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Velarifictorus and V. micado species complex,
and the speciation mechanism in East Asia
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Crickets are widelg-/ distributed omnivorous ihsects, but their morphology is simple. Therefore
life cycle and behavioral characteristics have been extensively used for taxonomy. Also récent
advent of molecula.r taxonomy has shown its power in phylogeny. This investigation challenged for
classification of taxonomic status and speciation mechanism in Velarifictorus micado species_
complex. The COI gene of Velarifictorus species were sequénced, especially in ¥ micado collected
from 33 areas in Asia. The phylogenetic tree showed that ¥/ micado are recently split species. There
were mainly four different ﬂap]otype groups in ¥ micado. The common ancestor resides in
Indo;:hina peninstila and they are non-diapause species whose eggs hatch witht;ut developmental
interception. One V. micado group is distributed in Taiwan and Japan. Their eggs develop without
interception, but nymphs develop slowly under short photoperiod. That indicates that they probably
overwinter at nymphal stage and emerge in next year. They can be unib- or bivoltine and even
multivoltine according to the locality of origin. Another group colonized North China and Japan. The
nyr’n]ﬁhs develop relatively fast compared with the group mentioned above, and the individuals
reared under short photoperiod grow faster .tha.n under long photoperiod. This indicates that short .
photoperiod accelerate development to emerge synchronously before winter comes. Adults lay eggs
before wintef and their eggs enfer diapause to overwinter and hatch in the spring of the next year.
Because of these different life cycles, the reproduction should b seasonally isolated in Japan. This

allows V. micado and its sibling species to coexist.

V. micado is also an introduce species in USA since 1959. Three St;JCkS from Newnan (Georgia),
St. Louis (Missouri) and Nashville (Te?messec) were collected and their COI sequences were
determined. Although the original stock collected in Mobile Mississippi-was named the Japanese
burrowing cricket, ‘the results indi(;ates that the Newnan stock was more closely related to Chinése

stocks.
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The different photoperiodic responses of ¥ micado reflect the different natural selection on
different strains. V. micado dev'elopeci two life-cycle in two close areas is a special and rare exampie
of two colonization separated by sea. The different life cycle makes them have nearly no chance for
gene flow. In other cases, one strategy should be better than another and it will be dominate in all the
strain. V. ornatus, V. aspersus and V. flavifrons have the similar photoperiod responées to ¥, micado,
which collected from different areas. Same nature pressure makes Velarifictorus spp. develop similar
life-cycle. The value of ovipositor/hind femur length illuminated the differences between ¥ micado
of different overwinter stage. The ¥ micado overwinter at egg stage has high value of OV/FM, while
those overwinter at nymphal stage has low value. All Velﬁrzﬁctorus spp. have two wing types,
macropterous and brachypterous, except V. flavifions, but they do not have same mechanism. The
macropterous percent of V. aspersus is cox.lstant, which is not affected by different photoperiods. ¥/
ornatus individuals are all brachypterous in LD 12:12, which shows an strong environmental effect,
When ¥ micado reared under LD 12:12, few individuals developed longwing, while the
macropterous percent rapid increased under LD 16:8. But there were huge differences of the percent
from different areas, which showed the genetic factors. Macropterous individuals have wider
pronotum, which copsisted of strong muscle for flying. Dimorphism also exists in forewing length.
Macropterous_individuals have longer forewing in all species, except male ¥, asper:sus. Sexual

dimorphism depressed as females have longer hind femur, while males have bigger head.
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EOL LA BRI L 2RAEFROEHOBREZ 5 2 v ) BT 2E— FL4
. B OBFETINE INIEONTIE, ST XERERR Do, HRAL LD
ELTH, 7 AV A TH Y EER LTV - Rhagoretis BOIRTHRI—1 v 305
BHAEhic) A FEER L, BNEEHE Licfl (Rpomonella) & . ZEHis7: FlEN
BIBHRIC W oz b Endbkn a4 a X0k s, F0%, BE0OfL LTEIREN

72 Gryllus pennsylvanicus & G.veletis \Z>0W T, S FHABRABTOR - BREE IR

B2 IARBRIIRD bV L B o (TR b bR, D, EEHEESYS
{EOFHEERITEINE, LALERL, AULS CHERM TRl mET2 28D
Velarifictorus BOY VL Eada B8 7 O7ITIIEEL, LR Gollus B2E L i
FEALTHRAERMERICT IS, TOMBEISRIEHOEER S, L3R Gyllus D 25
RRHETTREME DR RVVAS . Velarifictorus B A n ¥ DIE 5 1k, HMOMICRETETH S, BY
EDBFRIT L > T LEERIZT CICEEN R T o X RETLTRY, BElE Ty
AEBRT D ENEELY, LA Ued b, . Velarifictorus micado TR TS LOER NG
. BBREDOHEAEZZ<BLIEREBICHILELBNS, RFMNRBOSENRE L TES
B0, AEFROERIZ 2D LT EHMICREFRRS#ECEI0n, Z0
IO BRRAVERERTS-DCEERED, ZOBEOEBITIAE I CEERRREEL 255
LI ENT, £ T, BB DIIHT V7 O Velarifictorus B=4 X%, AXSIE+S
LWEI, A P EEPLPEREZERLUTEREEL, SFREHMRIT L AEh/ 7 —
DR EIT-T, £, BALEILKOEEGRELRE L,
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b RBPLEFLOBEICED Z EH¥EV, AFEFFEL LCIHRETICRBT 2880
SRIREOEEAMIC L 2RE R EREERERE 2B, FI T, oA uXicBIT 2 4AEDE
HBOFRICOVWTOINE THEREEREN LT,

8 2| TIL, Velarifictorus micado BN I k=Y KU 7 CO1 D5 TES % BEEIL
BROHRVTECETOT &, BAINT-ACKOMERE 3 ET2 2 33 HERIC OV
TEEIYVRY, COl DRELREVIN—TIHEREZHESD, 1485 OB a v w kL
Neighbor-Join and BioNdJ algorithm {2 & ¥ 7 5 X ¥ — @ty 21T o 7=, Velarifictorus Bi3H
2EEFNICT VYA aAuXer 72 PORMP LA LLEZ bNBMABDIN—T%
TR L. BN TOSEEK 7500 FERNSHE Y. Vornatus & V.micado, favifrons,
aspersus X 8L I N—IC3, FO%, BEMD Vaspersus, LT, # 5000 FER
\Z V.flavifrons i3 irhiz & B2 b5, & biZ, V.micado 7NV — 710 CEHE LS %
Tof. TORR., BABLIUVTERBELERZ S I —TL A v RO R BRAECE T
EH, FFEZELIIA—TREREL DT DI LB TE, BERELKA LV R HEBHL.
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ERROSKIIBEZERR - ~72 ¢ E 2 503, £, LRICA-E 3BEEO I LEEEO LD
HHEOEEEIES ., Iy ERPILELELEX DNDIMAIREZ S 2 >OBEERE L 1331
FRETHD e Bahol, TAVI~OERA - EFLPRL L L 2EU B o e Z 2B
%, ZOWBHFELEEDL - LEELRES THIPRERRERE P TH 3,

B3I, AFLODWTH D, ROV IANLRENL 7TEEREZAV., ERLER
TTHREEFONNE — v &bV, RERUADEEBEOHRFEET O Z — ISR T, %
RRERICIE, M TEBET SN, IMKIER CIIEH CTRBFEEN LS, KRITR0E MRS
Z—rERL, BUDIPHELTL 28H0¥4H< 5 WS RRIREITAVWRGE R T8, BY
R OEM Z RS, KREREEE s B ARRERER L, B O introgression A= > TV 7
BEMEZTRLTVWS, KERZBRWT, AERICSHMLRERIROAARY, ZOREIZ. ISRN
Entomology (Z#B# &h 7z,

B AEX, Velarifictorus RO A X ORI & V. micado BERDOBEEOTEN /246K
EFREL, AEEBHE LA LE, SBROBV L V.micado BEENOEVHEHLMIZ SN,
Bio, JMAIET B EEE CIBBRERICH L TERNERENE 2o TWT, IMAIRD 7= DI sk
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ZO LD, V.micado R, A FRERVICEEMEIGIVVAS, AIEFIIHEICH I, BB
LR LTWB, ShiRIRE L | SRR OMIZI B AR CIXBBEFRRATML ATV
LEZoNDH, PRLWEN. TOMNLAMRBEERL. TFEROD->TWARY, 20k i
V.micado BEIIBERSIL L >0 A RETEET S EX b, BRROBRICES 255
LeBEAY, FANERIHRTL VEALHERRD BNB, _
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