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[. FEISDO[ENS

2009 §1'5 2013 F£EXT. BEMKEBOZRFMARTOY T D ~ MEMDYeNE
ANZZXLDEAEEIRIVF—. IR HBEIEREMOREFE (2013 05 BES
EMORHFNEIRRBETIOIT D b O—8D] [CHBNT IEBRDIEME XN
ALDERBPESENRRMOBEFE ] SV DBEBNRESN. (B RIFHBPREZR
MEMR Y Y —DPRES DT 20 NFAMLEDOKRE, JWARTERES. RIT5HERH
FE. EERENSBEB L. BROMNICXTT DRINDERBDOFECSY 4 — 1 (LED)
ISEDFHUWERENMA UICERODFEETE « BRI OBEFEICERD AT,

AF3IEE. ZCTTHEONIZHRRERICDNT, BEFEDLRAFTE. BERIMES
B, SENSEESSEARICODDOITIBNUCENTHD. BHRELTIE T
OYI D FTHAENREULCER (BR. XEFD DA, YOBRUBMBERZRL
I,
ot T CERDIICXT T DRMEFIC DN TEFEEREBE L. CNETICH/SNIIEA
Rl UL, REICSHELU T, SRORBODEFHCEICEONTCRRZEIEL
T LTS,

YezRIA USRI IS <D SRRISTE TRV HAFN TEEA AFS
FULWERE UTRRISIRRDIZHRESE D LED BRAESNTHD. TNETA
SNTNEDOEZDRRDBESMNISNTIND, HIC, BAN-R « BIRILF
—Js LED REBEKBEZNAI DT EICKD. CNETHZERA UIZHEDMIRATHE 2
THOBPICENHETEZ DL DEFHES! « BBFFREDREAEEIREICE O TSI,

COFIIENTINNSIZRMB UILERIEIRICERD T ET, BEREDEEEBN
(F=ZNTH D,

IS8, BEULCHARRDOPICE. SRIGFFDORMBEIFACETIICHICERDR
IPORBREMNBEITDEDEHDCH. MREZTAHIDICIALZO>TIBRELUTCNERE
2. T2, AFSISOREICIE, Siw TN UEHRBRREFTDIICHICER LI
LED RN X FE/BSNIERROERMBSTHEZ, SSETIC [fyR) &UT
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I. ARxIRELZERB IR+ (26 )

FvINRPANANLAY Plautia crossota stali S FFIP7A X

I\Y Nezara viridula

PHETRYI RUANZXZIAHX Trigonotylus caelestialium

ZVIVIFISI Trialeurodes vaporariorum
ANIDIIFIS= Bemisia tabaci
SHAIVFISE Diaphorina citri
SAYFAAOPTIOV Frankliniella occidentalis
STFIF/0PYIOV Thrips palmi
Frv /FAOPTIOVY Scirtothrips dorsalis
RFPHIOV Thirips tabaci
NAEVIED Spodoptera litura
I+DAH Mamestra brassicae
ZZZINIH Helicoverpa armigera
armigera
Fv /) IANDEVINYF Adoxophyes honmai
TRHAXAA Chilo suppressalis
w2 aO3d/Ng Nephotettix cincticeps
cEC/ODVA Nilaparvata lugens
PIIJONETUNT Liriomyza huidobrensis
TAVYEF/INT Neoempheria ferruginea
P EDAR Anomala albopilosa
HINDIINY LAY Lasioderma serricorne
DIXANN Culicoides oxystoma
MY XAAN Culicoides punctatus
IVPVYXAA Culicoides maculatus
FIOPITS/INF Aphidius gifuensis

AALI)DOEXINTHAXALAY Orius strigicollis
M. REILCRITDIHDERICDUNT
IRE. HOEMICIE, VDR BRE). NDYTD GEE). IL—XY G%R).

(BBE) BEMERSINTNSD (RI-1), CNSDOHEIE. NWIFNEABDE DR
EEMEREDRER (DHRRBE) CLo>THESNLEECTHD, SLIDANIE. C
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NSDENE "ABICEST” BHIKRADINEDINZRIBIECHD. L L. &
SMEIZNZNICHDIKRZDIRREEZ >THD ., ZLDBRIIABEAFEAER
NWEMRCEVWREZEDCENMRSNTIND, LENA DT, £&RIF 400
nm UTRDRIMEEMD LED ZRNWTERBEFZTDE. ABDBICERZRE
DIREDEIX O VD RZAN ERNDBGAESISND « « » EVNDEIBHRANBHSEER
T=HICIEo>TLED @IS, 2014),

LIEZD DT BROKXDICABEDRENREDIETIL, HAFRICANDIEDE
fIld, FERRCMESCEDNVCED TR TIRESRRN, PIEEICEDVNTHDEN
ELUTIE HMEERE (W - m?2) OHEBFREE (ohotons - m? - s™) RENHD
(RI-1), BMOBICHRITDNZBRNIG. ORTIYVOREBETHDLF T —ILD
EMHETHD, CnlF. YOIRIF—2LCKEFLULZRNLTIEL, 1 BOFFDH 1
BOLFFT—ILDFICRRSNTEUDIRRTHD, BB, REDHZERMIEIEF
£ (ohoton number) ZNDY FIIRMENZD, TORDIFEBRNS. AF
TIINDEMNE UTHEFREE (photons - m? - s™) Zifi— U TERA LIS,

KRI-1 ARBIEFCDEN

2 ] Al E 568 ADEBETHIE
BT ESMEEACEBT S
=X Im M 5
(883 BFRT
SOBROL SFAEOBRDS
NYFS od RE | pmg 5
_ o VDY DF A RTLBETE
=k nt BE | rowEoBEzaERT B
L2 . e [HCBRSSNTNBBOBDSE "
ng
- ) - BUABICDICRIASINDNE | L (FRiSmE
PSR Wem® RE | LR ¥—ETRT 3
% 8 F R %| photons * m" e |PUBRESUBMACEETS | 5L HRGNE
= 2ot RE \wzomsng =)

HEFREEIL, BIMOAERICRNWTEREEUIE U TRHINSNTND, LD L.
9« BEREEFEPIEGRD. BIPEERFOHISZTEHFEZ mol (/L) TKEC
FRICEN MBI THD, TDHE. WFHRENDSEILRENDBEEL, HEFR

4



BEOHBEZPMAROER (6.02X10%° mol’) TEDCLETRKROHLND, AF
SIESZEHSADEI TOREICENTNDIBEZREL T, NEFREBEZ TR

[CHB UICARPIZLEDDRUIZ (RII-2), BEO—BIICTENE=NTHD.

KI-2 EFREBEEDHREE

ROE | NFE (HED EILER
gfi1 | photons*m?-s' | umol-m?-g”
i 1 1x10' 0017
B2 1x10"7 017
B 3 1x10'8 1.7

TIEIRIRIC LED VBB EFEAT DRONEFREEZRDDICEESLIES
KD WD REDRENUNSHEFREEZRDDIBEICIE. 1 RRCEITHBED
HBEZDRRE (DHRRBRERBIR) ZRNTEBRIDINEND D, CDHBE.
YORDLU == EDEEY (B—RRE BOILLRNEEITH, SBEK « LT -
LED BNWITNEEBYTIIRNZH. YORCEICAND FILZRIE LU THRE U,
REFICEODTEDIT D, LEN DT, HEFREBEZ/ILD AFENSHE T DDIIET
BNYEM TERTIISN, HWRDIGEEZHFHTERENTEDIANRD RUX—
S5 —TRREI IIENEECTHDHEET D,

SIS B I IFRARE « ERES « AN (2014) ERBMRODICEE. HENEE.
58: 5-

V. #2557 @ BRODICRS

i)

1. BRBVEROBIS CHEE

BEROKRAZILKRTDE, o UDEMSERL Y XHR 2D, BERODAKESSFS
FIET, B\EDFEEACEBIRTTECNDRDB FYRNDFIONS, YOPUD
KDOICBURBEDNSISERIRDESICE > TNDRDBREDNET THD, 22, B8R

5



LY ZOERIFEDERTERZUN 25um T—ELTHD. BROAS(ZEER
DEELEBI L TNDEBZ TR,

2. [BEROEARES
OEDDERRICIEIHEDR MR Ct=THiR) N'EFENnd. BV-1a. b [3F3D

DOPIT, O BORMIZ (R1-R9) N'EFEND, RMIRIIHHAEBZMBEL. BEDHZE

9D (MNV-1a), INTORMEDAKIBEIRPRTES L. DRERZED (M
V-1b), RIEDBEICIIRICKDIZBHEMN DD, PICII/NTEDKIDIC, BEDED
DRULCEFEDOEDEDHD (BNV-10), MBEEDIRICIIHRME GBI V/INDE)

MEF DTS, WMBRNICK>TEMR LN, RBROBRICESHEUZELS
g5 (®NV-1d),

a [

if]
' |‘ Basement membrane N_1

[BBRDEE C1RFBI2 D/

() PT/MBIROBIS, O BORMIE (R1-R9) D55, R1-4 BMEIRDXNET S,
R5-8 BMRNECBTRHIREED, RO [FRBEES THINCHMEBLMBET, (b) 7T/

RIRDEREIER, R1-4 OMEENRZ D, (¢) Y3DY3I/N\NLEROERBEIESR, 7
BORMMIRDORBIEDAEDN DB LU TCEEIT D, (d) PT/\BMROSEEER, 6 DDERD
®E. 30ms D/ V)L ZAHICXTT DRI,



BREZOBENS. “EURIR" & "88KZIR" ICKBland (MV-2), siald
BT, BERIRITHEDOBICISREOEND, AIBIRIREMIK TR, BB TR
DAL TRV (Land and Nilsson, 2002).

EIRR T, OEDDERNMSZE I DIRFIINSL, RBEOHER (RE5H)
CUTHE C ) BETHD (BNV-2a), DFD. —DDEREIHEHEDCI—ENS
KDNDHZERE I D, BUKRROBES., BREOBEEE 1° <5U\T, 17 INic
AN SERDINSHEDERTZEIND, CNH. BEROBRHEREITDIEERER
THD,

SFHRIZIRTII. HDIHPEDSHKDIIE, FEDE > LBIRZPIMNC U TZDEH
DE+~HBRDOERZERIBITD (HV-2b), 1 EORBRICEHDLU Y XICADEZ
YD EFDIEEERRIE. BRDERDIRIZ LTV EIRIRICEE N TRE S EEIED
CEW. BEOSVWEERRTHRAMBEEICE O TNBINESAL, BFLEZD
TEIR, MNV-2b [CHEONTIEEE 1° TNHDAG UIZESE, HDEFDD
[FREEEIIED. BEDEROBETCHD, DFD. ERERIRTERDSOKZRL
BIREABEICIIEHDINTHEZSE I DN T, DEIDEREBSENROZERDT
NBCEICRD., BERERIG. HODIRNRICEMUEZ LICHDER, BNER
BOTHD (Land and Nilsson, 2002 ; Mclntyre and Caveney, 1998).

T —
M8 &
7

\"_

=B Sk

V-2 @RDMEFE R
(a) BEIIEIR, HDAEHSDHE 1 BIRTIRZS5ND., (b) EEEIR, HDHADSDH
F. BHOERTIEZS5ND., (Nisson etal, 1984 &£ &ICHE)
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3. RO DIRE
DHRESENDORHEADRRORBREXRIBIZT, "HIRMZFTDIDICHE

ISHEREDFHZ, BRICXTLTIOY FUZEE" CFEESND (Menzel,
1979),

—D—DORMIBICEDNRERED DD, BIZAIEPT/NCIE, DICREDEIS DR

RNY6 18 (BEIMR. &, B, & . L&ED HD (Arikawa, 2003), IWY/\F
[CI3. ¥ B, &&D 3 @HDD (Menzel and Backhaus, 1989), Chnld. =
WNFICIEEHN B &FD 38" . PTNCE “6 8" ULNRABNENDRK

TRV, BREFOBRIETR - & « B0 3 BOBMIRICHKE L TNBDON RET
SRBRIYBFHLEEENND. TOHELRIEBRERDZSELTHD,

4, DIHREDRIE

(1) R OERE

RABRODICREL. BERICEBZR U TEREICH U THRET DBXEE) TR
T D, EOBWODATICIOT, “HMFEARERE" & “MREN (ERG) & &N
Hd.

HMPENEEEREICIE, SFEIRDOERED 0.1 um REDOHMEASXERY FCTIRBERE
BORASAMNEBZFED, T INS<BIoZRIDERE > TEIRICNSENZD
3B, 735 RAMNEBIIZDIDSD> <D EEIRAICTEA. SinaRBiROPICE
AT D, EBORBIRICA DD EDDNIHRHZESZ THERITD (I,

ERGAICIE. KDARNEBZAD, KEKTESBIEMA EERKRBICELSIZT
TR TCETDHEEHD. ERG IATIIBEEBDSIHAAVVCHITIRIBROPICIIAS
I RNEZORMBIRORMZ. FBROADSETEDHTEHRITDCELED,

(2) RBOCICEETIDIR

DIREZAET DICIE. BERDRRDIE (B ZHRNRTEETHI CEDT
STDEEZED, EBNEFDICIE. LED. FEHT 1LY — HDNIEDI RN INE
THd, REOERSDIOBEZENDEDIESITER USRS TUINTRNDE, 76D



BMEZRI BN THD. BhICE. YE (DYTI) MR Ub—X). BE ULD

2, 1BE (Zh) BE. SFTIZIREDDDHDD. FEAEDERIEE ~DIRDRE
EZEZRECUZEDTHD. ElE. INSDERIG, & ~MSNOEMENDESRES
ZDLETEELBHROEL, BERADHDDE, HOWMBHMECE DM, TRIL
F— (W -m?2) EHFE (bhotons - m? - s DHEBZTHRNBRLI IR

L)

(Johnsen, 2012),

BRIIFMRERCDCENTETDDT, YWRICIIEMRELIMEI T DFZ/ Y
SYTZERANDMENHD. T/ YSVTDEEDINDANRI MIVEREICTSY
FTIERN. BERS. FHI I —F—D—DDBBENEZ>TRD. FH2D
1 )L —EB U TIERR CEISHFHENESDNTUEINSTHD, CnE
YeFED EDRNVERICENDE TZNZNOHAFHEZEIT CET, HFHD
ZAOEEBNEED, HFHEZETICIE. BURBEDODMD « LY —ZRAL)
Do UYZXDPHED 1 )L —IFITNT, EIMRTEBBHEDHDIGREDEDZAL)
D, (3) DIRBREDRDTI

DHREZAEITDIEE, FTHIRKDICZIEAIEAERS L TND T, MF
iR V ORERZERDD, COESORMIL. HBRNGERERDIZEREN
D, ERGEES5IE ERG DRI CH D, RIHBE—RMEHRESES TR TH
EITDE, BREDSVIRKROBIRITSTDEFTDIC, ENRROBIRIIEFTDIC
*2 (B NV-3a), BECITDRN (ZEZIE KRMD 50 %) NMEoNdiDEZE
SRETKD, ZOBLSDNREZES, BREDSNECANTSTIDLETICK
BDERIOICTICH. RO [FZDEHZEED, KEZE 1.0 ELUTEIBNICTOY
kU DYeREEBIRARN-3b THD.
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AFH (i, HERT) o B

MIV-3 DYCREEDRIE

(@) 3DDER A1 Aow As Tacfk UCRIBEE—RNER. —EDRMAEESNDNEF
I CDTSTNB6HEEND. (b) (a) TESNISHFERICEDNTEIMMNCE D/ RERE
R,

(4) DIHRREDREB

ERG ECRIEEREARDDIBREDHZNN-4 [C57 T, ATO0Y D RTIE 60
BUEDERDSDVREEZ R UC (HMV-4a), DHRERNINE, KHECET
REICE=DZ/DEDONEEAEZ DE, ZNZNOE—DDOBXINBS S ZER
[CTBDE DIRBELPEAE (W), FE (G). ZIEE (UG O 3 51 TICHnNnNd
CEDDoIZ (BMNV-4b), CNIFFIMRICHIBZHRT —H T, NAELRIBDTHL,
DICREDHNRICEEDE, BRICANDRRERITIDCENTED, FITEIC,
BEDRRICHIRDDHDCEND S IZHE. ZORFHRIZERTDE>EEER
HSEBZIRHT D,
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W-rman 1
(Nl =Ly My}

! FAOL39T3UNT o-. _
300 400 500 600 700 300 400 500 600 700

NMV-4 #BiREN (ERG) A TCHESNICERER
RDDFEERE

(a) ATOYTD LTHEONEERD
DIRE. BEORE. BOBNEDFERK
ENs\CEETRT,

(b) HARR 3 F1 TDDIEE, #&
BG (FE/DDVD. EHE U (FrOY

ol SHUFqoFYEOT !
300 400 500 600 700

3DOY3 NI, ZER UG (THVF
1OPYIDVV),

5. SIF3ZE

Arikawa, K. (2003) Spectral organization of the eye of a butterfly, Papilio.
J. Comp. Physiol. A 189: 791-800.

Johnsen, S. (2012) The optics of life - A biologist’s guide to light in nature.
Princeton University Press, Princeton and Oxford. 336 pp.

Land, M. F. and D.-E. Nilsson (2002) Animal Eyes. Oxford University Press,
Oxford. 271 pp.

Mclntyre, P. and S. Caveney (1998) Superposition optics and the time of
flight in onitine dung beetles. J. Comp. Physiol. A 183 45-60.

Menzel, R. (1979) Spectral sensitivity and color vision in invertebrates. In

Invertebrate Photoreceptors (Autrum, H. Ed.) . Springer-Verlag, Berlin

Heidelberg New York, pp. 503-580.
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Menzel, R. and W. Backhaus (1989 ) Color vision in honey bees:
Phenomena and physiological mechanisms. In Facets of vision
(Stavenga, D. G. and Hardie, R. C. Eds.) . Springer-Verlag, Berlin
Heidelberg New York London Paris Tokyo, pp. 281-297.

Nilsson, D. -E., M. F. Land and J. Howard (1984) Afocal apposition optics
in butterfly eyes. Nature 312: 561-563.

V. #85R | BROENHE

YORICSIEFTEONDLDIOEDSEBRDITENIL, EN6ME (phototaxis). HDLN
[FHEMEWEIND, RTBIE ROVERDBEDNERIICTHESISNTND, CEEH
[CEZANBTHD, LU, BROWICSITSSTESNDILHADO. EEDBEDATID
RO ZEFBULCRKR. 2. HONRDEDREEICASISN TNDDONE. KR
IZ+RDICIEBES IR > TULVRLY (BAT « &L, 2014),

1. ESCIEDEHEH
RE. BECEDEMAZFRBIDEDEL

. WFD 3 DOBAERSMNEEENTL)
2 (@ V-1),

(1) JVI\REH

EMEICBITB YNBSS, SIS
BORICHOARE YN Z2DEESE UTH
ATRERN. HMIBEDREDATHEES AL
PABERAT BT EICED. HEADENT .‘V_/;f(z) :j}’\?w!?f
LOEINSISRISNBLHBTSEOTH P * T o mowme
2. FFERECEES SAOABEBNEL
T. —EOEMBEER> THHEBETIZCET. BRABRNICEHLTSE
JVINZR
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R CI3IE 2D, TDXRDOBHE. BROLLE MV-1 BREA D 3 DOEE
<L ICHFEAIDADTREREZ CBHEL F25R
TLFEDE BAE () NRREZIELUTUEDIRRICHBIND, BRIE. BED
[CXITDEMBEERED EARBEMIE UK. YSRZDINIIERRZRBICO, B
HZRO LD I DL DEE)Z L TLED (von Buddenbrock, 1917),

(2) Vw/\\Y RS

NYNNY REEERTIE. RBFDITEIC EEBVHEBRNAERITDENDITEIN'SI
SEISNLHBR. BRIDCRICSIESFSEOND. UV DHBENERSIND, ABEEG
RICERIZ. BEBXILHIRED—ETHDVY Y/ \OFDOY 21 T)IL—IUEBRERTRO.
BENSU\BEIECEITDBVEEEXIDBNCERIDIEEZSNTND, ZDE
H. YERDPDNEI DD I <EDEBEN. BHOEKIDE—BIE<MNESN. BRI
REBE L

KDEUEERE, BREUVTEROBBEICERNICENLTLED (Hsiao,
1973),

B3) EBEOECIHIER

EBROVERDADNEMUNER L TNDEAR T IRGIE. BROVERZRIMZEE C

LTRTNDENDBZND, BIE. Z—TYZANR-IEHREWEIND, ATHER

[CEAIITSNDERIF. BEDORDPRENS, FANEEZBE LU TREAPDERT

Hd. CEDOENMHER CIIERSND (Mazokhin-Porshnyakov, 1960).
(4)  IRERDFBITIE

ENMHED 3 DOEFHND S FRSNDIEBROBIEIMEICRNDEENBEEL. ZN
ZNICESD (Spencer etal, 1997), BYORZEZALCHG. JIV/VAIEHTIIE
RIFCRICERZBVNTIRRISEDE, FICENDSZDEBEICHDIZ > TELSDNT
DI DYREUND G, Vv /Y RIERTIIYCRDBICE > EICER L. FE
BDISHEICENEITDEEAOND, 2. BEOENMIER CIIICRICERICK
NI DM 2N T, FNBICOHELET DEFHRIND, ZDITH. BROVEIC
SIS SEONDIETHEADEREICIE. RPN EZERDBITDRDBIRND, B
BOSINETREEAERRBRDZSINTUNEN, AFARTOI LD LTI HRZ
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YORICXT T DEROBEMMETEMNBERRLUTRD. EDHDERDEEDIR
BRI v IICEDRAHSHSEOIL. Ty IDOBABICERETD. EVDFHUIMED
ZEES M LU TLYB,

O, EMMEEIZRC IHENE (1) mE
SRIF. BE (B). BE. BHENS 3 B 4y semoxas

el
EROBME. HRNGLROSEIFEE 4@ —
®) RDEE

BHEMEZ. BRCBRICKDZEI D,

SEEADENEE L. ZNDOSREEMNE (1) HRORS
- .
YREDBMICK T BTERMENZ D, T I L () HEDRATID

NETOREN S, BROMEDDEL & | |
£ 8 DOEENEMICRINT BT ENESHCEINTING (@V-2),

1) KR
MV-2 BRORMI DIHEEICRDERRK
K. IBO5BONENEICASETE

ZaRIFI LR AFSIESDMRRBNSETHE CHD. ZDERICE ST 330~
370 nm DOEMNBEORED. EFESIMDSNCENBESDICEO>TND, flZ
[F. BAIDIYNFTIE. EENMOBREDSVNENEOE—-DZ 100% & U
EBE. 30%EED 2 DOE-DN, S8ECKFEBEIICERINTND (Kaiser
etal, 1977),

(2) YeaE
REBSEDIGREZIRRICAET UL EEDEAMERMOEL Z TR UIC RE NS HBIR
[F. EOHDDET S FREELS, COCENDS. —RICEHREDIECREDAENED
N BPEREREMNMNREINDEEZOND, LD L. FEDRITNILERU VI
KDBADTIEFERFESIMZSISEHCINEDNIC DN TIIERETDREN DD, DD
DETII. BEDHBET ERFB3IDSITHRI SN, ZNULEDORE T T, 3l
SEEOEMDBEMERID (BIZIE. Meyer, 1978),

3 ®mf
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KEDSDBFRACKT LT, KERBRNDBEEICHESISNDCEELLAEND,
YERD D DIRIEICKT T DERDENMDHATHIE LTI IHRECERmIESBITIORE
BUVEENDRED DD, COBETIE. NIBDIARUANR. F3DE. HREDD
DF1DBICEIDERRD. IHRADNRICLENTRNED « LY —ZBE LITIERIC
w<Eslanic (BZIE. Danthanarayana & Dashper, 1986).

4) HREOARES
YEORDODRESH'BROENMICSZ DHEC DN TORERIIDISNAD (Ficht &
Hienton, 1941). —RBIICIIFENABZIENSEBDIEESIBN LR IDIEEZS
na.

(B5) HROFE/INT =2

BEURBEDRFEICKIDIERTIE. BROBICK>T. =AK., mAEE. M.
ROBARRE, BEDEDBERICEIFSISNDCENRSESNTND BIZ
[
Moreno et al, 1984), YERDOBEIEICXT U THED/NY =V DFEIFUDN D DN, k5T
YeCRBRDBIFUNROSNDIDNE, FEEACBESDTE D TLVRLY,

(6) FERORM

YRORE (DUyN—) ZHBITDICENTEDIRFAOEKEHII. & & 50
Hz BETHO. ZNUEORWIIAE U TCEFRAEDLDICRZ D, RPEDRRIE
CORREDSNCEDNSNTIND, EDDDMZIE. RIFDRVIERICLEENT,
100 ~120 Hz DEE TRBSBIZHRICERDKDBIFESISNDCEEZBESH
[CLTWD BIZIE. Syms & Goodman, 1987).

7 SROSS

SRSy TDESHNBROFBSICHEESZD. ENOBIDHRENDD (fFl
ZI3. Frost, 1958), ZNH5DIBRIE. BROKIAM LU TNDIEIDEND. FERDIR
AUNRRTHDERERSN D, LHLZD—TIT. MEEESZDNRBOE
ENFESIMEICHE LU TNDIREEEZONDCH, SESSICRIFIZEDRIINE

AN
(8) FMROFENEIE
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SRR TEIVNBE. FXBOEOANFESIRCEELZESZDOEMN, 1 T/NITOD
RENSIBRINTLYD (Pickens & Thimijan, 1986),

3. SIAmE

Buddenbrock, W. von (1917) Die Lichtkompassbewegungen bei den
Insekten, insbesondere den Schmetterlingsraupen. Sitzungsber. Heidelb.
Akad. Wiss. Math. Naturwiss. Kl. 8B: 1-26.

Danthanarayana, W. and S. Dashper (1986) Response of some night-
flying insects to polarized light. In Insect Flight: Dispersal and Migration

(W,
Danthanarayana, ed.) . Springer-Verlag, Berlin, pp. 120-127.

Ficht, G. A.and T. E. Hienton (1941) Some of the more important factors
governing the flight of European corn borer moths to electric traps. J.
Econ. Entomol. 34: 599-604.

Frost, S. W. (1958) Insects attracted to light traps placed at different
heights. J. Econ. Entomol. 51: 550-551.

SATRBABRE « EHUEE (2014) BROWICEFTDIZBHRBEANZX L. B, 58:
93-

109.

Hsiao, H. S. (1973) Flight paths of night-flying moths to light. J. Insect
Physiol. 19: 1971-1976.

Kaiser, W, R. Seidl and J. Vollmar (1977) The participation of all three
colour receptors in the phototactic behaviour of fixed walking honeybees.
J. Comp. Physiol. A 122: 27-44.

Mazokhin-Porshnyakov, G. A. (1960) Why insects fly to light by night. Inst.
Bio. Physics. (AN SSSR, Moscow) , translated from Entomologicheskoe
Obozrenie 39: 52-58.

Meyer, H. W. (1978) Phototaxis in the walking male and female fly
(Calliphora erythrocephala Meig.) . J. Comp. Physiol. 123: 307-314.
Moreno, D. S, W. A. Gregory and L. K. Tanigoshi (1984) Flight response of

Aphytis melinu ( Hymenoptera: Aphelinidae ) and Scirtothrips citri

(Thysanoptera: Thripidae) to trap color, size, and shape. Environ.
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Entomol. 13: 935-940.
Pickens, L. G. and R. W. Thimijan (1986) Desing parameters that affect the

performance of UV-emitting traps in attracting house flies (Diptera:

Muscidae) . J. Econ. Entomol. 79: 1003-1009.
Spencer, J. L, L. J. Gewax, J. E. Keller and J. R Miller ( 1997 )

Chemiluminescent tags for tracking insect movement in darkness:
application to moth photo-orientation. Great Lakes Entomol. 30: 33-43.

Syms, P. R. and L. J. Goodman (1987) The effect of flickering U-V light
output on the attractiveness of an insect electrocutor trap to the

housefly, Musca domestica. Entomol. exp. appl. 43: 81-85.

VI. & | TRIMERRE D « )V AIC K DB RIGER

TERIMREERR

MERAME CE) &3, BENH 300~400nm DEWHFEET., £ ~DBETBE

TRHTEDEBWIREIZ. B 400nm () 15 780nm (IF) DB TR
AR ITIRDT, £ HEEMRERENICRMNIDCENTERL, —T3. BR
23 ERIMEERINTED (®NV-4a OOMRBREMRESR), IV/N\FOL
VINTIE. BEROEDPAISERMEERI T DNZEHRENLZ I DHET D ENE
BNTHRD. NI, EEMREESDAEZIECOZED S DRIECZRBICEPRICZT
BDCLEICK>TRMZFRILTND, EENMNTUND, o, TRMREFHT DI
BICESFESISNDEREDZ, ATOIV TV LTROEERTIE. PA EDAR,
DYRXNA BDINDINYAY, FYINNRPIADANLY AV EF I/ INIRBE
NEZEIT D, COXDIC, MEIMRIERDITENCHERBEEEZSZTU\D,
CE) IRFE NEEROMR] (. SMBNIC MEAMET) EVNVDFPIBFEBICHHSNTIND, LH L,
MEAMR] IBEAEC UTAENONTNDIEH., RETIEREKRD MEHIMNR] Z2FDC&E
Lic,

2. ERINRRED 1 )V
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SFEIMSIRE D 1 LA, EZ—IL\DRERET BEHOEM THD, —IH3
D VASTERICIIZ TEEIMEEBBT BN, TEIMEIFE D 1 L ARTEN
BOHBEBT D, £ ~E BNBZNDT  VABHE UEEZ— L\ ROPICA S
TH, BENGERNERUESCEFTE
_:‘ BN, PYIOVE PISAVE O
g TYSIE NETUNTEBREDER
| FERIMRIRE D 1 L AERELIEE S
— U\ RTRAEDDIE< 12D T EDHEER
HICSNTND, ZOREH. FERMSIR
£ 1 IVAIE BROMEBHBHIRENE LT 1970 FREDHIREN. BEGHES
ZRLTNZ,

3. SEEIMRRED 1 VAICKDERFREIFID XN
MREDEBZSNTELANZZLIIG TERIFEMEORVRIE R TZDITEIDMD
- BElSNDEH] THoE. LD L. MINEEROBETENZEIN TEHEI DT
EIRETHD. BATHITONCHRESOTC. XNDZXLZERFL UIEEHIIET DD

THIBENoE, ZCT T ATOY TV RTIE, BROTEE BHHADNSEZ—IL/N\D
ARNDFZE L TEZ=)U\NDZAATOBIADE L TEZ—IL/I\NDXADSEHEHAID

BE) D3 DDITTAX UBE) ICDTTER. ST XCHNT,

D11 BHTNDERIE. TEIMNRFED « LAZHEEBUCEZ—IL/\NDRA
NDREZIHI SN D,

D11 R 2 HEEMRFED 1 VAZHREUZEZ—IU/\NDZAAICIERA UZER(S.
INDZANTOBBDEZIFISN D,

D1+ X3 IEIMRFED « JLARICNDERIZ. NI () NDOBENZR
ESND,

D 3 DDRFEW/E L. BRERDAYIYVYIFTISIZMRICUT, SIRGRZIRE
IDIMTNORERZIT DI,

(1) ZYIYVIFISIDOITEEHREDE
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ZVIVIFTISIWMRREANIZASRE (A 20cm, £ 60cm) =26
DBOPICBE (®VI-1a), F2/YSYTDHNEBODELNSRHF LT, T )L
LATHREBEULCASRENZ "EZ-ILI\NDARDNIRE" EHEL. (2) [C5CUE
D14 X1 DRBREFEVI-1b, T T1 X 2 OERERIEHVI-1c. DX 3 OEERIL
VI-1d OEXDICT 1 ILLAEWEB LT, DS RENTOEROBENTTEZERRLUIC.

BVI-1 ZV YIS ISIOBETEER/NICHDEHERE a (37 1 )VAFEKE.
b. d [FANSRED—EED 1 LATHE. c FASREERZT 1 JLATHE
UTZIRRE, #HERRIIED > TERIDAS ZEAN S UL,
(2) 3 DDIRFGHDIRILHER
Jrx(X 1 TlE BADSEZ—IVN\NDRARNDOAYIYITISIDOBEN =R

ELTND, 2T T, ASRED—BEIEIMRIFED « VAT ULSITEEMNEZ
BRI DI IIVATHREL (BVI-1b), ZYIYVYITISIET«ILLAEHKE
LTOWEWAOSRERNSHUT, FAEREREIC, T« ILAZEKEBULIISRENRN
NBIUICHERDEISZHR/A LIS, ZORBR. IEMNRFED 1 LAZHRE UL
ASREACBRALVCAYYYIFTISIE, — I 1 IVAZHRE UICHE LR
LThEn o (BVI-2 £EBD), CNIET T X 1 DIRGREXRITIDBRTHO.
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RERDEIBCOZAYYYIFTISIDFTANCESMATERADE. EZ—IL/\DXR
DNCNBZY VY IFISIE, IEMRFED 1 LAZREBLIZEZ—IL/\D
ARNDOREEIFIESNDCEZ2RmE LTINS,

RICTTAX 2 TlE EZ=IVN\NDRARTDAYIYIF IS IOBENDEZR
ELTND, ZC T, ASREERZEEIMRFED 1 LATULIE—T 1 LA
THWEL (MVI-1c). PIERERIC. SASREAICRITIHARDODMINRZH
BURL, ZORR. MEMREFEDI 1 VAZHWEBULCASRERNTOA Y YYIF
ISIORMRRIE, —BI 1 ILAEHEBUTRENWSRSNEN o2 (BVI-2 §
B, CNIBIT7T1X 2 DRFERBDBRTHO., AYIYVYVIFISIE, 0%
IMRBRZESD 1 ILAZWEB LUIZEZ—)U/\D RARICHNTERE DEDMIFI SN
CEERELTND,

D11 X 3 Tl EZ-IUNDRRDSHENMOZAYYYIFISIORE =N
ELTND, ZC T, ASRED—BZTRIMRFET 1 LA ULIE—T v )L
LATHEBL (®VI-1d), ZYYYIFISI[BI1IVAZREB UL RERANS
MUT, PAERBERIC. D1 ILAZHEBLTVWENAS RERANBE) UICHERD
BIGZB/E UL, ZORBR. MEMRRED 1 VAZHWEB UL REANSD ¢
IWABRBOASRERICHRALIZZYIYYIFTISIE. I IAZHEL
EHEeEEB LTI (BVI-2 R, CNI3D x4 X 3 2% I DiERT
HO. EEIMRFRED 1 VAZHBULEZ—IU\NDRARICNDZAYYYIFIS
SE. BHNTED > TRENT DIE@DRNC EZRE LTS,

MED 3 DOXRBBREFEHDE, [FY I YIF IS I(IEFHND ST EIMRIF
ED 1 IVAZHEE UCEZ—IL\NDZAARNDEADIFSN. BALUTEHFHCEH
D TCRENT D] CVDITE/NY —YHRESN. TNOTEIMRFED 1 ILAICEKD
AVIYITFISIOREMBANZILEHASNTZ,

4, TEMRFRED « VAZRAI DL THOEER
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TEIMRIFED 1 VAR, KRBT DBEICIEE T DB RICDOMFFFIRD
HDIBEMTHD., NEBERBICTTHNI DEBRICIIRAE, FE. REDEE
DA IIOIVYNFOZSMEENCKELZSZDICH, TR A FISEICERAT
SRV, SBIC. FaDURE, EEMNRFED 1 JLARE N CRERIEQZTRI 1F
MEDHD. —F3. REERICDNTIE, —BIDRETHDIREDKENTTENNHID ISR
=NCL)

DN\ ERNICEE IV, REFRBEHBYREEM ENZD.

TTAX1DEERER
TEEIMERRET IV L

0 —y'y | g

KT LBEBED ~DBEA DI !

— TV L
T/ R2NDEERFER
A S 1153 [N ) LT N
B0 & | B0
v
T/ X3DEEHER
MR ET IV L —f8 T4 JLLs
o 5
MKIAIWLEHEDRS~NDBHNZL ! B VI-

2 STEIMRIFRED « JVARB RN CTODA VYWY IF IS IDITEEREBER

INTORERT, AVYYITFTISIRF@AD > TERIDASRAENSH UL,
5. ZEXH

MAEE (1998) BR. UV CEMERE IEEARBEZE R , EE8E, RR, po.
76-85.
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ABR - BBYEE (2014) EBINRFED « VADA Y YWY I F IS IDOBEDEIT
BCRIFTRE. mEE. (&Rd)

VI. SESROIRINEZNZRA UIZRBRRR

1. AXLV4E
1-1. FYN\RPZNDXLY
(1) =ER&

x = F o NRPAARLY (BV-1-1-1) & BAST
| CHTEL. AVFVIEDTY, BE, NFERERES
BERHNET B, MERTHE U, AN TIEER 1~
> WHTHS, BIHISOIIBENRE, BIFR
oL R ESERIDREEEICT B, MRIETN
SORAICEN L. St UE9RIEHBEEICRED
B EECHET D, DRFDHE EMEHCE SN MRIGERCRILT
SHBCRAT S,

XVI-1-1-1 Fv/\RPH

AANLI R
R
(2) YICXIT DRI ERIE

=

URREIFMEDEER] BRAICTIHEREREZHRE U THRRGRE (8) D¥ICXY
ITDIRMEERRUL., TIHREREDEAIE. 138 60cm DIEFSHTRERNBHIC
FET@MBDITENTED., 365nm (EH). 405nm (EK). 450nm (B).
525nm (). 590nm (&). 660nm (K [CZNZNE—UKREEZRFD LED
YR (FEEET A X 26X26mm) DOH 2 BZXBICEREL TESLDBZES
DHZER/NT, & LED OMBREIL. RN S 35cm DEEEET 6X10'°

photons - m2 - s [CEAEE LTz,
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06 04 02 @) 02 04 06

365nm (%5 — 525nm ()
525nm () — = 660nm ()
525nm (i) 590nm (&)
590nm (&) - f.—— 660nm (%)
365nm (%50 590nm (&)
365nm (%9 . s 660nm (%)

BVI-1-1-2 BOBIREEDIER (—BiRM)
BREIIFESISNLEEG, 57 LTS —/N\—([IREREZTT,

KERDIER. BRRIF 365nm () & 525nm (). 590nm (&) DICRIC
@lEslanic (BVI-1-1-2), W TR UL ECASEELSROSNIN OE, F
2. BNCHRWTEASIEEZITOICECS, 365nm (5D & 525nm ().
590nm (&) OWRICX L TGE<RUIZ, MEDIBRDS. Fv/NRPZAAAN
VIFEHNEIR~EBOD 2 DORKEICKT U TEFDCENTINTC,

(RICBRIFEDRER] LONDDERTIE. BEDRCIREBDICRICHESISNDCE
RSN TND, RICAREDELSD 3 BRADCRZERL. MREEHRMASET
2 DOYRZERTEIRERICKI T ARDRICEIFEICDNTHESDIC UL,
460nm (B) & 570nm (&) DO2DDE-DUREZRDBE® LED YolR (R)tH
T+ X 300X300mm) ZEEIC 2 BREB LI, TD LED YORIE. IHEHRICKD
BEFIERCZRI L TCNND, NRIVRBEIC, IR EREBI DRI 1)U
S—ZBEL. ZEICHUCOKERVOEENRICIKR I DmICERE T DHREF
BUZ. 2 DONRILAS 200cm BEINZMEICHRHFEZEE L. 2CNH5NXA

100 1 100 T 100 1
' O75 ] 75 1 75 1
R

F 50 A 50 - 50 T
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Ve 1 BERFORPASE T EH5DNREESDDZER/NIZ, & LED OiRE
. T4l —ZBURRRRET, XRENS 10cm DEEEET 44X10%°

photons - m=2 - s [CEAEE LIS,

0 00
ERA KRR ERE EERL KR EERA

BIVI-1-1-3 iR DEIREERDIER
KERDIER. HRIL 2 BORIHZIREI I DICRICLENT, FFmIADCRICERIFESI
Nz (BVI-1-1-3), BEMECLEE UZECAEETRDOONED DE, CDED
5. XD LS v ITDFRICIIIHRCDICRD,. FIZ. FE3IZSERVERELT
[ RIHERDALDIFELNEEZ SN,

() YWENRBULHFRZETDIZHDNA Y~

FN\NRPANDNALYVIE, TEET T OTY] ZF > TPEZEDIMEN DD, &
DICDRICHFIDCENEET, BHICEFMOS A RSy T&RICET
WEZERCTED. RTAI. Y73 (B) Do0HEHN EEHRDOT, 1k
FS Y TJIEZDRETICHREITDEL, L. LMD/ BEYICERIFESISN
BDTENS, WRERHBEABICES ERNVEF > TCETCUEDDTIERT D,

4) ZEXE

SADTHARD « $HUZE (2014) BROMWMICEFDDIREIANZ L. hEE. 58:
93~

109.
TFEM— + GEIEM (1982) Fv/N\RPAANXALAYDEBTLERE. BIRFERFS
=i 35161-164.
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FRBM - WORE « IVEEE - FHBE (2014) A—TV 71— )L RERKRICKD
F v INRPANANLY Plautia stali (Scott) OEYSHSTEHD. &R, 58 36-38.

11

+

11

PANAXNLY (BVI-1-2-1) (&, HRPDE
EED—BHIEICIBLAS2DMULTHD, BREL
EE2LERO—BTHD. BATIHEFE. HWERE(L
DFHEEBZ5NDIDHIEDILADBOHSNTHD., Z
NICHDOREMADESENERBRER O TIND, LBMT
KB, S0 XD, HFHREE, REEE 32 B 145 1&
DEMZRHNET D, KiEdFH 3~4 tRZFEL
RETHRT D, KDY 1 ATORENTELRDDIFE 2~3 BRDBLYR
[CXDMEBTHD,

w5

®VI-1-2-1 =F=IPF ARXNLTRK
LED
EE \
(2) I
X1 BRI CRIREE

[REZEFMDORERER] HROBREG M
(E. REREANICHTDIZKEEZD LED I
XT T DRATRNCK OB LIS, YWRE
LT 373, 444, 464, 534,
583nm [CZNZNE—DRKEZERD
LED /NRIL GEAREY 1 X - _,
26X 26mm) ZRAUVE. & LED OMREL. YENS 100m DIEET
1.6X10" photons' m= s [CFBELIZ, FE 90cm DHFE LICYCREEREZ

BVI-1-2-2 REEF ISR DRI
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FHRICEEL. &< 150cm DIIEICHPRORMPUEN SIIB 45" £18dDLD
[CREUREFRE LUIZ (RVI-1-2-2), BEADPRICESS 60cm DORAEZ
RBL. ZCHOHRE 1 BFORIMSE T EONREERSODNER/NIC.

80 80
a @ (n=46) e (n=53)
%60 |
gl
£ 40 |

%
0 Ik

0

373 444 464 534 5H83
E—2EE (nm) E=2RE (nm)

MVI-1-2-3 S TIPANALYRBRORERZIF M
BIZDPILI PRy FXEMIVEHRETIE Zar (2006) DZELLEIEECER
=bD (p<0.05),

EERDIBER. STIPAAXLAYVBMHERREEIC 373nm [CE-DREZRFD
LENNICRIFBIISNDCENBESNTIS o2 (”VI-1-2-3), F/Z. 534nm D
TR0 583nm DEEIGICXT T DFEIFEIIIED D1,

(3 WENRBULCEEFAZITOLCHOMNRAY
FTIPANALYVEESICBUNZD, 2FEDOEMENWECBETETFICHEAT
LED, &, DHEMBRUTNDIMETE, FEORIREFELI (51 HES
V) AD 7 BETOFERMEDBHRICEVVEBEEN RO OND, T2, 7 BEXTO
FEAONDFERAE 8 BUEOFERMCEHENIRDOONDCEND. BFEDORIE
V7 BETOFBRAINDBERYZR/NDCEICKD EERISKNGDY 1 INDNE
NEECED 8 BMBEORLESEZFAIDICENTED, FT. WRE LTI
BICEASNTNDBRITRD, ERBDNZZ<ESBT S v IS FOKIRKTD
AN RECHUTHEIIMMRASNEEZ SN D,

1
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4) ZEXE

SRERIEE « EREE < B)IIFRARR « SAPWARR (2014)

/

1

TIPANALYBBER

WIS DRREIFIE. MEPE. 58 23-28.

Kiritani, K. (2011) Impacts of global warming on Nezara viridula and its

native congeneric species. J. Asia Pac. Entomol. 14: 221-226. 1-3. 7

AETRYSIRUANRAIAX

(1) &R PAHORYIFINRIANAX (FVI-1-3-

BVI-1-3-1 PAHETRYIRURN
RAZIAABRR

(2) HICXII DRIMEZDRIF
[RRZBIFMORER] 375nm.
400nm. 430nm. 450nm [CZ&
NZNE-DURKRZIKD 4 BED
LED ZRU\. PAETRYI R
NRAZIAXCXT DFAESIMEZ LT L
LED OyegE(d. YRS
10cm DEBEET 3X 10" photons
-m?-sT ICHRB UL, EERE
25C. BRHDERETIIOIC,
YD ZIET DICHICARIZE
mcEBoIEPPOUIBEE (18 1.0m.

= &

o O

B170.5m. &= 0.5m) DOPIC, 2 FBREDRK
RO 5mm @#E LED = 1) & £EHICD
L. BCtEE. R, LEEZEPLE
UCRBARATHRRKRADXLAYDEBZRBRTH D,
BETIIF 3 @, RETIIF 4~5 OFE
9D, 1T RBHEMDEMAICEINL, NIRRT
BRI D, KBEDOA REHEYD TIBYE L.
KBICERKT D, BREICIBAULERRE
FOREUCYRDIWRERS L. BRXKE
HRECSED, MROBEEDSKKERTT
DICH. [N ZHATINSFI D,

30 7 30 7

30

28

375400

400430

20 1

20 1

375430
30 7

20

30 7

20

10

1.

375450

Lol

400450

430450



2058 R & (hm)

10 3l MVI-1-3-2 138 2 RRICXA T DPAETR
@ ~

32 (& VI RUADRAINADBEIFESTI ST EDT

20 S—N\—[IREREEZTRI.

10

0.6m DR TN, MR 40 BBZM L. 2 BEEICS LED NOAS I8 ZHR_E U
12, LED ICEESISNIZRZHETDILCHIC. BEDOMER (BFE 10cm. PILERIC
LED #¥¢E 2L I TODNDHDEBDT S RAF v IORICHER (BT —)
FMLUIZEN) ZALE,
ZOER. PHAETHRYIFUNAIAAMEERE 2 BEOREDDH., UK
RO LED [Z2L<BE3I=N. 3H31HIE 375nm>400nm>430nm>450nm DI
THhHolz (MVI-1-3-2),

(LED RS v TDBF] PACTRYIRUANRIIANAAD LED +S v T ZREHE
Lz (BVI-1-3-3), YORICIIRRBIDFHESIEDM, LED OEA. igEERB LT,
400nm @ LED18 @&ER UIZ, YEROBVICIE, #8 7 Xy admJIFU
VERY FERDHIT, BENRTRNWAREREDEAZRBIE, LED FSvTJ
DBEBRIIY—S—NRILENYTU—T, KERERD NG TELRNBRIC
RETED,
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30

*=LEDFSYF

R SHSBD~

O .
712 7/27r 8/11 8/26 9/10 9/25
A/8
&iE: [HILECTFTH. . BE30a. WRE 1 88108

\>\<
VI-1-3-4 LED F2 v JICKBDPAETRYRVI-1-3-3 LED FSwv T SRUA
AZNAFERBRO—SH

(3) MEMNAULCRETAZTDOTHDNA Y~

LED 5w TJ%ZKE (BEEDSK 10mDIIE) ICRE L. 5~7 BERTHERE
ZREITDE. PAETHRYI FUNIAINADREIRRDMBETED (MVI-1-
34), FHICERERBROFIRYMNPFESDHMHRERD. —F3. LED R3Sy TE
REMENEFRBOED T DD, BEHRBMREOHACIIDHEN, T2, F
Sy IICRPAETRYI FUNIAIANAERESHERZEMUTORMEAT DIC
H. FHEUZROFRITOOHFHEET D.

(4) ZEXE
BARBHFL (2004) PAETRYI FUARIAAOKBAREBR. HEE. 48
79-85.
BRUTER (1974) PALETRYIRUAXADSAXADETRICEET DMK £ 1 A
FHERICDONT. EBARBERIFR. 25 53.
SBEEE « MOBEHE (2002) PALTRY I RUNIXIAXABZHEALROIE
SHIEIRICRITDIFRAIDBE. B, 46 163-168. 2. IFISI4E
(1) 4£R
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HNDTFYSS (@I-2-1) 3. WRLEE
THD. BLDONAFIATHHNBNTND, F
2R, FOR. PISTH. DURBERRIEME
MENET 2, YRBEBEEEOIEHEERTH
| 2, EIAOBZELTR. BEORTECLS
EERLEOEN. +V RBIEEEI1ILR
(TYLCV) 0 USEEREIT LR (CCYV) EEDBIITI (LR EENT BT E
PEIBNT

"VI-2-1 /NDIDFISIHR

D, RRIIRTHETHD.

(2) HICXTT DRI
[ERDRE. BEDMRICHTDRIN] DOEURSOIRIEEZ—ILIRTESN
JZARY 110X20X20cm DEEREEDAHImIC, 355, 405, 470, 525, 590
ELLIE 660nm [CZNZNE—DREZRD LED YoREFRE LUIC. EEBEEBD
PRIHSEEHRREMEI L. LED YRADES| « TERMNMEARZRER U, =
BREDTISIWMEARTODNEZ 10, 20. 50 KU 100X10'® photons - m’

sTICEZRTITDOIC, FHIIENED DI, HECEIC 525, 590, 355,
405nm DFERTHD. 470nm. 660nm TIFFESIRFED o2, FHEDEWNIC
KBDFESIRICERERIRDOSNED OIS,

B355nm ®405nm ®470nm 8525nm B590nm ®660nm

------------------------------- A ] HVI-2-2 2558
R+ 20D LED YERIC
XIgBDYNIIFTIS
""""" TR [T SRR ODEES IR
355nm & 660nm (&

20 50 100
—EBREIBDD,
YOBRMDEE (X10'"°photons-m™@-s™)
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(D35 vYaSVTICKDEAIMFNR] BEL 1mm OIBRR Y ~UEERLIZE
Z=IUN\DZORIBMIIC, FIMRERITDORA TS ISv Y15V TEREL (B
VI-2-3). NDZRRNDH/NIDIFTISIORABEREERELLZ, I5vyyYa5Y
TIBEICRBSEL, ZOBR. ISy ya1SYTERBUREN >DZEZ—=IL/N\D
ZITEENT. 7TO%MU EDEARIEMRARDSNEZ (HVI-2-4),

700 &
NE 6003 ommmmm oo
7o 0 v 20 /20N S S
I\ 400 5
=2 300

HRET 200

FEMD 100 ¥ r-——"""1""~""""777

O i """"
SVITRI SUTESIU

RVI-2-4 5wy aS5SVTCXBDY/INIDTF

BVI-2-3 EZ—)L/\DRORIEAMA

/

DIDRABLZIR
NDI SISV TDHRE
SO EOIS— /N3 EEREETT,

(B LED [CKDFESIESBWR] ASREEAT, VY HFEOBRBICO-TROEE
LED Z5&E LT (MVI-2-5). tVY F&ICHESISNZEZYYYIFTISIDEFREZ
ANIZ, ZOER. B8 LED ZFH)SEBIE HVY FBTE BUIED AV FEEHEN
T ZYYYDFTISIOFIIBERHNDEL B LED ICKDFEIIESNRNR
5nric (BVI-2-6).

9 RR2F
4yl 31
/1

MVI- B8LED®RA ]
2-6 BB LED [CRD -V EFENDZ Y

HMVI-2-5 EBLEDRKI VY H&8

VYIFISIDOFESIESIR
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(o) CRWMERVY B (B)
STST EOIS—/N\—[FIBEREETT,

(3) MEFMRABULEBRZITDEODNA Y ~
B8 (590nm). &8 (525nm). TG (355nm) &I D LED YR

[FHNDIIFTISIDOHESI Sy TICHATED. FMEISvYaSYTORIT
DRI, EZ—IVN\NDRANDYNIFTISIDORABRSNRN DO, EAIED
HIfS CE 2. 58 LED DFESIASMNRICDOUVNTIL, #EDRRIBOFIHZBRE TDRR
DEFLGRBRDUNEZ TH D,

4) SEXWE
7f8#s (2009) YNITFISI-—HRELIEREND UCV\HETI. BUWBRIEHE

=, BR. 119 pp.

SAVFIST (FI-3-1) [ &K 3mm 2B
T, TyFYUDANYFVRESEDINYRIEIN ST
92, TRPOEBLBAVFVYERICERA c EELTH
D, BRNTIE. BRESEEEMHRIVPRRELCOMI
D, FHICHERBRDORL., RRTHEZT D, FEDOH

Rl

FCHBEIDCH. HFOD\ZFEN (FOM) O, HEERICHI-3-1 IAVFISI
FHRMBOIZT v FYDEBRETRISHLET D, H
AR BEbRBEANYFYV T —Z Y TBRDENTRE UTHFRARKOH SN TH)
D, BEDETS, EHEMNDEREIFFERTH D,

(2) T DRINERIREE
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(88 1 %68 5w TOFESMBOLEE)
TEEREE (MV-3-2) T. aF3F
BHE RSy IICHITBINVFISIM
RORMEHRLUIE WEHLE RS YT
Ty—hEe. .56, "RUN—"E8E .5
B, A9TILFryFE, ISy, e
BA Ry TS~ kD T BE), B ——
50cm DO#FED—IHIC 10cm WD S v T&BREL
F (RV-3-3), &2, FYSIOBED QI-3-2 F8EE  Q-3-3 55
SEMERIZH. Ky FMEZD

TIIERIBAE
=iy (7 zs YICSE 0 10 20 30 (@)
Ty— & 24.6
Y, —. o
vFY) &3y TDFRIC it =
BBUL, BOPRHSHKR 30  AVHFT e
. o ISy 22.0
IT—+&
A8 (36 o 5
i U 1 L
MVI-3-4 NS5 —ME LS vTICK P A =
DFESIMRRBDPILI PN Y k e '
M)
EHE RS Y TR TEREDD

(pK0.05. XTHZZHAE log
(x+0.5) ZRL\Z Tukey-
Kramer DZELLEIRTE), ST ST LEDIS—/N\—FEEREET L. TS IHEEIER
ELSYTLENBTEB LTS,
DPRHS ~S v TREBRICVZHARDIEBEE) ZiizLiZ. Z0RBR. 268HKE -

w7 (RR 550nm I TENREE) TEMBHFMANZ L. FESIMRASN oI
(BVI-3-4), 94Ny DY —rTEEMBARMANZH SN BBMEFDYITE
[LESEBMNEIZ SN TN DTN DD, BEME ~S v TFMRMMED O 12,
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(8% 2 SEBMOMROLLR] BEMWE S YT ESEBIMOBRZMSESHE
T, EBEEH FEDDPRDS 5w T EBIOmASZRE LIZRICUZHFARDE
) ZhBRUZ, ROy TEEMOERADdE. oy T8 BIMBERKIDERE
ffEF#EN2</sD (BVI-3-5). EMOFEIIMRESHTNDEEBZENE, [Eik
3 BBIE Sy TOEMNGNROERE] SRME NSy I ESTRMOBEEEZH
HAENDE T, ELBEFEE GEODPRNS Sy T (+FFHEM) ZRE UICRICUE
HEARDEH ZLERUIE, RSy TOBRIRBROEMICHE LR DFO. B
BIE S v JICEEMIMFMREZRNEEZSNIE (RHVI-3-6),

30 20 10 10 20 30
30 20 10 0 10 20 30 B @ L

L 1 L | | ! L 1 L } 1 ! J
FEiEm -+ E+STHEY BEEL NS &

TFEBRS ;quu@w*ﬂig‘fﬂ T J TEFEABHEY FOELEHES

L ' —~ B+FEHEN FEHEWNS. LR =S kY

NMVI-3-5 SEEIMDIE NMVI-3-6 B35y TOEMIMEIR
xExxd, BRIKE 5%, 1B TEEED NS.[EFERERL CIHZHRIE log
D XTHEHE log (x+0.5) ZALVT t
+ )= o 5
BE), 8757 EOTS—/\—[diEg é;i?ﬁﬁ blgqﬁéﬁggéﬁg 27
BT TES :
(3) MZEFRBURERZEITDRODMNA Y

EBMNE DY TEaFEEMODELICRET DC ETHESIMRNSTDCENEERF
TED. EIEU. SAVFISIBNOCASTEBMICER T DEBRDEDNNDIE))
1285, KOEHESARLEBRDZRDTNESICIIEN LICNDEROLREER TED
INEHEORIND I ECHA I DIEDDKN,

4) ZEXM
BRI —AN—Y TERTOBIRHEIDNRHER
(http://www.maff.go.ip/pps/i/introduction/gallery/syokubutu.html)
FihERE - SBEBE— - SHE (2014) =D YF IS = Diaphorina citri BR (32
B FISIR) DEMICXITDINS—HE DY TRIURFAEMDEE. hE)
Ee. B8 119-125.
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4, PHIDVHE
4-1, SAVFAOPYIDV
(1) &R

SAVFAAOPTIOV (MVI-4-1-1) &
PREZRVCEEHICDHL. AVYFY, 41F
IVBREDRBZEILHELTAFI Y E
BEZLOREMZNE L. BREEETRS
B, DA ABRZENT IERERTHD, &
ARSI DFZECKDIEZEREED

RVI-4-1-1 SAVFAAOPTID

HICKDEFNRE 2> TN,
VIR R

(2) HICXII DRIMODBAIRE EFeZRUNZEASIFHER

[(RERDDYREREDERIE] BREREICASREBZIRDNMILCIAYFOPY
SOVOERICERRGRE. YREDZEE, BigssE AD Z#issZT LT
REMREGEULC, REOBR. WHMRESTIC 360nm & 500nm {1:amn 2
TRICEREDEIRDMREDE—-DDH o1,

UREREIFEORER] =R 27~30COBERNICHVI-4-1-2 DEEZFRE U,

HRE s 370nm GELLA). 450nm (B). 525nm ().

o5 "Thnes—r

660nm (IK) ICZNZNE—-UREZRD LED
é)& % SR (EAEY A X 26X26mm) . HEHS
N 10cm DEEEET 17~23X10' photons - m”

25T ERDIBETRAL. SAYFAOPYX
DIVEROMRD 5K 12 BEEODASIBIAEZE
NIZHER.

’I

(

30cm

| A |
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370nm GO T EBH o (BVI-4-1-3),

FTEMEDPTE., EORRD EXFESITDINRNDIZH. LMEDAEL
22 RROMREBPMEY — FEMREEHATEGICZNZNERENI-4-1-2
MERPHITE L. SAYFAOPTFIOVRROFIBELE 2 50 wERS
TR UIZ, YORICE. E=DRED 310nm.
350nm DEIMRERIEKTE 355nm. 375nm. 385nm DEME LED Z{ER L.
FHAT A X% 26X26mm [ICHIZ T2, ZD#BR. 350nm F2lF 355nm DiE
SIBIEOMEIICED o2 (MVT-4-1-4), UEDD, XigZxE €2 <FFE3ITDHD
RRE., 350~355nm MIIEMRETHDIESZH5NIC,

,m§ 30 10 3*1*0 3?573?073?5_
§20 ' -
10 ‘ ab ab =051 A
&_2 b ne
370 %g)(/)& éZ(gm?GO 00385 370 375 385

®VI-4-1-3 SHAYFAOPHFIOV RVI-4-1-4 ELIMADRER TDEES]

REBIDFESBIESUERR 50 BEE IS DLEMERR 100 BEHR U,

MERUE, TS5—/\— IS —N—[FBEREETT, * D

(FIEEREZT I, a b DFSIE yed =Ty

Kruscal-Wallis A CEBKE 5% TERE  Wicoxon DIEIBIIETENZNES

NHBEETRT, KE 5%, 1% TEEREDHDIEER

(B TDHHESI S v TDFESIMR] 8 B~10 AIC=A
VFEAOPYIDVERET 5450 BEMRUIZ 150m2 D
SANVINERMEFIBEE 1 RIC, PIMWEER 370nm DREkE
BE 8 REBEBMEY — DS RDAFESI NSy T (KL -
4-1-5) &= 4 EFREL. BOBHLSBODADEIC S vT
ZRITSERE, SREBEE 1 &1 RECL. 2% 2 RIEBTT
o2, TDFER. FEIISNLPHTIDVERROBBAREREEIDS. AESy
JICKBDIAYFOPYIOIDHE
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MVI-4-1-5 MEERAD5|E
B3I 50% ThdEHREENIE (FRVI-4-1-1), WEES| Sy T

RV-4-1-1 Sy TICESISNL TP Y IDVEDEIFR BB
BRER FELCE DHBIAVFC0 IAVFIO7TI

p:s A DOVEIEE PHFIOVDEG
[ig 1 5366 1267 629 49.6%
RiE2 79551 2002 1016 50.7%

1 REHIED S YT 4 BRICHESISNLEPTIDVICONTEZDRE UL,

(3) HERBULBREG SEDHORA Y -

B, SAVEAOPFIOVTIBERERERVEREFENTONTNS
1, FEOIRETT ORI AR IR T X BEIMSIC K BHFHBI S v TIE, HiIeBE
EFROBBRME UTHA TS 3TEMN DS, ¥l S5y TRASHYFOP
POV ENRNICHES T, BETOBRIRICEERNBILD, VILN—
LFBZEMADEMERET ZNRDHDEN EESHICHET BT ENLEL
N, EE. BMSEIEMICERSTTUES ERNES >TLENSMREZBRED
FENNETHD,

4-2. SFIHAOPHIIV

(1) 8

' SFIFOPHIOV (@N-4-2-1) @ 19784
CEANDRANTERESNEERTHD, BRMATRIES
BTN, ABAEHIEAMIFEELTHO. T2, +2
ﬁ:vu\xuy%@@%%ﬁ%%tﬁ%ﬁwan\éac\x
OVELZZD1ILZ (MYSV) SORED 1 L REEN
§BCETERNENTIND, AESIUNILTEBITON
SNRUTHBN. HEREZIRTIZ/ \D R SHERN THE
NIETHD, FREELTERET S,
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MVI-4-2-1 ==+ AOVPYIDVIRR

(2) HICXII DRINEFGIFRRIR
CERRZEFHEODOEER] XOVEERIC, 466nm (B). 529nm (#&). 575nm
(&), 661nm (FH). 841nm (TR (T
N TNZNE-DRRZRKD LED \RILEL
R 430~700nm DOHHOMSISNDEE
LED /\R)L GEEY -+ X 150mm X
150mm) ZiEK 60 ETHREL (K
VI4-2-2). NRIVOFIBEICEMEY — &
BBDRITZ, LED & 48 ISREhERRE LICIDOME Y — FCHESNICHREZE
A UIC, MI-4-2-2 REREHFUEREROKRT LED OY6GRE—L. YORND'S 30cm D
EBRET
3X10"®photons - m? - s [C#fE— UTZ,
EROBR., S TIFAOPYIDOVHERIE. BEEEOICRICEIFEsISNIC
(® VWI-4-2-3), FZ. N\DZAFBFREBICHNT, SBHKERICAITTESE
LED (470nm) ZRFUERFEFSvITZHREL. 3 BEBICHESIRREAZH
BULHR. 18 B~21 BICHESISNLERRHAND €2<EoC (HV-4-2-4),
MEDERNS, S TIFAOPYIDVHREEBLFEDRREICESIEIND
CEE. R TEBERIVECRRDFESINRDHDCENESNER DI,

(3) YeERRBULHIFRET DIZHDMA >
STIFAOPYIOVORPEAE. BERESBHIHESHOHNEE. KXEEIE[E
7a) EEHEEGD. COBBFICITIFAOPYIOVEZRGESITDIEE, &
BOYRENBUL RSy TZHREBUTCHESIRPZHFHEIDICET, RHRAREEH
BERRIC DIED D TREM DD B,
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X2, FEERNICHEYDNREHRBEIDCET, SFTIFAOPYIDVOEEZ
MHTRDCENTE D, 212U, HBERICIEIRRIRSZVNTH. EFIBIOYIEED
PR EHE TEREIT IMNBD DD,

350
300
.. 250
2| 200
B 150
R
% 100
50
0
B3 nm 841 nm 463nm fttl

= @G & @ G G @) HROE—IRE
B%
MVI-4-2-3 8 (EE) OBIRERICKDITIFAOPTIDVDAESIARE
FERDPILI PRy FXENMIVCERETERZDHD (p<0.05. Tukey 3K, &

R
=
s OIS EDIS—N—(3IEEREEZTT,
|\
>
Y
7

5L ED&S
] Q .6‘
g I E— e S
B R G
I S
9-12 186-1515-1818-21 21-0 0-3 3-6 6-9 (B)
100 6
N
m
5
50 2
9
N
0 m
50 g
25 5
N
O m
6
6
1
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MVI-4-2-4 SEMERICEITTER LED ZRHW UERGE S v TICKDIFIF0
PYIOVHRDFESIFET U\DRXFET R, 2011 F 7 BICTo/2 2 QBEDF
12)

(4) 2EXB
PEBS « 58— « BHB— (2013) LED BKXUNS—Y—HCWIDITFIF
1 O P IOVOEBEFRIFAS L. BB RIAR. 55: 125-127.
B8« AHET - DERES - 1BHHB— (2014) NS5 —Y— R, LED REE
[CRATDIFTIFAOPYIVV Thrips palmi (Karny) DFESIHFME. HED
E. 58 17-22.
4-3, Fv /FAOPYIOV
(1) 4£RE
Fr /FAOPHFIOV (RVI-4-3-1) [d. BAEL
[CRHUL. FrOIFEITERL, AYFYVEDIT R
D, DFEERBERDREXREZNS LB GMEZS
LERSED, RRFEFWTEZ L. AINTEEE
T~ A TH D, BREDHRNDECSEBIDHGT =
EIZAE UCRIB L. 9REHS - RRZNEI D
AYVFYETIIBRABDIFHZF TIEE L. MEERBLTAHYFVYICKREL. RERE
Z2nE9D.

BMVI-4-3-1 Fv/F+ AOPYFIDVER

(2) NMICXTT D= EFHIRENER
BEDMEERICDVNTOENHEDOEER] BERNICEROITIHEREEE (WXDX
H : 60cmX20cmX40cm) ZEB=. ZORAIIC 355nm (). 405nm

EIN
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470nm (B). 525nm (). 590nm (&). 631nm (GR) € ULLIE 660nm
(") ICE—DREZRD LED MRZRDMIIT, HEBEEHSIRLSTOEY
BITICKDBRRICXT T DENCHDBXIBEZRE UIZ, BARERDIBR. Fv./F
A OPYIDOVRRIT 355nm & 525nm DIERICERE M ZTR L. 631nm
RKXU 660nm OICRICIIE HEETRISN oI (BVI-4-3-2),

1.0 .
/\

08 | [\
[\
06 /

] \//
0.2 -
50 600

.o

650 700

0

Relativierpasitttp@diadsactivit

300 350 460 450 560 5
s¥vsveEenghh)(nm)
MVI-4-3-2 SMHRRICXTTDF v/ FOPTIDVDIEDENHE (FBXIE)

(IREADYFVEIHTORBFIRGMER] RBAYFVERBIC, Fv/ Fr07YX

CORSIT BREHBHK, 1Y+ VRRORI
EEBILESEBTENBETEDEENNYIL &
(Ca) HIDHITEE 5 BEICH5E2 Ca A N
R, MMEREREUE (D1-4-33), i K
NROBEDES. SHEXOF v/ F1OPY
SOVRIRE 7 B TBICRERIELL,

o ATFBICRENOWSLERE LE,

ABRDIER. MEYREXEIBE Ca MR E@RKIC, Fv /F7APFID
NIRKRRED
BOBLUOREWEZORE (BV-4-3-4) n° BVI-4-3-3LED [CRDIHE
i3 YeERSY
ity gl
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=
—
Q
o)

0
% 80 1
5 . T
#® 60 1 + I
K
2 40
_H_
N 20 1
R 0
DiNaEban =5 ENBX B Be ENBX
BREIX Ca#l BREYX Ca &l
BB BmX
RIEEIS RIEHS
20135 7HB268 013598278

BVI-4-3-4 IEXNRARIVBBAILY D LBIBIBICKDTF v /T AP T IO VIR
X
WSEE=[ (BEEDLX1) + HEPXI3) + (FEEZX6) 1X100+ (FHX6) &
T30 EDIS—/N\—3ZEREEZTT,

(3 YERRBULHRETDIZHDNA Y

RE. T /FAOPYIDVORETRI. BEEMBEIRCTOFESIHELNZHET
DFEEDANSNTNDDN Fv /FAOPYIDVOEARVIEREDIEOREKICFES]
SNDIMBZH UVVWEEFROEERME UCNRTE DTN D D, T2, Fv
JFAOPTIDVIZHRERE. HENICKDIBIRDH TIIEAREZHRKEMTIC
M2 BT ENRHERTH. EREMICKDBFZEHASHEIMNEN DD,

4) ZSEXE
BFEE (2012) BNIADVICHITDIRERDILY D LMMKREIZRBVNZT v/ F1
D P ID VLR, 18YIih%E 66: 629-633.
TREHA « 1IBHEB— « IRWIE3L (1995) Fv /F+OPTFIDVEFEDRIE
DO HTHME. MENE. 39: 299-303. 4, PHIDVEE

4-4, REPHIHV
(1) 88
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RFEPHFIOV (EVI-4-4-1) & BERZE>C
HOHERPICAIBHLTND, BHDSRFTEDE
RELUTHENTNDD FSEHEIBHTILL,

| R, BZHEOESEEDU), EFTIIFrAYFHF
- ERHORSEIEN LU TND, BRI ESIEIHL)
RICKDEBREOERBICH. BENICE Y &L
AZITAIVA (TSWV), 7P R@EHITA IV

(IYSV) ZIENT D, RRESEFNTEE~RICDTT 5~7 HRZEBORL. HE=
NTIZE

RVI-4-4-1 RFPYIOV FHREIT D, BATEREOH THREEDRI ELHE
BALEBEDHNNERTDEBZSNTUWED OF, BMLIECHZ. EALEHET
HEEDERMEEREBEOEENSHTHER SN TS, AEITNEITE/REL
20 REL B VEIEZEORREICKT T DR_EZMERONSNTHD., EHEER
FRERLDFL ICH VAT ER REEAME DL ER SN D.

(2) 6+ BICXIT DRI
OREREFEDEER] 310, 350, 355, 375, 385, 450, 525, 660nm

[CZNZNE-DREZFDMR GRAEY 1 XZ& 26X26mm ICffi—. 310nm
& 350nm (3 UV &8, ZOMDKEERIG LED NRIVERA) Z2EBEARICKTL
GEREIYERENS 10cm DEERET 17~23X10'" photons - m? - s, WR
URRFPIFIDOVRRDASIRMZLLLBR UICEC S, BIIREIT 310~385nm
DITEAMA TS, HIC 350, 355nm T EIN O,

[(BREFMORER] BFERSvT RUN-®) OFB. &8 (10X10cm)
ZRFRIBEFBCHRE UIZ, RFPYIDVRROBERIHEBDOIMEERKIUNRN
BDE 50cm? ICDITTHAL, ZORR. MEHIEE TS, IITHMEEICES
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C2ZIMERDHOSNTZ (BVI-4-4-2), SMGEPCTREDNSNCEN S, BXED
BERETHREHSNDIREWRIERD. EUTBICHBSINTND T EARESINI,
(B¥ F5 v TDFESIMELERER] FROBEME RS YT GRU/N=")
(10X10cm) ICRE (RBTSRAFv IR, B8 (FARXvwD?) ZER (20X
20cm) ELUTIRNIL. RFPHFIDVHERICT T DASIMEZR/NC. TORBR. R
BERY 1 TOBESIRMNBEEICZ D, REVIBRDONUNICKIDFESIMEDE LD
smOoNE (BVI-4-4-3),

B0 BB ABH26
— | ®m-4-4-2 @RSy TCBTRREPYS
09 | | vvmEmESOLE

| mmERERU N —tOBR, BRED,
N8, 6 BRI 1 ~5 v THEDOEIRE

________________

wEmast 133 3.5 #,
BBTSF v IR SRy
MVI-4-4-3 &2 &40 LESE -
SV IDRFPHID YAk RIEE
"
HERAEM =N,
IN—® DB B=E
A, n=4. 35 B/ 1 5w 7Y
143 73 20D DOIEIIEIEEL,
SREHENR

(3 Yo BZRNBULKHBRZITDRODMA Y
Y6+ BICKDRFPYIDVRROFBIIBEL. [UEDS FRISEDSNRHD
BLTND, BEFSYTDOBYE. EBLODEENLE U THEADZL), FEIC
Do TIE, BEAMMMEORFPFIOINSRZOINLDICERBTD. BIF
BICIE, E¥XEcitallaUCEBICUTHMERERUSTICHRET D, B¥EE
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BRMEDIABHURIERNFESI Z2ET DT, B¥ SV ITZEANSRT, ftid
Sy T EBEENERSBNLDICTDCENEL UL, . MEEFTORHED
BEERCCND, BE LSy ITZBFIIREE. T XERELTDIXIDEREH
ZIEOI I RENRDE EARFTE D,

4) =X
SHES - NFARFEK - Bz (1988) RXRFPTFIOV. BRIEMOPHYIDY (g
BEIZ5 k) EERNHEBEHS, RR, pp. 283-292.
Mainali, B. P. and U. T. Lim (2010) Circular yellow sticky trap with
backeground enhances attraction of Frankliniella occidentalis
(Pergande)
(Thysanoptera: Thripidae) . Appl. Entomol. Zool. 45: 207-213
RHER (2003) RFPYIDVOREIRNREHKSDILAK. EfIfhE 57: 53-55.
IR0 < BEENK - PRRIUHT - BEMNE - =F—= (2013) HEICRITDIRFT
FIDOVEERMODMEZDOERRZM. BYIfhE 67 666-671. 5. V74
(N\REYI3 D, I-DA. AAHINDTD

(1) *hE
| NZEYI R (@VI-5-1). 3 ~O7
4 {; (@ I-5-2). AA45/537 (D-5-3)
S | BEOPHROFSHBERE. AT, §
e %, EEEEYRMBENET D, F79N

JA. 3+DAER, [ERRUERTHERIDICEN-5-1 Z2F5/1\3H
NOEETH D, AAFINIASIETHZ L.

JEBETIE. 6 BPEME. F1 BRARRIE
— WUCEIBRETD. 3 DA bk

| BCRERCMEIOF2000NFEET. BICE
BIRIDCENRBNTIND, NREYI
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®VI-5-2 3+D7  DIFIHARMET, PR EZRE<ENTFN TERER
HTHD, WELULTIE 7 BMBERE LU TCHSDRET D,
CNOSOVHRAIRITETHD., RERBICK > TEB\DORAVRE, EINTE)
2N <EITRDCEICK > THIFNATEETH D,
MVI-5-3 /\REVYI D

(2) HICX9 DRI ERIREE

(REIRBAIC K DEENHI] BHADRICHCDEEFICIRIB[ZITLN. VHREDEE)
2508 L. YORROHORHEEBODENDEENCRIFIITHEZRFT LIS, 1TE)508R
[CIE. TIMREY T —ET—HDA—RENSBEDPD RIS (EFHRRES) =
AL RHEDDSHERSRRONZRHN LU C. VAORDOTHEZRHE LIS, U<

[F. HRS (2013). Saito (2000) &ENS
EICI8D, INETORFIN'S, & (E-DRE

525nm). & (E—2i%E 590nm) 2E M 051 ﬂ
BHICK ST, PHBOEBNMEHEINZCEN o ]

Mkl AR BT
BRSNS DTN,

BROBR, REDEFHESUTICED. ZFIN
O, I ROADTENE L MEISNBT ED
BN SE, ZAINIHMOHIER-5- BS54 ZTFT/NITERR
4 LT, AL BETE— RO o FOREERE

Bl (LTI 0.5 ek,
BEHDD. REEFHSID SBEEME L 4.5 TR L)
=

(3) HEFRBUEHRETSEHOHRA Y

PHEICK T DN AR UL, 2

SENB DL

100 DR THID'SH D, [ERER=TH

S0 Em 80 FFEOENKINERLTND, BREE | H ]
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\ . ( 40
(I, #x60 BEBVZBPATIXx MEETDERNZL), EIE % 20JDIHFSE. 40

~1lx DEBETHD. KEBED 0

SEERTT INBN G D, LED [ZYGBOH AL RE HE #E RES
RELLENBERICERTE=BDT., FEK o T ek
ZE—CRGATDICENTETHDN. 1IX V-5-5 REBBORBE - BEH
D S ROADENCRETEE (&

B 535nm & 590nm)
ETOMNRIIALZEThHo>IE (MVI-5-5), &

CC. O—JR0#xe LED ZANT. [FBICHITDPIBOBSINHRERET U
2R, WINDOVPHREDSTERHMEHEIRALLLBR LT 15%BUTRICHHTDICE
ACTET (BVI-5-6. 7). COEESDREIFIFERNS 7Ocm DEERET 28Ix &7
D, BBREARZEI—-CRIF UL, T, ARGDIGREL. YERD'S 10cm DEbEE
T20

X10'" photons - m? - s TH DI,

BISBAX OEREREAX

(34) €] (74

X O™ nx “ﬁ‘\l Z
i AA5INIH Skon AzEv3ReD B 06 RE LED RURE  myr

5-7 #&% 8 LED RAIBICHITD
VIIEOFELIRR

(4) B

BHNEL - FTHR - OBHK (2013) & LED BRENAZ YNNI HDOREHRATTED
(CRITTEE. BMhE 67.279-283.

Saito, O (. 2000) Flight activity changes of the cotton bollworm,

Helicoverpa
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armigera (Hu bner) (Lepidoptera: Noctuidae) , by aging and copulation

as measured by flight actograph. Appl. Entomol. Zool. 35: 53-61.
J\EIEtE (2004) &8(IICKIDIERERE —BE « BFEOOB/ZPLELT— &

BICLDEESRIE CINE - BEE- R . (D RESEBS KRR, oo.
35-46.
6. Fv /INDEYNVYF

(1) 4ER&

Fr/INDEVNYF (BVI-6-1) & tEeL
PR BASBICEDH U, YROF v ORI,
EARSEDEZH O T, ABZREI D, ARE. PE
IR THEZ L, ANTEE 3~5 ORETD. IS
IRCEZICE TN, BEYREEDBICDET D, 4
RIIFEEIFOD, RENESEBERNICERT DD
BRERDODDICSZD, BIFIREETID, FE. DIOBEOERZEICKT L
TIEREZEFRESETRO,

X®VI-6-1 F+v./3AD

NEENRT DHUBFESRO—EELOTND,
EVNVFHHRR

(2) BERRICORMBIRIC KX DITIHEEEFINCRIT DEEFRIIRDIREE

[(EEYCDIRSEER] BHICHITIBERKOMRINDF v/ INTEY/N\VFD
REICRFIIZEZMRETIDCH. WL 1 BEOEERR 1 SBCHMMAR 2 8% 1 #f
CLTPARAYTICAN. BE 21C.

,; 00 O£ 15 5R98959 O BSRIIEEADEMTIC 3

Z 75 BB\ CEDHERRORERZRE U,

”txﬁ . BRI TlE. 450nm (). 590nm (&)

~ b £ U< I3 660nm (FF) ICE—DREER

% o5 D LED B (BMET A X 26X26mm.
o _H YEBEIYERNS 40cm DEREET 25X

450 590 660 i’

BB B YES
RIS (nm) 10" photons - m? - s [C#fi—) =ESHA
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XMVI-6-2 BEAIC RITDIFERED
s AESRCRETSERrz 2PLC 10 BE/BFDORHN L. LED &
PILT PRy TN ERE T HETHRENIRX BRI, 2. 3R

& 36 #/K. 3 RETIT>E. RBROME
BEEHD (<001, e

Tukey @ WSD %)
BRAICE BN ZRNT DEARRBDIZEND

fland & B OEEN TECORBIHMNROARESNZNC EENEHSH
[Cixo72 (”VI-6-2),

(BRI DIEFMRDIRIE] RIFEBHERZERR (£8) (FEHRESE™)
DERBEICT. EBYEORERGFICKDIABOBIFNRECDOVNTORIEZT O, &
 LED O—7 (Flexlight ; B& 10m/N\y 2O B) ZFE&MICIB>TERE L. REICC
NZaRIISELRIXE LED O—TZH#REB L TVRNXIRXZHT. GXICHEL
CARBRESMOREEDLELRN DS, RBICXTTDREESVNREHTE LIC. TDRBR.
SBRZITDOIZ 2012 FDEFE 1~F 3 HRICHITDIREASEL. LNIFNOHREE
SBLWEZT L. SBMORERINF v+ N, SBCORERIEIBHADOF v/
JIOANDEVNNFICXHU. BARBIC  DIHTEVNVFICH U TEBRDE
BNTEBVREBESMRERICEN  ZEndCEPEREINEZE (MI-6-3).
SN ERoE (RI-6-1),

o e o RW-6-1 BEAORRIRSNAED
RIC. BIRBESREARE (@8)  ogagse

DMERE (45X45X20m) = NH @y | Sl | REES
” (%) z(%

L. BBMRORIEET o2, AHRE
2013 &§DF 1~2 HRICHTTITUN

s IR e
PEBHRIITAE (B0X500m B 8 gt gy oms

AP/ X)) TRAREMRX ERUT) @ EB21EHA]

PHRBEERELE, . Ankas RGN
B STERX 77 935
1 WRICABREMEILUTITOR. ZD  ham

(551 8]

BR, £ 2 tRYPRBEFIXIBRX T _-
BOEDICXT Uy RUIXTIHE<SII&ES XIFREX 46 826
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%40 CERR
=

2 30

Ld/t: .A—)‘—Zm N

= E2MHH

/10

Y]

XIRX [ RXT fUITX T RIXT

VI-6-3 SEBIDTRMEIRSIC K DARFEDILHFED

ES

(3) NENAULKERZETDIODMNA Y F SBYCORMEIRGC K DAREN

PROXNZXAIE. BBYCDEE
HRBRSYIC K > THRROWB ' X
LPEDSN. REMMIFIEN
TRERMNEBEDBEMERTD
CEICKRD, HEEER T B

LED O—7 (Flexlight ; B& 10m/\

MVI-6-4 &8 LED O—JDEESHIvY D

B) Z®R#ICIo > THEREN S 40
~50cm DEITHRE L. H1V—&fE>T17:30~5: 30 DERKI LIZAD
(B VI-6-4). 1EIR FTRERYE LED DFREFDLRENELFC DN TIISEDRR
FRE CHD, TR, RREBICDONTIE TRIFESEMEETRSEFEREE
% |
(BMKEEHELZE=BEMERR) T. X (TR ZMNAUCREFEEDHR
ESNTRD., YORICIIBIEBOBBORY K] (20W) DMHEESNTLS,

(4) ZEXE

EFARES - FOE - BERE (1969) INTIEVN\VFICHITDILZEEED AR
il

HEMD TDEYOEMBIEEE. BBREE 34 107-110. 7. YNIO
IDNA - ZAXAA
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(1) 4ERR

WNT030/0N1 (MVI-7-17%) (3.

& NALYE CEEE) IDNCRICHESN
§ ZEFEONIBZRERT, 1 ROBERELT

MoNTND, ZAXCA (AHG) E F
20FETD. EEUTHODOSIZIEINKRATYRERVI-7-1 YT O3 D/NA K
R

(o) EZAXAARR (B THEI D, BZRRE4BDPIEDSHIC

82, —MRIC, EBHICHRITDIARLESHZHADNSATE~7BPE ( BRHA
6P ~Ta). F1HRNSBLE~08PE ( EHB8HFE4~549) BT
Hd.

(2) HICXI9 DRI ERIREE
(FBICHITDBHE LED [CXDHR] —MREROMEHKORENPIEERD
12H. RBYRE U TEBKE LED ZRVVCEBRHREEZRT LIS,

MVI-7-2 [FY¥2T033NA EZAX A TTDERDDIHRBETH D, L\FN
ERECEIN D, BFERBCELCDIE-—IRENDDIDIRBEZRD. NIC
SHRIZHEREBDICRICKLDHESIZFAT D,

RVI-7-3[ESEICRDAND H)VEm L. CCTRIBORRTH ULKEE LED
KZzRUZ, BROERREICNETIFRERICABNSNTND 60W DEREBERODAND
FILTH D, ZDERDIEHESIICEBRTEINERD LED EKEBLLEDIZHICEA U,

1 g — G| ED 30 ED e SR
| —e— V203 3/N _
—W—ZHArH - 20
os | _
B S 15 |
X1 0.6 " E
@0.4 %g 10 |
02 £ os
0 . . X e}
= Q0 )
800 400 500 600 700 300 400 500 600 700 800
EE (nm) BE (hm)
@VI-7-2 Y703 /N EZAX @VI-7-3 LED &ESHMBRDAND ML
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A ADDIREE

MVI-7-4 KB REIICLUETE HI-7-4 B2EHRRE (D) 58
B SRREETHD. TN (a) FOIEIHEL (b) BRREEMAULCH

“ R, (©) (@) (&) MO LTEERER
OWEL, FHCROALNSSE

RREDDHO, MKBEEZBESE () g UCRERDIM
GIRN'BRERDBE FEBICED
HFTHO. [FFEE UITIREETH

B_HA(H L

BREQNT STENTED. B "ShrAS
BF % 6 BN SRFH 6 BFE TS
1V —CTRASEE.
RROGR. SREREFEOH
BEnESNE (@W-7-5),

BygsO3angd 2
Ow<z45a3anda

ESN

O RS

N
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MVI-7-5 W2 O3 D/\A EZNXA TTDOFEREDBI
7 BEOREE, UV D%5MR LED. G DH&E LED, “F27 [IBREKERVVZREXK
DOEEFEA]. "B BEZHREREICBREREXKSELUICENZTT,

(3) WEMAULCRETAZTDOCOHDNA Y
FENZEANDCETARIDERZEED I ST TEHRDADTY MEEDBRICIS
50

(4) &M

BESEILERE (R (2001) BEETHIRIFIBS R A1 T v D 186
hir. 52f. 433 pp.

FIRS - BE—IE - TS (2014) BREDICHDOBORME. SR LR

=, BR. 86 pp.

8. ~ErODVAH
(1) 4£R%

 RErOYVA (EV-8-1) BRRTHEN 4~5
| mm QINSBERERTHD, BE. BROEHCPEX
ELDTFEYTY FEFRICESTEARCRRIT S, B
ATIIHERTER, BBMOSEBIE, 1E5EaE
NOBVEBRNEFEL, DYADBENS TUN
BLBRBEEPUNSHIRT B, 1 RERNE L.
1 RDBLSEEN TR EEHD. BARICHREE. 3

~4 HRZERED.
MVI-8-1 FEAODVARR

(2) HICXII DRINERIREE
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FEAODYATHOIETIFBRE OF) [CXTTDEHFMZR/NDICH. 1856
(® VI-8-2) ZAVNTERZToC. Wb 2 BURORAHKRZEBRBODPRIC
BE. JYELUIZE. BRORENL L. KBE 365nm (5E5). 385nm (M),
405nm
(8. 470nm (B). 525nm (#&). 590nm (&). 660nm (IR). 735nm
GEIR). 850nm (TRdh) [CZENZNE—DREZRD LED 8&UBE LED &
HEY A X 26X26mm. HBREIHENDS 35cm DEFET 1.5X10"
photons - m?2-s' [C#—. B8 LED [& 459nm [C&<BORENE—-D &
577nm ICZD0H 6 BEIOE—D TIRLGVWIRD ILEE DR &8RS LT, 30
DERICHERICHSZONTLEROBEFESISNZTEDE UTCEISZR/N,

e EERDIER. DVNIL
Moo 365 ~735 nm OELED
RRICFESISNE, SREET
ASIRICKEREL>BEN O
(FB31%I3#) 50~60%).
850nm Z8R81 ULl EIBR
T (OvrO=-IL) OB &
S55DAICESISNDDYANEDEL, THVI-8-2 i858 (LA 5RIZEE)
(MAS (2014) &HE) Y NDFESIRICESIEND DT,
RIS, DVHDEDREN
HINER/ETDCH. BROTWANSERDIRED LED 2R UICEERETOIC
ECA. DVADFESIEE. 365nm=385nm>470nm=525nm>B1 LED=
590nm>660nm>735nm>850nm DIBICEN o2 (KMVI-8-3),

44 cm

KEDIER. FECAODYANRILNEEDRE EH~EBIR) ([CXYUTEHESISNE
N BUBSDZDDRENHDESEERNICKDIBREORICHES SN,
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wmon | f L et 1} mmoe
/525 nm ( £ ) E i i i i E'_i_ E E %(365nm (&4 )
ssom(®) |4 1 1 11 st 11 k[385m (%54
525 nm ( 8 ) | i R s M S i i | |4700m (&)
o S SR R (g = v el A B N (P e
| i 1 1 1 |'_m—| 1 1 nm{#®
: o " ] amm
=] ] I 1 1 L i 1 I ] 1 I 590nm(i)
gt B0t T o4 i
ganmi#) |3 i i 1 i ¥ T —— S - $|o0nm ] K]
mmoan || —— oom(2)
850 nm ( #) | | : : - H —— ! s[735 nm (385 )
80

100% 80 60 40 20 0 20 40 60 100%

BIVI-8-3 MBI IERERDAER
6 ORBRZEDRUCTIIFESIRLIREREZTR I, HI2RRATEREDHD (o<
0.05. Wilcoxon RISHIEMFIRE) (A5 (2014) ZZ)
(3) YM=RRAULHRZITDIEODMA Y
DY NRKEENA RICES LU CTHRZENDERDEBEN LR URENARELR
Do WEEEFIDICEST F Sy TORY ~ Sy TERNCREEBOFRBE
NEEEBD, BEANICIE. BURSDNES FEAOD VAR DIRERAIDIEIC
BIITINDINEEZSND,

@) sEXH

WSS (2007) BREAS HETBIL. MLEES /K. 177 oo,

IAEBERT - BRES - T3LXF - 9)IIHAL - BBISH (2014) SKE LED I
0TS 2o 0DV NOHES TR EERBEBEUA TY VEET. GBI, 58
111-118.

IBRHE (1994) DYN BEUBEMEN LT \BHET. BWRNIEHE, BX.
148 pp.

O. PyJaONETINI
(1) *ER&



PIOONETUNT (EI-9-1) (&
2001 FICHBE THEBSNITIRASRT, 2
D%, TESHTRENERSNTND, FEd
FSEEENLL. DURL FBL FORL BU
BN PITSTEN QAURL PAYRL FFYOR
I3E 23 ROEMICTET D ENRSNTUD, EINIWERVI-O-1 7Y TJONED
JIN

Th® MRDENBICENBEE LAATITON. YREEICEST YR

JVIRICABZNE T D, ZHEITDE. REEZITCENMIED SRRICFKEIE L TH)
<

(2) HICXI DRI ERIEE

[F3IRRDEER] BEATHERTRE < WEDYEHS v INDFES MO ES
N, RBHDEEDRNREICHIT DA BIFRIERFELLC. 25X25X40cm D
IBIEEZIVREET —ICPYTONETUNIRROUEHS 25 BIAZMED L.
FESIRETHD 405nm OLED RSy TZRANT. 20 B 5EEE 4 FFHTOE
HIC. 20:00~20:30, 21:30~22:00, 23:00~23:30, 0:30~1:00, 2:00
~ 2:30, 3:30~4:00 O& 30 DEICHSvTNDIFEIBRBERELIC. 2
NZNI3RETEBLUIZ, SOOI, RERRDICICXI I DEMTE) (Tv IR
[CDONWCTERERET OIS

EERDIER. ARBERIE 355~405nm DENNDSEDRRICERIFBESISN. )6
BENENEERSIRNELRDTE. BMCEBZERIDIERIIRNQLETDC
ENDP . Fe. BRRIE. ABHDEESZHENRE TEHAESITETHDIN 15
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40 b "It W
2 s0
E 20 o ®
# 10
0
"7/

%OOOH @\,@0“ &.OOH o”“‘O o',-oo é’“‘o
LED RSy TOmRKIEI
BVI-9-2 405nmLED k5w IADFPY NI ERALLE. BAUSEE. FEORISE
JONETINIOREDASIMT ST PREFDD 4 VAT, BHOEHE
EDOTS-N-FIEEREEZTTI, M- ELER

9-3 #&E3I S v TINDE
[C. BBIITSICIEFESIBREN S BDMEANH V. 55| bS5 TDRKTHRIILH80
PPERPEEZ SN (RVI-9-2), =5IC. RRIFFAESHERICKT LKEFSQD T
DIy IICBLIFEISNDCENESAERD (BVI-9-3). Ty INEDHEIILS
v IIE YERDHD Sy TELBRUTHESIEND LT DEEZ5NTE,
(SRR T TORST « EIITEINEER] 90X90mm DASREESY v—LUKN
[CRRZEDPIYTONETI)NIHEHRR 1 XIEBERE 30mm D1 V7T UV ADY
— 714 ADZAN. INZSERED LED RAZENICET (25£17TC. 24 65
BEHRIRI. BBICEA. B, EllictE. 24 BER. SU—-—J7«XD%z0
IRU. =07« R0 LORSHER, EINHZHRE LIS,

ERROBR., PYITONETINIORHRA, EINHIEEIC, EBREFTTI
16 I5E8EHEE 8 BAEBEADERIATIRIB R ICLNTE U< DEL<Eo2 (KVI-9-4),
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355~590nm DOXKRIRBATCTIZE. 16 BF EIY (L19E+1EsgEE)
O 10 20 30 40 50 60
8AEA 8 ISAEEBHADIRBA TN CRIREDEt z56rm |
I75NM —

R, EINHERUED. 660 BKU 398”'“:
nm

530 =L_,_,
735nm [CHTBRTHES. EINLIEDS 22823 mmm——
nm -

Dof. MEDERNS, FEFBHTE BT = o

. . _ R 16L.8D %
DREDHNDODNIEIEDKDBTREEDIET O 50 100 150 200 250 300

B->TERS. ET3CENBSHCA 5B (P EeRE)
D, FE. MOBEREBHEERRBDRHF TS

BOWEREDIRBA R TIE. RO+, B mu-o-4 gwexrcoryooNTalld

BRUTNEGRICENDDHTEINZ ETUNIORT « EIRFEHESNDCENESD

9?*%)4

(VAN it

(3) WM ULHRZITDIEDDMA Y

PYTONETUNIRRE, FAICRIGESISN, SOICENCEBZHEHIED
BRTETHEIREZQLIBICENTED, FESIIRETEIETHD . KUTISE
BIFBRITIDKRL. KBHREDFEDRNRHTHDS Y I TED, MHFESIFDSYT
DIBEIF. RROFESIYECRICX I DEMTTE) (T INR) DS, FHNEDBFEET
SORTIRD KON TH D, RAREOWST » EINTTENT, HEYCORREBIDRM
FCIE<S<IIZ5ND.

10. AV ERF_/DNI
(1) &R
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FTAVRF /NI (”MI-10-1) [ BENS5S
BRICV\CDBEARSHOERY 57T FilBhEss CHRED
RESNTND, AEBEYPRICKDYIITORE. 9
RONMEUZYAHITHRET DEN (PR) BASE
DWS2ZElC5T. BRIV ITHIBTIRREICXIID

RBERIDERSN TSV, IBBIFGFRFEREL T &
BiE RSy T, BEAIBRENRASNTNDID MR
(FREHNTH D,

®VI-10-1 FHVRF
J JJNIHfERR
xR

(2) Y6ICXT I DRI ERIEE
(RRBIFMEDRER] E—DRED
365nm DFEMR LED. 525nm DiF
= LED. 88 LED Z 5 @& LIcE
BZIRERE 200 mA THRIGHIEERE
[CHERUIC, YREIIYEORDS Scm D
EEBETHY 2.1 X10'° photons-m™2-s™
THolc. LED EIBRREIEIC,
LED EEREBEDOBRICIE. REEME FMILED (365nm) T5V7
(Tween 80) ZEE 1%. BHERIC LT FOBEET FUDAZEE 002%
ERDK

DICNRITKZERS 7Tom FTKRDOIZHA ®VI-10-2 LEDS @& KE RS v T
BITSRF v OB (Rt

L RVI-F10-1 ERIDIREDLED Z#ESUIEKERS YT
150mm. & 280mm. & [CRESNEZEFTAYRF/INT

60



95mm) ZBE L. REICHEDER RO

LED it 2 T EER
BESICUE (@BN-10-2). BF =5 : . e
ORIE 4 THICEHKOEUTH e eosm s 197+ 1764
Smm. 18 30mm DIREBITC. 4 365 nm 3 2117 + 908 b
ERACES NSy TE 1 BED o rosoes

wRB U, ARxEld.

RMDETH 140cm DRIBIC  &53PLI7ARy MIFEHFNCERICREZCEERT.,
mBEL. HEHZ 5 BELLIE

6 BRECHNZ, 2O, KBERZZIHMUIZ, BEMEROERUE 3 BE U,
EEROBR. MR LED 5 v TDOWEHISMOUNERKIDEBRICZINC EN'
SHER DT (Tukey-test. P<0.05) (RVI-10-1),

(LED EREEMHNT AV RF/ INIORECKIITHE] LM LEDT @
ZEREUCEBZFREL, LRKkERSYTEHMBIENDELE RSy ITEFR UL,
PSSy T 5 EE 1 Ay FEUT IBERE 500mA THRYGHIEIREIC R L.
RITSER, WEBXEUT, LED RIT+REEHERIRN. LED RIT+REEMHEH
RN, LED B +REEUEIRN. LED EBI+RESHREBRINZRITIC, b
HOBAIOERMOESH 180cm DRIBIC. SWEXRDOFSYTZ1 1y
D (5 DOBEKRMAERD. 51 4 1Z v FEREUIC, BESNIZERE 2 BEHKE
[CER U, 5HHZEIT o, 20K, BERCSVEXDUS8ERBUIC, &R
DIBRUIE 4 @EURE, £ LED CREBURIORND S AV R D/NIEK
ROBEICKREFIZEICDONT, BEPEEREBUEES VI LMIREHS L. R
PV YD ERERICSTIHIZ GLMM (generalized linear mixed model) &
AVNZRIREDHICCAELLREZT O,

FADMER. LED EREEURIIEBICT AV RF )/ INTORERICEEER
[FFENTEINE (RI-10-2), LED EREEHEFDETIVICRITDREIZ
NZN. 191, 147 THOLCEN D, HEHRICIKDAZBRRFEEZSZDIZHIL
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LED Thd N TmBanN (RWM-10-2), —73. JONRFJ/INIH
(Sciaridae) £¥320Y3D/NIE (Drosophila) DERDHEICIE. REEMH
ENLED IDEL D XK ERKEZREIT I CEH BN (BB
5. 2014 ),

KR VI-10-2 MR LED EREEMAIORIATAY BF/ INIOREICREIIZE

B X2 P BE8RE (£ SB)
LED 89.00 200 x 1076 191 £ 024
REEHH 3823 6.28 x 1070 147 £ 026
LED x REEHH! 0017 0.90 004 + 028

(3) NZRMABULHRZITDIEDDMA Y
EEIIBRDEEZREL. MERMNCHITDIFTAVY RF /) INTORE Chss
NDBRAZB S CETRD MR BIFDTREICRDEEZ SN D,

(4) SEXB
BEBETY FdFF NWREF PEF = - HNBE IR (2014) S=54MR LED &K

By ITZRVCERY A YT HIBHRICHET D/ \TEBREROMFHE. MENE
58 32-35.
11. PARDAR

(1) &R
'3 N PAROAR (EVI-11-1) & BEEREME - UE -
FU - EmAESICL< DM UTRD., M8 T3y
RO EOFEDRZREIT IHUMFERTHD, F
Bt THRE S BHS 8 AICHREL. /ZOUA
IBREDREMDOM, HIaAVILOEY/INF YD
VYa. TUNIDY RS, UaDdFa73D09 Vi
ENHBEIFICEDZFD. BZ2BRBUBNHSRIE -
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BINT D, BINLLHEIIEDNDSHN. SEDTU01 EREDEMDIRTTICINZE
YT D, HPRIK

6 BNSTFFD 4 BETSEDTUDRZENTH
BVI-11-1 PARDAXR
RU. 4~5 BICIHIET D, BRRIFIFBEITRNEI LD
PR (EL) EMR (BT
2RO TRD. WEICHTOBRDENDICEF>TL

50

(2) HICT BRI RIS
= ST M EmES)  hiEIS e e
//;éaszfw ;Ziiif®§%i,?ﬁm%ﬁﬂﬂk%ﬂkl%
e (SEBIEN DRI (377~629nm) DS+
T FESw T (R-11-2) ZBRBLT. COREIC
‘ 2 WM RNENDHEFE LIZ, INTO LED
HRIIFDEERZE (PIMIBOIEREL 1X
BESD 10'® photons - m? - s, MTFDEERIFIINTS3
Sy TR THRET /2, EROBE. KNS
$BIZD LED IC3%<FH3ISNBBNDN o2, RICEK
SMgsELE (357~399nm) @ LED = 12 @&
LESH Sy TEERL. BRERBET SR,
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