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IpenucnoBue

CoBpeMeHHBIN dTall Pa3BUTUS HAYKH O 3aIlUTE PACTEHHH XapaKTepU3yeTcs
MEPexXo/lOM OT WHTECTPUPOBAHHBIX CHCTEM 3alIUTBl PACTEHHH C yMOpOM Ha
HUCTpeOUTETbHBIE  MEPONPUATHA K  pAIMOHAJIBHOMY  OHOIICHOTHYECKOMY
VOpaBICHUIO arpodKOCHCTEMaMH W aJaNTHBHO-WHTETPHPOBAHHON  3aIuTe
pactenuit ([JJomxenko, 2018). DToT 3Tam pa3BUTHS HAYUYHBIX MCCIECIOBAHUN M
MPAaKTHYECKUX pEeKOMeHJauuii B 001acTh (UTOCAHWUTApUM HANpaBieH Ha
peammsanuto Ykasza IIpesunenta Ne 642 ot 01.12. 2016 r. «O Crpareruu Hay4HO-
TEeXHOJIO0ru4eckoro paspurus Poccuiickoir denepanumn», rue B KaueCTBe OJHOU U3
NPUOPUTETHBIX 3aj7ad  00O03HAYEeH IMepexo] K BBICOKONPOJYKTHBHOMY U
9KOJIOTHYECKH O€30IT1aCHOMY arpoXOo3siCTBY IIyTeM pa3paOOTKH M BHEIPEHUS
CHCTEM pPALHOHAIBHOTO TPUMEHEHHSI CPEICTB XMMHUYECKOH M OHOJIOTMYECKOi
3aIIUTHI CEINbCKOXO3SMCTBEHHBIX pacTeHnil. TakuM 00pa3om, OAHON U3 OCHOBHBIX
3aJjad COBPEMEHHOH 3aIlUTBl PACTEHUH SIBIAETCS IOBBILIEHUE BKOJIOTUYHOCTH
3aIIUTHBIX ~ MEPONPHUATHH, dYTO TpedyeT pa3padOTKH HOBBIX IIOAXOMIOB.
®uTOoCaHUTAPHBI MOHHUTOPHHT M TPOTHO3 HAIEJICHBI Ha cOOp, aHANN3 U Iepeaady
nHdopmanuu B IENSIX CBOEBPEMEHHOTO OCYIIECTBICHHS (PUTOCAHUTAPHBIX
meponpuatuit (ITonskos u ap., 1984). CoBpeMeHHBIH ATan pa3BUTHS MOHHUTOPHHTA
B 00macTM 3aliUTBl PACTEHHH  XapaKTepU3yeTcs  COBEpIIEHCTBOBAHUEM
(GyHIaMEHTAIBHBIX OCHOB M METOAOJIOTMYECKHUX TPHHIMIIOB, Pa3pab0TKONH HOBBIX
METOANYECKUX TPUEMOB U TEXHOIOTUYECKUX PELICHHUH, ONIPENENSIOIUX CTPATETHIO
U TaKTHKY 3ammThl pacternil (Opomnos, 2011). DPPeKTUBHBIE TEXHOIOTHICCKUEC
pemreHus TpeOyIOT BEIpaOOTKH a/IeKBaTHBIX MOJIEIeH, OCHOBAHHBIX Ha Pe3yJIbTaTax
ITyOOKOTO W3y4YeHHs OJKOJOTHH 00BekTa. [Ipm 3TOM BechMa MeEpCIEKTHBHBIM
BBITVIAUT TOMCK IyTEH yNpaBieHHs ITOBEICHHEM BpEeIUTENIeH B TOM HYHCIE C
MOMOIIBIO  JIMIICHHBIX ~ TOKCHYECKHX 3(P()EKTOB CBETOBBIX CHTHAJIOB W
OMOJIOTHUECKH ~ AKTUBHBIX ~ COCAMHEHHH  TPUPOJHOTO  NPOUCXONKICHHS
(cemMuoxeMHKOB). J[711 MOHUTOPHUHTA BPETHBIX OPraHU3MOB UCIONB3YIOT JIOBYIIKU

pa3H0171 CTCTICHU CJIOKHOCTH, KOHCTPYKIHA KOTOPBIX B 3HAYUTEILHOI CTEIIeHH



ONpEeNeNseTCs JKOJOTHUCCKIMUA W IOBEJICHYCCKHMMH OCOOCHHOCTSMH  ITHX
00BEKTOB.

[TomynspHOCTH MCCIIEAOBAHNH, CBA3aHHBIX C UCIIOJIF30BAHNEM JIOBYIICK JIIIS
HaceKoMbIX, HeykioHHO pacteT (Lopez et al.,, 2012; Preti et al., 2021). Tax,
COTJIACHO TIPOBEIACHHOMY HAaMW aHATW3y WHQOPMAINH, COomepikameiics B 0Oase
JTaHHBIX “ScienceDirect” (https://www.sciencedirect.com), YHUCIIO
OIyOJIMKOBaHHBIX CTaTeil, B Ha3BaHUM KOTOPBIX COAEPXKATCS KIIIOUEBBIE CJIOBA
‘insect trap’, BeIpociio ¢ 1995 (600) no 2017 roxa (2054) B 3.4 pa3a, npudem KpuBast
pocra 4yuciia MyOJMKanMii  JIOCTOBEPHO  OIMCBIBACTCSl  SKCHOHEHIMAIBHOW
3aBucuMoctbio (R = 0.974). B koHTpoie (IIOMCK IO KJIFOYCBOMY CIIOBY
‘entomology’ W MPOM3BOJHBIM OT HETO) YHCIO ITyOIHMKAIMiA 32 ATOT K€ MepUOJ
YBEITMYMIIOCH JINTTH B 2.2 pa3a (¢ 753 mo 1694), mpuuem ¢ 60Jee HU3KOM CKOPOCTHIO,
OTMCHIBACMOM TMOJIMHOMHATIBHON 3aBucHMOCTBhIO (R? = 0.960). ITowck B 0a3e
elibrary (https://www.elibrary.ru) mo kio4eBOMy CJIOBY ‘JIOBYIITKA JISI HACEKOMBIX
oOHapyxwun 17-kpaTHbIN pocT yrcna myOmmkamuid ¢ 1995 no 2017 r., Torna kak B
KOHTpOJIE (3ampocC MO CJIOBaM ‘SHTOMOJIOTHSI’ U MPOU3BOAHBIX OT HEr0) — JIUIIb
8-kpatnsbiit. HecMoTpst Ha To, uTO MH(pOpManust, coxepxkaascs B 6ase elibrary, He
OTJIMYAeTCsi 0CO0OI TOYHOCTBIO, BBIBOJ 00 ONEPEXaIoONEeM pOCTe YHCa
yOJIMKAIMH{, ITOCBSIICHHBIX JIOBYIIKAM JUIsSl HACEKOMBIX, HE BBI3BIBACT COMHEHHH.
Boree Toro, mouck B Google Patent (https:/patents.google.com) mokasbsIBaeT, 4To
YHCIIO BBIIAHHBIX MATEHTOB, COJCPIKAINX KIFOUeByIo (pasy ‘insect trap’, pacteT
emie Ooee ObICTPBIMU TeMIiaMu. Tak, B ogHOM juiih Kurae 3a 12-netHuii nepuon
(c2004-2007 o 2016-2019 roxpr) Habmonacs 1 1-KpaTHBIN POCT YKCIIa BBIJAHHBIX
nmaTeHToB! OYEBUIHO, YTO MOIHEM MOITYIIPHOCTH TEMBI, CBA3aHHOII ¢ pa3paboTKOH
HOBBIX TEXHHYECKHX CPE/ICTB OTJIOBA HACEKOMBIX, BBI3BaH OECIpEleACHTHBIM 110
cBOMM MaciTabaM ycyryOJIeHHeM SKOJIOTHYECKHX IIpoOJeM Ha IUIaHeTe, TIe
HACEKOMBIM MPHUHAAICKHUT BaKHEHIIIas poJib B KPYrooOOpOTe BELIECTBA U YIHEPTUH

(Hallmann et al., 2017; Klink et al., 2020, u ap.).



JlocTOMHCTBA CHHTETHYCCKHX TMONIOBBIX arTpakraHToB (CITA), a mMeHHO
CEJICKTUBHOCTh HX JEHCTBHUS, BBICOKAs JIETydecTh, ciabas MEepCHCTEHTHOCTH,
CHITbHASI aTTPAKTHBHOCT M HHU3Kasi TOKCHYHOCTH OOIIEN3BECTHEI, Oaromaps 4emy
CITA aKkTHBHO BKJIFOYAIOTCS B HHTETPUPOBAHHBIC CHCTEMBI 3aIUTHI PACTCHUH
(Jomxenko, 2017). B MHOroumcineHHBIX 0030pax W MOHOrpadusIX HETaIbHO
paccMOTpeHBI 00J1aCTH MPUMEHEHHS TOIOBBIX (PEPOMOHOB B 3al[UTE PACTEHUMH, B
T.4. Juisi: 1) BBISBJICHHS KapaHTHHHBIX OOBEKTOB, PaHHEr0 OOHApYKEHUsS W
KOHTPOJIA 32 PAacIpOCTPAHEHHEM aJBEHTHBHBIX BHJOB, 2) CHTHAJIH3AINN Hadaja
BbUICTa OOBEKTa MOHHTOPHHIA, HaI30pa 3a MUTPANUSAMH U KOUYCBBIMH
MepEeMETIICHNSIMH, HaONOACHUN 3a AWHAMHUKOM JETa MMaro MECTHBIX BPEIHBIX
BUJIOB, 3) ONpEJNeNICHUsI CPOKOB IPOBEJCHUS HCTPEOUTENBHBIX MEPONPHSTHH,
4) ce30HHOTO MPOTHO3a YHCICHHOCTH BPEIANUTEINICH, OIpeieeH s SKOHOMHIECKOTO
Opora BPeI0HOCHOCTH, 5) MacCOBOTO BBIJIOBA M YHUUTOXKEHUS BPEIHBIX 00BEKTOB,
JIE30PHEHTALNN CaMI[OB, CTCPHIIN3AINY, HH(QUITUPOBAHUS WIH TOKCHKAImu. [1pu
9TOM B OCHOBHOM coobiaercs o npeumymectBax CITA (I'puuanoB, OBCAHHHUKOBA,
2005), HO BecbMa PEKO TOBOPUTCS O TEX HMJIM MHBIX Mpo0jeMax, CBA3aHHBIX C HX
IIPUMEHEHHUEM B c(hepe 3aIUThl pAaCTCHHH, a TAKXKE My TAX UX MPEOOICHHS.

Hacrostmast  MoHOTrpadms — moOCBsSIIeHA MpoOiieMaM, CBS3aHHBIM  C
ncnons3oBanneM CITA a1 MOHMTOPHMHTA YENIyeKPBUIBIX Ha MPHMEPE OJHOTO W3
ONACHBIX BpEAMUTEIEH KYKYPY3bl — KYKYPY3HOT'O MOTBUIbKA, U TIOUCKY NyTEH IS
UX pemieHus Onarogapst HCIOJNB30BAaHMIO CEMHOXEMUKOB  PacTUTEIBHOTO
MPOMCXOXKICHUS U CBETOBBIX JHOAOB. CHaOKEHHbIE CEMHOXEMHUKaMHU MU
cBeTomuogaMu JOByIIkH, B oTimume oT CIIA, B Macce OTIABIMBAIOT CaMOK
BpEAUTEIS, LIEHHOCTh KOTOPBIX VISl POTHO3HMCTA IOPa3/i0 BbIIIE TAKOBOM CaMIIOB.
OCHOBHBIE Pe3yNIbTAThl HCCIEN0BaHM ObLIM HaMU 1mosTydeHsl B 2016 — 2021 romax
IIPY TIPOBEJICHUM TIOJIEBBIX HccienoBaHuid nmo Pabouell mporpamme roc3aiaHus
«Pemenne QyHIaMEHTATBHBIX MPOOJIEM CEITbCKOXO3IHCTBEHHONH 3HTOMOJIOTHU B
LeJsIX pa3pabOTKH HOBBIX IYTCH M TEXHOJIOTHUYSCKHUX peIleHHH Y(PPEKTUBHOTO H
0€301acHOTO yTpaBICHUS TUHAMHUKOW YUCICHHOCTH OIMACHBIX W 0CO00 OITacHBIX

BPEAHLIX SHTOMOJOTHYECKUX 00BEKTOB B arpodKoOCUCTEMAax» U I'paHTaM PODOU Ne



15-04-01226-a  «Ilepuogmyeckue KoneOAaHUST B  MHOTOJCTHEH JHHAMHEKE
YHCICHHOCTH HAaCeKOMBIX-(pHUTO(haroB: MHIYKTOPHl M MeXaHU3MbD», Ne 16-54-
00144-ben_a «HoBple owarm MaccoBBIX pasMHOXeHHH Ostrinia nubilalis B
BOCTOYHOM EBpome: aHamu3 NOpUUMH BO3HUKHOBEHMST M IIOMCK IIyTeH HX
snokanu3zaumu B bemapycn u Poccum» u Ne 19-016-00128-a «TonmynsiquonHas
M3MEHYUBOCTh PENPOIYKTUBHOTO MOBEACHUS KyKypy3HOro MOThIIbKa Ostrinia
nubilalis Hbn. (Lepidoptera: Crambidae) u 3¢pekTuBHOCTh PepOMOHUTOPHHTAY.
OKcIepuMeHTalbHas padoTa BBITONHEHA aBTOPAMH CAMOCTOSATENHFHO FUIH TTOJ X
HEMOCPEICTBEHHBIM PYKOBOACTBOM, B T.4. B paMKaX COTPyAHHYECTBAa CO
cnenuanucraMu MHCTHTYTa 3BOMIONMOHHON (usnonornn u Onoxumuu um. M.M.
CeuenoBa PAH, BHUN3P, 3A0 «llenkoBo-Arpoxum», HIIO «KOC-MAUCH,
I'ennentpa mo pacturenbHeIM pecypcam (BUP), KyGanckoil OmBITHOW cTaHINH
BUP, ®I'Y «Poccenpxosuentpy, ®I'bY «BHUUKPy», benaroponackoro ¢ummana
B3P, ADU, Lientpa 3epua um. [LI1.JIykpsnenko, ®I'6Y BHUNKP, BHUU Con,
JABHHWN3P, 1B HUMCX, UB3IT ABO PAH, OOO Cunrenra, AO «Aptenby, UII
«KyprakoB», a Takke HWHctuTyTa 3amuthl pacteHuit Benrpum (Bynamemir),
Wnctutyta 3ammrtel pacteHnit Kwuras (Ilexun), PYII «MHCTUTYT 3amuTsl
pacrernit» benapycu (IIpmrykn) m OOO «buocepsuc Ilmocy (ITonraBckast 0671
VYxpannsl). be3ycioBHO, HOBBIE KOHCTPYKIIMH JOBYIIEK HE MOTIH MOSBUTHCA 0€3
AKTUBHEHILIEro TBOPUECKOro yuacTus Beayiuero nwxkenepa BU3P A A . MunbipbiHa.
PaboTa Hax co3maHneM HOBBIX KOHCTPYKTHUBHBIX PELICHUH MPOJOIDKAETCs, TaK 9TO
B CKOPOM BPEMEHH HOSBSITCS HOBBIE, ene Ooee () (peKTuBHBIE JTOBYIIKH. Beem, kTo
y4acTBOBAI B pabOTe ¢ HUMH, aBTOPBI BBIPAKAIOT TITyOOKYIO OJaroJapHoCTh. 3a
MHOTOJICTHIOIO ~ TIOJUIEPKKY ~ aBTOpPBI  IIpU3HATeNbHBI Poccuiickomy — Qony
(yHIaMEHTaIbHBIX HCCIIEIOBAHUM, 3a I[CHHBIE COBETHI M 3aMEYaHUs HCKPEHHE
OnarozapsT pereH3eHToB — NokTopoB Ouon. Hayk E.E. Paguenko (BUP) u C.A1.
Pesanka (3UH PAH). Ilpu monroroBke JaHHOW MOHOTpadUHU ydacTHe aBTOPOB
pacnpeneNiIoch CIeIyIoIUM o0pa3oM: pazznensl | W 2 OblIM  HalHCaHbI

A.H.®ponoBsiM, pa3zaeibsl 3—5 — Tpemsi aBTOpaMu COBMECTHO.



1. BBenenue

W3BecTHO, 4YTO TOTEpH pACTEHHEBOMYECKOW MPOMYKIWH OT BPEIHBIX
oprann3moB (Oosie3Heil, BpeauTeneii U COPHBIX PAaCTEHMiT) MO0 PasHBIM OLIEHKAM
coctaBmstoT 14-30% ot morennmansHoro yposxkas (Oerke et al., 1994; Kinaci, Kinaci
2004; Bancal et al., 2007; EI-Wakeil, 2010, u 1p.), a B CITOKHBIX IKOHOMHUECKUX
ycnoBusix Poccuu Hem000p yposkas 3epHOBBIX, OBOIIHBIX U IUIOAOBBIX KYJBTYP,
yCcyryossieMbiii  1eUIIMTOM MHHEPAIBbHOIO IMHTaHUS, CIIOCOOCH JOCTUTATh
3HA4YUTENBHO OonbinuX 3HaueHu (30-40%) (Ionwapos, 2010; ITapmromun u ap.,
2015). B cBoeM pa3BUTHU HayKa O 3aIUTE PACTEHHI MPOIIIA JOITUI U CIIOKHBIH
nyte (Glass, Thurston, 1978; Altieri, Nicholls, 2004; IlaBmommnu, 2010).
CoBpeMeHHBIH ee yTan 3apoawics B KoHle 1950-x — navane 1960-x ronos, koraa
Ha (oHEe KPUTUKH TIPUMEHEHUS XJopopranndeckux rnecturuaos (T u np.) crana
(hopMHpOBaThCS HOBAsI CTpaTeTHUYECKas MapaJnrMa — WHTETPHPOBAHHAS 3alllUTa
pactenuit (Stern et al., 1959). B mocmemHue romsl BOMPOC YCTOWIHMBOCTH
MPUPOHBIX IKOCHCTEM MPUOOPEN 0COOYI0 aKTyalbHOCTh B CBSI3M C NOBCEMECTHO
HaOJFOJTaCMbIM COKpalieHueM Ouopasnoobpasus sHromodaynsl (Conrad et al.,
2006; Dyck et al., 2009; Cameron et al., 2011; Swengel et al., 2011; Brooks et al.,
2012; Schuch et al., 2012; Fox, 2013; Melero et al., 2016; Hallmann et al., 2017;
Cardoso, Leather, 2019; Eisenhauer et al., 2019; Forister et al., 2019; Mupepele et
al., 2019; Sanchez-Bayo, Wyckhuys, 2019; Seibold et al., 2019; Wagner, 2019;
Wepprich et al., 2019; Dornelas, Daskalova, 2020; Montgomery et al., 2020; Klink
et al., 2020; Wagner et al., 2021). Takum 00pazom, 6€30MaCHOCTB IS OKPY KaFOIIESH
CpeIpl CTAHOBUTCS BaKHEUIIMM HMIIEPAaTHBOM B cdepe 3aIluThl PacTCHUH
(Homxenko, 2017, 2018; [Homkenko u ap., 2021). CooTBeTCTBEHHO, B
MPUOPUTETHBIC HANpaBJICHHs IONAJaeT 3ajaya pa3padOTKH HOBBIX II0JIXOJIOB,
obecrieunBaroMX  ropasmo  Ooysee  crporoe  cobmiofeHWe — TpeOoBaHMIA
akosornyeckoit 6e3onacuoctu (Ilamromun u ap., 2016).

Cpemu BpemuTenei TOJNEBBIX KYJIBTYp YCIIYCKPBUIBIC UTPAIOT OIHY U3

MIEPBOCTENEHHBIX poJIeil. Y 3TOH IpyIITbl HACEKOMBIX ITOJIOBBIE ()EPOMOHBI CITyXKaT
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Ba)KHEHIIUM MEXaHU3MOM, 00eCIICUHBaONIIMM BCTpedy moiioB (Barton Browne et
al., 1977; Roelofs, Cardé, 1977, Hansson, 1995; Ando et al., 2004; I'puuaHOB,
OscsaaankoBa, 2005; Witzgall et al., 2010). bmaromaps cBOWM YHHKaJIbHBIM
CBOWCTBAM — CEJIEKTUBHOCTH JAEHCTBHSA, BBICOKOH 3((eKTHBHOCTH, HU3KOH
TOKCHYHOCTH, BBICOKOH JIeTydecTH M claboil MepCHUCTEeHTHOCTH, CHHTETHUSCKUE
nosioBele aTTpakTaHThl (CITA) akTHBHO BKITFOUAIOTCS B MHTETPHPOBAHHBIE CHCTEMBI
3alUThl PACTCHHI, B MECPBYIO OYEpPEIhb B KAYCCTBE CPEICTBA MOHHTOPHHIA
(Cazonos, 1988; Supmun, 1989; IlstaoBa, 2007; lammes, I'puyanos, 2008;
Boitnsik u np., 2009; Psouunckas u ap., 2015; Benmuio, JIedenesa, 2016; [TatHoBa
u 1p., 2016; Jlomxenko, 2017). OcHOBHBIM ycioBrueM 3(p()EeKTHBHOCTH MOCIICTHETO
SIBIISICTCS. HAIMYUE CBS3U MEKIY YHCIIOM OTJIOBICHHBIX ()epOMOHHBIMH JIOBYIIIKAMHU
AMaro W TUIOTHOCTBHIO TPEHMMArdHAIBHBIX CTaJWH JTOYEPHETO TIOKOJCHUS Ha
pacTeHHsX, KOTOpast CHIIBHO BaphHPYET B 3aBUCUMOCTH OT MHOKECTBA (DaKTOPOB —
OMOJIOTMYECKUX CBOKMCTB BPETHOTO BHA, €r0 IOMYJSIMOHHOW W3MEHYHBOCTH,
[MOTOJIHO-KJIMMAaTUYECKUX YCJIOBUM, XO3AWMCTBEHHOH JEATEJbHOCTH YEJIOBEKa,
KOHCTPYKIIMH U Pa3MEUIeHUs JIOBYIIEK U T.M. U MOITOMY MPOSIBIISIETCS TAIEKO HE
Beerna (Riedl, Croft, 1974; Tingle, Mitchell, 1981; Ramaswamy et al., 1983; Allen
et al., 1986; Evenden et al., 1995; Coll et al., 2000; Cullen, Zalom, 2005; Miluch et
al.,2013; Rhainds et al., 2015; Carri¢re et al., 2017; Mason, Isaacs, 2018). daxe mist
BUJIOB C XOPOIIIO M3yYCHHOM YKOJIOTHEH, TAKMX KaK, XJIONKOBas coBka Helicoverpa
armigera Hbn., pa3Hble aBTOPHI TNPHUXOIAT K IPOTHBOIOIOKHBIM BBIBOJAM
OTHOCHTEIIFHO BO3MOKHOCTH HCTOIb30BaHusI CITA B KauecTBe CpeicTBa CE30HHOTO
MIPOTHO32a UX BpeaHol nestenbHoctr (Bourdouxhe, 1980; Haggis, McKinley, 1982;
Kehat et al., 1982; I'puuanos, 1986; Bynsirunckas u np., 1993; KpaBuenko, 1991;
CapanneBa u ap., 2014; Pal et al., 2015; Rawat et al., 2017). IIpoGnemsr ¢
ucnonb3oBanreM CITA derryeKpbUIbIX [UIi MOHUTOPHUHTA MOTYT OBITh Pa3HBIMHU,
O/IHAKO OCHOBHAsI TMPUYMHA 3aKIIOYAeTCs B TOM, YTO OHHU TMPUBJICKAIOT JHUIIb
CaMIIOB, MPOTHOCTHYECKAasl IIEHHOCTh KOTOPBIX OTHOCHUTENBbHO HeBbicoka (Wall,

1989; Witzgall et al., 2010; Frolov et al., 2020). B HacTosmeil MoHorpadun
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JIETaJIbHO 00CYKIAI0TCS KaK caMa mpo0diiemMa, Tak U IMyTH €€ PELICHUs Ha IIpuMepe
OITHOTO W3 HamboJee OMACHBIX BPEAWTENICH — KyKypy3HOTO MOTBUIbKA Ostrinia
nubilalis (Hbn.) (Lepidoptera: Crambidae), KOoTOpoMy TIOCBSIIIEHa OTPOMHAS
mutepatypa (Ieromnes, 1934; KoxanuukoB, 1938; XowmsikoBa, 1962; Brindley,
Dicke, 1963; Brindley et al., 1975; Mason et al., 1997a, 2018; ®posnos, 1992; Bohn
et al., 1999; Szdke et al., 2002; Lassance, 2016; Coates et al., 2019). Hecmotpst Ha
CKJIIOHHOCTb K MHOT'OSITHOCTHU, OCHOBHBIM KOPMOBBLIM PACTCHUEM KYKYPY3HOI'O
MOTBUIBKA CIYXKHT KyKypy3a. Ha tepputopmu OviBmiero CCCP ponp npyrux
KOPMOBBIX PaCTCHHI BPEAUTENs, KaK KYJIbTYPHBIX (IIpOca, COPro, mepiia u mp.), Tak
U COPHBIX B TUHAMHUKE €r0 YHCICHHOCTH Topa3no MmeHbiie (Dporos, I'pymesas,
2019). KynpTypHbIe U JUKHE IPEJACTABUTENN TaKUX IBYJIOIBHBIX BHIOB PACTCHUH,
KaK KOHOTIIS ¥ XMEJITh, a TAK)Ke COPHBIC BUABI — TYPHHUIIHHUK, ITOJBIHB, aMOPO3HS 1
T.I. TPEACTAaBUTEIH pyICpaTbHON (IIOpBI, MpPOHW3pacTAIOe 3a MpeaeIaMu
KYKypY3HBIX TI0JIeil Ha Tepputopun EBpomneiickoit wactu 6. CCCP, xak mpaswuiio,
CJIy’)KaT KOPMOBBIMU PACTCHUAMU JI MOpq)OIIOFI/I‘-IeCKI/I OYCHb CXOJHOIO C
KyKYpPY3HBIM MOTBUIBKOM, HO camocTosTenbHoro Buna Ostrinia scapulalis (W1k.),
KOTOpBIl B CBOIO OYEpe/b HE IMOBpEXIaeT KyKypy3y W apyrue 3naku (Dposos,

1992; Frolov, 1998; Frolov et al., 2007).

1.1. Kykypy3Hblii MOTBLJIEK — ONACHBIN BpeauTeb KYKYPY3bl

[Ipu ONarompUATHBIX IS PAa3BHTHS YCIOBHSX KYKYPY3HBIH MOTBIJICK
CIoco0eH CHU3MTH ypoXkai 3epHa KyKypy3sl Ha 5-20% u 6oxee (IlepeBepses, 1976;
[Harmupo u ap., 1979r; Xpomenko, 1982; Lynch, 1980; Umeozor et al., 1985;
®poioB, 1992, u 1p.). BpemoHOCHOCTH KyKYpPY3HOTO MOTBUTbKA 3aBHCHUT OT MHOTHX
(hakTOpoB: (a3pl pPa3BUTHS pPACTEHUS, XapakTepa M CTENEHH IOBPEKACHUS,
YUCJICHHOCTH BpEIUTENsS, YCJIOBUM pa3BUTHS PACTEHUN, XO3SHUCTBEHHOTO
Ha3Ha4YeHUs moceBa U 3(GGEKTUBHOCTH 3allUTHBIX MepomnpusTuii. besycnosHo,
BPEIOHOCHOCTH BapbUPYET B 3aBUCUMOCTH OT yCIOBHUI roj1a, MECTHOCTH, COPTOBBIX

ocobeHHOCTEH, ckopoctienoctu pacternuil (Pponos, 1997a, 6; Uymakos, CeMeHOBa,
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2000). Ha BpemoHOCHOCTh KYKYPYy3HOT'O MOTBIIbKA OOJIBIIOC BIUSHHE OKa3bIBAIOT
BOJIHBIN cTpecc 1 3acopeHHOocTh (Weber et al., 1990; Godfrey et al., 1991). ITomumo
npsMoro yiep0a, BpeAUTEIb HAHOCHT PACTCHHSM CYIIECTBEHHbBIH KOCBEHHBIN
Bpe/l, HapyIas [eJIOCTHOCTh OKPOBHBIX TKaHEH U CIIOCOOCTBYsI, TAKUM 00pa3oM,
UX TTOPaKCHHIO OTTACHBIMH (DPUTOMATOTeHHBIMH MuKpoopranm3mamu (Christensen,
Schneider, 1950; McMillian et al., 1988; VBamenko u ap., 2008). Jlns 3epHOBOMI
KyKypy3bl HauOoJiee 3HaUMMBbI TIOBPEKICHUS cTeOJIeH, HAHOCHMBIE PACTEHHIO J10,
BO BpeMs U Cpa3y IOCIIe BEIMEThIBaHUS MeTeNKH. COOTBETCTBCHHO, B 30HAX C ABYMsI
MOKOJICHUSIMH B pacuete Ha | ryceHmily Ha | pacTeHue OONMbLINI BPeI PaCTCHHAM
MIPUYHHSIOT HACEKOMBIC MEPBOM TCHEPAIH, HECMOTPsI Ha TO, YTO MX IUIOTHOCTb
0OBIYHO HWKE, YeM BTOpoii TeHepannu (OctpoyxoB, 1984; Raemisch, Walgenbach,
1984; Molinari, Mazzoni, 1986) 1 4em Oiroke K CO3pEBaHHIO 3€pHA, TEM clladee
BIIMSIFOT TIOBPEXICHUS Ha NpOoAyKTHBHOCTH pacteHus (Calvin et., 1988; Bode,
Calvin, 1990). OT mnOBpeXIEHUA HACEKOMBIM OOBIYHO CHIJIBHEE CTpaaaroT
paHHecTeNble TeHOTUIIBI, HeXKeNn To3aHecnensie (Jarvis et al., 1986).

HecMmotps Ha TO, 4TO KOJUYECTBO TyHHEIEH U OTBEPCTUM, IPOJECIAHHBIX B
CTEOJISIX T'yCEHHIIAaMHU, JIy4Ille BCEro Koppenupyer ¢ norepsimu ypoxas (Everett et
al., 1958; Kwolek, Brindley, 1959), mpu pacuerax BpEIOHOCHOCTH YaIlle
UCIIONIb3YIOT OLICHKH IOTEph ypokask B pacdyere Ha | B3pociyio (5 Bo3pacra)
TyceHHIy (2 HE TYyHHENIb WM YepBOTOUMHY). IS 30HBI pa3BUTHA OIHOTO
TTOKOJICHUSI WJIM TIEPBOTO B 30HE PAa3BHUTHUS IBYX T'CHEpAIMii B CE30HE MOTEPH B
pacuere Ha | TyceHHIly OIEHHMBAIOTCS B mpenenax oT 2 mo 5% (B cpemneM 3%)
yposkas 3epHa B 3aBHCHMOCTH OT T€HOTHIA W yCJIOBHIl BBIPAIIMBAHHUS PACTCHUH;
HAHOCHMBIN TYCEHHUIIAMH BTOPOTO MTOKOJICHHS YIIepO 3epHOBOM KyKypy3€e B pacueTe
Ha | ocoOb B cpeaneM B 2 pasa ciabee (XomsikoBa, 1962; Chiang, 1982; ®posno u
np., 1999; Dillehay et al., 2005, u ap.). Hanbonee omacHbl moceBaM Ha 3€pHO H
ceMeHa MOBPEXKACHHS HIDKHEH 1 cpellHel yacTu cTeOuis, BKIIFoUasi HOXKKY ToYaTka
n cam nodatok (Xomsikosa, 1963; Chiang, 1964). B pesynbrate 1) cHmxarorcs

pa3sMepbl MO4YaTKa, Macca 3€pHAa € pacCTCHUSA, BBIXOJA KOHAWIIMOHHBIX CEMSH,
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YBEIIMYMBACTCS YHCIO OCCIUIOMHBIX PACTCHUIL; 2) MOBBIIACTCS JJOMKOCTh CTEeOIeH
U TIPOMICXOANUT O0JIOM TTOYATKOB, YTO MPUBOIUT K MOBEIIICHHBIM ITOTEPSM ypOXKAas
IpH MEXaHW3WPOBAaHHOW yOopke; 3) HapacTaeT TOpPaXEHHOCTh T'PUOHBIMH H
OakTepuanbHBIMA HH(DEKIUSIMHA [B TOM YHCIIe BO3OYAUTEISIMUA CTEOJIEBBIX THHUJIEH,
IJIECHEBEHUEM TT0YaTKa, My3bIpuaToi ronoaei (Guthrie et al., 1982; McMillian et
al., 1988)]. Xota kykypy3a — KyJbTypa MHOTOIEIEBOTO HCIIOIb30BaHMUSI,
MyOJIMKaIMY, XapaKTepU3YIOLHMe ITOTEPH YpoxkKasi U BPEAOHOCHOCTb KYKYpY3HOTO
MOTBUIbKA, B TIOJABJISIONICM OOJBIIMHCTBE CIy4acB IMOCBSIICHBI 3CPHOBOM
kykypy3e (Patch et al., 1942; Jarvis et al. 1961; Pesho et al. 1964, 1965; Berry,
Campbell, 1978; Ghidiu et al., 1979; Lynch et al., 1980; Foott, Timmins, 1981, u
Iip.). JIMIIe B eqMHUYHBIX pabOTax MPUBOIATCS PacyeThl IIOPOTOB BPEIOHOCHOCTH
Hacekomoro s cuitocHoi (Myers, Wedberg, 1999), caxapnoii (Riggs et al., 1998)
nm ceMeHHOH (Sayers et al., 1994) xykypy3sl. s ycnoBuii Poccnu ornpeneneHsl
TTOPOTOBBIE 3HAYCHHS BPEIOHOCHOCTH KYKypy3HOTO MOTBUIbKA TOJBKO JUIA
3epHOBOH KYKypy3bl — IUIOTHOCTH 1-2 TyceHHIBI Ha pacTeHHe B (pazax oT 6-8

JIUCTHEB U J0 BBIMETBIBAHUS MeTENOK (AsexuH u jap., 2016).

1.2. /IlunamMuka 4MCJIeHHOCTH BPeUTENsA U €e MOHUTOPHHT

3aKOHOMEPHOCTH JWHAMHUKHM YHCIEHHOCTH BpPEIHBIX HACEKOMBIX —
LEHTpaJbHAs MPOOIIEMa CEeTbCKOXO03SHCTBCHHOM YHTOMONOTHA. OCHOBBI HAYYHBIX
TIpeACTaBICHUH 00 IKOJIOTHH KYKypy3HOTO MOTBUTbKA OBLIH 3a10keHbI B 1920-30-
X IT. IPOIIJIOTO BEKa, MIABHBIM 00pa3oM OJiaroiapsi HHTCHCHBHBIM HCCIICIOBAHUSM,
TIOCTIEZIOBABIINM IT0CIEe IPOHUKHOBEHUSI HACEKOMOTO W3 EBpOIBI Ha TEppHUTOPHIO
Ceepnoii Amepuknu (Crawford, Spencer, 1922; Barber, 1926; Caffrey, Worthley,
1927; Caffrey, Huber, 1928; Hodgson, 1928; Huber et al., 1928; Thompson, Parker,
1928a, b; Ellinger, 1928; Moore, 1928; Babcock, 1927; Babcock, Vance, 1929;
Roubaud, 1928, 1929; Kuwajama, 1929; Neiswander, Huber, 1929; Patch, 1929;
Marston, 1930; Dicke, 1932; Illerones, 1932, 1934; Kpunuikuii, 1932a, 19326;
Hmurtpues, 1932; Tamuukwii, 1932, Tamuukuii, Hemmuenko, 1934; Clark, 1934,
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1939; Borym, 1936; Meyers, Patch, 1937; Jlagpokenckas, 1937; Yudenko, 1938,
Stirrett, 1938; Pymsnanes, 1939, u np . ). Ilyomukanuu 1940-80-X rT., BEIIONHEHHBIE
oonpmeit yacteio B CIIA u Kanane, pexe B EBpone (Bottger, 1942; Patch, 1942;
Arbuthnot, 1944; Vance, 1949; Wressell, 1955; Mutchmor, Beckel, 1959; Beck,
1957; Everett et al., 1958; Penny, Dicke, 1959; Chiang, Hodson, 1959a, 1972;
Guthrie et al., 1960, 1965a, b, 1969, 1970; Chiang, Wilcoxson, 1961; McLeod,
Beck, 1963; Chiang, 1964, 1968, 1978; Brindley, Dicke, 1963; Chippendale, Beck,
1966, 1967; Beck, 1967; Hill et al., 1967; Pesho et al., 1965; Cannon, Ortega, 1966;
Chaudhury, Raun, 1966; Beck et al., 1968; Kim et al., 1967; Sparks et al., 1967;
Klun, 1968; Klun, Robinson, 1969, 1971, 1972; Klun et al., 1967, 1970, 1973, 1980;
Agee, 1969; Lewis, Lynch, 1969; Kira et al., 1969; Nagy, 1970; Schurr, Holdaway,
1970; Chiang et al., 1970; Klun, Brindley, 1970; Mutuura, Munroe, 1970; Guthrie,
1971; Guthrie, Dicke, 1972; Loughner, 1972; Roelofs et al., 1972; Cornford et al.,
1973; Wressell, 1973; Sullivan et al., 1974; Showers et al., 1974a, b, 1975; Brindley
etal., 1975; Cardé et al., 1975, 1978; Ertle, Davis, 1975; Klun et Cooperators, 1975;
Kochansky et al., 1975; Liebherr, Roelofs, 1975; McLeod, 1976; Windels et al.,
1976; Elliott, 1977; Harrison, Vawter, 1977; Klun, Junk, 1977; Nagai et al., 1977;
Steffens et al., 1978; Hill et al., 1978; Lewis, 1978; McLeod, Starratt, 1978; Cantelo,
Jacobson, 1979a; Chippendale, Yin, 1979; Hudon et al., 1979; Klun, Maini, 1979;
Cianchi et al., 1980; Kennedy, Anderson, 1980), a Takxe Ha Teppuropuu 6. CCCP
(Kamanganze u ap., 1959; Kaprosa, 1959; Konomuer, 1960; 1y UxoHb-B3HB, 1961;
XowmsikoBa, 1962, 1971, 1972; Ky3uenona, 1963; CrokoBckas, 1966; Kynuna, 1967;
Cabupos, 1968; [llypa-bypa, 1968; Makees, 1972; Txamny, 1973; Anekcanaposa,
1974; Tlonoununkosa, 1975; Octpoyxos, 1977; Kozakesuy, 1978; anupo u ap.,
19796, B; ®posos, 1980, 1 MH. Jip.) CyIIECTBEHHO AOMOIHIIIN U PACIIUPUIA 3HAHUS
0 OuosIorHH (B IIUPOKOM CMBICIIE) KYKYPY3HOT'O MOTBUIBKA U €r0 COPOIUUCH.
HaOnroneHns 3a JAMHAMHKON YHCICHHOCTH KYKYPY3HOTO MOTBUIBKA Ha
paHHHX JTanax (HOPMHUPOBAHUS MHUINEBBIX IENeH C ero y4acTHEM B arpolieH03aX

KyKypy3bl (Ha Teppuropun CeepHoit Amepuku) (Chiang, Hodson, 1959b, 1972;
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Hudon, LeRoux, 1986) cBuaerensCTBOBAIM O CIIyYailHOM XapakTepe BapHAIlUH
IUIOTHOCTH  TIONYJISIIUM, OOYCIIOBIEHHOH 3(dexTaMu MeTeopOoIIOTHIECKIX
(aKTOPOB M XO3AHCTBEHHOH IESITEIEHOCTH YeIOBeKa. DTH, a TAK)KE MHOTHE APYTHE
Matepuansl (Hamnp., [llerones, 1934; Koxanunkos, 1938; Xomskosa, 1962, 1972, u
JIp.) TIOCTY>KIJIM OCHOBaHMEM JUTS IHPOKOTO PACcIIpOCTPAHEHNS MHEHHS O TOM, YTO
B AMHAMHMKE YHCIEHHOCTH KYyKypy3HOTO MOTBUIbKA a0CONIIOTHO NpeodiagaroT
s dektn ciyuaitnoctu (Chiang, Hodson, 1972; Hudon, LeRoux, 1986; Onstad,
Gould, 1998, u np.). Ha tepputopusx, rie BpEeIOHOCHAS JESTEIHLHOCTH
KyKypy3HOIO MOTBUIbKa Ha KyKypy3e He umena jumresnbHoi ncropun (Hudon,
LeRoux, 1986; Frolov et al., 1999), ynaBaioch OOHApy>KUTh JIHIIb [CHCTBUEC
BHYTPHITOITYJIAIIMOHHBIX MEXaHW3MOB DETYJSIIUM YHCJICHHOCTH, a WMEHHO
OTPUIATENBHYIO CBSI3b PEATH30BAHHOHN IIIONOBUTOCTH (TNIOTHOCTH OTJIOKEHHBIX
SWI) OT YUCIEHHOCTH caMOK BpeanTens. D((PEKTUBHOCTh TAaKOH pEryJIsIIuH,
€CTECTBEHHO, OblIa BECbMa HEBBICOKOH U, B OTIMYHE OT MEXBUIOBBIX MEXaHU3MOB
perynsamun, OOyCIIOBIICHHBIX THIIEBEIMU CBS3IMH, HE CHOCOOHAa MPHUBOIUTH K
CIJIBHBIM  JICTIPECCUSIM ~ YHCIICHHOCTH, IEPUOJUYCCKH  HAOIIONaeMbIM B
Kpacuonapckom kpae (Frolov et al., 1999; ®dponos, 2004), rae BpeauTenb oOuTaeT
Ha IoceBax KyKypy3bl yxke Ha IpoTsbkeHuH He MeHee, yeM 100 et (Pponos, 1982).

W3BecTHO, YTO 3aKOHOMEPHOCTH IUHAMUKHU MOMYJALUH yHaeTcs MOHATH
s mo ucredeHnn 20 u G6ornee ner cObopa maHHBIX (Liebhold, Kamata, 2000).
VYuuTeIBas ckazanHoe, sHTOMOoJoraMu B3P ¢ 1994 r. 6p11a pa3BepHyTa MporpaMmma
JIOJITOCPOYHBIX HAOJIIOICHNH 33 TMHAMUKON YHCIEHHOCTH KyKYyPy3HOTO MOTBUIbKA
Ha MOJICTBHON TEPPUTOPHH, PACIIOJIOKEHHON B IpeAenax HayqyHOTo ceBooOOpoTa
Ky6anckoi#t onbitHoi ctanmmu BUP (Tpumkwun, 1997; ®ponos, 2006; dposos,
I'pymesas, 2019, 2020; Cepanuonos, 2008; Kononuyk, 2013; I'pymesas, 2018, u
np.). C momoInpio cepuil mepruoandecKux yaé€toB (B oOmiel ciokHoctd mo 20-23
y4éTa 3a CE30H) €KEroJHO (PUKCUPYIOTCS U3MEHEHMsSI MJIOTHOCTH U CMEPTHOCTH
BpeIUTENs], HAUMHAS OT PAa3BUTHs MEPE3NMOBABIINX I'yCEHUI] BECHON U 3aKaHUUBAs

yXoAOM Ha 3HUMOBKY TIYyCCHUIIAMH B HOCHCyGOpO‘{HHX OoCTaTKax OCCHBbIO.
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[onmy4eHHBIE pe3yIbTaThl CBUICTECIBCTBYIOT O IIMPOKOM JHAITa30He MHOTOJICTHHX
KoNeOaHUH TUIOTHOCTH KyKypy3HOro MoThuibka (®pomos, ['pymesas, 2019).
[TockombKy HHKaKOTO TpPEHJAa Ha TIOBBIMICHHE WM TIOHWKCHHE YHCICHHOCTH
HAaCEKOMOTO 3a Iepuoj]] HAOJIOACHHH HE BBIABICHO, MOXHO IIOJIaraTh, dYTO
KoJIeOaHus TIIOTHOCTH HACEKOMOTO MTPOMCXOIST B CTAOMIBHO OJTarONpUATHBIX JIIS
€T0 Pa3BUTHUS YCIOBUAX CPEABI.

MHorosieTHHE HaOMIOAEHHUS 3a JUHAMHKON UHCICHHOCTH KyKypYy3HOTO
MOTBUIbKa, BbIMOIHEHHbIe B KpacHomapckoM kpae ¢ 1994 r., cBUIETENBCTBYIOT O
TOM, 4YTO JAWHAMHUKY YHCJIEHHOCTU BpEIUTENS OTIMYAeT HECIy4YalHBII
uukimueckui xapakrep (®ponos, I'pymesas, 2019). Ilepuoauueckumu yuéramu
JTOKa3aHa BBICOKAs JIOCTOBEPHOCTH 3aBUCHMOW OT IUIOTHOCTH CMEPTHOCTH SIAI] U
TYCEHUI] OT OWOTHYeCKHX (aKTOpoB, T.e. OWOICHOTHYECKAs PETyJISIHs
grciaenHoctn Bpeautens (Frolov et al., 1999; ®ponos, 2004; ['pymesas, 2018).
HambGonee cwunbHBIA perymupytonmid 3Gp(EeKT Ha YHCICHHOCTh BPEIUTENS
OKa3BIBAIOT stitieeny Trichogramma evanescens Westw. M 3KTOMAPa3HUT T'yCCHUII
Opaxkonun Habrobracon hebetor Say (Cepammonos, ®pomnos, 2008; ['pymeBas,
2018). Ilpu sTOM OMOLICHOTHYECKAsI PETYJISIIMS MPOSIBISIETCS B paMKax CTPOToM
CE30HHONH PUTMHYHOCTH, YMPABIAA UYUCICHHOCTBIO OCOOEH JMIIb BO BTOPOM
MOKOJICHUM B CE30HE (B HIOJIE — CEHTAOpE), Korja B arpoleHO03e KyKypy3bl
chopmupyetcss komruieke 3HTOMO(paroB (dpomo, 2004). Mereoponmorudeckue
¢daxTopel (Ocamkh, TeMIlepaTypa H BIQXHOCTH BO3IyXa) OKa3BIBAIOT Kak
HETaTHBHOE, TaK U MO3UTUBHOE BO3ICHCTBHE HA Pa3BUTHE KyKYPY3HOTO MOTBLIBKA,
OJTHAKO, OHO JIOCTOBEPHO TIPOSBIISACTCS JIMIIb B TIEPHOABI PA3BHTHS SHUI] TEPBBIX
MOKOJIGHMH HACeKOMOTO B CE30HE, KOTJa YCIOBHSA JUIS  peau3alii
OMOLIEHOTUYECKON peryssiiuyd YucileHHOCTH emne He co3penu (['pymesas, 2018;
®ponos, I'pymesas, 2020). Kpome Toro, cTUMYyTHpyONHiA (TIpOXJIa Hast ¥ BIaKHAS
MOT0JIa) WJIM TOPMOBSIIMN AMHAMUKY YHCICHHOCTH A(P(EKT METeOopOIOrHIecKrx
dakTOopoB (Kapkas H cyXas [Oroja) sBJSICTCS KPAaTKOBPEMCHHBIM H HE

pacupoCTpaHsCTCsa Aajie€ TEKYLICTO MOKOJCHU, YTO OTINYACT €ro OT 3(1)(1)€KTOB,
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BBI3BAHHBIX OMOTHYCCKHMH PETYIHPYIONMMHU (pakropamu. MHBIMU cloBamH, eiie
HE/IaBHO JOMHHHPOBABIIEE B JIUTEPAType MHEHHE O TOM, YTO SHTOMOdaru He
UTPArOT CKOJBKO-HUOYIb 3aMETHOI pOoNM B AMHAMHKE YHUCIEHHOCTH KyKypy3HOTO
MoThIIbKa (PponoB, 1997a) He oTBeuyaeT peanusiM COBPEMEHHOCTH, IO KpaiHeH
Mepe B peTHOHE TPAAUIIOHHOTO BO3/ICIBIBAHNA KyKypy3sl Ha CeBepHOM KaBkase.

Brpouewm, oueBHIHO, YTO cuTyalms, Habmoxaemas B KpacHomapckom kpae
OTHIOJIb HE YHMKaJIbHA, ITOCKOJIbKY TOSBISIETCS BCe Ooublne paboT, B KOTOPBIX
coo0mmaeTcss O HECIyYalHBIX KOJIeOATeNbHBIX IPOIeccax, IPOUCXOIAININX B
JMIUHAMHUKE YuCIIeHHOCTH Hacekomoro (Ohnesorge, 1989; baxmyt, 2002; Hutchison
et al., 2010; IlImanés u np., 2019).

B TO ke Bpems, K COXAaJCHHIO, INPHXOAUTCS KOHCTaTHPOBATh, YTO
pa3paboTaHHBIC Ha TEKYIIHI MOMEHT BPEMEHH IIPOTHOCTHYESCKIE MOJISITH TTOKa IS
B HEIOCTATOYHOU Mepe UCTIONB3YIOT HHPOPMAIIHIO O PETryIUPYIONICH e TeITbHOCTH
eCTeCTBeHHBIX BparoB (®ponos, Bykseea, 1997), X0Ts yke NaBHO OTMEYAIOTCS
(baxTHI, 9TO MOJICIIN, OCHOBAHHBIE JIMIITh HA METEOPOJIOTHYecKoil nHpopmannu, He
o0ecreunBaloT MOJyYeHHEe MPOTHO3a MpueMieMoro yposHs TouHocTH (Byk3eea,
[Monsikos, 1993). Tak uim nuave, TOCTHKEHHE BBICOKOH 3P (HEKTHBHOCTH 3aIIUTHBIX
MEpONpHUATHI (BBIMYCKM TPUXOrpaMMBl WM XaOpoOpakoHa, HCIOIb30BAHUE
XMUMHYECKUX WM OMOJIOTMYECKUX WHCEKTHIMIOB TIPOTHB TYCEHHI] 1O UX
BHEJIPCHUST B CTEONM) HEMBICTHMO O3 ITaHHBIX O CMEPTHOCTH BPEOUTEIS OT
MIPUPOJHBIX OnoTHYecKuX (akTopos (Pposos, 199706).

Krnaccudeckast TEXHOIOTHSI MOHHTOPHHTA YHCICHHOCTH H BPEIOHOCHOCTH
KyKypy3HOTO MOTBIITbKA ObliTa paspadorana B BU3P B 1960-x ronax (pysxenrodoBa
u 1p., 1969) u yrounena k xouiry mpomutoro croierus (bykzeesa, 1991; ®pomnos,
Byk3eesa, 1997). MOHUTOPHHT YHCICHHOCTH NMPEUMarnHaIbHBIX CTAIUN PA3BUTHS
HAaCEKOMOTO  BKJIFOYAeT  CEPHI0  MApHIIPYTHBIX  OOCIENOBaHUHM  TIOJEH,
OCYIIECTBIISIEMBIX C HCIOJIB30BAHMUEM CTAHAAPTHONW CXEMbI 3aKJIQAKH MPOOHBIX

IIomaaoK (HO JHuaroHaljii v B laxMaTHOM HOprHKe)Z
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I yuér (BeceHHMI) MPOBOAAT B KOHIE ampelisi — Hadaje Mas (10 Havajia
BbIIeTa 0a0OYeK) Ha MPOIUIOTOAHUX IIONSX A3TOW KyJbTYpHI, TJ€ OTMedasach
CHITbHASI TOBPEXKAEHHOCTD pacTeHuit. Ha 20-30 mpoOHBIX MmIIomaaKax miomaaso |

MZ

KaXaas TMOJCYUTHIBAIOT KOJMYECTBO JKMBBIX M TOTHONIMX TyCEHHII
MEPE3NMOBABIIIETO ITOKOJEHUS ITyTeM BCKPBITHA pPACTHTEIBHBIX OCTAaTKOB,
HaXOJAIINXCSA HAa MOBEPXHOCTH MOUBHEL. B ycnosusax KpacHomapckoro xpast mpu
00OHapy>KeHNH BECHOW IUIOTHOCTH NE€PE3MMOBABILIET0 MOKOJICH!s | 1 GoJiee I'yCeHHIT
Ha 1 M? cilenayeT omacaTtbCs IOCTIDKCHHS Ha TMOCEBaX KYKypy3bl IOPOTOBOM
yrcaeHHOCTH (1 ryceHHIa Ha pacTeHHe) BpEAUTENs IEPBOTO MOKOIEHHS.

II yuér (eTHMiT) HApaBJICH HA aHAIM3 3aCCIICHHOCTU PACTCHHH KJIaKaMH
sui. Ero mpoBomaT B mepHon MaccoBoro Jnéra 0abodek Iepe3nMOBaBIIErO
nokoJieHust: Ha 20 mpoOHBIX TuToMaAKaX (1Mo 5-10 pacTeHwid B pAIKE) ONPEIEISIOT
3aCelIeHHOCTh pacTeHui (%) M YMCIO KIJIAIOK SHIl Ha JIMCTBAX B Iepecyere Ha |
pactenue u Ha 1 M2, TTocKOBKY yU€T KIIQJIOK SIUI[ HE TOJILKO TPY/I0EMOK, HO U MIPH
OTHOKPATHOM MIPOBEACHWH HE CIIOCOOCH 00eCTeYnTh HEOOXOIMMYI0 TOYHOCTD
OIICHKH 3aCEeJIEHHOCTH pacTeHwid, otamn I yuéra crieayet JonoaHsITh 00cIe0BaHuEeM
3aCeJICHHOCTU PACTeHMH TyCeHHMIAMHM MJAJIINX BO3PACTOB, 4YTO MLIMPOKO
npaktukyetcs B CIIIA n Kanage (Mason et al., 1997a). ITopor BpeoHOCHOCTH TS
3epHOBOI KyKYypy3bl, PaBHBIN MJIOTHOCTU Ha pacT€HHE OAHON B3pPOCIOil I'yCEeHHIIb
BpeanTeNst, OOBIMHO SKBHBAJICHTEH 3aceneHHocTH 50-60% pacTeHuil, MOCKOIbKY
TUIOTHOCTh HACEKOMBIX M CTENCHb 3aCeICHHOCTH WMH PACTCHHH OYCHb TECHO
koppenupytot (Anglade, 1975; ®ponos, Masir, 2004; dpoos, 2006).

III yuér (eTHHIT) OLIEHMBAET 3aCEICHHOCTH M MOBPEKACHHOCTh PACTCHUH
T'YCEHMIIAMH CTapIINX Bo3pacToB 1-ro nmokosienus. He menee uem Ha 100 cpe3aHHbIX
1 BCKPBITHIX pacTeHHAX (20 MpOOHBIX MIOMAM0K MO 5 PaCTeHUH B psIKe) CIycTs 3
HEJIeNN TI0CTe OKOHYAHUS MAacCOBOM OTKIAAKH SIMIl ONPENENAIOT IUIOTHOCTD
ryceHuIl Ha | pacteHue U Ha 1 M?, a TaKke OBPEXKIEHHOCTh pacTeHuit (%).

IV yuér (oceHHMi) OIlCHMBAeT MOBPEKAECHHOCTb pacTeHuil (%) u

YHUCJICHHOCTh TYCEHUII TIepesl 3UMOBKOM /10 M TOcie YOOPKH ypokasi KyKypy3bl.
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Ecmu B mocniey0opodHBIX OCTaTKaxX KyKypy3bl IDIOTHOCTh TYCEHUII MpeBbImaet 1.5
ocobu/M?), TO Ha CIEAYIOMHUI TOJ MOXKHO OXHIATh JTOCTIDKEHHS ITOPOTOBOM
MJIOTHOCTH TYCEHHI] ITePBOT0 TIOKOJIeHUs Ha pacTeHusx (1 rycenmma 5 Bo3pacra /
pacTeHue).

YuuThiBas 3HAYUTEIHHYIO BapHalMI0O CMEPTHOCTH BpPEIUTENS Ha pPaHHUX
dTamax pa3BUTHSA, HEPEIKO MOJAraloT, YTO TIOTHOCTh OTJIOKEHHBIX Ha PaCTeHHS
SIMILL HE MOYKET CITYKHUTh HAJISKHBIM MPEAUKTOPOM YUCICHHOCTH BPEASIIUX 'y CEHUI]
(Showers et al., 1980; Derrick, Showers, 1990). OqHako, MHOrOYHCIICHHBIC JTaHHBIC,
B T.4. MOJIyYCHHBIC OJarofapsi MHOTOJICTHUM HaOJFOJICHUSAM, CBUICTCIBCTBYIOT O
TOM, YTO OLCHKH IUIOTHOCTEH SUII M TYCCHHMI[ BPSIUTENS TECHO CBSI3aHBI MEKIY
coboit (Chiang, Hodson, 1959b; Hudon, LeRoux, 1986; Shelton et al., 1986;
Sorenson et al., 1993; ®ponos u np., 1999; dponos, 2006; dposos, I'pymiesas,
2019). Boisiee Toro, aHaau3 TaOJIHUI] BEDKABAEMOCTH TMO3BOJISET CIEIaTh BBIBOJ O
TOM, YTO YACICHHOCTb OTJIO)KEHHBIX 0a00UKaMH SIUTI SIBIIIETCS TIIAaBHBIM (PaKTOpOM,
OTIPEACIISIONIMM TUIOTHOCTh MUTAIONIMXCS Ha pacTeHusx rycenui (Opomos u jap.,
1999; ®ponos, Mansi, 2004). Pe3ynbraTsl NeprHoOANYECKUX YUETOB, IPOBEICHHBIX
B KpacHomapckom kpae, CBUIETENbCTBYIOT, YTO IUIOTHOCTb, paBHas | B3pocioii
T'YCEHUIIE TIEPBOTO MTOKOJICHHSI HA pAacTeHUE, OOBIYHO TOCTUTAETCS IPU OTKIIAIKE Ha
OJIHO pacTeHHEe OIHOM CpeAHero pasmepa SIMLIEKIaAKH (B ATO BpeMs CpeIHHIA
pasmep sinekaaku coctapiuet 13.2 siina) (Pponos, Maneim, 2004).

B npemnoxennoit B 60-X romax MNpouwioro BeKa METOJUKE IPOrHO3a
BPEIIOHOCHOCTH KYKypy3HOTO MOTBUIBKA B Ka4eCTBE ITOPOTOBOM BEIMYHHBI ObLIa
B3sTa 3aceNleHHOCTh 18% pacteHnil siiitamu B a3y 6-8 mucteeB ([pyxemoboBa u
np., 1969). B macrosmiee Bpems B Poccun (AmexuH u ap., 2016), kak n B CIHA
(Mason et al., 2018), B kauecTBe MOPOrOBOIl BETMYUHBI IPHHATA 3aCEIEHHOCTH 8%
pacTeHu# sifilamMu BpeauTens. B moOoM ciydae OYEeBHIHBIMH HEIOCTATKAMH
JIAaHHOW METOJMKH SIBJSIIOTCSI HU3Kasi €€ TOYHOCTh W KpaiiHe BBICOKAs
TPYJOEMKOCTb, BEllb MEPHUOJ SIMIIEKIAJAKH PAaCTIHYT Ha MECSI] — MOJITOpa, a TO U

noJbie (Hamp., cM. UymakoB u ap., 1998).
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Bostee npocThIM CIIOCOOOM TPOrHO3a JOCTIKEHUSI TOPOTa BPEJTOHOCHOCTH B
MEPHOJT OTKIAKH SIMI] MOXKET OKa3aThCsl Y4ET IUIOTHOCTH 0abouek (Sappington,
Showers, 1983b), KOHIEHTPUPYIOMIUXCS HAa HEBBICOKOH pPACTUTEIHLHOCTH B
HEMoCpeNCcTBeHHON Onmm3ocTtu oT moceBa (Sappington, Showers, 1983a), ogHako
TaKas TCXHOJIOT U Tpe6yeT OT arpoHOMa HaJIM4YUA COOTBETCTBYIOMICTO OITbITA.

COBEpILICHHO OYEBHIIHO, YTO OBLIO ObI rOpa3g0 MPOIIEC MPOTHO3UPOBATH
OXHUAAEMYIO BPCAOHOCHOCTH KYKYPY3HOI'O MOTBIJIbKA, YUYUTbIBAsA YUCJICHHOCTDH
UMaro ¢ MOMOIUIBIO JioBymIeK, cHaOxkeHHbIX CIIA. K coxaneHuio, CyIiecTByeT
uenmﬁ paa O6CT05[TGJ'H)CTB, KOTOPBIC OCJIOXHAKT WX HCIOJIb30BaHUC JIA

MOHHMTOpPHHI'A YUCIICHHOCTHU BPEAUTECIIA.

1.3. OcoGeHHOCTH PeNPOAYKTHBHOIO MOBEIEHUSI KYKYPY3HOTI'0 MOThLIbKA
M 3(pPeKTUBHOCTH MOHUTOPUHTIA

Kykypy3Hblii MOTBUIEK — BeChMa HEOOBIYHBIA YHTOMOJIOTHYECKUI OOBEKT,
KOTOPOMY CBOICTBEHEH MOJIMMOP(H3M COCTaBa IOJOBOro (hepomMoHa: caMKu Z-
pacsl BeLIEsIOT hepoMon coctaa 97% Z- u 3% E-, E-pacet — 1% Z- 1 99% E-, a
caMKku ruOpumHOoro mnpoucxoxaenuss — 35% Z- u 65% E-uzomepo 11-
terpagenennn anerata (11-14:0Ac) (Klun, Maini, 1979). Hanuuue mnonoBoro
(epoMOHa y 3TOro HaceKOMOro ObLIO mokaszaHo emie B 1963 r. (Sparks, 1963),
MpUYEeM CHaYala B Ka4eCTBE aKTHBHOTO KOMIIOHEHTa HICHTU(HIupoBamu Z-11-
terpenermianeTar (Z11-14:0Ac) (Klun, Brindley, 1970), Ho 3aTem oka3anock, 4To
cymiectBytoT nomyisiuu O. nubilalis, KoTopble B KaueCTBE aKTUBHOT'O KOMITOHCHTA
HCTIONB3YIOT IIPOTHBOMOIOKHBIN reomeTpuaeckuii m3omep E11-14:0Ac (Roelofs et
al., 1972), uto u cTano moka3aTeabCTBOM (HEPOMOHHOTO MOIMMOpP(H3MA Y 3TOTO
BHJa. B mampHeieM BBIACHWIOCH, YTO COCTaB (PEPOMOHHOTO CHUTHana Oolee
CJIOKCH U IIOMHUMO MaXOPHOT'O BKJIFOYACT MPIHOpHBIﬁ KOMIIOHEHT — HEOO0JIBIIOE
KOJIMYECTBO MPOTUBOMOJIOKHOTO reomerpudeckoro uzomepa (Klun et al., 1973).
babouku (hepoMOHHBIX pac CIIOCOOHBI CKPELIMBATHCS MEX1y coboi Oe3 morepu

xu3HecrocooHoct moromctBa Fi m F» (Liebherr, Roelofs, 1975). I'mOpumabie
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CaMKH BBIICILIIOT pepomoH coctaBa 65:35 E/Z 11-14:0Ac (Klun, Maini, 1979), uro
CBUJICTENTLCTBYET O HEIMOJHOM JOMUHHpOBaHWH mpu3Haka E-pacer (dhepomon
cocraBa 99:1 E/Z 11-14:0Ac) nan takoBbM Z-pacsl (3:97 E/Z 11-14:0Ac). Xots
(dbepomonnsie pacel O. nubilalis XxapakTepu3yOTCs CBO€0Opa3reM reorpaduaeckoro
pacnpoctpanenust (Klun et Cooperators, 1975; Anglade, Stockel et TWGO
Cooperators, 1984; ®posoB, 1984), Hepeako OHM BCTPEUAIOTCS CUMIATPUYHO
(Sorenson et al., 2005; Coates et al., 2019).

AHaIOr TPUPOIHBIX  (PSPOMOHOB KYKYPY3HOTO MOTBUIBKA B  BHIC
CHHTETHUYECKUX MOJOBBIX arTpakTaHToB (CIIA) M3gaBHA MBITAIOTCS UCHONB30BATh
JUIT MOHUTOpHHTA yrciaeHHocTn Bpenutens (Klun, Maini, 1979; Kalinova et al.,
1994; Sorenson et al., 2005; Reardon et al., 2006; Boitask, Kosanes, 2010, u ap.).
Hauunas ¢ 70-x To70B NpoNIIOro Beka, ObUTa MpOBeACHa OorpoMHasi padoTa Imo
COBEPIICHCTBOBAHUIO TEXHOJIOTHI NpPUMEHEHHs JOBYyIIEK, cHaOxeHHBIX CIIA,
MOIU(UKAIMA WX KOHCTPYKIMH M ONTHMHU3AIMK pPa3MEIICHHS BO BPEMEHH H
npoctpancTBe (Starratt, McLeod, 1976; Fletcher-Howell et al., 1983; Durant et al.,
1986; Webster et al., 1986; Thompson et al., 1987; Derrick et al., 1992; Bartels et
al., 1997; Mason et al., 1997b; Reardon et al., 2006; Pélozuelo, Frerot, 2006, u T.1.).
B utore ¢pepoMOHHBIC JIOBYIIKU YAAJIOCh C PSIOM OrOBOPOK PEKOMCHIOBATH IS
CUTHANU3AIMK JIETA W CJICKCHUS 32 JUHAMUKOW YHCICHHOCTH BPEIUTEINS
(Keszthelyi, Lengyel, 2003; Sorenson et al., 2005; Boiinsk, Kosames, 2010;
Pélozuelo, Frérot, 2007; Bere$, 2012, 2014; Karpati et al., 2016; ®poios,
I'pywesas, 2017, 2018). OnHako, K coxaieHuto, cranaapTHble komnozuuuu CITA
KyKypY3HOTO MOTBUIBKA IMOPOH OOHAPYXHMBAIOT BeChbMa HU3KYIO aTTPaKTHBHYIO
criocobHocTh (Rak Cizej et al., 2014; I'pymesas u ap., 2015; PsaOunnckas, 2016).
IIpoOsema, BIpoveM, KPOCTCsl OTHIOb HE B HM3KOM KA4eCTBE CHHTC3UPOBAHHBIX
COCMHEHHHI MM IJIOXMX TUCIICH3EpaX, a B TOM, YTO PEHPOILYKTHBHOE MOBEIACHHUE
MOMYJISIIIUNA BPEAUTEIIST BAPHUPYET B 3aBHCUMOCTH OT JKOJOTMYCCKUX YCIOBHUH, B

KOTOPBIX 00HTaIOT HaC€KOMbBIC, U, B IMNEPBYHO O0YCPClb, IMO-BUAUMOMY, OT
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0COOEHHOCTEH pachpocTpaHeHuss UX KOpMoBoro pecypca (@poros, PsdumHCcKas,
2018).

CoBepIIeHHO OYEeBHIHO, 4TO TiaBHBIH HemoctaTok CIIA Kykypy3HOTO
MOTBUTbKA, KaK U COOCTBEHHO OCTAJBbHBIX UYENIYEKPBUIbIX, 3aKIIOYACTCS] C TOUKH
3peHUs] MPOTHO3MCTA B TOM, YTO OHH OTJABIMBAIOT HCKJIFOYMTEIBHO CaMIIOB
(Witzgall et al., 2010), Torma xak BpezAsiiee pacTeHUAM ITOKOJICHNE TIOSBIISETCS U3
SIML, OTKJIAJBIBAEMBIX caMKamu. Ecim Obl pacrpeqeficHuss CaMmIilOB U CaMOK B
MPOCTPAHCTBE BCErNA COBMANANM, TO BCE OBUIO OBl 3aMeYaTeNIbHO — IO
YHCJICHHOCTH BBUIOBJICHHBIX B TOYKaX Pa3MEIICHUS JIOBYIICK CAMIIOB BPEIUTEIIS
MOJKHO OBLTO OBl OJJHO3HAYHO CYAWThH O YHUCICHHOCTH CAMOK M, COOTBETCTBEHHO,
MIPOTHO3HPOBATH TUIOTHOCTH OTIIOKECHHBIX UMH STHII.

OueBnAHO, YTO OOMTAHHE B arpoIeHO3aX IOJIEBBIX KYJIBTYP B YCIOBHAX
ceB000OPOTOB TpeOyeT OT HACEKOMBIX TOCTOSHHBIX mepemenieHuit (Jeger, 1999;
Mazzi, Dorn, 2012). CkazaHHOe CIpaBeIMBO ¥ JUIsI KYKYpPYy3HOTO MOTBIIbKA,
MMOCKOJIbKY MeCTa 3WUMOBKM W OTKIQJKH SIMI[ TIOCTEe 3WUMOBKH OOBIYHO
MPOCTPAHCTBEHHO yIOAJCHBI JPYyr OT Jpyra, W JIMIIb B PEAKHX CIydasx
MOHOKYJIBTYpPHl MOTLYT COBHamaTb. M XOTs KyKypy3a JIOCTaTOYHO JICTKO
BbIepKUBaeT OeccMmenHble moceBbl (bonmapeBa, 1986; Jlomakos, 2016),
MIPEUMYIIIECTBA BO3/CIIBIBAHUS KYKYPY3bl B CEBOOOOPOTE XOpo1io u3BecTHsI (Drury,
Tan, 1995; Berzsenyi et al., 2000; Craxyp:oBa u np., 2015; Boponus u ap., 2017).

Haomonenusmu, mnpoBenerabiMu B CIIIA, ycTaHOBI€HO, YTO IS
CHapUBaHUS MMaro KyKypy3HOTO MOTBUIbKA BBIOMPAIOT HEOOJBIINE MO pasMepy
(~100-150 m?) ydacTku, TOKpBITbIe HEBBICOKOH (0.5-1.0 M BBICOTOI) M TyCTOW,
MIPENMYIIIECTBEHHO 371aKOBOH pacTHTEIbHOCTHIO (Showers et al., 1976; Sappington,
Showers, 1983a; Sappington, 2005; Reardon et al., 2006). Ha Takux minomankax
0OBITHO TIOJIEPIKUBACTCS OJIATOTPUSATHBIN SIS HACEKOMBIX MUKPOKJIMMAT, HEPEIIKO
BBIMIAJIa€T poca, HeoOXoaumasi IJsl TOJJICPKaHUSl KHU3IHECTIOCOOHOCTH H
cnapuBanus umaro (DeRozari et al., 1977). [TosToMy 37€Ch KOHIICHTPHPYIOTCS

6abouku BpeuTes, popMHUPYIOLINE arperannuy B BUJE «PBIXJIBIX» POEB, B KOTOPBIX
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OCYILECTBIISFOTCS IMOJIOBBIC KOHTAKTHI (Showers et al., 1974a). B 30He Kykypy3HOTO
nosica CIIIA Takue arperanuy JIOKaIn3yloTcs BOIN3HM IOCEBOB KyKypy3bl (Showers
et al., 1976). Ilpu >TOM HYHCICHHOCTh CaMOK B MECTaxX arperamdii XOopoIlo
KOppEeIUpyeT C IUIOTHOCTHIO SIMII, OTKJIaABIBACMbIX Ha IMOCEBE, BOJM3U KOTOPOTO
KOHIEHTpHUpYyIoTcs umaro (Sappington, Showers, 1983b). Tlocne mepenera u3
arperanuif Ha TOCEB KYKypy3bl U OTKIAQIKH SUIl MHOTHE CAaMKH 3aTeM
BO3BpAIIAIOTCS OOpPaTHO M MOTYT IIOBTOPHO CIIapUBAThCS, @ BOT CaMIIbl 4alle
CKJIOHHBI OCTaBaThCSl B arperanusx, OCYIUECTBIISST 31eCh IIOHCK eIle He
oceMeHeHHbIX caMok (Sappington, Showers, 1983a).

AHann3 IpOCTPaHCTBEHHOTO paclpe/ieNICHUs] UMaro KyKypy3HOTr0 MOTBUIbKA
Ha CeBepHom Kaskase (Kpacromapckuii kpaii, PocToBckas 00macTs) 0OHApY AT
MPUHIUNHAIBHO CXOJHYIO KapTHHY: MECTa arperanyid, TAe KOHIEHTPHPYIOTCSI
uMaro oOOMX TIOJIOB IIEPE3MMOBABIIETO MOKOJEHMs, (1) IOKPBITEI TycTOM
HEBBICOKOW PAaCTHTEIBHOCTHIO M PACTIONOKEHBI (2) B HEITOCPEICTBEHHON OJIM30CTH
K TIOCEeBY KYKYpy3Bl, TprudeM (3) IpenMyIIIeCTBEHHO Ha yYacTKaX, 3aIHUIICHHBIX OT
HeOJIaronpusTHBIX METEOPOJIOTHYECKUX BO3ACHCTBUH € 3-4 CTOPOH JIECHBIMH
nonocamu (®Pponos, TpurikuH, 1992). [TocnenHee 00CTOSITENECTBO — YHUKAIbHAS
0COOCHHOCTB arperanuii BpeuTelisi MIMEHHO B yciIoBHsiX Poccun, rjie J1ecomnonocst
BO3HHMKJIM HCKYCCTBEHHO Kak pe3ynbTaT peanu3anuu CTalMHCKOro IUIaHa
peoOpazoBaHMs TPHPOIBL.

[TnotHOCTE Gabovek B Mecrax arperanuii OOHapyKMBaeT OYCHb TECHYIO
(r=0.93-0.99) cBs3p Cc TUTOHIAIBI0 TPUMBIKAIOIIETO K HUM II0CEBa KYKYpY3HI,
MPOLEHTOM 3aCEIEHHBIX PACTCHUI KYKypy3bl, KOJIMYECTBOM OTJIOXKEHHBIX SIUI U
YHCIICHHOCTBIO TYCEHHII HAa PACTEHHUX, HO HE CO CKOPOCTIENOCThIO ocieqHux. Ha
IUIOTHOCTh MMAro B arperaryix B ONPEIeCHHON CTEIeHH BIUACT TaKXKe BHIOBOH
COCTaB MPOU3PACTAIONINX TaM pAaCTeHHWU: W3 3JIaKOB 0abouku Oojee BCero
MPEANOYNTAIOT TMIICHUITy, a U3 JABYAOJBHBIX — JEH, CBEKIy, JIOIEPHY,

MOAMAapCHHUK HeHKHﬁ, aM6pO3I/IIO TMOJBIHHOJIUCTHY1O.
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VYu&Thl YMCIEHHOCTH MMaro BpEeJUTEIIsl B arperanusx cleyeT MpOBOAUTD B
YTPEHHHE Yachl METOAOM BCITyTHBAaHHSA, BUAOBYIO NMPHUHAICKHOCTh HACEKOMBIX
KOHTPOJIMPYIOT ~ OTJIOBaMH  JHTOMOJIOTHYSCKMM  cadykoM.  HaGmiomenus,
mpoBeneHHbIe B KpacHomapckoMm Kpae, TOKasand, 4TO 3KOHOMHYECKHH IMOpor
BPEIOHOCHOCTH TIEpBOii TeHepanuu Bpeautens (1 rycenuma 5 Bo3pacra / pacTeHue)
JUIS TI0ceBa KyKypy3bl IUIOMAAbI0 | Ta 0OBIMHO AOCTUTACTCA MPU YCIOBHH, €CIH B
MIEPUOJ] MAacCCOBOTO JIETA MEPE3UMOBABILETO MOKOJICHHS IUIOTHOCTh B3JIETAIOMIUX
6abouek mpesbimaet 10 3x3emiisipoB Ha 40 maros, ams mois 10 ra — 100 3k3.,
50 ra— 500 7x3. u T. 1. (PponoB u ap., 1995, 1996; dponos, bykszeesa, 1997).

Yro kacaeTcs MMaro Cieayiouieil, BTOPOH BONHBI JéTa, T.e. MEPBOrO
TIOKOJICHUSI B CE30HE, TO OHU KOHIEHTPUPYIOTCS 110 NMIEPUMETPY TOCeBa KYKypY3bl,
MIPEANOYNTAsI CHIIBHO 3aCOPEHHBIE Y4acTKU (3(h(eKT OIM30CTH K JIECOTIONOCE YKe
HE TPOCIIKUBACTCS), TOTJIA KaK SHIla CAMKH OOBIYHO OTKJIAABIBAIOT HA PACTECHHS,
IIPOM3pACTAIOIINE B CBOOOIHBIX OT COPHBIX pacTeHWi MmecTax. [Ipm 3ToM Tarke
BBISIBIIICTCSA CTPOTas KOPPENALUS MEXKIY IUIOTHOCTHIO WMAaro M IUIOTHOCTBIO
OTIIOKEHHBIX Ha pacTeHusix simil (Oposos u ap., 1996).

OueBHIHO, YTO MOJEINb MMOBEICHHS, ITPU KOTOPOH KaK CaMKH, TaK U CaMIIbI
MUTPHUPYIOT U3 MECT 3UMOBKH (T.€. C Y4aCTKOB, 3aHATHIX MOJ] KyKypy30i B IPOIILIOM
rojly) Ha IIOCEBBI KyKypy3bl TEKYIIEro rojaa, Ha Hnepuepry KOTOPHIX B MecCTax
arperanyii pOMCXOJAT MPEAICCTBYIOMINE OTKIIAJKEe CaMKaMH SIUIl CITAapUBaHUS
(puc. 1), sBASETCS OUYCBHAHO BBITOJHOW B YCIOBHAX, KOTZAa KOHIEHTpALUs
IIUIIEBOrO pecypca 3HAUUTENbHA M €r0 HaXOX/CHHE HACEKOMBIMH HE BBI3BIBACT
Cepbe3HBIX  TPyAHOCTEH, dYro obecneumBaer (1) odKoOHOMHMIO — pacxona
SHEPropecypcoB caMKaMH Ha JETHYIO aKTHBHOCTh (Macca cmepmartodopa
CYIIECTBEHHO YBEIMYMBAeT BeC Tela caMKH), (2) Ha ywacTKax arperaui
OCYIIECTBIIIOTCS. TIOBTOPHBIC CIIAPHBAHUS, KOTOPHIE CIIOCOOCTBYIOT ITOBHIMICHHIO
mwionoButocty (Fadamiro, Baker, 1999), u (3) Omaromapss MOBBIIICHHIO
BEPOSTHOCTH ITOJIOBBIX KOHTAKTOB B arperaiysx y IMaro, epejeTeBIINX U3 Pa3HbIX

MECT 3HUMOBKH, OUYCBUAHO CHHIKACTCA BCEPOATHOCTH I/IH6pI/IZ[I/IH1"a. Jloruuno
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HPENOI0KHUTh, YTO MPU TAKOW MOJCNH ITOBEICHUs JIETHAS aKTUBHOCTH CaMIIOB
BPEIUTENsl JODKHA HECKOJBKO IPEBBILATH JIETHYIO aKTHBHOCTh CaMOK, TaK Kak
4TOOBI HAWTH IOJIOBOrO MHAapTHEpa B TOJbI JACHPECCHH YHCICHHOCTH, CaMiam
TpeOyeTcs oOJIeTeTh KaK MOKHO OOJIbIE NPHUTOAHBIX IJIS arperanuu 0abouex

YYacTKOB.

Snmzka
Houylewwme

pazmeLEHHE
P —

caMKM

Houyiowme

caMubI Tekywera ronz

MecTa sbinnoga
MMEre -
npowAoronHu
noces KyKypy3at

Y|
Murpnpyowme

camuBl

Aaneko
paamELEHH
noces kykypyIsI
Tekywera rogz

Mecra
arperauuin
WMEro

Ouenz aenexe
pazmeweHHBl
noces wykypyas

Tekywero ronz

Puc. 1. Cxema nepemenieHuii uMaro KyKypy3Horo MOTbUIbKA IIEPE3MMOBABIIECTO TTOKOJICHUS U3
MECT 3UMOBKH Ha MOJISI KyKyPY3bl COIIACHO «I0KHOM» TAKTHKE PENPOAYKTHBHOTO TOBEACHUS
HACEKOMBIX

Tak nnm nnave, CITA B 1OBYIIIKax, YCTAHOBJICHHBIX Ha MOCEBaX KYKYpy3bl B
30HaxX OOMTaHUS HOHyHS{HI/Iﬁ BPCAUTEIIA, MPOABIAONINX BIHICOITUCAHHYIO TAKTUKY

PCOPOAYKTUBHOI'O MOBCIACHUA UMAro, CIIOCOOHBI HE TOJBKO CUTHAJIM3UPOBATHL O



26

Hadaie NETa BPEIUTENs, HO TAaKKE IMO3BOJISIOT IMPOTHO3HPOBATH BEPOSTHOCTH
noctmwkernss DIIB Ha moceBe MO MPHUYMHE TOCTATOYHO TECHOW CBS3H MEXKITY
IUTOTHOCTBIO MTUTAIOMINXCS HAa PACTCHUAX TyCEHHIT IOYSPHETO ITOKOJICHHUS U YHCIIOM
MMOMMAaHHBIX B JIOBYIIKH CaMIIOB POAMUTENbCKON reHeparmu (Pponos, ['pymiesas,
2017).

Jlo camoro mocneaHero BpeMEHH IOJIarajld, YTO ONMCAHHAS BBIIIE TaKTHKA
PENpOIYKTUBHOTO MOBEACHHUS, NPH KOTOPOH KaK CaMKH, TaK U CaMI(bl U3 MECT
3MMOBKHM CHAyYaja TMEpPEeNICTAl0T Ha IIOCEBBI KYKYpy3bl TEKYIIETO TOAa, TIC
KOHIIEHTPUPYIOTCS AJs CIIapUBaHMUs, A 3aTeM YK€ OILIOAOTBOPEHHbBIC CAMKHU JIETAT
OTKIIAJBIBATh SHIla Ha PAaCTEHHsS KyKYpy3bl, CBOWCTBEHHA BCEM IOMYJIALUSIM
KYKypY3HOT0 MOTBUIbKA. OTHAKO, OKa3aJl0Ch, 9YTO ATO HE TaK.

IMpumepHo n0 70-80-X ToIOB MPONUIOTO BekKa KyKypy3a Ha TEppUTOpHU O.
CCCP He noBpexaanach KyKypy3HbIM MOTBUIBKOM CEBEPHEE JIMHUH, IPOXOASIIEH
gepe3 Xuromup — Benropox — CapatoB (®pomnos, 1992). OnHako, B CBSI3U C
MOTETJICHWEM KIIMMaTa M YCIIEXaMH B CENCKIMH KyKypy3bl Ha pPaHHECHEJIOCTb
MIOCEBBI 3TON KyJNBTYpHl Ha 3€pHO TPOJBHHYINCH B EBpore Ha MHOTHE COTHH
KUJIOMETPOB K ceBepy. B pesymbTare U 30Ha BPEIOHOCHOCTU KYKypy3HOTO
MOTBIIbKA Ha KyKypy3€ CYIIECTBEHHO pacIIMpHIach — HENAaBHO MPHUCYTCTBHUE
BpeanTest ObUIO 3aperucTpupoBano aaxe B lanun n 1oxnoi HIseryun (Lehmhus et
al., 2012). C 2010 r. KyKypy3HBIii MOTBUICK HPEBPATHIICS B OJHOTO H3 OMACHBIX
BpenuTeneii KyKypyssl B bemapycu (Tpemamxo u ap., 2010; Tpenamko, beikoBckas,
2015). Ha ceBepe u ceBepo-BocToke Ykpaunsl u B I[UP Poccum Ttakxe
3a()UKCUPOBAHO AaKTHBHOE HapacTaHWE BPENHOH IEATENFHOCTH KyKypy3HOTO
MOTBIIbKA Ha TOceBaxX KyKypyssl (@pomoB u ap., 2016). Ograko, B OTIHYHE OT
JTAaBHO M3BECTHBIX FOYKHBIX 09aroB Pa3MHOXKEHHUS KyKYPy3HOTO MOTBLTBKA, JTOBYIIKH
¢ CITA B HOBBIX CEBEpHBIX O4arax BPEAOHOCHOCTH Ha KyKypy3e (Hampumep, B
benapycu u B Boponexckoii 001.) Hepenko OOHApyKMBalIM BechbMa HU3KYIO
aTTPAaKTUBHOCTh B OTHOWIeHMH umaro Bpeautens (I'pymesas u ap., 2015).

HpI/IMC‘IaTCJILHO, 4TO U B COCQI[HCﬁ C Benapycmo Ilonpiie oTMe4YeHO HOHO6HOC
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sIBJICHHE: caMIlbl BpeauTens cranaapTHeiMu CITA npuBiekaioTes JOBOIBHO ciiabo
(Beres, 2012).

ITo pesynbratam pabot, mpoBeneHHbIXx B BU3P B 2016-17 tr. (TasoBas u
XPOMaTO-MacC-CIIEKTPOMETPHS 3KCTPAKTOB a0 JOMUHAIBHBIX JKe€JIe3, MOJICKYIISIPHO-
TeHeTHYeCKHid aHanm3, cHsaTHe DAT y caMIioB), yaanoch yOoeauTeIbHO 000CHOBATh
BBIBOJ] O I'€HETHYECKOM TPHHAJUIC)KHOCTH MOMYJIALIUNA KYKypy3HOrO MOTBUIbKA U3
CEBEPHBIX 0YaroB BPEIOHOCHOCTH K (epomonHOl Z-pace O. nubilalis (Dponos,
Psbunnckas, 2018), mmpoko pacnpocTpaHeHHOH B EBporie, BKIIIOYas TEPPUTOPHIO
esporeiickoii yactu Poccunm (Anglade, Stockel et IWGO Cooperators, 1984;
®ponos, 1984). B 1o xe BpeMsi 0OHapyKWINCh (DaKThI, CBUACTEIBCTBYIOIIUE O
crienuduKe aganTauy MOIYJSIIUN KyKypy3HOTO MOTBUIBKA C CeBepa apeaya K
IUKJIMYHOCTH MECTHOTO KJIMMATa: T'yCEHHIIB BOPOHEKCKOH MOIYJISIIAN YXOIHUIN B
nuaraysy npH ycinoBusax (portonepuoxn 16:8 gac, remmeparypa 25°C), B KOTOPBIX
0CcO0M FOXKHBIX TOMYJISIUN pasBuBaiuch Oeznuanay3no (®pomo u ap., 2016).
[lonmydyenHsle TaHHBIE [AlOT OCHOBAaHHWE IIOJIaraTh, dYTO (PEHOMEH HH3KOH
aTTpakTuBHOCTH cTaHaapTHIX CITA B ceBepHBIX 04arax pasMHOKEHHUS BPEIUTEIIS
OTHIOJb HE CIIy4aeH, OJHaKo MpoliemMa KpoeTcsi He B Crelu(UKe cocTasa
(depoMoHa caMOK, @ B OCOOCHHOCTSAX aJamnTalidl dTHX MOMYJSIIUNA K MECTHBIM
ycloBHsSM. Pe3ynbraThl crienmanbHbIM 00pa3oM OpraHM30BaHHBIX HCIIBITAHUN
nokasay, 4ro ciabas arrpaktuBHOCTh CIIA mposBisiercss B yCIOBHSX
MIPOCTPAHCTBEHHOW yIAJICeHHOCTH TIOceBa KyKypy3bl TeKymiero roxa (rze
pa3Memiany ()epOMOHHBIC JIOBYIIKH) OT TaKOBOTO IPOLUIOro roja (MCTOYHHKA
paccenieHusl UMaro BpeauTess mocie 3uMoBkH) (DposoB, Psbumnckas, 2018).
[TockompKy Ha CHIIBHO YHAJICHHBIX ITOCEBAX, HECMOTPSI Ha OTCYTCTBHE CaMIIOB B
(epOMOHHBIX JIOBYIIKAX, BCE JK€ OTMEUAJach 3HAYUTEIbHAS IMOBPEKAECHHOCTH
pacTeHuii, CTAHOBUTCS] OYEBU/IHBIM, YTO NPHIIETAIN U3 MECT 3MMOBKH OTKJIA/IbIBATh
Ha KyKypy3y sila yke OIUIOJOTBOPEHHBIE CaMKH, KOTOPBIC JOJDKHBI OBLIH
CIIapMBaThCsS HENoJalIeKy OT MecT ux Bbimiona (®Pposnos, Psbunmuckas, 2018).

KpOMC TOro, oxKasajaoChb, 4YTO B OTJIMYHUEC OT 06I/ITaIOH.[I/IX Ha OI'c HAaCCKOMBIX, Yy
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CEBEPHBIX MOMYJANMH JETHAs aKTUBHOCTb CAMOK CYIIECTBEHHO IPEBBINIAET
TaKOBYIO CAMIIOB — BEJlb CAMKHU MPUIIETAIOT OTKIAbIBATH SMIA Ty, Kyla CaMIibl
yxe He poneraioT. HaOmromeHHs CBHACTENBCTBYIOT, YTO OTJIABJIHMBAIOIINE
HCKJTIOYUTENHFHO CaMIlOB (DEPOMOHHBIC JIOBYIIKH HE OOECICYMBAIOT HAJCKHBIHA
MOHUTOPHHT YHCJIICHHOCTH BPEAWTENS Ha MOCEBaX KYKypy3bl, Pa3MEUICHHBIX Ha
yaajeHuu 0ojiee OHOI0 KMIOMETpa OT MOJIeH, 3aHATHIX O] KyKypy3y Ha 3epHO B
MPOLIJIOM T'OJly — HPH IIYCThIX (PEPOMOHHBIX JIOBYIIKAX 3aCEIEHHOCTb PACTEHHI

BITOJTHE MOKET OBITh TOCTATOYHO BBICOKO#! (pHC. 2).

Kouytowme Baunsko
CaMKu pasmMelleHHbIi
MecTa Bbinnoga noces KyKypy3bi
Ao TEKYLLEro roja
npownoroaHunii
P Al Kouyiowme
noces KyKypy3bl il
CamKu OTKNaabIBaOT Alua,
¢$hepOMOHHbIE NOBYLIKM NOBAT CAaMLLOB
CnapuBaHue B
mecTe
BbINAOAA
Murpupyiouine

camKn

Camku OTKNaAbIBAIOT ALAE,
($epoMOHHbIe NOBYLWIKK
CaMLOB He NOBAT

[aneko
pasmelLeHHbIiH
noces KyKypyabl
TeKylero roga

Puc. 2. Cxema nepemereHnii UMaro KyKypy3HOoro MOTbUIbKA U3 MECT 3UMOBKH Ha T10JIsI
KyKypY3bl COITIACHO «CEBEPHOI» TAKTHKE PENPOIYKTHBHOI'O IIOBEIEHUS HACEKOMBIX

HamomH#M, 94TO penpoyKTUBHOE MTOBEICHUE PACTUTEIBHOSTHBIX HACEKOMBIX
BKITIOYAeT IBa dTama: 1) crmapwBaHWEe W 2) OTKJIAAKy SUI Ha TPUTOMHBIC IS
pa3BHTHsI TTOTOMCTBA KOPMOBBIE PACcTeHHs. B TIOJOBOM TOBEICHHH BBIJCISIOT
CTaJUM TIOWCKA ITOJIOBOTO MAapTHEPA, YXa)KWBAHHA, CIIAPUBAHHSA M KOIYJLILUH, a

MPOIIECC, 3aBEPIIAIONINIACS OTKJIAIKOW SUI], BKJIIOYACT MOWCK MECTOOOHTAHHS
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XO03s51MHa, BHIOOP XO3sIMHA, OLIEHKY €ro NPUTOAHOCTH M COOCTBEHHO OTKJIAJIKY SIMI]
(Schoonhoven et al., 2005; Bernays, Chapman, 2007; Price et al., 2011, u ap.).
MaxkcuMu3anys BBDKHBAEMOCTH  PACTUTEIBHOSITHBIX HACEKOMBIX JIOCTHTACTCS
Omarosmapss MHTETpalliy TOJOBOTO TIOBEACHHS M IMOBEJCHUS BHIOOpPA KOPMOBOTO
pacteHus B enuHbIN 3Tonorndecknii kommieke (Landolt, Phillips, 1997), koTtopsrit
CrocOOEH peaan30BaThCs B BHUAE AJBTCPHATHUBHBIX PEMPOTYKTUBHBIX TaKTHK,
KOTOPBIM CJIEAYIOT B CBOEM IOBEJCHHUHU JKUBOTHBIC HA CTAAUSAX MOUCKA MOJIOBOTO
napTHepa, YXaKUBaHHs, KOMYJISIUK M ITOCTKOMYJISIMOHHOT0 oBeaenus (Cooper,
Kaplan, 1982; Austad, 1984; Dominey, 1984; Caro, Bateson, 1986; Bell, 1990;
Oliveira et al., 2008). AHaiM3 U3BECTHBIX CUTYallii CBUIETENBCTBYET, YTO BHIOOD
PENpOyKTHBHBIX TAKTHK PEJIKO CIIEyeT IIPUHIMITY KAMEHHO TaK, 3JIeCh U celdacy
BMecTO 0oJIee MOMYIIPHOTO UMIIEPATHBA II0-APYTOMY, B HHOM MECTE MU TTO3KE»
(Hopper et al., 2003), mOCKONBEKY OCHOBHOM NpPWHIMI YIPAaBICHHUS pPUCKAMU
3aKITI0YAeTCsl B XEIKMPOBAHUM CTaBKM HPH BBHIOOPE SBOIOIHOHHON CTPAaTEIHU
(Hopper, 1999). Cxa3aHHBIM MOXHO OOBSICHHUTH XapakTep pazIHINi MEXIy
YCJIOBHO TOBOPSI «CEBEPHBIMH» W «IOKHBIMH» PENPOJYKTUBHBIMH TaKTHKaMHU
MOMYJSIUH KYKypPYy3HOTO MOTBUIbKA, KOTOPBIH HOCUT HE CTOJIbKO KauyeCTBEHHBIMH,
CKOJIbKO  KOJIMYECTBEHHBI  xapakrep. Od4eBHUIHO, YTO  MOJUMOP(U3IM
PEnpolyKTHBHBIX TAKTHK B ITOITYJISIIUSX CJICLyeT pacCMaTpUBAaTh B KAUECTBE OJJHON
13 BOKHBIX cTpaTeruid BehkuBaHus Buaa (Cadonkun, 2012).

OOcTosTenbeTBa, crocoOcTBOBaBIINE (HOPMUPOBAHHUIO «CEBEPHOM» TaKTHUKH
PEnpoyKTHBHOTO OBEICHUS, MOXHO IPEACTaBUTH CIIEAYIOMNM 00pa3oMm. Jlo Toro
MOMEHTa, KaK IIOCEBBI KyKypy3bl Ha 3€pHO IpPOJBHHYIHCh K CEBEPY, 3/ECh
OCHOBHBIM KOPMOBBIM PECYPCOM ISl KyKyPy3HOTO MOTBUTbKA OYEBUIHO CITYIKFITH
nocessl mpoca (Illerones, 1934; Xowmskosa, 1975; llnaués u ap., 2019), ¢ koTopbiM
HACeKOMOe HMMeeT Tropaszio Oojiee APEBHIOI MHUIIEBYIO CBS3b, YEM C KyKypy30H
(Schmidt, 1835; Hobpoaees, 1921; Wilke, 1926; Caffrey, Worthley, 1927). Eciu B
nouctopuueckue Bpemena (II-III Teic. met m0 H.3.) 00a pacHpOCTPaHEHHBIX B

EBpore Buna mpoca (00bikHOBeHHOE Panucum miliaceum L. n metunucroe Setaria
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italica P.Beauv.) BO3IENBIBAIMCH YPE3BBIYAHO IMUPOKO, CIIy’)Ka OCHOBHOM, a
WHOTTIA W eIWHCTBEHHOH XJIeOHOU KyIbTypol st denmoBeka (JIbicos, 1968), To B
COBPEMEHHYIO 3II0XY IUIOMAAN MO 3TOH KyIbTypod oOHapyxwuBaioT B EBpome
HEYKJIOHHYIO TCHJCHIIMIO K COKpamieHuto, u kpome Teppuropun 6. CCCP, B
HeOONMBIMX MacmTabax Mpoco HEIHYE BBIpAMMBaIOT Takke B CepOumn, Ilombire u
Pymbinuu (Anderson, Martin, 1949; JIsicos, 1968; Patil, 2016). XoTs mpoco Bce etie
3aHUMAeT BaXXHOE MECTO B 3€pHOBOM KimHe Poccum, mnomaan mnox 3Toi
9KCTEHCHUBHOW  KyJNBTYpOH IpOJOIDKAIOT  cokpamarbess (AB  DxcneprtHo-
aHanuTH4YeCKud 1eHTp arpodousneca, 2020). Ilosromy, oueBHIHO, YTO B
COBPEMEHHBIX YCIIOBHSIX ITOMCK ITOCEBOB IIPOCA CAMKAMH BPEIMUTEIS LISl OTKJIAIKH
SIAI] SIBJISICTCSl BECbMa DHEPro3aTpaTHBIM IpoueccoM. IIpy 3ToM HarmoMHHM, 4TO
JBYIOJbHBIC BHJABI PACTCHUM, TaKWe KakK IIOJbIHb, XMEIb WJIM KOHOIUIA
noBpexxaatorcs He O. nubilalis, a cammatpuaasM emy O. scapulalis (Ppornos, 1992;
Frolov et al., 2007). CooTBeTCTBEHHO, YTOOBI BEDKUTH B YCIOBHUSIX HApaCTAIOIINX
TPpyAHOCTEH MpH OOHAPYKEHUH TPOca KaK OCHOBHOTO INMHUINEBOTO Pecypca, NMaro
KyKYpy3HOTO MOTBUIbKAa BBIHY)KIEHBI ObUIM BBIpa0OTaTh Takyl MOJENb
PEeNpOIyKTUBHOTO IOBEICHUS, NPH KOTOPOIHl Ha MOUCK pPACTEHUS-XO3SUHA IJIs
OTKJIAJKU SIUIl OTIpPABISETCA YK€ OIUIOJOTBOPEHHAs caMKa, T.K. BEpPOATHOCTb
BCTPETUTH IIOJIOBOTO MapTHepa BOJM3M PEIKO BCTPEYAIOIIErocs KOPMOBOTO
pacteHus OyAeT KpailHe HH3KOH.

MO>KHO ITPEATIONIOXKHTh, YTO BCE 0o0JIee MMPOKOE BO3AEIBIBAHUE KyKypy3bl B
HOBBIX CEBEPHBIX O00JACTAX e BBIPAIIMBAHUS OylIeT CrocoOCTBOBAaTh
PACIPOCTPAHEHUIO 3/IECh «IOKHOM» MOZAENM IIOBEIACHHS Yy HMMAaro BPEANTEINs.
OpHako, COMOCTAaBICHHWE pE3yJbTaTOB OTIOBOB KYyKypy3HOTO  MOTBIIBbKa,
BBITOJTHEHHBIX B [1oJIbIIIe ¢ MoMOIIIbIo CBeTONOBYIICK B cepeanHe 1950-x (Pieprzyk,
Romankow, 1960), xorma KyKypy3y TOJBKO Ha4dadW 37eChb aKTHBHO
KyJbTHUBUPOBATh, U CIycTs Ooyiee yem S50-meTHuii mpoMexyTok Bpemenu (Beres,
2012), cBUAETENABCTBYET O TOM, YTO HMMAaro MECTHBIX MOIMYJSALUNA COXPaHSIOT

XapaKTEPHYIO YEPTY «CEBEPHOW» PENPOTYyKTUBHON TaKTUKU — 3HAYUTEIILHO OoJiee
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BBICOKYIO JIETHYIO aKTUBHOCTh CAMOK B CPAaBHEHHM C TaKOBOH caMmIoB. Takum
00pa3oM, OYEBHIHO, UTO ATBTEPHATHBHBIM PENPOYKTHBHBIM TAKTHKAM y HMaro
KyKypy3HOTO MOTBUIbKA CBOMCTBEHHAa CTAOWJIBHOCTH NPOSIBICHHS B psaax
MIOKOJICHHUH, YTO MpEAINOoJaracT BeChbMa BBICOKHH ypPOBEHb HMX HACIEAYyeMOCTH.
Jloru4HO NOTTYyCTUTBH, YTO CaMKHW, TPOSBIIONINE «CEBEPHYIO» PETNPOAYKTHBHYIO
TaKTUKY, OOHApYXaT elle HeMallo CIEUPHIECKUX OMOIOTHYECKUX 0COOCHHOCTEH,
Harpumep, CKIOHHOCTH K MoHoramHoctd (Cadonkun, 2011) B cpaBHeHHH C
TeTepOraMHBIMH  OCOOSIMM M3 MOMYJSIIMH, JIEMOHCTPUPYIOMINX — «IOXKHYIO»
PENpOAYKTHBHYIO TaKTHKY, OJHAKO HX BBIIBICHHE — MPEIMET AaNbHEHIINX
HCCIIEJOBAHUI.

HecmoTpst Ha TO, 4TO (haKThI HECIy4aiHBIX TIPOCTPAHCTBEHHBIX ITEPEMEIICHH
MMaro MexIy MECTaMH CIIapUBaHUS M MECTaMH OTKJIAAKH SWIl YCTAHOBIICHBI HE
TOJIBKO JIJIs KyKypy3HOoro MoTbuTbKa O. nubilalis (Cordillot, 1987; Cordillot, Duelli,
1989), HO 1 17151 GJIU3KOTO K HEMY BOCTOYHOTO KYKYpy3HOT0 MOTBITbKA O. furnicalis
(Li Bixian et al., 1986), ocoGeHHOCTH TIPOSIBICHNS HX PETIPOTYKTUBHBIX TAKTHK BCE
€I1le OCTAIOTCS KpaifHe c1ab0 N3yUEHHBIMH.

311ecb YMECTHO OTMETUTb, YTO U Ha rore Poccuy MOHUTOPUHT KyKypYy3HOTO
MOTBUIBKA C wucmonb3oBaHueM CIIA crankuBaeTcss B MOCIEIHHE TOABI C
omnpeaeneHHbIMU TpyaHOCTSIMU. [Tomydennsie B KpacHogapckoM kpae pesybTaThl
UCTIBITAaHUH  CBHJCTEIBCTBYIOT O CYIIECTBEHHOW BapHallMM pacIpeiesICHNs
OTJIOBJICHHBIX HACEKOMBIX IO JIOByIIKaM, cHaOxeHHbIM CITA pasnoro cocrasa (Z,
E u ZE), B 3aBHCHMOCTH OT YpPOBHSI YHCICHHOCTH HACEKOMBIX: TPH HHU3KHX
IUTOTHOCTSIX CaMIIbl B OCHOBHOM OOHAPY>KHBAIOTCS B JIOBYIIKAX, cHaOkeHHbIX CITA
JUTSL packl Z, Toraa Kak MpHu 0ojee BBICOKMX 3HAYCHUSAX IIOTHOCTEH 0aboukm
HauyuHAIOT mpuBiekatecs BapuanTaMu CIIA E u ZE, a mpu mocTmxeHHH
IUTIOTHOCTBIO HACEKOMBIX MAKCHMyMa — KOJIMYECTBO CaMIIOB, mpuBiedeHHbIX CITA
cocraBa ZE, 0Ka3bIBacTCAd CONOCTABUMBIM C TaKOBBIM B JIOBYIIKax, IJZE
ucnons3oBanu CITA nnst Z-pacsl. COOTBETCTBEHHO, CTATUCTUYECKU JOCTOBEpHAs

CBA3b MCXKAY 4YUCIOM CaMLOB MNEPE3MMOBABIICIO MOKOJCHUS, MIOMMaHHBIX B
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(hepOMOHHBIC JIOBYIIKH, W IUIOTHOCTHIO MHUTAIONIMXCS HAa PACTCHUSX KYKYpPYy3bl
TYCEHUI]| NIEPBOr0 MOKOJEHUS BBIABISIETCS TOJIBKO B TOM CIIydyae, €CJIM B aHAJIN3
OBLITM BKJTFOUEHBI OTJIOBBI HaceKoMbIX Ha Bce Tpu tuna CIIA (Z, E u ZE) (r = 0.66,
p =0.005). JITanHHOE 0OCTOSATENHCTBO BBIHYKIAET UCIIOIB30BATh TSI () (HEKTUBHOTO
MOHHUTOpPWHTA KOMIUIEKTHI JIOBYIIEK, CHA0KEHHBIE BCEMH TPEeMsl KOMOWHAIMSIMU
CIIA, aTTpakTUBHBIMU AJ1s1 TeHOTUIIOB Z, E 1 ZE, 4T0 0CIIOXKHAET KakK MpOBEIeHNE
MOHHUTOPHWHTA, TaK U MPUHATHE PEIICHUS O MPOBEACHUN 3aIIUTHBIX MEPOTIPUSITHIA.
IIpuurHBbL, BEI3BABIINE TAKUE CYIIECTBEHHBIEC H3MEHEHHSI PacIIPOCTPAaHEHHOCTH pac,
MOKa HEU3BECTHBI, BO3MOXKHO OHHU CBSI3aHBl C HW3MEHEHHSIMM TpaHHIl UX
pacmpocTpaHeHHs B pe3yibTaTe IOTCIUICHUs KinMmata. B ceBepHBIX 00IacTsix
BPEIOHOCHOCTH KyKYPY3HOTO MOTBUIbKA Ha KyKypy3e (Hamp., [lonTaBckas o0mactb
Vkpaunsl, benropockast u Boponexxckast o61acti, benmapych) Bce elie 9ncieHHo
peo0iIagaloT TOMYJSIIAN BpeauTessi ¢ (epoMOHOM Z-packl W eclii Obl He
cBoeoOpasne pernpoyKTUBHON TAKTHKH IIOBEICHHUS IMaro, TO ISl IX MOHUTOPHHTA
BITOJTHE TIOJOIIIN OBl JTOBYIIKH, CHA0KEHHBIE OJJHUM TOJIBKO Z-BapuaHToMm CITA.
Bce BhIme cka3aHHOE yOEAMTENBHO CBUACTEIBCTBYET O TOM, YTO 3ajada
obecrieuuTh IPPEKTUBHBIE MOHUTOPUHT KYKYpPY3HOTO MOTBUIBKA C IIOMOIIBIO
JIOBYIIEK, MO CYTH, CBOAMTCA K pa3pabOTKe TEXHOJIOTUH, IO3BOJSIONMIEH

KOJIMYECTBECHHO YUUTBHIBATH MPUCYTCTBUC HA MOCEBAX KYKYPY3bl CAMOK BPpEAUTECIIA.

2. HoBble KOHCTPYKIMH JIOBYLIEK, IPMHUMIIBI X JeHCTBUS U 0COOEHHOCTH
HCIOJIb30BAHUSA
B Hacrosimee Bpemsl M3BECTHO JBa CIoco0a pemieHus MpoOJIeMBl

MOHMUTOPUHIA UMAaro KyKypy3HOTO MOTBLIbKA.

2.1. CeMHOXeMHUKH PACTHUTEILHOI0 MPOMCXOMKICHUS
BoisiBnenue (hakTOpPOB, OIIPEACISIOIINX OTHOILICHUS MEXIY
pPacTUTEIbHOSAHBIME HACEKOMBIMU M HMX PACTEHUAMM-XO35€BAMH, — BayKHas

3ajJavda CEIIbCKOXO03SHMCTBEHHON YHTOMOJIOTHH. COBpCMeHHBIC OpeaACTaBJICHUA O
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MOBEJICHUM HACEKOMBIX IPH BBHIOOPE UMH KOPMOBOTO PACTCHHS B 3HAYUTCIHHOM
CTCTICHW CBS3aHBI C MPOTPECCOM B OINPENCICHHH CTPYKTYPHl H  (YHKIUH
XUMHYECKAX CTUMYJIOB — JIETYYMX COCIMHCHHH, BBIACIICMBIX PAaCTCHHCM U
BocrnpuHUMaeMbIX HacekoMbIM (Thorsteinson, 1960; Visser, 1986; Metcalf, Kogan,
1987; Renwick, Chew, 1994; Hui et al., 2004; Gordon-Weeks, Pickett, 2009;
Reinecke, Hilker, 2014; Frérot et al., 2017; Omura, 2018). B nacrosmiee Bpems
n3BecTHO Oosiee 1700 pasnuuHBIX JIETYYHUX CEMHOXEMHKOB PACTEHUH, BKIIOUAs
AJIKaHBI, AKCHBI, CIIUPTHI, KCTOHBI, abJCTUIBL, Y(PUPBI U OPTaHUUCCKHE KHCIOTHI,
KOTOPBIC OMPEICIISIOT MOBEICHYCCKHUE PEAKI[MH HACCKOMBIX I[IPU MOUCKE U BBIOOPE
kopMoBbEIX pacteHuii (Dudareva et al., 2004, 2013; Knudsen et al., 2006;
Laothawornkitkul et al., 2009). DT coemWHEHUS TPEACTABIAIOT OYCBHIIHBIN
WHTEpEeC ISl 3allUThl PACTCHHH, KaK C TOYKH 3pEHHS WX HCIOJNB30BAHUS IS
MOHUTOPWHTA BpEIHBIX PACTUTCIBHOSTHBIX BHIOB, TaK W YIPaBICHUS WX
gucienHocteio (Mitchell, 1980; Bypos, Hooxwmios, 2001; Smart et al., 2014;
Blassioli-Moraes et al., 2019).

B pacteHmsx KyKypy3bl TaK)Ke OOHAPYIKCH PsiJi COCTUHEHHI, aTTPAKTUBHBIX
JUIsl UMaro KykypysHoro motbuibka (Valterova et al., 1990; Binder et al., 1995;
Marion-Poll, Thiéry, 1996; Udayagiri, Mason, 1995; Bengtsson et al., 2006; Solé
etal, 2010; Molnar et al, 2015), cpenu KOTOpbIX Hambosiee H3y4YeH
tdhenmnaneramsaerun (Creighton et al., 1973; Cantelo, Jacobson, 1979a, b; Burgio,
Maini, 1994; Maini, Burgio, 1990, 1993, 1999).

DTOT CEMHOXEMHK aTTPAKTHBEH B IEPBYIO OUYepedb IS OTKIIAIbIBAIOIINX
stitita camok (Camerini et al., 2015), omHako ero npuBiekaromui 3 HekT mokazan u
mra camioB (Maini, Burgio, 1990; Burgio, Maini, 1994). VuuteBas ¢axTs
B3aMMOAEUCTBUSL A(H(PEKTOB JETyUnX COCAMHEHUH PACTEHUII-XO03s5IeB U MOJOBBIX
¢depomonoB B oTHomeHnu mnoBexeHus (Deisig et al, 2012) u Qusnomornn
nacekombix (Christensen, Hildebrand, 2002; Trona et al., 2013; Bengtsson et al.,
2014), nenanuch MOMBITKA KCIONB30BaTh (QeHmnareranpiaerun smecte ¢ CIIA B

KauyecTBE CpEJCTBA /i MOHMTOPMHIra KyKypy3HOro MotTblibka (Maini, Burgio,
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1999). OHaKO, HECMOTPSI Ha MOTEHIIMATBHBIC IPEUMYIIECTBA, 00YCIIOBICHHBIC TEM
OUYEBHIHBIM OOCTOSATEIHCTBOM, YTO CBEICHMS O NUHAMHUKE JIETA M YHUCICHHOCTH
caMOK HaMHOTO WH(OpMAaTHBHEE IS 3alIUTHI PACTCHUI, YeM TAaKOBBIC CaMIIOB,
(eHMTaneTadBICTHA M3-32 €r0 BeChbMa HH3KOH AaTTPAaKTHBHOCTH M craboi
n30MpaTENbHOCTH HE HaIleJl KoMMmepdeckoro npuMeHenus (Maini, Burgio, 1990;
Burgio, Maini, 1994; Pélozuelo, Frerot, 2007). HenaBHO 0OHapy>XWJIOCH, UYTO
nobasieHne K (eHmaneTaabaeruay 4-MeTOKCH-2-(pEeHITHIOBOrO CIUpTa —
JIETYy4Yero CEMHOXEMHKA, TAK)KE BBIICICHHOTO U3 KYKYpYy3bl, B 3-5 pa3 MOBBIIIACT
ynoucrocts soyuek (Toth et al., 2016). Mcnbitanust 1ByX CeMHOXEMHKOB ITPU
ucnons3oBanuu CITA B kaduecTBe cTaHJapTa, IpoBefeHHbIE B bonrapun, Benrpun,
WUranuu, Cnoenun u Typuuum, NokKazaaum OTIMYHbIE pe3ynbTaThl: B 11
9KCTIEpUMEHTaX U3 13 4nciio Mo¥MaHHBIX B JIOBYIIKH HACEKOMBIX CTATHCTHUECKU
JIOCTOBEPHO TPEBBINIAJI0 TAKOBOE B JIOBYIIKaxX, cHaOkeHHbIX CIIA (tadm. 1, 2)
(Toth et al., 2017). McnpiTanus MPOBOAMIN C HCIOJIL30BAHHEM OPHTHHAILHON
noBymkn Csalomon® Varl nmponsBoactBa MHCTHTYTA 3amMThl pacTeHnii Benrpun
(bynmanemrr) (puc. 3).

BeIrosiHeHHBIE HAMHU ITMJIOTHBIE UCIIBITAHUS KJIEEBBIX JIOBYIIEK «/lenbray,
cHa0KeHHBIX “OucekcyanbHoi nmpumankoii” (bisex lure) B KpacHomapckom kpae u
Boponexckoii 00J1. TOATBEPAMIN BBICOKYIO 3P ()EKTHBHOCTE ATUX OHOIOTHYECKH
aKTHBHBIX COCIMHEHUIT 11 MOHUTOPHHTA KyKypy3HOTO MOThIIbKA (Pposos u ap.,
2020).

Ba)kHBII aCIIEKT UCIIOIB30BAHMS JIOBYIIEK C CEMHOXEMUKaM1 PACTUTEIEHOTO
MIPOUCXOXKJCHUSI — YCTaHOBKa MX CTPOTO HA 3alUIIacMOW KyJIbType, OO B
MPOTHBHOM CIy4ae BO3MOXKHBI BCSKOTO poOJa HEOXKHAAHHOCTH. Tak, TpH
pa3MelIeHNH JOBYIIEK ¢ “OMCceKCyaIbHOM MPUMAHKON ™ Ha KPako OIS TPEINxH (110
MIPEIIECTBEHHUKY KyKypy3a Ha 3¢pHO), OHH B Macce OTJIaBIMBaJIH IIMeneii (puc. 3,
¢doto BHM3Y). HeyaMBUTEIBHO, YTO MPOU3BOIAMTENbh KATErOPHYECKH HACTaMBaeT,
4TOOBI JIOBYHIKA C “OMCEKCYaIbHOM NPHMAaHKOH~ He pasMellalnuch BOJINM3H

MMYCJINHBIX YJIbCB.
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Tabauna 1. Mecra mnposenenust ucnbiTaHuii joBymek Csalomon® Varl, cHaGxeHHbIX

“OuceKcyanbHON MPUMAHKOM

T

1 CUHTCTUYCCKHMHA aHaAJIOraMH I10JJOBOTO (I)CPOMOHa.

Kon Mecto npoBeieHust

y4acTka WCTIBITAHHI Iupota Jlonrora Jlate yuéroB KynsTypa
BG-1 Knezha (Bosrapus) 43°28'48.85'N | 24°322.03E | 30.05.-28.09.2016 foxe

KyKypy3bl

BG-2 Plovdiv (Bosrapust) 42°08'08.16'N | 24°48'18.01'E 15.06. — 16.09.2016 -
HU-1 Mezbsas (Benrpust) 47°05.290N 21°33.049'E 01.06. —11.09.2015 "
HU-2 Latokeép (Benrpust) 47°33.197'N 21°26.429'E 01.06. —03.09.2015 "
HU-3 | Pusztaszabolcs (Benrpus) 47°14.149'N 18°75.855'E 25.07.-04.09.2015 "
HU-4 Hajdnanas (Benrpus) 47°50.876'N 21°18.432'E 27.05.-18.09.2016 ="
HU-5 Mez6tar (Benrpust) 47°9.604'N 20°34.073'E 26.05.-26.08.2016 "
HU-6 | Pusztaszabolcs (Benrpus) 47°8"27"N 18°45'36"E 20.05.-12.09.2016 "
IT-1 | Quinto di Treviso (Uranust) | 45°38'36"N 12°09'54"E 12.06. - 18.09.2016 "
1T-2 Sasse Rami (Vramust) 45°04'89"N 11°87'03"E 07.06. - 12.09.2016 "
SI-1 Zalec (CnoBenust) 46°14.571'N 15°09.565'E 23.05.-22.09.2016 | ITone xmens
SI-2 Sa“zrgf‘e :‘"zgzyo;;:i;;‘ear 46°15.722'N | 15°08.1976'E | 13.06.-31.08.2016 -
TR-1 Adana (Typuwst) 37°01'56.4"N 35°22'50.7"E 08.08.— 06.10.2016 —"—

Llur. no: Téth et al. (2017).

Tabnuua 2. Cpennue 3nadenns (X+SE) oTioBa MMaro KyKypy3HOTO MOTBUIBKA JIOBYIIKAMH

Csalomon® Varl,

CHa0»XCHHBIMU

“OuceKCcya bHOW MPUMAHKON’

aHaJoramMu 1oJioBoro ¢pepomona (mpogoskeHue tab. 1).

W CHHTCTHYCCKHUMU

Kox BucekcyanpHas npuMaHka CHHTETUYECKHIT aHAJIOT TI0JI0BOTO (hepoMOHa
Bcero umaro
yuacrxa X+SE % camoK E ZE
BG-1 15.843.3 73% 0.5+0.3 N.T. N.T. 65
BG-2 4.0+1.7 N/A 0.0+0.0 N.T. N.T. 12
HU-1 53.24+4.2 46% 0.0+0.0 N.T. N.T. 269
HU-2 55.6+6.9 32% 2.0+1.2 N.T. N.T. 286
HU-3 137.6£17.7 33% 1.3+0.5 N.T. N.T. 693
HU-4 11.6£2.9 17% 0.3+0.3 N.T. N.T. 59
HU-5 81.2£10.8 28% 0.5+0.3 N.T. N.T. 408
HU-6 157.0+14.1 54% 0.0+0.0 N.T. N.T. 628
IT-1 62.0+£14.0 38% 0.0+0.0 1.0+0.6 0.0+0.0 189
IT-2 94.0£37.2 33% 0.0+0.0 1.0+0.0 0.0+0.0 474
SI-1 9.74+4.6 62% N.T. 5.3+1.5 N.T. 45
SI-2 23.0+4.6 78% N.T. 10.3+4.7 N.T. 100
TR-1 12.0+1.4 27% 0.3+0.03 N.T. N.T. 49

Ipumeuanue: N.T. — y4éroB He npoBoauiu, N/A — nannsie orcyrerBytor. L{ut. mo: Toth et al. (2017).
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Bisexual lure: aBa
cemMunoxemMuka —
cdeHunaueranbaervg +
4-meTOKCUu-2-
ceHaITUNOoBbLIN CNUpPT
(1:1)

“

Puc. 3. OpurunanbHast konudeckas joyika Csalomon® Varl npoussoncrsa Mucruryra
3amuTel pacteHuit Benrpun (Bynanemr), cHadxeHHas npuMankoit bisex lure (BBepxy);
MOMIMaHHBIC B JIOBYIIKY CAaMKH LIEJICBOI0 00BbEKTa — KyKypY3HOTIO MOTBLIbKA (IIOCEPEIHHE);
ruOeb MMeNel B JIOBYIIKE ¢ MPUMAHKOMH bisex lure, ycTaHOBICHHON BOIM3U 1OCEBA IPEUNXU
10 NPE/IICCTBEHHUKY KyKypy3a Ha 3epHO B okp. ¢. UypaeBo benroposckoii 06i., 2019 r.
(BHHBY)
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2.2. CBeToauoaHast TEXHUKA

®deHOMEH J1éTa HACEKOMBIX B CYMEPEYHOE W HOYHOE BPEMs CYTOK Ha CBET
M37laBHA TIpUBJIeKaeT BHHMMaHWe »sHToMonoroB (Verheijen, 1958; Masoxun-
[Mopmmasikos, 1955, 1960; Mikkola, 1972; Baker, Sadovy, 1978; I'opHocraes, 1984;
Uepnsimes, 1996; Yela, Holyoak, 1997; Szentkiralyi, 2002; Barghini, Souza de
Medeiros, 2012; Truxa, Fiedler, 2012; Shimoda, Honda, 2013; Owens, Lewis, 2018;
Kammar et al., 2020, u xp.). IlpuBiexaeMble CBETOM BHABI HACEKOMBIX
MPUHAUICKAT MTOYTH KO BCEM OTPSIaM C CaMbIM Pa3HBIM 00pa30oM JKU3HH, OJTHAKO
IpU BCEH Pa3HOKAYECTBEHHOCTH JIETSIIUX HAa CBET HACEKOMBIX WX OOBEIUHSET
oOmrass 4yepra — CIIOHTAHHAs CyMEpe4yHas WIM HOYHAs JIETHAs aKTUBHOCTH
(Toproctaes, 1984; Uepnsimies, 1996). [loiroe BpeMsi CUUTAIOCh, YTO CAMKH Ha
CBET HE JICTAT BooOIIe win JIeTAT odeHb mioxo ([‘opHocraeB, 1984), omnako,
JUTEPATyPHbIC HCTOYHUKU CaMbIX PAa3HBIX JIET CBUICTEIBCTBYIOT O TOM, YTO JaKe
CpeIH YelIyeKPBUIBIX, Y KOTOPBIX COOTHOIICHHE MOJIOB B cOOpax Ha CBET OOBIYHO
CIBUHYTO B TIOJIb3Y CaMIIOB, KOJIMYECTBO CaMOK B JIOBYIIIKaX HEPEIKO OBIBAET
JIOCTaTOYHO OOJIBIIMM, TMPUYEM OHO CYHIECTBEHHO BapbUPYET MEXKIY pPa3HbIMHU
BUAaMH, a TOpoil W momyssimusmu ofgHoro Bunma (Turner,1918; Yathom, 1981;
T'opuocraes, 1984; Steinbauer, 2003; Beck, Linsenmair, 2006; Garris, Snyder, 2010;
Truxa, Fiedler, 2012; Nowinszky, Puskas, 2015, u ap.).

CBeTOJIOBYIIIKY M3/IaBHA HCIOJIB3YIOTCS B KAUECTBE TEXHHUCCKOTO CPENICTBA
MOHHUTOPHHTA BPEIHBIX HACEKOMEBIX, B MIEPBYIO OUYepeIb TEX BHUIOB, I KOTOPHIX
XapaKkTepHa CyMepeuHas WM HOuYHas JIE€THas akTuBHOCTH (Tepckos, Komomwer,
1966). Jlo HemaBHEro BpeMeHH MIMPOKOMY MPUMEHEHHIO CBETOBBIX JIOBYIICK IS
1eneld MOHUTOPUHTA TPETSTCTBOBAIN MX TPOMO3IKOCTh M HHU3Kash MOOUIBHOCTH,
3aBHCHMOCTh OT MOIIHOT'O WCTOYHHMKA JJICKTPONUTaHWs. B mocnenHue ronubsl B
CBETOTEXHHUKE HAYAJIM MIHUPOKO MPUMEHSATHCS CBETOIMOMIBI, KOTOPhIE OTIIMYAIOTCS
BBICOKOH 3((EKTHUBHOCTHIO, MAJIBIMHU Pa3MepaMH U JUTUTEIBHBIM CPOKOM CITYKOBI
(Schubert, 2006). Pa3ButHe CBETOAMOJHOW M MHUKPOKOHTPOJUIEPHOH TEXHHKH C

OAHOBPEMCHHBIM CHHKCHUEM 3HCpI‘0HOTpC6J'IGHI/I$I 9THUX yCT‘pOﬁCTB TIO3BOJINIIO
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[IPEOOJICTh  BBHINICONUCAHHBIE HEJIOCTaTKH CBETOBBIX JIOBYIIGK W  CO3JaTh
MOOMJIBHBIE TIPOTPAMMUPYEMBIE YCTPOKUCTBA, CIIOCOOHBIE PabOTaTh B aBTOHOMHOM
MIPOTPAMMHOM pPEXKHFME 0e3 CMEHBI MCTOYHHKOB NMUTAHUS IO HECKOJIBKUX CYTOK.
[npoxue NepcreKTUBE MIPUMEHEHHS CBETOANO/IOB B 3aIIUTE PACTCHUN OYECBHIHBI
(Cohnstaedt et al., 2008; Bo3mwiios u ap., 2010; Katsuki et al., 2012; Mcmannos u
np., 2012, 2016; Cypunckuit, 2014; Park, Lee, 2017; Kim et al., 2019, Kammar
et al., 2020 u z1p.), OHAKO MPUMEPOB PEATHHOTO UX IPAKTHYECKOTO IIPUMEHEHHS B
3aIlIMTe PACTeHWH MOKa elle He ciaumkoM MHoro (Ahuja et al., 2012; Stukenberg
et al., 2015; I'pywesas u ap., 2019).

B nensx moseimrennst 3p(QEKTHBHOCTH MOHHMTOPUHTA, B IIEPBYIO O4Yepe.b
BpenHbIX npencraButeneir Microlepidoptera, B BU3P (Mumbubia u 1p., 2020) Obu1a
pa3paboTaHa KOHCTPYKIHSI CBETOBOIl JIOBYIIKH, KOTOpas OTIMYAETCS TEM, UTO
HMeeT KOPITyC U3 IIPO3PavyHOro JOJITOBEYHOTO BOJIOCTOMKOTO MaTepHaa, KOBPHK C
JUIKAM CJIOEM U JJICKTPOHHBIA OJIOK, BKIIFOUAIONMIMH 3JIEMEHTBl IHTAHUS,
(oTOIATYNK, CBETOJMOMHBIA H3TydaTelb, CHAOKEHHBIM IBYMs CBETOIHONAMH,
HCITyCKAIOIUMHU CBET JUTHHOIT BOJHBI 365-370 HM B NPOTHBOMOJIOKHBIC CTOPOHBI
JpyT OT Jpyra BAOJb Kopmyca JoBymKH (puc. 4). TexHuueckue xapakTepUCTHKH
JIOBYIIIKU BKITFOYAOT: 6 akkymyssitopoB 1,2 B, 2200 MA/gac B kKauecTBE HCTOYHUKA
MUTaHUs, 2 CBETOJAMOMA NMUKOBOM MomIHOCTBIO 3 BT kak uctounuk Y@ cBera c
JuMHOH BonHBI 365-370 HM, MuKpokoHTpoiuiep Attiny 13A kak ympapisrolnee
YCTPOHCTBO. Y CTPONCTBO MO3BOJISIET ABTOMATHIECKH ITEPETIPOTPAMMHUPOBATH ITOPOT
cpabaTbIBaHUs JIOBYIIKM NPH HSHEPrOHE3aBHCUMOM XPaHCHHM IIPOTPaMMbl U
JaHHBIX HACTPOiKH. COBOKYMHOCTH NMEPEUNCICHHBIX OTIMYUTEIBHBIX MPU3HAKOB
obecriednBaeT KaK BEICOKHI MPUBIEKAIONINN HACEKOMBIX 3(h(heKT, Tak M YIpOoIIaeT
00CITy’)KUBaHNE JIOBYIIIKH.

JlanHas JOByIIKa TMOKa3aja OYCHb HEIUIOXHE PEe3yIbTAaThl B HCIIBITAHHIX
2019-20 rr. — CBETOAMOABI MPUBJIEKATIHN TOPa3a0 OONBIIE MMAro BPEIUTENS, YeM

CIIA unu “OucexcyanbHas npuManka” (Ta0m. 3 u 4).
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Tabauna 3. YI0BHCTOCTh MMaro KyKypy3HOrO MOTBUIbKA KJI€EBBIMM JIOBYIIKaMu Jlenbra,
CHAOXXCHHBIX CBETOJUONHBIMH H3Iy4yaTeNIMH H CHHTCTHYCCKUMH aHAJIOTAMH IIOJIOBOTO

tdepomona (CITA), B Tpex nynkrax Kpacromapckoro kpast (2019 r.)

OTJ10BJIEHO MMAro 3a nepuoj 1éra MecTo npoBeieHNs MCTIbITAHHI
MOKOJIEHHs B pacuere Ha | JIOBYIIKy noc. boranuka ct. Kypuanckas xyT. Cio6ojxa

CaMKH 14.3 +3.8*%) 03+0.3 1.3+0.7

CBETOANOIHYIO CaMIIbI 14714 4.7+£22 27+14
cymma 29.0+2.3 5.0+2.0 4.0+2.1
z*) 57+£1.7 0.7+0.3 0

¢ CITA cocrasa ZE 0 03+0.3 0

(cranzmapt) E 0 0.3+0.3 03+0.3
cyMma 5717 1.3£03 0.3+03

Y I0BHCTOCTH CBETOJIHOIHOI noszmkn o 512 375 1212
OTHOILICHHIO K CTaHAapTy, %

Ipumeuanus: * Pacumdposka npumanok: Z, E u ZE — CITA cocrasa, CBOHCTBEHHOTO pacaM KyKypy3HOTO
moTbuibka Z, E u rubpuanoii gopme ZE, npoussoactso AO «Illenkoso Arpoxumy. **) X+SE.  Lurt. no: ['pymesas

u ap. (2019).

Tabmuua 4. CpemaHue OICHKH IUIOTHOCTEH HMAaro KyKypy3HOTO MOTBUIbKA, OTJIOBJICHHBIX
KJIeeBBIMH JIOBYIIKamMH JlenbTa ¢ pa3HbIMM IpUMaHKaMu (B pacdyere Ha | JIOByHIKY 3a 1 Hezenro)

(Kpacuopnapckwuii xpait, 2020)

MecTo NpoBeACHNUs HCTIBITAHHI
IIpuManka B JI0BYILKE
noc. boranuka cr. Kypuanckas

z*) 0.28 +0.14 a **) Oa

epovori AO dllenkoso |~ 03350.084 0a

P ZE 0.09%0.05a 0Oa
Depomon OO0 «Depomon», Z 0.23+0.06 a 0.03+0.03 a
bucekcyanbHas npumanka (CX) 5.69+051b 0.03+£0.03 a
Caeroinop (CB) 19.74+ 121 ¢ 1.37+£0.32b

Ipumeuanus: * PaciuudpoBka nMpuMaHok: Z — CHHTETUYECKUE MOJOBBIE ATTPAKTAHTHI Il KYKYPY3HOTO
MOTBIIBKA, paca Z, mpousBoactBo AO «IllenkoBo Arpoxum» n OOO «®Pepomon»; E m ZE — cuHTeTHUECKHE
TMOJIOBBIE aTTPAKTAHTHI AJI KyKypY3HOTO MOTBIIbKA, paca E u rubpuanas gpopma ZE, npoussoacteo AO «IllenkoBo
Arpoxum»; CX — OucekcyaibHas npuManka bisex lure nmpoussozacTsa MucTutyTa 3ammThl pacrenuii, bynanemr,
Benrpusi; CB — cBeToanouslii nziyyarens npoussogactsa BU3P. **) X + SE; pasHbIMi OyKBEHHBIMU CUMBOJIAMU
cHa0XKEHbI CPEIHUE B CTPOKAX, JIOCTOBEPHO PA3NIMYAIOIINecs corlacHo Kputeputo Jlynkana npu p<0.05. L{ut. no:

Frolov et al. (2020).

[To6GOYHBIM HEraTHBHBIM CIIEJICTBUEM OT HNPHUMEHEHHs CBETOBBIX JIOBYIIEK
MOXKET SIBUThCS ONPEAEIEHHOE CBETOBOE 3arpsiHeHue teppuropun (Pawson, Bader,
2014), crmocoOHOe BBI3BaTh T'HOCHH MPEICTABUTEICH IOJE3HOW 3IHTOMO(]AyHBI
(Kpemnesa u n1p., 2019, u ap.). B xauecTBe npumMepa couuieMcs Ha OJHY HEeJJaBHIOIO

nmyonmkarmro (OBCssHHUKOBA U Ap., 2020), B KOTOPO COOOIIAeTCs 0 HEYAaYHOM, I10
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MHCHHUIO aBTOPOB, OTIBITE MIPUMCHEHHSI CBETOAMOIHOM JIOBYIIKH JJI1 MOHHTOPHHTA
BPEIHBIX YHTOMOJIOTHYECKUX O0BEKTOB B JIeHWHrpaackoi obmactu. [IBe Takmx
JIOBYIITKH, YCTAaHOBJICHHbIE B JIAYHOM MacCHBe II. TsApiieBO ¢ MpeoOdJiagaHueM
TUTOIOBO-SITOJHBIX KyJNbTyp M Ha ombITHOM none BU3P (r. IlymkuH) BOIM3HM OT
JIEJISTHOK PA3HBIX ITOJIEBBIX W MPOMAIIHBIX KYyJIbTYp, MPOU3BEIN OTIOB OCOOEH
HECKOJIbKMX JIECSITKOB BHJIOB HACEKOMBIX (C MpeoOsaJaHueM YelryeKphUIbIX),
0/THAKO YKOHOMHYCCKHU 3HAUYUMBIC B PETHOHE BUIbI (SI0JI0HHAS [1JI0/105KOPKA, 03UMast
COBKa, KaIyCTHAsI MOJIb) TIOMAIAIUCh JTHITh eAMHUYHO (OBCSIHHHUKOBA U Jp., 2020).
X0poI10 U3BECTHO, YTO HA OTJIOB HACEKOMBIX CHJIBHO BIIUSIET Pa3MELICHUE JIOBYIIKH
B poctpancTie (Bian et al., 2018) u umeercst HEMaJIO CBUACTEIBCTB O TIO3UTHBHBIX
pe3ynbpTaTax MPUMEHEHHs CBETOAMOTHBIX JIOBYIICK JUISI MOHUTOPHHTA BPEIHBIX
HaceKkoMbIX (Hamp., Frolov et al., 2020; Gebreziher, Gebreziher, 2020; Kammar et
al., 2020; Pan et al., 2020), xorma OZHOBPEMEHHO JOCTHUTAINCH 00¢ Iemn —
MacCCOBBII OTJIOB IIEIEBOTO O0BEKTa M CIAa0BIl B OTHOIICHWH HEIENEBBIX BHUIOB
nacexombix (I'pymesas u np., 2019; Frolov et al., 2020). [leiicTBuTtensHoO, eciau
y4ecTh, YTO YJbTpauosieTOBAas YACTh CICKTPA CHIJIBHO TMOTJIONIACTCS, a HE
oTpakaercsi pactuteibHOocThiO (Caldwell, 1981), To momemias CBETOJIOBYIIKY
BHYTpbh MAacCHBa CEJIbCKOXO3SMCTBEHHONW KyJIbTYphl [a HE Ha OTKPBITOM
npoctpaHcTBe, kak 310 genanu E.JM.OBcsnuukoBa c¢ coaBtopamu (2020)], Mbl
OTpaHUYMBACM CICKTP NPHUBICKACMBIX BHIOB HACEKOMBIX B OCHOBHOM CaMBIMH
MHOTOYHCIIEHHBIMH €T0 OOHUTATeIsIMH, & IMEHHO BPEIHUTEISIMU TOW KyJIbTYpPHI, Ha
IMOCEeBe WJIM TOCAJKEe KOTOPOW OCYIIECTBIICTCS MOHHTOPHHT C ITOMOIIBIO

CBETOIMOIHON TEXHUKHU.
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Puc. 4. CBeronuoanast kjieeBas JOBYIIKa
Jenbra koHCTpyKIMu BU3P (Musbubx
u J1p., 2020) mist yuéra 4ucIeHHOCTH
KyKypy3HOTO MOTBUIBKA Ha ITOCEBAX

KyKypYy3bl

Puc. 5. KiieeBbie BKITAIBIIIN U3 CBETOANOTHON KIIEEBOW JIOBYIIKH ITOCIE TPEX CYTOK YUETOB
YHCIIEHHOCTH KyKYPY3HOI0 MOTBUIbKA Ha MoceBe KyKypy3bl (KpacHomapckuii kpaii,
moc. boranuka, 2019-2020 rr.)
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[IpoBeneHHBIE ~ HAMM  TIOJICBBIE  HCIBITAHMS ~ HOATBEPIWIM  3TO
npeanonoxkenue. OKazaloch, YTO HPH PA3MEIICHHW CBETOIAMOJHBIX JIOBYIIEK
BHYTPH TIOCEBa KyKypy3bl Ha ypOBHE IMoyaTka M He Ommke 15 M OT Kpas mois
MTOJABJIAIOIIEE OONBIIMHCTBO OTJIOBJICHHBIX HACEKOMBIX TPEACTABIIUIN COOO0M
0co0eil KyKypy3HOTO MOTBIIbKA, TOTJAa KaK KOJMYECTBO TOWMAHHBIX OCOOEH
HEIIETIeBBIX OOBEKTOB B JIOBYIIKAX OBLIO CTOJIB JK€ HE3HAYUTENBHBIM (PHUC. 5), KaK U

B JIoByHIKax, cHaOxkeHHbIX CITA (I'pymesas u n1p., 2019).

2.3. KoMOuHanusi CeMHOXEMHKOB M CBETOINOI0B

W3BecTHO, 9TO [T JOCTHKECHUSI MAKCUMAJIbHON TOYHOCTH M TOCTOBEPHOCTH
¢uTocaHUTapHOW WH(MOPMANWHU, TIONydaeMOW TIPH MOHHUTOPUHIE BPEIHBIX
HaCeKOMBIX, CIIEJyeT HCIONb30BaTh Pa3HOOOpa3HbIe 1O NPHUHIMIIAM JIEHCTBHS
(mpuBneUeHHS 1 (PUKCAIIMN KUBOTO MaTepHalia) i KOHCTPYKTHBHBIM OCOOCHHOCTSIM
noymiku (Wall, 1989; Delisle et al., 1998).

Kak ceMnoxemmuku, Tak U CBETOAMO/BI, TIPU UX UCTOIH30BAHUN B KAaUeCTBE
CpelcTBa aTTpakiMM BpeAWUTENed Asl Ieie MOHUTOpPHHra HE CBOOOIHBI OT
OTIpEIICIICHHBIX HeAOCTaTKOB. Tak, MpHUBJIeKaOHA 0cobei BpeaHoro Buaa 3G Gext
CEeMHOXEMHKOB HeEpeiKo ciabee, yeM y cBeroamonHoi texuuku (Frolov et al.,
2020). 1, X0Ts CBETOBBIC JIOBYIIIKH, B IIEJIOM, 00CCIICYMBAIOT 3HAUUTEIBHO OOJIBIINC
00BEMBI BBUIOBA 0COOCH IENEBBIX OOBEKTOB MOHHTOPHHIA, WX ATTPAKTHBHAS
CIIOCOOHOCTh CHJIBHEE BapbUpyeT OT Troja K TOXy, H, KpOME TOT0, OHH
HEM30MpaTeITbHBI B OTHOIIICHUN OTJIOBA BUIOBOTO COCTAaBa HACEKOMBIX W ITIO3TOMY
MOTEHIMAIBHO CITOCOOHBI HAHECTH OOJNBIINI yIiepd IOJe3HON 3HTOMO(payHE.
Brpouem, HeratuBHOE BO3/CHCTBHE CEMUOXEMHUKOB HA HEIENEBYIO SHTOMO(ayHy
TaK)Ke OTHIOb HE UCKJIIOUEHO, O YeM BBIIIIE YXKE YIIOMUHAIIOCH.

B cBere cKka3aHHOTO, TPENCTABISIETCS TOJIE3HOW pa3paboTKa TaKuxX
KOHCTPYKIIMHM JIOBYIIIEK, KOTOphIe OBl B KauecTBE NPUMAHKH HCIOIb30BaIH
KOMOWHAINIO CICHU(UIHOTO [UIS IIPUBIICUCHHS 11€JICBOTO 00BEKTa CEMHOXEMHKA H

HGCHeHI/I(I)I/I‘lHOFO CBETOBOI'O CHMIHaja, 6nar0/:[ap${ YeMy MOXHO OKUAAThb
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CYIICCTBCHHOTO YBEIWYCHHUS BBIIOBA OCOOEH IIEIeBOr0 00BEKTa, IMpUYeM 000MX
MOJIOB, B HaAeXOe HA 1) CYIOICCTBEHHOE MOBBIIICHHE JOCTOBEPHOCTH
PETPECCHOHHON  3aBUCUMOCTH  ‘pOJUTENIM —  TIOTOMKH', KaK  OCHOBBI
MPOTHOCTHYCCKUX MOJEJICH MOHUTOPUHTa W 2) 3HAYNATCIBHOC CHUKCHHUE
TPYAOCMKOCTH PabOT, HAIIPABICHHBIX HA PCAM3ANMIO 3a1a9d MacCOBOTO BBLIOBA
(¥ BO3MOXKHO JIC30PHUCHTAI[MM CAMIIOB) BPEIAMUTEINs, OJarogaps COKPAICHUIO
TpeOyeMOro Ha CMHUILY 3allMIIacMOil IUIoOmaau Yucia JoByiiek. Hemapom
BBIIArOIIUICS MOcKoBcKui 3HTOMOIOT [ H.['opHOCTaeB (1984) BbIcKa3bIBaI HIICHO,
4TO B 3allUTe pacTCHUN «Oyayliee HUCTPEOUTENBHOTO HAIMPABICHUS 34
cBeTO(CPOMOHHBIMU JIOBYIIKaMI». Kak HM medanbHO, HO 3Ta MBICIb HE MMOy4HiIa
JATBHEHIIIETO Pa3BUTHs, BEPOSTHO, 1) BCIEACTBHE KOHCTPYKTUBHBIX HEIOCTATKOB
CBETOBBIX JIOBYIIEK TMPOIUIOr0, OCHOBAaHHBIX Ha WCIOJB30BAaHUU PTYTHO-
KBapIIEBBIX JIAMII, C OJHOH CTOPOHBI, a C APYroil — 2) 10 NMPHYMHE OXBATHUBILICH
SHTOMOJIOTHYECKHNA MHpP 31 (OopuH, KOraa OT CeMHOXEeMHUKOB U, ocobeHHO CIIA,
KIAIW 4yJeC MPH PCIICHUHA 4YyTh JM HE BCEX HPOOJIEM 3alIUThl PACTCHHU OT
BPEIIHBIX HACCKOMBIX.

B  Hacrosimiee BpeMsi  MEPUOIUYCCKH  IOSBILSIFOTCSA  ITyOJHMKAILUH,
CBUJICTCIILCTBYIOIIUE O TOM, YTO KOMOWHAIIMS CBETOBOTO M CEMHOXUMHUYECKOTO
CHUTHAJIOB MOXCT TPEJCTABISATh MHTEPEC VIS 3aIlUThl PACTCHHHA OT BpPEAUTEICH
(Debolt et al., 1979; Delisle et al., 1998; Sambaraju, Phillips, 2008; Pan et al., 2015;
Rice et al.,, 2017; Rhainds et al., 2019). IIpu sTOoM 4YacTo, XOTS W HE BCeraa
(Hathaway, 1981; Sambaraju, Phillips, 2008), coBmecTHOe ACHCTBHE CBeTa U
CEMUOXHUMHKOB BBI3BIBAET CYIEPAUIMTUBHBIA TPUPOCT ATTPAKIIMH HACEKOMBIX,
MpPUYEM Y CaMbIX pa3HBIX B TAKCOHOMHYECKOM OTHOIICHHH OOBEKTOB —
YelIyeKpbUIBIX, XKYKOB, TpuricoB (Gentry, Davis, 1973; Duehl et al., 2011; McQuate,
2014; Miyatake et al., 2016; Otieno et al., 2018; Silva da et al., 2019). NupMu
CJIOBaMHU, COBMECTHBIH 3((HEKT 3pUTEIBHBIX U OJb(PAKTOPHBIX CTUMYJIOB OO
peanu3yeTcss Y HACCKOMBIX B BHJC CHHEPIHHU, KOTJA, (PUIYPaJIbHO BBIPAXKASCH,

2 + 2 =5 (Latash, 2008). He BbI3bIBa€T COMHEHUH IEPCIICKTHBHOCTH HCIIOIh30BaAHHS



44

sppeKTa CHHEPIMH NPUMCHUTEIBPHO K 3allUTe pPAcTeHHH OT BPEIHBIX
pacTUTENBHOSIIHBIX HaceKOMBIX (Smart et al., 1997; Alyokhin et al., 2000; Mizell
et al., 2007; Karmakar et al., 2018).

YUro ke  KacaeTcs  TEXHUUYECKUX  PELICHUH,  MPEICTaBIIIOLIUX
MHTEJUICKTYalIbHYI0O COOCTBEHHOCTh, TO B HACTOSINEE BPEMsi B MUpE JIEHCTByeT
MHOKECTBO ITATEHTOB HAa CaMble Pa3HbIe KOHCTPYKIIMH JIOBYIIEK [l HACEKOMBIX, B
MIEPBYIO OUEpe/ib CBETOBBIE (HAMp., cM. maTteHTsl RUS5799, RU110600, RU129363,
RU167919, RU195732, UAI125678, USD757887S1,  USD561297S1,
KR20170106121A, KR20210021632A, CN205196795U, CN106359335A,
CN201536572U, u T.1.), a Takxke CcHaOkeHHble ceMuoxumukamu (RUI114588,
RU146231, US4642936A, US5685109A, US20070094915A1, CS2740116Bl1,
TWMS555641U, u 1.1.). ['opazno MeHbIe pa3padoTaHo JOBYIIEK, B KOTOPHIX OBI B
Ka4yecTBE TPUMAHKH Ui HACEKOMBIX HCIIOJIb30Bajach KOMOHWHAIUS CBETOBOTO
m3nydeHus: W 3amaxoBoro curHama (WO02009143471A2, GB2545631A,
CN102657144A), mnpudyeM TpaKTHYECKH BCC W3BECTHBIC HAM  PCIICHHS
IIpe/IHa3HAYEHbI JJIsl HCIIOJIb30BAHMS B YCIIOBUSIX, CYIIECTBEHHO OTIMYAIOIINXCS OT
TaKOBBIX, KOTOPBIE CKJIA/IBIBAIOTCS B arpOLICHO3aX MOJIEBBIX KYJIbTY.

Jlnst pa3paboTKH MPOCTON M y100HOI KOHCTPYKIMHU JIOBYIIKH, KOTOpas Oblia
Obl TIpUrojHa JUIS MOHHUTOPHHIA BPEAHBIX HACEKOMBIX C HCHOJIB30BaHHEM
KOMOWHAIINH 3aITaX0BOT0 U CBETOBOTO CHTHAJIOB (CEMHOXEMHKH + CBETOIAHMO/IBI), B
Ka4yecTBE MPOTOTHIIA OBUIa BBIOpAaHA IUTIACTUKOBAs JIOBYIIKA MHOTOKPAaTHOTO
nucnone3oBanus Bucket Funnel Trap, mnepBonawanpHO Ha3BaHHas UniTrap
(cokpamenno ot Universal Moth Trap) (cpoxk nefictBust natrenta GB2052942 nasHo
HCTEK). DTa JIOBYIIKA J0 CHX Top KpaiitHe momyssipHa B mupe (Epsky et al., 2008) u
[IPOMU3BOJUTCSI OTPOMHBIM YHCJIOM KOMIIAHHM, B T.4. y4acTHuKamu International
Biocontrol Manufacturers Association: International Pheromone Systems
(BenukoOpuranus), Agralan (BenukoOpuranus), Pherobank (Hunepnannsr),
Biobest (bemsrus), Hygiene-3d (®pannwms), Econex (Mcmanms), Andermatt
Biocontrol (I1Isetinapust), Pestac (I'permst), Novagrica (I'penmst), BioQuip (CIIIA),
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Cooper Mill (Kanana), Solida (Kanana), Insect Science (FOAP), Flora (Typums),
Pherobio (Kuraif), Yofarm Industrial Company Limited (KuTtaif), Zhangzhou South
Perfect Biotech Co., Ltd. (Kuraii), Monotaro (Manai3usi) 1 MH. Jp., a YUCIO
myOJIMKaui, B KOTOPBIX coobinaercst 00 ucronb3oBanun Bucket Funnel Trap mist

MOHHUTOPHHI'Aa YENTY CKPBUIBIX, BOOOIIIE HE nmoaaacTCsa UCYHUCIICHUTO.

Puc. 6. Co3nannast 8 BU3P Ha 6a3e npororuna Bucket Funnel Trap cBeTodepoMoHHast TOBYIIKA
(®posnos u ap., 2020), ycraHOBIEHHAs Ha 1oJie KyKypy3bl. CiieBa — o01uit Buj, cripaBa —
BEPXHSS YaCTh JIOBYIIKH: IO/ KPBIMIKOH (1) psAIOM ¢ KOP3HHKON I 3aI1aXOBO IIPUMaHKH

(cemmnoxemuka) (2) HaxoAUTCs TUIaTa co cBeroaroaamu Y O-uzinyuenns (3)

VcorepmienctBoBanue JIoBynikd Bucket Funnel Trap (puc. 6) 3akirodanoch
B YCTAaHOBKE IIATHI C AJIEMEHTAMH MHTAHUSA U JBYX IaT ¢ Y@ cBeroguonamu,
KOTOpBIE KPEISTCS C MOMOIIBIO PE3bOOBBIX IIMMIEK, ONOPHOH CTOWKH M TaekK.
[TmaTa, BBINONHEHHAS €JUMHBIM CHEMHBIM 3JEMEHTOM, YCTAHABIMBACTCS BHYTPb
JIOBYLIKU B BEpXHEHU CpelHEH ee yacTu, a miaTel ¢ Y O-cBETOANOIaMU, U3JIyYCHUE

KOTOPBIX HAIIPABJIEHO B IPOTHUBOIIOJIOKHBIE CTOPOHBI APYT OT Apyra BI0JIb KOpIryca
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JIOBYIIKH, BCTABISIIOTCS B pa3pe3bl ONOPHBIX CTOEK M PACIOJIAraroTcsi BOJIHM3H
KOP3HHBI, TpeTHa3HAYCHHOH I TOMEIIEeHH TyAa 3araxoBoi mpuManku (Pporos
u np., 2020). BaxxHO MOMUEPKHYTH, YTO KOP3WHKA — MECTO IS Pa3MEIeHHs
JUCIICH3€pa C CEMUOXEMUKOM — HAXOJUTCA BHE 30HBI MTPAMOTO OIMalaHuA Ha HETO
CBETOBOT'O M3ITyYEHHUSI OT CBETOJMOJOB, YTO MMEET BaKHOE 3HAUYCHHE C TOYKU

3peHHus]  MPEeNOTBPAIICHHS  BO3MOXKHON  JIErpajiallid  CEeMHUOXEMHUKa  TIOJ

BO3/ICHCTBHEM YIIbTpa(uOIeTa.

Puc. 7. YoB 6abo4ex (B IIOAABIAIONIEM OOJNBIINHCTBE CAMOK) KYKYpPY3HOTO MOTBLIbKA
cBeTo(hepOMOHHOM JTOBYIIKOH 32 | HOUb. J{JIsl MpUMaHUBaHKsI KMAro BPEAUTENS UCIIOJIb30BaHa

KOMOMHaIus ‘GrceKcyanbHOM IpUMaHKH | CBETOMMOMOB (Tioc. botanuka KpacHomapckoro
kpas, 2021 r.)

Ecnum Ha ngHO KIileeBOM CBETOAMOAHOW JIOBYHIKH «JleiabTay MOMECTUTH
3aMaxOBYI0 MPUMAaHKY, TO OHA OyJIET CTOJIb K€ aKTUBHO MPHUBIICKATh HACCKOMBIX,

KaK 1 OMFCaHHas BBIIE CBETO(GEPOMOHHAS JTOBYIIIKA.

3. Coopka n HacTpoiiKka JOBYyIIEK

3.1. JIoBymIKH ¢ ceMHOXeMHKAMHU
OpurnHaibHas “OncexcyanpHas npuMaHka” (xoMOMHATIHSA
(eHmnaneTanbaernaa U 4-MeTokcu-2-(heHITIIIOBOTO crupTa, 1o 100 MKT Kax0T0
Ha | jgwcmeHsep), BBIMyCKaeTcs Iox KomMepudeckuM HasBaHumeM (bisex lure)

kommanueir Csalomon® (http://www.csalomontraps.com) WHCTHTyTa 3amIuThI
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pacrennii, bynanemr, Bernrpust (Budapest, Pf. 102, H-1525, Hungary). Onu xe
IIpeIaraloT ISl HCHOJIb30BAaHNSI BMECTE C CeMHOXeMHUKaMu JIoBymkn Csalomon®
Varl (cMm. puc. 3, cBepxy).

ITockonpky noBymika Csalomon® Varl ycTpoeHa MOBOJBHO CIOKHO U €€
cO0opKa MOKET BBI3BATh 3aTPYyTHEHHUS, HIDKE MBI IPUBEAEM MILTFOCTPALINH, B3STHIC
13 OPUTHMHAIBHOW MHCTPYKIMH K JIOBYIIKE, KOTOPhIe CHA0KEHBI MepeBEACHHBIMU
Ha PYCCKUH A3bIK KOMMEHTapHusMu (puc. §8-16).

JlucnieHsep ¢ NPUMAHKOM JOJDKEH OBITH 3a(UKCHPOBAH MO KPBILIIKOH
JIOBYIIKM C TIOMOUIBIO MpuiaraeMoi pe3suHoBod mnpoOku. HacrtosTensHO
pEeKOMEHIyeTcsl NP MaHUITYyJIMPOBaHUK JUCIICH3epaMH padoTaTh B PE3MHOBBIX
nepyarkax.

BaxHO MOAYEpKHYTH, UTO IO HMCHOJB30BAHMS HUCIECH3EpPHl (ITAKETHKU) C
CEeMHOXEMHKAMH JKEJIATEJIbHO XPaHUTh B MOPO3MIIBHON KaMepe XOJIOUITbHHKA.

Y4uTeIBas, 9TO B 30HE MPOBEACHUS paOOT MOMHMO KYKyPYy3HOTO MOTBIJIBKA B
JIOBYIIKM MOTYT IONAAaTh JIPyTHE BHIBI YCIIyCKPBUIBIX (HApUMep, KPYITHBIC
npexcraBures  ceM.  Noctuidae),  pekoMmeHgyeTcss B KOHTEHHEpHI,
Ipe/Ha3HaueHHble i1 cOopa 0abouek, MoMelarh MOJOCKY IUIOTHOW Iucuei
Oymaru, o0pabOTaHHYIO OBITOBBIM MHCEKTHLWIOM (HanmpuMep, AUXJIo(GpocoM Miu
MUPETPOUAHBIM TIpernaparoM). B 3aBHCUMOCTM OT CTOMKOCTHM MHCEKTUIMJA
00paboOTKy BO3MOXHO TPHUIETCS MOBTOPATH 4epe3 8-10 mueir. bomee ymoOHO B
Ka4yecTBE YMEPTBIIIOIIETO HACEKOMBIX CPEJCTBA MCIIOIb30BaTh KYCKH OIICHHHKA
JUIsl co0aK, MpeAHa3HAYEHHOTO JUISl YHUYTOKEHHS OJIOX M KIICIIEH, TOCKOJIbKY MX
TOKCHUYECKHH 3 (EKT MposIBIsIETCS B TEUECHNE [UTUTEIHFHOTO CPOKa (B Heane — Ha
MIPOTSHKEHUH BCETO Ce30HA). MIHCEKTHINA B KOMIUIEKTHI JIOBYIIICK, €CTECTBCHHO, HE
BXOJIMT, €r0 NMPHUIAETCS MPHOOPETaTh OTACIHHO.

“bucexcyanpHas mnpuMaHka”’ (kKomMOWHamws (eHwraneTanpaeruaa u  4-
MeTOKCHU-2-(eHITIIIOBOrO crupTa, 1o 100 MKr kaxjaoro Ha 1 jaucrieHsep), Uit

JKCIIEPUMEHTANBHBIX 1enel u3rotosisiercs Takke AO «IllenkoBo Arpoxum». B
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Ka4YeCTBE JIOBYHICK MOXHO MCIOJIB30BaTh KJICEBLIC JIOBYIIKH I[CJ'IBT& i

TIJIACTUKOBBIC JIOBYIIKN MHOT'OKPATHOI'O UCIIOJIb30BaHUA Bucket Funnel Trap.

Puc. 8. Cocrasuble uactu JoBymky Csalomon® Varl: 1 — BopoHKa ¢ HanpasJsSIOMUMU
MJIaHKaMu; 2 — KPBIIKa; 3 — JTOBYMI KOHTEHHep; 4 — IUIAaCTUKOBBIA PEMEIIOK; 5 — MPOBOJIOKA;
6 — pe3uHoBast MpodKa

Puc. 9. YcraHoBka 1 3aKperieHHe ITPOBOJIOKH B OTBEPCTUSX HAMPABISIIOLICH TIIAHKH BOPOHKH
nosymiku Csalomon® Varl
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Puc. 10. YcTaHoBKa KpBIIIKK HAJ BOPOHKOH (CIIelyeT BCTABUTH HAIIPABIISIOIINC IUIAHKH BMECTE
C MPOBOJIOKAMH B OTBEPCTHUS C JIByX CTOPOH)

Puc. 11. 3akpernnenne mIpoBOIOYHBIX KOHI[OB B
BepxHeil yactu noBymiku Csalomon® Varl
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Puc. 12. [11acTHKOBBIN peMeIOK NPOITYCKAeTCs Uepe3 OTBEPCTUE B HANPABIISIOLICH ITaHKe.
To sxe — ¢ apyroii cropoHsl BopoHKH JoBymikr Csalomon® Varl

Puc. 13. YcraHoBKa JI0BYero KOHTeHHepa 10 BOpOHKoH noBymky Csalomon® Varl u
3aKpENJIEHHE €ro MIACTUKOBBIM PEMEIKOM
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Puc. 14. Bekpoitue
3aIIassHHOT O TIaKeTa C
MIPUMAHKOMN (IepKaTh

3 IIACTUKOBBII
xoHen! Henb3s
KacaTbCsl IUCIICH3epa
HaJbLaMH — 9TO

MOJKET IPUBECTH K

3arpsi3HEHUIO
npemnapara)!

#=4

Puc. 15. 3akpennenne aucnen3epa ¢ IPUMAHKON B OTBEPCTHH B KPBIIIKE JIOBYIIKH C TIOMOIIBIO
Ppe3rHOBO# poOKH. J{ycnien3ep J0oJDKeH OBITh ITOMEIIEH HETOCPEACTBEHHO 110/ KPBILIKOH
JIOBYILIKH

3HaunTtensHo mpouie B coopke (puc. 17) nmoBymka Bucket Funnel Trap,
kotopast B Poccun mponaercs mox HasBanueM «bera» (CM. OT3BIB Ha JIOBYILIKY

https://otzovik.com/review 6597887.html).
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Assembled trap

Funnel

Puc. 16. CobpanHast J0ByIIKa
Csalomon® Varl, rotoBas
HCTIOIb30BAHUIO

Puc. 17. OpurunanbHast JIOBYIIKa JUTs
HACEKOMBIX ~ KOHCTpykuuu Bucket
Funnel Trap. [{ucnensep ¢ maxyuei
MPUMaHKON MOMEIASTCSl B KOP3UHKY
(Cage) w®  3aKkpbIBaeTCsi  CBEpXY
konmaukoM (Plug). Hacekomble uepes
Boponky (Funnel) mnomamator B
KOHTeHHep uisi cOOpa HACeKOMBIX
(Base). JloBy1ika, cBepXy HpUKpBITast
kpeimkoi  (Lid), Bemaercs ¢
nomorpko nozasecku (Hanger). B3sito
u3: https://www.e-econex.eu/wp-
content/uploads/2018/05/triptico-
econex-polillero_ingles.pdf

Kak yxe roBopuiIoCh BBIIIE, JUII MOHUTOPUHTA KYKypy3HOTO MOTBLIBKA C

HCIIOJIB30BaHUCM

CEMHUOXEMUKOB

(“OmcekcyanpHas IpHUMaHKa”) TPUTOIHBI
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CTaHAAPTHBIC KJICCBLIC JIOBYIIKHU «I[CJ'IBTEI». I[I/ICHGHG}CP C CEMHOXCMHKOM B 5TOM

CJIydac MOMCIIACTCA Ha JHO JIOBYIIIKH.

3.2. JloBynIKH €O CBETOAMOAAMU

Panee ymommuaBmmasics (puc. 4) paspaborannas B B3P  kieeBas
cBeToanoaHas JoBymka «Jlemptay (matent RU195732U1) pmoctymHa uis
npuobperenust B OO0 «UL[ PUKCO» (ren. mupexkrop A.A.MunblibiH). JloBymika
COCTOMT M3 IIACTHMKOBOTO IPO3PAYHOr0 KOPIyCa M ChEMHOI'0 0JIOKa — KacCeTsl,
HECyIleil 3JeMeHThl nuTaHus, (HOTONATYHK, 1Ba CBETOAMO/A, UCIyCKaromux YD
CBeT JUIMHON BoJHBI 365-370 HM B MpPOTHBOMONOXKHBIE APYT OT JIpyra CTOPOHBI
BJOJb KOpHyca JOBYIIKM M DIEKTPOHHOE YCTPOMCTBO, YIPABISAIOLIEE
ABTOMAaTHYECKUM BKJIIOYEHHUEM CBETOAMOIHOIO M3IIydaTes MIPU 3aaHHOM YPOBHE

ocemieHHOCTH (puc. 18-19).

Puc. 18. CBeronnonHas kieeBas J0BYyILIKa «JlenbTa» — MIACTUKOBBII po3paunslil kopiyc (1),
BEpeBKa JIs MOBELIMBAHHIS JIOBYIIKH (2) U CheMHbIIT OJIOK — KacceTa co CheMHO KPBIIIKOH
(3), HEeCymmIas ceHcop Ui OIpEJIeNICHUS OCBEIIEHHOCTH cpeibl (4), cBeToxnozan! YD u3imydeHus
(5) u cuctembl yrpaBiIeHUs U MUTaHKs (BHYTPHU TOJ] KPBIIIKO#)



Puc. 19. CpemHblii 670K — Kaccera co CHATON KpbIIKOi. CHapyKu — CEHCOp VISl U3MEPeHUS
OCBEILEHHOCTH cpefbl (4) 1 mIara ¢ AByMms ceeropuonamu Y ® uziydenus (5). Buytpun —
CHhEMHBIC aKKYMYJISATOPBI B KaUeCTBE NCTOYHKKA UTaHuUs (6 mTyK) (6), SHEproHe3aBrCHMAas
namsaTth (MUKpOKOHTpoJsuiep Attiny 13A) ¢ 3annucanHOM IpOrpaMMoi YIpaBJICHNS CBETOIUOAAMH
(7), kHOMKA AJISI MPOTPaMMHUPOBaHHs YCTpoiicTBa (8)

Puc. 20. CremHBIiT 6JI0OK — KacceTa co CHATOU
KpbitiKoit. TymOnep BKIFOUeHNUS / BBIKIFOUCHUS
JIOBYIIKH (pBIY4akoK B mosioxkenuu off / on) (9)

[TockonmbKy pPErHMOHBI CTpaHbl CYLIECTBEHHO pAa3JIMYalOTCS YPOBHEM
OCBEIICHHOCTH, TIPH KOTOPOM HAYHHACTCS JIET HACCKOMBIX Ha CBET, ObITa BEIOpaHa
Takas CXeMa HACTPOHKH pabOThl JIOBYIIKH, KOTOpas TMO3BOJIICT BPYYHYIO
perynmupoBaTh €€ BKIIOUCHHWE WM BBIKIIOUCHHWE TIIPH JIIOOOM  3aJaHHOM
I10JIb30BATENIEM YPOBHE OCBELICHHOCTH.

Hactpoiiky  BKIIIOYEHHST ~ CBETOJUOJOB MpH  TpeOyeMOM  YpOBHE
OCBEIIEHHOCTH MTPOBOJUM B TOT IIEPUOJ] BPEMEHH CYTOK, IIPH KOTOPOM HAYHWHACTCS

n€T KyKypy3HOro MOThIIbKa B Bammem permone (Hampumep, B 21 wac). Ilepen
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HaCTpOﬁKOﬁ BLI6I/IpaeM TaKo€ MECTO, TrA€ OTCYTCTBYIOT HCKa)XarOlue

€CTECTBCHHBIN (I)OH OCBCIHICHHOCTHU BO3H€ﬁCTBHﬂ BHCIITHUX UCTOYHUKOB CBETA.

[TocnenoBaTeTPHOCTE ONEpanyii MPH MPOTPaMMHUPOBAHIN YCTPONUCTBA:

1.

CHuMaeM KpbIKy kacceTsl (Haamuch OPEN u cTperka mocKa3biBaroT B
KaKO¥ HalpaBJICHUN HA0 CABUTATh KPBIIIKY, YTOOBI €€ CHSTH).
BeraBnsem akkymynsaTopel (6 INTyK) B COOTBETCTBYIOIIME THE3Ja,
co0irosast MOJSIPHOCTh TP TOJIKIIOYEHUU (CM. ITOJICKa3KH B THE3[ax
KopIyca kaccetsl) (puc. 17).

[Nepeximouarens Ha KOpIyce NepeBouM B rojokenue off (Bbikitouaem
yCTpoiicTBO) (puc. 18).

HasxnmaeM 1 He OTITycKaeM KHOIIKY JUIsl IPOTpPaMMHUPOBaHUS YCTPOHCTBA.

He 3akpwiBaeM gocTym cBeta k ceHcopy! (puc. 19).

. IlepeBoguM  (mpu  HaXaTOH  KHONKE JUIS  NPOTPaMMHUPOBAHMSA)

TIepeKITIoYaTesh Ha KOPITyce B MOJIOKEHHE on (BKITFOYAaeM yCTPOMCTRO).
CuuraeM uncio Mopranuii cBetoanonoB. [Tocne 8 (st HamexHocTH 10)
MOpFaHI/Iﬁ nmporpaMmma 3alurcCbIBa€T B DOHEPrOHE3aBUCUMYIO TaMATh
TEKYIIHI YPOBEHb OCBEIIIEHHOCTH OKPYKAIOILEH CPEeIbL, IPU JOCTHKCHUU
KOTOpPOT0 CBETOAMOABI 6yI[yT BKJIIOYATbCA, a HOpU IMPCBLBINICHUA —
OTKJTFOUATHCSI.

OTmyckaeM KHONKY Ul IMPOTPaMMHPOBAHUS, 3aKphIBaeM KacceTy
KPBIIIKOH ¥ TEPEeBOTUM IEpeKIIouaTelb Ha KOPIyce KacCeThl B
monoxernue off. JloBymrka HacTpoeHa, MambHEWIIHE OIEPALUH MOYKHO
TIPOU3BOJNTE HA CBETY.

JlHem oTmpaBisieMcsi B I10Jie, MEPEBOIUM IepeKIrouaresb Ha KOpIlyce
KacceTbl B MOJIOKEHHE Oon (BKIIIOYAaEM yCTPOHCTBO), BCTABIISIEM KacCceTy B
JIOBYIIIKY, KOTOPYIO YCTAHABJINBACM B HY)KHOM MECTE Ha TOJIC.
IlepenacTpoiika ypOBHS OCBEIICHHOCTH, MPHU KOTOPOM IPOU3BOJIUTCS
BKITIOYCHUC/BBIKIIFOYCHUE JIOBYIIKH, B JalbHEHIIEM OOBIYHO HE

Tp€6y€TC$I, T.€. OHa OCYHICCTBJIACTCA B TCUCHUEC CE€30HA OJHOKPATHO.
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[Ipu BKITFOUCHHH JIOBYIIKH 3arOPArOTCsl CBETOMOMABI (CUTHANI TOTOBHOCTH €€
K padote) u B TedeHne ~ 10 MUH yCTPOWCTBO MPOBOANUT KOHTPOIJH PAOOTHI CHCTEM
JIOBYIITKH, COTIOCTABIISIS TEKYIIH YpOBEHb OCBCIIIEHHOCTH c
3anmporpaMMUpoBaHHBIM. [IOCKONBKY TEKyIIUH YpOBEHb OCBEIIEHHOCTH JTHEM
BBIIIIE 3a/IaHHOTO, CBETOAMOJBI TACHYT, HO He cpa3zy, a crycts 10 munyt. T.e.
IIpoTrpaMMa yIpasieHus paboToi JTOBYIIKH HACTPOEHA TaK, YTOOBI OHA pearnponaia
HE HA KPATKOCPOYHBIC, a HA JOJTrOBPEMCHHBIC M3MCHCHHs OcBeuieHus. Jrobast
peaKius CeHCOpa Ha M3MEHEHHSI OCBCIICHHOCTH OyAeT oTiokeHa Ha 10 MuUHYT, U
[OJ3TOMY JIOBYIIIKA HE Cpa3y BKIIOUAETCS WJIM BBIKJIIOYAETCS TPU JOCTHIKEHUH
3aIporpaMMHUPOBAHHBIX YPOBHEH OCBEHICHHOCTH. Takas HaCTpOWKa MPEHSITCTBYET
e¢ BBIKIIIOYCHUIO, €CIIH, HAlpUMep, HOYBIO CBEPKHET MOJHHS WIH MECTO
PAcIoNOKEHUs JIOBYIIKK OyNeT KPaTKOBPEMEHHO OCBEIICHO aBTOMOOMIEHBIMH
(bapamm.

I[Ipn HacTpoiike JIOBYIIKM ¥ TOJATOTOBKE €€ K paboTe MOXHO
BOCIIOJIb30BAThCS BHJICOUHCTPYKIIUEH, pa3MeleHHOo I o ajpecy:
https://www.youtube.com/watch?v=kdC0o-T6AI0.

PaboTa 7OBYmIKM OT  TOJHOCTBIO  3apsDKCHHBIX — aKKYMYJISITOPOB
rapaHTUPYeTCs HE MeHee, YeM Ha MPOTSKeHUH 3 (BIJIOTH 110 5) cyToK. J{jist 3apsaku
PEKOMEH]IyeTCsl UCIOb30BaTh MpuiiaraeMble 3apsiiHble 8-THE3[HbIE YCTpPOWCTBA

¢upmsr Palo. 3apsnka 6 akkyMyIsTOpOB JUTUTCS OKOJIo 15-17 dac.

3.3. JloBymiku KOMOMHHPOBaHHBIE (CBeTO(epOMOHHBIE)
CrnenmanbHO pa3paOoTaHHas JUIi MOHHTOPHHTA JIETAIOMIMX HACEKOMBIX
IyTeM KOMOWHHMPOBAHUSI AaTTPAKTHBHOTO JEHCTBHS CBETOBOTO W3IIYyUECHHS U
3a[laxOBOTO CHTHAJNA paHee YMOMHHaBIIascsa (cM. puc. 6-7) cBeToepOMOHHAS
nosymka (marentr RU201632U1) moctymua mms mpuobperenuss B OO0 «UL]
PUKCO» (ren. aupexrop A.A.MUIBIIBIH).
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Puc. 21. Cxema KOHCTPYKLMU
CBETO(EPOMOHHON JIOBYILIKH JIs
JICTAIOMIUX HACEKOMBIX (TaTeHT
RU201632U1): xonteituaep (1),
wiata (2) ¢ pIeMeHTaMH MUTaHUs U
CHCTEMOH yIpaBJIeHuUs, pe3b0OBbIe
IIBKY (3) U1 KPEIUIeH!s! I1AThI,
BOpOHKa (4), onopHbIe CTOUKH (5),
mara (6) co ceeroauonamu (7),
KpBIIIKa JOBYIIKH (8) ¢
Kpere:KHbIMHU raiikamu (9),
xop3unka (10) s naxyueit
3 npumanku (11) ¢ konmaukom (12).

TR Inara (2) ycraHoBieHa BHYTpH
JIOBYIIIKH B BEpXHEH cpesHeil ee
YacTH, a IJIaThl CO CBETOJUOJaMU
(7), n3mydeHue KOTOpbIX
HAIPaBJIEHO B IIPOTUBOIIOJI0KHbIE
CTOPOHBI APYT OT JIpyra BAOJb
KOpILyca JIOBYIIKH, BCTABIICHBI B
pa3pesbl OTMIOPHBIX CTOCK U
PACIIOI0KEHBI BOIM3U KOP3UHKH
(10), xkyma momernaeTcs 3amaxonas
npumanka (11)

Kopmyc  cBeToepoOMOHHOI  JIOBYWIKM Ul JIETAIOIIMX  HACEKOMBIX
U3TOTOBJIEH U3 YCTOMUYUBOrO K JedcTBUI0 Y® cBeTa MOIMMEPHOrO MaTrepuana U
BKITto4aeT (puc. 21) KoHTeiHep Uit cOopa OTIIOBICHHBIX HACEKOMBIX (1), BOPOHKY
(4), xpermky (8) u xop3usKy (10) it maxydeir nmpumanku (11) ¢ xonmaukom (12),
miary (2) ¢ 3JIeMEeHTaMH IMUTaHWs U CUCTEMOW yTpaBieHus, wiaTy (6), HECYIIyIo
cBeTono bl (7), MEXaHU3M KpPEIUICHHs, COCTOSIINI 13 pe3b0oBoi mimmmibku (3),
OTIOPHBIX cTOEK (5) KpbIKH U Taek (9). [Tnata (2), BEIOTHEHHAS €IMHBIM ChEMHBIM
3JIEMEHTOM, YCTaHOBJICHA BHYTPH B BEpXHEH CpeqHel 4acTH JIOBYIIKH, a IJIAThl CO
cBeroanogamMu (7), M3IydeHHE KOTOPBIX HAMpPaBJICHO B MPOTHUBOIMOJIOXKHBIC

CTOPOHBI JIpYT OT APYyTa BJ0Jb KOPITyca JOBYIIKH, BCTABJIEHbI B Pa3pe3bl ONMOPHBIX
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CTOCK U PACIOI0KEHBI BOJH3H KOp3uHEI (10), Ky1a moMemmaercs naxydast IpraMaHKa
(11), mpuBIeKaromias 1eJIeBON BHJT HACEKOMBIX.

[TpuBiedeHHBIE 3aTIaXOM H/HJTH CBETOM OOBEKTHI MOHUTOPHHTA TIOMIAIAI0T B
KOHTEHHep JuId cOopa HACEKOMBIX uepe3 BOPOHKY. biaromaps oTcyTcTBHIO
a/Ire3MOHHBIX MaTEPHAJIOB HAXOJAIINECS B KOHTEHHEpe 0COOM HE TPaBMHPYIOTCS,
9TO 00JIeTYaeT MPOBECHNE CTAaHJAPTHOTO TAKCOHOMHUYECKOTO aHAIN3A.

Ilepen Tem, Kak BBIBECHTH JIOBYWIKY JUIsl OCYILIECTBJICHHUS MOHUTOPHUHTA,
HEOOXOMMO MPOM3BECTH €€ HACTPOWKY C TEM, YTOOBI CBETOIUOJBI BKIFOYAINCH
MpU TaJCHUU OCBCUICHHOCTH HIDKE 3aJaHHOr0 YpoBHs. Hactpoiika paboTh
JIOBYIIIKU OCYILECTBIISCTCS COTIACHO aITOPUTMY, TOJOOHOMY TOMY, KOTOPBII OBbLI
paHee omucaH Uil CBETOJMOJHON KieeBOi soBywku «JZlenbra» Ha crp. 55-56.
Pucynku 22-25 HUTIOCTPUPYIOT MPOIECC HACTPOHKH CBETO(HEPOMOHHOM JIOBYIIIKH,
CXeMa KOHCTPYKLHHU KOTOPOil npuBeneHa Ha puc. 21.

Hactpoiika pexnMa BKIIOUYSHHS CBETOAMONOB TIPH 33JaHHOM YPOBHE
OCBCIIICHHOCTH BBITIOJTHACTCS B TO BPEMsI CYTOK, KOT/1a HAUMHAETCS B PETHOHE JIET
UMaro IeJeBOr0 OJHTOMOJOTHYECKOTO O0BEKTa — KyKypy3HOTO MOTBUIbKA
(mampumep, B 21 uac). Ilepen HacTpoiikoil BEIOUpaeTCs MECTO, IJie OTCYTCTBYIOT
HCKaXKaIOIINe eCTECTBEHHBIH ()OH OCBEIICHHOCTH BHEIIIHHE HCTOUHHUKH CBETA.

ITocnenoBaTenbHOCTD Onepanui Ipy NPOrpaMMHUPOBAHUH YCTPOICTBA:

1. OTmenkuBacM KOHTEWHEp OT BOPOHKHM (CJETKa ITOBOpAYMBAcM |

CHUMAeM).

2. OTBOpaumBaeM raiikum ¢ xomyTukamu (14) (puc. 22), CHUMaeM HX C
Pe3b00BBIX mMWIEK (3), akKypaTHO CHEMaeM IiaTy (2) ¢ BOpOHKH (puc.
23). Banmanne! He moBpeaute mposos (19), KOTOpPBIM 2JIeKTpOHHAS TTaTa
(13) coemunena co ceetoanonamu (7, puc. 25).

3. TymGmepom (15, puc 22) Ha HWKHeW (BHEIIHEH) CTOPOHE IUIATHI
BBIKJIFOUAEM yCTPOMCTBO.

4. Haxoaum Ha BepxHell (Tpexke CKpPHITOH BHYTPH BOPOHKH) CTOPOHE

AIIEKTPOHHOW TUIATHI KHONKY JJIs IIPOrpaMMHpOBaHUs ycTpoiictBa (21,
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puc. 24), HaXXMMaceM Ha HEC U HC OTILyCKacM. PSII[OM HaxXoAUTCs CEHCOp

W3MEPEHHS OCBEUICHHOCTH cpeabl (22, puc. 24) — OH JIOJDKEH OBITh

OTKPHITHIM!

Puc. 22. CBerodepoMoHHasI JIOBYLIKA C
OTCTETHYTBIM KOHTEHHEpOM (B Ha
BOpOHKY cHu3y). [lnara (2) kpenurcst

raiikamu (14) Ha pe3bOOBBIX MIMHIIBKAX
(3). DnexTpuyeckas 4acTh JOBYIIKA

BKJIFOUAETCsI ¢ moMotipio Tymobiepa (15).

JUtst 3apsIKK aKKyMyJIATOPOB
ucnosns3yercs rae3no (16)

Puc. 23. Pa3obpannas cBetodepomonHas JoBynika. Boponka (4), kpbiika (8), OHOpHbIE CTOHKK
(5), xop3unka (10) st npumanku (11) ¢ konmaukom (12), maara (2) ¢ 6 sneMEHTaMu TUTaHKS
(17), snextponHoii maroi (13), HecyIel 3HEProHe3aBUCUMYIO ITaMSTh, Ky/la 3alIcaHa
porpamMa yrpasJieHus paboToil CBETOMO/I0B, U JIaMITo4uKo# (18) — MHAMKATOpPOM 3apsiaKu
aKKyMyJTOpoB (17), KoTopast KpeluTes ¢ MOMOIIBI0 pe3b00BbIX ImiIek (3) raiikamu (14).
Buumanne! He nospeante nposona (19), koropsimu 1iara (13) coeiuHeHa CO CBETOAMOAAME
(7 na puc. 25)
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Puc. 24. DnextponHas miara ceerodepoMonHOH T0ByIIKH (13) ¢ SHEProHEe3aBUCHMOI TTAMSITHIO
(20), kyna 3anucana nporpaMma yrpasieHus paboTol CBETOANO/0B, KHOIKOW JIJIst
IIPOTrpaMMHUPOBAHUS YCTPOHCTBA (21) 1 CEHCOPOM OIpe/ieNIeHHsI OCBEIIEHHOCTH cpenpl (22), a
Taioke 6 anementamu nutanus (17). Baumanue! He nospenure nposoaa (19), koTopsiMu ruiata

(13) coequnena co ceroauonamu (7, puc. 25)

Puc. 25. Bepxuss
4acTb
cBeTO(hEpPOMOHHOM
JIOBYILIKH: BOPOHKA
(4), xpoimka (8),
wiata (6), Ha
KOTOPO# pa3MerieHbl
cseroanonsl (7), u
KOTOpast KPEIuTest B
paspe3 OIOpHOH
cTOiKH (5) KPBILIKH,
KOp3HMHKA JJIst
maxy4ell IpUMaHKu
(10)
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5. BxurrouaeM (Ipu HaXKaTOH KHOIIKE JUTS IIPOTPaMMHPOBAHUS ) YCTPOUCTBO €
MOMOIIBIO TyMOJIEpa, PacroioKEHHOTO Ha HIDKHEH cTopone ratsl (15,
puc. 22).

6. Cumraem umciio Mopranuii ceeroguona (7, puc. 25). ITocne 8 mopranuii
mporpaMMma 3aliChIBa€T B HSHEPTOHE3aBUCHMYIO MaMATh TEKYIIUH
YPOBEHb OCBEUICHHOCTH OKpYKAlOIEH Cpeabl, NpH JOCTHKEHUHU
KOTOPOTO CBETOAMOJBI OYyIyT BKIIOYATHCS, a IpPHU IPEBBIIICHUd —
OTKJIIOYAThCS.

7. OtmyckaeM KHOIIKY sl IPOrpaMMUpPOBaHuUs ycTpoiicTa (21, puc. 24),
BBIKJIIOYaE€M JIOBYIIKY C MOMOINBIO TymOllepa, pacIoJIOKEHHOTO Ha
HIDKHEH cTopoHe matel (15, puc 22). JlanpHeimme onepanud MOKHO
TIPOU3BOJUTE ITPU OOBITHOM OCBEILCHUH.

8. YcranaBnmBaeM 1iaty (2) Ha BOPOHKY, 3aKpeIlIAeM €€ Ha Pe3bOOBBIX
mmibkax (3) raiikamu ¢ xomyTukami (14, puc. 22-23).

9. JlHem oTmpaBisieMcs B IOJIe, BKIIFOUAEM JIOBYIIKY TymOiepom (15, puc.
22), KOTOpBI pacHoJIOKEH Ha HIKHEH cTopoHe Iwatel (2), u
yCTaHaBIIMBAEM JIOBYILIKY Ha II0CEBE KYKYpY3bl.

10.ITepenacTpoiika ypOBHS OCBELIEHHOCTH, MPU KOTOPOM IPOU3BOAUTCA
BKJIFOYCHHUE/BBIKIIIOYCHUE JIOBYIIKHM, B JajJbHEWIIEM OOBIYHO He
Tpedyercs, T.e. OHa OCYIIECTBIISICTCS B TEUEHHE CE30Ha OJTHOKPATHO.

[Tpu BKIIIOUEHNH JIOBYIIKN 3arOPAIOTCS CBETOANOBI (CUI'HAI TOTOBHOCTH €€

K paboTe) u B TedyeHue ~ 10 MUH yCTpPOWCTBO MPOBOANUT KOHTPOJIL PabOTHI CHCTEM
JIOBYIIKH, COMOCTABIISIS TEKYIIUH YPOBEHb OCBEIIIEHHOCTH c
3arporpaMMHPOBAHHBIM. [IOCKONBKY TEKyNIMH YPOBEHb OCBEIICHHOCTH JTHEM
BBIIIIE 3aJIaHHOTO, CBETOJUOJBI TAaCHYT, HO He cpa3dy, a cmycts 10 munyt. T.e.
IporpaMma yrpaBieHHs pab0TOH JOBYIIKH HACTPOSHA TAKMM 00pa3oM, YTOOBI OHa
pearupoBaia He Ha KpaTKOCPOUYHBIE, a Ha IOJITOBPEMEHHBIC H3MECHEHHS OCBEIICHUSI.
Jlrobast peakiusi ceHCOpa Ha U3MEHEHUsI OCBELIEHHOCTH OyneT oTioxkeHa Ha 10

MUHYT, 1 IOBTOMY JIOBYIIKA HE Cpa3y 6y;[eT BKJIIOYATbCA WJINM BBIKIIIOYATHCS MPU
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JOCTH)KCHUH 3allpOrpaMMHPOBAHHBIX YPOBHEH OCBEIICHHOCTH. Takas HacTpoWka
MPEMATCTBYET BBIKJIIOUCHNIO JIOBYIIKM HOYBIO WJIM BKJIIOUEHHIO JHEM MpU
KpPaTKOBPEMEHHOM M3MECHEHHUH YPOBHS OCBEIICHHOCTH.

PabGoTa 7OBYymIKM OT TOJHOCTBIO  3apSHKCHHBIX  aKKyMYJISITOPOB
TapaHTHUPYETCs He MEHEe, UeM B TeUeHHE 3 CyTOK ((aKTHIECKH BIUIOTH 10 5 CYTOK).
Jlns 3apsiikyd peKOMEHTyeTCs MCTIONb30BaTh MIpUIaraeMble 3apsiiHbIe yCTPOIICTBa,
KOTOpBIE MOJAKIIOUAIOTCA K COOTBETCTBYIOLIEMY Pa3beMy, PACIIOIIOKCHHOMY Ha
HIDKHEH CTOPOHY 3JeKTpOoHHOH miatsl (16, puc. 22). 3apsaka 6 akKyMyJIsITOPOB
amrest okosto  14-15 wac. O KkoppekTHOW paboTe 3apsAHOrO yCTPOWCTBA
CBUJICTEILCTBYET SIPKOE TOPEHUE HMHIMKATOPHOI amrouka (18, puc. 23), xoporo
3aMETHOE CKBO3b IUTACTUK BOPOHKH (4). [To okoHUaHMM mpomecca 3apsiiku ee CBET
CTaHOBHTCSI TYCKJIBIM U CBEUCHHE MIEPECTACT OBITH BHAUMBIM.

B kagecTBe cBeTO()EPOMOHHOM JIOBYIIKH JOIYCTHMO TaKKe HMCIOJIB30BAThH
KJIEEBBIE CBETONMOAHBIC JIOBYHIIKHM «/lenbTa», Ha JHO KOTOPBIX ITOMEIAIOT

npuMasKy B Buae CITA uinm ceMroxeMrKa pacTUTEIFHOTO MTPOUCXOXKICHHUS.

4. YcTaHOBKA JIOBYIIEK U NIPOBe/IeHHE Y4E¢TOB

JloBymikn BbiOpanHOro Bamm Thna (CHaO)KeHHBIE CEMHOXEMHUKaMH,
CBETOJMOIHBIMU M3JIy4aTeIsIMH MM OOOMMH BHJAaMH IIPHMaHOK OJIHOBPEMEHHO)
pa3sMeIIaroTCsl Ha TOM IT0CEBE KyKypy3bl, I'/Ie TUIAHUPYETCS] IPOBECTH MOHUTOPHHT
KyKypy3HOTO MOTBUIbKA. Il0 BO3MOMKHOCTH CTOHMT BBIOpaTh TaKOBOH IOCEB,
KOTOPBII pactoIoxKeH Kak MOKHO OJIMKE K TOMY MECTY, TJIe KyKypy3y BbIpallliBaIn
B IIPOIIIIOM I'OZY, YTOOBI 00eCIeYnTh OOJIBIIYIO YIOBHCTOCTD JIOBYILIEK Onaromaps
MEHBIIEMY PACCTOSHHIO, KOTOPOE BBIHYXKICHBI OYIyT MPE00JIeBaTh HACEKOMBIC
IIpU TIepeneTe U3 MeCTa 3UMOBKHM K MECTy OTKJIAIKU fAul. B ciydae mpoBemeHUs
CPaBHHUTENBHBIX HCIIBITAHWN (B KadecTBE KOHTPOJISA HCIONB3YETCS CTaHAAPT —
CIIA nuist Z-pacsl BpeIuTemst) BBIOPaHHBIC JIOBYIIKH TOW MM MHON KOHCTPYKIHU
(HO 00s13aTeNBHO BCE OJJMHAKOBBIC, T.€. MO0 KieeBble [lenbra, oo Csalomon®

Varl, 1m6o cBeTodepoMoHHbIE) pa3MeNaloTcss Kak MUHUMYM TpeMsi OJ1okamu (pHc.
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26). BHyTpu 0JI0KOB JIOBYIIKH pa3MeIIaOTCs Ha paccTossHuH 8-10 M aApyr oT npyra,

OJI0KH PECKOMCHAYETCA pa3MCIIaTh Ha PACCTOAHNHU HE MCHEC 30 m ApYyr OT Apyra.

brok 1 brnok 2 brnok 3
JgoBymika ¢ CITA JIOBYLLIKA HOBOI'O nmycrasi JJOByIIKa
THIA
10 m 10 m 10m
NycTasi JOBYLIKA 30 u Jgopymka ¢ CITA . JIOBYLLIKA HOBOI'0

THIIA
10 m 10 m 10 m
JIOBYIIKA HOBOI'O nycras JIOBYIIKa gopymka ¢ CITA
THIA

Puc. 26. Cxema pa3menieHus JOBYIIEK Ha II0CEBE KYKYPYy3bl IIPH IIPOBE/ICHUN CPABHUTEIEHBIX
WCIMBITAaHUI HOBOTO THIIA JIOBYIIEK M CHA0KEHHBIX CHHTETHYECKUM IOJIOBBIM aTTPAKTAHTOM
(CITA) (crannapr), a Taxxe 0e3 mpuMaHKu (KOHTPOJIb)

leorpadmyueckue  KOOpAMHATHI ~ MecTa  IPOBEICHUS  UCIBITAHUM
OTIPEISIIAIOTCS ¢ TOMOIIBIO MTOJIPYYHBIX CPEACTB (HapuMep, ¢ TOMOIIBIO TaTIHKa
GPS cortoBoro Tenedona). HacTosTeapHO peKOMEHAyeTCs (HKCHPOBATH TaKKE
HHQOPMAITHIO 0 THOPUAE KyKypy3bl, IUIOMIAH OIS, PEAMICCTBCHHUKE, a TaKKe
JlaTax Mmocena, I[BETEHHS METEJIOK 1 MOYaTKOB y 50% pacTeHHi.

IlepBOHAYAIBHO JIOBYIIKH HA MOCEBE KYKYPy3bl yCTAaHABIMBAIOTCS Ha BRICOTE
He MeHee 50 cM OT 3eMJIM BHYTPH PSIIKOB TaKHMM 00pa3oM, YTOOBI UCKIIFOYUTH UX
MOBPEXKJICHUE TP MEXIYPSTHBIX 00padoTkax mouBsl. [1o mMepe pocta pacTeHwmid
JIOBYIIKH CJEAyeT MOAHUMATh BIJIOTh JO BBICOTHI PACIOJIOKEHHS OCHOBHOTO
noyatka. CMEHy JUCIIEH3EpOB C aTTpakTaHTaMH B JIOBYILIKax MpoBoasT | pa3 B

MECSIII.




64

Jlo Havama néra uMaro BpeOUTENS JIOBYIIKM CIEIYyeT OCMAaTpUBAThH
€KEeTHEBHO, C €ro HACTyIICHHEM — JBa pa3a B Hezenmo (1 pa3 B 3-4 nus). [Toxcuer
MMOWMaHHBIX B JIOBYIIKH-KMBOJIOBKM HACEKOMBIX M WX pa3MENICHWE Ha BaTHBIX
9HTOMOJIOTHYECKIX MaTpacukax JUId JaIbHEHIIEro XpaHeH!s! yo0Hee IPOBOINTD
B nmabopatopuu. [lo3ToMy B IMOJEBBIX YCIOBHSAX MEPTBBIX HACEKOMBIX CIEIYyeT
MIEPENOKUTh U3 JIOBYMX KOHTEHHEPOB B IJIOTHO 3aKPHIBAIOLIMECS IUIACTUKOBHIC
0aHOYKH, NMpHUYEM O0053aTEIBHO U3 KAXKIOH JIOBYIIKM B OT/ACIBHYIO OaHOUKY.
VYMepIBIEHHBIX ~ HACEKOMBIX  pa3sMENIaloT  Ha  CTAHJApTHBIX  BaTHBIX
SHTOMOJIOTHYECKHX MAaTpacukax, KOTOpble BeCbMa MPOCTHI B H3TOTOBICHUU
(3meirocreB, 2019: http://insectalib.ru/books/item/f00/s00/z0000010/st019.shtml).
ITo 3aBepuieHMM TIIOJEBOTO CE30HA MATPACHKH C pa3sMEIICHHBIMH Ha HHUX
HAaCeKOMBIMH (Hapsoy ¢ JPYTMMH MaTepualaMu) CIEIyeT TIepechliaTh B
mabopaTopHIo cenbcKoxo3sticTBeHHON 3HTOMOoTHH B3P (196608 C.-IletepOypr
— Ilymxun, m. ITombensckoro, 3, @posoBy A.H.) mist KOHTPOISI KOPPEKTHOCTH
OTIpe/IeJICHHS BUIOBOI MPUHAIICKHOCTH HACCKOMBIX, BBIJIOBICHHBIX JIOBYIIIKAMH.

[Tpu yuérax GUKCHUPYIOT YUCIIO MOHMaHHBIX UMAro pasJelibHo M0 TojlaM —
OTZEJIBHO caMIoB U caMOK (puc. 27). CaMIiipl 00BIYHO TEMHEe, HO, INIaBHOE, KOHEI]
OpIolIIKa Y HUX 320CTPEH.

Jlnst wero HyxeH cyxoi marepuain? B joBymku momMmmo neineBoro oobekra
MOTYT IOTaJIaTh U IpyTHe BBl HaceKoMbIX. Tak, B BeHrpun noMnmo KyKypy3HOTO
MOTBUIbKA, N3PEKA B JIOBYIIKAX C CEMHOXEMUKaMU OOHApPYXHMBAIOT KHUBYIIYIO HA
KpamuBe orHeBKY Haritala ruralis Scop., BHEIIIHE TOBOJILHO MOXOKYIO Ha II€JIE€BOM

00BexT (puc. 28).
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Puc. 28. IToxosas Ha KyKypy3HOro moteuibka Ostrinia nubilalis orneska Haritala ruralis
mopoii o6HapysxuBaetcs B noBymikax Csalomon® Varl 8 Benrpun

[ToMuMO KyKypy3HOTO MOTBIIbKA, B JIOBYIIKH C CEMHOXCMHKaMH
PACTUTEIBHOTO TPOUCXOKACHUS (“OMCEeKCcyalmbHOM MpHUMaHKOil”) Tmopol B
3HAYUTENHHBIX KOJMUECTBAX MOMAAAI0T COBKH (IIPEICTABUTEIHN POJOB Autographa,
Abrostola, Helicoverpa m 1p.), KOTOpbIe 3HAYUTEIHHO KpPYIHEE KYKypy3HOTO

MOTBUIbKA U JIETKO OT HEro OTIMYUMBI (puc. 29-31).



[TomuMo wneHTH(UKAIMK BUIOBOW IPHHA/UICKHOCTH IOWMAHHBIX B
JIOBYIIKA HAaCEKOMBIX, CYXOH MaTepuall MOXET OBbITh MCIIOJIB30BaH TAKXKE I
OLIEHKH OCEMEHEHHOCTH CaMOK KyKypY3HOTO MOTBIIbKA (BBISBISAETCS MO HATHIHIO
crnepMatodopa) M HUX (HU3MOJIOTHUECKOTO BO3pacTa (OMpPEAENseTcsl Iocie
pa3MauMBaHUs CyXOTo MaTepuala U ero NpernapupoBaHus), KOTOPBIH OLCHUBAETCA
B Oaiax (mkama 1-4) MO CTENEHH OMYCTOIICHHs COACPKUMOro crepmarodopa

(puc. 32) (Showers et al., 1974b).

Vo grapha
qamma

: .‘T;AT, tb_grapha

/ gamma

a.l.

Puc. 29. Hexotopsle Buab! coBok (ceM. Noctuidae), monaBuve B JIOBYIIKH
Csalomon® Varl ¢ ceMroxeMHKaMy paCTUTEIBHOTO ITPOUCXOKACHHS (HaYaso)



Puc. 30. Hekoropsie Busib coBok (cem. Noctuidae), monasmine B JTOBYIIKH
Csalomon® Varl ¢ ceMHOXeMHKaMH PaCTUTEIEHOTO IIPOUCXOIKACHUS
(TIpOI0II0KEHHUE)

Puc. 31. Hekoropsie Buibl coBoK (cem. Noctuidae), monasiine B JTOBYIIKA
Csalomon® VarL ¢ ceMnoxeMHKaMu pacTUTEILHOTO IIPOUCXO0XK/ICHUS (3aBEPILICHUE)
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Puc. 32. CoBokynuTenbHas CyMKa CaMK{
KyKypYy3HOTO MOTBUIbKA:
1. y HEOIIIOAOTBOPEHHOW CAMKH;
2. co cuepmMaTo(opoM cpazy Hocie
CIIapUBaHMUS;
3. criepmaroop co BISTYMBAHUEM, 3am1ac
CIIEPMbI YaCTHYHO M3PACXO0/I0BaH;

4. ciepmarodop MenaHU3UPOBaH, C
TIIyOOKHMM BISTYMBAHUEM, CliepMa
MOJIHOCTBIO U3PACXO00BaHA.

Hur. mo: W.JI. lllamupo u ap. (1979a)

B nemsix mnoiydeHust uHpOpMALMM, HEOOXOAMMOHN Uil ONpEeICHUs
MIOPOTOBOTO 3HAYEHMSI OTJIOBJICHHOW YHCIEHHOCTH POJHUTEIHCKOTO ITOKOJICHMS
UMaro KyKypy3HOTO MOTBUIbKA, IIPH KOTOpOH (hopmupyercs Takas YUCICHHOCTh
JIOYEPHETO TIOKOJIEHHSI I'yCEHHI], KOTOpast HAHOCHUT CYIIIECTBCHHBIH Bpe]] PACTCHUSIM,
Ha I10JIe KyKypy3bl, HA KOTOPOM Pa3MeIaanch OJIOKH JIOBYIIEK, CIIEyeT IPOBECTH
Y4ETHI TUIOTHOCTH TYCeHHIl BpeauTesst (puc. 33) — MOTOMKOB TOW TEHEpaIruu
MMaro, YMCIEHHOCTh KOTOPOH YUNTHIBAIN OTIIOBAMH B JIOBYIIKH. HeoOxoanmocTs
MIPOBEACHNS TAKWX y4YETOB OOYCIIOBIEHA TEM OOCTOATEIBCTBOM, YTO HAIMUIHE
KOPPETSATUBHOMN CBSA3M MEKIy TNIOTHOCTSIMU OMMAaHHBIX IMAaro M UX BPEAOHOCHOTO
MOTOMCTBA SIBIISIETCSI HEOOXOAMMOM OCHOBOI 1yt 9()()EeKTUBHOTO MOHUTOPHHIA
(®ponoB, Psbunuckas, 2018). W xoTs Ha NepBBI B3MIAA Takas CBA3b
npezacraBisgerca oueBuaHoil (I'puuanoB, OBcsHHuKOBa, 2005), oyeHb MHOTHE
9KOJIOTHYecKkue (aKTOpbl MOTYT OKa3blBaTh BO3MYILAIONIME BO3/CHCTBHS Ha
KOPPEJISILIMOHHBIE 3aBUCHMOCTH MEXKIy YHCICHHOCTHIO MMaro B JIOBYIIKax M

IIJIOTHOCTBIO AWIl U TYCCHHUIT HA ITOCEBE.
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Kaxxzaplii yuér ryceHun KyKypy3HOTro MOTBUIBKA IIPEJICTABIISIET COO0H 0CMOTp
n BckpbiTHe He MeHee 100 pacteHMid KyKypysbl, B3aThIX Ha 10-20 muomamkax
pa3mepomM 1o 5-10 pactenuii kaxmaas. CaydaitHeIM 00pa3oM BEIOpaHHBIC HA ITOJIE
TUTOIIAIKKA MOTYT pacIojiaraTbCsl Ha MpUMEpHO PaBHOM YAAJICHUH APYT OT Apyra —
HampuMep, Kak Ha puc. 34. PacTeHns KyKypy3sl BHUMATEIFHO OCMaTPUBAIOT, TIPH
HQJIMYUH TIPU3HAKOB MOBPEXKJICHUIH NMPOU3BOIAT UX BCKPBITHE M OCYIIECTBISIOT
MOUCK TYCEHHI], MUTAIOIUXCSA BHYTpH pacTeHuil (puc. 35). Ilonasme B npenensl
yu€THOH TUTOLIAKK COPHBIE PACTEHUS TAKXKe CIIeyeT OCMAaTPUBAThH Ha IIPEIMET UX
3acesIeHHs T'yCEHUIIAMHU BPEIUTEIS.

['yceHuIIBI KyKypy3HOT'O MOTBUIBKA B CBOEM PA3BUTHH IIPOXOIUT 5 BO3PACTOB
(puc. 36). KonmmdecTBo m BO3pacT HaWACHHBIX TyCEHHI[ 3aIIMCHIBAIOT B IOJCBOM
KypHal. B xoze y4€ToB JKMBBIX T'yCEHHI[ OTICIISIFOT OT MEPTBBIX, OTMEYasi Cpean
MOCJICTHAX MOTHOMIMX OT Mapa3uToB (OMPENENSETCS MO HAINYUIO KOKOHOB WIIH

MyTapueB), XUIITHUKOB, O0JIe3HEH WM MHBIX TPHYUH (TabII. 5).
]

Puc. 33. B3pocias rycenuna KyKypy3HOro
MOTBUIBKA 5 BO3pacTa, MUTAIOIIAsICS BHYTPH
pacTeHust KyKypy3bl

Puc. 34. IIpumepHoe pacronoxeHue
JENSHOK IS y4&Ta IIOTHOCTH
I'yCEHHI] KyKypy3HOTO MOTBLUIbKA Ha
110CeBE KyKypYy3bl
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Puc. 35. Cnenpl muTaHus TyCeHHI KyKypy3HOTO
MOTBUIbKA

Puc. 36. Pa3mepsl TyceHHI] IATH BO3PacToB
KyKypy3HOTO MOTBUIbKA (LUT. IT0: Mason et
al., 2018). Jlnst HarmsHOCTH T00aBICHA
nuHeiika (1 nenenue = 1 Mm)

Lo
Hwxe npuBomstes nzobpaxenus (puc. 37-40) HEKOTOPBIX BUJIOB ITapa3HTOB

KyKYpPYy3HOT'O MOTBIJIBKA.

Say (cem. Braconidae)

-

&1

Puc. 38. JIuunnka (cOpacsiBaeT MOKPOBHI TeJa CheICHHOW H3HYTPH T'yCEHUIIBI KYKYPY3HOTO
MOTBLIbKA) ¥ IyNapyii napa3uTa KyKypy3HOro MoTbliibka — Myxu Lydella thompsoni Hert. (cem.
Tachinidae)
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Puc. 39. KokoH 1 nMaro napasura KyKypy3HOTo MOTbUIbKa Eriborus terebrans (Grav.) (cem.
Ichneumonidae)

[Mapasut MoTBUIbKA Sinophorus turionus BHEIIHE OYCHb OX0XK Ha Eriborus
terebrans, HO OTJMYUM OT HETO TI0 HAIMYHUIO «3EPKAJblIay Ha MEPSIHUX KPBUIbIX

(puc. 40).

Puc. 40. maro napasura
KYKYpY3HOTO MOTbUIbKA Sinophorus
turionus Ratz. (cem. Ichneumonidae)

Tabnuua 5. O6paser; TabIIULB! U1 PUKCANK TAHHBIX MTOJIEBOTO yuéTa.

Ne nensuku | Kos-BO IyCEHHIl KHUBbIX 110 Bcero
Jlara = Bcero =3
. (‘{PICJ'IO BO3pacTam E MepTBHe ; JKHUBBIX U
yuéra . S JKUBBIX 8
pacTeHuit) g =3 MOrHOINX
™ =

12| 3| 4| 5| scero

LlenbIx (HETIOBPEXICHHBIX MPH IPOBEACHUN YYETOB) TYCEHHI[ CIEIyeT
coOMpaTh B CHHMPT B T€PMETHYHYIO CTEKISTHHYIO WM IUIACTHKOBYIO HMPOOHMPKY

(6anouky). Ha xaxxmoii OaHKe HEOOXOIMMO YKa3bIBaTh AATy Y4€Ta, KyIbTypy
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(rubpun), Mecto cbopa, KoimaecTBO ryceHul] (MuHUMYM 30 ocobeit). CoOpaHHBIH
Marepuan MepechbUIaloT B JIAGOPATOPHIO CEIBCKOXO3AHCTBEHHOH SHTOMOJIOIHMH

BU3P (196608 C.-Ilerepoypr — [lymkun, mr. [Togbensckoro, 3, @ponory A.H.).

5. 3akioueHue

1. Kykypy3HBIii MOTBUIEK XapaKTEpHU3yeTCsl CYIIECTBEHHON BHYTPHUBHIOBOI
M3MEHYUBOCTBIO [0 COCTABY M0JIOBOTO ()epOMOHA CaMOK M PETTPOIyKTHBHBIM
TaKTHKaM MMaro (IIOBEICHUH TIPH MOMCKE TOJIOBOTO MapTHEPa U KOPMOBOTO
pacTeHHs), B CBSI3M C YEM HCIONb30BaHHE CHHTETHYECKUX TIOJIOBBIX
arrpaktanToB (CIIA) 11 MOHUTOpPHHIA BpEIUTEIsI HEPEAKO OKa3bIBACTCS
HEIOCTAaTOYHO Y(PPEKTUBHBIM.

2. HoBble THmBI JOBYIIEK, CHAaOKEHHBIE KaK CBETOAMOJAMH, TaK M|
CEMHOXEMHKaMHU PacTUTENBHOTO MIPOUCXOXKJIEHHUS, CYLIECTBEHHO
pacmMpsIoT apceHand JOCTYIHBIX CPEICTB Ui MOHMTOPHHIA BPEIUTENS,
obecrieunBasi BBICOKYIO d9()()EKTHBHOCTh CHUTHAU3AIUM Pa3BUTUS U
CE30HHOT0 MPOTHO3a PA3MHOXKEHUS HACEKOMOTO.

3. B ormumume ot CIIA, cBeroguoabl M CEMHOXEMHUKH PaCTUTEIBEHOIO
MPOUCXOXKJICHUS MPUBIEKAIOT 3HAUYMUTEIIbHOE KOJMYECTBO CAMOK, Ubs
MPOTHOCTUYECKAS LIEHHOCTB ISl 3aLUThl PACTEHUH CYIIIECTBEHHO BBIIIIE, YEM
CaMIIOB.

4. B nepuoj néta MMaro KyKypy3HOTO MOTBUIbKA CBETOJHOAHAs TEXHHKA B
COYETAaHMH C CEMHOXEMHMKAMH PACTUTENBHOIO MPOMCXOXKIEHUS, Kak
MPaBHUJIO, OOHApPYXXMBACT MAaKCUMAJbHYIO YJIOBHCTOCTH B CPaBHEHHH CO
BCEMH OCTAJIFHBIMH UCTIBITAHHBIMU TIPIMaHKaMH.

5. BaxHblil acleKT NPakTUYECKOro UCIOJIb30BaHUS KaK CBETOAUOAHBIX, TaK U
CHA0KEHHBIX CEMUOXEMUKAMH PACTHTEIHEHOTO IIPOUCXOKICHHS JTOBYIIIEK —
pa3MenaTh X ciIeayeT B MeCTOOOUTaHUAX 00BEKTa MOHHTOPHHTA (B CIIy4ae
KyKypy3HOIO MOTBUIBKA Ha TMOCEBE KYyKypy3bl), YTO 0OOecHeyuT

JAOMUHHUPOBAHUEC LIEJIEBOT'O 00BEKTa B OTJIOBAX.
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6. XOTS CTOMMOCTH U O6CJ'Iy)KI/IBaHI/IC CBCTOAUOJHBIX JIOBYILCK 06X0,Z[I/ITC$I
JAOPOKE OCTAJIbHBIX, HAZI0 UMETh B BUAY, YTO UX KOHCTPYKIHA NIPEATIOIAaract

MHOT'OJICTHEEC NCIIOJIb30BAHHUE.
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