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CKBO3b CYMEPKHU K CBETY: HOBBIN B3IUI51]1 HA BAPUATUBHOCTbD
MOBEJIEHYECKHUX PEAKIINH SIBJIOHHOM IIJIOTOKOPKHA

A.H. ®poJos*, 10.A. 3axaposa, C.M. Majbiiu

Bcepoccuiickuii nayuno-ucciedosamenvckui uncmumym sawumel pacmenuti, Cankm-Ilemepoype
* omeemcmeenHblll 30 nepenucky, e-mail: afrolov@vizr.spb.ru

Lenp HacTOsIIIEH PaOOTHI — OLIEHUTH ATTPAKTUBHOCTH JUIS S0JI0HHOI 11on0xkopku Cydia pomonella (L.) ManoMoIHbIxX
Y@ cBeToanomoB ¢ HU3KOM WHTEHCHBHOCTBIO CBEYECHHS, BKJIIOYAs HMX WHTEPAKUIHUIO C CHHTETHMYECKUM IOJOBBIM
arrpakrantoM (CITA), B koHTpacTHBIX ycnoBusix Cesepo-3anana u FOra Poccun. /liist mpoBeneHust paboT UCIIONB30BAIN
JIOBYIIIKU JIBYX KOHCTPYKIIUi — KiieeBble Jlenbra U KOHTEHHEpHBIC BOPOHKOOOpa3Hbie Unitrap, KOTOphIC pa3Melnaiyd B
cazax, pacrnoyioxkeHHbIX B I. [TaBnosck (Cankr-IletepOypr) u x. Cnobonka (CnassHckuid paiion KpacHomapckoro kpast).
Pe3ynbTaThl OIEHKM aTTPAaKTUBHOCTH CBETOAMOIHBIX M3JTydyaTeled OKa3aJlUCh CYIECTBEHHO Pa3IMYHBIMU: B IIEPBOM
IIYHKTE WCIIBITAaHUHA UMaro siOIOHHOH MI010k0pKH Y® u3iydeHueM BooOlIe He MPHBIEKAINCH, TOIZIa KaK BO BTOPOM
OTJIOB Ha CBET MPOUCXO/IJI JI0CTaTOYHO aKTUBHO. [Ipy 3TOM nonoxurenbHbli Gororakcuc y umaro Bpeauress B CaHKT-
[TerepOypre OTCYTCTBOBAN HE TOJILKO BO BpeMsi OEJIbIX HOYEH, HO U B IOCIIENYIOUIUH EPHOI, T. €. BHE 3aBUCMOCTH OT
yoia HaxoxaeHus CoJHIa 1MoJ TOPU30HTOM B HOUHOE BpPEeMsl, U, COOTBETCTBEHHO, BapHallUl YPOBHS OCBELICHHOCTH B
cyMepkax. B 00oux myHKTax MCHBITaHUH HE ObUIO 3a)MKCUPOBAHO yBEIMYEHUs BHUIOBA MMaro sOJOHHOM III0I0KOPKU
cHaokeHHbIME CITA noBymikamu mocie ux goocHamenus: YO ceeronuonamu. B wactHocth, B C.-IlerepOypre paznnuns
mexay CITA u CITA-Y® soBynikamMu ObUIM CTaTHCTHUECKH HECYLIECTBEHHBIMHU, a B Cio0OIKe NMpPU HCIIOJIb30BAaHUU
noBymiek Jlenbra OTMEYascsi BBICOKO JOCTOBEPHBIH aHTaroHM3M JITHUX IPUMAHOK 10 arTpakTWBHOCTH. [loiyueHHbIE
pe3yabTaThl HOAPOOHO 00CYKAAIOTCS C MPHUBJICYEHHEM OOLIMPHOTO MAaCCHBA JINTEPATYPHBIX JaHHBIX, XapaKTEPU3YIOIINX
0cobeHHOCTH (poToTaKcHca y HACEKOMBIX, 0COOCHHOCTH MOBEIEHHsI MMaro sIOJIOHHOH TI0JJOKOPKH B Pa3HbIX MPUPOJHBIX
YCIIOBHSIX, €€ JKOJIOTHYECKYI0 IUIACTUYHOCTh M BBICOKMH aIaNTalMOHHBIM IMOTEHIHaJ, YTO MO3BOJMIIO OLIEHUTH
MepPCIIEKTHBBI 1 HAMETUTDH HallPaBIICHHs JaIbHEHIINX UCCIIeoBaHuil. B crarbe Takxke 1eMOHCTPUPYETCsl OpUTHHATBHBIN
AJITOPUTM pacyeTra Hayajia v 3aBepLICHUs Ieprojia OesIbIX HoYel, OCHOBAHHbII Ha y4yeTe Mepleniyui SHTOMOJIIOTHYECKOTO
00OBeKTa.
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BBenenue

Slononnas mwionokopka Cydia pomonella (L.) — camblit
BPEIOHOCHBIN MpeacTaBuTeab ceM. Tortricidae, crocoOHbII
HAaHOCUTh OTPOMHBIH SKOHOMHUYECKHH yIIepd CEeMEYKOBBIM
IJIOAOBBIM KYJIBTYpaM B KIMMATUYECKUX YCJIOBUAX YMCPCH-
HeIX mpoT 3emin (Barnes, 1991; Beers et al., 2003; Welter,
2009; Kadoi¢ Balasko et al., 2020; Murray, Alston, 2020), B
T. 4. B Poccun (Bacunbes, JIumun, 1984; bonasipes, Kamup-
ckas, 2009; TpetbsikoB, 2012; bansikuna u ap., 2015; bapa-
HeHko, MensezneBa, 2018; bonaapuyk u ap., 2020), Bitodast
ee ceBepo-3amaaHyio 4acth — JIeHHHrpaackyo obnacth ([a-
HuneBckui, Ky3nenos, 1968; YKaBoponkosa, Banosa, 2008;
OBcsHHMKOBA U 1p., 2013; OBcsanHukoBa, ['pudanos, 2019).
OTOT BpeIUTENh, IMEIOLIHI 110 BCei BUAMMOCTH €BPOIIEHCKOe
npoucxoxaenue (Illenpaemona, 1967; JanuneBckuii, Ky3ne-
110B, 1968; Meraner et al., 2008), mupoko paccenuics B Ame-
puke, Appuke, ABcrpanuu u Azuu (EPPO Global Data Base,
2022), mpuyeM JanbHeilee pacmIupeHue apeana, Kak ¥ Ha-
pacTaHue BpeIOHOCHOCTH HACEKOMOTO JIO CUX TIOP MPOJ0IDKa-
I0TCA, B T. Y. I10 IIpUYUHAM IMOTCIJICHUA KIMMara IJIaHCThl 1
MHTEHCU(UKALUK XO3SIMCTBEHHON [NEsTeNIbHOCTH 4eloBeKa
(Rafoss, Sethre, 2003; Kumar et al., 2015; Zhao et al., 2015;

Jiang et al., 2018; Guo et al., 2021; Jha et al., 2024; Song et al.,
2024). bopb6a ¢ s010HHOM MIOA0KOPKOH B TEUSHHE JOITUX
JICT OcyH_IeCTBJ'ISUIaCB IIOYTU HCKIIHOYUTCIBHO HyTeM HNHTCH-
CHUBHOI'O HpI/IMCHeHI/ISI WMHCCKTUIUIO0B, YTO anBeno K (bOpMI/I-
pOBaHI/IIO peSI/ICTeHTHI)IX HOHyJ'IfH.[HfI BO MHOT'UX pCFI/IOHaX
nmpoMmebIIIeHHOro canoBoacTea (Reyes et al., 2007, 2009;
Pajac et al., 2011; Kadoié¢ Balasko et al., 2020). Tak, HaunHas
¢ koHIa 20-X Tol0B MPOIUIOr0 BeKa, HAKOMUIOCHh TTOUCTHUHE
HCHUCYNCIIMMOC MHOXKCCTBO JAHHBIX, CBI/II[CTCJ'[I)CTBy}OH_[I/IX 06
yTpare 3p(HEeKTUBHOCTH Ha TeX WM UHBIX TEPPUTOPHSIX UyTh
JIN HEC BCEX peKOMeHI[OBaHHI)IX IS KOHTpOJ'[H Bpe,l:[I/ITCJ'[ﬂ }Ieﬁ-
CTByIOIJ_[I/IX BCUICCTB MHCCKTHLIM0B, anHa}J;neXcame K ca-
MBIM Pa3HBIM XUMHUUYECKUM KJ1accaM (XJ10p- 1 pochopopranu-
YECCKUM COCOANHCHUAM, KaPGaMaTaM, HI/IpeTPOI/I}]aM,
HCOHHUKOTHHOHIAM, aBepMeKTI/IHaM, aHTpaHI/IJ'I)II/IaMI/II[aM, pe-
IyJIsTopaM pocTa U T. JI.) IO Npu4YrHe (POPMHUPOBAHUS PE3U-
CTEHTHOCTH, B T. 4. [PYIIIIOBOM, IEPEKPECTHON U MHOKECTBEH-
noii (Bush et al., 1993; Sauphanor et al., 2000; Boivin et al.,
2001; Bouvier et al., 2001; Cyxopyuenko, 2001; S3moBenkui,
Sxumuyk, 2009; Knight, 2010a; Voudouris et al., 2011; Reyes
et al., 2015; Yang, Zhang, 2015; Bosch et al., 2018; Ju et al.,
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2021; Idier et al., 2023). B aToli CBS3M COBEpIIEHCTBOBAHHE
3AIUTHI IOMOBBIX KYJIBTYpP OT SOJOHHOW TUIOAOKOPKH B Ha-
CTOsIIIIee BPeMsi HalleJIeHO He TOJBKO Ha TIOMCK HOBBIX, OoJiee
3 }EeKTHUBHBIX, MPUYEM MEHEe OIACHBIX JJIsl OKpY)Karolen
cpexns! nHCekTUIIOB (Bassi et al., 2009; Mileti¢ et al., 2011;
Doerr et al., 2012; Czaja et al., 2015; Szpyrka et al., 2017,
Kadoi¢ Balasko et al., 2020; lomxkxenko, Jlantue, 2021;
Skenderasi et al., 2023), Ho 1 Ha pa3pabOTKy HEXMUMHUYECKHX
MeTOOB 0OpBOBI, KOTOPBIE OBl CIOCOOCTBOBAJH CYIIECTBEH-
HOMY COKpAIICHUIO MPUMCHCHUS WHCEKTUIUIOB BIUIOTH JIO
0TKa3a OT UX UCTONb30BaHus. Cpeu TAKUX TTOIXO0I0B MPEKIC
BCEro HEOOXOIMMO BBIJICIUTH COBEPIIICHCTBOBAHHE NMPHEMOB
ouonorundeckoro meroma (Cross et al., 1999; Mills, 2005,
2022; Lacey, Unruh, 2005; Lacey et al., 2006; De Waal et al.,
2011, 2017; Odendaal et al., 2016; Thorpe et al., 2016; Kadoi¢
Balasko et al., 2020; Yagci et al., 2021; Agasyeva et al., 2022;
Gumiigsoy et al., 2022; Ahmad et al., 2024), XoTs ¥ TyT 10JI0H-
Has TUIOMOXKOPKA OKasajach CIIOCOOHAa (OPMHUPOBATH pe3d-
CTEHTHOCTb, @ UMEHHO K OakynoBupycy rpanyneza (CpGV)
(Fritsch et al., 2005; Asser-Kaiser et al., 2007; Schmitt et al.,
2013; Zechera et al., 2013; Gebhardt et al., 2014; Jehle et al.,
2017; Sauer et al., 2017a, b; Siegwart et al., 2020; Fan et al.,
2022; Biganski et al., 2024). CoOTBETCTBEHHO HAHOOJBIINI
uHTEpeC B chepe 3aluThl PACTCHU BhI3bIBACT pa3paboTka Ta-
KHUX TEXHOJIOTHH, KOTOpPBIC OBl HE CTOJIb AKTHBHO CTUMYJIHPO-
BaJIM aJIalTUBHYIO SBOJIOLUI0 HACEKOMOTO, HAIPUMEp, KOH-
CTpyHpPOBaHUE MPETSATCTBYOIINX PacIpoCTPaHCHUIO
BpenuTens 3amuTHBIX ceTok (Tasin et al., 2008; Suhani et al.,
2012; Alaphilippe et al., 2016; Paja¢ Zivkovi¢ et al., 2016;
Baiamonte et al., 2016; Chouinard et al., 2017; Manja, Aoun,
2019; DiGiacomo et al., 2023; Marshall, Beers, 2023; Nelson
et al., 2023, 2024). Bopouewm, TuAUPYIOIINE TO3UIIH B CO3/1a-
HUM HOBBIX CHCTEM 3aIUTHI TUIOIOBBIX KYIBTYP OT SOJTOHHOM
IUTOIOKOPKH, HECOMHEHHO, MPHUHAIICIKAT PEIICHUSAM, Halle-
JICHHBIM Ha JIe30pTaHU3aIHI0 TIPOIIecca Pa3MHOXKCHUS BPEIH-
Tens. Tak, BOCUATISAIONIUX PE3YIbTATOB YIAIOCH TOOUTHCS C
MTOMOIIBI0 TCHETHYECKOTO MeTo/ia OOPBOBI, KOTOPEIA obectie-
YMBAETCS MACCOBBIMH BBITYCKAMH CTEPUJIBHBIX CaMIIOB
(Proverbs et al., 1978, 1982; Bloem et al., 2007; Vreysen et al.,
2010; Paterson et al., 2019; Thistlewood, Judd, 2019; Simmons
et al., 2021). OxgHaxo ropaszmo OoJee MIMPOKOE TPUMCHEHUE B
3alllUTe PaCTeHU OT BpeAUTENeH, B T. 4. SIOJOHHOM TI0H0-
JKOPKH, HALIUTH OMOJIOrN4YECKH aKTHBHBIC COCIMHEHHUS — CEMHU-
oxemuku (Pickett et al., 1993; El-Ghany, 2019; Komala et al.,
2021; Anton, Jacquin-Joly, 2022; Yal¢in, 2023; Tiwari et al.,
2024), 1 B IepBYIO O4YEpeab CHHTETUYECKHUE MOJOBBIE aTTPaK-
tauTHl (CITA) — aranoru monoBeIx pepoMonoB (Brunner et al.,
2005; Witzgall et al., 2008, 2010; Bermuio u np., 2009; Psi6-
guHCKasA # 1p., 2015), a Taxoke obmagaromue KaipOMOHHOM
(GYHKIMEH aTTPaKTaHTBl PACTHTEIBHOTO TPOUCXOXKICHHUS
(Coracini et al., 2004; Knight et al., 2011, 2019a; Preti et al.,
2021a, c). brarogapst yHuKaJIbHBIM CBOHCTBAM 3THX COEAMHE-
HU# (CEIEKTUBHOCTH ACHCTBUS, BBICOKAst 3PPEKTUBHOCTD IPU
HU3KHUX KOHIICHTPAIUAX, Majasi TOKCHIHOCTh, BEICOKAS JICTY-
4eCTh U ci1abas MePCUCTECHTHOCTD) MPEKIE BCETO yAaaoCh pe-
aNn30BaTh JIOCTATOYHO HAJCKHBIM MOHHUTOPUHT SIOJOHHOU
mwionoxopku (Knight, Light, 2005, 2012; IlperkoBa u np.,
2008; Knight et al., 2009; Kot, 2010; Adams et al., 2017a, b;
3eitnanos, 2017; Knight et al., 2019b; SxoByk u ap., 2020;
Preti et al., 2021c; Suto, 2022). OrpomHbIe yCHIns OBUTH Ha-
MPABJCHBI TaKXe Ha pa3pabOTKy TEXHOJOTHHA MPUMEHEHUS

CEMHUOXEMUKOB Ul CHIDKCHHS YHCICHHOCTH BpPEAUTENS 32
cuet (1) maccoBoro omroa 6abouek (El-Sayed et al., 2006;
Hussain et al., 2015; Jaffe et al., 2018; Preti et al., 2021b;
Siirmeli, Demirel, 2022), ux yHU4TOXXEHHS IPH TIOMOILH [TPHU-
MaHOK ¢ KoMOnHanwue# (2) ceMHOXeMHUKa 1 HHCEKTHIHAA (TeX-
nonorust ‘lure and kill”) (Charmillot et al., 2000; Losel et al.,
2003; Stara et al., 2008; El-Sayed et al., 2009; Mansour, 2010;
Somsai et al., 2010; Gregg et al., 2018) wu (3) cemuoxemuka
U areHTa OwomeToma (TexHonorwms ‘autodissemination’)
(Hartley et al., 2005; Howse et al., 2007; ITactapuak u jp.,
2014; Pushnya et al., 2021), a Taxxe (4) mpenoOTBpaIIeHUS
CIIapUBAHUS HMAro MyTeM HapyIICHUs Mpoliecca IMoucKa u 00-
Hapy)KeHHS TIOJIOBOTO TIIapTHEpa (TeXHOJOTHS ‘mating
disruption’) (Thomson et al., 2001; Pringle et al., 2003;
Stelinski et al., 2008; Witzgall et al., 2008; Joshi et al., 2008,
2011; McGhee et al., 2011; HuszoB u ap., 2012; Pluciennik,
2013; Walker et al., 2013; Miller, Gut, 2015; Kamali et al.,
2017; Benelli et al., 2019; Card¢, 2021). Xots 3¢hekTHBHOCTH
3alIUTBI TUIOAOBBIX KYJIBTYP C HNPHUMCHCHUEM YKa3aHHBIX
BBIIIIE TEXHOIOTHI BAPHUPYET B 3aBUCUMOCTH OT MHOTHX (haK-
TOpPOB (TUIOTHOCTH TIOMYJISLIMKA HACEKOMBIX, Pa3MEPOB 3alllv-
[[aEMOT0 y4YacTKa, CTENEeHU ero MPOCTPAHCTBEHHOW H30MIs-
[IUH, TIPUPOTHO-3KOHOMHYCCKUX YCIIOBHI PErMOHA) U B IIEJIOM
00X0OmUTCS IOpOXKe, YeM 00paboTKa MHCEKTHIIUAAMH, B COBpE-
MCHHBIX YCJIOBUAX JJIA 3alUThI CaA0B BCC YallC UCIIOJIb3YIOT
Cpe/ICTBA HEXMMHUYECKOH 3aIlUThI, U B TEPBYIO 04Yepe/lb TEX-
HoJyoruio ‘mating disruption’ (Witzgall et al., 2008; Thomson
et al., 2009; McGhee et al., 2011, 2014; Mori, Evenden, 2013;
Cartier, 2015; Kovanci, 2017; Jomxkenko u ap., 2018; Cardg¢,
2021; Kashirskaya et al., 2022; Kutinkova et al., 2022; Silva,
Bento, 2023). IIpu 3TOM, HECMOTpPS Ha YCIEXH, MOSIBIIOCH CO-
oOlIeHne, KOTOpoe HYKAAeTCs, OJHAKO, B MOATBEPIKICHUH,
YTO MIMPOKOE PACIIPOCTPAHCHHE JAHHOW TEXHOJIOTHH CIIOC00-
HO BBI3BaTh OTBETHYIO 3aIUTHYIO PEAKIIUIO Y HACEKOMbBIX: U3
[IEHTPAITBHON YacTH caja 0a00YKH IepeMenarTcs Ha ero Ime-
pudepuio, yckojb3asi T. 0. OT AC30PHUCHTUPYIONIETO MCHCTBUS
BBICOKHMX KOHIIEHTpanuii ()epOMOHHOTO Mpernapara B aTMOC-
(epe. B pesynbrare Ha KpaeBbIX y4acTKax MMaro BPEIUTEIIS
yaaeTcst HaliTh ApyT Ipyra v CHapHBaThCs, a U3 OTIOKESHHBIX
UL TOABJIAIOTCA T'YCCHUIIbI, KOTOPBIC MNOBPEKIAAIOT IIOAbI
(Sharon et al., 2024). ITockoIbKY CEMHOXEMHKH TAaKXKe HE JTH-
IICHBI OIPE/ICICHHBIX HEIOCTATKOB, 2 UMEHHO CIIOCOOHBI HE-
raTUBHO BO3ICHCTBOBAaThH Ha IOBEICHHE HELEIEBBIX BHIOB
HacekoMbixX (Frolov, 2022), uccienoBarenu Bce Yarie Mpuxo-
JSIT K BBIBOAY O TOM, YTO MaKCHMallbHasi OHOJIOTHYECKas W
9KOHOMHUYECKast 3PPEKTHBHOCTD 3aIUTHI CAJIOB OT SI0JOHHOMN
IUIOJOXKOPKH OyJeT JOCTHUraThCs JIUIIb IPH HHTETPALH pa3-
JIUYHBIX TI0 XapaKTepy BO3ICHCTBHS Ha MOMYJISIIIAIO BPEIUTE-
ns1 crioco0oB momasienus guciennoctu (Judd et al., 2005;
Knight, 2008; Chouinard et al., 2016; Sigsgaard et al., 2017,
Walker et al., 2017; Horner et al., 2020; Nelson et al., 2021;
Knight et al.,, 2022). CooTBeTCTBEHHO, pa3pabOTKa HOBBIX
MMOJXOM0B K YIIPABACHUIO YHCICHHOCTBIO SOJOHHOU ILTOIO-
JKOPKH TPOJIOIIKAET OCTABATHCSA UYPE3BBIYANHO AKTYalbHBIM
HalnpapJIeHUEM HCCIIEOBaHUMN CEIbCKOXO3SICTBEHHON IHTO-
moutorun (Kadoi¢ Balasko et al., 2020).

JlaBHO M3BECTHO, YTO BUJBI YEHIYEKPBUIBIX C CyMepeu-
HO-HOYHO!H aKTUBHOCTBIO, K KOTOPBIM OTHOCHTCS H sIOIOHHAS
mwionoxopka (Worthley, 1932; Zech, 1955; Tlpucrasko, 1971),
00Taaf0T MOJIOKUTENFHBIM (POTOTAKCHCOM, T. €. CIIOCOOHBI
MPUBJICKATECA UCTOYHHUKAMH HCKYCCTBCHHOI'O OCBCHICHUA
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(Mazoxun-IlopmasikoB, 1960; Hsiao, 1973; TopHocracs,
1984; Frank, 1988; Nowinszky, 2003). HemaBHO omsTh mosi-
BWJINCH COOOIIEHUS O TOM, YTO BEChMa CYIIECTBEHHOTO CHH-
JKCHUSI TIOTEph ypokasl OT SOJOHHOM IUIOJOKOPKH B casax
yAaJIoCh JOOUTHCSA C TOMOINBI0 MAacCOBOTO OTJIOBA HMaro
JoBymKamMu ¢ YO u3nmydeHueM, IpuueM Kak JICHCTBYIOIUM
camocrositenibHO (Erler, Tosun, 2023), Tak 1 B KOMOUHAIINH C
ceMHoXeMHKamy, B T. 4. ¢ CIIA, mpuiem ¢ HCIONb30BaHUEM
9HeprodQPeKTUBHBIX n3Iydareseil Manoi momuocty (Knight
etal., 2023). s Toro, 4TOOBI BCECTOPOHHE OXapaKTEpHU30BaTh
aTTPaKTUBHOCTH MAJIOMOIIHOTO, T. €. KpaifHe MepCIeKTUBHOTO
JUIS TIPaKTUYeCKOro npuMeHeHus Y@ wmamyueHns (BKIodas
ero xomOuHanuto ¢ CITA) s nmaro sSI0JIOHHON TUIOAOKOPKA
TIPE/ICTaBISIETCS] HEOOXOMMMBIM OLICHUTh PEaKIINX HaCEKOMBIX
B Pa3IMYHBIX YacTSIX apeaja BPEeANTEsl, 1 0COOEHHO B CeBep-
HoH ero yactu (Afonin et al., 2009), T. e. B cierduaecknx

YCJIOBHSAX CHJIBHO BapbUPYIOIIETO B TE€YCHHUE CE30HA YPOBHS
MIPUPOIHON OCBEIICHHOCTH B CYMEpKaX, U 0COOCHHO BO BpeMs
OCITBIX HOUCH, KOTIa HOYbh COCTOUT U3 OJTHHX JTUIIb CBETIIBIX CY-
Mepek (JIazapesuy, 2006; benpie HOun, 2024). AKTyaTbHOCTh
Takux paboT 00yCIOBICHA K TOMY JK€ TeM OOCTOSTEITHCTBOM,
yto Ha CeBepo-3amnajae Poccun coxpaHseTcs: TEHACHLNS pOCcTa
BPEIOHOCHOCTH si010HHOH tonoxopku (Hukonaesa, Kproko-
Ba, 2010; OBcsaHuKOBa, ['pruanos, 2019). CooTBETCTBEHHO,
[ENBI0 HACTOAIICH PaOOTHI SBUIIACH OIICHKA aTTPaKTUBHOCTH
JUTSE IMaro sI0JIOHHOHM IUTOOKOPKH MaJOMOMIHEIX YO cBe-
TOIMOJIOB CITA00H WHTCHCHBHOCTH CBEYCHHS KaK CaMOCTOS-
TENBHO, TaK U BO B3aumoaercteuu ¢ CIIA npu npoBeaeHuu
TIOJIEBBIX UCIIBITAHUNA B YCIOBHUAX JABYX KOHTPACTHBIX IO KIIU-
MaTHYECKUM YycioBHsM pernoHoB — CeBepo-3anaaa u lOra
Poccun.

MaTepl/IaJ'lI)I U METOABbI

Just mpoBeieHHsT TONEBBIX pabOT MO OICHKE aTTPaKTHB-
HOCTH Pa3HbIX BHJOB MPUMAHOK JJIsl UMAro sIOJOHHON IIIO-
JIOXOPKH HcTionb30Banu uzroroineHHsie OO0 «M1 PUKCO»
(https://companium.ru/id/1037800125241-ic-rikso) J0BYyIIKH
nByx tumnoB: (1) mpospadnsie Jlensra ¢ KJICEBHIMH BKJIAJbI-
mamMu nipousBoncTBa kommanun OO0 «Depomon» (https://
pherotrap.ru/) u (2) koHTeliHepHbIE BopoHKOOOpasHbie Unitrap
(Epsky et al., 2008) ¢ »xenroro 1Bera BepXHeH 4acThlo, 3eie-
HOM KpBIIIKOW W MPO3payHbIM OcHOBaHMeM (puc. 1). Bribop
CTOJIb KOHTPACTHBIX 1O CBOMM XapaKTePHCTHKAM JIOBYIIECK
ObuT OOYCIIOBIIEH TE€M OOCTOSITENBCTBOM, YTO B JIUTEpAType
OOHapyXHBaeTCs KpaiHe MPOTHBOPEYUBAS MH(OPMAIUS IO
TIOBOJIY TOTO, KaKKe KOHCTPYKIINH JIOBYIIEK Hanbonee apdek-
TUBHBI [T OTJI0BA UMaro si0JIoHHOM iomokopku (Vincent et

al., 1990; Vickers, Rothschild, 1991; Knight et al., 2002, 2014,
2022; Knight, Miliczky, 2003; Knight, Light, 2005; Knight,
Fisher, 2006; Tasin et al., 2008; Myers et al., 2009; Knight,
2010b; McGhee et al., 2011; Barros-Parada et al., 2013;
Hussain et al., 2015; Murray, Alston, 2020; Preti et al., 2021b;
Frewin et al., 2022). B kauectBe CIIA B JIOBYIIKaX HCIIOJIb-
30BaJId KOMMepueckuit npoaykT komnanuun OO0 «DepoMoH»
— PE3UHOBBIC JTUCIICHCEPHI, MPOMHUTAHHBIE | MI' KOIJIEMOHA
(me¥icTByrOIIIEE BEIIECTBO TpaHC, TpaHc-8,10-m10neKaueHON).
O0a THIa JOBYIICK OBUTN OCHAIICHBI 6 aKKYMYJISTOPHBIMH 0a-
tapesimu AA 1.2 B emrocThio 2200 MA/4gac, miaroi ¢ 1ByMs
MaJIOMOIIIHBIMA Y@ CBETOMONAaMH CIIa00TO CBEUCHUS (TIUKO-
Basi MOIIIHOCTH 3 BT, pabouast MmorHOCTh 2 BT co3maer pacuer-
HBIA CBETOBOM IMOTOK B Y® muamazone 25-35 1M, B BUIHNMOM

Pucynoxk 1. Mcnone3oBaHHbIE JJIs1 OTIIOBA MMAro SI0JIOHHOM TIJI0I0KOPKH JIOBYIIKH:
Jensra (1) n BopoHKOOOpa3HbIe KOHTeHHepHOTo THMa Unitrap (2)

Figure 1. Delta (1) and container funnel-shaped Unitrap (2) traps used for catching the codling moth adults
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cBeTe 00eCneYnBaeTCsl OCBEICHHOCTh 2 JIK), W3JTy4aloIluMA
CBET B IIPOTUBOIOJIIOXKHBIEC PYT OT JIpyra CTOPOHBI, U TIATON
C YNpPaBJSIONIMM YCTPOMCTBOM B BHIE MHUKPOKOHTPOJUIEPA
Attiny 13A, KOTOpOE IO3BOJISIET ABTOMATHYECKH ITEPEKIH0YAThH
MIUTaHHE CBETOAMOAOB B JIOBYIIKE B 3aBHCHMOCTH OT 3a/1aH-
HOTO YPOBHSI OCBEIIEHHOCTH OKpyXxamme cpems! (Muib-
UeH U ap., 2020; @pomos u nmp., 2020). UsBectHO, YTO A
JIOCTIIKEHUS BBICOKOW S((EKTUBHOCTH JIOBYIIEK HEOOXOJHMO
WCTIONB30BaTh M3Iy4aTelIN, MaKCUMaJIbHO aTTPAaKTHBHBIC JUIS
oObekTa omoa (Zhou et al., 2018). B aT0it cBs3u B JIOBYII-
Kax OBUIH yCTaHOBICHBH Y@ CBETOMMOABI C JUTMHOW BOJHBI
365-370 HM, MOCKOJIBKY COINIACHO CBEICHUSAM JIMTEPATypPbI
MMEHHO 3Ta 4acTh CHEKTPa B HAHOONbIIEH CTETIEHH IPHUBIIC-
KarenpHa Uil uMaro si0ioHHOHM mionoxopku (JKuranplesa,
Uepnobposuna, 1966; IIpucrasko, 1969a; IIpucrasko u ap.,
1975; Knight et al., 2023; Erler, Tosun, 2023). Baxno orme-
THUTb, YTO CBETOIUO/IBI XOTS U OBIIH YCTAHOBJICHBI B JIOBYIIKAX
B HETIOCPENICTBEHHOM OJIM30CTH OT MecTa pa3MerieHus depo-
MOHHOTO JAMCIICHCEpa, NMpsSMOe IMOMaJaHne CBETOBOTO H3IY-
4YeHHs Ha Hero uckimodaiock (Ppomo u ap., 2021). JlarHOoE
00CTOATENBCTBO 00ECIIEUNBAECT KOPPEKTHOCTD OLIEHKH OXKH-
nmaemoro 3¢ ¢ekra nHTepakTUBHOCTH CIIA 1 VO nsnydeHus
IO TIPUBJIEKATEIBHOCTH ISl HACEKOMBIX ITPH OJHOBPEMEHHOM
WCTIONB30BAaHUU 00OMX CPENCTB aTTPAKIMH B OAHOW M TOH ke
JIOBYIIIKE.

B oxp. . Cankr-IleTepOypra nucnpITaHus JOBYIICK IIPOBO-
i B ss0moHHOM cany (59°39'14" c. m. u 30°24'11" B. 1.)
HAy4HO-TIPOM3BOACTBeHHOH 0a3bl «Ilymxuackue u IlaBioB-
ckue jabopatopur» BcepoccHiiCKOro MHCTHTYTa TeHETHYe-
ckux pecypcoB pacreHmit uMm. H.J1. Basumosa (manee IIT1JI
BUP), pacionoxxennoii B 1. [TaBnoscke. Kimmar . [TaBnoBcka
YMEDPEHHBIHN U BIIaXKHBIH, IEPEXOJHBIA OT MOPCKOTO K KOHTH-
HEHTAJILHOMY, ITPOJOIDKUTENILHOCTD JHS 37€Ch MEHSETCS OT 5
gacoB 51 MUHYTHI IPH 3UMHEM COJIHIIECTOSTHUU 10 18 JacoB
50 munyT mpu netHeMm conHuectostHuu (IlaBmosck, 2024).
Caz, B KOTOPOM OCYIIECTBIISUIM MOHHUTOPUHT SIOJOHHOH IIJI0-
JIO)KOPKH, TTPEACTABIISIT COOO0H KOJUIEKIIMIO TeHETHYECKHX pe-
CYpCOB s10JI0HH, HaCUUTHIBaIOIIYI0 Oostee S00 copTooOpasor
oTedecTBeHHON u 3apyOekHoit ceneknmu (Ilnsasac, 2017).
Can 3aHuMaeTr miomans 12 ra U UMeeT cxemy MOCajKu Jie-
PEBBEB 6X6 M?; 31€Ch ICPUOTMICCKH POBOISATCS MEKILY PSJI-
HbIE 00PaOOTKH 1 TOIKOPMKH MUHEPaJIbHBIMU YIO0OPEHHUSMH.
JloBy1iku pazMmeniany B KpOHE AEPEBbEB HA BBICOTE OKOJIO 1.5
M OT MOBEPXHOCTH 3eMJIM B NIEpHOJ] OyTOHM3AMU s10JI0Hb Ha
paccrosiHum He Ommxe 20 M APYT OT ApyTa, a TAKXKE OT TPaHH-
1Bl caja. ABTOMAaTHYECKOE BKIIIOYEHHE CBETONUOAHBIX U3ITY-
yarenel B JIOBYIIKAaX HAaCTPAWBaJId HA yPOBEHb (PAKTHUECKH
HaOJIIO/IaBIIeHCsl OCBEIIEHHOCTH B Caly BO BpeMs 3axoza
COJIHIIA, @ BBIKJIIOYEHNE — HA OCBEICHHOCTh BO BPEMS BOC-
XO0JIa COJIHIIA, KOTOPHIE €XKErofAHo (PUKCHPOBAIM Nepe] Hada-
JIOM TIPOBEACHUS HCIBITAaHUH JIOBYIIEK (Hadano uioHs). Taxoi
croco0 HacTPOMKH CBETOIMOJOB B JIOBYIIKAX, Pean30BaH-
HBII B HEJaBHUX paboTax 1o OTIIOBY UMAro S0JI0HHOMN IUT0I0-
*)opku ¢ iomoribio ceeroauonoBs (Erler, Tosun, 2023; Knight
et al., 2023), OCHOBBIBaeTCSI Ha CBEACHHSX JIUTEPATYPBI O TOM,
YTO JETHAsE aKTUBHOCTH UMAro S0JOHHOM TUIONO0XKOPKH, B T. 4.
Ha MCTOYHHKH UCKYCCTBEHHOTO CBETa, HAYMHAETCs JIN0O0 He3a-
JIOJITO TIeper, Moo yxke mocie 3axona comama (Worthley, 1932;
Zech, 1955; )Kuranbuesa u ap., 1964; CkupksiBudtoc, TaThsH-
ckaitre, 1970a; IIpucrasko, 19696, 1971; Heikinheimo, 1971;
Batiste et al., 1973c¢; IIpucrasko, Uepnwuii, 1974; Castrovillo,

Cardé, 1979; Jarfas, Viola, 1981; Sathre, Hofsvang, 2005). Jlo
OTIaJIaHUs TIEPBBIX 0c00eH I6IOHHON TIO0KOPKHU B JIOBYIII-
KM WX WHCIEKTHPOBAIHM €KEJHEBHO, MOCIEAYIOIINE YUYETHI
MIPOBOVIIN JBAXKIBI B Heleo. Bo BpeMst ocMOTpa JIOByIIEK
TIOACYNTHIBAIIH M YIAJISUIA TOWMaHHBIX MIMAro, Mpu4IeM 3Hauu-
TEJIHYIO UX 4acTh Pa3Melllalid Ha BATHBIX MaTPacHKax B LENSX
KOHTPOJISI TOCTOBEPHOCTH MJICHTU(HKAIIMH BUIOBON U MOJIO-
BOW IPUHAJIEKHOCTH OMMaHHBIX 0coOell. OTHOBPEMEHHO B
JIOBYIIKAX C JEHCTBYIONIMMHU B KaueCTBE MPUMAHKH CBETOAM-
OIaM¥ MEHSUIM aKKyMYJISITOPBI Ha CBEXe3apshKEHHbIE. 3aMeHy
KJIEEBBIX BKJIAJBIIICH B JIOBYIIKax JleapTa OCyIIEeCTBISUIN 1O
Mepe UX 3arpsi3HeHusl, a GepoMOHHBIE ANUCIIEHCEPHl MEHSIIN
1 pa3 B mMecsan. TecTupoBasiu CIEAYIOIINE BapHAHTHI IPUMa-
HOK B yoBymikax: (1) ceromgmonst (Cser), (2) aucmneHceps! ¢
CITA, (3) xomOunammo aucrencepa ¢ CITA u cBeToano0B
(CITA+Cget) u (4) oTCyTCTBHE IPUMaHUBAIOUINX CPEACTB B
noBymike (Kortposs). OTIIOB uMaro ss0JOHHOHN TUIOIOKOPKU B
caJly OCYIIECTBIISIIIN C Havyajla MIOHS U JI0 KOHIIA aBr'ycTa B Te-
yeHue 4 noneBbix ce30H0B (2020-2023 rr.). JloBymiku JlenbTa
n/umn Unitrap ¢ 4 BapHaHTaMy IPUMAHOK €XKETOTHO (Kpome
noBymiek Jenbra B 2020 1., KOra B UCIIBITAHUSAX HE Y4aCTBO-
Baj BapuaHT ¢ npumankoir CITA+Cser), pa3memnany B caay B
BUjie 3 PEHIOMH3UPOBAHHBIX TOBTOPEHHH.

ITockonbKy yxe TepBbIe MOIY4YEHHbIE B XO/€ IPOBEICHUS
ucnbiTanuii B okp. I. Cankr-IlerepOypra pesynbrarst (2020—
2021 rT.) IPOIXEMOHCTPUPOBAIN KpailHe HU3KYIO aTTPaKTHB-
HOCTB JIJISi MMaro siOJIOHHOW TUTOJOKOpPKUA Y@ CBETOTHOMOB
c1aboil MHTCHCUBHOCTH CBEUCHHMS, OBUIO NMPHHATO PEIICHHE
MIPOBECTH AHAJOIMYHBIC HCIBITAHUS JIOBYIIEK C YETHIPbMS
yYKa3aHHBIMH BBINIE NPUMaHKaMH B IOXHOM YacTH apeaina
BpEIMTENs], TA€ 10 JIAaHHBIM JINTEPaTyphl HAOIIOIAETCS BECh-
Ma BBICOKMI YpPOBEHb arTpakTUBHOCTH Y® wu3nydeHus s
BpEIMTENs, @ IMEHHO I'a30pa3psaHbIX JIaMIT B OKPECTHOCTSIX
ropoaoB Tupacnomnst (Kuransiesa u ap., 1964; Xuranbiesa,
UYepHoOposuHa, 1966), Kuesa, 3amopoxkss, Omecchr, SnTer
(ITpucraBko, 19696, 19706, 1971; Bacuises, Ilpucrarko,
1970; Ilpucrasko, Yepnnii, 1974; Ilpucrasko u ap., 1976) n
CBEPXSIPKUX CBETOAMOMOB B OKp. I KpacHonmapa (McMamiioB u
Ip., 2012; [aukun, Kpemaesa, 2019). CooTBETCTBEHHO, HCITBI-
TaHHs CHAO)KEHHBIX YKa3aHHBIMHU BbIIIE 4 BApHAHTaMH IIpUMa-
HOK (CIIA, Cgert, CITA+Cset u KoHTpOIIB) MBYX KOHCTPYKIUH
JIOBYIIEK (MPO3pavHbIX KJI€eBbIX J[epTa 1 BOpOHKOOOpa3HBIX
Unitrap) Osumi mpoBenieHsl B KpacHomapckoM Kpae Ha TeppH-
Topuu X. Crobonka CrnaBsHCKOTO paiiona (45°40'19.884" ¢. mr.
1 37°49'0.84" B. 11.). MecTo poBeneHNsI HCTIBITAHUI TEPPUTO-
puanbHO pacnonaraiochk B Kybano-IIpua3zoBckoit HU3MEHHO-
cTH, B 62 KM OT paifloHHOTO IieHTpa T. CiaBsiHCK-Ha-KyOaHn.
Knumar 31ech yMepeHHO KOHTHHEHTAIBHBIH, TIpUIIeraromas K
MOPIO YacTh HU3MEHHOCTH pa3JelicHa Ha MHOXKECTBO OTBET-
BieHuH pexn KyOaHp n Ha 3a00JI04E€HHBIX y4acTKax OOBIYHBI
wiaBHu (KybOano-IIpuazoBckast Hu3mMeHHOCTH, 2022), a mpo-
JOJDKUTENILHOCTD TEMHBIX IIEPUO/IOB CYTOK B HIOHE — aBryCTe
MEHSETCS B OTHOCHTENILHO HEmUpokoM Auamazone (7.7-9.4
yac) (Iloroma B Kpacnomapckom kpae mo mecsimam, 2024).
MOHHTOPUHT SIOJIOHHOM TJION0KOPKHU MTPOBOJIMIIA B YaCTHOM
cajly IIomaapio 6.25 ra, B KOTOPOM IPOU3PACTAIOT SIOJIOHU U
TPYILH CO CXEMOM MOCAIKH JePEBhEB 2X2 M U TIPUMEHSIOTCSI
BCE MPHUHATHIE B 30HE PEKOMEH/IAINH TI0 YXOAy 3a (PpyKTOBBI-
MU JIEPEBbSIMH, BKIIFOYasl PETYISIPHbIE HHCEKTHLUIHBIE 00pa-
060TKM TpoTHB BpeauTeneil. JIOBYIIKH BBIBEIIMBAIN B KPOHE
sIOJIOHb Ha BBICOTE OKOJIO 1.5 M OT IOBEPXHOCTH 3€MJIH, HE
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6mmxe 10 M OT Kpast caJJOBOrO y4acTKa M Ha PAacCTOSHUU HE
Menee 10 M apyT OT ApyTa, B 5 peHIOMHU3HPOBAHHBIX TIOBTOpE-
HUSIX. MOHUTOPUHT UMaro sSI0JIOHHOW IIJI0/I0KOPKHU MPOBOJIH-
71 B TedeHne uioHs — aBrycta 2023—2024 1. B COOTBETCTBHU C
OMKCaHHOH BHIIIIE, TPUMEHEHHOI B OKp. I. CaHkT-IleTepOypra
METOJIUKOM.

COopbl UMaro S0JOHHOH TUIOZOKOPKH B JIOBYIIKH B OKD.
r. Cankr-IletepOypra menmnm Ha ABe JacTH, a UMeHHO (1) 3a
MeproJ] ¢ Havajia J€Ta UMaro (Hadanuo — reppas JeKajia UIoHs)
1o 09 urons u (2) ¢ 10 urons 10 KoHMA aBrycra. XoTs oQHUIH-
aNbpHO mepuoaoM Oenbix Houelt B I. Cankr-IlerepOypre cun-
TaeTcsl MPOMEXKYTOK BpeMeHH, koraa CoJHIe OIycKaeTcs 3a
JIMHUIO TOPU30HTA He OoJiee ueM Ha 7°, 4TO IPOUCXOUT B TIe-
puon ¢ 11 urons u g0 02 uronst (benbie Houw, 2024), npu mpo-
BE/ICHUN TPAaHUIBI MEXKIy IUKJIAMU ONIBIX U TEMHBIX HOYECH
MBIl PYKOBOJICTBOBAJIHMCH WH(pOpMaLUen, XapakTepHusyroouen
COOTBETCTBYIOIIE M3MEHEHHUS B INTOBEACHYCCKUX PEAKIUAX
TAKOTI'0 e CyMEpE4HOro, KaK u sioJIoHHas Tuiofokopka (Zech,
1955; Mpucrasko, 1971; Sathre, Hofsvang, 2005) mpexncra-
BuTtesst Microlepidoptera, a uMeHHO KartycTHO# Monu Plutella
xylostella (L.) (Harcourt, 1954, 1957; Wang et al., 2021). ITo
pe3yabraraM OTJIOBOB HMaro TIOCIEIHEeH CBETONUOIHBIMU
n GepoMoHHEIMU JioBynKaMu B okp. C.-IlerepOypra B 2020
u 2021 rr. 06HApYXHUIOCH, 94TO A0 8—9 mrons 6abouxu yarie
npusnekarorcs 3anaxoM CIIA, a mocne — YO uznyuenuem mMa-
JIOMOIITHBIX CBETOAMOIOB ciaboro cBedeHus (3axaposa H Ip.,
2022). Takum 00pa3oM B KauecTBE JaThl 3aBEPIICHHS IEPUOAA
6ebIX HOYEH B PETHOHE C TOYKH 3PEHHS YEITyeKpPBIIIOTO Hace-
KOMOT'O C CYMEPEYHOH aKTUBHOCTBIO ObLIIO BEIOpaHo 09 uros,
KOTZIa YPOBEHb IPHPOAHON OCBEIICHHOCTH CHIDKAJICS IO Ta-
KOTO YPOBHsI, YTO clla00€ M3JIydeHUE CBETONMOIOB HAYNHAIIO
MIPEBOCXOANTH MO aTTPAKTHBHOCTH (hepoMoHHBIH curHai. Co-
racHo pacderam, Conniie B C.-IletepOypre 09 uromns omycka-
eTcs 0] JIMHUIO TOPH30HTa 10 7.7° (31€ech n Jjalee pacyeTsl
MIPOU3BOIIIIN C ITOMOINBIO OHJAWH-KANbKysATOpa “Azimuth
and solar elevation angle”). CooTBeTCTBEHHO pacdyeTHOH Ja-
TOW, ¢ KOTOPOIl HauWHAJIOCH MorpyxkeHue CoOJHIIA Ha TAaKyIO
mryouny (7.7°) okassiBacTcst 03 UIOHS, Tak 4TO COOPBHI MAaro
SIOJIOHHOM TUIOAOXKOPKHU € 3TOro umcia u mo 09 wmrons Opun

pean30BaHbI B TOT IIEPUOI, KOT/IA OONBIIAst YaCTh HOYCH SIBIIS-
ma co0oit cBeTibie Tpakaanckue cymepku (Posenbepr, 1963).
Bo Bropo™ xe nHTepBasne coopos (10 uroist — KoHen aBrycra)
HOYM CTaHOBHIICH TOpa3/l0 TEMHEH, MocKoabKy CoHIle ormy-
CKaJOCh MO JIMHHUIO TOPH30HTA Ha IIyOuHy OoT 7.8° mo 21.5°.
Bo Bpemst mpoBeeHNST MOHUTOPUHTA SIOTIOHHON TUIOA0KOPKH
B Kpacnonmapckom kpae B mepuon ¢ 01 utons mo 25 asrycra
ConHlle morpyxanoch moa ropu3ont Ha 21.1° (21.06) — 33.8°
(25.08) (pacyets! BbIIOJHEHBI A WHPOTH T. KpacHonapa),
410 00ECIIeunBaJIO Ha BCEM MHTEpBaJle YYETHBIX JaT BEChMa
HU3KHUH YPOBEHb €CTECTBEHHOW OCBENIEHHOCTH B TEMHOE BpE-
M1 CyTOK.

[epen mpoBeneHnEM CTaTHCTHYECKOTO aHAIW3a YHCIICH-
HOCTH 06a00ueK, MOMMAaHHBIX KaXI0H JIOBYIIKOH 3a TOCIIEN0-
BaTEeIbHO IPOBEACHHBIC YYETHI, IMPeoOpazoBBIBAIM MO (hop-
myie (x + 0.5)°5 (Roelofs, Cardé, 1977), mocie 4ero OTIoBbI
MIEpECYNTHIBANIN 3a HeJenbHbIe cpoku (Bacumnbes, [IpucTasko,
1970). B cBs3u ¢ TeM, 4TO 3HAYUTEIBHAS YacCTh pacrpeserie-
HUM HAaCCKOMBIX, NOMMAaHHBIX B JIOBYIIKHU C TEMH WA HWHBI-
MU NPHUMaHKaMH, CyIIECTBEHHO OTIMYajIach OT HOPMaIbHOTO
pactipenenenus coracHo Tecty lllamupo-Yunka, a ux amc-
MIEPCHH HE TIPOXO/INIIN TECTHI HA OIHOPOIHOCTH COIIACHO KPH-
Tepusm Jlesena u Koxpena mpu P = 0.05, cratuctuveckyro
00paboTKy JaHHBIX OTIIOBOB MPOBOIIIIM C HCIIOIb30BaHUEM
HelapaMeTpUUYEeCKUX TECTOB, a MMeHHO Kpackema—Yomeca
1 YHMJIKOKCOHA. 3HAYUMOCTD PA3IHINHA MEKIY CPEIHUMH MU
P_<0.05 BBIsIBIIsIIM C WCTIONB30BaHKMEM TIONPaBKH bondeppo-
HU Ha MHOXXECTBEHHOCTH CpaBHEHHHA. D((eKTs B3auMoAe-
CTBUS aTTPaKTHBHBIX CBOHCTB Y® m3myuenus u CIIA ome-
HUBalM ¢ nomoiesio pexkomennoBaHHoro C. C. CaBUIOBCKUM
(Sawilowsky, 1990) pacmmpernoro meauansoro tecra Illy-
Mmeiikepa (Shoemaker’s extended median test) (Shoemaker,
1986), KOTOPBIH OTIIMYAETCSl BBICOKUM YPOBHEM POOaCTHOCTH
npu pabore ¢ AaHHBIMH, MOJYYEHHBIMH W3 paclpeneieHuH
C T. H. «toncThiMu XxBoctamm» (Mohebbi, Shoemaker, 1990).
[Tpn mpoBeneHNM CTaTHCTHYECKMX PAcUeTOB HCIOJIB30BAIH
IporpamMMHEIe TIPOIyKTHl Statgraphics Centurion 19 u Tibco
Statistica 14.

Pe3yabrarsl

HToroBeIie pe3ynbTaTsl OTIOBOB MMAaro sIOJIOHHOHM IUIOMO-
xopku 3a 2020-2023 rr. B siononHom cany I1T1J1 BUP (r. [TaB-
JIOBCK) JIOBYIIKAMH, CHaO)KEHHBIMH Pa3HBIMU TPUMaHKaMH,
npejcTaBicHbl B Tabnuiie 1. Beero 3a 4 roma ucnbiTanuii ObUI0
noiimano 2134 umaro Bpeaurtens. IIpu 3ToM momaBmstomee
OOJIPIIMHCTBO BBUIOBJICHHBIX Ha pasHbIC NMPUMAHKH HMaro
0Ka3aJIOCh CaMI[aMU: CPEJHUE OICHKH JIOJIM CaMOK B OTJIOBaX
BapeupoBanu ot 0 (Cet, Konrpons) u 1.5% (CITA) mo 7.2%
(CITA+Cget). X0Ts COIIaCHO TeCTy YHIKOKCOHA POCT JIOJIH
camok B omioBax Ha CITA+CaeT oka3ajcs BEICOKO JTOCTOBEP-
HeM (P, <0.001), yauTsiBas abconroTHOE MpeodIaganie caM-
OB B OTJIOBAaX Ha BCC TCCTUPYCMBIC IPUMAHKH, JaJIbHCUITUN
CTaTUCTHUYECKUI aHamm3 3((PEeKTOB aTTPaKTHBHOCTH IPOBO-
i Oe3 ydera TOJIOBOM NMpHHAUIeKHOCTH MMaro. B urore
0Ka3aJIoCh, YTO MOJABIIIONIEE OOIBIIMHCTBO 0abouyek OBIIO0
noiimano B noBymku ¢ CITA (>43 %) u CITA+Cger (>56 %),
TOT/la KaK Ha CBCT U B KOHTPOJIC 3a BCE BPEM HUCHBITAaHUHN yaa-
JIOCh OTJIOBUTH JIUIIb ¢AUHUIHBIX 0cobeti (1mo 0.2 % B KaKa0M
W3 3TUX BapHaHTOB) (Tabm. 1).

JluHaMyKa OTJIOBOB HMMaro sIOJIOHHOM IUIONOKOPKH B
20202023 rr. B pacuere Ha | JIOBYIIKY, CHAOXCHHYIO OJI-
HOH M3 TpeX MOTECHIMAJIBHO aTTpakTUBHBIX npuMaHok (CIIA,
Cger, CITA+Cger), mpezncraBieHa Ha pUcyHke 2. OTH mare-
pHabl, KaK U coAeprKaliasi CBeleHHusI 00 OTJIOBaX HACEKOMBIX
Tabnuua 1, HaNIAHO JAEMOHCTPHPYIOT OTCYTCTBHE, BO-TIEp-
BBIX, KAKOT0-TN00 aTTpakTuBHOTO 3¢ derra y YO creroanon-
HOTO M3JTy4€HHs MaJIod MOIIHOCTH, a, BO-BTOPBIX, CTAOMUIIEHO
TIPOSIBIISIONICHCS] TEHJACHIINH K POCTY YJIOBUCTOCTH JIOBYIIIEK
B pe3yibTaTe COBMECTHOTO UCTOIb30BaHusl B HUX CIIA u cBe-
TOAMOIHBIX U3ITydaTeieH.

B Tabnuie 2 npencraBieHsl pe3ylibTaTbl CTaTUCTUYECKOTO
aHaJM3a aTTPAKTUBHOCTH PA3HBIX IPUMAHOK C HCTIOIB30BaHH-
em Tecta Kpackeia-Yomieca u nonpasku bougepponu. Otu
pe3ynbTaTel yOSAUTENBHO CBUAETENBCTBYIOT O BEICOKO JOCTO-
BEPHBIX OTIMUYUIX cOOpOB HacekoMblX Ha nmpumaHku CITA u
CITIA+Cgert ¢ omHo#t ctoponsl, 1 Cet 1 KoHTpons — ¢ npy-
roi. I[Ipy 3TOM CTaTUCTUUECKH 3HAYMMBIX Pa3IUuUi MEXIy
OTJIIOBAaMH HAaCEKOMBIX BHyTpU 00enx rpymm npumanok (CITA
vs CITA+Cger) n (Cet vs KoHTpOINB) BEISBUTH HE yNaNOCh.



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 45

Tadmuma 1. OT70BB MMaro sSIOIOHHON IJI0/I0KOPKH JIOBYIIKAaMH ABYX THIOB ([lenbra 1 Unitrap) Ha pa3HbIe TPUMaHKH B
sI0;I0HHOM cany B okp. I. Cankt-IlerepOypra (ITT1JI BUP, . [TaBnosck, 2020-2023 rT.)

[Ipumanka
JloBymika | Ton CIIA Cger CITIA+Cger KonTpons
caMIlbl | CAaMKH | CyMMa | caMIbl | CAMKH | CyMMa | CaMIibl | CAMKHM | CyMMa | caMIlbl | CAMKH | CyMMa
Jlemsta 2020 320 0 320 3 0 3 - - - 0 0 0
2022 140 4 144 0 0 0 162 26 188 2 0 2
2020 65 0 65 2 0 2 148 10 158 0 0 0
Unitrap 2021 390 5 395 1 0 1 428 20 448 0 0 0
2022 75 3 78 0 0 0 120 12 132 1 0 1
......................... 2023 | 100 | s 1106 0 0 | 0 | 0 | 8 | 5 | ol | 0 | 0 | 0
HToro 3a Bce rosl 1091 17 1108 6 0 6 944 73 1017 3 0 3
Cawmku, % 1.5 0 7.2 0
Bcero otnosneno,
HCKITIO4ast COOpBI
2020 r. ToByIIKaMH 788 3 1017 3
Jlensra
B mponenrax 43.5 0.2 56.1 0.2

Table 1. Capture of the codling moth adults by traps of two types (Delta and Unitrap) for various baits in an apple orchard in
the vicinity of St. Petersburg (PPL VIR, 2020-2023)

Trap Bait
Year SSA Light SSA+Light Control
males | females | sum | males |females| sum | males | females | sum | males | females | sum
Delta 2020 320 0 320 3 0 3 - - - 0 0 0
2022 140 4 144 0 0 0 162 26 188 2 0 2
2020 65 0 65 2 0 2 148 10 158 0 0 0
Unitrap 2021 390 5 395 1 0 1 428 20 448 0 0 0
2022 75 3 78 0 0 0 120 12 132 1 0 1
......................... 2023 | 101 | s 1106 0 | 0 | 0 |8 | 5 ot | 0 | 0 | 0
Total for all years 1091 17 1108 6 0 6 944 73 1017 3 0 3
Females, % 1.5 0 7.2 0
Total trapping, ex-
cluding caught with 788 3 1017 3
Delta traps in 2020
Percentage 43.5 0.2 56.1 0.2

JlaHHBIN BBIBOJ HAIIAJHO JEMOHCTPHPYIOT KBaHTHIIBHBIE
JMarpaMMbl aTTPaKTHBHOCTH Pa3HbIX NMPUMAHOK U UMaro
SIOJIOHHO# TI0/10%KOpKH (B pacuere Ha 1 JOBYIIKY 3a 7 qHEH)
(puc. 3). Kpome Toro, 0H cornacyercs ¢ pe3yibTaTaMH paciiu-
peHHoro MeauaHHoro tecra lllymeiikepa, cBHIETEIBCTBYIO-
muME 00 OTCyTCTBHHU 3P deKTa B3aNMOJCHCTBHS CBETOHOIOB
1 CITA 10 UX aTTPaKTHBHOCTH TS IOMIOHHOM TUTOM0KOPKH (2
=0.54,df=1,P = 0.464).

[TpuHOIMNMATBHO BaXKHBIM MPEACTaBIAETCA TOT (DAKT, 4TO
YJOBUCTOCTh JIOBYIIIEK, CHAO)KEHHBIX Pa3HBIMH MPHUMaHKaMHU,
BechbMa cy1abo BapbHpOBalia BHYTPH CE30HA, T. €. COOTHOIIE-
HUe cOOpPOB HACEKOMBIX JIOBYIIKAMU C Pa3HBIMU NPUMAHKaMU
COXPAaHSUIOCH MPAKTHYECKH MIOCTOSTHHBIM KaK BO BpeMs O€IIbIX,
TaK U CICIYIOIINX 32 HUMH TeMHBIX HOueH (Taom. 2).

YunteiBasg, 4To moidy4eHHBIE B OKp. T. Cankr-IletepOyp-
ra pe3yinbTaThl NMPOAEMOHCTPHUPOBAIN YPOBEHb ATTPAKTHB-
HOoCTH Y@ wW3mydeHHs [UIi MMaro siOJIOHHOM TIIOOXKOPKHU
Ha YpOBHE KOHTPOJS, T. €. MPAKTHYECKU TOJHOE OTCYyTCTBHE
TIOJIOXKHUTENILHOTO (DOTOTAKCUCA, HAMH TaK)Ke ObUIN MPOBEJIe-
HBI UCTIBITAHHMS JIOBYILIEK C YETHIPbMSI BApHAHTaMU IIPUMaHOK
(CIIA, Cgert, CITA+Cget, KoHTpoI1b) B I0)KHOH 4acTH apeaia
BPEIMTENS], OTKY/IA ITOJIYYEHO HEMAJIO CBHJICTEIBCTB BEICOKOH

MpUBJIEKATENIEHOCTH Y@ W3MydeHHs UIi UMaro BpeauTe-
s (Kuraneuesa u np., 1964; KXuraneuesa, UepHoOpoBuHa,
1966; Tlpucrasko, 19696, 19700, 1971; Bacunbes, IIpucras-
ko0, 1970; ITpucrasko, Yepnuii, 1974; [Ipucrasko u ap., 1976;
MMauyxun, Kpemuesa, 2019). IIpeacraBnennsie B Tabmuue 3
pe3yabTarhl UCTBITAHUH, BBIIIOJIHEHHBIX B TEUEHUE JBYX JIET
B CraBsiHCKOM paiione KpacHomapckoro kpast, CBUICTEIbCTBY-
0T O JIOCTaTOYHO BBICOKOM arTpakTUBHOCTH Y@ U3IydeHUS
MaJIOMOIIIHBIMA CBETOAMOAMH CITA00TO CBEUCHHUS IS IMaro
MECTHOH TOMyJSAINHU SOIOHHON MI0A0KOPKH. [Ipn 3TOM OKa-
3JI0Ch, YTO OTJIOBBI HACEKOMBIX OBUIM MPEACTABIEHBI 371Ch
YYTb JI HE UCKIIIOUUTENBHO CaMIlaMH (B UCTIOJIb30BaHHOM JIJIs
OIICHKH COOTHOIIICHHS TOJOB BBIOOpKE U3 286 MMaro, mow-
manHbIx Ha CITA, cBer u CITA+cBer, Bce 0cO0U OKa3aaucCh
caMIiammu).

CrarucTiyeckuil aHanu3 ¢ HMCIoJh30BaHUEM TecTa Kpa-
CKeJuTa- Yoreca BBISIBHI PSIIT TOCTOBEPHBIX 3(P(PEKTOB B OTHO-
[ICHUW OTJIOBA MMaro sI0JOHHOM IUIOM0KOPKH Ha MPUMAaHKH
CIIA, Cget u CITA+CgeT, KOTOpBIE B ONPEICICHHON CTEIICHH
OKAa3aJlUCh CBS3aHHBIMU C KOHCTPYKTHBHBIMH OCOOCHHOCTS-
MU JIOByIIeK (Tabi. 4). DTOT BBIBOJ YOEANUTEIHHO IOITBEP-
nun MmenuanHelii Tect Illymelikepa: BBICOKO JOCTOBEPHBIN
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Pucynok 2. /luHamMuKa 0TIIOBa UMaro sSI0JOHHON TTOOKOPKHU B pacdeTe Ha | TOBYIIKY B SIOIOHHOM cany B OKp. I. CaHKT-
[Metepbypra (IIT1JI BUP, . [TaBnosck) B 2020-2023 rr. nst otoa ucmons3oainu B 2020 1. moBymrku Jlensra (/) u Unitrap (2),
B 2021 . — Unitrap (3), B 2022 1. — [lenbra (4) u Unitrap (5), B 2023 . — Unitrap (6)

Figure 2. Dynamics of the codling moth adults trapping (per 1 trap in an apple orchard in the vicinity of St. Petersburg, PPL
VIR, Pavlovsk) in 2020-2023. Delta (1) and Unitrap (2) traps were used for trapping in 2020, Unitrap (3) in 2021, Delta (4) and
Unitrap (5) in 2022, and Unitrap (6) in 2023

HETaTUBHBIA 3(QEeKT B3aNMOIEHCTBYSI aTTPAKTUBHOCTEN CBe-
toanonoB u CITA Obu1 nokasaH it cOOpoB 6abOUYeK JIOBYII-
xamu Jlensra (°=9.37, df =1, P, = 0.002), Ho e Unitrap (y°=
0,df =1, P, = 1.00). PaccmarpuBas cOOpbI CyMMapHO, MOXKHO
BU/IETh, YTO MaKCHMaJIbHbIE 3HAYEHHS BHUIOBA MMaro BpeJIH-
TeNs JOCTUTANHCh JIoBymKamu ¢ npumankoit CIIA, a cOop
Ha YO cBeT CyIIEeCTBEHHO MPEBBILIAT TAKOBOW B KOHTPOJIE U
HEe OOHApY>KMBAJ 3HAYMMBIX OTIMYUHA OT BBIJIOBA HACEKOMBIX
Ha CITA+CBert, KOTOPHII B CBOIO OYepenpb YCTyIall TAKOBOMY
Ha CIIA (tabn. 4). CooTBeTCTBEHHO, OIIEHHBasi COOPHI Hace-
KOMBIX JIOBYIIIKAMH O0€MX KOHCTPYKLHUH B €IMHOH COBOKYII-
HOCTH, [TOJTy4aeM BBICOKO JOCTOBEPHBIN HETaTUBHBIN 3B (exT
B3aMMOJICICTBUS arTpakThHBHOCTEH cBetoanonoB u CITA (x>
=15.57, df = 1, P_ = 0.00008). Yka3aHHble 3aKOHOMEPHOCTH

HaISTHO JIEMOHCTPUPYIOT KBaHTHIIBHBIE JAWArpaMMbl OTIIO-
BOB MMAaro si0JIOHHOH IIJI0/I0KOPKH JIOBYIIIKAMHU, CHaOKEHHBI-
MU pa3HbIMHU IPUMaHKaMHu (puc. 4).

Takum 006pazom, onydeHHsle B okp. I. CankT-IlerepOypra
u B KpacHomapckoM Kpae pe3ylibTaThl HCIBITAHUI JOBYLIEK,
cHaO)KeHHBIX OIHUM W TeM ke Habopom mpumaHOk (CITA.
Cger, CITA+Cget u KoHTpo1TB), OKa3asrch CyIeCTBEHHO pa3-
JMYHBIMH: B IIEPBOM CIIy4ae BBUIOBa HMAaro sOJIOHHOI 1010~
xopku YO u3mydeHneM BooOIie He 0TMEYaNoCh, TOTIa KaK BO
BTOPOM OTJIOB Ha Y® cBET NPOUCXOAWI JOCTATOYHO aKTHUBHO.
ITpy 3TOM OTCYTCTBHE PEAKLIUH HOJIOKUTEIHEHOTO (POTOTAKCH-
ca y uMaro Bpeautens B okp. I. Cankr-IlerepOypra Habmio-
JIaJIOCh HE TOJILKO BO BpPeMsi OeIbIX HOYEH, HO U B MIOCIIEAYIO-
LKA TIepuof, T. €. 3QdeKT MpOosIBISIICS Ha MPOTSHKEHUH BCETO
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Tabauna 2. CpeaHue OLEHKH BBIJIOBA MMAro SOJOHHOM TUTOO0XKOPKH 3a | HeNlelto B epuobl 6enbix Houel (MoHb — 09 nions),
1o ux 3aBepuieHny (10 uromst — KOHeIl aBrycTa) ¥ B II€JIOM 3a Ce30H (MIOHB — aBI'yCT) B CHAOXKEHHBIE Pa3HBIMU IPUMaHKaMH
JIOBYIIKHY B sI0JIOHHOM cany B okp. I. Cankr-IlerepOypra (ITI1JT BUP, r. [TaBnosck, 2020-2023 rr.)

JloCTOBEPHOCTD pa3uuui MEXY

IIpumanka
Ilepuon yueros pUMaHKaMu
CITIA Cser CITA+Cser ‘ KonTpons H» p,

B noBymkax Unitrap
Uions — 09 nronst | 4.77 + 1.09 b*® 0a 567+1.14b | 0.02+0.02a 39.82 0.00000001
10 mons —xoHel | 561 60b | 0.0340.02a | 6.44+2.05b 0a 36.82 0.00000005
aBrycra
VtoHb — aBryct 472+131b | 0.02+00la | 6.04+1.36b | 0.01+0.0la 38.75 0.00000002

B noBymikax Jlenbra
Vionb — 09 mionss | 9.23+3.61b 0a 11.46 £ 6.81 b 0a 9.48 0.02
10 momsa —xomen | 45 o7, 0a 343+£147b | 0.09+0.09a 9.18 0.03
aBryCTa
oHb — aBryct 454+1.86b 0a 593+3.13b | 0.06+0.062 9.07 0.03

B noBymkax Unitrap u [lensra BMmecTe

Wions — 09 mionss | 5.66+ 1.14b 0a 6.83+1.59b | 0.02+0.02a 50.01 0.00000000008
;gr‘;‘coTJ:‘ TRORCIL 1 4994 131b | 0.03+0.02a | 5.84+1.67b | 0.02+£0.02a 46.25 0.0000000005
VioHb — aBryct 468+1.09b | 0.02+00la | 6.02+120b | 0.02+0.01a 48.47 0.0000000002

* Tect Kpackemna—Yoineca; ** X + SE, onuHakoBbIME OyKBaMu CHAOKEHBI 3HAUCHHS, I0CTOBEPHO HE OTINYAIOIIHECS
npu P_ < 0.05 cormacro npoueaype bonpepponu.

Table 2. Mean estimates of the codling moth adult captures per 1 week during the periods of White Nights (June — July 09), at
their completion (July 10 — the end of August) and totally for the season (June — August) by traps equipped with different baits
in an apple orchard in the vic. of St. Petersburg (PPL VIR, Pavlovsk, 2020-2023)

Significance of differences between

. Bait .
The catch period baits
SSA Light SSA+Light |  Control H* | D,
In Unitraps
June — July 09 4.77 £ 1.09 b*® 0a 567+1.14b | 0.02+0.02a 39.82 0.00000001
July 10 —end of 476+£1.60b | 0.03+£0.02a | 6.44+2.05b 0a 36.82 0.00000005
August
June — August 472+131b | 0.02+0.0la | 6.04+136b | 0.01+0.01a 38.75 0.00000002
In Delta traps
June — July 09 9.23+£3.61b O0a 1146 £6.81b Oa 9.48 0.02
July 10 —end of 242+£1.07b 0a 343+£147b | 0.09+£0.09a 9.18 0.03
August
June — August 454+1.86b 0a 593+3.13b | 0.06+0.06a 9.07 0.03
In Unitraps and Delta traps together
June — July 09 566+1.14b 0a 6.83+1.59b | 0.02+0.02a 50.01 0.00000000008
Eéuls(z —endof 429+131b | 0.03+£0.02a | 5.84+1.67b | 0.02+0.02a 46.25 0.0000000005
June — August 468+1.09b | 0.02+0.0la | 6.02+1.20b | 0.02+0.01a 48.47 0.0000000002

*) The Kruskal-Wallis test; ** X + SE, the same letters are provided with values that do not significantly differ
at P <0.05 according to the Bonferroni procedure.

Ce30Ha, BHE 3aBHCHMOCTH OT IIyOMHBI morpyxenusi CoiHIa
TIOJT TMHUIO TOPU30HTA U, COOTBETCTBEHHO, BapUaIlUH TPUPOI-
HOM OCBEIIEHHOCTH B TeMHOE BpeMsi cyTok. C apyToit cTopo-
HBI, TTOJlyYeHHbIE B 00OMX MYHKTaX HCIIBITAHUI PE3yJabTaThl
XapaKTepPU3YyIOTCS OIPENCICHHBIM CXOJICTBOM B PEaKIUAX
“Maro sI0JIOHHOH TJI0A0KOPKH HAa COBMECTHOE JIEHCTBUE CBE-
TOBOTO ¥ (PJEPOMOHHOTO CHUTHAJIOB, KOTOPOE HE OOHAPYKUIIO

anIUTUBHOCTU 3(P(EKTOB aTTPAaKTUBHOCTH, HE TOBOPS YK€ O
cuHepreTHYHOCTH. IIpu 3TOM HEKOTOpOE yBETHUCHHE OTIIOBA
nmaro Bpeautens Ha CITA+Cget no cpaBaenuto ¢ CITA B okp.
. Cankr-IlerepOypra MOXXHO XOTSI OBI OTYACTH CBA3ATh C HE-
OOJIBIIINM, HO BBICOKO JOCTOBEPHBIM IMPHUPOCTOM JIOJIH CaMOK
B OTJIOBaxX Ha 3Ty nmpuMaHKy. B ycnoBusx ke Kpacnomapcko-
ro Kpas aHajJoru4Horo sddekra BbISIBICHO HE ObLIO, 37eCh
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Pucynok 3. KBauTunbpHble JuarpaMmbl 0TJI0Ba UMaro
sIOIOHHOM TTOAOKOPKH B pacdere Ha 1 noBymky (Unitrap
n Jlenbra COBOKYITHO) 3a 7 IHEH y4ETOB B TEUCHHE BCETO
ce30Ha (MIOHB — aBTYCT) Ha pa3Hble mpuMaHku (okp. C.-
[Metepbypra, [TaBnosck, IITIJT BUP, 2020-2023 rr.). [To ocu
abcuucc — mpumanku (1 — CIIA, 2 — Cger, 3 — CITA+Cger,
4 — KoHTpOIB), IO OCH OpAMHAT — OTIIOBBI NMAaro 3a HeJelio

Figure 3. Box-and-whisker diagrams of the codling moth
adult captures per 1 trap (Unitrap and Delta combined) for 7
days of accountings throughout the season (June — August)
using different baits (St. Petersburg, Pavlovsk, PPL VIR,
2022-2023). X axis: baits (1 — SSA, 2 — Light, 3 — SSA +
Light, 4 — Control), Y axis: adult catches per 1 week

Ta6auna 3. KoindecTBo OTIOBICHHBIX UMAro Ss0JI0HHOH
TUTOOXKOPKH JOBYIIKamMu AByX THITOB ([lensra u Unitrap),
cHaO)KEHHBIX Pa3HBIMH ITPUMaHKaMH (JaCTHBIIN SOTOHHO-
rpymeBsii can, x. Cno6oaka KpacHomapcekoro kpasi,
2022-2023 rr)

Jlopymika | Tog Tpmvaika
CIIA | Ceer | CITA+Csger | KonTpons

Jlemsta 2022 19 34 28 0

2023 88 8 25 0
Unitrap 2022 57 17 69 0
......................... 2023 1.2 2 2
Hroro 193 | 68 134 1
B mponenrax 48.7 | 17.2 33.8 0.2

Table 3. The numbers of captured adults of the codling moth
by traps of two types (Delta and Unitrap) equipped with
different baits (private apple and pear orchard, farmstead

Slobodka, Krasnodar Territory, 2022-2023)

Trap Year . Bait .
SSA | Light | SSA+Light | Control
Delta 2022 19 34 28 0
2023 88 8 25 0

Unitrap 2022 57 17 69 0
......................... 2023 129 |9 L1zl
Total 193 | 68 134 1
Percentage 48.7 | 17.2 33.8 0.2
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PucyHnok 4. KBaHTuibHBIE AMArpaMMbl OTJIOBA UMAro
sIOIOHHOM TUTONOXKOPKH B pacyere Ha 1 moBymky (Unitrap u
JHenbra cOBOKYITHO) 3a 7 IHEH y4eToB (MIOHb — aBI'YCT) Ha
pas3Hble IPUMaHKH (YaCTHBIN sIOIOHHO-TPYIIEBBIN caf, X.
Crnobonxa KpacHonapckoro kpasi, 2022-2023 ). ITo ocu
abcmmcc — npumanku (1 — CITA, 2 — Cger, 3 — CITA+Caer,
4 — KoHTpoIb), IO OCH OpANHAT — OTIIOBBI NIMAro 3a HeJelo

Figure 4. Box-and-whisker diagrams of the codling moth

adult captures per 1 trap (Unitrap and Delta combined) for

7 days of accountings (June — August) using different baits
(farmstead Slobodka, Krasnodar Territory, private apple and
pear orchard, 2022-2023). X axis: baits (1 — SSA, 2 — Light, 3
— SSA + Light, 4 — Control), Y axis: adult catches per 1 week

HAo0OpOT B3aUMOJICHCTBHE ATTPAKTUBHBIX CBOMCTB INpHMa-
Hok CITA n CBer 00HapyXHBaJIO JJaKe TOCTOBEPHYIO CKIIOH-
HOCTb K QHTAaroHU3My.

W, HakoHe1, BBIITOJTHEHHbIE HAMH HAOIIOAECHHS CBUIETEIh-
CTBYIOT O TOM, YTO pa3MeIleHHEe CHAOKEHHBIX MaJIOMOIIIHBIMH
Y@ cBeronmonamu JIOBYIIEK B MeCTaXx OOWTaHUS SOIOHHOW
IUTOJJO’KOPKH, KaK IeJIEBOr0 0OBEKTa MOHUTOPUHTA, B IIEIIOM
MI03BOJISIET MUHUMHU3UPOBATh HETaTHBHOE UX BO3/ICHCTBHE HA
mmoJe3Hyto sHTOMOdayHy (puc. 5). [Ipexae Bcero, cOOpHI 0CO-
Oeil HeleNeBbIX BUAOB B yCTAHOBIICHHBIC B SIOJJOHHOM caay B
r. [1aBNOBCKE JIOBYIIKM BapbUPOBAIIM BO BpeMs OebIX HOUYEH
B 3aBucuMoctu ot npumaHku (CITA, Cset, CIIA+CseT mmu
KoHTponp) BecbMa HE3HAUUTENHbHO, OAHAKO B AajbHEHIIeM
OTJIOBBI HETIEIEBBIX OOBEKTOB B JIOBYIIKaxX ¢ MpHUMaHKoi CBet
0OHapyXWJIM HEKOTOPYIO TEHJICHIMIO K POcTy. B memom xe
CpeAr HEUEeNEBBIX HTOMOJIOTMYECKHX OOBEKTOB JIOMHUHHPO-
Bayn mpezncrasurenu orpsnos Lepidoptera n Diptera, mopoii
BCTpevanuch ocobu u3 orpsina Hymenoptera (puc. 5), u ropas-
1o pexe — Trichoptera.
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Tadmuna 4. CpeHre OIeHKH 0TIIOBA 32 | Heleo MMaro sI0JIOHHOH TIJI0I0KOPKH B CHAOXKEHHbBIE Pa3HBIMH ITPUMaHKaMH
noBymrku Jlenbra v Unitrap (4acTHBIH SOTOHHO-TPYIIEBEIH cax, X. Ciobomka KpacHomapckoro kpast, 2022-2023 )

IIpumanka JlocToBEpHOCTD pa3inuuuil MeX Iy IpUMaHKaMU
CITIA Cger CITA+Cger Kontpons H* p,

B noBymkax Unitrap
091+£036b* | 027+£0.08ab | 088+031b | 001+0.0la | 21.19 | 0.0001

B nosymkax Jlensra
1.04+028¢c | 045+0.14b | 055+0.14b | 0a | 16.15 | 0.001

B noBymkax Unitrap u [lensra BMmecTe

098+022¢ | 036+0.08b | 071+0.17bc | 0.01+0.004a | 36.99 \ 0.00000005

* Tect Kpackemna—Yomneca; ** X + SE, oqvHakoBEIME OyKBaMH CHAOKEHBI 3HAYEHHS, JOCTOBEPHO HE OTIIMYAOIIMECS

npu P <0.05 cornacuo npouenype boudeppounu.

Table 4. Mean estimates of the codling moth adult captures per 1 week by Delta and Unitrap traps equipped with different baits
(private apple and pear orchard, farmstead Slobodka, Krasnodar Territory, 2022-2023)

Bait Significance of differences between baits
SSA ‘ Light ‘ SSA+Light ‘ Control H® ‘ p,
In Unitraps
091£036b* | 027+0.08ab | 0.88+031b | 001+0.0la | 21.19 | 0.0001
In Delta traps
1.04+028¢c | 045+0.14b | 055+0.14b | 0a | 16.15 | 0.001
In Unitraps and Delta traps together
098+022¢ | 036+0.08b | 071+0.17bc | 0.01+0.004a | 36.99 0.00000005

* The Kruskal-Wallis test; ** X + SE, the same letters are provided with values that do not significantly differ

at P <0.05 according to the Bonferroni procedure.

R

tan

Pucynoxk 5. [IpumMep oTioBa HacekoMmbIX JioBymkoi Unitrap B okp. C.-IlerepOypra (r. [TaBnosck, I1I1J1 BUP) no 3aBepiiennu
nepuoyna oenbix Houeil. [Ipumanku: 1 — CITA+Cser, 2 — Ceet

Figure 5. An example of catching insects with a Unitrap in the vic. of St. Petersburg (Pavlovsk, PPL VIR) at the end of the
White Nights period. Baits: 1 — SSA+Light, 2 — Light

Obcy:xnenue

Wzyuenune néra umaro siOJIOHHOHN IIONOXOPKH Ha UCTOY-
HHUKH HCKYCCTBEHHOI'O OCBEILCHUS UMEET JAaBHIOI UCTOPHIO.
B camoii nepBoii n3 NOCBAIICHHBIX JaHHOMY BOIIPOCY ITyOIH-
Kaluii coo0I1a10Ch, YTO CBET KEPOCHHOBOM CBETOJIOBYILIIKH HE
npusiekaet 6adbouek Bpeautens (Slingerland, 1902) u gonroe

BpEMsi OTCYTCTBHE TMOJOKUTEIBHOTO (HOTOTAKCHCA y HMAro
9TOTO BHJa IPUHUMAJIOCH B Ka4yeCcTBE O€3yCIOBHO JI0Ka3aHHO-
ro ¢akra. OnHako B KoHie 20-X TOAOB MPOILIOTO BeKa MOsi-
BUJIUCH COOOIIECHHUSI O TOM, YTO MCTOYHHKH MCKYCCTBEHHOTO
OCBELICHHUSI BCE-TAaKH CIOCOOHBI OKAa3bIBaTh ATTPAKTHBHOE
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neiictBue Ha Oabouek Bpemutens (Parrott, 1927; Yothers,
1928; Peterson, Haeussler, 1928; Herms, 1929), xots u 60-
nee caaboe B CPaBHEHUM C JPYTUMH BHIAMH YCITYEKPBUIBIX
(Putman, 1963).

‘YMECTHO 3aMETHTH, YTO CBETOM3ITyUYalOMIasi TEXHUKA B JIO-
BYIIIKaX JUIsi HACEKOMBIX MPOIILIa JOJTHNA MyTh Pa3BUTHS, KO-
TopsIi, cormacHo I. H. TopHOCTaeBy (1984), BKitoda, Kak Mu-
HUMYM, TpH 3Tana: 1) nosnexrpudeckuii nepuon (1870-1920),
2) nammbl HakanuBaaus (1920-1950), 3) pryTHO-KBapIieBBIE
nammsl (¢ 1950 1), mpuyem nociieHue A1 0TII0Ba SOJOHHOM
TUTOTOKOPKH HAdYaJId MCIIONB30BATHCS 3HAYUTENHHO paHbBIIE
0003HaYCHHOW 3THUM aBTOPOM aaThl. COBPEMCHHBIH KE 3Tam
B Pa3BUTHH CBETOJIOBYIIEK, KOTOPHIH MpHUIIET Ha CMEHY Ta-
30pa3psAHBIM (T. €. PTYTHO-KBAaPIICBBIM M JTFOMUHECIICHTHBIM)
JlaMIiaM, Hadajica B KOHIIE MIPOIIJIOr0 — Hadaje TeKyIIero CTo-
nerus (Kim et al., 2019; Frolov, 2022), korna B iuteparype
CTaJIM BCE YaIlle M Yallle TMOSBIATHCS ONMCAHUS KOHCTPYKIINH,
XapaKTepHOH 0COOCHHOCTHIO KOTOPBIX CTAHOBHIIOCH HUCIIONbB-
30BaHKE CBETOAMOMHBIX m3nydareneil (Burkett et al., 1998;
Chu et al., 2003, 2004; Chen et al., 2004; Nakamoto, Kuba,
2004).

Bce cpencrBa, mpuBiekarome uMaro sSOJIOHHOH IIIONO-
YKOPKH, TIPHHSATO TOAPA3ACIATh Ha TPU KaTCTOPHHU: THIICBBIC
MIPUMAaHKH, CBETOBBIC M3ITy4eHHS M (DEPOMOHHBIE MPOITYKTHI
(Madsen, 1967). Yxe Ha paHHeM 3Tale 3KCIUTyaTal[dd Ta-
30pa3psAAHBIX JIaMIT OBUIO YCTAHOBIIEHO, YTO CBETOJOBYIIKH
XapaKkTePU3YIOTCA 3HAYUTEIBHO OOJBINCH YITOBUCTOCTHIO
B cpaBHeHHH ¢ mmmeBbiMu mpuMaHkamu (Parrott, Collins,
1934). TlosTOMY 0 BBISBICHUS TOYHOTO COCTaBa IIOJIOBOTO
thepomona u Hayana cuHTe3a CIIA s0mMOHHON MIOHXOKOPKHU
CBCTOJIOBYIIKAMU OUYCHb IIMPOKO TMOJB30BAIKUCH IIPU OCY-
IIeCTBICHUH MOHHUTOpHHTA Bpenutens (Groves, 1955; Geier,
1960; Madsen, Sanborn, 1962; Barnes et al., 1965; [Ipucras-
ko, 1969a, 1970a; IlpucraBko, Epunsgn, 1970; Bacuibes,
[pucrasko, 1970; Naton, 1972). Kpome TOor0, CBETOBBIC U3-
JyyaTeld HEOIHOKPATHO MBbITATHCH MPUCIOCOOUTh W IS
MIPOBEAEHUSI MEPONPHUSTHII IO 6OpBOE C SAOIOHHOHN ITONOXKOP-
kot (Herms, 1929, 1932; Marshall, Hienton, 1935; Parrott,
Collins, 1935; Eyer, 1937; Patterson, 1937; Hamilton, Steiner,
1939; Collins, Machado, 1943; JKuraneiiera u ap., 1964;
JKuransnesa, YepHoOpoBuHa, 1966). XoTs MOBpEkKACHHOCTH
IUIONIOB C JICPEBHEB, 3aIIUIICHHBIX C MOMOIIBIO CBETA, 3HAYU-
TENBHO CHI)KaJach B CPABHEHHH C KOHTPOJIEM, 3TOTO 00CTO-
STENBCTBA OKA3aJ0Ch HEOCTATOYHO, YTOOBI MIPU3HATH TAKOU
cnoco6 3amuTh! ypokas 3 ()EeKTHBHBIM, B T. 4. F3-32 BEICOKOIH
CTOMMOCTH TIPUMCHEHUS U O0CITY)KUBAHUS CBETOBBIX U3JTy4a-
TeJei, BeCbMa OrPaHUYEHHON 30HbI UX MPUBJIEKAOLIETO AEH-
CTBUS HA MMaro BPEIUTENS U CYIIECTBEHHOIO, KaK MPaBUIIO,
npeobnaganns CaMIIOB CPEAH OTIOBICHHBIX 0cOo0ei Haa caM-
kamu (Patterson, 1937; Herms, 1947; Putman, 1963; Madsen,
1967; Ilpucrasko, 197006). [Ipu 3TOM, BipodeM, B MOZIETHHBIX
9KCICPUMEHTAaX C UCIOIBb30BAaHHEM KHBBIX CAMOK B KA9€CTBE
HCTOYHHUKA IMOJ0BOTO (hepOMOHA YIAIOCh MPOAEMOHCTPHUPO-
BaTh, YTO MPHUBJIICUYCHUE CAMIIOB BPEIAUTEISI KOMOMHAIUEH (e-
POMOHHOTO CHUTHAJIa U CBETOBOIO U3JIyYCHHUS BIIOJIHE MOXKET
OKa3aTbecs APPEKTHUBHBIM CPEACTBOM OOpPBOBI C BpeAUTEIIEM
(ITpuctasko, 1970B).

[locne Toro, kak B Hadane 70-X TOJOB MPOLUIOTO BEKa
ObUTa MICHTH(UIIMPOBAHA XUMHUYECKAsi CTPYKTypa IMOJIOBO-
ro gepoMoHa SIOJIOHHOH TUTOMOKOPKH M Pa3pabOTaH CHHTE3
CIIA (Roelofs et al., 1971; Descoins, Henrick, 1972; Comeau,

Roelofs, 1973; Beroza et al., 1974; McDonough, Moffitt,
1974; Mori, 1974), uHTepec K UCIOJIL30BAHUIO CBETOIOBYIIICK
B 3allIUTE caJia OT BPeIUTENd OBICTPO yrac M UX MECTO 3aHSITH
(dbepomonnbie mpoxykthl (Madsen, Vakenti, 1973; Batiste et
al., 1973a; Butt et al., 1974; Riedl, Croft, 1974; Madsen et al.,
1976; Maitlen et al., 1976; Westigard, Graves, 1976; Culver,
Barnes, 1977; Mcnally, Barnes, 1980; Riedl, 1980; IIpucras-
ko, XKyxko, 1991). Jlump coBceM HENaBHO B CBA3M C MOBCE-
MECTHBIM TepexomoM Ha cBerommonHyro TexHuky (Flesch,
2006; Mottier, 2010; Schubert, 2018) 3HTy3Ha3M B OTHOIIIE-
HUU TPUMEHEHHS CBETOJIOBYIIEK I OOpBOBI ¢ SOIOHHOM
tonoxopkoi BHOBBE Bo3poawmiics (Erler, Tosun, 2023; Knight
et al., 2023). IlpuunHOI TOMY CTaJ LENbIA PII MPEUMYIIECTB
y CBETOMUOMHBIX W3IyYaTelicli B CpPaBHECHUM C Ta30pa3psji-
HBIMH JlaMIIaMH, B T. Y. 3HAQUYUTENBHO Ooliee JOJITHH CpPOK
ciry>kObI, HU3KOE 3HEprornorpedienue, 0oee BEICOKAsk CBETO-
0TJIa4a, BO3MOXKHOCTh BBIOOpA IIBETOBOM TEMITEPATyphl, KOM-
MMAKTHOCTH, CIa0BI HAarpeB, YCTOHYMBOCTh K MEXaHHUCCKUM
MTOBPEKICHUSIM, HU3KHE PACXObl HA TEXHHYCCKOE 00CTYKHU-
Banue (Folta et al., 2005; Bourget, 2008; Bessho, Shimizu,
2012; Koporuenko, 2014; Bantis et al., 2018). Ho miaBHoe,
YTO TPU 3TOM CBETOIHMOBI OKA3aJIHCh CIIOCOOHEI 00ECIIeYnTh
OOmbIHe COOPHI HACEKOMBIX B CPAaBHEHHH C JIOBYIIKAMH C
WHBIMH HCTOYHHKAaMHU cBeToBoro m3mydeHus (Cohnstaedt et
al., 2008; Brehm, 2017; Infusino et al., 2017; Lee et al., 2024,
van Deijk et al., 2024), B cBs3u ¢ 4YeM CBETOAMOTHAS TEXHUKA
CTaJia TAKIKE PAaCCMATPUBATHLCS B KAYSCTBE CPEIICTBA KOHTPOJIS
grcneHHocTr Bpeaureneit (Shimoda, Honda, 2013; Park, Lee,
2017; Kim et al., 2019; Frolov, 2022; Ahirwar et al., 2023).
VKe Ha paHHHX dTalax MPUMEHEHUS CBETOBBIX JIOBYIIIEK
OBUIO YCTaHOBJICHO, YTO ATTPAKTHBHOCTH CBETa VIS HMMa-
ro SIOJIOHHOW TUIOMOKOPKH B IIEJIOM PACTeT C YBEIWUCHHUEM
MOIIIHOCTH MCTOYHUKa ocBemeHus (Yothers, 1928; Parrott,
Collins, 1935; Hamilton, Steiner, 1939), xoTs1 crieKTpabHbIH
COCTaB U3IYYCHHUS OKa3bIBACT HA BRUIOB HACEKOMOT'O HAMHOTO
6onee cubHOe BozaeiicTBre (Putman, 1963; Madsen, 1967,
[Mpucrasko, 1969a). Tak, cHayama ObUTO OOHApYXEHO, YTO
0abouku STOTO BHJA OTAAIOT NPEANOYTEHHE JydaM CHUHEH
u ¢uoneroBoil gacreir cmekrpa (Peterson, Haeussler, 1928;
Parrott, Collins, 1934), a 3arem mocie MIMPOKOrO TECTHPOBA-
HUS Pa3iIMIHBIX UCTOYHUKOB CBETA OBUIO IMOKa3aHO, YTO IS
SIOJIOHHOH TIIONOXKOPKM BechMa NpuBIeKarebHbl YO razo-
paspsiIHBIE U3TyYaTeNd, 00CCICUNBAIOIINE CBETOBOH IOTOK
nuanazona 300—700 M B BUAMMOW 00JIaCTH MPH JJIHE BOJI-
HEI OT 250 mo 700 um (Herms, 1929; Parrott, Collins, 1935;
Eyer, 1937; Collins, Machado, 1943; JKuraneera u np.,
1964; Xwuramneuesa, YepHoOposuna, 1966; Madsen, 1967,
[pucrasko, 1969a, 6; Bacuibes, IIpucraBko 1970). B wuc-
MTOJIF30BaHHBIX HAMH KOHCTPYKITUSX JIOBYIIEK OBUIH yCTaHOB-
JICHBI MaJIOMOIIHEIC CBETOMUOIBI, OOCCICUMBAIONIUC MOUYTH
Ha 2 mopsaKa MEHbIIUI ypoBeHb YO m3mydeHus. YUuThIBas
JTAHHOE OOCTOSATEILCTBO, BIIOJIHE OXKHAIAEMO OBLIO TOIYYUTh
CYIICCTBEHHO 00jIee HU3KHE B KOJIMYCCTBEHHOM OTHOIICHUH
OTJIOBBI UMAro sIOJIOHHOM TUTOIOKOPKH B CPABHCHUH C JIOBYIII-
KaMH, cHaOKeHHBIMHU Topa3no Oosnee MOMHBIMU Jlamnamu. C
JPYTOH CTOPOHBI, HCIOJIh30BAaHUEC UCTOYHHKOB CBETA C HU3-
KHM DHEPromnoTpeOIeHueM 3HAYUTEIILHO YACHICBISACT MPOU3-
BOJICTBO M OOCITy>)KHBaHHE JIOBYIICK, OMHAKO MPEHMYIIECTBO
HUX OTHM OOCTOSTENIbCTBOM HE HcUepmbiBaeTcs. brmaromaps
CBOCH KOMITAKTHOCTH TaKWE JIOBYIIKH JIETKO Pa3MEIIaroTCs B
MecTax 00UTaHHsI 00OBEKTOB MOHUTOPHHTA, YTO, KAK U3BECTHO,
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JIeJTaeT WX TOPa3I0 MEHEe OMACHBIMU JUTS HEICJICBOH SJHTOMO-
¢aynsr (Niermann, Brehm, 2022). Dtot BbIBOX OBLT yCIEII-
HO TIOATBEPXKACH pe3ylIbTaTaMi MOHHUTOPHHTA YUCICHHOCTH
KyKypy3Horo moTbuibka Ostrinia nubilalis (Hbn.) (I'pymesas
u nap., 2019; Frolov et al., 2020; ®pomnoB u ap., 2021) u ka-
ycTHOM Mouu (3axapoBa u 1p., 2022) JoByIIKaMH, CHaOXeH-
HBIMH MAJIOMOIIHBIMHU CBETOTUOAAMHU, TIPH UX Pa3MEIICHUHN B
nIyOMHE MOCEeBa/TIOCAKH CEIbCKOXO3HCTBEHHONW KYJBTYPBI
Ha pacCcTOSHUM He Ommke 15 M oT Kpast mojs, mpudeM B TO-
CJICJIHEM CITydac STHMH JIOBYIIKAMHU ONCPUPOBAIU UMCHHO B
okp. T. Cankr-IlerepOypra.

®dakTopaM, BIUSIOIIAM HAa WHTCHCHUBHOCThH JIETA HMMAaro
SIOJIOHHOM TUTOMOKOPKH, TIOCBSIIIEH OY€Hb HIMPOKHUA KpPYyT
HCCIICIOBaHUH, MPOBEIACHHBIX B CaMBIX Pa3HBIX JKOJIIOTHYC-
CKHX YCIIOBHUSIX U C HCHOJNB30BAaHHEM Pa3zHOOOPa3HBIX METO-
UYecKHuX mprueMoB. [loydeHHbIE OYeHh MHOTHMHA aBTOPAMU
PEe3yABTATHI TIO3BOJIMIIA YCTAaHOBHUTD, YTO KIIFOYEBBIMH (haKTO-
paMu, BIUSIOMIAMHU Ha IMOBEJCHUYCCKYIO aKTHBHOCTh MMAaro
5{6HOHHOﬁ TIJIOOO0KOPKHU, ABJIAIOTCA CYTOYHasd pUTMUKA HACCKO-
MBIX, TEMITEPATypa BO3IyXa M €CTCCTBEHHAs OCBECIICHHOCTb, B
T. 4. OTPAKEHHBIN OT JIyHBI CBET, a KpOME TOI'O CKOPOCTh BE-
Tpa, U B HECKOJIBKO MEHBIIICH CTETIeHN OTHOCHUTEIbHAS BIIAXK-
HOCTh Bo3ayxa u ocaaku (Collins, Nixon, 1930; Borden, 1931;
Headlee, 1932; Worthley, 1932; Collins, 1934; Eyer, 1934,
1937; Cutright, 1937; Patterson, 1937; Collins, Machado,
1943; Zech, 1955; Parker, 1959; Putman, 1963; JleiiBarerus,
1963; XKuransuesa u 1p., 1964; XKuransuesa, YepHoOpoBH-
Ha, 1966; [Tpucrasko, 1969a, 6; Bacumses, [Ipucrasko, 1970;
CkupksBuuroc, TaresHcKaiite, 1970a, 0; [Ipucrasko, 1971;
Batiste et al., 1973b, c; [Ipucrasko, Uepruii, 1974; [Ipucras-
Ko u 1p., 1976; Castrovillo, Cardé, 1979; Riedl, Loher, 1980;
Song, Riedl, 1985; Kopomns, 1985; Sxthre, Hofsvang, 2005).
Uro kacaeTcss MEPUOAMYHOCTH JIETHOW aKTUBHOCTH HMAaro
SIOJIOHHOM TUTOOKOPKH, TO OHA dYalle BCEro OKa3bIBallaCh
MIPUYPOYCHHON K Hauary BEYSPHUX CYMEpPEK, T. €. JIET 6abouek
0OBIYHO HAYMHAETCS HE3aI0JIT0 MIEPE HITH Ke cpasy MoCie 3a-
XOlla COJHIIA, a C HACTYIUICHHEM HOYHOW TEMHOTBHI HEPEIKO
3HAYUTEIILHO CHIDKAeTCs. [Ipu 3ToM, OiHAKO, OBLIO TIOKA3aHO,
YTO CyTOYHAs JHHAMHUKA JIETa 6ab04YeK CrIocOOHA OYEHB CHITb-
HO MCHATHCA B 3aBUCHUMOCTH OT yCHOBI/Iﬁ O6I/ITaHI/Ifl HaCECKO-
Meix (Worthley, 1932; Eyer, 1937; Hamilton, Steiner, 1939;
Zech, 1955; XKuraneliesa u np., 1964; [Ipucrasko, 1969a; Ba-
cunbes, [Ipucrasko, 1970; Batiste, 1970; Wong et al., 1971;
[Ipucrasko, Yepnuii, 1974; Mani et al., 1974; IlpucraBko
u ap., 1976; Keil et al., 2001a). XoTs OTJIIOBHEI Ha CBET JAIOT
HECKOJIBKO UCKKCHHYIO KAPTUHY MPUPOTHOTO PUTMA aKTHB-
HOCTH HACEKOMBIX H3-32 TOTO, YTO IPHUBJIEKAOIIEE NeHCTBIE
CBETa B JIOBYIIKEC OOHAPYXHMBACT OTPHULATEIBHYIO CBS3b C
YpOBHEM ecTeCTBeHHOM ocBemeHHoCTH (Madsen, 1967; Ilpu-
craBko, 1971; IlpucraBko, Uepnuii, 1974; [Ipucrasko, Kykos,
1991), He BBI3BIBACT COMHEHUI BBIBOJ] O TOM, YTO TPUYpPOUCH-
HOCTH JETHOW aKTUBHOCTHU SOJOHHOUW TUIOMOXOPKH K BeUYep-
HUM CyMEpKaM SIBIISIETCSI XapaKTEpHOW 4epTOd 3TOro BHIA
(Hutchins, 1940; Yepnusimes, 1961).

OO01Ien3BECTHO, YTO CyMEPKaMHU UMEHYIOT HHTEpBaJl Bpe-
MeHH, korna CoJHIIe yKe CKPBUIOCH 3a JIMHUEH TOpU30HTa, HO
BCE €Ille YaCTHYHO OCBeIlacT HeOO Oaromapsi pacCeHBaHUIO
cBeTa B arMoc(epe 3emin. B 3aBHCHMOCTH OT yTiia morpyxe-
HUS COJTHEYHOTO JTUCKA MOJl TOPU30HTOM Pa3IndyaroT TPH CTa-
ITUH BEUEPHUX CYMEPEK, PA3HALINXCS] YPOBHEM CO3/IaBacMOil B
MPUPOJIEC OCBEIICHHOCTH: TPaXIaHCKUE, HABUTAI[HOHHbBIC HITU

MOpPCKHE M acTpoHOMHYecKHe. HIKHIOIO IrpaHMIly TpakiaH-
CKHX CyMEpeK CBS3BIBAIOT C TIyOMHOM morpyxenus CosHIa
ITOJ] TOPU30HT OT 6 10 8°, IpHUYeM ropaso Jaiie ynoMHuHaeTCs
nepBas nudpa (Poszendepr, 1963). Bo Bpemst rpax JaHCKHX CY-
MepeK OCBEIICHHOCTh COXpAHIECTCS Ha MaKCHMAaJIbHOM YPOB-
He, Oarofapsi uemy JIFOZISIM 7Sl BBIMTOJIHEHHS JTI00BIX paboT B
9TOT MEPHOI, BKIIOYAsi YTCHUE, HEe TPeOyeTcs IOMOTHUTENb-
HOTO OCBEIIEHHMs, KOTOPOE IPUXOAMUTCS BKIIOYATh IMPU Ha-
CTYIUICHUN HAaBUTALMOHHBIX CyMEpeK, BO BpeMs KOTOPHIX Ha
HeOe yKe BUIHO ropaszio OoIbliIe 3Be3/1, MO3BOJISIOIIUX OIpe-
JeTUTh CBOE€ MECTOHAXOX/IeHNe. B kauecTBe TpaHnIl HaBUTa-
LMOHHBIX CyMEpeK OOBIYHO NPHHUMAIOT YINIBI MOTPYKEHHS
Comama mog ropu3oHT 6° 1 12°, a K MOMEHTY WX 3aBEPIICHUS
JIOJISIM YJIaeTCsl Pa3IMuUTh JIMIIb JIMHUIO TOpu30oHTa. M, Hako-
Hell, HABUTAIMOHHBIE CYMEPKH CMEHSIOTCS] aCTPOHOMHUYECKH-
MH, KOTOpBIE TIPOIOJDKAIOTCS BILIOTH 10 TTOTpyskeHus: CoytHIa
o Topu3oHT Ha 18°. B 3TOT mepuom ycnoBusl OCBEUICHHUS
YK€ TPaKTHYECKH HE OTIMYAIOTCSl OT HOYHBIX M Ha HeOe BHII-
HBI BCE 3BE3/1bI, [IPOCTO YYTh OOJIee CBETI0E HEOO MPEISITCTRY-
€T aCTPOHOMHUYCCKUM HaOmoeHusIM. XO0Ts IPUPOIHAS OCBe-
LIEHHOCTh B CyMEpKax BapbUPYyeT B 3aBUCHMOCTHU OT CaMbIX
pasubix ¢akropoB (Koomen et al., 1952; Dave, Ramanathan,
1956; Nielsen, 1963; Hughes, 1964; Moore, Schilling, 1968;
Roach, Gordon, 1973), B cpeHeM ypOBHH OCBEIIEHHOCTH, CO-
OTBETCTBYIOIME TPAaHHULAM MEXJIY CTaJUsIMHU CyMEpeK, Olie-
HUBAIOTCA 2.5 JK mipu morpykeHnu CoJHIIA 1O TOPU30HT Ha
6°,6°107 1k —Ha 12° u 6-10* 1k — Ha 18° (Po3enbepr, 1963).

JleTtoM B YCIIOBHSX BBICOKHX IIUPOT BEUCPHHE TPa)kIaH-
CKHE CyMEPKH MOT'YT MEPEXOIUTh B YTPEHHUE HANPSIMYIO WU
JKe gepe3 3aX0f Ha KOPOTKOe BpPEeMs B CTAJAHIO HABUTALMOH-
HBIX cyMmepek. Takoe siBIeHHe, KOTa BCS, MIIM XK€ TIOYTH BCA
HOYB COCTOHUT W3 TPaKTAHCKHX CyMepeK, MPUHATO HA3BIBATH
6enbiMu Houamu (benbie Houm, 2024). XoTs acTpOHOMHUYECKH
TOYHOTO OTIPE/IEIICHNUS 3TOTO MOHATHA He cymiecTByeT (Po3en-
oepr, 1963), cunraercs, uyTo Oenbie HOuM HabmonaroTcs B Ce-
BEPHOM TIONyIIapuH K ceBepy oT 59.5° c. mr., korga ComHile
omycKaeTcs 1moj Topu3oHT He Hke 7° (bemblie HOUM — cio-
Bapb oHyaiiH, 2024). Cankr-IlerepOypr — camblii CeBEpHBIN U3
grcia KPYMHEHITNX TOPOAOB MHpa, TAe Oeble HOUM O(HIIH-
anpHO oTMeuatoT ¢ 11 urons o 2 utons (benbie Houn, 2024).
Y4uTBIBas, YTO TPAaHUIIEH TPAKTAHCKUX CyMEpEK HEKOTOPHIE
aBTOPBI CYUTAIOT NOTPyKeHHOCTh COJTHIIA IO/ TOPU30HT 710 8°
(Pozenbepr, 1963), To mpu ciemqoBaHUM TaKOW TOUKE 3PEHHS
nepuoy Oenbix Houel B C.-IlerepOypre OymeT uMeTh nuarma-
30H nar Mexnay | mroHs u 11 utons (pacyeTsl BHIIOMHEHBI Ha
oHJIalH-KanbKyaTope “Azimuth and solar elevation angle”).
BmpouewMm, B nmTepaType MOXHO OOHApPYXHUTh W ropazno 00-
Jiee paJuKaibHble MHEHHS, HECOMHEHHO MMEIONINE KOMMep-
YEeCKYIO TIO/IOTIIEKY, @ IMEHHO, YTO HadaJloOM Teproaa OerrbIx
Houeii B C.-IletepOypre siBnsieTcst 25-26 masi, a OKOHYaHHEM
— 16-17 urons (ITapmunua, 2009; benbie Houn, 2024). B aTom
cllyyae IaTHpOBKa OeJIbIX HOuel OazupyeTcs Ha IIyOuHE I1o-
rpyxenust CoJIHIIa TIOJ] TOPU3OHT 110 9°, 4TO, €CTECTBEHHO,
YK€ BBIXOIUT 32 PaMKH Pa3yMHBIX TPAKTOBOK I'PaHUI] I'pak-
JIAHCKUX CyMepeK.

Tak unw vHAaYe, ONMCAHHEIC B IUTEPaType (a3bl BEUCPHUX
CyMepeK OCHOBaHbI Ha MEPLEIINU OKPYKAIOIIEro MUPa Yelio-
BEKOM, TOT/Ia KaK B CIy4ae sIOJIOHHOM ITOA0KOPKH, OYEBHIHO,
ClIelyeT MCIOIb30BaTh MOJIX0/, KOTOPBIH OBl COOTBETCTBOBAJ
OIIYIIEHUSIM HAaCEKOMBIX, BOCIIPHHUMAIOMIAX OKPYKAIOIIYIO
JEACTBUTENLHOCTh COBEPIIEHHO HE Tak, Kak jroau ([ymos,
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2013). O4eBUAHO, YTO HAMECTUTH TPAHUIIBI MEXKIY CTaJUIMHU
BEUEPHHUX CyMEpeK B TOM BHJIE, KaK MX BOCIPHHUMAET Ha-
CEKOMOE€, BIIOJIHE BO3MOXKHO, €CJIH MPOBECTH CEPUI0 HAOII0-
JICHUH 32 OTBETHBIMH PEAKLMSMH Ha BHICOKO aTTPaKTHUBHBIC
CTHMYIIBI — KaK BHU3yaJbHBIE, TaK M OJb(DAKTOPHBIC B IHAaIa-
30HE IIOCTENECHHBIX M3MEHEHWI OCBEUICHHOCTU IPUPOAHOU
Cpezbl OT CBETIBIX CyMEpeK K TeMHBIM. Panee, B pa3nene «Ma-
Tepuas ¥ METOIbD» JaHHOW CTaTbu COOOILIANIOCH, YTO B OKP.
r. Cankr-IlerepOypra no 8—9 mions mMaro KarmyCTHOW MOJHA
yamie npusiekanuck 3anaxoMm CIIA, a mocie — u3nmydeHueM
YO cretonmonos ciaboii MomHocTH (3axapoBa u ap., 2022).
Co0O0TBETCTBEHHO, BIIOJIHE JIOTUYHBIM OBUIO PEIICHNE ITPUHSTH
9 urons B Ka4eCTBE JIaThl 3aBEPILICHUS TepHoaa OCbIX HOUEeH
C TOYKH 3peHus1 0a00UKH, TIPOSBIIIONICH CYyMEPEYHYIO aKTHB-
HOCTh. C IOMOIIIBIO OHITAaiH-KaTbKymsATOpa “Azimuth and solar
elevation angle” ObII0 OmpeneneHo, yTo B 3Ty Aary CoinHie
MOTPYKaeTcsl MO/ JTUHUIO TOPU30HTAa Ha TIyouHy 7.7°, a nma-
TOH, KOTOPOH OTMedaeTcst Hadasio morpyskenus: CoiHIa Ha Ta-
KyIo TIyOuHy, okassiBaeTcs 03 mroHs. IHBIMU clIOBaMH, MPo-
MeXyTOK Aar Mexay 03 utons u 09 utons BIONHE MOAXOIUT
JUISL TOTO, YTOOBI €ro TPAaKTOBaTh B KadeCcTBE MepHoaa OenbIx
HOYEH ¢ TOYKH 3pEHUS] CyMEPEYHOTO BHJIA YEITYESKPBIIbIX.

IMomumo Cankr-IlerepOypra, Mogy4MBIIEro CHMBOJIHYE-
CKO€ HaMMEHOBaHHE «ropofa OeipIX HO4YeW», NaHHBIA IpH-
ponHbIi eHOMEH 00HApY)KUBAETCS TAKXKE HAa O'POMHOMN Tep-
putopuu Poccun k ceBepy ot 59.5° c. m1., mprdaem yem OImke
K TOJISIPHOMY KpYTY, T€M IIepHOJ| OeNbIX HOUeH CTaHOBUTCS
nponomwkutensHee (JIazapesmnu, 2006). 3a mpexenamu Poccuu
Oenble HOUM HabmromaroTes Takke B OUHISHINK U Ha GONb-
et gactu Teppurtopuii Lsermm, Hopeernu u Jannu (bensie
Houn, 2024).

OcoGeHHOCTH TPOSIBICHUA (HOTOTAKCHCa y HACEKOMBIX
B YCIIOBUSX O€JbIX HOYEH OCBEIIEHBI B JIUTEpaType O4YeHb
cmabo. Tak, xors ¢ayHa uvemyekpruisix Cankt-llerepOypra
u JlenuHrpaackoil obmacty, B T. 4. ceM. Tortricidae, m3ydeHa
oueHb Heroxo (PampkoBuy, 1962; Jlepxkasern u ap., 1986;
JIsBOBCKHH U Ap., 1994; Tsvetkov, 2006), HaM HEW3BECTHHI
yOJIMKaIMY, KOTOPbIE ObLIH ObI MOCBAIICHBI ETaIbHOMY 00-
cyxneHuro ocobenHnocreit cobopa Lepidoptera, kak, Bpodem,
W TIPEACTABUTEINICH JAPYTUX OTPSIOB HACEKOMBIX Ha CBET BO
BpeMs OenbIx Hodel. JInmmp B OTAEeNbHBIX paboTax M TONBKO
10 M30paHHBIM TAaKCOHOMHYECKUM TIpyIIaM YellyeKpPbLIbIX
(MaroB u np., 2005, 2017) MOXKHO HafTH yrIOMUHAHHS 00 OT-
JIOBE Ha CBET TEX WJIM MHBIX BU/IOB 0ab0YeK. YUNTHIBas, YTO B
QOUHIAHANY YK€ MHOTO JIET MTOACP)KUBACTCS pa3BETBICHHAS
CEeTh CBETOJIOBYLIEK, 00ECIIEUNBAIOLIMX MOHHUTOPHHT HACEKO-
MbIx (Viisdnen, 1993; Leinonen et al., 2016), He BBI3BIBAET
VAMBJIEHHUS. TO OOCTOSITENILCTBO, YTO PabOThI, MOCBSAIICHHbIE
(hoToTaKCHCYy HACEKOMBIX B MEPHOJ OEIBIX HOUCH, BBITIOJIHE-
HBI TIOYTH HMCKIIIOYHMTENBHO B 9ToH cTpane (Mikkola, 1972;
Blomberg et al. 1976, 1978). [TonyueHHbI€ 31€Ch C TOMOIIIBIO
ra3opaspsiIHbIX JIaMI Pe3yJIbTaTbl OIHO3HAaYHO CBHETEIIb-
CTBYIOT O TOM, 4TO B 3TOT MEPUOZ COOPHI YESUTYeKPBUIbIX Ha
CBET 3HAYMTEIILHO CHIDKAIOTCS B CPABHEHHH CO CIEAYIOIUMHA
3a OeNIbIMH TEMHBIMU HOYaMH, XOTSI IO HYJIEBOW OTMETKHU BCE
ke He ommyckatorcs (Leinonen et al., 1998).

S16noHHAsA MIOAOKOPKA MIMPOKO PAcIpOCTpaHEHa Ha ce-
Bepe EBpomsr, B T. 4. B @ummsaaauu (Heikinheimo, 1971),
[Beruu (Subinprasert, 1987; Witzgall et al., 1999) u Hop-
Beruu (Saethre, Edland, 2001; Hatteland et al., 2023), mpuuem
0XXHMJAETCsl, YTO B YCJIOBHSX IOTEIUICHUs KJIMMara BpeqHas

JeATEIFHOCTh 3TOr0 HACEKOMOro OyneT 3hech HapacTaTb
(Rafoss, Sathre, 2003). Beinmonnennsie B @unisHanu pabdo-
TBI 110 MOHUTOPUHTY HACEKOMBIX C IIOMOLIBIO ra30pa3psIHbIX
(B mepBylo ouepelb JIOMUHECLIEHTHBIX) JIAMIT ITOKa3aJIH, YTO
UMaro sIGJIOHHOM IUTOA0XKOPKH B YCIOBUAX OEJIbIX HOUCH MpH-
JIETAIOT Ha CBET Topa3/io cjabee MHOTHX JPYTHX BUIOB Yelly-
expeutbix (Heikinheimo, 1971). DToT pe3ynbTar OTINYHO CO-
IJIacyeTcsi C MOJyYSeHHBIMU HaMHU AaHHBIMHU. J[efCTBUTEIBHO,
B TO BpeMs Kak B okpecTHocTsxX I. Caskr-IlerepOypra mpu-
MEHEHHbIE HaM{ CBETO/IMOHBIE JIOBYIIKH B oTiruue ot CITA
COBCEM HeE NMPUBIEKAIN MMaro sSOJOHHOH IUIOLOXKOPKH, OHU
JOCTaTOYHO aKTUBHO OTJIABJIMBAJIM MMaro KamyCTHOW MOJIH,
npaBJa BO BpeMsl OenbIX HOYeH OTIIOB MOCIEOHHX Ha CBET
OCYIIECTBIISUICS. MEHEe UHTeHCUBHO, ueM Ha CIIA, onHako B
HOCJICNYIOIMH TIePUON TEMHBIX HOYEH CHUTyalus MEHsIach
Ha IPOTUBONOJIOKHYIO (3axapoBa u 1p., 2022). Jlanee, npose-
JeHHble B OUHISHINY HCCIeN0BaHMUS [IPOAEMOHCTPHPOBAIIH,
YTO ¥ MOIIHBIE Ta30Pa3PsIIHBIC JTAMIIBI CTAHOBSITCS TPAKTHYE-
cku Hed(D(HEKTUBHBIMH B OTHOIICHHH OTJIOBA SIOJIOHHOM ILIO-
JIOXKOPKH ceBepHee 61° c. II., mMpUYeM He TOJIBKO M3-3a BBICO-
KOTO YPOBHSI €CTECTBEHHOH OCBEIIEHHOCTH, HO M ITOTOMY, 4TO
NETHAs aKTHBHOCTH HACEKOMOTO CEPhE3HO TOPMO3HTCS H3-3a
najieHus Temieparyp Bosayxa Houbto (Heikinheimo, 1971).
BBIBOABI O MIMPOKOI DKONOTMYECKOH IIaCTUYHOCTH
(IIenpnemoBa, 1967) u BbLAatomIeiics CIOCOOHOCTH SI0JIOH-
HOH TUIOZOXOPKH aJanTHPOBAThCA K JIOKAJIBHBIM YCIOBHSAM
oxpyxatoreit cpensl (Riedl, Croft, 1978; Meraner et al., 2008;
Pajac et al., 2011) ocHOBaHBI Ha pe3ylabTaTax O4eHb OOIBIIOTO
YHCIIa UCCIIEJOBaHUH, TOCBSIIEHHBIX OLIEHKE SBOIIOUOHHOTO
noTeHnuana 31oro Buna. [Ipexxae Bcero MHOTOYHCICHHBIMU
9KCTIEPUMEHTaMHU W HaOJNIONEHUSIMH, IIaBHBIM 00pa3oM C HcC-
MIOJIB30BAaHUEM METOJIa BBIIYCKa M IIOBTOPHOTO BHIIOBA Mede-
HBIX UMaro, ObIJIO YCTAHOBJIEHO, YTO OOJIbINAst YaCTh 0CObei
B HOIYJIALMN BPeIUTENs BEAST OCEANIbIH 00pa3 »KHU3HH, Iepe-
Mellasick Ha CPaBHUTEIHHO KOPOTKHE PACCTOSIHUS B IIPE/ieNax
50-80 m (Siegler, Plank, 1921; Worthley, 1932; Van Leeuwen,
1940; Steiner, 1940; Wildbolz, Baggiolini, 1959; Geier, 1963;
[Ipucrasko, 1971; White et al., 1973). D1oT BBIBOJ OBLT 1M103-
ke yOeIMTEIbHO MOATBEPKACH pe3yibTaTaMy aHalIu3a reHe-
THUYECKOI CTPYKTYpPbI HOMYJSINH SOJOHHON TIO0KOPKHU 110
MonensHBIM JokycaMm (Franck et al., 2011; Margaritopoulos
et al., 2012). C npyroii CTOpOHBI, OBUIO MMOKA3aHO, YTO HEKO-
TOpasi, KaKk MpPaBHJIO, BeCbMa HEOOJbLIAs YacTh HOITYJISALHA
CIOCOOHA COBEpIIATH MEPeNeThl Ha ropaszo OObIIIIE PaccTo-
stans (Borden, 1931; Steiner, 1940; Howell, Clift, 1974; Voigt,
1999) Brutots 1o 8—11 kM (Mani, Wildbolz, 1977; Schumacher
et al., 1997b). Ilpu 3TOM 0OKa3a0Ch, 4TO CKIIOHHOCTH K MHTpa-
LUSIM Y SI0JIOHHOM TIJIOI0KOPKU HACJIEICTBEHHO 00YCIIOBIIE-
Ha, a ee MPOSABICHNE KOHTPOIUPYETCS KOMIIPOMHCCOM 3aTpaT
SHEPriM Ha MOOMIIBHOCTD M JKU3HECIIocoOHOCTh (Schumacher
et al., 1997a; Keil et al., 2001b; Gu et al., 2006). Uro kacaeTcs
W3YYEHUs] TEHETUUECKOH CTPYKTYpHI NOIYJISALUA BpEAUTENs,
TO €€ UCCIIeIOBAIN JJOCTATOYHO TTOIPOOHO C UCTIONb30BAaHUEM
caMbIX pa3HBIX METOIOB: aHanm3a ayuto3uMoB (Pashley, Bush,
1979; Bugs, Toubon, 1992; Bugés et al., 1995), muroxoHmpu-
anpHOM JIHK (Meraner et al., 2008; Li et al., 2015; Kuyulu,
Geng, 2020), ciyuaiinoii ammrdukarmu nomumopduoin JHK
(RAPD) (Khaghaninia et al., 2011; Zada et al., 2019), monu-
Mopdu3Ma IIHH aMIuiMpuuupoBaHHbIX (parmentos (Timm
et al, 2006; Thaler et al., 2008), Bapuanuu MAUKpPOCATEIUTUTHBIX
mapkepos (Franck et al., 2007; Fuentes-Contreras et al., 2008;
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Chen, Dorn, 2010; Gund et al., 2012; Voudouris et al., 2012;
Men et al., 2013; Shi et al., 2013; Basoalto et al., 2020; Cichén
et al., 2021; Dolatti, Hossienpour, 2021) 1 MOHOHYKJICOTHI-
Horo nonumop¢usma (SNP) (Balasko et al., 2022). Tak, no
pe3ynbTataM H3Y4eHHUs CTPYKTYPHI psla JOKyCOB MHTOXOH-
npuansHoit JIHK Obutn monydeHsl 10Ka3aTeabCcTBa CIOKHOM
ABOJIOIMOHHON CyIBOBI SIOJOHHOHN TIIONOKOPKH, OKa3aBIIeH-
cs, BUAMMO, B JIOXY IUICHCTOIICHA pa3/IejICHHOW Ha JIBE Te-
orpauIecKi M30IMPOBAHHBIE KIIAABI, KOTOPHIE 3aT€M BCTY-
MUWIA BO BTOPUYHBIN KOHTAKT. C HaYaioM OJOMAITHHBAHUS
SIOJIOHH B TOJIOIICHE SIONIOHHAS TUIOIOKOPKA IITMPOKO PACCEIH-
JIach MO IUIAHETE, IPUYEeM MePBOHAYAILHO TPOCTPAHCTBEHHO
pa3ziercHHBIE TAIUIOTHIIB OKA3aJUCh IOITHOCTBHIO IepeMe-
IIAHHBIMH, 4TO O€3yCIOBHO CIIOCOOCTBOBAIIO 3HAYUTEIHBHOMY
YCKOPEHHUIO0 MHKPOABONIONMOHHBIX TporeccoB (Meraner et
al., 2008; Thaler et al., 2008). Takum 00pazoM Ha III0OATEHOM
YpOBHE B apeaje COXpaHAeTCs 3HAYUTENbHAS OJHOPOIHOCTH
TIOMYISIMOHHON CTpYKTyphl Bpenurens (Franck et al. 2007;
Fuentes-Contreras et al., 2008; Gund et al., 2012; Voudouris et
al., 2012; Balasko et al., 2022; Basoalto et al., 2020), obecrie-
YHBAOIIAsl TCHETHYCCKOE SANHCTBO BUA, YEMY IOMUMO €CTe-
CTBEHHOTO pacceneHns HacekoMbIX (Timm et al. 2006) cmo-
COOCTBYET MACCHBHOE MX PACIPOCTPAHCHUE KaK B PE3yJIbTaTe
MECTHOH XO3AHCTBCHHOW JCSITETBHOCTH, TaK U OJaromgaps Me-
AKPErHoHAJIBHBIM 3KOHOMHYecKuM cBsi3aM (Fuentes-Contreras
et al., 2008; Franck et al. 2007; Li et al., 2015; Cichoén et al.,
2021). C apyroii CTOpOHBI HAKOTUICHBI MHOTOYUCIICHHBIC CBU-
JIETETTCTBA TIPOSIBIICHUS CYIIECTBEHHON T'€HETHYSCKON Iud-
(epeHIManuy 3aHIMAIOIINX COCEAHUE TCPPUTOPHH IOIYJIs-
nuii (Timm et al., 2006; Chen, Dorn, 2010; Zada et al., 2019,
Cichon et al., 2021), koTopast obecriednBaeT IPUCIIOCOOIICH-
HOCTH K JIOKQJIBHBIM YCJOBHSM M KOTOpas CHOcOOHA OYeHb
opicTpo hopmupoBarbes u porpeccuposarhd (Franck, Timm,
2010; Men et al., 2013; Cichoén et al., 2021).

Hecmotpst Ha TO, 9TO OMHUM U3 HambOoJee MOIIHEBIX (ak-
TOPOB 0TOOPA B MOMY/ISIHIX SOJOHHON TIOA0KOPKH CTAN HH-
cextuuaHBIN Tipecc (Boivin et al., 2004; Thaler et al., 2008;
Franck et al., 2007; Franck, Timm, 2010), ocHOBHbIMU (hak-
TOpamu, OOYCIIABIMBAIOIIMMH SBOJIOIMOHHBIC H3MCHCHHS B
MOMYJISIIUSAX SOJOHHON IIOM0KOPKH, 0€3yCIOBHO OCTAIOTCS
reorpaduyecKue, KIMMaTHISCKUE U YKOIIOTHIESCKHE YCIOBHS,
B KOTOPBIX OOMTAIOT HACCKOMBIC, & OIPaHHUYCHHOCTh OOMEHa
TeHAMH MEKIY COCETHIMH MOMYIISAIISIMA CYIECTBEHHO YCKO-
psiet npouecc ¢ukcanuu reHHeix 4actot (Thaler et al., 2008;
Franck, Timm, 2010). Yro xacaercsi ycIOBUH OKpyKaromei
CpeIbl, TOPOXKIAFONIUX ATaNTUBHBIC U3MCHEHUS B TIOMYJISIIIN-
X s10oHHOH 1TomoKopkH, To emte I I'. [llenpaemosoii (1965,
1967) ObUIO yCTAHOBJIICHO, YTO TAKOBBIC TCHEPUPYIOTCS B pe-
3yABTaTe MPUCTIOCOOIEHUSI HACEKOMBIX K CE30HHOMY PHUTMY
KJIUMAaTa U MEePHOTUYHOCTH TUIOOHOUICHUS SIONOHH, IPHYEM
CBUJICTENBCTBA CIIPABEUIMBOCTH ATOTO BBIBOAA MPOIOIDKAIOT
HakaruBarkes U nonbiHe (Riedl, Croft, 1978; Riedl, 1983;
Uepnuit, 1981; Caposn, 1991; Azizyan et al., 2002; Rafoss,
Seathre, 2003). Bonee Toro, okaszagoch, YTO B JIOKAJIBHBIX
MOMYJISIIUSAX BPEAUTENS MOTYT MPOUCXOAUTH JAAXKE aIalTHB-
HBIC W3MEHCHHS TEMIIEPATypPHBIX IMOPOTOB JKU3HENEATCIHHO-
CTH U Pa3BUTHUS aKTUBHBIX CTAIHUI KU3HEHHOTO ITMKIIA, YTO C
touku 3perns [. I. lllenpnemosoii (1967) spnsercsa BecbMa
HEOXKHMJAHHBIM 00CTOATENBCTBOM. Tak, obutaromue B Hop-
Berun (59-61° c. mI.) MOMyNSAUH, B OTIUYHE OT PacIpo-
CTpaHCHHBIX IOKHEE, XapaKTePU3YIOTCsA 3HAYUTEIBHO Ooliee

HU3KAMH TEMIICPAaTyPHBIMUA TIOPOTaMHU JIETHOH aKTUBHOCTH
umaro (10°C mpotus 15 °C) (Sathre, Hofsvang, 2005), a Tak-
xe Oonee HU3KUM noporoM passutus sur (Sathre, Hofsvang,
2002). Kpome TOro, HEOTHOKPATHO YIaBaJIOCh BBISIBISTE TU(-
(hepeHIanrIo TOMYISAINNA SOTOHHOW TIIOXOKOPKH, BBHI3BaH-
HYIO aJlaliTallieil K pa3BUTHUIO HAa Pa3HbIX BUAAX PACTEHUI-XO0-
3sieB (Phillips, Barnes, 1975; Barnes, 1991; Chen, Dorn, 2010;
Dolatti, Hossienpour, 2021), ogHako Takas quBepcH(pUKAIIUs
HaOIIOaeTcs TajeKko He Be3le W He BCEra, MOCKOIBKY IIPO-
mnecc (OPMHUPOBAHUS THIICBON CIHCIMATH3AIMN ONPEIEIIsi-
€TCsI B3aMMOJICHCTBUSMH IIUPOKOTO CIEKTPa IKOJIOTHIECKHUX
¢axropos (Timm et al., 2006; Basoalto et al., 2020).

Ceer mpexacTaBisieT cO00H OAWH M3 CaMbIX HaJEKHBIX
9KOJIOTUYCCKUX CHUTHAJIOB I OHOIOTMYCCKUX OOBEKTOB,
BKITFO9asi HaceKkoMbIx (Maszoxun-Ilopuraskos, 1960; Prokopy,
Owens, 1983; Yepnbimes, 1996; Warrant, Nilsson, 2006;
Tierney et al., 2017), koTopble B Ipoliecce SBOIIOIHUHA MPHUOO-
penu kpaiine 3 (heKTHBHBIC U Pa3HOOOpPa3HEIE, B T. 4. CIIOKHO
YCTPOCHHBIC OpPraHbl 3pPEHHUs, CIIOCOOHBIC pa3nyarh IBETa,
BKItoyass Y@ yacTh CreKTpa, W MOJSpU30BaHHBIN cBeT (Van
Der Kooi et al., 2021; Warrant, Somanathan, 2022). ITo3to-
My HCIIONB3Yysl B KaYeCTBE OPUCHTHUPOB I HABUTAIIUH COJI-
HEYHBIM KOMIAc, MOJISIPU3ALUOHHYI0 KapTHHY M LIBETOBOM
rpagueHT Heba, HaceKOMBIE CIIOCOOHBI OECTIPEIITCTBEHHO
MepeMEIIaThCs B HY)KHBIX UM HAIIPABICHUSAX B CaMbIX Pa3HO-
oOpa3HbIx cpenax oouranus (Mensel, 1979; I'pubaxus, 1981;
Briscoe, Chittka, 2001; Labhart, Meyer, 2002; Homberg, 2004;
Sakura et al., 2008; Homberg et al., 2011; Warrant, Dacke,
2011; Blake et al., 2019; Yadav, Shein-Idelson, 2021; Freas,
Spetch, 2023). Mzyuenuto Mop(opU3NOIOTHIECKUX OCO-
OCHHOCTEH 3pUTENHHOTO amnmnapara SOJOHHOU TUTOJ0KOPKU U
Ipyrux mpexacraButeneil cem. Tortricidae mocBsimieH memsIit
psan nyonukanunit (Ilpucrasko u np., 1975; Himmerle, Kolb,
1987; Jakobsson et al., 2017; Satoh et al., 2017; Crook et al.,
2022; Martin-Gabarrella et al., 2023; Yang et al., 2024). B uto-
re OBUIO YCTAHOBJICHO, YTO MMAaro BCEX M3YYaBIIUXCS BHIOB
ceMeiicTBa 00Taar0T TPUXPOMATHICCKIM 3PEHHUEM, OCHOBAH-
HBIM Ha BOCIIpUHUMaOMUX YO, cuHMe U 3eJIeHbIe Ty4H (HOTO-
perenTopax, a TaKkke CIIOCOOHBI OIIYIIATh MOJMSAPU30BAHHBINA
ceeT (Satoh et al., 2017; Jakobsson et al., 2017; Crook et al.,
2022; Martin-Gabarrella et al., 2023).

HcxitountenbHo BakHas poib YO U3ydeHMs] B HaBUI'a-
MU HACEKOMBIX OBLIa 0CO3HAHA YK€ JaBHO, BeIb OHO Ipak-
TUYECKH HE OTPAXKACTCs HA3eMHBIMH MIPEAMETaMHU, 33 UCKITIO-
YEHHWEM BOJHOW MTOBEPXHOCTH, B CBS3H C UEM MOXKET CIIY)KUTh
YHHBEPCAJIbHBIM HWHIUKATOPOM OTKPBITOTO TPOCTPAHCTBA
(Mazoxun-ITopmmaskoB, 1960; Mensel, 1979; YepHsbies,
1996). Uro kacaercs HOJIOXKHUTEIBHOTO (OTOTAKCHCA, T. €.
n€Ta HaCEKOMBIX Ha CBET, TO IO MOBOAY €T0 MPHUPOABLI OBIIO
BbICKazaHo Hemano rtumore3 (Buddenbrock, 1917; Loeb,
1918; Robinson, 1952; Verheijen, 1958; Mazoxun-IlopiuHs-
koB, 1960; Toproctaes, 1984; Uepnsimies, 1996; Nowinszky,
2003; Hironaka, Hariyama, 2014, Fabian et al., 2024). 1 xots
HU OJIHA W3 HHUX TaK M HE MONydmia aOCOMIOTHO YOCIHUTENb-
HBIX JIOKa3aTelbCTB, OYEBUAHO, YTO ()eHOMEH (poToTakcuca
Y HAaCEKOMBIX TPENCTABISAET COOOW CIOXXKHOE MHOTOCTYIICH-
4aroe SIBJICHHE, KOTOpoe 0a3upyeTcs Ha MMEIOLINX [IyOOKUiH
AJIanITHBHBIA CMBICT TTOBEICHUYECKAX MEXaHU3Max, obecrie-
YHBAIONIUX OPUCHTUPOBAHHE HACCKOMBIX B IMPOCTPAHCTBE
(Yepnsimes, 1996). [Tocne 03HAKOMIICHHS C ITyOIHKALIUSIME
ABTOPUTETHBIX CIICI[HATUCTOB II0 BOMPOCAM HABWTAIMU U
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(ororakcuca Hacekombix (Wehner, 1984; Riley, Reynolds,
1986; Nowinszky, 2004; Heinze et al., 2018; Freas, Spetch,
2023) crpaBeMTUBOCTh JaHHOTO YTBEPXKICHHS CTAHOBUTCS
COBEpIIEHHO OYE€BUIHOM.

CoOCTBEHHO, Temepb MOXHO BEPHYTCS K OOCYXICHHIO
TMOJIYYCHHBIX HaMU PE3YJIbTaTOB, 4 UMCHHO K U3MCHYUBOCTH
peakuuit Qororakcuca y UMaro SOIOHHOH IUIONOKOPKH B
apeasie, Korna 0a0OYKU C OJHOI CTOPOHBI JOBOJILHO aKTHB-
HO TIPHUBJICKAIOTCS CBETOJHOMHBIMU HM3Iy4aTesIMH CIaboro
cBeucHMs B ycioBusax KpacHomapckoro kpas, a ¢ Jpyrod B
okp. T. Cankt-IlerepOypra — HeT. B cBeTe cka3aHHOTO BHIIIE
CTAaHOBUTCSI MOHSATHBIM, YTO B YCJOBHUSX BBICOKHX MIHPOT,
rae HaOmromaercss (eHoMeH OenbIx HOuel, obOmamaromas cy-
MEPEYHOW aKTUBHOCTBHIO SOJIOHHAS TUTOAOKOPKA BBIHYXKICHA
mpucrocabmuBaTeCsl K 00Jiee BHICOKOMY YPOBHIO €CTECTBEH-
HOW OCBEMICHHOCTH, YTO JAOCTHUTACTCSI, OYCBHIHO, IIyTEM CY-
IIECTBEHHOTO MMOHMKEHHS YyBCTBUTEIBHOCTH 3PEHUS] MMaro
K YO mnyuernto. Henz0exHOCTh BEIPaOOTKH TaKOW ajanra-
Uy 00ycIoBIeHa HEOOXOUMOCTBIO COXPaHEHUST HACEKOMBIM
(DYHKIIMOHATIBHOCTH HABUTAIIMOHHONW CHUCTEMBI, B OCHOBE
KOTOPOH JIGKUT OPHUEHTAIMS MO0 KOPOTKOBOJIHOBOMY CBEde-
HHUIO HOYHOTO HeOa. B kadecTBe 0Ka3aTenbCTBa BO3MOXKHO-
CTH TPUCIOCOOICHUST HACCKOMBIX K BBICOKOW €CTECTBEHHOM
OCBEIICHHOCTH BCIIOMHHMM TMPHUMEP YCIEHIHON aJanTaiuu K
OOUTAHHIO B YCIIOBHUSIX TOPOJICKOM CPEIbI C €€ BHICOKUM YPOB-
HEM HOYHOTO OCBEMICHHS y TOPHOCTAEBOW OepecKIETOBOI
Monu Yponomeuta cagnagella (Hbn.) Gmarogapsi CHUKCHHUIO
YyBCTBUTEIFHOCTH UMaro K cBery (Altermatt, Ebert, 2016).
IMockonmbky mpoOIeMOl BO3ACHCTBUS aHTPOIIOTCHHOTO CBETO-
BOTO 3arpsi3HEHHs Ha IMOBEICHHUE HACEKOMBIX MHTEPECYIOTCS
B MHUpe Bce Oonee U 0ojee aKTHBHO, MMPUMEPOB aJIalITUBHBIX
M3MEHEHHH HACEKOMBIX B OTBET Ha 3TOT BHI30B HAKAILJIMBACTCS
Bce Oonbie (Tierney et al., 2017; Owens, Lewis, 2018; Falcon
et al., 2020; XXykoBckas u nap., 2022).

CTaHOBJICHHUIO aJIaNITAllMU K BRICOKOW €CTECTBEHHOH OCBe-
IIEHHOCTH Y 06I/ITa}OH_H/IX B BBICOKHX HIMPOTAX UMaro H6HOH-
HOW TIJI0I0’KOPKH, OYEBUIHO, CIIOCOOCTBOBAIA CBOMCTBEHHBIH
9TOMY BUJly HU3KUI B CPAaBHEHUU C JPYTUMHU YELIyEKPbUIBIMU
YpOBEHb MPHUBJIEKATEIBHOCTH CBETA U IIPpeobialaHue B MOIy-
JSIHSIX 0c00ei ¢ oceTbiM 00pa30M KU3HH, O YeM PaHee YKe
coobmanoch. KoCBeHHO MOATBEPIKIAET BAXKHOCTD MOCIIEAHETO
00CTOSTEIBCTBA CUTYAIMS C MOIIIHBIM ITOJIOKHTEIBHBIM (OTO-
TAKCHCOM y UMAro KamyCTHON MOJIHU, KOTOPbIC, B OTIIMYHE OT
SIOJIOHHOM TJIO0’KOPKH, OYCHb aKTHBHO JIETAT Ha CBET B OK.
r. Cankr-IlerepOypra (3axapoBa u ap., 2022). IToT 00BEKT,
Kak ¥ sS0JOHHAs TUIOM0KOPKA, TAKXKE CIOCOOCH K OBICTPHIM
SBOJIFOLHOHHBIM H3MEHEHUSIM, B T. 4. K (QOPMHUPOBAHUIO pe3H-
cTeHTHOCTH K mHCcekTunuaam (Sarfraz, Keddie, 2005; Furlong
et al., 2013; Banazeer et al., 2022; Mubashir, Seram, 2022),
OJTHAKO B OTJIMYHUE OT SONIOHHOW IUTOAOKOPKU XapaKTepH3y-
©TCsl OYCHb BBICOKOW MHUTpaIMoHHO#N aktuBHOCTHIO (Talekar,
Shelton,1993; Chapman et al., 2002; Hopkinson, Soroka,
2010; Fu et al., 2014; Chen et al., 2021).

Jlaiee BCIIOMHHM, YTO OTCYTCTBHE TOJIOKUTEIHHOTO (O-
TOTaKCHCa y umaro H6HOHHOﬁ IJIOJOKOPKH B HAIIMX OIIbITAaX,
poBeeHHbIX B OKp. I. CaHkT-IleTepOypra, 6bU10 0OHAPYKEHO
HE TOJBKO BO BpeMs OEJIbIX HOYEH, HO U B HOCIEAYIONIHH Te-
PHO/I, KOTZIa HOYU CTAHOBATCS TEMHBIMH, T. €. OTCYTCTBHUE JIETA
Ha CBET MPOABIIACTCA HA MPOTKEHUU BCEIO CE30HA. NuapiMu
CJIOBaMH CHW)KCHHE YYBCTBUTEIBHOCTH K Y@ H3Iy4eHHIO
umaro Bpenutens B okp. Cankr-IlerepOypra neMoHCTpUPYIOT

HE3aBHCUMO OT YCJIOBHI €CTECTBEHHOW OCBEIICHHOCTH, TaK
YTO 10 BCCH BHUIMMOCTH 3Ta aJaNTalis KECTKO 3aKperuieHa
reHeTrueckd. C OMONOTHYECKOW TOYKHU 3PCHUS LIeIecoo0pas-
HOCTB TaKOT'0 PCIICHU BIIOJIHE OY€BUIHA, BEb 10 HEAABHETO
BPEMEHH B PETHOHE MOIJIA 3aBEpIIATh CBOE PAa3BUTHE JIHIIH
OJlHA TCHEPAIUs B CE30HE, MPUUEM JIET UMAro Mepe3uMOBaB-
IETO TTOKOJICHUS OOJBIIEH YaCcThIO 31ECh MPOUCXOANT KaK pa3
B mepuoj Oesiblx Houel. B Tekymmx ycioBHSX HOTEIUICHHS
KJTUMaTa BPEeIUTeIh OKa3aJicsl CHOCOOSH B CpeHEM OHH pa3
3a 45 net popMUpOBaATh BTOPOE MOKOJIeHUE B ce30He (OBCSIH-
HUKOBA U J1p., 2013; OBcstHEMKOBA, [ prraanos, 2019). 3ToT BBI-
BOJI TIOAITBEPIKAAIOT TIPUBEICHHBIC B CTaThe 4-JICTHUE TaHHBIC
[0 JUHAMHUKE OTIIOBA MMAaro SOMIOHHOW IUTOMOXKOPKH, Tpe-
CTaBJICHHBIC HA puc. 2, 00 Tombko B 2021 r. (B oTIM4ME OT
OCTaJBHBIX 3 JIET UCIIBITAHUI ) HAOIIOAAIICS MOIITHBINA BCIUIECK
OTJIOBa MMaro SIOJIOHHOH IUTOAOKOPKU B aBrycre. M3BecTHO,
YTO y OOWTAIOMMX B YCIOBUSX OTPAHUYCHHBIX TEIIOBBIX
PECYPCOB TOMYNSAIMA SIOJIOHHOH TUTOJNOXKOPKU TEHETHYCCKH
3aKperuieHHass MOHOBOJBTHHHOCTh Kak pa3 U (hopMupyercs
mo aHanormyHoit cxeme (Illempmemosa, 1965; Caymna, Boin-
xoBHY, 1996). BripoueM, momuepkHeM, 9TO XOTS HaIla THUIO-
Te3a 0 TEHETHUYECKON 3aKPEINICHHOCTH CHIKCHHOU PeaKIih
y uMaro siOJOHHO# muogokopku u3 okp. Cankrt-IlerepOypra
Ha YO cBeT ¥ BRIIVIIUT BIIOJTHE JOTHYHOH, OHA, KOHEYHO, HY-
JKJIAETCSA B COOTBETCTBYIOILEH IKCIIEPUMEHTAIIbHOM MPOBEPKE.

Tak nnm nHaYe, MpeCcTaBICHHBIC B HAIICH CTaThe MaTepH-
aJIbl HECYT MH(GOPMAIIUIO, BECbMa MOJIC3HYO JIJIs OIICHKH TIep-
CIIEKTUB NpuMeHeHUs] YO cBETOOMOAHBIX M3IMydareneil nmis
3aIUTHI cajia OT SOJOHHOM IUIONOXKOPKH, OCOOCHHO B CBETE
BO3POXKICHHOTO B MHpE MHTEpeca K HCIIONB30BAHUIO CBETO-
JIOBYIIEK JUIsE OOPHOBI ¢ BPEIHBIMU BUIAMHU YCITYCKPBUTBIX, B
epByI0 ouepens npeacraButensmu ceM. Tortricidae (Rhainds,
2024). Tak, B HenaBHeili crarbe @. Dpnepa u ®. Tocyna (Erler,
Tosun, 2023) cool1maeTrcst 0 TOM, YTO C TOMOIIBIO HOBBIX MO-
Jieneii CBeTOAMOTHBIX JIOBYIICK YIAI0Ch, OTIIOBHB 3HAYHTEIb-
HOE KOJHYECTBO MMAro SOJOHHON IUIOJOKOPKHU, M3 KOTOPBIX
MIPUMEPHO MTOJIOBHHA OKa3ajlach CaMKaMH, CYIIECTBEHHO CHHU-
3UTh IIOBPEKICHHOCTh IUIONOB B JBYX cajxax Typuuu, npu-
YeM 3alIUTHBIA dPQPEKT OKa3ancs SAKOOBI JaXKe BEIMIC, YeM B
ClIydac UCIOJIb30BaHUS XUMHNYCCKUX I/IHCQKTI/IHI/II[OB! B T0 )€
BpeMsI, OLICHUBAsI BO3MO)KHEIC TIEPCIICKTHBEI PUMEHEHHsS YO
CBETO/IMOJIOB KaK CpefcTBa OOPHOBI ¢ SIOJOHHOHN IUIOMO0KOP-
KO, He0OOXOAMMO TMTOMHUTH O OOTaTOM H B IIE€JIOM HE CIUIIKOM
MTO3UTUBHOM OIIBITE UCIIOJIL30BAHUS Ta30Pa3PsTHBIX JIAMII IS
3amuTHl cafa. bonee TOro, He BRI3BIBAET COMHEHHUH, YTO (-
(hEeKTUBHOCTh NMPUMEHEHHSI CBETOAMOTHOTO HM3IyYCHHS MPO-
TUB SI0JOHHO TUIOOXKOPKH OyAET CyIIECTBEHHO BapbUPOBATh
B 30HAJIBHOM acCIICKTEe, a TAKXKE, YTO 3TOT BPEAUTEIh, KaK U B
ciIy4ae ¢ XHMHYECKHMH TIECTUIIIaMH, OyIeT SBOJIIOUPOBATH
B HAIpaBJIcHUH (POPMHUPOBAHUS PE3UCTCHTHOCTH K (DOTOTAK-
CUYECKOMY JEMCTBUIO CBETA, XOTSI M HEU3BECTHO I0KA C KAKOH
CKOPOCTBIO.

HBBBCTHO, YTO B IUIAHE YIPaBJIICHUA IMOBCACHUCEM BPEI-
HBIX HACCKOMBIX, U COOTBETCTBEHHO, JUIS OCYIICCTBICHHUS MX
MOHHUTOPUHI'A WJIM MOHABJICHUA YHCICHHOCTH BCECbMa IIEp-
CIIEKTHBHBIMH TIPEACTABISIFOTCS KOMOWHAIIMK CBETOIHOIOB
u cemuoxemukoB (Frolov, 2022; Gross, Franco, 2022; Nieri
et al., 2022). Tak, B ntuTepaType Bce OOIBIIE MOSBISACTCS ITy-
OJHMKAIMi, B KOTOPBIX COOOINACTCS O 3HAYUTEIBHOM, HEPEIKO
CYTIepaJINTUBHOM IIPHPOCTE OTIOBOB HACEKOMBIX, IPHYEM
BEeChMa Pa3HSIIIUXCS B TAKCOHOMHUYECKOM IUIaHe, Oiaromaps
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KOMOMHHPOBAHUIO CEMHOXEMHKOB M CBETOBBIX H3JydaTelei
kak nmpuManok (Gentry, Davis, 1973; Mann et al., 2009; Duehl
et al., 2011; McQuate, 2014; Miyatake et al., 2016; Rice et
al., 2017, Otieno et al., 2018; Pezhman, Saeidi, 2018; da Silva
et al., 2019; Rondoni et al., 2022; ®posnos u np., 2024). [pu
3TOM TOpa3/l0 PeKe BCTPEUAroTCsi PadOThHI, B KOTOPHIX CO00-
maeTcs 00 OTCYTCTBHH MPUPOCTA BBUIOBA 0OBEKTA B PE3YiIb-
TaTe COYECTaHHs B JIOBYIIKAX CBETOBBIX M 3allaXOBBIX CTUMY-
noB (Sambaraju, Phillips, 2008; Zhukovskaya et al., 2024), u
MPaKTHYECKH COBCEM OTCYTCTBYIOT ITyOJIMKAIINH, CBUICTEIb-
CTBYIOIIME 00 aHTarOHMCTUYECKOM XapaKTepe TaKOTo B3aH-
MozneicTBusl. COOTBETCTBEHHO, YUNTHIBas (pparMeHTapHOCTh
M3YYEHHOCTH MHTEPAKLIUH CBETOBBIX U XMMUYECKUX CUTHAJIOB
10 MX TPHUBJIECKATEIBHOCTH Ul HACEKOMBIX, HAKOIUICHHBIH B
JUTepaType Marepuall IoKa He II03BOJISIET COCTaBUTh CKOJIb-
KO-HUOY/b 1IEJIOCTHOTO IPEICTABICHHUs O 3aKOHOMEPHOCTSIX
(OpMHUpPOBaHUA MOBEICHYECKHX PEAKIUIl HACEKOMBIX MpPH
OJJTHOBPEMEHHOM BO3JICHCTBHN Ha HUX CEMHOXEMHKOB U CBETa
(Frolov, 2022).

Tem He MeHee, MPUHUMAs BO BHUMAHHE BIIONHE pEajlb-
HYIO0 BO3MOXXHOCTB JIOCTHXXKeHHs dddexTa cuHepruu, moaodo-
Py TE€X WM MHBIX aTTPAKTAHTOB JUIA MHTETPALUH YAEIACTCS
Bce OoJbllle BHUMAHUS, B T. 4. ¥ NPUMEHHUTEIHHO K 3aIUTE
caza ot sionmonHoi wiomoxopku (Knight et al., 2019a; Preti et
al., 2021a, c¢). K coxanenuto, npocrast OnHapHasi KOMOMHAITUSL
CIIA+Y® nzinyueHue B JIOBYNIKax OKa3ajach HECIIOCOOHOU
CTHMYJIUPOBATh POCT aTTPaKIMy UMaro sI0JIOHHOH IION0XKOP-
k. IlepBbie OIBITHI B 3TOM OTHOILIEHUH OBIIH MPOBEICHBI HA
ceBepo-3anage CHIA (mwrar BamwmHrron) ¢ ucnonb3oBaHu-
€M JIOBYIIEK, CHaOXKeHHBIX Jamramu yepHoro cera u CIIA,
KOTOpBIE HE CMOIVIM 00ECHEYNTh MPUpPOCTa BbUIOBA OabodekK,
XOTs 3apMKCUPOBAIIY MyCTh M HEOONBIIOE, HO SIBHOE YBEIIH-
4yeHue A0u caMok B omioBax (Hathaway, 1981). JIro6ormbiTHO,
YTO OYEHb CXOXKHE Pe3yJbTaThl ObIIM MOMYYEeHBl HAMH B OKP.
C.-TlerepOypra, X0Tsi MPUMEHSUINCh KapAWHAIBHO OTIHYAr0-
IIXECs] IO MOIIHOCTH U CIIEKTPY U3IY4YEHHS HCTOYHUKH CBETA.
W nakoHern, /U1 oTiIoBa SIOJIOHHOHN TIIOOXOPKH B YCIIOBHUSIX
Unnu OBbUTM MCHIBITAHBI TPU Pa3Hble KOHCTPYKIMHU JIOBYIIEK,
cHaOxkeHueix kak CITA, tak u CITA u Y@ cBeTonuoaHbIMU
M3JTydaressiMi COBMecTHO. lloiydeHHBIE 37ech pe3ysbTarhl
TaK)Ke HE BBUIBHJIM CTaTHUCTHYECKU JIOCTOBEPHOTO POCTA BbI-
JIOBa KaK CaMIlOB, TaK M CaMOK BPEAWTEIS JIOBYLIKAMH, OC-
HaneHHbIMI KoMOnHUpoBaHHEIMU (CBeT+CIIA) npumankamu
(Venegas Larenas, 2022).

OpnHako, ¢ APYroi CTOPOHBI ONBITAMH, HEJAaBHO IIPOBE-
JICHHBIMH B aMEpPHKAaHCKOM IuTare BammHrroH, Obiio mo-
Ka3aHO, YTO MPH HCIOJIb30BAaHUM B JIOBYIIKAaX KOMOHHAIMH
Y® ceronnonHbix usitydaresneid manoil momHoctH, CIIA u
cMecell CEMHOXEMHUKOB PACTHTENILHOTO TIPOUCXOXKICHHS Y/ia-
eTcsi AOCTHYh 2—12-KpaTHOTO TPUPOCTa AaTTPAKTUBHOCTH,
IIPUYEM HE TOJIBKO Ul MMaro sSI0JIOHHOW IUIOAOKOPKH, HO U
JIPYTHX BpeAHBIX BUIOB ceM. Tortricidae (BocTo4HOM mI0-
nmoxopku Grapholita molesta (Busck), ckomeHHOTONOCON

Choristoneura rosaceana (Har.)) n mnoukoBoit Spilonota
ocellana (Den. et Shiff.) nucroBeprok). IIpu 3TOM camocTo-
STENIBHO, T. €. 0€3 KOMOMHUPOBAHUS C CEMUOXEMHUKAMH, TIPHU-
MEHEHHBIE B JIOBYIIKAaX CBETOAMOABI ObLIM COBEPLICHHO He-
crioco6HsI k artpakunu (Knight et al., 2023). Takum o6pazom,
HE BBI3BIBACT COMHEHMI MPaBOMEPHOCTH BBIBOAA O TOM, YTO
UMCHHO ]106aBHeHI/Ie B KOMITO3UTHYIO IPUMAHKY CEMHUOXEMU-
KOB PAaCTHTENIFHOTO MPOMCXOXKICHNUS (B KaueCTBE TaKOBBIX B
OIBITaxX C SIOJIOHHOW TUTOZOXKOPKOH aBTOPHI pabOTHI UCTIONb-
30BaJId JiBe KOMMepueckue kommosuimu — Pherocon CMDA
Combo-P u Pherocon Megalure CM Dual 4K) obecneunio
CYIIECTBEHHBIN MPUPOCT YIOBUCTOCTH JIOBYLIEK B OMBITAX A.
Haiita ¢ xomteramu (Knight et al., 2023). CooTBeTCcTBEHHO,
JalbHEHIINE yCWINS TI0 YCOBEPIICHCTBOBAHMIO JIOBYIIEK,
npeaHasHAaYCHHBIX KaK JI1 MOHUMTOpHHIA, TaK H 60pb6bl C
SIOIOHHOH TIIOIOXKOPKOH, CeAyeT, 0 BCEH BHIMMOCTH, Ha-
MIPaBUThH Ha TIOI00P COCTaBa CEMHOXEMHUKOB, CIIOCOOHBIX 00e-
CHeYMBaTh MAaKCHMaJIbHO BO3MOXKHYIO CyIEpajUTHBHOCTD
nx KoMOmHammu ¢ Y® cBeTonuonaMu HHU3KOW MHTEHCHBHO-
CTU CBCUYCHUII. y‘-II/ITI:IBaH, 4YTO NOPEACTaBJICHHBIC B Halren
CTaThe JaHHBIC CBHICTEIBCTBYIOT O BEChbMa CYyIIECTBEHHOU
BapUaTUBHOCTHU TOBEJEHYECKUX PEAKLU MMaro pasHbIX I10-
MyASIUN SOJIOHHON TUTOMOYKOPKU 1O OTHOIIEHUIO K YD u3-
myyeHnro U komOumHanuu curHaiioB CITA+Cser, BaXHOCTB
OLICHKHU BSaHMOﬂeﬁCTBHH ATTPAKTUBHBIX CBOWCTB CBETOAHNO-
JIOB ¥ CEMHOXEMUKOB Ha CTAOMIIBHOCTD UX PEATM3ALIH B KaK
MOXHO OoJiee MIMPOKOM AMAara3oHe HKOJOTMYECKHX Cpell He
BBI3BIBACT COMHeHHﬁ, BEIb Pa3HbIC NOMYJIALNU OAHOI'O XU TOTO
e BHJa MOTYT CYIIECTBEHHO Pa3JIndaThCs 0 CBOMM PEIIpo-
JOyKTHBHBIM TakTukam (@ponos u ap., 2021). Koneuno, numes
B BUJY HU3KUI YPOBEHb aTTPaKTUBHOCTU Y® CBETOBOIO U3y~
YeHUs! U1l UMaro sOJIOHHOM IUIOAOKOPKH B YCIIOBUSIX BBICO-
KHX IIHPOT, HEJb3sl UCKIIFOUUTD, YTO 37I€Ch ISl OTJIOBA HMaro
BpEeIUTENs. C TOMOMIBI0 KOMOMHALINN CEMHOXEMHKOB u YD
W3JTyYeHHs] BO3HUKHET JKeJIaHHe MCIOJIb30BaTh HE MAJIOMOIII-
HBIE, a CBEPXSPKHE CBETOANOABI BHICOKOH MOIIHOCTH, OJHAKO
CHaO)KEHHBIC MMM CBETOJOBYIIKH HEU30€XHO OYyIyT MpOsB-
JISITH CBOMCTBEHHBIE UM HEAOCTAaTKH, a MMCHHO I'POMO3AKOCTH
1 CIOCOOHOCTH HAHOCHUTP OTIPENIeNICHHBIN yIepd HereneBoi
sHToMOGayHe (OBcssHHUKOBA | Ap., 2020).

B 3akiitoueHUH OTMETHM, UTO TpPEICTABIECHHAs B Haluen
cTatbe MHpOpManUs yOeIUTEIbHO CBUIETEIBCTBYET O TOM,
YTO TPU OpraHu3anuu OOpHOBI ¢ SIOMIOHHOHM ILIONOXKOPKOH
ClIelyeT UMETh B BUIY BO3MOXKHOCTb OOHAPY>KEHUS IOBOJIb-
HO HEOXXHMJAHHBIX Ha MEPBBIN B3IV ajanTanuii HaCEKOMBIX
K JIOKaJIbHbIM YCJIOBUAM. Taxoxe MOAYEPKHEM, YTO ITOMUMO
MIPUKIIAHOTO 3HAYEHHS CTaThsl UMEET M TEOPETHYECKYIO IIECH-
HOCTb, B T. 4. TIPH U3Y4YECHHH ITOBEJCHUS CYMEPEYHO aKTHBHBIX
BUIOB HACEKOMBIX B YCJIOBHSAX BBICOKHX IIHPOT, HOCKOJIBKY
37I€Ch JIEMOHCTPUPYETCSI OPUTMHAIIBHBIN aJITOPUTM TEPHOJIH-
3a1iK OeNbIX HOYEeH, OCHOBAaHHBIN Ha y4eTe NepIeIUy SHTO-
MOJIOTHYECKOTO OOBEKTA.

baaronapuocTn

ABTOpBI OJ1arofapHel MUPOKOMY KPYTy JIML, OKA3aBIINX aKTHBHOE COAEHCTBHE BHITOIHEHHUIO JaHHON PaboTHl,
U B niepByto ouepens A. A. Munsupsiny (BU3P), A. B. lllnseac (BUP) u M. E. Mansimry (x. Cno6onka Kpacnogapckoro kpas).



56 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Buoanorpapuyecknii cnucok (References)

bansikuna Eb, Tpuko3 HH, Aroxnuckas JIIT (2015) BpeanTe-
JIM TUTONIOBBIX KynbTyp. Cumdeporons: Apuain. 268 c.

bapanenko TIO, Mensenesa JIM (2018) Sl6nonHas miomo-
JKOpKa, Mepbl 00ps0ObI ¢ Helt. AIIK Poccuu 25(2):199-203

Bbensie HOun — Bukumemmst (2024) https://ru.wikipedia.org/
wiki/bensre HOunm (06.07.2024)

Benbie Houn — cnioBaps onnaiiH (2024) https://bse.slovaronline.
com/4206-BELYE NOCHI (06.07.2024)

Bonasipes MU, Kammpckas HS (2009) S6nonnas miono-
JKOpKa: MPOTHO3UPOBAHUE, CUTHAIM3ALMS, MEPBl OOPHOBI.
3awuma u xapaumun pacmenuti 2:70—-83

Bornapuyk EIO, AcarypoBa AM, Tomamesua HC, Lipirny-
ko AA, TI'sipuenr EA (2020) Buonormyeckuii KOHTPOJIb
YHCJIEHHOCTH SIOJIOHHOM IUIOZOKOPKM Ha OCHOBE HHTO-
MOITaTOT€HHBIX MHUKPOOPraHu3MOB (0030p). Jocmuoice-
Husi Hayku u mexuuxu AIIK 34(11):53-66. https:/doi.
org/10.24411/0235-2451-2020-11108

Bacunees BII, Jlupmun U3 (1984) Bpemurenu miomoBBIX
KyasTyp. M.: Komoc. 399 c.

Bacunse BII, IIpucrasko BII (1970) K nzyuennto quaamu-
KM N€Ta U YUCIEHHOCTH 0aboyeK SOJIOHHOM IION0XKOPKU
— Laspeyresia pomonella L. (Lepidoptera, Tortricidae) ¢
IPUMEHEHHEM CBETONOBYIICK. Becmuuk 300102uu 6:63—69

Benmuno HB, ITnetneB BA, Jle6enera KB (2009) [Ipumene-
HHE (ePOMOHOB JIJIS 3AIUTHI IUIOJOBBIX CaJJ0B OT BPEIHBIX
HACEKOMBIX. Aepoxumus 8:72—-84

I'mynoB BB (2013) C Touku 3peHust Hacekomoro. Hayka u3
nepswix pyk 2(50):96-109

Topuoctaes I'H (1984) Bpenenue B O3TOJOTHIO HACEKO-
MBIX-(OTOKCEHOB (JIET HACEKOMBIX HA MCKYCCTBEHHBIE
HUCTOYHUKH CBeTa). Ipyosl Bcecoiosnozo snmomonocuye-
cKoeo obwecmsa 66:101-167

I'pubaknn ®I' (1981) Mexannsmsl (GOTOpELENIIUN HACEKO-
mbix. JI.: Hayka, 214 c.

I'pymeBas 1B, Kononuyk AI, Mansmu CM, Muns-
uslH AA, ®pomoB AH (2019) CseromnonmHas JOByII-
Ka JUIi MOHHUTOPHMHTA KyKypy3HOTO MOTbUIbKA Ostrinia
nubilalis: wcnprtanns B KpacHomapckom kpae. Becm-
Huxk  3awumoul  pacmenuti  4(102):49-54.  http://doi.
org/10.31993/2308-6459-2019-4-102-49-54

Janunesckuit AC, KysuenoB BU (1968) JluctoBeprku
Tortricidae, Tpuba ruiogoxopku Laspeyresiini. JI.: Hayka.
636 c.

Hepxagerr FOA, Banos AU, Muponos BI, Mumenko OA,
IIpaconoB BH, Cunes CIO (1986) Crimcok 4emnryeKpbIIbIx
(Macrolepidoptera) Jlenunrpazackoit oomactu. Tpyoer Bee-
COI03H020 IHMOMOR02UuYecko20 obuecmeaa 67:186-270

Jomxenko BU, Bypxosa JIA, lomkenko TB (2018) IIpume-
HEHHE CHHTETHUYECKOro mojoBoro ¢epomona Ilun-Etcy
MU CTT, A. 3awuma u xapanmun pacmenuti 5:23-24

Homxenko BU, JlantueB Ab (2021) CoBpeMeHHBIH accop-
TUMEHT CPEACTB 3aIlIUTHl PACTeHWH: Ononormdeckas 3¢-
(bexTuBHOCTE U Oe30macHOCTh. [1l100opooue 3(120):71-75.
https://doi.org/10.25680/S19948603.2021.120.13

JKasoponxosa TH, lBanosa TB (2008) ®dutocanutapHoe co-
CTOSIHHE CaJOBBIX y4yacTKoB [Ipunanoxckoil 30Hbl JIeHUH-
rpajckoii obnactu. Becmuuxk sawumel pacmenui 4:38—48

Kuransesa MU, Yeprnobposura CM (1966) O mpume-
HEHWH yNbTPaHOIICTOBOTO HCTOYHHKA W3Iy4YeHUS B

00pb0e ¢ BpeTHBIMU HACEKOMBIMH. 300/102UYECKUTL HCYPHAT
45(3):375-382

XKuraneuea MU, Yepnobposuna CM, ['numox CU (1964)
UccnenoBanust 3peKTUBHOCTH YCTAaHOBOK C Pa3TUUHBIMU
U3JTy4yaTesIMU 7S TIPUBJICUEHUS] M YHUYTOKCHUS SOJIOH-
HoW monoxopku (Carpocapsa pomonella L.). Hzgecmus
Axademuu nayx Mondasckoii CCP 5:79-90

Kyxosckas MU, Cesepuna NIO, Hoeukosa EC (2022) Cge-
TOBOE aHTPOIIOTEHHOE 3arps3HEHUe: ACHCTBHE Ha HACEKO-
MbIX. Buocghepa 14(2):126—-136. https://doi.org/10.24855/
biosfera.v14i2.669

3axaposa FOA, ®ponoB AH, AprembeBa AM (2022) Monuro-
puHT KarryctHOM Mmonu Plutella xylostella (L.) Ha KoJuteKIuu
KamycTel B OkpecTtHOCTx Cankt-IlerepOypra. Tpyosr no
npukaaonol bomarnuke, eenemuke u cenexyuu 183(4):219—
228. https://doi.org/10.30901/2227-8834-2022-4-219-228

3eiinanoB AC (2017) DddexTHBHBIH MOHUTOPHHT — KITFOYE-
BOW 2JIEMEHT B PETYJIMPOBAHUM YUCICHHOCTH U BPEJOHOC-
HOCTH sIOJIOHHOH TUIONOXKOpKU Laspeyresia pomonella L.
I11000600cmeo u s12000600cmeo Poccuu 49:125-128

Wcmannos BS, ITaukun AA, Cagxosckuii BT, Coxonos FOI'
(2012) IlepcrieKTHBBI TPUMEHEHHS CBEPXBIPKUX CBETOIHU-
OJIOB B JIOBYILIKaX HacekoMbIX. Marepuansl MexnyHapos-
HOW Hay4HO-TIpakTHdeckor KoH(pepeHnnn «COBpeMEHHBIC
MHUPOBBIC TEHIICHINH B TIPOU3BOJICTBE M IPUMEHEHUH OHO-
JIOTHYECKHX U SKOJIOTUYECKN MAJOOIACHBIX CPEACTB 3alllH-
TBI pacTeHui». 224228

Kopoms TC (1985) BpemeHHas opraHuzaus ITOBEICHYC-
CKMX M (PU3HOIOTHYECKUX PUTMOB SIOJIOHHOW IIIOIOMKOP-
ku Laspeyresia pomonella L. Asmopeg. oucc. ... k.6.n. M.
22 c.

Koporyenko O (2014) CeToaromHbie CBETUIIBHUKH — AT B
oyaymiee. http://www.diy.ru/post/6240 (06.07.2024)

Ky0ano-IIpnazoBckast ~ Hu3meHHocTh  (2022)  https://
ru.wikipedia.org/wiki/Ky6ano-ITpuazoBckas._HU3MEHHOCTb
(06.07.2024)

Jlazapesuu K (2006) YepenoBanne 1HS ¥ HOYH B TOISIPHBIX U
NPUIONSPHBIX IUPOTaxX Mo Mecsiam. https://geo.1sept.ru/
article.php?ID=200600817 (06.07.2024)

JletiBarerus JIK (1963) buomorust siOMOHHON IMIOZOKOPKA
(Laspeyresia pomonella L) u mepsl 00psOBI ¢ HEll. Agmo-
pe. oucc. ... k.0.H. Tapty. 28 c.

JIsBoBCckmit AJl (1994) Yenryexpriisle Hacekomble (Insecta,
Lepidoptera) B mpenenax Cankr-IlerepOypra. Mzsecmus
Xapwroscrkozo smmomonocuueckozo oouecmsa 2(1):5-48

Maszoxun-ITopmaskoB I'A (1960) ITouemy HaceKOMBIE JICTSIT
Ha CBET. DHmomonocuueckoe obospenue 39(1):52-58

Maroe AlO, Be3zbopoakun AB, Banepckuit OB (2005) Ho-
Bble U pernkue Buabl coBok (Lepidoptera: Noctuidae s. 1.)
st Cankr-IlerepOypra u Jleaunrpanckoit obmactu. Jseep-
cmannus 3—4:77-90

Maros AlO, be3boponkun AB, XpamoB BA, Kucenés AA,
LBerxoB EB, Banepckuit OB (2017) HoBeie u penkue de-
mryekpsuible (Lepidoptera: Macrolepidoptera) daymsr Jle-
HUHTpajackoi obnactu u Cankr-IlerepOypra. Jsepcmannus
51-52:88-90

Munenbsia AA, ITpymesas B, Konoruyk B, Manemr FOM,
Tokapes OC, ®ponos AH (2020) CseroBas JIOByIIKa ISt



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 57

MOHHUTOPUHIa HaceKoMbIX. [laTeHT Ha MoJye3HyI MoneNb
RU 195732 Ul

Huxonaesa 3B, KpiokoBa AB (2010) MuoronerHsist auHa-
MHUKa YUCICHHOCTH SOJIOHHOM TUTOI0XKOPKH B canax Cese-
po-3amana Poccun. Aepo XXI 7-9:25-26

HuszoB O]l, SAxoByk BA, BacunbeBa JIA, bamaxamna B
(2012) DddextuBHOCTH METOAA AE30PUEHTAIH B S0JIO-
HEBBIX caax. Marepuansl Mex1yHapoIHON Hay4YHO-TIPaK-
THYecKol KoH(pepeHunu «COBpEeMEHHbIE MHPOBBIC TEH-
JACHIIUN B IPOU3BOACTBC U IMPUMCHCHNUN 6I/IOJ'IOFI/I'-ICCKI/IX )51
9KOJIOTHYECKH MAJIOOIIACHBIX CPEICTB 3AILUTHI PACTCHHI.
235-240

OgcaunukoBa EU, I'puyanos U (2019) denonorus s0:10H-
HOH TUTOZ0XKOPKH MOATBEPIKAAET MOTEIUICHHE KITMMara. 3a-
wuma u kapawmuu pacmeruti 5:28-29

OscsaunukoBa EU, I'puuanos U5, Kpemuera OIO, Ilaukun
AA (2020) Anpobanust CBETOOHOIHBIX JIOBYIIEK. 3awuma
u kapauwmun pacmenuii 7:29-32. https://doi.org/10.5281/
ZENODO.3590503

OgcsaankoBa EW, CmuproB CH, I'puuanos M (2013) K
(enonorun s0nM0HHON MIONOXKOpKKH B CeBepo-3anagHom
perruoHe B COBPEMEHHBIX YCIOBUSAX. Becmuux sawumol
pacmenuti 4:72

ITaBnoBck (Cankr-IlerepOypr) (2024) https://ru.wikipedia.
org/wiki/ITaBnoBck_(Cankr-IletepOypr) (06.07.2024)

IMapmmua EA (2009) benple nHounm B Cankr-IletepOyp-
re. https://www.hellopiter.ru/The white nights.html
(12.07.2024)

[Macrapnak UH, ITaukun AA, Ilymus MB, Huszos O/1, Ep-
monenko CA, IMaganka CJI, Ucmaunos B (2014) Bxiro-
YeHHEe METOJa aBTOAMCCEMHHALMH B CHUCTEMY OSKOJIOTH-
3UPOBAaHHOW 3alUTHI SOJIOHU OT SIOJIOHHOM IIIONOXKOPKU
(Cydia pomonella L.). Marepuansl MexayHapoaHoU Ha-
YYHO-TIpaKTHYeCKol KoH(pepeHnun «buomormyeckas 3a-
[IUTa PACTCHUI — OCHOBA CTAOMIIM3AIINH arpOIKOCUCTEMY.
224-228

[Mauxkua AA, Kpemuesa OO (2019) Cpencrsa MOHUTOPHH-
ra U CHW)KEHHsI YMCIIEHHOCTH BPEeIHBIX BUI0B. Marepuaisl
Bropoii Beepoccuiickoii koH(DEpeHIMY ¢ MEXyHapOIHBIM
ydactueMm. 135-136

IToroga B KpacHomapckoM kpae o Mecsuam (2024) https://
travelask.ru/questions/772718-pogoda-v-krasnodarskom-
krae-po-mesyatsam?ysclid=1ty2tyba7i483382443
(06.07.2024)

[MpucraBko BII (1969a) K Meroamke wm3ydeHHS ITWHAMHUKHU
YHCJICHHOCTH U TUIOTHOCTH TOIYJNSIUA HACEKOMBIX, JICTSI-
IIUX HA yIbTpaduoneToBoe u3nydeHue. Becmuuk 300102uu
6:87-91

[Mpucrasko BII (19696) Ouenka BiIHsSHUS HEKOTOPBIX aOHO-
THYECKUX (DaKTOpPOB Ha OTIIOB 0abouek sSOJIOHHOM III0/I0-
YKOPKH CBETOJOBYIIKAMH C MCTOYHHUKAMHU YIIBTpa(HoIeTo-
BOTO M3ydeHus1. 3oonoeuuecxuti scypuan 48(8):1177-1184

[IpucraBko BII (1970a) ABTOomMaTudeckast perucTpupyromas
CBETOJIOBYIIKA. 3awuma pacmenuti 7:41

[Mpucrasko BII (19700) CBeTonoBYIIKH B caly — CPEACTBO
60pb0ObI WK yuera? 3awuma pacmenuii 9:18

[Mpucrasko BII (19708) OnbIT MpUMEHEHUS CBETOIOBYILEK B
KOMOWHALIMK C [TOJIOBBIMU aTrTpakTaHtamu 60adoyek si0JIoH-
HOW TIIOAOXOPKU. Hayunvle 00Knadsl evicuieli UKOIbL.
buonoeuueckue nayxu 10:101-103

[pucraBko BIT (1971) CyrouHas akTHBHOCTH JETa W
JATBHOCTh MUTpaIuii 06a0o4eKk SOMOHHOM IUIONOKOPKHU
(Laspeyresia pomonella) B CTCITHOW U JECOCTEITHON 30HAX
Ykpaunsl. 3oonozuyeckuti sxcypran 50(1):67-71

[pucrasko BII, Epuusn JA (1970) Jlerkas cBETOIOBYIIKA.
3awuma pacmenuii 11:36

[Mpucrasxko BII, )KykoB HM (1991) ®epomoHuTOpHHT 51010H-
HOW IJIONOXKOPKU: COBPEMEHHOE COCTOSTHME M IYTH pe-
IICHUS aKTyaJbHBIX mpoOieM. COopHuk HayuHbIX mpyoos
KBenopycckoeo nayuno-ucciedosamenvbckoeo uncmumyma
sawumul pacmenuii 16:22-39

ITpucrasko BII, Ilerpynex BJI, [lerpynex HII (1976) duna-
MHKa YHCJICHHOCTH M aKTHBHOCTH JIETa 0a00UeK CalOBBIX
JIUCTOBEPTOK B JecocTeny YkpauHsl. Ixonozus 3:97-99

[pucrasko BII, Ilerpynex BJI, Yaitka BH (1975) IloBenen-
YeCKHe M OIJEKTPO(pHU3HOIIOTHUECKUE Deakuuu 0abouek
SOIIOHHO TI0HOXKOpKHU Laspeyresia pomonella L. Ha ontu-
YEeCKHE U3NTyUSHHs Pa3JIMYHOTO CIIEKTPAILHOTO cocTaBa. B
kH.: [Ipucrasko BII (pen) [loBeneHne HacEKOMBIX KaK OC-
HOBA 151 pa3paboTKU Mep OOPHOBI C BPEAUTEINSIMH CEIbCKO-
r0 1 NecHoro xo3siictBa. Kues: Haykosa dymka. 117-123

[pucrasko BII, Yepunit AM (1974) Bnustaue Temrieparypsl
BO3JlyXa Ha CyTOYHBIM PUTM U aKTMBHOCTh 0abouek s1010H-
HOW IIONOXKOPKU. Jxonozus 2:63—-66

Pozentepr I'B (1963) Cymepku. M.: ®uzmarrus. 380 c.

PsaGumnackas TA, Konecosa [IA, Capannesa HA, XapueHko
I'JI, Bo6pemosa MIO (2015) Ucnonps3oBaHue cUHTETHYE-
CKHMX ITOJIOBBIX (DEPOMOHOB JUISI CHHKEHUSI TUIOTHOCTH T10-
MUK BPEIHBIX YeIyeKpbUIbIX. Aepoxumus 10:75-89

Caposa JIK (1991) MccnenoBanne reHETUIECKOM AeTepMUHA-
[[UM MOHOBOJIETHHU3MA B ITOMYJISLIMHU SI0JOHHOM II0/105K0P-
K1 Apaparckoil JonmHbl. Agmopedh. oucc. ... k.6.1. EpeBan.
28 c.

Caynmu AX, Bonkosua TB (1996) MoHOBONBTHHH3M y Ha-
CEKOMBIX U €r0 Peryisinusa. Iumomonosuieckoe 0bo3penue
75(2):244-258

CxupksBuutoc A, Tarpsuckaiite JI (1970a) CyTouHblit puT™M
aKTUBHOCTH WMaro s0IoHHOH tuionoxopku (Carpocapsa
pomonella L.). Acta Entomologica Lituanica 1:99-104

Cxupksasuutoc A, Taresackaiite JI (19700) OcoGenno-
CTH TIOBEJICHHS CaMIlOB W CaMOK SIOJIOHHOH IUIO0KOPKH
(Carpocapsa pomonella L.) Bo 1l monoBune cyTok. Acta
Entomologica Lituanica 1:105-119

Cyxopyuenko I'1 (2001) Pe3aucTeHTHOCTH BpeIHBIX OpraHm3-
MOB K IEeCTHIIHIaM — IIpobJieMa 3aluThl pacTeHUI BTOPOH
nonoBuHBI XX cronetus B ctpaHax CHI. Becmuux 3awu-
mul pacmenuti 1:18-37

TpetbsikoB HH (2012) 3amura 5101081 OT BpeauTeneil B lieH-
TpanbHOM peruone Poccun. M.: MCXA um. K.A. Tumups-
3eBa. 265 c.

QampkoBny MU (1962)  Jlucroseptku  (Lepidoptera,
Tortricidae) Jlenunrpanckoit obnactu. Tpyoer 3oonocuue-
ckozo uncmumyma AH CCCP 31:49-80

®ponos AH, I'pymesas B, Kononuyk AI' (2021) Cospe-
MEHHBIE THITBI JIOBYIIIEK JUII MOHUTOPHHTA YEITyEeKPBUIBIX
Ha TIpUMepe KyKypy3Horo Motblibka. MoHnorpadus. CII6.:
Hayxkoemkue Texnonmorun. 120 c.

®ponos AH, Kononuyx AI, I'pymesas VB, Munbipin AA,
Kapaxotos C/I, Ctynos CB, Benauno HB (2024) [TonmoBoit
(epoMOH M yABTpadHONETOBOE H3IYUYEHHE: B3aHMMOJEH-
CTBHE aTTPAKTAaHTHBIX CBONCTB JJIs1 IMAro XJIOMKOBOW COBKH



58 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Helicoverpa armigera (Hbn.) (Lepidoptera, Noctuidae).
Oumomonozuuecxoe obospenue 103(1):29-51. https://doi.
org/10.31857/S0367144524010026

®ponoB AH, Munsiisia AA, 3axaposa FOA, ['pymesas VB,
Kononuyk AT, Tokapes FOC (2020) CsetodepomoHHas J1o-
BYIIKA JUIA JIETAOIIMX HacekoMbIX. [laTeHT Ha mose3Hylo
moznens RU 201632 Ul

[nseac AB (2017) Komnexmus reHETHYECKHX DPECypcoB
siononu (Malus Mill.) ®T'BHY ®UII Bcepoccuiickoro wH-
CTUTYTa I€HETUYECKUX pecypcoB pactenuid um. H.M. Ba-
BuI0Ba. COOPHUK HAYUHBIX MPY008 2ocydapcmeentozo Hu-
Kumcko20 bomanuyecxkozo cada 144(1):79-83

Menpnemosa I'T" (1965) I'eorpaduyeckas n3MeHINBOCTH (Ho-
TOIEPUOANYECKOM PEaKkLUy U CE30HHOTO Pa3BUTHSA AOIOH-
HOW Topoxkopku Laspeyresia pomonella L. (Lepidoptera,
Tortricidae). Tpyoer 3oonoeuueckoeo uncmumyma AH
CCCP 36:5-25

[enpnemosa I'T (1967) Dxonormueckue GakTOpbl, Ompe-
JEISoNe apean sSOMOHHOW IUIONOXKOpPKU Laspeyresia
pomonella L. (Lepidoptera, Tortricidae) B ceBepHOM U
IOKHOM ~ TIONYIIApUsIX. OHmomonozuieckoe 0003peHue
46(3):583-605

[Betkosa BII, Ilogny6onas EH, Mcmannos B, XKypasies CB
(2008) ®epoMOHUTOPHUHT SOIOHHOH TIIONOXKOPKU — OCHO-
Ba 3alIUTHBIX MEPONPUATHI B camax 3amagHoi Cubupwu.
Becmuux Hosocubupckozo 20cy0apcmeennozo azpaprozo
yHusepcumema 1:12-22

Yepanit AM (1981) DOxomoruueckas OIEHKA TOMYJIs-
uuit s0noHHON mIonokopku Laspeyresia pomonella L.
(Lepidoptera, Tortricidae) Ha Ykpanne B cBsi3u ¢ 000CHOBa-
HHEM T'eHeTHYECKOr0 MeTofa O00pbObL. DHmomonozuieckoe
o0bo3pernue 60(1):43-49

UYepnsimies Bb (1961) Bpems néta pa3nnyHbIX HACEKOMBIX Ha
cBeT. 3oonozuyeckuil acypuan 40(7):1009-1018

YepusiieB BB (1996) Dkonorust Hacekombix. M.: M3narenns-
ctBo MI'Y. 304 c.

SAznosenkuit UT, SAxumuayk AIl (2009) YctoitunBocTs caao-
BBIX TTOITYJISIHN IOJTOHHOHN TIOI0KOPKH K OCHOBHBIM KJIac-
caM MHCEKTHLUAOB. MHpopmayuonnwiii bronremens BITPC
MOKBF 40:181-182

SAxoByk BA, Banaxuuna B, lopomenko TH, fAxoByk BM
(2020) Cezonnas muHaM#Ka JIETA SOMOHHOW TUTOAOKOPKH
(Cydia pomonella L.)(Lepidoptera, Tortricidaec) B Kpac-
HONAPCKOM Kpae MO [aHHBIM (EepPOMOHUTOPHHTA. OH-
momonozuyeckoe obospenue 99(2):264-270. https://doi.
org/10.31857/S0367144520020021

Adams CG, McGhee PS, Schenker JH, Gut LJ, Miller JR
(2017a) Line-trapping of codling moth (Lepidoptera:
Tortricidae): a novel approach to improving the precision
of capture numbers in traps monitoring pest density. J Econ
Entomol 110(4):1508—1511. https://doi.org/10.1093/jee/
tox147

Adams CG, Schenker JH, McGhee PS, Gut LJ, Brunner JF,
Miller JR (2017b) Maximizing information yield from
pheromone-baited monitoring traps: estimating plume
reach, trapping radius, and absolute density of Cydia
pomonella (Lepidoptera: Tortricidae) in Michigan apple. J
Econ Entomol 110(2):305-318. https://doi.org/10.1093/jee/
tow258

Afonin AN, Greene SL, Dzyubenko NI, Frolov AN (eds)
(2008) Interactive agricultural ecological atlas of Russia and

neighboring countries, economic plants and their diseases,
pests and weeds. http://www.agroatlas.ru (06.07.2024)

AgasyevalS, Ismailov VY, Nastasiy AS, Nefedova MV (2022)
Development of ways to control codling moth with the help
of biological products and methods. Int J Ecosyst Ecol Sci
12(3):95-100. https://doi.org/10.31407/ijees12.312

Ahirwar MK, Vaishampayan S, Vishwakarma D, Tiwari
H (2023) Comparative analysis of UV and UVLED light
traps for pest control: a cost-efficiency perspective. Int J
Plant Soil Sci 35(22):923-934. https://doi.org/10.9734/
1JPSS/2023/v351224203

Ahmad T, Hassan S, Stephan D (2024). Efficacy of
entomopathogenic fungi against codling moth, Cydia
pomonella (Lepidoptera: Tortricidae). N Z J Botany 1-16.
https://doi.org/10.1080/0028825X.2023.2299363

Alaphilippe A, Capowiez Y, Severac G, Simon S, Saudreau
M, Caruso S, Vergnani S (2016) Codling moth exclusion
netting: an overview of French and Italian experiences.
10OBC WPRS Bull 112:31-35

Altermatt F, Ebert D (2016) Reduced flight-to-light behaviour
of moth populations exposed to long-term urban light
pollution. Biol Lett 12(4):20160111. https://doi.org/10.1098/
rsbl.2016.0111

Anton S, Jacquin-Joly E (2022) Semiochemicals and insect
control. In: Fauvergue X, Rusch A, Barret M, Bardin M,
Jacquin-Joly E, Malausa T, Lannou C (eds) Extended
biocontrol. Dordrecht: Springer. 197-204

Asser-Kaiser S, Fritsch E, Undorf-Spahn K, Kienzle J, Eberle
KE, Gund NA, Reineke A, Zebitz CPW, Heckel DG,
Huber J, Jehle JA (2007) Rapid emergence of baculovirus
resistance in codling moth due to dominant, sex-linked
inheritance. Science 317(5846):1916-1918. https://doi.
org/10.1126/science. 1146542

Azimuth and solar elevation angle. https://planetcalc.com/320
(06.07.2024)

Azizyan A, Gasparyan S, Akopyan A, Ter-Hovhannesyan A
(2002) Modeling of codling moth populations at various
climatic zones in Armenia. Acta Hortic 584:193-200.
https://doi.org/10.17660/ActaHortic.2002.584.23

Baiamonte I, Raffo A, Nardo N, Moneta E, Peparaio M,
D’Aloise A, Kelderer M, Casera C, Paoletti F (2016)
Effect of the use of anti-hail nets on codling moth (Cydia
pomonella) and organoleptic quality of apple (cv. Braeburn)
grown in Alto Adige Region (northern Italy). J Sci Food
Agric 96(6):2025-2032. https://doi.org/10.1002/jsfa.7313

Balasko MK, Bazok R, Mikac KM, Benitez HA, Suazo MJ,
Viana JP, Lemic D, Zivkovié IP (2022) Population genetic
structure and geometric morphology of codling moth
populations from different management systems. Agronomy
12(6):1278. https://doi.org/10.3390/agronomy 12061278

Banazeer A, Afzal MBS, Hassan S, Ijaz M, Shad SA, Serrao
JE (2022) Status of insecticide resistance in Plutella
xylostella (Linnaeus) (Lepidoptera: Plutellidae) from
1997 to 2019: cross-resistance, genetics, biological costs,
underlying mechanisms, and implications for management.
Phytoparasitica  50:465-485.  https://doi.org/10.1007/
$12600-021-00959-z

Bantis F, Smirnakou S, Ouzounis T, Koukounaras A,
Ntagkas N, Radoglou K (2018) Current status and recent
achievements in the field of horticulture with the use of



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 59

light-emitting diodes (LEDs). Sci Hortic 235:437-451.
https://doi.org/10.1016/j.scienta.2018.02.058

Barnes M, Wargo M, Baldwin R (1965) New low intensity
ultraviolet light trap for detection of codling moth activity.
Calif Agric 19(10):6—7

Barnes MM (1991) Codling moth occurrence, host race
formation, and damage. In: van der Geest LPS, Evenhuis
HH (eds) Tortricid pests: their biology, natural enemies and
control. Amsterdam: Elsevier Press. 313-328

Barros-Parada W, Knight AL, Basoalto E, Fuentes-Contreras
E (2013) An evaluation of orange and clear traps with pear
ester to monitor codling moth (Lepidoptera: Tortricidae) in
apple orchards. Cienc Investig Agrar 40(2):307-315

Basoalto A, Ramirez CC, Lavandero B, Devotto L, Curkovic
T, Franck P, Fuentes-Contreras E (2020) Population
genetic structure of codling moth, Cydia pomonella (L.)
(Lepidoptera: Tortricidae), in different localities and host
plants in Chile. Insects 11(5):285. https://doi.org/10.3390/
insects11050285

Bassi A, Rison JL, Wiles JA (2009) Chlorantraniliprole
(DPX-E2Y45, Rynaxypyr®, Coragen®), a new diamide
insecticide for control of codling moth (Cydia pomonella),
Colorado potato beetle (Leptinotarsa decemlineata) and
European grapevine moth (Lobesia botrana). Nova Gorica
4(5):39-45

Batiste WC (1970) A timing sex-pheromone trap with special
reference to codling moth collections. J Econ Entomol
63(3):915-918. https://doi.org/10.1093/jee/63.3.915

Batiste WC, Berlowitz A, Olson WH, DeTar JE, Joos IL
(1973a) Codling moth: estimating time of first egg hatch in
the field — a supplement to sex-attractant traps in integrated
control. Environ Entomol 2(3):387-392. https://doi.
org/10.1093/ee/2.3.387

Batiste WC, Olson WH, Berlowitz A (1973b) Codling moth:
diel periodicity of catch in synthetic sex attractant vs.
female-baited traps. Environ Entomol 2(4):673—676. https://
doi.org/10.1093/ee/2.4.673

Batiste WC, Olson WH, Berlowitz A (1973¢) Codling moth:
influence of temperature and daylight intensity on periodicity
of daily flight in the field. J Econ Entomol 66(4):883—892.
https://doi.org/10.1093/jee/66.4.883

Beers EH, Stuckling DM, Prokopy RJ, Avila J (2003) Ecology
and management of apple arthropod pests. In: Ferree DC,
Warrington 1J (eds) Apples: botany, production and uses.
Wallingford: CABI Publishing. 489-514

Benelli G, Lucchi A, Thomson D, Ioriatti C (2019) Sex
pheromone aerosol devices for mating disruption:
challenges for a brighter future. Insects 10(10):308. https://
doi.org/10.3390/insects 10100308

Beroza M, Bierl BA, Moffitt HR (1974) Sex pheromones: (E,
E)-8, 10-dodecadien-1-ol in the codling moth.
Science 183(4120):89-90. https://doi.org/10.1126/
science.183.4120.89

Bessho M, Shimizu K (2012) Latest trends in LED lighting.
Electron Commun Jpn 95(1):1-7. https://doi.org/10.1002/
ecj.10394

Biganski S, Kienzle J, Zimmer J, Esenova G, Maisel H,
Benduhn B, Jehle JA (2024) “OekoapfelForward”: new
strategies for codling moth resistance management and
fungicide reduction in organic apple production. Proc. 21st
Int. Conf. Organic Fruit-Growing, Filderstadt. 78-81

Blake AJ, Go MC, Hahn GS, Grey H, Couture S, Gries G
(2019) Polarization of foliar reflectance: novel host plant cue
for insect herbivores. Proc R Soc B 286(1915):20192198.
https://doi.org/10.1098/rspb.2019.2198

Bloem S, Carpenter J, McCluskey A, Fugger R, Arthur S,
Wood S (2007) Suppression of the codling moth Cydia
pomonella in British Columbia, Canada using an area-wide
integrated approach with an SIT component. In: Vreysen
MIJB, Robinson AS, Hendrichs J (eds) Area-wide control
of insect pests: from research to field implementation.
Dordrecht: Springer. 591-601

Blomberg O, Itimies J, Kuusela K (1976) Insect catches in a
blended and a black light-trap in northern Finland. Oikos
27(1):57-63. https://doi.org/10.2307/3543432

Blomberg O, Itdmies J, Kuusela K (1978) The influence
of weather factors on insect catches in traps equipped
with different lamps in northern Finland. Ann Zool Fenn
44(2):56-62

Boivin T, Bouvier JC, Beslay D, Suphanor B (2004) Variability
in diapause propensity within populations of a temperate
insect species: interactions between insecticide resistance
genes and photoperiodism. Biol J Linn Soc 83(3):341-351.
https://doi.org/10.1111/j.1095-8312.2004.00392.x

Boivin T, Chabert D’Hiéres C, Bouvier JC, Beslay D, Sauphanor
B (2001) Pleiotropy of insecticide resistance in the codling
moth, Cydia pomonella. Entomol Exp Appl 99(3):381-386.
https://doi.org/10.1046/j.1570-7458.2001.00838.x

Borden AD (1931) Some field observations on codling moth
behavior. J Econ Entomol 24(6):1137-1145. https://doi.
org/10.1093/jee/24.6.1137

Bosch D, Rodriguez MA, Avilla J (2018) Monitoring
resistance of Cydia pomonella (L.) Spanish field populations
to new chemical insecticides and the mechanisms involved.
Pest Manage Sci 74(4):933-943. https://doi.org/10.1002/
ps.4791

Bourget CM (2008) An introduction to light-emitting diodes.
HortScience 43(7):1944-1946. https://doi.org/10.21273/
HORTSCIL.43.7.1944

Bouvier JC, Bués R, Boivin T, Boudinhon L, Beslay D,
Sauphanor B (2001) Deltamethrin resistance in the codling
moth (Lepidoptera: Tortricidae): inheritance and number
of genes involved. Heredity 87(4):456—462. https://doi.
org/10.1046/j.1365-2540.2001.00928.x

Brehm G (2017) A new LED lamp for the collection of
nocturnal Lepidoptera and a spectral comparison of light-
trapping lamps. Nota Lepidopterol 40(1):87—108. https://
doi.org/10.3897/n1.40.11887

Briscoe A, Chittka L (2001) The evolution of color vision
in insects. Annu Rev Entomol 46:471-510. https://doi.
org/10.1146/annurev.ento.46.1.471

Brunner JF, Dunley JE, Beers EH, Jones VP (2005) Building
a multi-tactic biologically intensive pest management
system for Washington orchards. In: Felsot AS, Racke KD
(eds) Crop protection products for organic agriculture:
environmental, health, and efficacy assessment. Washington
DC: American Chemical Society. 131-143. https://doi.
org/10.1021/bk-2007-0947.ch009

Buddenbrock W von (1917) Die Lichtkompaflbewegung
bei den Insekten, insbesondere den Schmetterlingsraupen.
Sitzungsberichte der Heidelberger Akademie der



60 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Wissenschaften, Mathematisch-Naturwissenschaftliche
Klasse. 8:1-26

Bués R, Toubon JF (1992) Polymorphisme enzymatique
dans différentes populations de Cydia pomonella L. (Lep.
Tortricidae). Acta Oecol 13(5):583-591

Bués R, Toubon JF, Poitout HS (1995) Variabilité
écophysiologique et enzymatique de Cydia pomonella L
en fonction de ’origine géographique et de la plante hote.
Agronomie 15(3—4):221-231

Burkett DA, Butler JF, Kline DL (1998) Field evaluation of
colored light-emitting diodes as attractants for woodland
mosquitoes and other Diptera in north central Florida. J Am
Mosq Control Assoc 14(2):186—195

Bush MR, Abdel-All YA, Rock GC (1993) Parathion resistance
and esterase activity in codling moth (Lepidoptera:
Tortricidae) from North Carolina. J Econ Entomol
86(3):660-666. https://doi.org/10.1093/jee/86.3.660

Butt BA, McGovern TP, Beroza M, Hathaway DO (1974)
Codling moth: cage and field evaluations of traps baited
with a synthetic sex attractant. J Econ Entomol 67(1):37—
40. https://doi.org/10.1093/jee/67.1.37

Cardé RT (2021) Mating disruption with pheromones
for control of moth pests in area-wide management
programmes. In: Hendrichs J, Pereira R, Vreysen MIJB (eds)
Area-wide integrated pest management: development and
field application. Boca Raton USA & Abingdon UK: CRC
Press. 779-794

Cartier L (2015) Economic benefits of using sterile insect
technique and mating disruption to control codling moth.
Int J Biol 71(9):14-25. https://doi.org/10.5539/jas.vIn9p14

Castrovillo PJ, Cardé RT (1979) Environmental
regulation of female -calling and male pheromone
response periodicities in the codling moth (Laspeyresia
pomonella). J Insect Physiol 25(8):659—667. https://doi.
org/10.1016/0022-1910(79)90116-1

Chapman JW, Reynolds DR, Smith AD, Riley JR,
Pedgley DE, Woiwod IP (2002) High-altitude migration
of the diamondback moth Plutella xylostella to the
UK: a study using radar, aerial netting, and ground
trapping. Ecol Entomol 27(6):641-650. https://doi.
org/10.1046/j.1365-2311.2002.00472.x

Charmillot PJ, Hofer D, Pasquier D (2000) Attract and
kill: a new method for control of the codling moth Cydia
pomonella. Entomol Exp Appl 94(2):211-216. https://doi.
org/10.1046/j.1570-7458.2000.00621.x

Chen MH, Dorn S (2010) Microsatellites reveal genetic
differentiation among populations in an insect species
with high genetic variability in dispersal, the codling
moth, Cydia pomonella (L.)(Lepidoptera: Tortricidae).
Bull Entomol Res 100(1):75-85. https://doi.org/10.1017/
S0007485309006786

Chen MZ, Cao LJ, Li BY, Chen JC, Gong Y], Yang Q, Schmidt
TL, Yue L, Zhu JY, Li H, Chen XX (2021) Migration
trajectories of the diamondback moth Plutella xylostella
in China inferred from population genomic variation. Pest
Manage Sci 77(4):1683-1693. https://doi.org/10.1002/
ps.6188

Chen T, Chu C, Henneberry TJ, Umeda K (2004)
Monitoring and trapping insects on poinsettia with yellow
sticky card traps equipped with light-emitting diodes.

HortTechnology 14(3):337-341. https://doi.org/10.21273/
HORTTECH.14.3.0337

Chouinard G, Firlej A, Cormier D (2016) Going beyond
sprays and killing agents: exclusion, sterilization and
disruption for insect pest control in pome and stone fruit
orchards. Sci Hortic 208:13-27. https://doi.org/10.1016/j.
scienta.2016.03.014

Chouinard G, Veilleux J, Pelletier F, Larose M, Philion V,
Cormier D (2017) Impact of exclusion netting row covers
on arthropod presence and crop damage to ‘Honeycrisp’
apple trees in North America: a five-year study. Crop Prot
98:248-254. https://doi.org/10.1016/j.cropro.2017.04.008

Chu CC, Che TY, Simmons AM, Jackson CG, Alexander PA,
Henneberry TJ (2003) Development of light-emitting diode
(LED) traps for whiteflies and other insects. IOBC WPRS
Bull 26(10):27-32

Chu CC, Simmons AM, Chen TY, Alexander PJ, Henneberry
TJ (2004) Lime green light-emitting diode equipped yellow
sticky card traps for monitoring whiteflies, aphids and
fungus gnats in greenhouses. Insect Sci 11(2):125-133.
https://doi.org/10.1111/j.1744-7917.2004.tb00186.x

Cichon LI, Solefio J, Garrido SA, Guiiaza N, Montagna CM,
Franck P, Olivares J, Musleh S, Rodriguez MA, Fuentes-
Contreras E (2021) Genetic structure of Cydia pomonella
populations in Argentina and Chile implies isolating barriers
exist between populations. J Appl Entomol 145(9):911-921.
https://doi.org/10.1111/jen.12921

Cohnstaedt LEE, Gillen JI, Munstermann LE (2008) Light-
emitting diode technology improves insect trapping.
J Am Mosq Control Assoc 24(2):331-334. https://doi.
0rg/10.2987%2F5619.1

Collins DL (1934) Iris-pigment migration and its relation to
behaviour in the codling moth. J Exp Zool 69(2):165-197.
https://doi.org/10.1002/jez.1400690202

Collins DL, Machado W (1943) Reactions of the codling moth
to artificial light and the use of light traps in its control.
J Econ Entomol 36(6):885—893. https://doi.org/10.1093/
jee/36.6.885

Collins DL, Nixon MW (1930) Responses to light of the bud
moth and leaf roller. Bull New York State Agric Exp Sta
583:1-32

Comeau A, Roelofs WL (1973) Sex attraction specificity in
the Tortricidae. Entomol Exp Appl 16(2):191-200. https://
doi.org/10.1111/.1570-7458.1973.tb00265.x

Coracini M, Bengtsson M, Liblikas I, Witzgall P
(2004) Attraction of codling moth males to apple
volatiles. Entomol Exp Appl 110(1):1-10. https://doi.
org/10.1111/1.0013-8703.2004.00124.x

Crook DJ, Chiesa SG, Warden ML, Nadel H, Toriatti C, Furtado
M (2022) Electrophysiologically determined spectral
responses in Lobesia botrana (Lepidoptera: Tortricidae). J
Econ Entomol 115(5):1499-1504. https://doi.org/10.1093/
jee/toac124

Cross JV, Solomon MG, Chandler D, Jarrett P, Richardson PN,
Winstanley D, Bathon H, Huber J, Keller B, Langenbruch
GA, Zimmermann G. (1999) Biocontrol of pests of apples
and pears in Northern and Central Europe: 1. Microbial
agents and nematodes. Biocontrol Sci Technol 9(2):125—
149. https://doi.org/10.1080/09583159929721

Culver DJ, Barnes MM (1977) Contribution to the use of
the synthetic pheromone in monitoring codling moth



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 61

populations. J Econ Entomol 70(4):489-492. https://doi.
org/10.1093/jee/70.4.489

Cutright CR (1937) Codling moth biology and control
investigations. Ohio Agric Exp Sta 583:1-45

Czaja K, Goralczyk K, Strucinski P, Hernik A, Korcz
W, Minorczyk M, Lyczewska M, Ludwicki JK (2015)
Biopesticides — towards increased consumer safety in the
European Union. Pest Manage Sci 71(1):3-6. https://doi.
org/10.1002/ps.3829

da Silva AA, Rebélo JMM, Carneiro BF, Castro MPP, de
Sousa de Almeida M, Ponte IS, Aguiar JVC, Silva FS (2019)
Exploiting the synergistic effect of kairomones and light-
emitting diodes on the attraction of phlebotomine sand flies
to light traps in Brazil. J Med Entomol 56(5):1441-1445.
https://doi.org/10.1093/jme/tjz073

Dave JV, Ramanathan KR (1956) On the intensity and
polarisation of the light from the sky during twilight. Proc
Indian Acad Sci A 43(2):67-78

De Waal JY, Addison MF, Malan, AP (2017) Potential of
Heterorhabditis zealandica (Rhabditida: Heterorhabditidae)
for the control of codling moth, Cydia pomonella
(Lepidoptera: Tortricidae) in semi-field trials under South
African conditions. Int J Pest Manage 64(2):102—109.
https://doi.org/10.1080/09670874.2017.1342149

De Waal JY, Malan AP, Addison MF (2011) Evaluating
mulches together with Heterorhabditis  zealandica
(Rhabditida: Heterorhabditidae) for the control of diapausing
codling moth larvae, Cydia pomonella (L.)(Lepidoptera:
Tortricidae). Biocontrol Sci Technol 21(3):255-270. https://
doi.org/10.1080/09583157.2010.540749

Descoins C, Henrick CA (1972) Stereoselective synthesis
of a sex attractant of codling moth. Tetrahedron Lett
13(30):2999-3002

DiGiacomo G, Nelson SG, Jacobson J, Klodd A, Hutchison
WD (2023) Hail netting: an economically competitive IPM
alternative to insecticides for Midwest apple production.
Front Insect Sci 3:1266426. https://doi.org/10.3389/
finsc.2023.1266426

Doerr MD, Brunner JF, Granger KR (2012) Incorporating
organophosphate alternative insecticides into codling moth
management programs in Washington apple orchards. J
Integr Pest Manage 3(2):E1-4. https://doi.org/10.1603/
IPM09001

Dolatti L, Hossienpour S (2021) Host adaptation in Cydia
pomonella (Lepidoptera: Tortricidae) using microsatellite
DNA markers. J Crop Prot 10(2):401-409

Duehl AJ, Cohnstaedt LW, Arbogast RT, Teal PEA (2011)
Evaluating light attraction to increase trap efficiency for
Tribolium castaneum (Coleoptera: Tenebrionidae). J Econ
Entomol  104(4):1430-1435.  https://doi.org/10.1603/
EC10458

El-Ghany NM (2019) Semiochemicals for controlling insect
pests. J Plant Prot Res 59(1):1-11. https://doi.org/10.24425/
jppr.2019.126036

El-Sayed AM, Suckling DM, Byers JA, Jang EB,
Wearing CH (2009) Potential of “lure and kill” in long-
term pest management and eradication of invasive
species. J Econ Entomol 102(3):815-835. https://doi.
org/10.1603/029.102.0301

El-Sayed AM, Suckling DM, Wearing CH, Byers JA (2006)
Potential of mass trapping for long-term pest management

and eradication of invasive species. J Econ Entomol
99(5):1550-1564. https://doi.org/10.1093/jee/99.5.1550

EPPO Global Data Base (2022) Cydia pomonella (CARPPO).
Last updated: 2022-12-14. https://gd.eppo.int/taxon/
CARPPO/distribution (06.07.2024)

Epsky ND, Morrill WL, Mankin RW (2008) Traps for
capturing insects. In: Capinera JL (ed) Encyclopedia of
entomology. Second Edition. Berlin, Heidelberg: Springer
Science & Business Media. 3887-3901

Erler F, Tosun HS (2023) Mass-trapping the codling moth,
Cydia pomonella (L.)(Lepidoptera: Tortricidae), using
newly designed light trap reduces fruit damage in apple
orchards. J Plant Dis Prot 130:795-807. https://doi.
org/10.1007/s41348-023-00735-7

Eyer JR (1934) Further observations on limiting factors in
codling moth bait and light trap attrahency. J Econ Entomol
27(3):722-723

Eyer JR (1937) Ten-years’ experiments with codling moth
bait traps, light traps, and trap bands. Bull New Mexico
Agric Exp Sta 253:1-67

Fabian ST, Sondhi Y, Allen PE, Theobald JC, Lin HT (2024)
Why flying insects gather at artificial light. Nat Commun 15
(1):689. https://doi.org/10.1038/s41467-024-44785-3

Falcon J, Torriglia A, Attia D, Viénot F, Gronfier C, Behar-
Cohen F, Martinsons C, Hicks D (2020) Exposure to
artificial light at night and the consequences for flora, fauna,
and ecosystems. Front Neurosci 14:602796. https://doi.
org/10.3389/fnins.2020.602796

Fan J, Jehle JA, Rucker A, Nielsen AL (2022) First evidence
of CpGV resistance of codling moth in the USA. Insects
13(6):533. https://doi.org/10.3390/insects 13060533

Flesch P (2006) Light and light sources: high-intensity
discharge lamps. Berlin: Springer. 344 pp. https:/doi.
org/10.1007/978-3-540-32685-4

FoltaKM,KossLL,McMorrow R, KimHH, KenitzJD, Wheeler
R, Sager JC (2005) Design and fabrication of adjustable
red-green-blue LED light arrays for plant research. BMC
Plant Biol 5:17. https://doi.org/10.1186/1471-2229-5-17

Franck P, Reyes M, Olivares J, Sauphanor B (2007) Genetic
architecture in codling moth populations: comparison
between microsatellite and insecticide resistance
markers. Mol Ecol 16(17):3554-3564. https://doi.
org/10.1111/j.1365-294X.2007.03410.x

Franck P, Ricci B, Klein EK, Olivares J, Simon S, Cornuet JM,
Lavigne C (2011) Genetic inferences about the population
dynamics of codling moth females at a local scale. Genetica
139:949-960. https://doi.org/10.1007/s10709-011-9598-5

Franck P, Timm AE (2010) Population genetic structure
of Cydia pomonella: a review and case study comparing
spatiotemporal variation. J Appl Entomol 134(3):191-200.
https://doi.org/10.1111/j.1439-0418.2009.01426.x

Frank KD (1988) Impact of outdoor lighting on moths: an
assessment. J Lepid Soc 42(2):63-93

Freas CA, Spetch ML (2023) Varieties of visual navigation in
insects. Anim Cogn 26(1):319-342. https://doi.org/10.1007/
s10071-022-01720-7

Frewin AJ, Adams C, Judd G, Hazell J (2022) Wind tunnel
and field evaluation of trapping efficiency of semiochemical
baited camera-traps for capturing codling moth (Lepidoptera:
Tortricidae). J Econ Entomol 115(6):2004-2012. https://
doi.org/10.1093/jee/toac132



62 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Fritsch E, Undorf-Spahn K, Kienzle J, Zebitz C, Hiiber J
(2005) Apfelwickler-Granulovirus: Erste Hinweise auf
Unterschiede in der Empfindlichkeit lokaler Apfelwickler-
Populationen. Nachr Dtsch Pflanzenschutzd 57:29-34

Frolov AN (2022) Controlling the behavior of harmful insects:
light and chemical signals and their combined action.
Entomol Rev 102(6):782-819. https://doi.org/10.1134/
S0013873822060033

Frolov AN, Grushevaya IV, Kononchuk AG (2020) LEDS
and semiochemicals vs. sex pheromones: tests of the
European corn borer attractivity in the Krasnodar Territory.
Plant  Protection News 103(4):270-274. https://doi.
org/10.31993/2308-6459-2020-103-4-13989

Fu X, Xing Z, Liu Z, Ali A, Wu K (2014) Migration of
diamondback moth, Plutella xylostella, across the Bohai
Sea in northern China. Crop Prot 64:143—149. https://doi.
org/10.1016/j.cropro.2014.06.021

Fuentes-Contreras E, Espinoza JL, Lavandero B, Ramirez
CC (2008) Population genetic structure of codling moth
(Lepidoptera: Tortricidae) from apple orchards in central
Chile. J Econ Entomol 101(1):190-198. https:/doi.
org/10.1093/jee/101.1.190

Furlong MJ, Wright DJ, Dosdall LM (2013) Diamondback
moth ecology and management: problems, progress and
prospects. Annu Rev Entomol 58:517-541. https://doi.
org/10.1146/annurev-ento-120811-153605

Gebhardt MM, Eberle KE, Radtke P, Jehle JA (2014)
Baculovirus resistance in codling moth is virus isolate-
dependent and the consequence of a mutation in viral gene
pe38. Proc Natl Acad Sci USA 111(44):15711-15716.
https://doi.org/10.1073/pnas. 1411089111

Geier PW (1960) Physiological age of codling moth females
(Cydia pomonella (L.)) caught in bait and light traps. Nature
185(4714):709. https://doi.org/10.1038/185709a0

Geier PW (1963) The life history of codling moth, Cydia
pomonella (L.) (Lepidoptera: Tortricidae), in the Australian
capital territory. Aust J Zool 11(3):323-367. https://doi.
org/10.1071/209630323

Gentry CR, Davis DR (1973) Weather: influence on catches
of adult cabbage loopers in traps baited with BL only or
with BL plus synthetic sex pheromone. Environ Entomol
2(6):1074-1077. https://doi.org/10.1093/ee/2.6.1074

Gregg PC, Del Socorro AP, Landolt PJ (2018) Advances in
attract-and-kill for agricultural pests: beyond pheromones.
Annu Rev Entomol 63:453—470. https://doi.org/10.1146/
annurev-ento-031616-035040

Gross J, Franco JC (2022) Novel trends on semiochemicals
and semiophysicals for insect science and management.
Entomol Gen 42(2):163-165. https://doi.org/10.1127/
entomologia/2022/1535

Groves JR (1955) A comparison of bait and light traps for
catching codling moths, Cydia pomonella (L.). Forty
Second Report East Malling Research Station. 146—148

Gu H, Hughes J, Dorn S (2006) Trade-off between
mobility and fitness in Cydia pomonella L. (Lepidoptera:
Tortricidae). FEcol Entomol 31(1):68-74. https:/doi.
org/10.1111/.0307-6946.2006.00761.x

Giimiissoy A, Yiiksel E, Ozer G, imren M, Canhilal R, Amer M,
Dababat AA (2022) Identification and biocontrol potential
of entomopathogenic nematodes and their endosymbiotic
bacteria in apple orchards against the codling moth,

Cydia pomonella (L.) (Lepidoptera: Tortricidae). Insects
13(12):1085. https://doi.org/10.3390/insects13121085

Gund NA, Wagner A, Timm AE, Schulze-Bopp S, Jehle JA,
Johannesen J, Reineke A (2012) Genetic analysis of Cydia
pomonella (Lepidoptera: Tortricidae) populations with
different levels of sensitivity towards the Cydia pomonella
granulovirus (CpGV). Genetica 140(4—6):235-247. https://
doi.org/10.1007/s10709-012-9675-4

Guo S, Ge X, Zou Y, Zhou Y, Wang T, Zong S (2021)
Projecting the global potential distribution of Cydia
pomonella (Lepidoptera: Tortricidae) under historical and
RCP 4.5 climate scenarios. J Insect Sci 21(2):15. https://doi.
org/10.1093/jisesa/ieab024

Hamilton DW, Steiner LF (1939) Light traps and codling
moth control. J Econ Entomol 32(6):867-872. https://doi.
org/10.1093/jee/32.6.867

Hammerle B, Kolb G (1987) Structure of the dorsal eye region
of the moth, Adoxophyes reticulana Hb (Lepidoptera:
Tortricidae). Int J Insect Morphol Embryol 16(2):121-129.
https://doi.org/10.1016/0020-7322(87)90012-2

Harcourt DG (1954) The biology and ecology of the
diamondback moth, Plutella maculipennis, Curtis, in
Eastern Ontario. PhD thesis, 107 pp.

Harcourt DG (1957) Biology of the diamondback moth,
Plutella maculipennis (Curt.)(Lepidoptera: Plutellidae),
in Eastern Ontario. II. Life-history, behaviour, and host
relationships. Can Entomol 89(12):554-564. https://doi.
org/10.4039/Ent89554-12

Hartley D, Davies AR, Laude G, Pell JK, Reed A, Guzman
Franco AW, Fitzgerald JD, James C, Jay C, Solomon MG,
Avilla J, Bosch D, Hall DR, Farman DI (2005) Auto-
dissemination of a fungal pathogen for codling moth control
in apple. The British Crop Production Council International
Congress — Crop Science & Technology, Session 4B
Biological Control of Pests in Field Crops. 321-326

Hathaway DO (1981) Codling moth: field evaluation of
blacklight and sex attractant traps. Agricultural Research
Service, USDA. Advances in Agricultural Technology,
Western Series, 19. 4 p.

Hatteland BA, De Andrade Moral R, Jaastad G, Myren G,
Bjotveit E, Sekse IL, Westruma. K, Trandem N (2023)
Pesticide use, arthropod fauna and fruit damage in apple
orchards in a Nordic climate. Pest Manage Sci 79(12):5292—
5303. https://doi.org/10.1002/ps.7738

Headlee TJ (1932) Further studies of the effects of
electromagnetic waves on insects. J Econ Entomol
25(2):276-288. https://doi.org/10.1093/jee/25.2.276

Heikinheimo O (1971) On the phenology and light trapping
of the codling moth (Laspeyresia pomonella L., Lep.,
Tortricidae). Acta Entomol Fenn 28:33—40

Heinze S, Narendra A, Cheung A (2018) Principles of insect
path integration. Curr Biol 28(17):R1043—-R1058. https://
doi.org/10.1016/j.cub.2018.04.058

Herms WB (1929) A field test of the effect of artificial light
on the behavior of the codling moth Carpocapsa pomonella
Linn. J Econ Entomol 22(1):78-88. https://doi.org/10.1093/
jee/22.1.78

Herms WB (1932) Deterrent effect of artificial light on
the codling moth. Hilgardia 7(7):263-280. https://doi.
org/10.3733/hilg.v07n07p263



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 63

Herms WB (1947) Some problems in the use of artificial light
in crop protection. Hilgardia 17(10):359-375

Hironaka M, Hariyama T (2014) Diverse mechanisms of insect
orientation to light. Jpn J Appl Entomol Zool 58(2):93-109.
https://doi.org/10.1303/jjacz.2014.93

Homberg U (2004) In search of the sky compass in the
insect brain. Naturwissenschaften 91:199-208. https://doi.
org/10.1007/s00114-004-0525-9

Homberg U, Heinze S, Pfeiffer K, Kinoshita M, El Jundi B
(2011) Central neural coding of sky polarization in insects.
Philos Trans R Soc Lond B Biol Sci 366(1565):680—687.
https://doi.org/10.1098%2Frstb.2010.0199

Hopkinson RF, Soroka JJ (2010) Air trajectory model
applied to an in-depth diagnosis of potential diamondback

moth infestations on the Canadian Prairies. Agric
For Meteorol 150(1):1-11.  https://doi.org/10.1016/j.
agrformet.2009.07.015

Horner RM, Lo PL, Rogers DJ, Walker JTS, Suckling DM
(2020) Combined effects of mating disruption, insecticides,
and the sterile insect technique on Cydia pomonella in
New Zealand. Insects 11(12):837. https://doi.org/10.3390/
insects11120837

Howell JF, Clift AE (1974) The dispersal of sterilized codling
moths released in the Wenas Valley, Washington. Environ
Entomol 3(1):75-81. https://doi.org/10.1093/ee/3.1.75

Howse P, Armsworth C, Baxter I (2007) Autodissemination of
semiochemicals and pesticides: a new concept compatible
with the sterile insect technique. In: Vreysen MJB, Robinson
AS, Hendrichs J (eds) Area-wide control of insect pests:
from research to field implementation. Dordrecht: Springer.
275-281

Hsiao HS (1973) Flight paths of night-flying moths to
light. J Insect Physiol 19(10):1971-1976. https://doi.
org/10.1016/0022-1910(73)90191-1

Hughes JV (1964) Sky brightness as a function of altitude.
Appl  Opt 3(10):1135-1138.  https://doi.org/10.1364/
A0.3.001135

Hussain B, Ahmad B, Bilal S (2015) Monitoring and mass
trapping of the codling moth, Cydia pomonella, by the use
of pheromone baited traps in Kargil, Ladakh, India. Int J
Fruit Sci 15(1):1-9. https://doi.org/10.1080/15538362.201
3.819207

Hutchins RE (1940) Insect activity at a light trap during
various periods of the night. J Econ Entomol 33(4):654—
657. https://doi.org/10.1093/jee/33.4.654

Idier M, Siegwart M, Barrés B, Maugin S, Olivares J, Gauffre
B (2023) Genetic characterization of multiple insecticide
resistances in Cydia pomonella (L.) using RNAseq.
Entomol Gen 43(3):545-554. https://doi.org/10.1127/
entomologia/2023/2029

Infusino M, Brehm G, Di Marco C, Scalercio S (2017)
Assessing the efficiency of UV LEDs as light sources for
sampling the diversity of macro-moths (Lepidoptera). Eur J
Entomol 114:25. https://doi.org/10.14411/eje.2017.004

Jaffe BD, Guédot C, Landolt PJ (2018) Mass-trapping codling
moth, Cydia pomonella (Lepidoptera: Torticidae), using a
kairomone lure reduces fruit damage in commercial apple
orchards. J Econ Entomol 111(4):1983—-1986. https://doi.
org/10.1093/jee/toy111

Jakobsson J, Henze MJ, Svensson GP, Lind O, Anderbrant
O (2017) Visual cues of oviposition sites and spectral

sensitivity of Cydia strobilella L. J Insect Physiol 101:161—
168. https://doi.org/10.1016/j.jinsphys.2017.06.006

Jarfas J, Viola M (1981) The impact of meteorological factors
onto the light-attraction of codling moth. Acta Phytopathol
Acad Sci Hung 16(3/4):399-404

Jehle JA, Schulze-Bopp S, Undorf-Spahn K, Fritsch E (2017)
Evidence for a second type of resistance against Cydia
pomonella granulovirus in field populations of codling
moths. Appl Environ Microbiol 83(2):¢02330-16. https://
doi.org/10.1128/AEM.02330-16

Jha PK, Zhang N, Rijal JP, Parker LE, Ostoja S, Pathak TB
(2024) Climate change impacts on insect pests for high value
specialty crops in California. Sci Total Environ 906:167605.
https://doi.org/10.1016/j.scitotenv.2023.167605

Jiang D, Chen S, Hao M, Fu J, Ding F (2018) Mapping
the potential global codling moth (Cydia pomonella L.)
distribution based on a machine learning method. Sci Rep
8:13093. https://doi.org/10.1038/s41598-018-31478-3

Joshi NK, Hull LA, Krawczyk G, Rajotte EG (2008) Field
results of mating disruption technologies for the control
of codling moth, Cydia pomonella (L.), and oriental fruit
moth, Grapholita molesta (Busck) in Pennsylvania apple
orchards. Asp Appl Biol 84:153

Joshi NK, Hull LA, Rajotte EG, Krawczyk G, Bohnenblust
E (2011) Evaluating sex-pheromone- and kairomone-
based lures for attracting codling moth adults in mating
disruption versus conventionally managed apple orchards in
Pennsylvania. Pest Manage Sci 67(10):1332—1337. https://
doi.org/10.1002/ps.2194

Ju D, Mota-Sanchez D, Fuentes-Contreras E, Zhang YL,
Wang XQ, Yang XQ (2021) Insecticide resistance in the
Cydia pomonella (L): global status, mechanisms, and
research directions. Pestic Biochem Physiol 178:104925.
https://doi.org/10.1016/j.pestbp.2021.104925

Judd GJR, Gardiner MGT (2005) Towards eradication of
codling moth in British Columbia by complimentary
actions of mating disruption, tree banding and sterile
insect technique: five-year study in organic orchards.
Crop  Prot 24(8):718-733. https://doi.org/10.1016/j.
cropro.2004.12.009

Kadoi¢ Balasko M, Bazok R, Mikac KM, Lemic D, Paja¢
Zivkovié I (2020) Pest management challenges and control
practices in codling moth: a review. Insects 11(1):38. https://
doi.org/10.3390/insects11010038

Kamali H, Koliaei R, Taghadosi M (2017) Codling moth,
Cydia pomonella (L.)(Lep.: Tortricidae) control by mating
disruption method by synthetic pheromones in Khorasan
Razavi Province. J Iran Plant Prot Res 30(4):646—653.
https://doi.org/10.22067/jpp.v30i4.50725

Kashirskaya N, Kuzin A, Kochkina A, Kirina 1 (2022)
Results of “Shin-Etsu” pheromone application on immune
cultivars in the apple protection system to control of codling
moth. BIO Web Conf 47:05009. https://doi.org/10.1051/
bioconf/20224705009

Keil S, GuH, Dorn S (2001a) Diel patterns of locomotor activity
inCydiapomonella: ageand sexrelated differencesand effects
of insect hormone mimics. Physiol Entomol 26(4):306-314.
https://doi.org/10.1046/j.0307-6962.2001.00247.x

Keil S, Gu HN, Dorn S (2001b) Response of Cydia pomonella
to selection on mobility: laboratory evaluation and field



64 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

verification. Ecol Entomol 26(5):495-501. https://doi.
org/10.1046/.1365-2311.2001.00346.x

Khaghaninia S, Mohammadi SA, Sarafrazi AM, Nejad
KHI (2011) Population variation of codling moth Cydia
pomonella (Lep.; Tortricidae) based on molecular data from
northwestern Iran. Turk J Zool 35(4):571-578. https://doi.
org/10.3906/z00-0911-98

Kim K, Huang Q, Lei C (2019) Advances in insect phototaxis
and application to pest management: a review. Pest Manage
Sci 75:3135-3143. https://doi.org/10.1002/ps.5536

Knight A, Cichon L, Lago J, Fuentes-Contreras E, Barros-
Parada W, Hull L, Krawczyk G, Zoller B, Hansen R, Hilton
R, Basoalto E (2014) Monitoring oriental fruit moth and
codling moth (Lepidoptera: Tortricidae) with combinations
of pheromones and kairomones. J Appl Entomol
138(10):783—794. https://doi.org/10.1111/jen.12138

Knight AL (2008) Codling moth areawide integrated pest
management. In: Koul O, Cuperus G, Elliott N (eds)
Areawide pest management: theory and implementation.
Wallingford: CABI. 159-190

Knight AL (2010a) Cross-resistance between azinphos-
methyl and acetamiprid in populations of codling moth,
Cydia pomonella (L.)(Lepidoptera: Tortricidae), from
Washington State. Pest Manage Sci 66(8):865-874. https://
doi.org/10.1002/ps.1955

Knight AL (2010b) Increased catch of female codling moth
(Lepidoptera: Tortricidae) in kairomone-baited clear
delta traps. Environ Entomol 39(2):583-590. https://doi.
org/10.1603/EN09023

Knight AL, Fisher J (2006) Increased catch of codling moth
(Lepidoptera: Tortricidae) in semiochemical-baited orange
plastic delta-shaped traps. Environ Entomol 35(6):1597—
1602. https://doi.org/10.1093/ee/35.6.1597

Knight AL, Hawkins L, McNamara K, Hilton R (2009)
Monitoring and managing codling moth clearly and
precisely. Good Fruit Grower 60(5):26-27

Knight AL, Larson D, Christianson B (2002) Flight tunnel
and field evaluations of sticky traps for monitoring codling
moth (Lepidoptera: Tortricidae) in sex pheromone-treated
orchards. J Entomol Soc B C 99:107-116

Knight AL, Light DM (2005) Developing action thresholds for
codling moth (Lepidoptera: Tortricidae) with pear ester- and
codlemone-baited traps in apple orchards treated with sex
pheromone mating disruption. Can Entomol 137(6):739—
747. https://doi.org/10.4039/n05-040

Knight AL, Light DM (2012) Monitoring codling moth
(Lepidoptera: Tortricidae) in sex pheromone-treated
orchards with (E)-4, 8-dimethyl-1, 3, 7-nonatriene or pear
ester in combination with codlemone and acetic acid.
Environ Entomol 41(2):407-414. https://doi.org/10.1603/
ENI11310

Knight AL, Light DM, Trimble RM (2011) Identifying (E)-
4,8-dimethyl-1,3,7-nonatriene plus acetic acid as a new
lure for male and female codling moth (Lepidoptera:
Tortricidae). Environ Entomol 40(2):420—430. https://doi.
org/10.1603/EN10283

Knight AL, Miliczky E (2003) Influence of trap colour on
the capture of codling moth (Lepidoptera: Tortricidae),
honeybees, and non-target flies. J Entomol Soc B C
100:65-70

Knight AL, Mujica V, Larsson Herrera S, Tasin M (2019a)
Addition of terpenoids to pear ester plus acetic acid increases
catches of codling moth (Lepidoptera: Tortricidae). J Appl
Entomol 143(8):813-821. https://doi.org/10.1111/jen.12646

Knight AL, Mujica V, Larsson Herrera S, Tasin M (2019b)
Monitoring codling moth (Lepidoptera: Tortricidae)
with a four-component volatile blend compared to a sex
pheromone-based blend. J Appl Entomol 143(9):942-947.
https://doi.org/10.1111/jen.12682

Knight AL, Preti M, Basoalto E, Fuentes-Contreras E (2023)
Increasing catches of adult moth pests (Lepidoptera:
Tortricidae) in pome fruit with low-intensity LED lights
added to sex pheromone/kairomone lure-baited traps. J
Appl  Entomol 147(9):843-856. https://doi.org/10.1111/
jen.13176

Knight AL, Preti M, Basoalto E, Mujica VM, Favaro R,
Angeli S (2022) Combining female removal with mating
disruption for management of Cydia pomonella in apple.
Entomol Gen 42(2):309-321. https://doi.org/10.1127/
entomologia/2021/1316

Komala G, Manda RR, Seram D (2021) Role of
semiochemicals in integrated pest management. Int J
Entomol Res 6(2):247-253

Koomen MJ, Lock C, Packer DM, Scolnik R, Tousey R,
Hulburt EO (1952) Measurements of the brightness of
the twilight sky. J Opt Soc Am 42(5):353-356. https://doi.
org/10.1364/JOSA.42.000353

Kot I (2010) Monitoring of codling moth (Cydia pomonella
L.) in apple orchards using two methods. J Plant Prot Res
50(2):220-223

Kovanci OB (2017) Comparison of the costs of mating
disruption with traditional insecticide applications for
control of codling moth in apple orchards in Turkey. Sci
Pap B Hortic 61:455-460

Kumar S, Neven LG, Zhu H, Zhang R (2015) Assessing
the global risk of establishment of Cydia pomonella
(Lepidoptera: Tortricidae) using CLIMEX and MaxEnt
Niche Models. J Econ Entomol 108(4):1708-1719. https://
doi.org/10.1093/jee/tov166

Kutinkova H, Dzhuvinov V, Palagacheva N, Staneva I,
Gandev S, Kornov G, Lingren B (2022) Sustainable control
of codling moth, Cydia pomonella L. in some apple orchards
of Bulgaria. J BioPest 15(1):15-19.

Kuyulu A, Geng H (2020) Genetic diversity of codling moth
Cydia pomonella L. (Lepidoptera: Tortricidae) populations
in Turkey. Turk J Zool 44(5):462—471. https:/doi.
org/10.3906/z00-2006-4

Labhart T, Meyer EP (2002) Neural mechanisms in insect
navigation: polarization compass and odometer. Curr
Opin Neurobiol 12(6):707-714. https://doi.org/10.1016/
S0959-4388(02)00384-7

Lacey LA, Granatstein D, Arthurs SP, Headrick H,
Fritts R (2006) Use of entomopathogenic nematodes
(Steinernematidae) in conjunction with mulches for
control of overwintering codling moth (Lepidoptera:
Tortricidae). J Entomol Sci 41(2):107-119. https://doi.
org/10.18474/0749-8004-41.2.107

Lacey LA, Unruh TR (2005) Biological control of codling
moth (Cydia pomonella, Lepidoptera: Tortricidae) and
its role in integrated pest management, with emphasis on
entomopathogens. Vedalia 12(1):33-60



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 65

Lee S, Orr MC, Seung J, Yang Y, Tian Z, Lee M, Tak JH, Lee
S, Bai M (2024) Designing and evaluating a portable UV-
LED vane trap to expedite arthropod biodiversity discovery.
Insects 15(1):21. https://doi.org/10.3390/insects15010021

Leinonen R, Poyry J, So6derman G, Tuominen-Roto L
(2016) Suomen Yoperhosseuranta (Nocturna) 1993-2012.
Helsinki: Suomen Ympéristokeskuksen Raportteja. 15:1-76.
https://helda.helsinki.fi/bitstream/handle/10138/161221/
SYKEra 15 2016.pdf (06.07.2024)

Leinonen R, Séderman G, Itdmies J, Rytkénen S, Rutanen
I (1998) Intercalibration of different light-traps and bulbs
used in moth monitoring in northern Europe. Entomol Fenn
9(1):37-51. https://doi.org/10.33338/ef.83965

Li Y, Duan X, Qiao X, Li X, Wang K, Men Q, Chen M
(2015) Mitochondrial DNA revealed the extent of genetic
diversity and invasion origin of populations from two
separate invaded areas of a newly invasive pest, Cydia
pomonella (L.) (Lepidoptera: Tortricidae) in China. Bull
Entomol Res 105(4):485-496. https://doi.org/10.1017/
S0007485315000334

Loeb J (1918) Forced movements, tropisms, and animal
conduct. In: Loeb J, Morgan TH, Osterhout WIV (eds)
Monographs on experimental biology, vol. 1. Philadelphia,
London: J. B. Lippincott Company. 209 pp.

Losel PM, Penners G, Potting RP, Ebbinghaus D,
Elbert A, Scherkenbeck J (2003) Laboratory and field
experiments towards the development of an attract and
kill strategy for the control of the codling moth, Cydia
pomonella. Entomol Exp Appl 95(1):39—46. https://doi.
org/10.1046/j.1570-7458.2000.00639.x

Madsen H, Sanborn R (1962) Black light traps: help determine
flights of codling moths and other deciduous fruit pests.
Calif Agric 16(2):12—-13

Madsen HF (1967) Codling moth attractants. Pest Articles
& News Summaries Sect A Insect Control 13(4):333-344.
https://doi.org/10.1080/04345546709415228

Madsen HF, Vakenti JM (1973) Codling moth: use of
Codlemone®-baited traps and visual detection of entries to
determine need of sprays. Environ Entomol 2(4):677-680.
https://doi.org/10.1093/ee/2.4.677

Madsen HF, Vakenti JM, Peters FE (1976) Codling moth:
suppression by male removal with sex pheromone traps in
an isolated apple orchard. J Econ Entomol 69(5):597-599.
https://doi.org/10.1093/jee/69.5.597

Maitlen JC, McDonough LM, Moffiti HR, George DA (1976)
Codling moth sex pheromone: baits for mass trapping and
population survey. Environ Entomol 5(1):199-202. https://
doi.org/10.1093/ee/5.1.199

Mani E Wildbolz T (1977) The dispersal of male codling
moths (Laspeyresia pomonella L.) in the Upper Rhine
Valley. Z Angew Entomol 83(1-4):161-168. https://doi.
org/10.1111/7.1439-0418.1977.tb02386.x

Mani E, Riggenbach W, Mendik M (1974) Tagesrhythmus des
Falterfangs und Beobachtungen iiber die Flugaktivitét beim
Apfelwickler (Laspeyresia pomonella L.). Mitt Schweiz
Entomol Ges 47(1-2):39—48

Manja K, Aoun M (2019) The use of nets for tree fruit crops
and their impact on the production: a review. Sci Hortic
246:110-122. https://doi.org/10.1016/j.scienta.2018.10.050

Mann RS, Kaufman PE, Butler JF (2009) Lutzomyia spp.
(Diptera: Psychodidae) response to olfactory attractant-and

light emitting diode-modified Mosquito Magnet X (MM-
X) traps. J Med Entomol 46(5):1052—-1061. https://doi.
org/10.1603/033.046.0512

Mansour M (2010) Attract and kill for codling moth Cydia
pomonella (Linnaeus)(Lepidoptera: Tortricidae) control
in Syria. J Appl Entomol 134(3):234-242. https://doi.
org/10.1111/.1439-0418.2009.01393.x

Margaritopoulos JT, Voudouris CC, Olivares J, Sauphanor B,
Mamuris Z, Tsitsipis JA, Franck P (2012) Dispersal ability
in codling moth: mark—release—recapture experiments and
kinship analysis. Agric For Entomol 14(4):399—407. https://
doi.org/10.1111/j.1461-9563.2012.00582.x

Marshall AT, Beers EH (2023) Net enclosures disrupt codling
moth dispersal not establishment. Agric For Entomol
25(1):130-138. https://doi.org/10.1111/afe.12537

Marshall GE, Hienton TE (1935) Light traps for codling moth
control. Agric Engng 16(9):365-368,371

Martin-Gabarrella A, Gemeno C, Belusi¢ G (2023) Spectral
sensitivity of retinal photoreceptors of tortricid moths is not
tuned to diel activity period. J Exp Biol 226(15):jeb245461.
https://doi.org/10.1242/jeb.245461

McDonough LM, Moffitt HR (1974) Sex pheromone of
the codling moth. Science 183(4128):978. https://doi.
org/10.1126/science.183.4128.978.b

McGhee PS, Epstein DL, Gut LJ (2011) Quantifying the
benefits of areawide pheromone mating disruption programs
that target codling moth (Lepidoptera: Tortricidae). Am
Entomol 57(2):94-100. https://doi.org/10.1093/ae/57.2.94

McGhee PS, Gut LJ, Miller JR (2014) Aerosol emitters
disrupt codling moth, Cydia pomonella, competitively. Pest
Manage Sci 70(12):1859—-1862. https://doi.org/10.1002/
ps.3732

Mcnally PS, Barnes MM (1980) Inherent characteristics of
codling moth pheromone traps. Environ Entomol 9(5):538—
541. https://doi.org/10.1093/ee/9.5.538

McQuate GT (2014) Green light synergistally enhances male
sweetpotato weevil response to sex pheromone. Sci Rep
4:4499. https://doi.org/10.1038/srep04499

Men QL, Chen MH, Zhang YL, Feng JN (2013) Genetic
structure and diversity of a newly invasive species,
the codling moth, Cydia pomonella (L.) (Lepidoptera:
Tortricidae) in China. Biol Invasions 15:447-458. https://
doi.org/10.1007/s10530-012-0299-5

Mensel R (1979) Spectral sensitivity and color vision in
invertebrates. In: Autrum H (ed) Comparative physiology
and evolution of vision in invertebrates. Handbook of
sensory physiology, vol. 7/6/6. Berlin, Heidelberg: Springer.
503-580. https://doi.org/10.1007/978-3-642-66999-6 9

Meraner A, Brandstitter A, Thaler R, Aray B, Unterlechner M,
Niederstitter H, Parson W, Zelger R, Dalla Via J, Dallinger
R (2008) Molecular phylogeny and population structure of
the codling moth (Cydia pomonella) in Central Europe: 1.
Ancient clade splitting revealed by mitochondrial haplotype
markers. Mol Phylogenet Evol 48(3):825-837. https://doi.
org/10.1016/j.ympev.2008.05.026

Mikkola K (1972) Behavioural and electrophysiological
responses of night-flying insects, especially Lepidoptera,
to near-ultraviolet and visible light. 4Ann Zool Fenn
9(4):225-254



66 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Mileti¢ N, Tamas N, Graora D (2011) The control of codling
moth (Cydia pomonella L.) in apple trees. Zemdirbysté
98(2):213-218

Miller JR, Gut LJ (2015) Mating disruption for the 21st
century: matching technology with mechanism. Environ
Entomol 44(3):427-453. https://doi.org/10.1093/ee/nvv052

Mills NJ (2005) Selecting effective parasitoids for biological
control introductions: codling moth as a case study.
Biol Control 34(3):274-282. https://doi.org/10.1016/j.
biocontrol.2005.02.012

Mills NJ (2022) Classical biological control of codling moth
in the Western United States. In: Van Driesche RG, Winston
RL, Perring TM, Lopez VM (eds) Contributions of classical
biological control to the U.S. food security, forestry, and
biodiversity. Morgantown, West Virginia: USDA Forest
Service. 73—-80

Miyatake T, Yokoi T, Fuchikawa T, Korehisa N, Kamura T,
Nanba K, Ryouji S, Kamioka N, Hironaka M, Osada M,
Hariyama T, Sasaki R, Shinoda K (2016) Monitoring and
detecting the cigarette beetle (Coleoptera: Anobiidae)
using ultraviolet (LED) direct and reflected lights and/or
pheromone traps in a laboratory and a storehouse. J Econ
Entomol 109(6):2551-2560. https://doi.org/10.1093/jee/
tow225

Mohebbi C, Shoemaker LH (1990) An extension of
the median test to analysis of variance. Commun
Statist — Theory Meth 19(3):1101-1117. https://doi.
org/10.1080/03610929008830249

Moore R.C., Schilling G.F. (1968) On the scattering of
sunlight into planetary shadow cones. J Quant Spectrosc
Radiat  Transfer 8(1):39—49. https://doi.org/10.1016/
S0022-4073(68)80097-4

Mori BA, Evenden ML (2013) When mating disruption does
not disrupt mating: fitness consequences of delayed mating
in moths. Entomol Exp Appl 146(1):50-65. https://doi.
org/10.1111/.1570-7458.2012.01309.x

Mori K (1974) Simple synthesis of sex pheromones of codling
moth and red bollworm moth by the coupling of Grignard
reagents with allylic halides. Tetrahedron 30(20):3807—
3810. https://doi.org/10.1016/S0040-4020(01)90668-4

Mottier P (2010) LEDs for lighting applications. Hoboken,
New Jersey, USA: John Wiley & Sons. 288 pp. https://doi.
org/10.1002/9780470612019

Mubashir S, Seram D (2022) Insecticidal resistance in
diamondback moth (Plutella xylostella): a review. Pharma
Innov J 11(7):958-962

Murray M., Alston D. (2020) Codling moth in Utah orchards.
https://extension.usu.edu/pests/research/codling-moth-in-
Utah-Orchards (06.07.2024)

Myers CT, Krawczyk G, Agnello AM (2009) Response
of tortricid moths and non-target insects to pheromone
trap color in commercial apple orchards. J Entomol Sci
44(1):69-77. https://doi.org/10.18474/ 0749-8004-44.1.69

Nakamoto Y, Kuba H (2004) The effectiveness of a green
light emitting diode (LED) trap at capturing the West Indian
sweet potato weevil, Euscepes postfasciatus (Fairmaire)
(Coleoptera: Curculionidae) in a sweet potato field. App/
Entomol Zool 39(3):491-495. https://doi.org/10.1303/
aez.2004.491

Naton E (1972) The efficiency of light-traps for the capture
of tortricids frequent in orchards dependent on construction
and light colour. Z Angew Entomol 71(3):270-277

Nelson C, Esch E, Kimmie S, Tesche M, Philip H, Arthur S
(2021) Putting the sterile insect technique into the modern
integrated pest management toolbox to control the codling
moth in Canada. In: Hendrichs J, Pereira R, Vreysen MJB
(eds) Area-wide integrated pest management: development
and field application. Boca Raton USA & Abingdon UK:
CRC Press. 111-127

Nelson S, DiGiacomo G, Klodd A, Jacobson J, Wimmer M,
Hutchison W (2024) Hail netting for apples: study results
(2021-2022). University Digital Conservancy. https://hdl.
handle.net/11299/261691 (12.07.2024)

Nelson S, Klodd A, Hutchison W (2023) Hail netting
excludes key insect pests and protects from fruit damage
in a commercial Minnesota apple orchard. J Econ Entomol
116(6):2104-2015. https://doi.org/10.1093/jee/toad197

Nielsen ET (1963) [llumination at twilight. Oikos 14(1):9-21.
https://doi.org/10.2307/3564956

Nieri R, Anfora G, Mazzoni V, Rossi Stacconi MV (2022)
Semiochemicals, semiophysicals and their integration
for the development of innovative multi-modal
systems for agricultural pests’ monitoring and control.
Entomol Gen 42(2):167-183. https://doi.org/10.1127/
entomologia/2021/1236

Niermann J, Brehm G (2022) The number of moths caught by
light traps is affected more by microhabitat than the type of
UV lamp used in a grassland habitat Eur J Entomol 119:36—
42. https://doi.org/10.14411/eje.2022.004

Nowinszky L (2003) The handbook of light trapping.
Szombathely: Savaria University Press, Hungary. 276 pp.

Nowinszky L (2004) Nocturnal illumination and night flying
insects. App! Ecol Environ Res 2(1):17-52

Odendaal D, Addison MF, Malan AP (2016)
Entomopathogenic nematodes for the control of the codling
moth (Cydia pomonella L.) in field and laboratory trials.
J Helminthol 90(5):615-623. https://doi.org/10.1017/
S0022149X15000887

Otieno JA, Stukenberg N, Weller J, Poehling HM (2018)
Efficacy of LED-enhanced blue sticky traps combined with
the synthetic lure Lurem-TR for trapping of western flower
thrips (Frankliniella occidentalis). J Pest Sci 91(4):1301—
1314. https://doi.org/10.1007/s10340-018-1005-x

Owens AC, Lewis SM (2018) The impact of artificial light at
night on nocturnal insects: a review and synthesis. Ecol Evol
8(22):11337-11358. https://doi.org/10.1002/ece3.4557

Pajac I, Peji¢ 1, Bari¢ B (2011) Codling moth, Cydia pomonella
(Lepidoptera: Tortricidae) — major pest in apple production:
an overview of its biology, resistance, genetic structure and
control strategies. Agric Conspec Sci 76(2):87-92

Paja¢ Zivkovi¢ I, Jemri¢ T, Fruk M, Buhin J, Bari¢ B (2016)
Influence of different netting structures on codling moth and
apple fruit damages in northwest Croatia. Agric Conspec
Sci 81(2):99-102

Park JH, Lee HS (2017) Phototactic behavioral response of
agricultural insects and stored-product insects to light-
emitting diodes (LEDs). Appl Biol Chem 60:137-144.
https://doi.org/10.1007/s13765-017-0263-2

Parker RL (1959) Notes on oviposition behavior responses
of the codling moth, Carpocapsa pomonella L., to air



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 67

movement, temperature, and light. J Kans Entomol Soc
32(4):152-154

Parrott PJ (1927) Progress report on light traps for insect
control. New York Agricultural Experiment Station, Empire
State Gas and Electric Association Cooperating. 12 pp.

Parrott PJ, Collins DL (1934) Phototropic responses of the
codling moth. J Econ Entomol 27(2):370-379. https://doi.
org/10.1093/jee/27.2.370

Parrott PJ, Collins DL (1935) Some further observations on the
influence of artificial light upon codling moth infestations.
J Econ Entomol 28(1):99-103. https://doi.org/10.1093/
jee/28.1.99a

Pashley DP, Bush GL (1979) The use of allozymes in studying
insect movement with special reference to the codling moth,
Laspeyresia pomonella (L.) (Olethreutidae). In: Rabb RL,
Kennedy GG (eds) Movement of highly mobile insects:
concepts and methodology in research. Raleigh: North
Carolina State University Press. 333-341

Paterson G, Perry GL, Walker JT, Suckling DM (2019) Peri-
urban community attitudes towards codling moth trapping
and suppression using the sterile insect technique in New
Zealand. Insects 10(10):335. https://doi.org/10.3390/
insects10100335

Patterson DF (1937) Four years’ experience with “electracide”
light traps. Ontario Entomological Society Sixty-seventh
Annual Report 1936. 57-61

Peterson A, Haeussler GJ (1928) Response of the oriental
peach moth and codling moth to colored lights. Ann
Entomol Soc Am 21(3):353-379. https://doi.org/10.1093/
aesa/21.3.353

Pezhman H, Saeidi K (2018) Effectiveness of various solar
light traps with and without sex pheromone for mass
trapping of tomato leaf miner (7uta absoluta) in a tomato
field. Not Sci Biol 10(4):475-484. https://doi.org/10.15835/
nsb10410303

Phillips PA, Barnes MM (1975) Host race formation among
sympatric apple, walnut, and plum populations of the
codling moth, Laspeyresia pomonella. Ann Entomol Soc Am
68(6):1053-1060. https://doi.org/10.1093/aesa/68.6.1053

Pickett JA, Wadhams LJ, Woodcock CM (1993) Exploiting
behaviorally active phytochemicals in crop protection.
In: Van Beek TA, Breteler H (eds) Phytochemistry and
agriculture. Oxford: Claredon Press. 6275

Phuciennik Z (2013) The control of codling moth (Cydia
pomonella L.) population using mating disruption method.
J Hortic Res 21(1):65-70. https://doi.org/10.2478/
johr-2013-0009

Preti M, Knight AL, Favaro R, Basoalto E, Tasin M, Angeli
S (2021a) Comparison of new kairomone-based lures
for Cydia pomonella (Lepidoptera: Tortricidae) in Italy
and USA. [Insects 12(1):72. https://doi.org/10.3390/
insects12010072

Preti M, Knight AL, Mujica MV, Basoalto E, Favaro R,
Angeli S (2021b) Developing female removal for Cydia
pomonella (Lepidoptera: Tortricidae) in organic pear in the
USA and Italy. J App! Entomol 145(9):856—868. https://doi.
org/10.1111/jen.12918

Preti M, Knight AL, Mujica MV, Basoalto E, Larsson Herrera
S, Tasin M, Angeli S (2021c) Development of multi-
component non-sex pheromone blends to monitor both

sexes of Cydia pomonella (Lepidoptera: Tortricidae). J Appl
Entomol 145(8):822-830. https://doi.org/10.1111/jen.12898

Pringle KL, Eyles DK, Brown L (2003) Trends in codling
moth activity in apple orchards under mating disruption
using pheromones in the Elgin area, Western Cape Province,
South Africa. Afr Entomol 11(1):65-75

Prokopy RJ, Owens ED (1983) Visual detection of plants by
herbivorous insects. Annu Rev Entomol 28:337-364. https://
doi.org/10.1146/annurev.en.28.010183.002005

Proverbs MD, Newton JR, Campbell CJ (1982) Codling
moth: a pilot program of control by sterile insect release
in British Columbia. Can Entomol 114(4):363-376. https://
doi.org/10.4039/Ent114363-4

Proverbs MD, Newton JR, Logan DM (1978) Suppression
of codling moth, Laspeyresia pomonella (Lepidoptera:
Olethreutidae), by release of sterile and partially sterile
moths. Can Entomol 110(10):1095-1102. https://doi.
org/10.4039/Ent1101095-10

Pushnya MYV, Ismailov VYa, Balakhnina IV, Rodionova
EY, Snesareva EG, Komantsev AA (2021) Biocontrol
of agricultural pests based on autodissemination of
entomopathogenic nematodes of Steinermatidac family
(Nematoda: Rhabditida). Agricultural Biology 56(3):523—
536. https://doi.org/10.15389/agrobiology.2021.3.523eng

Putman WL (1963) The codling moth, Carpocapsa pomonella
(L.) (Lepidoptera: Tortricidae): a review with special
reference to Ontario. Proc Entomol Soc Ontario 93:22—60

Rafoss T, Seethre MG (2003) Spatial and temporal distribution
ofbioclimatic potential for the codling moth and the Colorado
potato beetle in Norway: model predictions versus climate
and field data from the 1990s. Agric For Entomol 5(1):75—
86. https://doi.org/10.1046/j.1461-9563.2003.00166.x

Reyes M, Barros-Parada W, Ramirez CC, Fuentes-Contreras E
(2015) Organophosphate resistance and its main mechanism
in populations of codling moth (Lepidoptera: Tortricidae)
from central Chile. J Econ Entomol 108(1):277-285. https://
doi.org/10.1093/jee/tou001

Reyes M, Franck P, Charmillot PJ, Ioriatti C, Olivares J,
Pasqualini E, Sauphanor B (2007) Diversity of insecticide
resistance mechanisms and spectrum in European
populations of the codling moth, Cydia pomonella. Pest
Manage Sci 63(9):890-902. https://doi.org/10.1002/ps.1421

Reyes M, Franck P, Olivares J, Margaritopoulos J, Knight A,
Sauphanor B (2009) Worldwide variability of insecticide
resistance mechanisms in the codling moth, Cydia pomonella
L. (Lepidoptera: Tortricidae). Bull Entomol Res 99(4):359—
369. https://doi.org/10.1017/S0007485308006366

Rhainds M (2024) Mass trapping lepidopteran pests with light
traps, with focus on tortricid forest pests: what if? Insects
15(4):267. https://doi.org/10.3390/insects 15040267

Rice KB, Cullum JP, Wiman NG, Hilton R, Leskey TC
(2017) Halyomorpha halys (Hemiptera: Pentatomidae)
response to pyramid traps baited with attractive light and
pheromonal stimuli. Fla Entomol 100(2):449-453. https://
doi.org/10.1653/024.100.0207

Riedl H (1980) The importance of pheromone trap density
and trap maintenance for the development of standardized
monitoring procedures for the codling moth (Lepidoptera:
Tortricidae). Can Entomol 112(7):655-663. https://doi.
org/10.4039/Ent112655-7



68 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Riedl H (1983) Analysis of codling moth phenology in relation
to latitude, climate and food availability. In: Brown VK,
Hodek I (eds) Diapause and life cycle strategies in insects
(Series Entomologica, 23). Springer Netherlands. 233-252

Riedl H, Croft BA (1974) A study of pheromone trap catches
in relation to codling moth (Lepidoptera: Olethreutidae)
damage. Can Entomol 106(5):525-537. https://doi.
org/10.4039/Ent106525-5

Riedl H, Croft BA (1978) The effects of photoperiodic and
effective temperatures on the seasonal phenology of the
codling moth (Lepidoptera: Tortricidae). Can Entomol
110(5):455-470. https://doi.org/10.4039/Ent110455-5

Riedl H, Loher W (1980) Circadian control of oviposition
in the codling moth, Laspeyresia pomonella, Lepidoptera:
Olethreutidae. Entomol Exp Appl 27(1):38—49. https://doi.
org/10.1111/j.1570-7458.1980.tb02944 .x

Riley JR, Reynolds DR (1986) Orientation at night by high-
flying insects. In: Danthanarayana W (ed) Insect flight:
dispersal and migration. Berlin, Heidelberg: Springer Berlin
Heidelberg. 71-87

Roach FE, Gordon JL (1973) The light of the night sky.
Dordrecht: Springer. 138 pp.

Robinson HS (1952) On the behaviour of night-flying
insects in the neighbourhood of a bright source of
light. Proc R Entomol Soc Lond 27:13-21. https://doi.
org/10.1111/1.1365-3032.1952.tb00139.x

Roelofs W, Comeau A, Hill A, Milicevic G (1971) Sex
attractant of the codling moth: characterization with
electroantennogram technique. Science 174(4006):297—
299. https://doi.org/10.1126/science.174.4006.297

Roelofs WL, Cardé RT (1977) Responses of Lepidoptera to
synthetic sex pheromone chemicals and their analogues.
Annu Rev Entomol 22:377-405. https://doi.org/10.1146/
annurev.en.22.010177.002113

Rondoni G, Chierici E, Marchetti E, Nasi S, Ferrari R,
Conti E (2022) Improved captures of the invasive brown
marmorated stink bug, Halyomorpha halys, using a novel
multimodal trap. Insects 13(6):527. https://doi.org/10.3390/
insects13060527

Sathre MG Edland T (2001) Distribution of the codling moth,
Cydia pomonella L. (Lepidoptera: Tortricidae) in southern
Norway. Norw J Entomol 48(2):251-262

Sathre MG, Hofsvang T (2002) Effect of temperature on
oviposition behavior, fecundity, and fertility in two northern
European populations of the codling moth (Lepidoptera:
Tortricidae). Environ Entomol 31(5):804-815. https://doi.
org/10.1603/0046-225X-31.5.804

Sathre MG, Hofsvang T (2005) Diurnal flight activity of
codling moth Cydia pomonella (Lepidoptera: Tortricidae)
males in relation to temperature and twilight. Norw J
Entomol 52(2):75-90

Sakura M, Lambrinos D, Labhart T (2008) Polarized skylight
navigation in insects: model and electrophysiology of
e-vector coding by neurons in the central complex. J
Neurophysiol ~ 99(2):667-682.  https://doi.org/10.1152/
jn.00784.2007

Sambaraju KR, Phillips TW (2008) Responses of adult Plodia
interpunctella (Hiibner) (Lepidoptera: Pyralidae) to light
and combinations of attractants and light. J Insect Behav
21:422-439. https://doi.org/10.1007/s10905-008-9140-5

Sarfraz M, Keddie BA (2005) Conserving the efficacy
of insecticides against Plutella xylostella (L.) (Lep.,
Plutellidae). J App! Entomol 129(3):149—-157. https://doi.
org/10.1111/j.1439-0418.2005.00930.x

Satoh A, Stewart FJ, Koshitaka H, Akashi HD, Pirih P, Sato
Y., Arikawa K (2017) Red-shift of spectral sensitivity due
to screening pigment migration in the eyes of a moth,
Adoxophyes orana. Zool Lett 3:14. https://doi.org/10.1186/
s40851-017-0075-6

Sauer AJ, Fritsch E, Undorf-Spahn K, Nguyen P, Marec F,
Heckel DG, Jehle JA (2017a) Novel resistance to Cydia
pomonella granulovirus (CpGV) in codling moth shows
autosomal and dominant inheritance and confers cross-
resistance to different CpGV genome groups. PLoS
ONE  12(6):e0179157.  https://doi.org/10.1371/journal.
pone.0179157

Sauer AJ, Schulze-Bopp S, Fritsch E, Undorf-Spahn K, Jehle
JA (2017b) A third type of resistance to Cydia pomonella
granulovirus in codling moths shows a mixed Z-linked
and autosomal inheritance pattern. Appl Environ Microbiol
83(17):e01036-17. https://doi.org/10.1128/ AEM.01036-17

Sauphanor B, Brosse V, Bouvier JC, Speich P, Micoud A,
Martinet C (2000) Monitoring resistance to diflubenzuron
and deltamethrin in French codling moth populations (Cydia
pomonella). Pest Manage Sci 56(1):74-82. https://doi.
org/10.1002/(SICI)1526-4998(200001)56:1%3C74::AID-
PS96%3E3.0.CO;2-C

Sauphanor B, Severac G, Maugin S, Toubon JF, Capowiez
Y (2012) Exclusion netting may alter reproduction of the
codling moth (Cydia pomonella) and prevent associated fruit
damage to apple orchards. Entomol Exp Appl 145(2):134—
142. https://doi.org/10.1111/j.1570-7458.2012.01320.x

Sawilowsky SS (1990) Nonparametric tests of interaction in
experimental design. Rev Educ Res 60(1):91-126. https://
doi.org/10.3102/00346543060001091

Schmitt A, Bisutti IL, Ladurner E, Benuzzi M, Sauphanor
B, Kienzle J, Zingg D, Undorf-Spahn K, Fritsch E, Huber
J, Jehle JA (2013) The occurrence and distribution of
resistance of codling moth to Cydia pomonella granulovirus
in Europe. J Appl Entomol 137(9):641-649. https://doi.
org/10.1111/jen.12046

Schubert EF (2018) Light-emitting diodes. Third Edition.
New York: E. Fred Schubert. 672 pp.

Schumacher P, Weber DC, Hagger C, Dorn S (1997a)
Heritability of flight distance for Cydia pomonella.
Entomol  Exp  Appl  85(2):169-175.  https://doi.
org/10.1046/j.1570-7458.1997.00247 .x

Schumacher P, Weyeneth A, Weber DC, Dorn S (1997b) Long
flights in Cydia pomonella L. (Lepidoptera: Tortricidae)
measured by a flight mill: influence of sex, mated status
and age. Physiol Entomol 22(2):149-160. https://doi.
org/10.1111/.1365-3032.1997.tb01152.x

Sharon R, Tomer M, Avraham A, Harari AR (2024) Females
codling moths evade the mating disruption control
tactic. Preprint. Res Square https://doi.org/10.21203/
18.3.15-4396430/v1

Shi BC, Liu W, Wei SJ (2013) The complete mitochondrial
genome of the codling moth Cydia pomonella (Lepidoptera:
Tortricidae). Mitochondrial DNA 24(1):37-39. https://doi.
org/10.3109/19401736.2012.716054



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 69

Shimoda M, Honda KI (2013) Insect reactions to light and
its applications to pest management. Appl Entomol Zool
48:413-421. https://doi.org/10.1007/s13355-013-0219-x

Shoemaker LH (1986) A nonparametric method for analysis
of variance. Commun Statist 75(3):609-632. https://doi.
org/10.1080/03610918608812528

Siegler EH, Plank HK (1921) Life history of the codling moth
in the Grand Valley of Colorado. USDA Bull 932:1-119

Siegwart M, Maugin S, Besse S, Lopez-Ferber M, Hinsberger
A, Gauffre B (2020) Le carpocapse des pommes résiste au
virus de la granulose. Phytoma Déf Vég 738:45-50

Sigsgaard L, Herz A, Korsgaard M, Wiihrer B (2017) Mass
release of Trichogramma evanescens and T. cacoeciae can
reduce damage by the apple codling moth Cydia pomonella
in organic orchards under pheromone disruption. Insects
8(2):41. https://doi.org/10.3390/insects8020041

Silva L, Bento A (2023) O bichado, Cydia pomonella L. em
nogueira: bioecologia ¢ avaliagdo de estratégias de prote¢ao
contra a praga. Rev Ciénc Agr 46(2):154-160. https://doi.
org/10.19084/rca.31326

Simmons GS, Bloem KA, Bloem S, Carpenter JE, Suckling
DM, Dyck AV, Hendrichs J, Robinson AS (2021) Impact
of moth suppression/eradication programmes using the
sterile insect technique or inherited sterility. In: Dyck
VA, Hendrichs J, Robinson AS (eds) Sterile insect
technique: principles and practice in area-wide integrated
pest management. Second Edition. Boca Raton USA &
Abingdon UK: CRC Press. 1007-1054

Skenderasi B, Mero G, Shahini E, Karapanci N, Shahini S
(2023) Codling moth (Cydia pomonella) control using sex
pheromones and environmentally friendly insecticides.
Sci Horiz  26(5):99—107.  https://doi.org/10.48077/
scihor5.2023.99

Slingerland MV (1902) Trap-lanterns or “moth catchers”.
Cornell Univ Agric Exp Sta Bull 202:199-241

Somsai AP, Oltean I, Gansca L, Oprean I, Raica P, Harsan E
(2010) Control of two sympatric tortricids, Cydia pomonella
and Adoxophyes reticulana (Lepidoptera: Tortricidae) by an
experimental “attract and kill” formulation. Bull UASVM
Hortic 67(1):453-457

Song B, Yang L, Pan Y, Feng H, Lu Y (2024) Expansion of
apple cultivation increases the abundance of codling moth
(Cydia pomonella) in agricultural landscapes of China.
Pest Manage Sci 80(7):3149-3159. https://doi.org/10.1002/
ps-8019

Song YH, Riedl H (1985) Effects of temperature and
photoperiod on male moth activity in Laspeyresia pomonella
(L.) in New York. Korean J Plant Prot 24(2):71-77

Stara J, Kocourek F, Falta V (2008) Control of codling moth
(Cydia pomonella L., Lepidoptera: Tortricidae) by the
“attract and kill” strategy. J Plant Dis Prot 115(2):75-79.
https://doi.org/10.1007/BF03356242

Steiner LF (1940) Codling moth flight habits and their
influence on results of experiments. J Econ Entomol
33(3):436—440. https://doi.org/10.1093/jee/33.3.436

Stelinski LL, McGhee P, Grieshop M, Brunner J, Gut LJ
(2008) Efficacy and mode of action of female-equivalent
dispensers of pheromone for mating disruption of codling
moth. Agric For Entomol 10(4):389-397. https://doi.
org/10.1111/j.1461-9563.2008.00393.x

Subinprasert S (1987) Natural enemies and their
impact on overwintering codling moth populations
(Laspeyresia pomonella L.)(Lep., Tortricidae) in south
Sweden. J Appl Entomol 103(1-5):46-55. https://doi.
org/10.1111/j.1439-0418.1987.tb00959.x

Stirmeli M, Demirel N (2022) Controlling with mass trapping
and determination of damage rates of codling moth, Cydia
pomonella L. (Lepidoptera: Tortricidae) at good agricultural
practices of walnut orchards in Hatay Province. Int J Life
Sci  Biotechnol 5(3):519-525. https://doi.org/10.38001/
ijlsb.1124392

Suto J (2022) Codling moth monitoring with camera-equipped
automated traps: a review. Agriculture 12(10):1721. https://
doi.org/10.3390/agriculture12101721

Szpyrka E, Matyaszek A, Stowik-Borowiec M (2017)
Dissipation of chlorantraniliprole, chlorpyrifos-methyl and
indoxacarb—insecticides used to control codling moth (Cydia
pomonella L.) and leafrollers (Tortricidae) in apples for
production of baby food. Environ Sci Pollut Res 24:12128—
12135. https://doi.org/10.1007/s11356-017-8821-z

Talekar NS, Shelton AM (1993) Biology, ecology, and
management of the diamondback moth. Annu Rev
Entomol 38(1):275-301. https://doi.org/10.1146/annurev.
en.38.010193.001423

Tasin M, Demaria D, Ryne C, Cesano A, Galliano A,
Anfora G, Ioriatti C, Alma A (2008) Effect of anti-
hail nets on Cydia pomonella behavior in apple
orchards. Entomol Exp Appl 129(1):32-36. https://doi.
org/10.1111/.1570-7458.2008.00748.x

Thaler R, Brandstétter A, Meraner A, Chabicovski M, Parson
W, Zelger R, Dalla Via J, Dallinger R (2008) Molecular
phylogeny and population structure of the codling moth
(Cydia pomonella) in Central Europe: I1I. AFLP analysis
reflects human-aided local adaptation of a global pest
species. Mol Phylogenet Evol 48(3):838-849. https://doi.
org/10.1016/j.ympev.2008.05.027

Thistlewood HM, Judd GJ (2019) Twenty-five years of
research experience with the sterile insect technique and
area-wide management of codling moth, Cydia pomonella
(L.), in Canada. Insects 10(9):292. https://doi.org/10.3390/
insects10090292

Thomson D, Brunner J, Gut L, Judd G, Knight A (2001) Ten
years implementing codling moth mating disruption in the
orchards of Washington and British Columbia: starting right
and managing for success! /OBC WPRS Bull 24(2):23-30

Thomson D, Brunner J, Jenkins J, Gut L (2009) Commercial
use of codling moth mating disruption: a success story
despite the limitations. /OBC WPRS Bull 41:53-60

Thorpe PT, Pryke JS, Samways MJ (2016) Review of
ecological and conservation perspectives on future options
for arthropod management in Cape Floristic Region pome
fruit orchards. Afr Entomol 24(2):279-306. https://doi.
org/10.4001/003.024.0279

Tierney SM, Friedrich M, Humphreys WF, Jones TM, Warrant
EJ, Wcislo WT (2017) Consequences of evolutionary
transitions in changing photic environments. Austral
Entomol 56(1):23-46. https://doi.org/10.1111/aen.12264

Timm AE, Geertsema H, Warnich L (2006) Gene flow among
Cydia pomonella (Lepidoptera: Tortricidae) geographic
and host populations in South Africa. J Econ Entomol
99(2):341-348. https://doi.org/10.1093/jee/99.2.341



70 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Tiwari AK, Charitha K, Anu CN, Bhavana P, Kumar C (2024)
Pheromone trapping: advancements and innovations in pest
management technologies. N Era Agric Mag 2(8):180-189

Tsvetkov EV (2006) Contribution to the butterfly fauna of
Leningrad Province and Saint-Petersburg, NW Russia
(Lepidoptera: Diurna). Zoosyst Ross 14(2):275-278. https://
doi.org/10.31610/zsr/2005.14.2.275

Viisdnen R (1993) Valtakunnallinen ydperhosseuranta.
Baptria 18:9-11

van Deijk JR, Wever R, van der Heide SR, Boers J, van Deijl
IHJ, van Grunsven RHA (2024) UV-LEDs outperform
actinics for standalone moth monitoring. J Insect Conserv
https://doi.org/10.1007/s10841-024-00568-1

van der Kooi CJ, Stavenga DG, Arikawa K, Belusi¢ G, Kelber
A (2021) Evolution of insect color vision: from spectral
sensitivity to visual ecology. Annu Rev Entomol 66:435—
461. https://doi.org/10.1146/annurev-ento-061720-071644

Van Leeuwen ER (1940) The activity of adult codling moths
as indicated by captures of marked moths. J Econ Entomol
33(1):162-166. https://doi.org/10.1093/jee/33.1.162

Venegas Larenas MI (2022) Utilizaciéon de luces LED UV
para aumentar la captura de la polilla de la manzana (Cydia
pomonella) en trampas con cebos atrayentes. Memoria para
optar al titulo profesional de Ingeniero Agronomo. Chile.
35 pp.

Verheijen FJ (1958) The mechanisms of the trapping effect
of artificial light sources upon animals. Arch Néerl Zool
13(1):1-107

Vickers RA, Rothschild GHL (1991) Use of sex pheromones
for control of codling moth. In: van der Geest LPS, Evenhuis
HH (eds) Tortricid pests: their biology, natural enemies and
control. Amsterdam: Elsevier Science Publishing. 339-354

Vincent C, Mailloux M, Hagley EAC, Reissig WH, Coli
WM, Hosmer TA (1990) Monitoring the codling moth
(Lepidoptera: Olethreutidae) and the obliquebanded
leafroller (Lepidoptera: Tortricidae) with sticky and
nonsticky traps. J Econ Entomol 83(2):434—440. https://doi.
org/10.1093/jee/83.2.434

Voigt E (1999) Observations on the flight activity of codling
moth, Cydia pomonella. IOBC WPRS Bull 22(9):27-34

Voudouris CC, Franck P, Olivares J, Sauphanor B, Mamuris
Z, Tsitsipis JA, Margaritopoulos JT (2012) Comparing
the genetic structure of codling moth Cydia pomonella
(L.) from Greece and France: long distance gene-flow in a
sedentary pest species. Bull Entomol Res 102(2):185-198.
https://doi.org/10.1017/S0007485311000563

Voudouris CC, Sauphanor B, Franck P, Reyes M, Mamuris
Z, Tsitsipis JA, Vontas J, Margaritopoulos JT (2011)
Insecticide resistance status of the codling moth Cydia
pomonella (Lepidoptera: Tortricidae) from Greece. Pestic
Biochem Physiol 100(3):229-238. https://doi.org/10.1016/j.
pestbp.2011.04.006

Vreysen MIB, Carpenter JE, Marec F (2010) Improvement
of the sterile insect technique for codling moth Cydia
pomonella (Linnaeus)(Lepidoptera Tortricidae) to facilitate
expansion of field application. J Appl Entomol 134(3):165—
181. https://doi.org/10.1111/j.1439-0418.2009.01430.x

Walker JTS, Lo PL, Horner RM, Park NM, Hughes JG,
Fraser TM (2013) Codling moth (Cydia pomonella) mating
disruption outcomes in apple orchards. N Z Plant Prot
66:259-263. https://doi.org/10.30843/nzpp.2013.66.5642

Walker JTS, Suckling DM, Wearing CH (2017) Past, present,
and future of integrated control of apple pests: the New
Zealand experience. Annu Rev Entomol 62:231-248. https://
doi.org/10.1146/annurev-ento-031616-035626

Wang D, Yang G, Chen W (2021) Diel and circadian patterns
of locomotor activity in the adults of diamondback moth
(Plutella  xylostella). Insects 12(8):727. https://doi.
org/10.3390/insects12080727

Warrant E, Dacke M (2011) Vision and visual navigation in
nocturnal insects. Annu Rev Entomol 56:239-254. https://
doi.org/10.1146/annurev-ento-120709-144852

Warrant E, Nilsson DE (eds) (2006) Invertebrate Vision.
Cambridge, New York: Cambridge University Press. 570
pp-

Warrant E, Somanathan H (2022) Colour vision in nocturnal
insects. Phil Trans R Soc Lond B 377(1862):20210285.
https://doi.org/10.1098/rstb.2021.0285

Wehner R (1984) Astronavigation in insects. Annu Rev
Entomol  29:277-298.  https://doi.org/10.1146/annurev.
en.29.010184.001425

Welter SC (2009) Codling moth. In: Resh VH, Cardé RT
(eds) Encyclopedia of insects. Second Edition. Amsterdam
et al.: Academic Press. 174-175. https://doi.org/10.1016/
B978-0-12-374144-8.00059-X

Westigard PH, Graves KL (1976) Evaluation of pheromone
baited traps in a pest management program on pears for
codling moth control. Can Entomol 108(4):379-382.
https://doi.org/10.4039/Ent108379-4

White LD, Hut RB, Butt BA (1973) Field dispersal of
laboratory-reared fertile female codling moths and
population suppression by release of sterile males. Environ
Entomol 2(1):66—69. https://doi.org/10.1093/ee/2.1.66

Wildbolz T, Baggiolini M (1959) Uber das Mass der Ausbreitung
des Apfelwicklers wéhrend der Eiablageperiode. Mitt
Schweiz Entomol Ges 32(2-3):241-257

Witzgall P, Biackman AC, Svensson M, Koch U, Rama F, El-
Sayed A, Brauchli J, Arn H, Bengtsson M, Lofqvist J (1999)
Behavioral observations of codling moth, Cydia pomonelia,
in orchards permeated with synthetic pheromone. BioControl
44:211-237. https://doi.org/10.1023/A:1009976600272

Witzgall P, Kirsch P, Cork A (2010) Sex pheromones and
their impact on pest management. J Chem Ecol 36:80—100.
https://doi.org/10.1007/s10886-009-9737-y

Witzgall P, Stelinski L, Gut L, Thomson D (2008) Codling
moth management and chemical ecology. Annu Rev
Entomol  53:503-522.  https://doi.org/10.1146/annurev.
ent0.53.103106.093323

Wong TTY, Cleveland ML, Ralston DF, Davis DG (1971)
Time of sexual activity of codling moths in the field. J
Econ Entomol 64(2):553-554. https://doi.org/10.1093/
jee/64.2.553a

Worthley HN (1932) Studies of codling moth flight. J
Econ Entomol 25(3):559-565. https://doi.org/10.1093/
jee/25.3.559

Yadav P, Shein-Idelson M (2021) Polarization vision in
invertebrates: beyond the boundaries of navigation. Curr
Opin Insect Sci 48:50-56. https://doi.org/10.1016/j.
€0is.2021.09.005

Yagci M, Ozdem A, Erdogus FD, Ayan E (2021)
Efficiency of entomopathogenic nematodes (Rhabditida:
Heterorhabditidae and Steinernematidae) on the codling



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 71

moth (Cydia pomonella L.)(Lepidoptera: Tortricidae) under
controlled conditions. Egypt J Biol Pest Control 31:75.
https://doi.org/10.1186/s41938-021-00399-1

Yalgmm M (2023) Perspective Chapter: Pheromone-based
techniques in sustainable pest management. In: Ali H, Noor
Shah A, Bilal Tahir M, Fiaz S, Ali B (eds) Insecticides —
advances in insect control and sustainable pest management.
London, United Kingdom: IntechOpen. 164-176. https://
doi.org/10.5772/intechopen.110862

Yang X, Li M, Fan F, An L, Li J, Wei G (2020) Brightness
mediates oviposition in crepuscular moth, Grapholita
molesta. J Pest Sci 93:1311-1319. https://doi.org/10.1007/
$10340-020-01255-1

Yang X, Lu Z, Ran H, Ma A, Liu W, Li J, Wei G (2022)
Oviposition site selection in the crepuscular moth,
Grapholita molesta: does light matter? Entomol Exp Appl
170(5):442—-448. https://doi.org/10.1111/eea.13156

Yang X, Ran H, Jiang Y, Lu Z, Wei G, Li J (2024) Fine
structure of the compound eyes of the crepuscular moth
Grapholita molesta (Busck 1916)(Lepidoptera: Tortricidae).
Front  Physiol 15:1343702.  https://doi.org/10.3389/
fphys.2024.1343702

Yang XQ, Zhang YL (2015) Investigation of insecticide-
resistance status of Cydia pomonella in Chinese populations.
Bull Entomol Res 105(3):316-325. https://doi.org/10.1017/
S0007485315000115

Yothers MA (1928) Are codling moths attracted to lights?
J Econ Entomol 21(6):836-842. https://doi.org/10.1093/
jee/21.6.836

Zada H, Saljoqi AUR, Ali I, Ahmad B, Khan AW, Ahmad S
(2019) Molecular characterization of codling moth Cydia
pomonella (Linnaeus) (Lepidoptera: Tortricidae) in Swat
Valley Pakistan using randomly amplified polymorphic
DNA (RAPD) polymerase chain reaction. Pakistan J
Zool 51(4):1547-1554. https://doi.org/10.17582/journal.
pjz/2019.51.4.1547.1554

Zech E (1955) Die Flugzeiten des Apfelwicklers im Jahre
1954 und der Flugverlauf wihrend der Abende und Néchte.
Nachr Dtsch Pflanzenschutzd 9:29-33

Zhao L, Hou P, Zhu G, Li M, Xie T, Liu Q (2015) Mapping
the disjunct distribution of introduced codling moth Cydia
pomonella in China. Agric For Entomol 17(2):214-222.
https://doi.org/10.1111/afe.12104

Zhou J, Long XM, Lu, HJ (2018) Spectrum optimization
of light-emitting diode insecticide lamp based on partial
discharge evaluation. Meas 124:72-80. https://doi.
org/10.1016/j.measurement.2018.03.073

Zhukovskaya MI, Grushevaya IV, Miltsen AA, Selitskaya
OG, Shchenikova AV, Frolov AN, Téth M (2024) To
attract a moth: wind tunnel and field testing of plant
odor and light stimuli and their combination for Ostrinia
nubilalis. Acta Phytopathol Entomol Hung https://doi.
org/10.1556/038.2024.00197

Zichova T, Stara J, Kundu JK, Eberle KE, Jehle JA (2013)
Resistance to Cydia pomonella granulovirus follows a
geographically widely distributed inheritance type within
Europe. BioControl 58:525-534. https://doi.org/10.1007/
$10526-013-9507-1

Translation of Russian References

Balykina EB, Tricoz NN, Yagodinskaya LP (2015) Pests of
fruit crops. Simferopol: Arial. 268 pp. (In Russian)

Baranenko TY, Medvedeva LM (2018) Apple worm and
the measures to control it. APK Rossii 25(2):199-203 (In
Russian)

Boldyrev MI, Kashirskaya NY (2009) The codling moth:
forecasting, signaling, control measures. Zaschita i Karantin
Rasteniy 2:70-83 (In Russian)

Bondarchuk EY, Asaturova AM, Tomashevich NS,
Tsygichko AA, Gyrnets EA (2020) Biological control of
the codling moth abundance based on entomopathogenic
microorganisms (review). Dostizheniya Nauki i Tekhniki
APK 34(11):53-66. https://doi.org/10.24411/0235-2451-
2020-11108 (In Russian)

Chernii AM (1981) Ecological characteristics of the codling
moth Laspeyresia pomonella L. (Lepidoptera, Tortricidae)
populations in the Ukraine with respect to the genetic
control. Entomologicheskoe Obozrenie 60(1):43—49 (In
Russian)

Chernyshev  WB  (1996) Ecology of insects. Moscow:
Izdatel’stvo MGU. 304 pp. (In Russian)

Chernyshev WB (1961) The time of flight of different insects
to light. Zoologicheskiy Zhurnal 40(7):1009-1018 (In
Russian)

Danilevsky AS, Kuznetsov VI (1968) Leafrollers Tortricidae,
tribe the fruitworms Laspeyresiini. Leningrad: Nauka. 636
pp- (In Russian)

Derzhavets YA, Ivanov AI, Mironov VG, Mishchenko
OA, Prasolov VN, Sinev SY (1986) List of Lepidoptera
(Macrolepidoptera) of the Leningrad Region. Trudy

Vsesoyuznogo Entomologicheskogo Obshchestva 67:186—
270 (In Russian)

Dolzhenko VI, Burkova LA, Dolzhenko TV (2018) The use of
synthetic sex pheromone Shin-Etsu MD STT, D. Zashchita
i Karantin Rasteniy 5:23-24 (In Russian)

Dolzhenko VI, Laptiev AB (2021) Modern range of plant
protection means: biological efficiency and safety.
Plodorodie 3(120):71-75. https://doi.org/10.25680/
S19948603.2021.120.13 (In Russian)

Fal’kovich MI (1962) Leafroller moths (Lepidoptera,
Tortricidae) ofthe Leningrad Region. Trudy Zoologicheskogo
Instituta AN SSSR 31:49-80 (In Russian)

Frolov AN, Grushevaya IV, Kononchuk AG (2021) Modern
types of traps for monitoring Lepidoptera on the example
of the European corn borer. Monograph. St. Petersburg:
Naukoemkie tekhnologii. 120 pp. (In Russian)

Frolov AN, Kononchuk AG, Grushevaya IV, Miltsen
AA, Karakotov SD, Stulov SV, Vendilo NV (2024) Sex
pheromone and ultraviolet radiation: interaction of attraction
effects for cotton earworm, Helicoverpa armigera (Hbn.)
(Lepidoptera, Noctuidae) adults. Enfomologicheskoe
Obozrenie 103(1):29-51. https://doi.org/10.31857/
S0367144524010026 (In Russian)

Frolov AN, Miltsyn AA, Zakharova YA, Grushevaya IV,
Kononchuk AG, Tokarev YS (2020) Light pheromone trap
for flying insects. Utility model Patent RU 201632 U1 (In
Russian)

Glupov VV (2013) From an insect’s point of view. Nauka iz
Pervykh Ruk 2(50):96—-109 (In Russian)



72 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Gornostaev GN (1984) Introduction to the ethology of
photoxene insects (insect flight to artificial light sources).
Trudy Vsesoyuznogo Entomologicheskogo Obshchestva
66:101-167 (In Russian)

Gribakin FG (1981) Mechanisms of insect photoreception.
Leningrad: Nauka, 214 pp. (In Russian)

Grushevaya IV, Kononchuk AG, Malysh SM, Miltsyn AA,
Frolov AN (2019) LED trap for monitoring of the European
corn borer, Ostrinia nubilalis: the results of trials in
Krasnodar Territory. Plant Protection News 4(102):49-54.
https://doi.org/10.31993/2308-6459-2019-4-102-49-54 (In
Russian)

Ismailov VY, Pachkin AA, Sadkovsky VT, Sokolov YG
(2012) The perspectives of high brightness light emitted
diode (L.E.D) application in insect traps. Materialy
Mezhdunarodnoy  nauchno-prakticheskoy konferentsii
“Sovremennye mirovye tendentsii v proizvodstve i
primenenii biologicheskikh i ekologicheski maloopasnykh
sredstv zashchity rasteniy”. 224-228 (In Russian)

Korol’ TS (1985) Temporary organization of behavioral and
physiological rhythms of the codling moth Laspeyresia
pomonella L. Thesis of the dissertation for the degree of
Candidate of Biology. Moscow. 22 pp. (In Russian)

Korotchenko O (2014) LED lamps — a step into the future.
http://www.diy.ru/post/6240 (06.07.2024) (In Russian)

Kuban-Azov Lowland (2022) https://ru.wikipedia.org/wiki/
Ky6ano-IIpuazosckas_nuzmenHocts  (07.06.2024) (In
Russian)

L’'vovsky AL (1994) Butterflies and moths (Insecta,
Lepidoptera) within the borders of St.-Petersburg. Izvestiya
Khar ’kovskogo Entomologicheskogo Obshchestva 2(1):5—
48 (In Russian)

Lazarevich K (2006) Alternation of day and night in polar and
circumpolar latitudes by month. https://geo. Isept.ru/article.
php?ID=200600817 (06.07.2024) (In Russian)

Leivategia LC (1963) Biology of the codling moth
(Laspeyresia pomonella L) and measures to control it.
Thesis of the dissertation for the degree of Candidate of
Biology. Tartu. 28 pp. (In Russian)

Mazokhin-Porshnyakov GA (1960) Why insects fly to light
by night. Entomologicheskoe Obozrenie 39(1):52-58 (In
Russian)

Matov AY, Bezborodkin AV, Khramov BA, Kiselev AA,
Tsvetkov EV, Valerskij OV (2017) New and rare moths
(Lepidoptera: Macrolepidoptera) of the fauna of Leningrad
Province and Saint-Petersburg city. Eversmannia 51—
52:88-90 (In Russian)

Matov AY, Bezborodkin AV, Valersky OV (2005) New and
rare species of owlet moths (Lepidoptera: Noctuidae s. 1.)
for Sankt-Petersburg and the Leningrad Area. Eversmannia
3—-4:77-90 (In Russian)

Miltsyn AA, Grushevaya IV, Kononchuk IV, Malysh YM,
Tokarev YS, Frolov AN (2020) Light trap for insect
monitoring. Utility model Patent RU 195732 Ul (In
Russian)

Nikolaeva ZV, Kryukova AV (2010) Perennial dynamics of
the codling moth in gardens of the Russian North-West.
Agro XXI 7-9:25-26 (In Russian)

Niyazov OD, Yakovuk VA, Vasilyeva LA, Balakhnina
IV (2012) Efficiency of the disorientation method in
the apple-tree gardens. Materialy Mezhdunarodnoy

nauchno-prakticheskoy konferentsii “Sovremennye mirovye
tendentsii v proizvodstve i primenenii biologicheskikh i
ekologicheski maloopasnykh sredstv zashchity rasteniy”.
235-240 (In Russian)

Ovsyannikova EI, Grichanov 1Y (2019) The phenology of
the codling moth confirms the warming of the climate.
Zashchita i Karantin Rasteniy 5:28-29 (In Russian)

Ovsyannikova EI, Grichanov IY, Kremneva OY, Pachkin
AA (2020) Approbation of LED traps. Zashchita i
Karantin ~ Rasteniy  7:29-32.  https://doi.org/10.5281/
ZENODO.3590503 (In Russian)

Ovsyannikova EI, Smirnov SN, Grichanov 1Y (2013) On
the phenology of Cydia pomonella in the North-Western
Russia in modern conditions. Plant Protection News 4:72
(In Russian)

Pachkin AA, Kremneva OY (2019) Tools for monitoring and
population density reducing of harmful species. Materialy
vtoroy Vserossijskoy konferentsii s mezhdunarodnym
uchastiem. 135-136 (In Russian)

Parshina EA (2009) White Nights in St. Petersburg. https://
www.hellopiter.ru/The white nights.html (12.07.2024) (In
Russian)

Pastarnak IN, Pachkin AA, Pushnya MYV, Niyazov OD,
Ermolenko SA, Padalka SD, Ismailov VY (2014) Including
the autodissemination method into the system of ecologized
apple tree protection against codling moth (Cydia pomonella
L.). Materialy Mezhdunarodnoy nauchno-prakticheskoy
konferentsii «Biologicheskaya zashchita rasteniy — osnova
stabilizatsii agroecosystem». 224-228 (In Russian)

Pavlovsk (Saint Petersburg) (2024) https://ru.wikipedia.
org/wiki/IlaBnoBck_(Cankr-IletepOypr) (07.06.2024) (In
Russian)

Pristavko VP (1969a) On the methods for studying the
dynamics of population quantity and density of insects
flying to ultra-violet radiation. Vestnik Zoologii 6:87-91 (In
Russian)

Pristavko VP (1969b) Evaluation of some abiotic factors
influencing captures of the codling moths by black-
light traps. Zoologicheskiy Zhurnal 48(8):1177-1184 (In
Russian)

Pristavko VP (1970a) Automatic recording light trap.
Zashchita rasteniy 7:41 (In Russian)

Pristavko VP (1970b) Light traps in the garden — a means of
control or monitoring? Zashchita Rasteniy 9:18 (In Russian)

Pristavko VP (1970c) Experience of using light traps in
combination with sexual attractants of codling moth adults.
Nauchnye Doklady Vysshej Shkoly. Biologicheskie Nauki
10:101-103 (In Russian)

Pristavko VP (1971) Daily flight activity and migration range
of the codling moth (Laspeyresia pomonella) in the steppe
and forest-steppe zones of Ukraine. Zoologicheskiy Zhurnal
50(1):67-71 (In Russian)

Pristavko VP, Cherniy AM (1974) The effect of air temperature
on the diurnal rhythm and activity of the codling moth
adults. Ekologiya 2:63—66 (In Russian)

Pristavko VP, Petrunek VL, Petrunck NP (1976) The
population dynamics and flight activity of garden leafroller
moths in the forest-steppe zone of Ukraine. Ekologiya 3:97—
99 (In Russian)

Pristavko VP, Petrunck VL, Chayka VN (1975) Codling
moth  (Laspeyresia pomonella L.) behaviour and



@ponos A.H., 3axaposa F0.A., Manvuu C.M. / Becmuuk sauwpumer pacmenuti, 2024, 107(2), c. 40-74 73

electrophysiological reactions to the optical radiation of
different wave length. In: Povedenie nasekomykh kak
osnova dlya razrabotki mer borby s vreditalyami selskogo I
lesnogo khozyaisyva. Kiev: Naukova Dumka. 117-123 (In
Russian)

Pristavko VP, Yeritsyan DA (1970) A lightweight light trap.
Zashchita Rasteniy 11:36 (In Russian)

Pristavko VP, Zhukov NM (1991) Pheromonitoring of the
codling moth: the current state and ways to solve urgent
problems. Shornik Nauchnyh Trudov Belorusskogo
Nauchno-Issledovatel skogo Instituta Zashchity Rasteniy
16:22-39 (In Russian)

Rosenberg GW (1963) Twilight. M.: Physmatgiz. 380 pp. (In
Russian)

Ryabchinskaya TA, Kolesova DA, Sarantseva NA,
Kharchenko GL, Bobreshova IY (2015) The use of synthetic
sex pheromones for decrease the density population of
harmful Lepidoptera. Agrokhimiya 10:75—89 (In Russian)

Saroyan LK (1991) A study of the genetic determination of
monovoltinism in the population of the codling moth from
Ararat Valley. Thesis of the dissertation for the degree of
Candidate of Biology. Yerevan. 28 pp. (In Russian)

Saulich AK, Volkovich TV (1996) Monovoltinism and
its regulation in insects. Enfomologicheskoe Obozrenie
75(2):244-258 (In Russian)

Sheldesheva GG (1965) Geographical variability of the
photoperiodic reaction and seasonal development of the
codling moth Laspeyresia pomonella L. (Lepidoptera,
Tortricidae). Trudy Zoologicheskogo Instituta AN SSSR
36:5-25 (In Russian)

Sheldesheva GG (1967) Ecological factors determining the
distribution of the codling moth Laspeyresia pomonella
L. (Lepidoptera, Tortricidae) in the northern and southern
Hemispheres. Entomologicheskoe Obozrenie 46(3):583—
605 (In Russian)

Shlyavas AV (2017) Collection of genetic resources of the apple
tree (Malus Mill.) of the Federal State Budgetary Scientific
Institution of the All-Russian Institute of Plant Genetic
Resources named after N.I. Vavilov. Sbornik Nauchnyh
Trudov Gosudarstvennogo Nikitskogo Botanicheskogo
Sada 144(1):79—-83 (In Russian)

Skirkevicius A, Tatjanskaité L (1970a) Day activity rhythm of
imago forms of Carpocapsa pomonella L., a pest of apple-
trees. Acta Entomologica Lituanica 1:99-104 (In Russian)

Skirkevicius A, Tatjanskaité L (1970b) The peculiarities in the
behaviour of males and females of Carpocapsa pomonella
L. in the second half of the day. Acta Entomologica
Lituanica 1:105-119 (In Russian)

Sukhorutshenko GI (2001) Pesticide resistance in pests as a
major problem of plant protection in the latter half of the
20th century in CIS countries. Plant Protection News 1:18—
37 (In Russian)

Tretyakov NN (2012) Protection of apple trees from pests
in the central region of Russia. M.: MSHA im. K.A.
Timiryazeva. 265 pp. (In Russian)

Tsvetkova VP, Poddubnaya EN, Ismailov VY, Zhuravlev
SV (2008) Pheromonitoring of the codling moth as the

basis of pest control in gardens of western Siberia. Vestnik
Novosibirskogo Gosudarstvennogo Agrarnogo Universiteta
1:12-22 (In Russian)

Vasiliev VP, Livshits IZ (1984) Pests of fruit crops. Moscow:
Kolos. 399 pp. (In Russian)

Vasiliev VP, Pristavko VP (1970) A light-trap study of
Laspeyresia pomonella L. (Lepidoptera, Tortricidae) flight
dynamics and population quantity. Vestnik Zoologii 6:63—69
(In Russian)

Vendilo NV, Pletnev VA, Lebedeva KV (2009) Use of
pheromones for protecting fruit orchards from insect pests.
Agrokhimiya 8:72—84 (In Russian)

Weather in the Krasnodar Territory by month (2024) https://
travelask.ru/questions/772718-pogoda-v-krasnodarskom-
krae-po-mesyatsam?ysclid=Ity2tyba7i483382443
(06.07.2024) (In Russian)

White Nights — Dictionary online (2024) https://bse.
slovaronline.com/4206-BELYE _NOCHI (06.07.2024) (In
Russian)

White Nights — Wikipedia (2024) https://ru.wikipedia.org/
wiki/bensie_HOum (07.06.2024) (In Russian)

Yakovuk VA, Balakhnina IV, Doroshenko TN, Yakovuk
VM (2020) Seasonal dynamics of the codling moth Cydia
pomonella L. (Lepidoptera, Tortricidae) flight in the
Krasnodar Territory based on the pheromonitoring data.
Entomologicheskoe Obozrenie 99(2):264-270. https://doi.
org/10.31857/S0367144520020021 (In Russian)

Yazlovetsky IG, Yakimchuk AP (2009) The resistance of
orchard populations of the codling moth to the main classes
of insecticides. Informacionnyi Byulleten VPRS MOBB
40:181-182 (In Russian)

Zakharova YA, Frolov AN, Artemyeva AM (2022)
Monitoring of the diamondback moth Plutella xylostella
(L.) on a cabbage collection in the vicinity of St. Petersburg.
Proceedings on Applied Botany, Genetics, and Breeding
183(4):219-228. https://doi.org/10.30901/2227-8834-
2022-4-219-228 (In Russian)

Zeynalov AS (2017) Effective monitoring is a key element
in the regulation of the number and harmfulness of
codling moth Laspeyresia pomonella L. Plodovodstvo i
Yagodovodstvo Rossii 49:125—-128 (In Russian)

Zhavoronkova TN, Ivanova TV (2008) Phytosanitory situation
in garden-plots of the Ladoga zone of Leningrad Region.
Plant Protection News 4:38—48 (In Russian)

Zhigaltseva MI, Chernobrovina SM (1966) On the
application of ultraviolet ray sources to control insect pests.
Zoologicheskiy Zhurnal 45(3):375-382 (In Russian)

Zhigaltseva MI, Chernobrovina SM, Gnilyuk SI (1964)
Studies of the effectiveness of installations with various
light emitters for attracting and elimination the codling
moth (Carpocapsa pomonella L.). Izvestiya Akademii Nauk
Moldavskoy SSR 5:79-90 (In Russian)

Zhukovskaya MI, Severina IY, Novikova ES (2022)
Anthropogenic light pollution: impact on insects. Biosfera
14(2):126-136. https://doi.org/10.24855/biosfera.
v14i2.669 (In Russian)



74 ®@ponos A.H., 3axaposa F0.A., Manviu C.M. / Becmuux sawumst pacmenuti, 2024, 107(2), c. 40-74

Plant Protection News, 2024, 107(2), p. 40-74
OECD+WoS: 1.06+1Y (Entomology) https://doi.org/10.31993/2308-6459-2024-107-2-16612
Full-text article
THROUGH TWILIGHT TO THE LIGHT: ANEW SIGHT OF VARIABILITY
IN CODLING MOTH BEHAVIORAL REACTIONS
AN. Frolov*, Yu.A. Zakharova, S.M. Malysh
All-Russian Institute of Plant Protection, St. Petersburg, Russia

*corresponding author, e-mail: afrolov@vizr.spb.ru

The codling moth, Cydia pomonella (L.) is the most dangerous pest of orchard crops in the world. The aim of the paper
is to evaluate the attractiveness of low-power UV LEDs for the codling moth, including their interactions with the synthetic
sex pheromone bait, under a highly variable level of natural illumination during the season at dusk in St. Petersburg as
compared to the south of Russia. Traps of two designs (adhesive Delta and container funnel-shaped Unitrap) were placed
in orchards located in town Pavlovsk (St. Petersburg) and farmstead Slobodka (Krasnodar Area). The LED efficiency
was significantly different in these two locations: in the former, the moths were not attracted by UV, whereas in the latter,
light trapping was quite active. A positive phototaxic reaction of moths in St. Petersburg was absent both during the White
Nights and in the subsequent period, i.e. independently of illumination level at dusk. In both locations, no increase in the
catch of codling moth adults with pheromone traps was recorded after they were supplemented with UV LEDs. Moreover,
when Delta traps were used in Slobodka, a highly reliable antagonism of light vs pheromone bait was observed. The
results are discussed using extensive literature data on insect phototaxis, codling moth behavior, its ecological plasticity
and the ability to adapt to local habitats, which allows assessing the prospects for further research. In addition, an original
algorithm is demonstrated for calculating the beginning and end of White Nights period for entomological objects which
is of interest in terms of conducting research with insects at high latitudes.
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