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WE AXVAEERZEROBESECER, X208 71 HEHERER NH#TRE
WK, 4H, ¥id Mythimna separata, /N £ Agrotis ypsilon, R§A MY Cnaphalocrocis
medinalis % E CRME PP T — X, %%ﬂﬁﬁﬁﬁﬁﬁ%ﬁ%mm%ﬂmﬂﬁ%ﬁ*ﬁ
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YRR - BAXREFERNEER TS, XM K (flight mill) K54
R, il Mythimna separata —X YATEERIA]IA 323.5 km!", /NHE ] Agrotis ypsilon T]
% 376.0 km @ T SEBRARIC 1SS R, K B Bk B B O 1488 ki, /NHLE R R
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F1 32208 T HEEER LT’

EWEH  Aegeriidac

B AR  Paradoxecia pieli
JTRF  Arctiidae

LISATR  Spilarctia obliqua
ZEF Bombycidae

B-F3 Andraca bipunctata

i3 Bombyx mandarina

E-1 7 Rondotia menciana
kA Eucleidae

HW  Cnidocampa flawescens

WEER Iragoides conjuncta

WhEH,  Parasa conjuncta

WRMBR  Parasa lepida

R RIR Thosea sinensis
#FIER  Gelechiidae

Bag s Pectinophora gossypiella

=R Sitotroga cerealella
R¥EE  Geometridae

TXR¥E  Abraxas miranda

RS Ascotis selenaria

HAR¥  Ectropis extersaria

BR¥ Phthonandria atrilineata
HintFl  Lasiocampidae

ORWESR Dendrolimus punctatus
E## Lithosiidae

KEE®  Chionaema hamata
#MMF Lymantriidae

KB, Arctomis alba

¥ Euproctis pseudoconspersa

RIBBILH  Porthesia xanthocampa
#wRP  Noctuidae

RAR Acronycta major

NBEE  Agrotis ypsilon

NS Anomis flam

R,  Anomis sabulifera

B EBGEE  Argyrogramma agnata

& S &Wl4s  Earias cupreovridis
KERE  Saturniidac

BEKBEW Actias selene

R Antheraea pemyi
BE Philosamia cynthia
XF  Sphingidae
PR Ceratomia amyntor
SR Clanis billineata
NEEXR Marumba gaschkewitschi
BXR Psilogramma menephron

ENL KXW Theretra oldenlandiae
BOLR4S  Earias fabia

-8 304 Eligma narcissus

b1 Mythimna separata

Bk R Mythimna venalba

HEe Naranga aenescens

B, Ophiusa melicerta

RO R Prodenia litura

KE Sesamia inferens

HERR Spodoptera exigus
F1EFl  Notodontidae

o3 Rsd 4 Clostera anachoreta
NEGE  Olethreutidae

R Anglis satiwa
FuP  Plutellidae

INERR Plutella xylostella
il  Psychidae

BB Clania wriegata
EaRFL  Pyralidae

KAE Aglossa dimidiatua

=1 L Ancylolomia chrysographella

AL Chilo suppressalis

RBYEHE  Cnaphalocrocis medinalis

JRH AR Diaphania indica

¥ BUFE  Diaphania perspectalis

;1143 51 8 Dichocrocis punctiferalis
G¥MY  Etiella zinckenella
HEGWFFE  Hymenia recurmlis
HipE Loxostege sticticalis
KE % Maruca testulalis

e Nomophila noctuella

© FGHEBUKE  Nymphula fengwhanalis
WM EKE  Ostrinia furnacalis

ENE A Plodia interpunctella
Hip R Scirpophaga praelata

WEMIR  Sylepta derogata
=4k Tryporyza incertulas
%#F  Tortricidae

WARHBIR  Adofxophyes orana

KEEH Homona magnanima
£¥8  Yponomeutidae

FREE Yponomeuta padella
PEaRAl  Zygaenidae

R Eterusia aedea

Elypid 3 Tiliberis pruni
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ZirsE, P EBERSYBIRA  HENBRAKFY KIE.
EEMT: FAirEEK, RTEER

B BHAMEAREERERRHE.

S,
B RSN, i EEEHE, 58
SRR E SRR RHE. RE, FER <::§I:: s,
YRR S AR SRS, EE
ERE(HE) OREER, REEETAH

%, BHEALKRR. MEHESZBETH
B, 434S, 8. 8. S(B1D, HiIHET B SRR

FIBH. R=(S+S) /(S+S), HHBRETFH, (S+S) Hl/d, (S+S,)HBX,
REBEK. R=(S5+S) /S,, ZRAMZERATH, S, HE/h R,EBEK. R=S,/S,
ERHSMUER, MIKERTE, S fHEX, SHEED, REBK.

BACHE, Bl EREMAKEE RS BN BN, H85EE B K E T
%, WA CHPRIEEM. EEUMARNFERRAMR, HEZJH. EHANES
e, RS2SR, BASEE R ERERENEFE-EER, HEERER
HEMNZEFHRBE., RBRRABEMORS SR, RNEFRALDTF 3.

RESHRBAEKREEZ LS MSA BFE, EPCHLE#1T. I R.R.R%ES
BOMSRERRR, URKEBSSAURRAGHE, 208 1 HERRaE g #
TRERRE, FHLARBEN EDHIXTBERE 15 70 B B EA 18 F6 B Ul i 8 B K
HETHT.

2 BR59H

i, P E R BB IE Crnaphalocrocis medinalis % B 5l B T AT HHF
%, RRR. REFRMBHEWAEET 71 MEEMNFHE(E2) . BREMIERNT:
21 HEF 15 R ALATE R, R, R, =SB HRE, UKKEZ ST 8t
HEX, #HAB.C.D.ERAK(E2).

ARBET ISHRERPLMEECARK IR, Hb, Hhl MbE g RO #iEss
i) B LRI B AT AR B B, BRI IR A XTI R IRER, TSR
“Spodoptera” J&, AXFTFHF, S BET XAEKREZ. FLAWT CRERPERREMK
H)S. exempta FFLHEAR MK( ERER) S. frugiperda ERIZ XA B HIRA .

BART. B4 & & SBOU IR, B4 R SR AM L F R BE TR —%,
2.2 EHF IBFHEALFE R, R, R, =Z2F MR, URKEBIGITBHFITE
X, XA B.CZX(E3). BHPEHIEE—FMBMKEERTECRRY, HER
BT 550 17 MBI ER—K(C). R, 7T CIRE KR ESBUNEHIER
HFYC%, B5ATCHUMEREEREHE, ATH /KX, HAEMES T KIE
AIREFETEAERIZ 4.
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R BERERRT, EHESEKREMNRRE X, BEFAHEM.
2.3 71 FPIEKE R LARTHIERET. SRS E R, R, R, =SB AR, UKKER R
GUTBHATRE, KE, /MuZ R BASHRSAARNTE T VTAINRR, R
GREEPPEEESD. FHENEREFREHE, ATR—/DIEX.
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() ¥&, BHMURR, fT&ME B_ZREH/D, ER. R R=ZHHEAH.
(2) WHERRRARZER G, AT, BT R EBBM, #R,. R, R,=3X
RS, AT, DRBEMERYSECREETERRBEARR, &5 X5,
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E 33 -4
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AR mEsE
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BRI Tk
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AT D mEHEe

TN 5 IR EF AR 3 C
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2 BRAL 15 RRE AT E LA B3 SERA 18 R0 R S AT Lo
BREHRARE RERRGERE
x2 AMEEGRENBHREREERSH
;0] i} B+ 5
BRAK R, R R R, R, R,

om 3.72£0.21 8.5910.58 5.00%0.35 6.28£0.32  14.9910.44 5.6910.08
INBE R * 3.55+0.12 8.36+0.80 501+049  7.25+023  17.51£1.01 6.37£0.50
AR A * 3.39+0.41 7.9+0.17 4874020 6571042  13.93+0.51 5.57£0.36
B 2.30£0.19 5.2810.54 3224035 4191029 9.28+0.50 3.7240.28
EORE > 2.40%0.31 5.35%£0.54 3241029  3.65+0.31 8.88+0.52 3.50£0.29
71 Fh R P 2.28+0.64 5.13+1.63 2934099  3.91%1.07 8.75+2.66 3.45+1.07
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KL R RRE .
BEEXSHEONE, HEERCY: iBEK, FHNEKTFE, SSMIKEHE.
A FRRHERE, BI%8FHE, A%K(C). EATEIK(S,) MK (R) =& K E

FHATHEMAEE, BRAERARAT T, BRSMUTER, BAERKK>™ET A A

SHWHABER,

3.2 AXFEATRERAIE CRER TR, flm, DERRB ARIER) S

B~ ER(FEEXKE)HWAES R, R, RENMERHIITE T HENMT, BREER. X

AREKEEAEEHMNE LB W(R =-27.75R,+13.93R,—3.35R,+2.25, ¥

R. R, R, =BHMBEHARA LR, & WR >0, BTFE kK, MR <0, BTIET K

%; MR =0, §H.

PAKR 4% 8 Heliothis armigera (Hubner) 5 %, #18 R=2.88, R,=6.87, R,=4.06,
RAHFRERSE WR =4.43>0, MAFIE LK, FLIFLAAH, HL{RNT
CRECZAETRER. MERARETRR, (HXEHB R R EAESF R X
AERITH, BT RET R,

AMEBES, BEIAEREANRETICENNEERER, BHAEE-HE.
BT RHA RN RS, BHERXARINEAREEZ AR, £ RE
YYEER. AN TREESEMN, Ak RSERRIATEY—X(E2), &
HARHMAERSG AL, HRURENEYHIIXEaES, HhTHREL, B
i 0 6 SO RHIE R B RO B A B B T AT
33 BHIEE—MTOEENAR. BRI WVITAREARE, KBEREYFRA
Frat 3R ( B BT ) 3) B AR, 1R E R AT BN R0 RN AT RE O B R,
TRF A STOEE R CITRR BRI LR, FMATIFRM, EEESE HER RN
KATEE RS NMUERREE, RAERNSER VTR, BEEMBFARATE
BERITH, £ 71 HRENERD, BEAK BRAEE, WITERERO LA XE,
FAESHRETKRNAT K,

34 BARCHESUHMEZSR, JHAEAHE. flm, KEREERER, MRS

X, TR REHFIZZ, FREE, BRE ZEHERRMN, BSREEIBNEE

MK, EMERIBSEHE L, B RHEAEREEE SEERF (5 CRE) . 8%,

REAEAHRN CIER, APRRRTRET KR RMHAERE, MIEREERM

WS AT HE B H.

Hi AWLRLRFHERRGAE, PERUMEEEYRP TR E LS R4
A, EBUH.
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CLUSTER ANALYSIS FOR PROJECTION PARAMETERS
OF THE WINGS IN 71 SELECTED MOTHS
(LEPIDOPTERA: HETERONEURA)

Zhang Zhitao Chen Wei Fu Qiang
(China National Rice Research Institute Hangzhou 310006)

Li Guangbo
(The Institute of Plant Protection, Chinese Academy of Agricultural Sciences Beijing 100084)

Li Baojuan
(Zhejiang Agricultural University Hangzhou 310029)

Abstract The geometrical projections of the wings of 71 species of selected moths
which belong to 20 families in Heteroneura were made, and an orthogonal coordinate
was established for each projection based on the longest diameter of projection and the
vertical bisector of the diameter. Then three parameters (R, R,, and R, were calculated
according to the wing areas in each quadrant (S, S, S, and S) as follows:
R1=(S3+S4) /(S|+Sz)’ R2=(S3+S4) /Sy Ry=S,]S8

The hierarchical clusterings were conducted for 18 species of Pyralididae, 15
species of Noctuidae, and all 71 tested species separately, based on the Euclidean dis-
tances or similarity coefficients of the three parameters (R,, R, and R) of wing projec-
tion among species. The results showed that the migratory moths, Mythimna separata,
Agrotis ypsilon and Cnaphalocrocis medinalis, always clustered in one group in clus-
tering for either the fore wing or the combination of fore and hind wings. It is
suggested that the shapes of the wings in migratory moths have some common
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geometrical characters different from other tested lepidopterans. These common charac-
ters seem to be: (1) The anterior margin of the fore wing is rather straight, and the
costal area is narrower, and (2) The outer area of the fore wing is wider. These two
characters are suitable to long-distance migratory flight of the migratory moths by air
current.

Key words Lepidoptera, Heteroneura, wing projection, cluster analysis



