Valva distorted and
rectangular, apex with weakly sclerotized and triangular lobes that bent to dorsally.
Aedeagus elongate, almost same length as ring; rostellum rather short and slender; vesica
multilobed, bearing three conspicuous cornuti (B, C, D; lacking A) and a densely spiny band
(E).

Female genitalia (Fig. 59). Apophyses posteriores weakly sclerotized and moderately
long. Eighth abdominal segment + antrum symmetrical ovoid. Ductus bursae narrow,
membranous on posterior half and bulged sclerotized, squarish, with two dense spiny patches
on anterior half. Corpus bursae rounded; signum scobinated and slightly curved inside.

fEERIEA : [INDIA] 19, West Bengal, Darjeeling, alt. 2,200m, 8. IX. 1983, M. Owada leg.
(NSMT); [CHINA] 1, Hainan Is., Near Diaoluoshang, Resort Hotels, alt. 750/900m, 20. III.
2003, L. T., K, Ueda leg. (KMNH) ; (13, 22. V. 2004), (15, 21. X. 2006), Hainan Is.,
Jianfengling, alt. 900m, K. Ueda leg. (KMNH) ; 1J, Hainan Is., Hongshan, 22. X. 2006, L. T,
K. Ueda leg. (KMNH) ; [THAILAND] 1319, Nakhon Nayok, Khao Yai, alt. 800m, 15. IV.
1983, Kuroko, Moriuti, Arita & Yoshiyasu leg. (OPU); 14, Chanthaburi, Khao Soi Dao, alt.
400m, 7-8. X. 1985, Kuroko, Moriuti, Saito & Arita leg. (OPU); 1J, Loei, Phu Rua, Natn.
Pk., alt. 1,200m, 21.VIIL. 1987, M. Owada leg. (NSMT); [LAOS] 24, Xieng Khouang Prov.,
Phou Samsoum, alt. 2,039m, N:19°08'14"/ E: 103°47'11", 27. V. 2013 L.T., S. Yoshimatsu &
D. Watabiki leg., (AB915678, AB915679), (NIAES); (12, 23. V. 2013), (12, 30. V. 2013),
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Xieng Khouang Prov., Phou Samsoum, alt. 1,940m, N:19°08'70"/ E: 103°46'81", at light, S.
Yoshimatsu & D. Watabiki leg., (AB915677), (NIAES); 19, Xieng Khouang Prov., Phou
Samsoum, alt. 2,064m, N:19°08'44"/ E: 103°47'14", 28. V. 2013, L. T., S. Yoshimatsu & D.
Watabiki leg. (NIAES); [VIETNAM] 1412, Tam Dao, Vinh, Phu distr., alt. 900m, 610, X,
1990, J. Horak leg. (NSMT); 1&, Tam Dao, Vinh Phu, alt. 930m, 5-8. V. 1999, H. Yoshimoto
leg. (NSMT); (133159, 22-23. V. 2012), (28, 26. V. 2012), Lao Cai Prov., Tram Ton, Sapa,
alt. 1,926m, L. T., N:22°21'182"/ E: 103°46'490", S. Yoshimatsu & D. Watabiki leg.,
(AB915675), (NIAES); 1J, Lao Cai Prov., Ta Phin, alt. 1,296m, L. T., N:22°23'485"/ E:
103°50'871", 25. VI. 2012, S. Yoshimatsu & D. Watabiki leg., (AB915676), (NIAES); 19,
Lao Cai Prov., Ta Phin, alt. 1,296m, L. T., N:22°23'485"/ E: 103°50'871", 25. VI. 2012, M.
Owada leg. (NSMT); 13, Dak Lak Prov., Krong Bong District, Chu Yang Sin National Park,
alt. 733m, N:12°28'01.9"/ E: 108°20'25.5", L. T., 13. 11l. 2013, T. Mita et al. leg., (AB915680),
(NIAES); [MALAYSIA] 4, Selangor, Fraser's Hill, alt. 1,500m, 27-30. IV. 1986, S. Saito
leg. (NSMT);1319Q, Frasser's Hill, L. T., 28-29. VI. 1987, |. Hattori, M. Miyazaki and S.
Yoshimatsu leg. (NIAES); 19, Genting Highland, alt. 1,700m, 20-22. IV. 1979, S. Asahina
leg. (NSMT); 1822, Genting Highlands, alt. 1,700m, 6-8. V1. 1986, Y. Yazaki leg. (NSMT);
134, Cameron Highland, Abu Baker, Jalam Sultar, 1. XI. 1969, H. Hasegawa leg.(NIAES); 87,
Pahang, Cameron High lands, G. Berinchang, alt. 1,950m, 21-22. VII. 1987, M. Owada leg.
(NSMT); 2339, Cameron highland, alt. 1,800m, V. 1989, (TMC) ; (1J, 19. XII. 1992), (17,
23. XII. 1992), N. Sumatra, Pematang Siantar, L. T., S. Yoshimatsu & K. Matsumoto leg.
(NIAES); 14, N. Sumatra, Kallo-hill, 19. II. 1985, (TMC) ; 1&, Sumatra, Brastagi, XII. 1991,
(TMC) ; 24, Borneo Is., Sabah, Kenningau, IV-V. 1984, T. Hasegawa leg. (TMC) ; 19,
Borneo is., Sabah, Mt. Emas, 12. V. 1995, H. Matsuda leg. (TMC) ; (3319, VIIL 1995), (17,
VII. 1996), Borneo Is., Sabah, Croker range, (TMC) ; 14, Borneo Is., Kota Kinabalu, Crokekr
range, alt. 1,600m, 1-20. I11. 1992, (NSMT); 2, Borneo is., Sarawak, Kuchin, Mt. Serapi, alt.
700m, 25. IV. 1990, (TMC) ; [PHILIPPINES] 1J, Palawan Is., Victoria Peaks, Trident Mines
(Nr. Narra), alt. 500m, 3-5. IX. 1985, M. Owada leg., (NSMT); 19, Palawan Is., Brooke's Pt.,
4. 1I1. 1995 (NIAES); 1439, Palawan Is., Mt. Mantalingajan, alt. 1,000m, 9-13. I11. 2000, D.
Mohagan leg., (TMC) ; 1J, Negros Is., Mt. Canlaon, alt. 2,550m, 18-22. VI. 1998, D.
Mohagan leg., (TMC) ; 2&, Negros Is., Mt. Canlaon, alt. 2,100m, 5-10. V1. 1999, (TMC) ;

(53, II-1V. 1985), (34, VIIL. 1986), Luzon Is., Mt. Thomas, alt. 2,000m, (TMC) ; 1J, Panay
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Is., Valderrama, Antique, Mt. Baloy, alt. 1,000m, VI. 2010, D. Mohagan leg., (AB915681),
(TMC) ; 14, Mindanao Is., Mt. Apo, alt. >2,000m, 10-13. VIII. 2001, R. Cabale leg.,
(TMC) ; (19, 25. XI-1. XII. 2001), (19, 3-9. XIII. 2001), Mindanao Is., Mt. Apo, alt. 1,300m,
R. Cabale leg., (TMC) ; 39, Mindanao Is., Davao, Baracatan, Mt. Talomo, alt. 1,100m, 17-19.
VIII. 1985, M. Owada leg., (NSMT)

G A RIMBALE T R—H, L —y7 (RALRTE), 74V (b
VR, NTAR, R TR AR, NTUVE, VAT, RR—VE, SUFTIE).
T4V, AUVRRVTHE (A7 02V E), =a—F=7, A=A 7 UTH
I OUEROFEIIREZ Z AL TNWDHIZD, FRFNLETHS.

5 KFIXPER OB A EZ T O EHAILR D Z & T, R EFZITH N T 5.
MEEAZ A & I T. pantarcha & FEHIC L < ELTW D28, IRFE DO TEIZ# B S &2 R L7z,

Targalla pantarcha Turner, 1922 stat. rev.
Targalla pantarcha Turner, 1922: 36. Type locality: Kuranda, near Cairns, North Queensland,
Australia.

Targalla subocellata pantarcha: Holloway, 1985: 192.

Male (Figs 25-26). Forewing length 14.5-16.9 mm. Head: labial palpus reddish brown
with black scales and speckled with white; frons reddish brown on dorsal half and white on
ventral half; vertex densely covered with reddish brown scales; antenna filiform.  Thorax:
tegulae brownish gray, sparsely mixed with reddish brown scales; fore-, mid- and hind-legs
white, mixed with black and reddish brown scales. Abdomen: gray with fuscous 2nd to 5 or
6th dorsal area with grayish brown ventrally. Forewing: distal half entirely gray; inner area
of median line dark gray; basal, subbasal and antemedial line usually dark brown, indistinctly
speckled or almost absent; orbicular spot very small, white or almost absent; reniform stigma
brownish yellow, oblong, distorted, upper end pointed and bordered by a indistinctly white
part at the inside, slightly concave on the outside with a indistinct exterior dark chevron area;
median line pale ashy gray, sometimes tinged with pink, oblique and slightly curved;
postmedial line almost absent or represented by a faint, dark brown line and its dorsal half

forming a comparatively conspicuous outcurved semicircular line located at subapical potion
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of costa to vein M2 or M3; subterminal line almost absent or represented by a faint serrated
line and its outer area darker than inner area with a dark brown triangular shade subapically; a
series of black dots on interspaces of veins marginally. cilia dark gray, often mixed with
reddish brown. Hindwing: uniformly dark grayish brown, often tinged with reddish pink,
cinereous-white at the base; cilia dark gray, often mixed with reddish brown.

Female (Figs 27-29). Forewing length 13.9-16.4 mm. Similar to male, but reniform
stigma concave on the outside and with a characteristic exterior dark chevron area. Hindwing
strongly tinged with reddish pink and outer area of forewing sometimes tinged with reddish
pink also.

Male genitalia (Figs 50-52). Uncus very small, hooked, sharply flexed; socius
rectangular plate-like, with spinules. Ring relatively large; tegumen rather thick, smooth,
strongly curved in lateral view, with a very long rod-like process at middle part accompaning
by uncus at apex; vinculum represented by a distorted, tape-like sclerite; saccus long,
relatively broad, tongue-like and approximately same length as valva. Valva distorted and
rectangular, apex with weakly sclerotized and triangular lobes that bent to dorsally.
Aedeagus elongate, almost same length as ring. Rostellum rather short and slender; vesica
multilobed, bearing two conspicuous cornuti (B & D), a plate-like cornuti (A) and a densely
spiny band (E).

Female genitalia (Fig. 60). Apophyses posteriores weakly sclerotized and moderately
long. Eighth abdominal segment + antrum asymmetrical ovoid with slightly protruded left
side. Ductus bursae narrow, membranous on posterior half and bulged, sclerotized, squarish,
with two patchwise spines on anterior half. Corpus bursae rounded; signum scobinated and
slightly curved inside.

HEEAE A Lectotype (Fig. 29): @, Australia, Q., National Park (3,000ft.), III, here
designated. [PHILIPPINES] 2, Luzon Is., Mt. St. Tomas, 2,000m, III-1V. 1985, (TMC) ; 17,
Luzon Is., Mountain Prov., Mt. Data, alt. 2,250m, 24-26. VII. 1985, M. Owada leg. (NSMT);
19, Mindanao Is., Mt. Imbayaw, V. 1991 (TMC) ; 19, Panay Is., Mt. Madja-as, alt. 500m, 23.
VII. -5. VIII. 2000, Ramel Cabale leg. (TMC) ; 19, Panay Is., Mt. Balabag, alt. 500m, 23.
VIII. -1. IX. 2000, Ramel Cabale leg. (TMC) ; 19, Leyte Is., Mt. Lobi, alt. 600m, 25. X-6.
X1. 2000, Ramel Cabale leg. (TMC) ; 19, Leyte Is., Mt. Bolocaue, alt.800m, 25-31. I11. 2001,
Danny Mohagan leg. (TMC) ; 29, Bohol Is., Mayana, alt. 300m, 1. 2001, Ramel Cabale leg.
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(TMC) ; 19, N. Palawan, Dumaran Is., alt. 300—-400m, Beginning of XII. 2005, Domingo
Mohagan leg. (TMC) ; [INDONESIA] (12, 30. IIL. 1985), (19, 15. X. 1985), Sulawesi Is.,
Toraja, Mt. Pedamaran, alt. 1,000m, Kunihiko Sohma leg. (TMC) ; 19, Sulawesi Is., Nr. north
border Puncak Dingin, alt. 1,700m, IX-X. 1985, Shinji Nagai leg. (NIAES) ; 19, Sulawesi Is.,
(Puncak) 32km from Palopo, Luwu, 30. IV. 1994, S. Saito et al. leg. (NIAES) ; 14, Sulawesi
Is., Sampuraga, Puncak, Pendoro side, 23. VIII. 1994, alt. 1,300m, T. Masui leg. (TMC) ;
1429, W. Papua, Wamena, Pass-valley, alt. £2,000m, L. T., VII-VI1II. 1997 (TMC)

DT 4 Ve OV Ui, N AR, VAT, RR—VE, U,
AV ERRVT (AT 02V, —a—F=T BEEE) . £0OM, GenBank I
Lepidoptera sp. (HQ951346; HQ951347; HQ951348) & L TRk TWHA—A T
U T REOERIIATETH 5.

i : AFEIL Holloway (1985) (2L~ T, T. subocellata D AT U = B IO=
2—F =7 A=A T UTHIGHEE SN, 74 Y BT T osubocellata & [
AT AT 5 2 &, HERREsd vesica BIZ7 L— MIRD cornutus (A) 24T 25 2
&, cornutus (C) ZAFEIIXR Z &, MRZRBAOH 8 K& antrum 2672 551k
MO T NG IR T, AR T 28m A 25 Z &, ductus bursae O
{BEERIZAE T B8y FIIRD spine NHFVFRZELRNZ L, T haa FU 7 DNA (COI)
O —FESNCHA SR EZRENBO OGN DL Z EFENOMIFREE B Lz, £74—
ATV TERTT 2a—F=T OMEDL TPEH#HNAE 7 B2 H0L. M T
infida &y Db LUVMEKRS H 20, ARITEHERNH E 0 BETT, SRR B0
MEAN L BN Z E BB TE 5.

Targalla bifacies (Walker, 1858)
Cryassa bifacies Walker, 1858: 1745.
Targalla bifacies: Moore, 1884: 64; Holloway, 1985: 189.
Eutelia delatrix: Hampson, 1894: 391.
Phlegetonia bifacies: Hampson, 1912: 81.

Male (Fig. 30; holotype). Expanse 29.7 mm (holotype). The forewing coloration is

entirely colored by olive brown, and each maculations on the forewings are more conspicuous
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than other congeners.

Female. Unknown.

Male and Female genitalia. Unknown.

AT AU T Uh

% ABADO TR BRI A Y — 7 @E RS Z &, EfR - AR - WA
BRICEND Z &R EN DML IIRS TN TE 5.

Targalla ludatrix (Walker, 1858)
Penicillaria ludatrix Walker, 1857: 1773.
Targalla infida: Moore, 1884: 63.
Eutelia delatrix: Hampson, 1894: 391.
Targalla delatrix: Swinhoe, 1900: 85.
Phlegetonia delatrix: Hamson, 1912: 82.
Targalla ludatrix: Holloway, 1985: 191.

Male (Fig. 31; holotype). Expanse 29.7 mm (holotype). This is a relatively small species.
The maculation on the forewing is rather simple than other congeners.

Female. Generally similar to male (Holloway, 1985) .

Male and Female genitalia. They are illustrated by Holloway (1985).

G AV T A

{75 : T. delatrix & {EL5 23, MEREAZ R ARTEREIZ L > T T. palliatrix 35 X O T. infida (2
TR T % & D (Holloway, 1985) . KEAZRARD valva DJtimas, T. palliatrix <° T.
infida @ & 9 2R DI & T, IBIAWA T — RO EZFFO Z ENBESIC
iRl TE D.

2. PO

SR TOFBINRNEE /2 g 7 7 T, delatrix it 7 i I F=2> KU 7 DNA
(COl) /N—a— FIEICES TS EE N BIE, 7 I X THRFFICZ L— %
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TERL L, AR BT DR 7 DNA N—a— NIZESKFEITAHTH L Z &N
R XI7- (Fig. 61). TOREE, itk 8 f 1 L SN TR NV—T%, L
W LU72 X910 1 Rid#ihl, 1 #wROFE~DOFHKE, 1 FHOEEE 1 O ) =L %58
W, 10 FEIZEHEST A ENTERE. FavHORBEMIZEBITAI hary R T
DNA (COl) 73— = — RO P IR EHRIE, 2 7 H AT 7.7 % (Hebertet al.,
2009), U T a URT 46 %, AXALTET 44 %, Y~~~ HTFE T 60 %
(Hajibabaei et al., 2005) TH 5 Z L 2RINTWAHDS, AWFJETHES L2 T. delatrix
MFENOHILEHR 54 % b, TALOHELIEVETH 72, ZRBRHIEVWVEE
ALTZDOH Tosp.1 & T.subocellata OFEMOEHLF 3.8% Th 7. 7, GenBank
IZ Lepidoptera sp. & L TREKSN TV DD H B, BEAUZ L - T T. palliatrix, T.
infida, T. pantarcha & [Fl7E L TAGRSCHF THIH L7z b DI, %4 2 Fig. 61 D47 |
IEIEE Y & R A ALEICEE X7z, & Ofth, Zahiri et al. (2011) (2 X Y T. subocellata
&L TR (HQ006210) (X, T.sp.1 OEHAEIY] L BRI —F LT,

Targalla J&I1%, AWFERERZHE XD E 22 FiaE L2 LIZRH0, ZNLIEED
IZ T. delatrix fifE (10 ff ; KBO X A Ffiax5Te), T euteliella FERE (4 &), £
ARFEHORE (8 ) D 3 DT oivd. ABIFHEREFD tegumen AKX < JHE
Hi4 2 LW FIREFRE 252 (Holloway, 1985), T. euteliella FlEAE & RELH O
HELL, SN REOHEREAS R AR D 2 OMOTEREDS T. delatrix FliAE L TR0 B2,
MOBENTWDLEI LG ENENRRSTRBEAL TWDHTED, ZRHOREOH
REVEIARAE TH 5. 20 Z LI FoBFRIc bR S, BIA1E T delatrix
BEo> 1 fE T. subocellata &, D 2 SOBIZEEFNTWS O T. suffundens
Walker, @ T. plumbea (Walker), 3 T. apicifascia (Hampson), @ T. scelerata Holland @™
I k= KU 7 DNA (COI) fEIkD—HEA 4 bl L7246, HAEAEHRRIIEN TN
D 94%, @ 96%, @ 11.1%, @ 11.8% L72-7-. ZOEH#HFIL Fig. 61 THRL
7o T. delatrix fiff 7 FROFHMEILE LR 54 %, 705 NNIHTEO Hajibabaei et al.

(2005) X Hebert et al. (2009) (2 X - TREINZT a v HORBREMICIIT 2
HEEEHRLD B REV. Len->T O~® oE#HERE, FRBHEFEIZIIT 5 EHESR
ELTIERERMEEE 2 Bh, BURTIE T delatrix FERED W & 72 tlik Bt 2 e 5
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ZEIEFTERY. 20D TIE, LR T euteliella FERE & KRB ORE A 72250
L Looh, 7Y HRNCEKIT 2 fthdirkx/e 7 /v—7" (Penicillaria J&8%) DOEEIK
REHIE 2T, T delatrix FERFIZE E40 5 AR OTERERIFFEIS L O ICEED W%
MHER B 2R D, 7272 L T bifacies (Walker) 1ZMEERZ oS 2 T 5 2 & N TE AR
MoTelz®, KX TN ERBNOHEETE DL 2 L 2B RDDAHITHE DT,

AR 3 L OHITE D G & BEAL

T. delatrix FEFEDO RZHOFEIT, HEASKEE THEEHREN LD O0MRE, Bk
BT Rs k& M3 IR ETOSMANCAE-T-=H AR ERY, HAMELITHEBEOT
B < B>, F72T bifacies & T. atripars Z R\ 7 OREIIMERN — BN H 0, HED A
NERALOIMANT (WL DR 72 B E BT 5. 2 OBEIRREII D 7 /v — 7 Tl
Ronpnz v, T bifacies & T. atripars ZFx< T. delatrix fEAEDOFE N EFO 14
W72 TEE &5 2 Hivs (T subocellata [ 3KE & RIARZREEAL 2 F5-025, KET Z D BEARD
RNDDIIAEOLTHY, ZHITLY FHRIREEEEZ HL5). T bifacies 35 &
O\ T. atripars @ 2 ffilE, KFEFEOF CENENH MR T EZBTH. T72
b T bifacies IZFTAOHENR AV —T @EHND Z &, SRERSABRIZEN, R
RSB IC RN D Z LN FNICHIZ D, T atripars 12 5 NZETRENE <,
RTAOHAN A TN BBATH L 2 L, BRBUIRE L, BEALHEMAET
FHBRE D Z &, BMTEABTH DL Z EERZNIIHT=5H. 26 OTFEIRRE,
mfE S T, delatrix FEREOMAE & 1T RMAVNCER D Z L 2R LT\ D. BIMIT—HEIC
B CTdh 5%, T.infida 31O T.pantarcha @ 2 FRIZIRVE L 7 B E#HDNS.

SN

e BMOIEENZ & 2 NER K ONRIEO AT, o7 v IR O L IZIF R T
KT, 22 LIEOR SOAAMBENT T atripars OBRER2 0, H%HOEEIICH 5
2 KOVHIED 9 5, SMUDFERRM DI LT EOR S 28> (Fig.62). T.
delatrix FEAEOMOFEIZ - TOREE T, BB L% 1/4-13 BRETH S (Fig. 63).
ZOBOEIOIE, 7Y IROMD 7 N—TTHE W0 ONDHX A TN B DM,
Targalla B2 < OFfE (T. delatrix FEAEDKFE, T. euteliela FERED T. scelerata, T.
duplicilinea (Walker), RIEEFLOREIZE F415 T. apicifascia & T. suffundens) Z #E# L 7=
LA, T atripars OAHRDBEZLUL ORI ZHTHZ Enbrol. LIEBn-T, T
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atripars @ Z O X 5 IR EIRREIE, AROEAIREFE EEZDND.

WEAZ 22

Uncus |Z T. euteliella FEFELIANOFEITcim2y 7 v 74K &R D, ZHUI7 Vv IR
o7 N—TIER LN WEERETHD Z &b, LY FHRIOBRFEELEEZ LN
TW% (Holloway, 1985). Saccus (Xfthod> 7' /L — 7" & RIBEIC T IRICHET 523, T
atripars |ZBEFE MR <, AL & IXBABEICE S, Valva 1312 A EDFET, flm)s
KELSEALTEE L7253, T atripars (XIFITWATIZITWIRT, TR 7 v—7L L
WD ERIE N LY FRINRTEE CHhDH. £/ T atripars 35 KO T. delatrix (% valva
DYeEEA IR S T UA TR CHMZEZ LTV, T euteliela fEEEE L 7B E
REEAFF-S. T.sugii, T. sp. 1, T. subocellata, T. pantarcha @ 4 ffi|% valva ™ 4o H e
EOMEINTES, WIRAPRLEH LIk E Ry, CofEb B UEMETH L (2
721 T.sugii 13 valva SMAIOZEEA LV RS HET D). T X ) iEiED T atripars
RZDOMD 7 X HROFIZITRONRWVEE TH L2, FHRINRIFEEEZ DI
%. T.palliatrix, T. infida, T. ludatrix Ti% valva O nN X 0 #HHL L, SMAIT
HIZ A T — R FE T2 13RO 2= & £, K512 T. palliatrix, T. infida @ 2 fli3/ 3L /30
BEENERIERNHTHY, ZIUIHLNRIEFIREFEE CTH 5. Aedeagus 1%, T.
atripars & T.delatrix TlZ rosutellum 7% aedeagus EADHKI 113 DEXTH Y, %~
MEMEL WA, £72 T delatrix 1% aedeagus &AK73 K< &<, ring+valva X9
LRV, ZOMOFET rostellum 23H F 0 RS, JeimldAzH RS, Tosugii @
F rostellum 3B U 7= R EREZ FE D, AFOBEAIRELE LB D LN T
X %. Vesica [TV FHOMEBED cornutus o723, T. delatrix 7 cornutus 73
HEDFHBETHOR E 25202, 2L T delatrix OBEBIREEEEZ 2 HN5.
T. palliatrix, T. infida, T. ludatrix TiIff&EN LV EHEL L, A~E ® 5 DOBE
cornutus ¢, T.sugii BEW T.sp. 1 TH 52D cornutus NFBDHINDHN, E O
cornutus 23BRK & 72 A DX, T. palliatrix, T. infida, T. ludatrix @ 3 DA TH 5.

MEAZ B

Apophysis anterioris (LD 7 ¥ TR DL < OFE & FERRKM L TW5. 5 8 Ik &
antrum 2>5 72 58 LEE, ABREO L < OFEIZB W TIIE TH 528, T atripars & T.
delatrix ¢ 2 #{Z ductus bursae & DA~ > TE DSR2 D, BAETTLY
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R 7RI EIRRETH 5. Ductus bursae & corpus bursae DEEEFHIENELT D Z
L, By F LD spine #f£ 5 Z &%, T. atripars 35 L OMho Utk & Bbivs 7
Y RO TITROSNRWEE T, T atripars ZBr< T. delatrix fFEREOFENEFS T
IR IEE & B %2 b5 . Ostium bursae DFZIRIZ T. palliatrix, T. infida, T. ludatrix @ 3
FEEAIERITAT, ARIEICTROZEHEAFEEL THY, 20 3HFEOLFIREY
EEZBND. 7272 L Topantarcha RO DML IEFRT, A1 A ZEH T 5 1H
MAHY, L3 e OREA SIS . Corpus bursae EIZ&H 25 signum 1%, ITHk7e
fthod 7 —7 B KO T. atripars (ZKX419 %723, T. delatrix X2 >, LA ORI 1
SFF 5. T. palliatrix, T. infida, T. ludatrix © 3 FfiZ signum 2358 < & L C corpus
bursae HRICMATZZIERZ S D, Zhvd LY FROBZIPERELEZ 2 6N 5.

U bEDRERZESE 2, T. delatrix FEEFO/DHECEZEIRE B4 5 L CTHEAT &
FBEZRY £&07 (a0 FHRIPE, p: fALPHE). 2BSREICEID Y TonEE
%, #EESNTZ7 7 K774 (Fig.64) Exfit LT\ 5%

1 BMOIEEIZH 5 2 ADuREED 5 B, AMUDEANROEIZS LT, Foll ok
STHDH (@ | FRULoRETIERY (p).

2. APAOHIMBHARICEN D (@) [ K2y (p).

3. ATBADBERUTMER) AN & 2 (HEI TR D AMANC IR O KR 22 R A A2 H T 5)

(@) [ PER AT (p).

4. WEXZRRARD valva Ml 1L, M<EALERKRTHS (@) [ IZIFTEHKRTHD (p).

5. MEAZ R4 ductus bursae & corpus bursae DI, B L T/ 8y FURD spine %
S (@) | BERI TNy FARD spine 1[I 7220 (p).

6. HEAZE 25D aedeagus 1T A< F<, ring+valva XV HE < FEET S (a)/ring+valva
DB DITE.

7. MEAZE 25D aedeagus @ vesica @ cornutus 1X, ‘H{LA35 IEBATRRIRD & 0 %
Fprz7puy (@) | B LTZBRIRD b D 2 EEAF S (p).

8. WA B4 corpus bursae (% signum % 2 OFF> (a) | £\ 1 K> (p).

9. MEAZE 25D aedeagus @ rostellum X, aedeagus 2KMD 1/3 LLFDOE X T, Jouis
HAHZHEOD (a) 113 L EOESTREIIES (p).

10. HEAZ 245 aedeagus @ vesica I, spined band (cornutus E) % 5> (a) / spined band
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IR 720 (p).

11. MEAZRAROH 8 IR & antrum 2572 5B kX, UM T&H S (a) /ductus bursae
E DS A~RNS> TlESTZIIRTH S (p).

12. MR RARD valva IZAELIERHTHL (@) | KR THL (p).

13. HERRE#RD valva 13, FMANZ A 7" — R E T2 I3R 28 2 o (a) | Fi7z72 0 (p).

14. HEZZ 225 aedeagus @ vesica b spined band (cornutus E) (% BHZE 72tk
cornutus K> (a) 1 F=720 (p).

15. MEAZB AR ostium bursae 1%, ZEA PR CAMIMICHE L7222 S (@) /
AR TR I D22 (p).

16. MEAZRE:D corpus bursae @ signum (%, R BRI S (@) [ B LW (p).

17. HEARRAR D valva 1%, SEiD R IERIMENTE S, WAL Lok & 72
% (@) | #RTRL, IZFEBRRTHD (p).

fER & LC, [T atripars), [T. delatrix|, [T. palliatrix # &% 27 L — K (T. palliatrix, T.
infida, T. ludatrix) = Clade 1], ['T. subocellata &3¢~ L-— K (T. subocellata, T. pantarcha,
T. sugii, sp. 1) =Clade ll] ® 4 D247 5 Z 3 TX (Fig. 64), Z D677 T R
7T DI PR ORE R (Fig. 61) BB LEFHLILIEERE R o7, KR
Fig. 64 @ Clade | & Clade Il ZHtY £ & T T. delatrix 2>5ETTVWAHEDS, Fig.
6L IZBWTHZDEEMZRT T — A N7 v 7 flN 95 LEWMEZRLTEY,
HNESDTLEIREOMENOLXFFINLMR &7 o7-. T atripars, T. bifacies, T.
ludatrix @ 3 ffiX DNA /N—=a— ROFHRNENZHIZ Fig. 61 TIFERY BiF 52
EIMNTERD oI, Rk Uiz X 9 s ERen~ o, T atripars & T. bifacies 1381 5
TN LT R THDH Z L, T ludatrix (% Clade | IT/RT 2 Z &R ST, £
72, Fig. 61 2815 Cladel & Clade ll OFEH DT — 2 b7 v FfEIZFNZEH 40
IR CEEMEICZ LW, ZoZ &1E Clade Il (IZ& £45 T. pantarcha D43 FEZARY
NENAHETHL Z LICEKT B2 60, BESETFHICHLEDZ L PRES
NHFERL->TWD. F72b 5, T pantarcha IXMEHEAR EERIZRED HIZHA ST T
subocellata (ZUT# THH L EZHND DD (L) - TBRESHEFNELRICL D 7
7 K77 A (Fig. 64) Ti% T.subocellata &R U Clade Il (25 £41 TV %), Clade | IZ
HFEND T oinfida &b, AR TIIWVW OO REELFLTEY (F: T
pantarcha & T.infida @ 2 fii%, BBANRIKHNORE 7 BEHFOLIEE LA L
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TW%), TBESETFIICS ZOREFINEIHIRE LRV RER> TS, DL
EOZ LD, KFZETIE T delatrix flifEZ 4 D252 LN TE, TDHH 2O
DOIRAENT2 7 L— K (Clade | & Clade I) OFFMEIZCCAHETHDLLOD, £
LIsha T. delatrix, T. atripars, T. bifacies 13ZIZIRMMANCEIR D Z ENFFS
LR Lo T

AFERER X OV Dirig72 7 )V — 7 OFEMI R R 2 AT 5 72 011X, ZEAER
IS, MOBRFREE S BT S 67250 BUF it gtds L OSSR T Re S J
PN EEND.
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Fig. 1. Resting posture of a male adult of Targalla subocellata (Walker). Photo by D.

Watabiki at North Vietnam in 2012. *

Reniform
Dark chevron Antemedial stigma

area line

Subba_sal Postmedial
ow— line line
line
Median
band
Subterminal
line

Fig. 2. Terminology of wing pattern used in Chapter 2—4 (Targalla subocellata (Walker)). *

#

[KDFI 5] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its

close relatives from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera

Science 65: 158-179.
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Diaphragma
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Vinculum 24 A Rostellum
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A \
Tegumen
B
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Fig. 3. Terminology of male genitalia used in in Chapter 2-4 (Targalla subocellata
(Walker)). A: valvae + saccus in ventral view. B: aedeagus in right lateral view, vesica

everted.

Papillae

anales Eighth abdominal

segment
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Fig. 4. Terminology of female genitalia used in Chapter 2-4 (Targalla palliatrix (Guenée))

in ventral view. *

# [X D51 H5E] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its close relatives
from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera Science 65: 158-179.
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L] — 2= 13

L — 18 — 19

Figs 5-19. Adults of Targalla spp. 5: T. atripars (Hampson), &. 6: Ditto, Q. 7: T. delatrix
(Guenée), &. 8: Ditto, Q. 9: T. palliatrix (Guenée), 4. 10: Ditto, Q. 11: T. infida Walker,
sp. rev., 4. 12: Ditto, &. 13: Ditto, . 14: Ditto, holotype, &. 15: T. sugii Holloway, J.
16: Ditto, @, [AB915682]. 17: T. sp. 1, &, [AB915685]. 18: Ditto, 4. 19: Ditto, @,
[AB915684]. *14: © Natural History Museum Collection, NHM. Scale bars = 10 mm.

GenBank Accession numbers are given in the parentheses.”

# [ 5| Ht] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its close relatives
from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera Science 65: 158-179.
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Figs 20-32. Adults of Targalla spp. 20: T. sp. 1, . 21: T. subocellata (Walker), J,
[AB915687]. 22: Ditto, 4. 23: Ditto, &, [AB915681]. 24: Ditto, Q. 25: T. pantarcha
(Turner) stat. rev., . 26: Ditto, J. 27: Ditto, Q. 28: Ditto, . 29: Ditto, lectotype, 9. 30:
T. bifacies, holotype, &. 31: T. ludatrix, holotype, &. 32: T. repleta, holotype, @ (= a
synonym of T. infida). *29: © Australian National Insect Collection, CSIRO. 30-32: ©
Natural History Museum Collection, NHM. Scale bars = 10 mm. GenBank Accession

numbers are given in the parentheses. *

# [Ko>5|Hot] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its close relatives
from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera Science 65: 158-179.
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37 38 39 40

Figs 33-40. Male genitalia of Targalla spp. 33-34: T. atripars (Hampson). 35-36: T.
delatrix (Walker). 37-38: T. palliatrix (Walker). 39-40: T. infida Walker sp. rev.

# [ 5| Ht] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its close relatives

from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera Science 65: 158-179.
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47 48 49 50 51 52

Figs 41-52. Male genitalia of Targalla spp. A, B, C, D and E are representing the cornuti on
the vesica, when everted. 41-43: T. sugii Holloway. 44-46: T. sp. 1. 47-49: T. subocellata
(Walker). 50-52: T. pantarcha (Turner) stat. rev. *

# [ 5IHt] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its close relatives

from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera Science 65: 158-179.
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Figs 53-60. Female genitalia of Targalla spp. 53: T. atripars (Hampson). 54: T. delatrix
(Walker). 55: T. palliatrix (Walker). 56: T. infida Walker sp. rev. 57: T. sugii Holloway. 58:
T. sp. 1. 59: T. subocellata (Walker). 60: T. pantarcha (Turner) stat. rev. *

# [ 51 H7t] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its close relatives
from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera Science 65: 158-179.
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Targalla subocellata [VIETNAM 2012; AB915676] ~
Targalla subocellata [LAOS 2013; AB915679]
Targalla subocellata [LAOS 2013; AB915677]
Targalla subocellata [VIETNAM 2012; AB915675]
Targalla subocellata [VIETNAM 2013; AB915680]
Targalla subocellata [LAOS 2013; AB915678]
Targalla subocellata [PHILIPPINES, Panay |. 2010; AB915681]
Targalla sugii [VIETNAM 2012; AB915682] > (Clade II
Targalla sp. 1 [CHINA 2009; AB915686]
Targalla sp. 1 [VIETNAM 2012; AB915683]
Targallasp. 1 [VIETNAM 2012; AB915684]
Targalla sp. 1 [VIETNAM 2012 ; AB915685] (HOLOTYPE)
Targallasp. 1 [CHINA 2009 ; AB915687]
Targallasp. 1 [CHINA 2011 ; AB915688]
HQ006210 Targalla subocellata [Hong Kong] = T. sp. 1 =
HQ951346 Lepidoptera sp. [AUSTRALIA1999] = T. pantarcha =~
4100ﬁ HQ951347 Lepidoptera sp. [AUSTRALIA 1999] = T. pantarcha
HQ951348 Lepidoptera sp. [AUSTRALIA 1998] = T. pantarcha
-5 36 | 100 [ largallainfida [LAOS 2013; AB915689]
HQ951349 Lepidoptera sp. [AUSTRALIA 1985] = 7. infida

99

38

95

> Clade |

98
100 KF492013 Targalla delatrix [Sumatra |. 2002] = T. palliatrix —_/

Targalla delatrix [JAPAN, Okinawa . 2005; AB915690]
LHQ951353 Lepidoptera sp. [AUSTRALIA 1977] = T. delatrix
100 HQ951351 Lepidoptera sp. [AUSTRALIA 2005] = T. delatrix
HQ951352 Lepidoptera sp. [AUSTRALIA 2006] = T. delatrix
HQ951350 Lepidoptera sp. [AUSTRALIA 2000] = T. delatrix

‘{ Penicillaria jocosatrix [LAOS 2013; AB915691]
Targallodes vittalba [LAOS 2013 ; AB915692]

Fig. 61. Neighbor-joining tree of Targalla spp. based on 616 bp of the
mitochondrial COIl gene. Accession numbers HQO006210, HQ951346-HQ951353 and
KF492013 were quoted from GenBank. Two eutelid moths, Penicillaria jocosatrix and
Targallodes vittalba, were used as outgroup species. The bootstrap method was performed

with 1,000 replications. *

# [K D5 H5E] Daisuke Watabiki and Shin-ichi Yoshimatsu (2014) Taxonomic study of Targalla delatrix (Guenée) and its close relatives
from East and Southeast Asia with description of a new species (Lepidoptera: Euteliidae). Lepidoptera Science 65: 158-179.
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Figs 62—-63. Terminal spurs on tibia of left hind-leg of Targalla spp. in left lateral view. 62: T.

atripars, 9. 63: T. sp. 1, ¢. Black lines indicate the two under terminal spurs of left hind

leg.

—_

T. subocellata
T sugii
17 — Clade I1
— Tasp:
9,10, T pantarcha _]
11
T infida =
12,13,
— 3,4,5 — — 14, 15, T. palliatrix — Clade 1
16
T. ludatrix _J
6’87’ T. delatrix
"""" 2 T. bifacies
-------- 1 T. atripars

Fig. 64. Morphologically-based cladogram of the Targalla delatrix species group. Numbers

1-16 correspond to the character numbers mentioned in above manuscript.
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2—5 & -BEEHOER : ReFLTHY) U EZOERE

BE

Earias J&I% 49 f 2 L ZLv 7 LR 1 7 —7T, 77U 0T
T, A=A T VT OB EEIII 2T T3 % (Holloway, 2003 ; Poole
1989). AJEIX 7 # U > 7 E. cupreoviridis (Walker) <>, 7 %4 & U >4 E. vittella
(Fabricius) & \» > 7= U & Gossypium spp. =° 4 27 < Abelmoschus esculentus
(Linnaeus) Moench D A&7, WL TIIA Si=4 7 7 ICRE OB RN
BE -T2 L THBIE EOREE 72> TWws (Malumphy and
Robinson, 2002). HAREWNTII =% 74U > # E. roseifera Butler 73>
HOELRFRE LTHONDD (AARSHEMW E R4, 2006), AlighkfED A4
A _R=F T4 Y H E. roseoviridis Sugi # 1% U & L7-ilmkafE & OFkHIH
LL<MEE R TV, FR=FTH VU HEFAR=FTH Y U,
HARD b1 T 5 R Z B DR MARIEATWD ESNDH, W7 ZFH
fEE L TH> TV 5 3CHRSS (Sugi, 1994), [RIFED FFERI(RIZ & 7= D wIREM: 2 g
THXE G R oD% (FH, 2011a), S TFHIRERN K< 202 TWRdso
. £ZTIhG 2 FIZER L, SVAEMOAERFERNIIE, 26 CNTEITHKED
HNBTERE & i TR I EE D W I R 24T o T2, 2 2 TIEENE N O
Fez 2 DOHEBIIHT THET 5.
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2—5—1 R=EUTFV U HOERFHNE

&

(]

N=% T4 Y 7 Earias roseifera Butler & A4 X=%F>7 4V ¥ E.
roseoviridis Sugi X, WIFN LY Y VRHEFEMEME T LI ENMLNTEY,
W D A& i ) U AR E 22 & 2 PRIRZEE O A TRkl T % (F K, 2015) .
L L7273 DA BB T 2 R e, BMEA S T/ERIZ OV TOMAN A Z
LCWele®, M ONAEMICEB LI AT L2 Eit L7z, ZO/E,
N=F T AV TONRZY Y VL BROEA WP OHRET D ENTE,
FLIOITFELSIMBIE B LOENFBEBE LT o2& 24, AEOE M
ERVWEMEO CTHRT 22 LN TE. RBERRAAN=FTFY
ARERRRBEZ BT L20MIAHATHY, SBOMENLETHD.

RABHICBWTEHEEOET 2V F 2y AN HIZE Abh, —fBidy
AR TEEOZHEOFRE LTHLITWS (I - Bk, 1986) . F= v H
TIHEEEOHEITID R, euXaTRRA A TRO—HICHEMOHEN S F
NTWDH, v ERCTIEER (2011b) ONBEERICKBIT Y TRL T %7
VONHRE A FT Y ANHRO L —HORICHEIEORE N H HITTE R
(#5424 « fh [, 2003 ; Yoshimatsu and Nakata, 2006 ; &5 #44 « JI[ &, 2016) . ~_=<%F
YT AV INEY Y VEOFERE LTHMLIL, ShHRIEY Y DO LW
CAEFITBAN - BET L2200, [REBETHHFEMMITRE fE2 KITT
LEans (MR - MM, 2003) . R=F T AV U ATOFRFMH THLY Y Y
FIZE, YYUVEHL LR EEIN MM A MO TEY, ZHAITHEFEO
Exobasidium JEH OEEIZ L - THI & I S s, FEEHE GEE - 1B I
L <IER - WEMLLICMBOREEZ M S WEE R L, 1XCOH%RkE, Oba
HIZEEHIROTFEBELEC MR TH Y (L, 1999) , IEK - WE LT
HEE 2N THD (Fig. 1) . ZOWbpd “x0 (gall) » OFRHE IZIXEE

131



O, B - X =3E, BREE, MEE, N2 T VT, UANVRERLITE
VoG- B, 1996) , F0 S HER - X=HIC KV BRI R NWEER
TOHRBREIIZEMONDD, HEICLVERSINDIEZWEERT HEOHR
FHIDR, FavHTIIY I A TROYrE 7 v 7 4 Commatarcha
palagosema Meyrick 728, A T 7 V72 EOE Z W L OE O T OFRRIZEA
THZLENAANLHONTVWHRETH S (Yano, 1959 ; A4, 2011) . 22
T, R=FT AV U HOHREYY VS BIFORE 2O LR iEk, B
L OMH G R E ER L IRHERY (XA LT T R) IZLHEEITEOBIER 4
WD & & HIT, AEOEENEL 2 WAEME, ROy Y VHOFRLELTO
FEIZHOWTBLRE L To72. B, SHBEPEAZVORBIIAELCTLFEEEZNT
DVEDER, DRDPOTEHAWVWAKLEREL TWND EEZXONDIED, FFEEIE
ERNDO—IZEBEZ DI EHLARBTHD I LD, BHEIIXZ OEBMEITE)
FABDOZWEMEE AT 2L TEDH, R LAMRIITHE, ShBRBE VA
EEERETHIARKDOZNEMEEXFIT D702, HAWKREDOFFIEEEZNTY
I ERET2ITENIFEENESE LT 7.

MEtEB L UGk

1) MBI D 20 S O RERE

BAMNCB T D AROH ML HERTHZ L2 HE LT, 2016 425 A 15 H
IZEFER S UAR TR, LW 2016 4 5 A 20 BHICHEREREAEITZ
IZBWT, MRSy Y VHICA T BLIROBE V00D, AR O RS
TED 2RI OB, BAWEZTOREIECEZTFEBR, HhHizck-oT
BEINTHDINE I LI CHEREZIT- 2.

2) 5 EE FERIC &L D RerElg
AMOHEENMEL A WVEMED LV MBI MR E A E LT, LUTofiis
fHERZE BAICBWNTTo 7.
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- BABEIC LV ok

1) BV LA O Plmsh b 1 BTS2 VT, TR
GRBEERICE DBMOBERER AT, T72bb, 5 UABHOMEMKIIRmIC
FEBMNECLZEZ UUTF, THZW+FERE]) OLZfHERE L THE L
TV, BABITZEOBEITIZIITMA T, Bl FiEs Sy 2ExX (U
T, T2 W+ TR HREFEREX)) 252 THEEZTo72. WTNOMERED
BAE TOBMERA L WTL TEEZIT 272720, ANLREHEFEITIHND
ZENTEY, BRFF BN THEZIToZ.

R I ESUE EYo¥ aWiab ]2\

2016 - 5 H 18 HIZBABH'E 2 L Vol 1 MR R HEIE - Sk
L7z O T ST EREITo7=. EBRIIT THx W+ 1TEB) ok
525 70—7 1 R &, THAW+TEBHEEREX) 252571
—7 2 GER) Z&iF7-. B 110 mm & & 55 mm OFEHL 7T AT v 7 o
BEEMERL, ThEN I NV—7wICFA LRSS CRHEZITo72. 7ok, BN
VISMIAN TR G2 % VT 24°C16L8D D&M T CRB 2#1T- 7.

3) (REHERIC X 2 B MEsE

TEBEERTI—ALHE 2R L, EHAME X WAMEOFEMZFisk &
BREEATHI2DIZ, P ERET LT % iPhone5 DX A LT 7 AREREA A
7= 60 M OEEERFIC L VRE Lz, REI21T 2016 4 5 A 24 BIZKW
BOEHE v Bonofimshi 1 EEEH Wz, R LcBhimnL, Heebis
KF (0493%%), 15 43%%, 30 70fk, 60 0 OMUGAFRIEEE L L CRKL, KM
DFEE (FH2 Wb —#aEte) NPk TED LI ICERSN I MBI
117,
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R

1) TFAMCIBT D 200D DL R

SLCAEHND 2 EF, BABIZEND 1 HIEOhHE2 Y Y PHE BN
DEZWINOHEDLZENTE, 2ZL, SUARTHO 2 #ARO > S 1 EIR
IEREND 4 ARICTIIR L RoBRICHID TR SN2, 26 < E4E
FRIERS T, HAVOREIZEAL T b LRI, Z o
HAN+TFERE] B2 L TRE L%k (Fig.2), =& ) —iRIRIEAL LT
[EE LTz, 05 AR & BABIZEOS 1 EERITERERICITBEIC T
T, BRLTRESTZEAVONMNZEIELTEBY, BXWIZIEAEE M
(REHE) OMEIZELTTERBENTVID XD ITER LB E-> T,
B, WAL bREROELREINLY Y VHOKNPE L HL> T\ e
D, TOIFEALEFIANAFHDONLY F 27 LY Arge similis (Vollenhoven) (12 X
2bDT, WEENPSAMITRWEER)NoT.

2) S EE BRI K 2 R tElss

- BAMREIC LD BGOSR

SUAHHH LSO iiL, TEx W+ 158 OFEEZNT Y
HEIICERELM, HFAWAKGERL, B4E2H 5 BRI, 20 13 H
BIZIHE LT, BABZEL VSO T X rEEE20 LV lb L5
IR L%, BEREZXDS BFELIFRL2EE L TREL, BE2D 10
A#zlziifk, 20 12 BRICIHE L. Wb BEZOEIIER L2 o1z,

s BRINC K D fs o gh i
In—7 1 (HRAW+TFHEE Ohx5270—7"3 i) TiE, 1
RO 2 EARIZEBICE WO/~ /RAL, 1 ERITRARNIET L
7o, BAFOEZWBIRPCEIIGO T2, FifFRbDz 2 HEMLZN,
2 A& HITK 10 AR, F—OEX VORI TIHmI L, Fishh s o TH
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R VDI A~TFTERITH LTz, 7ok, B BRPEZ WO A 3 511X
BIETE oD, HEOBAODRRLLONTZZ LD, FETHE X VORI~
HAD LTWEb D LB LNz, BaRICHE U7 % ITEBIICE 2\ WO OEH
WCACTEFFEEZNPCVIRD LD ICEREEZHT, To%Bs X% 10 AMO T
~flnsh 2R Tk L, 1 BiRixzo 126 BRICIELZ. UlboZ &
B, P &b B HUBICIT L BROFEBEERT AL, BIOTH
ZWNW+TEE] OAEHERE L TEAT—VESE T TEXHI ENRINT-.

ITN—7" 2(IEH 2N+ FEB+HREFRHEX | 25 27 7 Vv—7" 5 {EIK) T,
TR T ORI ORI L IR OMERENT~E AL, HAWIZE
AT D ERITN Do 7z, A LA RITEZXZOT TREZHET, WD
MOEEPBEARNOHAD T HBIETE 2. £0% 3 ER2Fimshh
RV~ LERICME L, TALUBREAT DI LiTRn o7z, BH&ITHE
FEEAWRHEOFFEELERL, 3 fHkLH 13 HHOHED &K lms) il
R Chb L7z, 2o%ENEhmb,rn 156 Bt E 65 Hi%, 77 HZIZPML
L7z.

3) (REHERPIC X DR rEEss

60 Zy M O R B 2> 533k L - iR BALARE (0 /51%) & 15 /3%, 30 4y
%, 60 HEOFILEG AR L2 (Fig. 3). MIIFEBENE > TWAHEN T,
FHI B PERE LIEE S Th D, o BitaiE (Fig. 3A) TIEE AW OEREN
A RO EBIZEDIL TV DA, 15 /3t (Fig. 3B) Tlid—# D 1-3@ a0
COmBI, BRREDOHZWAENELL TS, 512 30 2% (Fig. 3C)
TILEBH L7 Fk D 2 WRE ORI IRN > TWDDRHN5. 60 5714
(Fig. 3D) (TIFTmx ERIZ L » TEH L T HRPED OFRFRAE & DN 5
T, TEBVPMLVEROLN TS, DKk, Fig.3 OFIEEBENIZE S T 5D
TEEIX, FHETIKTIRTERINE. 2B, £V VT LOEBEGIE, 60
SEOMIZHR LICEH a USMIERE L T o7 2 & bR T 2.
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E5

ERMEE 2 WA
BATOHRREIZBNT, FHEZITo 2 AL HIZY Y VS BIROE
AWVINON=F T AV T OHREHFLZENTE, SHICFEBEERL
TFERELALNIZ ENG, KEOHAT TOREBMNBO LN, BNTO
G 8 E ERICHN TR, 1 @B HE 2 WV OMBNEIZEA - lRETEZZ
EPD, ZWEMELIFERFOZ NI, F THAW+TEE] OB
ZEHERE L TRAT —VESE T TEDLI N ool LNk, (KiEERK
EAIZBW T H KIS BN TR E 2 EBICER L WAk RElEIhi-Z b
X, AFEOHEBME X WAEMEZ LB RTRRE o7
HAEMORBIEIZE, EEOA%Z%FEL TS obligate fungivore &, fEMIA%
FMCEE L ER TS facultative fungivore 23151 T Y (Komonen, 2003),
FEZVEEORBEIZE N THHMEZ R LICZWHERT S facultative
cechidophage 231541 TV % (Tokuda, 2012). RX=<%> 7 F VU U HDHE, 4
[5] D EERIZ I TE MR A IRIC I 2 CH A W& TRBOW T 28R L,
Frio s~ &l sh A FERE I+ EE 2 B R T 2R FRBEI N2 &2 D,
facultative 2B - LVWVBRE THH B2 LN, Ta vVHOHEBMIE, Hhx
IR N—TTIREICEV IR LA DO THDH & I TS (Rawlins, 1984) .
ARFEIIHF R LAEES MM LIERT S LI, SEEHICEBMEE 2 VA
PEBLBETELZ LD, KEORML, WEENLELRERE~EBZE
HHMECEREZ R L TS AREME D 5 5.

EHRFEL L TOR=FLTH) 0

S B ERAZ B L T, HmshmNTZ oKD 2K E 2 VW Tt
&L, Tl BENIXIE E A RO CTAETET 5 2 LR S . AR
DHHIT Y Y PH O HRACH O HFAN N 7% & 1T THE IR DL N~ £
ANBETLZ MO (MR - MH, 2003), EORT—Y OB NENT
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DOMNENSTEFHELNWZ LIXINE TRINTIRN2723, A RIOBEIC X
D, EMRICEBAT DO FRHHBICEDLOMFILEALETHY, HEILE
BRI 2 RET H01%, BICHEBUBEOSNHIZLDbDTHD Z EHH#H
WTEE, BB, RERTHLRLEEIIC, M) Fay Lo DIIRERDELE
LS BETIN, RENBEZOEICEXHET DL, FEAEMEERD
RUWVRETHLEEZDBILD. TOM, BREFMETFTTIERN=TF I TD
PEIRFLDY Y > DHEEEAE  (Pycnostysanus B2 & - T O HTEECIEFE DA
T HHEMR) & LIZLIER OOV TW A EAERH D & &S50 (Kaneko et al.,
1988), =% T AV CAIFHELICEINL, PEIILITER LN Enb, Z
AUFPEINAL TlE e < B OB AN TH Y, £ VHEIFERFE & O BEEM:
LA SN TELTEMTHS.

51 A 3CHR

TTERI L, 1999. Y VY bR, H AW R T KRR, /& [EF () : 951-952.
EERMNAE S, WA

HIAEE - BP0 FE, 1986. $ErXx D ZEE - Eihoy R7 v 71284 pp. 2EM
FWRE L=, WO

FERA], 2011a. =7 A%, UV iR FERA W), HAREMIEEE

(I8 2: 43, 186-187. “FHFECE HIfR, HUR.

FHEZEH], 2011b. AT W X7V 8R, X7V oNERL FHRA R, H
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Figs1,2. 1. Aleaf gall on Rhododendron sp. caused by Exobasidium sp. observed at
Tsukuba. 2: A mature E. roseifera larva feeding on whitish hymenium on the

surface of a leaf gall on Rhododendron sp. induced by Exobasidium sp.”

Fig. 3. Time-lapce photography of fungivorous habit in a last instar larva of E.
roseifera. A: 0 minutes. B: 15 minutes. C: 30 minutes. D: 60 minutes. The portion
consumed over 60 minutes (at shown in D) is outlined and superimposed over A—C.

Dashed lines indicate the portion of whitish hymenium not yet eaten. *

P ImoBImE] @l - FE - (017) VY UHOERA=E LT A Y LA OB AN L V0. Bi#=

2—3 Y —X 20 : 49-55.
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2—5—2 R=Fy7FVorHe
FAR=FTFY T OSEFRFE

&

(]

A A R=F T AV A E. roseoviridis Sugi IF#EKEE XA THEME LT
FLE SN T, WmAE XA TEME L CililicsnieX=7FV 75 E
roseifera Butler OHfifkfl & S AL 5. WFRIIMEEA 4R 2 & TesMTEREDS K < LT
WL HDOD, FAARSLHBOGATIZ L > Tl TE 5L EandiEn (12, 1982 ;
Kononenko and Han, 2007 ; /i, 2011) (Table 1), #hHROFAREIZA U 5 ARZE
EOFMICL > THHAITED LI TE (BK, 2015). F 7= mfE T HFTHY
RaofiE LT, HRENTIEIR= 74V IR HE GBI RO
BABIZDT THAAT HDIZR L, AAR=FUTAY U HIFERSROASE
REPOHHBROWERGIZNT THMTHE 35 (FH, 2011). L2 L722R
5, AAR=FLTAHY VANR=F L TH) o HDY ) =5 LTHbNRD
%60 d 5 Z & (Kononenko et al., 1998; Sugi, 1994), X=%F 7 % U > O HfE
TH LR RRESN TS Z E (FH, 2011), ~=%F2 74U UHRRA
B LEBERBEOTHICHZ U TFNENLITEREINTZZ L (f@H, 2008;
Owada et al., 1994) 705, M % 7 O RIBRIZ BB 2 LER H - 7z,
ZZTRIIHEERLE LEEMAEESHICERL, ¥ 7 $05+ - TBHESE
FHIFE 21T o 7.

MEtER LUk

1. 3 15rIntse

TR, 20, BRI, iy, BIRER (BAE, HARREE, HZ

140



B, W2, BAE BXRE), R GhRE) & 73R EI0ELRTR
EAROEF 28 EIR% 0T FHICH . AMHZXREBEOT % U U E.
qupreoviridis (Walker) & €€~ 74U >4 E. dilatifemur Sugi % 1 fE{E&5 >
Huiz. DNA ofitiZEA W insol 1 K% 454 L, DNeasy Blood & Tissue
Kit (QIAGEN) Z I\ THF v hD 71 h LIV T 72, 2 b= KU 7 DNA
(col ) N — 2 — F 6 B o # W\ i X LCO1490
( GGTCAACAAATCATAAAGATATTGG ) & HC02198
(TAAACTTCAGGGTGACCAAAAAATCA) (% 3.2ul)  (Folmer et al., 1994)
EHW, &% OGNKRE PCR F 2 —7 AN, —~ /L4 7 7 —TaKaRa PCR
Thermal Cycler Dice® (% 71 534 #) 12k 0 K& S 7. LC317375-LC317376,
L.C317378, LC317380-LC317383, LC317400-LC317403 |% 94. 0 CT 5 A &
H%IC 94.0°C T30/, 44°CT 30 B, 72°CT 1 OKJE%E 35 A 7L
1TV, BT 72°CT 5 MG SH 72, LC317384-L.C317399 (X 94.0°CT 5
Oy B S 721412 94.0°CT 30 £, 45°CT 30 B, 72°CT 1 /3Dt 35
YA 7T, &ZIZ 72 CT 5 RIS S ¥ 7. LC317374, LC317377,
LC317379 1% 94.0°CT 5 s S 872712 94.0°CT 30 #, 47 °CT 30 #,
72 CT 1 5oIs% 35 A 7 AT, KiRIZ 72 °CT 5 s SE 7z,
DNA KU #* 5 —|2i%, GoTaq® Hot Start Green Master Mix (20ul) (712 A #)
F720F EXTaq (X734 4) 2Rz, EHRESIORENTIZZ 517 531 AR
2R T IV 2RI A H 2T L — BN FEEC S AT 2 i HE L
Applied Biosystems 3730xI DNAAnalyzer (714 777 /a3y —XT ¥y 30 41), B
& O BigDye Terminator v3.1 Cycle sequencing kit (Applied Biosystems) % > THT
bivle. BoNTEERST —2 07 74 A MIATGC (Ver.6) ¥ —7 A
Ty 7 U Y7k (GENETYX) % W CiT~7-. MEGA6 (Tamuraet. al., 2013)
AR L, HIEESI DB AEERAWVT, DR EER L. 72, HE
EHR OB 21X DnaSP (Ver.5) (Librado and Rozas, 2009) % W \7=. 7233,
2B ORI LEBE RS T — 4 X— X Th 5 GenBank [ZEFKL, i
bOT 7y va o N—IHEIEAR O & T Table2 (TR L72.
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Do
&

RESRIBIFIE

DT FEFRICAN TR =R T AN U EFFR=F LT F Y B OEAR
4 28 fERAEME L7z, gidlE OWIEILT ¥ % L/ ¥ X (Mitutoyo, ABS Digimatic
Caliper CD-15 CX) % W TITW, 13 5072 8ifiEX Mann-Whitney @ U #7EIZ &
STHEZEZMRF L (Table 3). £ 7=, MR %2 & TolE i o i) & BlE20T,
5% KEELT Y 7 LIKEIRIZ K D8 5 OB ZRI-1ZIAT->7-. 78E LC
317385 (HZ&PE) B LT LC317394 (BASPE) OEAIZ, HEARDIRIEN & £
DR OIEOBEIZITIHND Z ENTERP T2, ENEhof
SBEEARDOFEM 72 T ~IUIERIZLA T O Y .

Earias roseifera Butler. Japan: [Yamagata Prefecture] 1 &' 1 @, lide, Iwakura, alt.
820 m, 6. VIII. 2015, D. Watabiki leg. (LC317387— LC317388); 1 &, lide, Takeya, alt.
650 m, 7. VIII. 2015, D. Watabiki leg. (LC317386); [Ibaraki Prefecture] 1 ©, Tsukuba
City, Kan-nondai, 20. VI. 2016, D. Watabiki leg. (LC317397); 1 &, Ishioka,
Shoubu-sawa, 27. V1. 2016, D. Watabiki leg. (LC317396); 1 &, Ishioka, Yuduri, alt. 250
m, 2. VIII. 2016, D. Watabiki leg. (LC317398); [Saitama Prefecture (near type locality)]
1 &, Fujimino, Ohi, 18. IV. 2013, D. & K. Watabiki leg. (LC317374); [Wakayama
Prefecture] 1 & 2 @, Kushimoto, Tsuga, alt. 100 m, 1. V. 2016, Y. Nakatani leg.
(LC317389-LC317391); [Kagoshima Prefecture: Osumi Islands] 1 @, Yaku-shima Is.,
Miyanoura, alt. 130 m, 17. V. 2015, S. Yoshimatsu & D. Watabiki leg. (LC317383); 1 &
2 9, Yaku-shima Is., Kurio, North Kuromi-gawa river, alt. 80 m, 22. V. 2016, D.
Watabiki leg. (LC317392, LC317393-LC317394); 1 ¢, Yaku-shima Is., Anbo, 20. V.
2016 larva leg., 30. V. 2016 pupated, 11. VI. 2016 emerged, D. Watabiki leg. and reared
(LC317399); 1 &, Kuchinoerabu-jima Is., Nanagama, alt. 170 m, 27. VIII. 2013, D.
Watabiki leg. (LC317384); [Kagoshima Prefecture: Tokara Island group] 2 9,
Kuchino-shima Is., Mt. Tanagi-dake, 3. V. 2013, D. Watabiki leg. (LC317382,
LC317385); 1 &, Akuseki-jima Is., 7. I1l. 2013, D. Watabiki leg. (LC317401).
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Earias roseoviridis Sugi. Japan: [Kagoshima Prefecture: Tokara Island group] 1 ¢,
Nakano-shima Is., Satomura, 13. Ill. 2013, D. Watabiki leg. (LC317376); 2 & 1 2,
Akuseki-jima lIs., Yudomari, 5. Ill. 2013, D. Watabiki leg. (LC317380-LC317381,
LC317400); [Kagoshima Prefecture: Amami-oshima Island (type locality)] 1 @, Amami
City, Sumiyo, Yakugachi, 3. I1l. 2016, D. Watabiki leg. (LC317402); 1 @, Amami City,
Sumiyo, Yakugachi, 5. I1l. 2016, D. Watabiki leg. (LC317403); [Okinawa Prefecture:
Okinawa Islands] 1 &, Okinawa, Kunigami Village, Hiji, 2. X. 2016, S. Yoshimatsu leg.
(LC317395); Laos: 1 ©, Xieng Khouang Province, Phou Samsoum, alt. 2039 m, 27. V.
2013, S. Yoshimatsu & D. Watabiki leg. (LC317378); 1 Q, Xieng Khouang Prov., Phou
Samsoum, alt. 2064 m, 28. V. 2013, S. Yoshimatsu & D. Watabiki leg. (LC317377).

Other species: Earias cupreoviridis (Walker) [Kagoshima Prefecture: Tokara Island
group] 1 &, Takara-jima Is., Mt. Megami-yama, 9. Ill. 2013, alt. 25 m, D. Watabiki leg.
(LC317375); Earias dilatifemur Sugi [Kagoshima Prefecture: Tokara Island group] 1 &,
Takara-jima Is., 10. 11l. 2013, alt. 20 m, D. Watabiki leg. (LC317379).

LR S

1. o F5rntse

W% 7H%OI k= KUY 7 DNA (COI AN —z— NEkd—HESIMIC 1.8 %
D IEBEND D 2 L 2T 5 & &b (Fig. 1), /AaA—#f o Hillk ¢ HHE
T ENHIICHA L S (Fig. 2), MiyEREEE UREO R A Cld e
WHRIREMEDS RIR ST, F2 7 A2 L0 G 67 2 {8k (LC317377, LC317378)
DOYFEFSNE, |EKRE, P2k, BARBEOIAR=TFV U TEEX
HILAEERDOELS & TR — LTz,

S
X

RESHIBIFIE
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AAER

WX 7Y ORIAEEZRE LR % Table 3 (2R3, ZHE Tl ¥ 7 Vi
HBRICE>THAITE D L S TE A (K, 1982 ; Kononenko and Han, 2007 ;
FEH, 2011), AR & L TARMIEICB W THEEITR D bt 7z,

RO (G & MEREAZ 2 e TE i

ek, AIBADOERIC L > Tl & 7 HiXakAl T 5 & ST 722 (Table 1),
AWFEL D EN O OREITHERFEEIZHND Z ENTE RN R g0oT.
Bl 21X, ATAHPIREBICH DALADOEIE, FAN=FELT AV TDOHNRR=%F
YTAVHTEID BRENVESINTELEDN, LIFULIRHEET2El KL H D Z &
Ntz (Fig. 3d). FBBOMAIE, AARX=FTAHI O ANRIY A
T, SIHICBENHAZHERD ESINTELR, R=FTHI U HTHED L
OREEAT HEENFIET D Z L gho7- (Fig. 3b). HERERR gD 7225
[ZOWTIE, AAR=FT AV UHPRRRIWVHMICH D & S TE N

(Kononenko and Han, 2007), A2 TIZZ D X 9 2R X R 6 7e - 7= (Fig.
4). BARFEORIET, A= T4 A OMER R EERE D
EACZE S BE R %, M THEOEAR XY 1 fER (LC317381) HLHIT
ZEeMTER (Fig. 7g-i). ZZTCTWMELTH-72b DX, £ (1982) 12L& -
TR SN EE 1 BIA (Fig. 7d, e, f) NEAIOME T, BHFHOA A =F
VT AN T O R AR valva D cucullus 2> 5T 27 L7z spine 723
1 RCThHsrolzxt L (Fig. 7a, b, ), 4RI LA EE LEEX, £ (1982)
WX TORENTMWHREE 1 R EFEERIZZ O spine & 2 AFT 5. 4Rl
HEN7=%E ORI, RiE 2T spine OFEERIZH 7= D BALES B IR,
GIER YA

AR OB Y, kMO TE MmO AIIA M TRV &P 5 E 7
STcic, SEHTZRRIEREOWRZRAIZE 25, MBI OIERE
WX TR TELZ MBI LT.., T70bb, TAX=FT AV HOfil

\\4:
X
m:b
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AITHERE & B ICIFIE—RICFRBAaOA T, BRIV T EIESICHAlE
R 285 DIk U (Figs 5¢-d), _=F> 74V o H Ol L EIC 5N
Kt BEDA N T A TROMEIZ/72 % 2 & (Figs5ab), AAX=F 74
VU HOBEEIIE Y 7 EH O G T, FICHEROT SHNAlO T ITe >
TN RBEEERLDIIKL, R=Fr TV A IEEAND [ EG L
VD EIZE > Tl c& 2 (Figsbab). LLARnD, MO T5EOERE
L 0GR (LC317401) & H2ZE X Vbl (LC317382) D 7x,
AKIFELEL I F= FUT DNA(COD fHI DY IALH D AN —H L igino Tz,

SO RE

728, B (2015) (XY, WX 7 YIIsh RO AR ZEE O F I X o TRRA
TEDLZENGPo>TVDEN (K BRIZHOWTIX, TAR=FETAHY H
IS EE FICAREREZE SR, X7 4 U HITFERS EZER2D), K
WIFROWMIET, D & bWUREEDOMEAFEOKES HIX, TO XKD iM%
RO Z LR TE 21Ty, WAL E bR~ il RITE O L 9 R xR
RNWZ N Tlolod, 2FEE TR L TEL (Fig. 8a-d).

E5

RE=F T AN OB EAFR=F T AV T OFEFRHRN

AE D5y FRIRFZEI K 0 HIBA L7e i g fEDo X =2 KU 7 DNA (COl)
FEIR O —ERECA O ILE AR 1.8 % 1X, T2 v B0 EM TR N5 )
FI7RBHR L D CREVMETH D OO0, 1 N LWBICB W CIERIFLE
DEHEROFNDN ONFESINTND Z & (BIZIER RSB E ST ERET
DOFBIDEHE L H R Euxoa J&) (Hausmann et al., 2011), 2 : Wy FEREIIS) B
DIFRBIZ L o THBRICERRI T 5 2 & (BIREICAE T 2WREROG ) (XK,
2015), 3 : MVEREII R RO L > TRBI T 52 & (il L
BRI < o o) @ 3 SICESNT, BURTIImER AR L H->TH
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KOMWREHEEZT. 2L, MGEENREELTWD M ZFEEDR RO
I, FREDOIEREFHIFEE I F=2 FU 7 DNA (COI) fElk DR HALAI 0D 72 5
BT L —E Lol LEEDo T, REEOFRBELZ X DD Z LD,
SRITEBLEFHEED G0 S B2 55 FRRTFHNIESS, ZRH% ORI
(BT ORI RE L 2D, ek, RHEEICB T DA A= T A Y 0
OFtEk (KM, 2017) 1TV 2 U AT OREETH D1E0, Z A LHEICBIT 54K
FEoFcgk (Ahn et al., 1994 ; Kononenko and Han, 2007 ; Kononenko and Pinratana,
2013) 1%, HEBETOLENHD.

FAR=F T H Y T OO

AR &Iz 2 RO spine #2801, 40 L Z A% (1982) 12X - TR
SN fEE 1L @R E, SARAM L M Z5EEABE 1 BEOEF 2
EEDAHTHDH. 2 (1982) N2 DM %A BT 7R Tix, MilSHED 1 fEE
DHLPHON TR &b, £ (1982) FIRSER Lo (&
HREEZ) LEbNDN, B HPEM - FH BN O 2L R CRERNP A
BFoNnD LIFEZIILL, MLEPDOBIBHRERIZE > TRETIBRETH D
AREMEN @Y. 2D 22 TIEIND 2 SOMEZRFERTIIed 2L LT
W7,

MEREAZ RATEREIE, £ < OB R THBRPRIIEPHRFEEICH VWS TR D,
FiZWbwp B 7V 7 7 BRI B W CIXEEZRF#R & b (Sihvonen, 2007).
T AUV MEREAS [RIFE 2 AL M IEMEIZ GRS 5 72018, MERE AR FRAs T RE 23 i A St Y
WZxThis « AL L TX 72 &35 “lock-and-key” {i% (Eberhard, 1985 ; Shapiro and
Porter, 1989) (2 SW2b D TH Y, T ORGBUZHI L 72 HFNIA Y LB ERT
E<HMBNTW5D (Sotaand Kubota, 1998). 7272 L 2 9 LR ESIFREIZ L D29
BRAY 72 A2 FE A PR BEREAR 725 SR BRI B RE 3 2 FEBRAY 22 FEMLIZ A 72 vy (Mutanen and
Kaitala, 2006) . T4, MR DNMEREAS RARTERE O HE(LCTEPN 228 D F 12 S 5p %8
EH 2D ERETLELS OFFNPFEESINTEY (Amguist and Rowe,
2005 ; Waage, 1979 %), REMHMEREBITFEANATLT L —E TR LN LN
IZ72 0 >53% % (Hosken and Stockley, 2004 ; Mutanen, 2006). 7= ¥ HE D <
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SINDYFEREE AW T, 7 =0 ® SO RAIREENFET AR
&, MEZRAR aedeagus <P vesica, MEZZZ#RD bursa copulatrix & Vo 72 D
AFEARIZIE “lock-and-key” (RFLSFRNET D S DD, HEAZRAwD valva FH A
FEAR 12U, MERER TG Lo RERF R RHEE I A b N2 WEangn s Snd
(Mikkola, 2008). 7272 LHARIZH DA T LAV XY 7 AROLT T LT v T
Selenia tetralunaria (Hufnagel) Ti%, BH DK A XDOZEIR) e AT xIS L7c
HERZR RO SRR A L1, T OHE 1L aedeagus <° vesica &\ 7= NEAE
BEZR7S, uncus X valva & W o 7ANAETHER KD SIBRBO LN RET NI LA
WE ST D (Mutanen and Kaitala, 2006) . SR RO 7oA A R=F 7 4
U HO AL, SNTAETESRICYS -5 valva EOfEED “HTH Y, Fiko X
D IRMGR DB L 2T D E D DBRFRTIEIAHTH L. LR s
ZTERY BT, A LA RBHREENEANTLT L —ETiE W
ZEEART 1LHITHY, RKEAZITIUOHE LT Earias BIL, #ELEWFHE
R A T = X LD &> T3 B ORI IR TEM B & 72 20 LR,
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— Saitama: | ex. (LC317374) *near type locality

Yamagata: 2 exs. (LC317386, LC317387)

Ibaraki: 2 exs. (LC317397, LC317398)

Wakayama: 3 exs. (LC317389, LC317390, LC317391)

Yaku-shima Is: 4 exs. (LC317383, LC317393, LC317394, LC317399)
Kuchinoerabu-jima Is: 1 ex. (LC317384)
Ibaraki: 1 ex. (LC317396)

E. roseifera

Kuchino-shima Is: 2 exs. (LC317382, LC317385)
Akuseki-jima Is: 1 ex. (LC317401)

— Yamagata: 1 ex. (LC317388)

99 Yaku-shima Is: 1 ex. (LC317392)

Okinawa-jima Is: 1 ex. (LC317395)

Amami-oshima Is: 2 exs. (LC317402, LC317403) *type locality

89 99 Nakano-shima Is: 1 ex. (LC317376)

E. roseoviridis | Akuseki-jima Is: 3 exs. (LC317380, LC317381, LC317400)
LAOS: 2 exs. (LC317377, LC317378)

E. cupreoviridis (Takara-jima Is.) (LC317375)

E. dilatifemur (Takara-jima Is.) (LC317379)

Fig. 1.  Neighbor-joining tree of E. roseifera and E. roseoviridis based on 591 bp of
the mitochondrial COI gene. E. cupreoviridis and E. dilatifemur were used as

outgroup species. The bootstrap method was performed with 1,000 replicates.”

# [XI 5] Fi5t] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Taxonomic relationship between Earias roseifera Butler and E.

roseoviridis Sugi (Lepidoptera: Nolidae: Eariadinae) with reference to their distributions mainly in Japan. Lepidoptera Science 69:
11-18.
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Fig. 2. Map of the distributions of E. roseifera and E. roseoviridis in the Nansei

Islands, Japan. The distribution and collection localities of E. roseifera are indicated

by the solid line and circular points, whereas those of E. roseoviridis are indicated
by the dashed line and triangular points. *

11-18.

# [1X1o> 5[ 7t ] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Taxonomic relationship between Earias roseifera Butler and E.
roseoviridis Sugi (Lepidoptera: Nolidae: Eariadinae) with reference to their distributions mainly in Japan. Lepidoptera Science 69:
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Fig. 3a—f. Adult specimens of Earias spp. a: E. roseifera, ¢ (LC317397). b: Ditto, ¢
(LC317399). c: Ditto, & (LC317374). d: E. roseoviridis, & (LC317395). e: Ditto,
(LC317403). f: Ditto, @ (LC317402)."

# [X1 >5[t ] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Taxonomic relationship between Earias roseifera Butler and E.
roseoviridis Sugi (Lepidoptera: Nolidae: Eariadinae) with reference to their distributions mainly in Japan. Lepidoptera Science 69:
11-18.
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Fig. 4a-d. Male and female genitalia of Earias spp. a: E. roseifera, & (LC317374). b:
Ditto, @ (LC317383). c: E. roseoviridis, & (LC317395). d: Ditto, ¢ (LC317403).

Scale bars = 1mm.*

Fig. 5a-d. Right antennae in upper view of Earias spp. a: E. roseifera, . b: Ditto, Q .
c: E. roseoviridis, & . d: Ditto, @ .*

# [X >5[ it ] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Taxonomic relationship between Earias roseifera Butler and E.
roseoviridis Sugi (Lepidoptera: Nolidae: Eariadinae) with reference to their distributions mainly in Japan. Lepidoptera Science 69:
11-18.
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Fig. 6a—b. Heads in left lateral view of Earias spp. a: E. roseifera, 4 . b: E. roseoviridis,

& . Scales near left eyes on the clypeus are indicated by black arrows. *

Fig. 7a-i.  Male adults and genitalia of E. roseoviridis (a, d, g: adults; b, e, h: genitalia
(ring + valva); c, f, i: magnified view of spine (s) on the left valva).  Arrows
indicate spine (s) on the left valva. a—c: a specimen with a single spine on the left
valva from Iriomote-jima Island, Japan. d—f: an individual having double spines on
the left valva from Okinawa-jima Island, Japan. g—i: a sample possessing double
spines on the left valva from Akuseki-jima Island, Japan (Scale bars: a, d, g =5 mm,

b, e, h=0.5mm)."

# [XI > 5] Fi5t ] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Taxonomic relationship between Earias roseifera Butler and E.
roseoviridis Sugi (Lepidoptera: Nolidae: Eariadinae) with reference to their distributions mainly in Japan. Lepidoptera Science 69:
11-18.

Y [RKOBIRAE] KBk - R (2018) AAR=F LT AV v H ORISR "R,

=
i

(286): 262—264.
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Fig. 8a—d. Middle instar larvae (a, c) and last instar larvae (b, d) of Earias spp. a—b: E.
roseifera from Yaku-shima Island, Kagoshima Prefecture. c—d: E. roseoviridis

from Iriomote-jima Island, Okinawa Prefecture.

E3

Table 1. Morphological differences and taxonomic treatments of E. roseifera and E.

roseoviridis mentioned in four different literature sources. *

Pinkish-red maculations

Wingspans s Hindwing coloration Taxonomic treatments
on forewings
E. roseifera E. roseoviridis E. roseifera E. roseoviridis E. roseifera E. roseoviridis E. roseifera E. roseoviridis
7 Present Greyish white
sugh (1762) - 27 mm (first generation Present Deep grey (with sparsed Species Species
only) yellow scales)
Sugi (1994) - - - - - - Spacies Synonym of
E. roseifera
Kononenko Larger than B Present B B B Species
and Han (2007) E. roseifera P
Present, Species or
Kishida (2011) 27 mm but sometimes Present Deep grey Greyish white Speci ubspeci
absent of E. roseifera

—" means not mentioned in the paper.

# [ » 51 5t ] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Taxonomic relationship between Earias roseifera Butler and E.
roseoviridis Sugi (Lepidoptera: Nolidae: Eariadinae) with reference to their distributions mainly in Japan. Lepidoptera Science 69:

11-18.
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Table 2.  Specimens used for DNA experiments of E. roseifera and E. roseoviridis,

and their collection sites with GenBank Accession Numbers. *

Collecti o Genbank Accession Numbers
ollection Sites * = == === === m e e e

E. roseifera E. roseoviridis
Yamagata Pref. LC317386, LC317387, LC317388
Ibaraki Pref. LC317396, LC317397, LC317398
Saitama Pref. LC317374 (near type locality)
Wakayama Pref. LC317389, LC317390, LC317391

LC317383, LC317392, LC317393,

koA TS, LC317394, LC317399

Kuchinoerabu-jima Is. LC317384

Kuchino-shima Is. LC317382, LC317385

Nakano-shima Is. LC317376

Akuseki-jima Is. LC317401 LC317380, LC317381, LC317400
Amami-oshima Is. LC317402, LC317403 (type locality)
Okinawa-jima Is. LC317395

LAOS (Xieng Khouang) LC317377,LC317378

*Collection sites are arranged from north to south.

Table 3. Numbers of individuals examined and forewing lengths of E. roseifera and E.

roseoviridis. *

Species name No. of Forewing lengths 7
P individuals (mm, Mean+SD) p
E. roseifera 19 (80M11%) 10.1 +1.07
1.355 p >0.05
E. roseoviridis 9(356%) 10.4+1.23

*Forewing length did not differ significantly between E. roseifera and E. roseoviridis according to the Mann-Whitney U test.

# [ ® 5] 5t ] Daisuke Watabiki and Shin-ichi Yoshimatsu (2018) Taxonomic relationship between Earias roseifera Butler and E.
roseoviridis Sugi (Lepidoptera: Nolidae: Eariadinae) with reference to their distributions mainly in Japan. Lepidoptera Science 69:
11-18.
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AAREMIE (Fa v H) 320K 138% OFEXMILNOEAREFERL L
THbNTEY R4 - Mk, 2011), % OFHEBKIZED DR F°, HRYA
T (EFR - EREHA =X L) IZONWTEL OFENMThbATE . SMA
TR & 72 o 7o FAEBRICIE, B EZIX D & LEERBELBNC X 55010
e DPER (BRZE - AR, 2011) 0, BIGHIEOEBERZET b, Hlx13 1950 4
REV A R BEMTHENR S LY TR N A€ 3 N Spodoptera litura

(Fabricius) (X, 7T ZHkEF O KIZ L0 FE B L LI ATREMED RV 2 & D330 o
TWD (NEEIEA, 1971 ; HE# - [, 2003). Zoft, ¥HRLTHHT7 U
Diomea cremata (Butler) (%, #ERDFEAFE: DRV IZ 1980 FAREZEH-0 Dok
Fole A X TERBIE ORI o TRMEZ A 2 FIcbitk L, FifkL
BB (5 -, 2003). AR FIZOWTIE, ERfEs Gy 7
PR EMREE %< G2 & (Choetal., 2008), 2 HFEIXE\ B ANE % R

BNV L (4 - B, 2011) FAZET LTV S, 1990 FREY
P AARZ P T AR =~ VETRERBIBREEN LT L CNWL A A Z a3l
Helicoverpa armigera (Hubner) <°, 2000 X &L 0 77 Z TR 21X U & Lickkx
IR EEM) T E DR S NARD T A Z 7 3% 7 U N Trichoplusia ni (Hiibner)
TIE, BEEIMEORED, WEOILKRIHEE LI EPRBgITHD (&
FA, 1995 ; J\#H, 2005).

U bo X oz, FERIZBED 2N - SARIKFIZ D0 TR i I iF7ED
ED L, ThZISHT DR bR MTOhTE . L Lanb, &
BAERE LSS L TR ORI FICHE B LEEAFEIRIE S A CEL, B T Bk o

BEAIZERERE N &, KB TH D Z & LSO KR TFIT DWW TUXALREZ 3 A
TeWFFES 2. ET2RR O Y, TFEIIREEB ORI L > TRAOF RO
RANFAEV R REES>TEY, FEREIZFa VA TIEZOZ 7 HIZB VT,
DHMOPER PR SN TS (GFE, 2016). & 5 LR AFRIC X 52281
PRWEENRAE LTZGA, Bz a8 A Tl O A RO BRICEE 3 2 [ H
e, MR FESLZ O RHHENEHE LW ERZW. ETEAARTIEZ D
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L7eRHOFERDY A7 2@, JWFERY X775 U X (Pest Risk Analysis :
PRA) DBHFENIHED BT E T2, BFIEITWMARIEMICHT 2R AF RO
LA TRV, FRO X5 IZH T TRET HRAE RIS S ST
RE7R, FilcZe ) 27 o RRD N TND (xR b, 2015).

T TH 3 BOARMGETIL, VAT P OBRFEICHND Z LN TE D778
PN EARR D 2 L AR, 5 2 ETROLNLSETFRIMREND, ER
Hi 2 BRI 1T D428 - ERE - /0P ROMEE OAHEIZ DU T EIR
ATV, FEREOZ I BNROEMEINL2ME (FRICBEbh 5 FERNA
1) ORR LRS-, FRIARMIFE T, FFEMZARE - ARERSEH ST
RVHETHXINTE D U A7 S OBZEIZhIT, FEICIHWEESFICEE IR
KNS ZOEONKEF DOIFHREGD ZLNTED “PHROILS” &,
Holloway (1977,1979) <° Robinson (1975) Ik » TE¥ D& 7 - THRit ST
W5 “RIBEEBEMNE” (TEF R L THEELTo. REBBEIMIIT VI Y
Mythimna separata (Warker) X>=~"/ X A 7/ Cnaphalocrocis medinalis (Guenée)
HFOFRREIZBNTELS DL ZOFHREOMIEDITOITWDEMET (A - [
H, 2003), F =3 v H TIERI T LoOESBUIM 25 L 7o B8k E h ot
FEHITOhLTWD (Fie, 2010). S HITAMZETIE, SRR % ko Y
A T ORI IRl W D Z A RETT oo 0lc, FREIEFROZ
NEND R FHIRITIG /NS — 2 DFGEIZ DWW T Ha, FHRMICEZIEND
DGRZ = PR DE I MBI TELREIT 7. Il WA PEOTIZII
DN DRV LD, IRELEZBET 272018, THRBIOELE] 2817
LA TG DRFLITFHITH— L.

BB L O
FT2HEDI2—1NAT I MU EEONHKM], 2—2/7axa btz
OilrkEfE], bWV (2 —4Rx T a7 Y H ezl I[TBWTHELi-

}_‘r
SRR B TRE EIT 7. [2—21 L [2—4) Z&EhD ¥
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THE, TNENOETRLIEYZ 7 NI —HRE LT DE I Z —
Y OREICET 5 ERICHWER, T2 — 1 11IC&ENn 5 % 7 Y13, Pogue (2002)
DFEM 7R TERE TR LV R ESNT-RMIERESBIMERL LT T KT T 4
Mz (Fig. 1). 7236 Z D Pogue (2002) @ RfEFHIRARIL, £ D% D Kergoat
etal. (2012) <° Dumasetal. (2015) 2 X %% F#HIHFZE CHAEREF S LTV
HEEEORWVERERTHL EEZOND. ZNUOLARETHW -2 7 K7
T A%, FREIE [*) 2L, BEEERE (22 TIEKRFEA (Outbreak) @
RPN EBAFET DAL T DX DI -o72) 12iF %) Z2ff L7z, LRIt
BEWESHER SN TV AREIIRTCTRLE. B (2 -3 L4—TF 7 F N
& X OWTHFAE] IZHOWTUE, FEMARRBHEWRAH L TN &b, 77
R7Z K& 2 — 0 OFGEICEET 2 BLIITAWT, oo FE
KFIZHONWTDOIRELE LT 7=,

MRBLUOEBE

NAE 9 b Spodoptera litura (Fabricius) & % DTkl

S. litura Z 7 ¢e Spodoptera J&IZEHFIZA 30 FEAFN O, T FMEMILEIC
BERTHLN, ILBMEOREL L, a3, 8/, BE, RESL2EaT
LERHEELZGATVSD (Pogue, 2002). KR CTERME LTHLNATND S
DI 17 FET, 20556 LIXUITRFET H2EEEFER L LT S exigua (Hubner) ,
S. exempta (Walker) , S. mauritia (Boisduval) , S. litura, S. littoralis (Boisduval) ,
S. frugiperda (J. E. Smith) , S. eridania (Stoll) @ 7 fE23%1541%) Kalshoven and
Laan, 1975; Meagher et al., 2008; Pogue, 2002; Nagoshi et al., 2011). ZiIL 5D H 5 S,
exigua, S.mauritia, S.litura ® 3 L, AARIZBWTHEEX 72 BIEMOER L
LTHbh Ty (EANHEE R52, 2006), S.exempta (% 2010 4FIZpd
PaRG R CRBAE LR MEOERTH S (HiEs, 2011). F7z, S.exigua IE
I RERY Z Y (PLIERFE) RERFETHHM (Fuetal, 2017), S. frugiperda (J.
E. Smith) (30T A U W REEL Y 7 7 U B REERA > RHUTITRA, RFEAEL,
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BELRBERICRERWEELZ L5 L TWHETHD (Goergen et al., 2016;
Shylesha et al., 2018) .

KIE DO RMEEERBENIE & DOAIIZ SOV TIEE < OBFZER 72 S TE Y, S. exigua,
S.exempta, S.mauritia, S. litura, S. littoralis, S.frugiperda @ 6 T2\ HHEER B
MER>Z L Tmbiud (Brown and Swaine, 1966; Campion et al., 1977; Fu et al.,
2017; Holloway, 1977; Johnson, 1987; Robinson, 1975). #i 4 #3327 7 Hilk
oML, =a—A VL R=T0)/ =73 —7 KB E WS TORYEE LD BB b
A3 % (Holloway, 1977, 1979; Pogue, 2002). Z #VE Tl T Z 22> 7= RJE D
S. cilium (Guénee) <> S. picta (Guérin-Méneville) &7 27 )6 A1 7 =7 #ilikic
T TIRBUZ AT 203, TG v 7k, NU A GlE ORI REE) B
EENZBWEHTHAEONTVWD DL, ERORERBEINEREO L TH 2

(Pogue, 2002) .

FRLIFFELDOZNLENDONUE A Z — 2 OFEIZEA L T, BTOmMRZ5S
HZENTER (Fig.1). T78bh, aRXAERY XU pERMEE LTHMLND S.
exigua %, AR O LR/ — RIZE L TEY, 2D Z &% Kergoat et al.

(2012) & Dumasetal. (2015) (& 255 FRHEFARIMIEO N TN TH IR
X END G RE = Tholz, FTEFET 7Y 042 RIIRAL, K
XpWEZ 725 L7z S. frugiperda 1%, FICT7 A U U KEEODFE MR- FE 5L L
727 L—"FK (Fig.1 ® | ) O—2>IH7e /) — RICHEMTET HRER L 2o
7=, ZdD/— Rt Kergoatetal. (2012), Dumasetal. (2015) DWW FLIZis0
THMLS IFFEND DI — 2 Thofo. ZOft, 2010 412 HADR
TRE7p#iELAH7-05 L7 S.exempta 1, Fig. 1 TIZHMDO Y L— RZFK L
TR, Kergoatetal. (2012) T, Fig.1 @ | & 1l #8722 L— KD
— MR ) — FICHIMTILET 5 Z BRI TND. 0B, Zib 3
filL, Rl X O ICREMBEIMLZFFOZ EDPERINTNOLFETHS.

/ @aas3=3 kv Tiracola plagiata (Walker) & % DTz
T. plagiata # & ¢ Tiracola J&IXaMIRIC 13 f 2 #HEN OGN, DO BT
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DT AT =THIEICIE 12 T 1 BRSO T 5. ERFEEWIE T2 -2
— 2] THlARIZXIITAREDR, WE7T OTICBT D~ 7B O E R T
plagiata 1L/ A&PET (Holloway, 1989), ~ AR URL, 7HAF:, +o A7
VR AR5, £/, T aureata Holloway &% BRI DEHFE (%7
H, "ZH, 47vVH) I0H9RAHLENATNDLZ NG, JREBHETH DL Z
CICHBEW W, KB 9 H, Bl Toplagiata, T.aureata 725N T
spectabilis Walker > 3 fE73FE R & L THILIL DAY, FHHRE L TORLEO R
T.plagiata ThH 5. £72, KROEDZL  BEIPFTICHMT D=2 —F =T HIZ
BWTH, B L LTERENDHDDIL T plagiata DB THh 5. Z Ofh, T. plagiata
(TR R 1 ER S 72 0 OATEFEINE R 1,800 JRLL ECTH D & HHAE N
&HoHH (Firakeetal., 2014), T.aureata DOMERKAR Y, 1 {HIKSH 7= OAEJEFEINEL
1% 2,000 GFEL ETHD Z EAARBIE (12 — 2 — 2 ) I X VI THER Sz,
AE CTRIEEEREIMESHEGR SN TV DL T plagiata DA T, 2% LI
T RHEAETHZ N — 7+ — 7 BTHERINTEY, 2K
JEIRNE, EEEERBENCLE S “immigration” TH D Z LN RBR I TS
(Holloway, 1977). = 5 L7=BlBIL7 4 V— B THHRINTEY, —BDO T A
NNZ 7T, HEE 20,000 {EARLLEORBRATRF LIz & T 551D D
(Robinson, 1975). £7-7 V7 « A&7 =7 MM T 2 RKEOFED 9 5, K
P o BUECIEIA S S5 TWAH DI, T plagiata DA TH5H (Fig.2). T
aureata HA > R - A7 =T HIRO I T 508, T.plagiata & (FE,
B> & BTV RV, HARDHENER Th L/NEFFERBICBW TS, K&
TlE T. plagiata OAHZEDOEERDFHIL TN D.
FREIFERDZNLNOIE S — OFEICE L TE, BTOMRE5
HZENTER (Fig.3). T7bb, Flh b LToRENTEN T rufimargo 7 /v
—7D7 L —F (Fig.3 ® 1) &, Taureata &% 279 (Fig.3 ® 1l ) @
— O ) — NICER BB EIME 2> - EHEER TH S T plagiata 2 Hijl
THET DR E IR Tz,
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x 71 7% ¥ H Targalla delatrix (Guénee) & % Tk
T. delatrix FEREIZT U7 - A7 =7 HIgIZ A L, 210 FERmHND. 7
YY BRHIZ VR % % A & 2 RNV, AR I b E
TR EFEMY &5 (Holloway, 1985) . AFERETER E L THAE L&D
<& T delatrix ©, AFEMD%) M Eugenia caterpillar & FEIZH, 7 hEERO L
> 7 Syzygium aquea (Burm. f.) Alston <>, 7 & S.jambos (L.) Alston, &> %
> BoY > h—/L Sandoricum koetjape (Burm. f.) Merr. ZEDRFZEDOE L BET S
(Robinson et al., 2001). #f#EECIZ7 FEER L £ 2—H U Corymbia
maculata (Hook. ) Hill and Johnson 75 & AFEDOL BTG HNTE Y, PUL L7k
HIET2—4 ] TRLTWSD. MBS 7 FEER 2 —X7 v 7 /L Syzygium
spp. DEHRE L Toiték (Kuroko and Lewvanich, 1993) &, FHEOKMAHFET
FHE STV a2, Todelatrix TH D Z PR TE 2. £ Ofth, T. atripars
Hampson 7% L > 7 Syzygium aquea (Burm. f.) Alston X Y &5 7=5t&nH 5
H D (Yunus and Ho, 1980), ZALLIMANDFEIZIS T % 7 FAEY DFLERIT 72 0.
ANJE CRIFEERREME SR STV B FEIE T. delatrix 7T (Holloway,
1977), R/ uRx L TR=a—~T VT Rk, VETHE, T4V—8, Vv
TR, TN, AR — R, NUABEOKREFE EOBEEIZBIT S
7C#k (Clarke, 1971 ; Robinson, 1975 ; Holloway, 1985) 73% 2% D H KFED A Th 5
(Fig. 4). BARO/NERGEEPD S, KRB TIIAFEOALNHFELITND,
FREIFERDZNLNONE S — OFEICE L TE, BTOMRE5
HZEMTER (Fig.5). T72bb, FHELTORENE T, subocellata %
&7 L—FK (Fig.5 ® 1) BLW T.infida #5327 L— K (Fig.5 ® 1l )
DO—2MIEM e ) — RICEFBESENE 2 o 72 FRTH S T delatrix ASHIT
BT DRR LR,

L—T %4 7 F 3 Hypocala deflorata (Fabricius) & & O iT#xfE

H. deflorata & Ze Hypocala BIIatItic 17 b, ~X ANV %
BT 7V - TVT AT =7 BT 16 FEA ST S (Figs6-7). A
BOERTFFMEDL 12 —3) THERZLITHF/FRT, HRIZOHMT

163



% H. deflorata, H. australiae Butler, H. rostrata (Fabricius) , H. subsatura Guenée,
H. biarcuata Walker ®& 5t 5 fli2s Z L6 Otk T4 % 7 % J& Diospyros spp. %
Btz tnmonsd (Robinsonetal, 2001 B3E N 2 -3 ). 2D
B HATIX H. deflorata, H. rostrata, H. subsatura @ 3 F#723 77 % Diospyros kaki
Thunberg OFEHR & L TH LS MO REENRE INTEY, 3 T bl
EHREEBEIEZ A9 2 R0 T, FFIC H. deflorata 13FHRKIZT TH S
DRI EI 21T & Snd (FBH, 2011). H.subsatura 1%, JuNLAETI
WEMRFETH 57, 1960 FRUICIFESCAINO B M (FILF a2 ETy) TEE
OAERDPEEE ST FEER H Y QLT 1E2>, 1961), YFRHIEFRTNAIEO
U= Malussp. OFERELTRAELEZZEDMEIN TV (KF, 1966; £,
1969). FloAFEITIEMENIALS, EROFEEDOMIZTFFD 27 XF Quercus
acutissima Carruth. 2°5 HEHHEBE LN TS (A, 1939). H. rostrata (£29%
PEOFE BT, AARENTIE 1960 FRUIHE M LD 7 % THIO THE ISR S 4
TR THD (2, 1969). H.subsatura & H.rostrata @ 2 FRIZLARTIZ 74 DR
WICHIER S ST Z &0 D, WE O FMHY) OFLFRITHRFRILETH DL H D
@ (Holloway, 2005), #2 (1969) DX & ik AT SRV, H.subsatura 73 1
DT F ) XEE, ANTHR, TIREFEMEY L L REIEIREN W E Bbh
%. 78% Beeson (1941) (ZJ % H.rostrata & H.subsatura O %7 =AY DRk
IRGROEE O HMRFALETHLHOD, Zivh 2 fi% H. biarcuata, H.
deflorata, H.violacea &IEZ[XJllL7- EC, H.rostrata OFFEH E L TaI b
YUR, NUEATHE, UATREICE ENDEEE A 25T, H. subsatura D
HEMHE L CTFTRTFRBERT WD Enn, A< & H. rostrata &
H.subsatura |ZAEBMHETH L EEZXBND. £/ [2—3] THEXZEY, H,
deflorata & H.australiae @ 2 fiH B ¥/ RSN OHY ZEBRT H 2 L1350
2o TWD. Z D, H.violacea & H. biarcuata (% Diospyros sp. % % 344 &
T HREERD D D DY, TS OFED FF EREWIZ BT 5 Feéki LV (Robinson et al.,
2002). L7=223-7C, BRIZBWTERE L TOREENZ\ H.rostrata, H.
subsatura, H.deflorata @ 3 (%, A& & REBEHEBEIMESHR SN TWDHFET
HoHEWVWAD. 72F H.oviolacea bEBEKL LM G UL TH LN TEY (B
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$, 1997), BEMEZFFORIREMEN S DAY, H. deflorata <> H. australiae TH. 5
N5 L9 7S e R HBERRELNE (Fox, 1971 ; Holloway, 1977, 1979 ; /=, 2011)

FEZ STV RV, 7238 H.rostrata, H. deflorata, H. australiae @ 3 ffii34y
MIH IR, R ER O X O IZEH R R EI 2 M 5T % H. deflorata
T/ NEFGERS CTHAE LIV TV DM, H. australiae (3 A Lo BT H 2480
BN D 5.

FEHAKIZEED 2 EHR & LT IR (Choetal, 2008) & “HWViEIRAIZ
BRPE” (Hi%s - BAF, 2011) AZHETIZET BN TWDR, AL TIEZING
VISMZ “REREERBEIME” & “IRVormll” 238 Bbic B 2 FZRF L 72 5 )
BMEta{To C& -, TORE, KR T - 7= Spodoptera J& (¥ &= bk
v A7diRl), Tiracola J& (YR b v HEEE), Hypocala )& (FE=HE=
U RN#iEL), Targalla & (7Y AR 7YY T#E) © 4 7 v—74_XTITHBWN
T, RHEEEBENME 2 RrofEIE, KEEH S < B 72 K Eo B (Fi0
TARRLT NG, 7 v 7iEEOWER) [ TRSIRWSMREZFF O TH
D, MRE LTV —THNTRICERIEEZ 707 (BEHE) ERfETho
z. TOZEIE, REEBEIMESISW M Z R SRIL, £ 9 TRrnwx 73 L
g LT, ERELTHRATIOIRSNZNWI L2 RRLTEBY, ZdxEEs=
Y FADRARL, IR TORBMONEL W TZHF (B4, 2007) L
TW5aEEELE X b D.

b L IEERONIG Y = DREIZONT Y, ERAWELZ L7537 ER
X, TOZNV—7NOELBRRICE W T, X IRE TR TR
W Z DERNIE S DI LT & — v e m T G803 %ol £l 95 L
ERETIWTNO 7 NV—7Th, REEEBEINE &KW A s v O HE 244 L
TuWiz.

UboZ &nt, REBEBEIE L IRWAAMREE, Fifkicbo s FEHR &
RAHAREMER S D Z L, RHIEBRIZZ O LK 72355 LT & 7ok bl & i
LCWHHEEMENH D Z X ghoT. ZOZ LldET, REEREZHEERY
AT GHTFEOFT e L L THWD Z &N TE S alethamie LT g,
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7272 L EROFERIZILT LR TOREHICY TITEL O TIERNWE H T,
FARMES S D ER A E T A F Helicoverpa J& D4y Rkt Tlx, RIHMBE
Bt 2 R BEEE RO A A X N2 H H. armigera 23X 0 IRERZR 7 L— RiZ
GENTEY, KRB E TR TfERZ/R LTS (Choetal., 2008).

L7eio T, AR TIEY TER & 20tk 72 7 v—7" L > TWhanZ &,
WERETHERLO R > TN L, o7 L—F TR - iR
RENTNDLZEELHDZ LD, AR ORIED T2, 5% IOk~
IRTN—T % O TZEER B AL E TH 5.
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S. praeficax ™
S. ornithogalli*
S. marima

S. roseae

S. pulchella

S. descoinsi

S. cosmiodes

S. evanida > I
S. latifascia *
S. dolichos *
S. androgea
S. littoralis #*
S. litura #x*

S. picta * —/
S. frugiperda %
S. compta

S. eridania **
S. albula* > 11
S. ochrea

. triturata*

. mauritia sx _/
. exempla **

. malagasy

. apertura

S. pectinicornis
S. umbraculata
S. pecten *

S. cilium*

S. depravata *

S. exigua **
Elaphria
Galgula

nhinhhnn

FL\ }I T IHIIIIII ]

Fig. 1. Morphologically-based cladogram of the genus Spodoptera, modified version
of Pogue (2002) . I and 11 are already explained in the results and discussion of this
chapter. Asterisks (*) indicate the pest species (* = occasional pest; ** = epidemic

pest). Migrant species are written in the red characters.
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T. spectabilis ™= :3\ I direnlarty

T. aureata I: p lag lata
T. minima ’
\}\ Ay

Fig. 2. Distributional records of Tiracola spp. in the world.

T. concolor — —~

T sp.3

T. versicolor

~
T sp.2

T sp. 1

T. rufimargo _/

T. circularis

T. aureata * II

T. spectabilis *

7] k3
T plagiata

T. minima

T. tabwemasana

T. grandirena

Fig. 3. Morphologically-based cladogram of the genus Tiracola. | and 11 are already

N o e i e il

explained in the results and discussion of this chapter. Asterisks (*) indicate the pest

species (* = occasional pest; ** = epidemic pest). Migrant species is written in the

red character.
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T sp. 1 T. delatrix

T. subocellata

T. atripars
T. bifacies I infida

T. ludatrix

T. palliatrix

Fig. 4. Distributional records of Targalla spp. in the world.

T sugii

T sp. 1

T’ pantarcha

T infida

T palliatrix

T ludatrix

T delatrix *

________ T bifacies

———————— T atripars

T subocellata )

— 1I

—

Fig. 5. Morphologically-based cladogram of the genus Targalla. | and 1l are already

explained in the results and discussion. Asterisk (*) indicates the pest species.

Migrant species is written in the red character.
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H. affinis
£\). H. toana

"+ H. rostrata**
ﬁ ’ H. andamana

H. tenuis
H. dysdamarta

Fig. 6. Distributional records of Hypocala rostrata group and H. andamana group in
the world. Asterisks (*) indicate the pest species and sharps (#) show the migrant

species.

H. gaedei

Fig. 7. Distributional records of Hypocala deflorata group in the world. Asterisks (*)

indicate the pest species and sharps (#) show the migrant species.
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Summary

The Noctuoidea comprises over 7,200 genera and nearly 70,000 species throughout
the world including many economically important pests of various plants of forest and
agriculture. The higher classification of the superfamily are not yet clear. Therefore,
focused on five groups mentioned below which include agricultural pests, taxonomic
study was carried out both in morphological and molecular aspects. Among many
characteristics of species (e.g. host plants, distribution or taxonomic information)
examined through the study, "migration of long-distance™ and "widespread distribution”
were estimated as important key factors to explain insect pest species. The thesis are
divided into following five chapters.

Chapter 2-1: The genus Spodoptera Guenée (Noctuidae; Xyleninae) is mainly
distributed from tropical to subtropical regions in the world, and it contains many pests
of food crops, vegetables, forage crops and grasses. The African armyworm, Spodoptera
exempta (Walker) has been known from Africa, South East Asia, Australia to some
Pacific islands as a migratory pest of crops or pasture. Although no damage by this pest
had been reported from Japan before 2010, severe damage of forage crops and grasses
by this species was recognized for the first time from Japan at the Nansei Islands in
2010, and at the same region it occurred in 2012 and 2013 also. Many individuals of
Spodoptera spp. were lured by the pheromone trap for S. exempta and it was difficult to
identify them superficially. Therefore, a key to distinguish all eight Japanese species of
Spodoptera using external features including male genitalia was made and it was
possible to distinguish six Japanese Spodoptera pest species using standard DNA
barcoding. The comparison of haplotypes of individuals from Africa, Australia, Papua
New Guinea and Japan revealed that they are divided into following, two different
groups i.e., the Asia-Oceanian population (including Japan) and the African population,
and Japanese population was estimated to probably came from other Asia-Oceanian
region.

Chapter 2-2: The genus Tiracola Moore (Noctuidae; Hadeninae) is mainly
distributed in South-East Asian region. The banana fruit caterpillar, T. plagiata (Walker)
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is the most widespread and highly polyphagous species in this genus which has been
known as a notorious pest of Banana fruit: Musa spp., Cacao: Theobroma cacao, Para
rubber tree: Hevea spp., Dolichos bean: Lablab purpureus Linnaeus, and so on. T.
rufimargo Warren and its close relatives from Sulawesi and New Guinea Islands in
Indonesia were taxonomically revised. It is difficult to distinguish the adults of two
Japanese species, T. plagiata and T. aureata Holloway externally and their larvae had
not been investigated sufficiently. Therefore, discrimination methods for two Japanese
species, T. plagiata and T. aureata were developed using the adult and larval external
features and standard DNA barcoding.

Chapter 2-3: The genus Hypocala Guenée is distributed from the subtropical and
tropical Old World to the Australian region, with one species in the Neotropics. The host
plants of most species in this genus are Ebenaceae and H. deflorata deflorata is known
as a pest of the persimmon tree, Diospyros kaki Thunberg in Japan. It was revealed that
H. deflorata deflorata known from African and Asian regions and H. deflorata
australiae Butler stat. rev. mainly recorded from Australian region are not different
subspecies but representing two distinct species, judging from their male and female
genitalia, DNA barcode data and distributions. H. australiae Butler was recorded from
Japan for the first time and this was also the first record of this species from Asia. This
fact means that the distribution of H. deflorata and that of H. australiae are overlapping
in Asia. Therefore, how to distinguish the two species, H. deflorata and H. australiae by

the distinguishing features of morphology and DNA barcoding were shown.

Chapter 2—-4: The genus Targalla Walker (Euteliidae; Euteliinae) mainly distributes
from tropical to subtropical Indo-Australian region, and the Eugenia caterpillar, T.
delatrix (Guenée) is known as a pest of Myrtaceae. The Targalla species from East and
Southeast Asian countries such as China, Vietnam, Laos, Taiwan, Japan etc., especially
focusing on Targalla delatrix species-group were taxonomically revised with the
information of standard DNA barcoding.

Chapter 2-5: The genus Earias Butler (Nolidae; Chloephorinae) is widespread in
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temperate to tropical Old World and Australian regions, and it includes several pests of
Ericaceae, Malvaceae, Solanaceae, and so on. In Japan, the azalea rough bollworm, E.
roseifera Butler is known as a pest of Rhododendron spp. The fungivory of the larvae of
E. roseifera, a rare habit of Noctuoidea was reported and this is the first record of
fungivory in the genus Earias. Although the taxonomic relationship between E.
roseifera and E. roseoviridis Sugi has been uncertain, they were considered as two
distinct species based on the DNA barcoding, larval morphologies and adult head
characteristics (the coloration of the antennae and that of the scales near the eyes on the

clypeus).

Chapter 3: Among many characteristics of species mentioned above studies (e.g.
host plants, distribution and taxonomic information), "migration of long-distance™ and
"widespread distribution” were shared among the pest species of Spodoptera, Tiracola
and Targalla delatrix species-group and these pest species have similar location of

branch in the phylogenetic cladograms.

On the basis of the article 8.2 and 8.3 of the International Code of Zoological

Nomenclature (1999), all nomenclatural acts in this thesis will be disclaimed.
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