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®OPMUPOBAHUE ®EHOTUIIMYECKOM CTPYKTYPHI NONYJISLIANA
KOJIOPAACKOI'O KYKA (LEPTINOTARSA DECEMLINEATA SAY) B YCJIOBUSAX
IKOJOI'MYECKUX CTPECCOB

M3yueno pacnpenenenue (peHoMOpd PHUCYHKA LEHTPAIbHOW 4YacTH MEPEAHECIHMHKH Y MMAaro KOJIOPaJCKOro KyKa
(Leptinotarsa decemlineata Say), obutaromero B Pecnyonuke Bemapyck u Peciy6nuke MongoBa. YcTaHOBIICHA TCHOTH-
MUYECcKasi pa3HOKAUYeCTBEHHOCTh OEJIOPYCCKOM M MOJIIABCKOM momyisiiuil purtodara. B monmyiasmusx KoIopaackoro xxyka
B bemapycn nomunuposanu gpenomopdsr Ne 1, 3 u 6 mo pucynky nepegnecnuuku umaro (15,4-25,3 % Bcex ocobeit), penku-
MU ABIsIHCE peHomopdsr Ne7, 8 u 9 (qactora BcTpeuaemoctu 110 3,0 %). B momymnsinum xomopaackoro xxyka B Moigose j10-
MuHHpoBanu GeHomopds Ne3 1 6 Mo pHCYHKY MepeTHECTHHKN UMaro ¢ 4acToToi Bcrpedaemoctu 15,0-17,8 u 38,4—40,2 %
0T BCeX 0c00ei COOTBETCTBEHHO, peAKUMHU sABIsuINCh hernomopdsr Ne7 (1,8-2,1 %) u Ne8 (1,8-2,3 %). BoisiBiena nmpunaj-
JI©KHOCTH OJIOPYCCKOM MOMYIISIIIUY K CEBEPHOMY U LIEHTPAIbHOMY SKOTHIIAM, MOJIIABCKOI! MOMYJISIUN — K FOr0-BOCTOYHO-
My sKkoTHIy. [TokazaHa H3MEHYNBOCTH (PEHOTHUITHUECKOH CTPYKTYPHI MO BIUSHUEM SKOJIOTUYECKUX cTpeccoB. [IpoBeneHo
JIUAarHOCTUPOBAHNE MOIYJISIIUH 110 PE3UCTEHTHOCTH K MHCEKTHIMIHBIM IpenapaTraM U3 KjIacca MHPETPOHJIOB C IIOMOIIBIO
MOPGOTHIINYECKOTO METO/a. BBIsiBIEHa YacTOTa BCTPEYAeMOCTH YyBCTBHTEIIBHBIX, TONCPAHTHBIX, PE3UCTEHTHBIX M BBICO-
KOPE3UCTEHTHBIX MOMYJISIIUIl BPEAUTENs B Pa3JINYHBIX reorpaduueckux peruonax oouranus ¢purodara. B benapycu uys-
CTBHUTEIbHBIC TOMYIANNN BcTpeuanuch B 17,1 % ciydaes, B Monnose — B 47,8 %, pesucrentusie nomynsauuu — 43,9 u 21,7 %
Clly4aeB COOTBETCTBEHHO. BBICOKOPE3NCTEHTHBIC MOMYJISALUU ObLIM OOHAPYKEHBI B HE3HAYUTEIILHOM KOJIMYECTBE U BCTpE-
YaJIiCh Ha OJJUHAKOBOM ypoBHe: B bemapycu — 4,9 %, Monnose — 4,3 %. [lonydeHHbIe pe3yabTaThl MO3BOISAT 00O0CHOBATH
pa3paboTKy SKOJIOTH3HPOBAHHONH CHCTEMBI 3aUTHI KapTO(dest OT KOJIOPaJICKOro ’yKa C HCII0JIb30BaHHEM YHTOMOIATOT €H-
HBIX MHUKPOOPTaHU3MOB 1 OMOJIOTHYECKH aKTUBHBIX BEIIECTB PACTUTEIHHOTO MPOUCXOXKICHUS, YTO OYAET IPEIsITCTBOBATh
(hOPMHUPOBAHHIO PE3UCTEHTHOCTH KOJIOPAJICKOT0 XKYKa K XUMHYECKUX HHCEKTUIIMAaM. BiiarogapHoctu. Pabora BbinoaHeHa
npu puHAHCOBOW MoAepKKe bemopycckoro pecryonukanckoro Gponaa GyHIaMEHTAIBHBIX HCCICIOBAHUN B paMKax MPOCK-
ta Ne b13MJIJI-008.

Kniouegvie cnosa: xonopajackuii xyk, Leptinotarsa decemlineata, pe3sucTeHTHOCTb, (eHOMOP(BI, peHoTUImHUecKast
CTPYKTYpa MOMYJISIIUH, MapKep Pe3UCTEHTHOCTH, MUPETPOHI1bI, HEOHNKOTHHOU B, IKOTHII, PEBEPCHS PE3UCTEHTHOCTH.
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FORMATION OF PHENOTYPIC STRUCTUTE OF COLORADO POTATO BEETLE
(LEPTINOTARSA DECEMLINEATA SAY) POPULATIONS UNDER ECOLOGICAL STRESS CONDITIONS

The phenomorphic distribution of pronotum cover spot pattern of Colorado potato beetle (Lepinortarsa decemlineata Say)
imago in the Republic of Belarus and the Republic of Moldova is studied. The genetic heterogeneity of the Belarusian and
Moldavian phytophage populations is determined. The dominance of No.1, 3 and 6 phenomorphs in the Colorado potato beetle
populations based on the imago pronotum cover spot pattern (15.4-25.3 % of all individuals) is determined, the phenomorphs
No.7, 8 and 9 are rare (the frequency of occurrence up to 3.0 %). It is determined that on the territory of Moldova in the popula-
tion of Colorado potato beetle phenomorphs No. 3 and 6 dominate by imago front back figure, by frequency of occurrence 15.0—
17.8 % and 38.4—40.2 % from all the individuals, respectively, the phenomorphs No.7 (1.8-2.1 %) and No.8 (1.8-2.3 %) are rare.
It is determined that the Belarusian population belongs to the northern and central ecotypes, the Moldavian one — to the southeast
ecotype. The phenotypic structure diversity under the ecological stress conditions is shown. The populations diagnosis accord-
ing to pyrethroid chemical group preparations resistance is specified by the morphotypic method. The frequency of occurrence
of sensitive, tolerant, resistant and highly resistant pest populations in different geographical regions of the phytophage habitat is
revealed. In Belarus the sensitive populations were present in 17.1 %, in Moldova — in 47.8 %, the resistant populations — 43.9 and
21.7 %, respectively. Highly resistant populations were discovered in insignificant number and were met at the same level: in
Belarus — 4.9 %, in Moldova — 4.3 %. The results obtained will allow to substantiate the development of ecologized potato pro-
tection system from the Colorado potato beetle using entomopathogenic microorganisms and biologically active substances of
plant origin, that would prevent resistance of the Colorado potato beetle to chemical insecticides. Acknowledgments. The study
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Brenenue. Konopanckuii xyk (Leptinotarsa decemlineata Say) NPUHAIJICKUT K 3KOJIOTHUCCKU
MJACTHYHBIM BUJIaM CEIbCKOXO3SHCTBEHHBIX BPEAHUTENCH, KOTOPHIM Onarofapsi NIMPOKOMY CIIEKTPY
BHYTPHBHIOBOTO MOJUMOP(}H3Ma CBOHCTBEHHBI TEPPUTOPHATBHBIE IKCITAHCUH U CITOCOOHOCTH K YCKO-
pPEHHOM aJanTaliy B CaMbIX pa3HOOOPa3HBIX SKOJIOTHYECKHUX YCIOBHIX 30H nHBasui [1-4]. Tak, ¢op-
MHUPOBAaHUE apeaya BPEAUTENsI B arpoOHoneHo3ax KapTodens Ha TeppuTopun bemapycu ¢ ymepeHHO-
KOHTHMHEHTAJIBHBIM KJIMMaTOM U MOJOBBI C YMEPEHHO-KOHTHHEHTAIBHBIM KJIIMMAaTOM C HEAOCTaTou-
HBIM YBJI&JKHCHHEM HAYaJIOCh C MOMEHTAa MAacCOBBIX HMHBa3ui B 1959-1960 rr. Ilpu 3TOM BpenuTenn
OBICTPO PacIpOCTPAaHMIICS 32 HECKOJIBKO JECATHIIETHH M K HacTosmeMy BpemeHu 3acenseT 1o 100 %
IomIaIel mocaiok KapToess, COXpaHss BBICOKYIO )KU3HECTIOCOOHOCTh, KOO(PPHUITUSHT Pa3MHOKEHHUS
U BPEAOHOCHOCTH MOMYJALMNA. B ¢Bs3M ¢ 3TUM XMMHUYECKUI METOA 3alIUThl KapTodes OT KojJopal-
CKOT'O JKyKa CTaJl JOMHHAaHTHBIM Kak Ha Teppuropun benapycu, Tak u Ha Tepputopun Monaossl. Kak
M3BECTHO, YCUJICHHE aHTPOIOI'e€HHOIO Mpecca Ha arpoOHOLEHO03bl, KOTOPOE XapaKTepu3yeTcs JecTa-
Omyin3arueil HKOJOrMIeCKNX yCIOBUH, B TOM YHCJIE B CBSI3U C UCIIONIH30BAHUEM XMMHUYECKUX CPENICTB
3aIUTHl PACTEHUH, MOBHIIIAET BEPOATHOCTH TMOSBICHUS y BPEIOHOCHBIX BHJIOB HOBBIX aJalTUBHBIX
(hopmM, gacTo Oornee arpeccUBHBIX [4-7].

[losTOMY aHanM3 MUKPOIBOJIOLHUOHHBIX MPOLECCOB Y HACEKOMBIX BaKEH C JIO00H TOYKU 3peHUS,
BKJIFOYasi mpoOsieMbl (OPMHUPOBAHHS Y BpeAUTENeH PE3UCTEHTHOCTH K MHCEKTHIHUAaM. J{aHHbIe TIpo-
[ecchl Y KOJOPAJICKOTO JKyKa HAONIoaeMbl, TaK KaK OHHU COMPOBOXIAIOTCS TEMH MIM MHBIMU H3Me-
HEHUSAMH (HEHOTHITHYECKON CTPYKTYPHI €ro MOMyJAIuii (10 JOJIeBOMY COOTHOIIEHUIO THIIOBBIX MOP(]
rnMaro), 6;aromaps B3aMMOCBSI3M OCHOBHBIX 9KOJIOTHUECKUX aIallTallii BHY TPUTIONYJISIIMOHHBIX (hopm
BUJA C U3MEHUMBBIMH BHEIIHUMU PU3HAKAMHU 0COOCH, OJHUM U3 KOTOPBIX SIBJISETCS THUII PUCYHKA I1e-
penHecuHKH XyKoB [8—10].

B Benapycu uccnenoBanus no u3y4eHUI0 EHOTHITMYECKON CTPYKTYPBI ONYJSIUN KOJIOPaICKO-
ro xyka 0pumn Hadatsl @. C. Koxmantokom u E.I1. Knumery Gonee 35 net Hazan nis yciaoBUH Oro-3a-
nmaga bpecrckoit obmactu [11-13]. C 2007 1. ucciienoBaHus 1Mo M3y4eHUI0 (DEHOTHITUIECKOTO COCTaBa
MIOMYJISAIUN BpeanTens Obitn npoaokeHsl E. B. bpeuko, M. M. JKykoBoii 17151 yclI0BUI CEBEPHOM, IIeH-
TPaJIbHOW ¥ FOXKHOU arpoKJIMMaTU4YecKuX 30H [14, 15]. deHoTunnyeckuii anaims ocoOeit KoIopaIcKkoro
KyKa, TPOBEJCHHBIN N0 PUCYHKY LEHTPAIbHOW YacTH MepeJHECIMHKH UMaro, Mokas3ai, 4To JTIOMUHU-
pyromumu sBisitoTest heHomopdsl Ne 1, 2 u 3. B momyssiiusix 0TMEUYCHO MpeBainpoBanue GpenoMmop-
¢ur Ne 1, gacToTa BCTpeuaeMoCTH KOTOPOH Konebanach B mpeaenax 12,9-29.8 %. Penkumu sBisinch
¢denomopder Ne7, 8 u 9 — ux nomns cocrasisina ot 0,2 10 4,9 %. beulo ycraHoBieHo pazHooOpasue 1o-
MyJIAUUNA BPEAUTENS 110 YCTOMYMBOCTH K IpenapaTaM U3 XUMHUYECKOW TPYIIbl TUPETPOUIOB BO BCEX
arpoKJIMMAaTHYECKUX 30HAX PECIyOINKH.

CornacHo pe3ynbpraTaM Hay4YHBIX HMCCIICIOBAHUMN, OITMCAHO COOTHOIICHNE (heHOMOPd It IOmyJIsi-
unii L. decemlineata, pa3BuBaBmmXxcs B yciaoBusx Moossl 6onee 20 et Hazaa. Ha mpumepe monagas-
CKOM TIOMYJISIITNY MTOKa3aHo, 9TO Ha (popmupoBaHue (HeHOOOIMKA MOMYISAINNA MOTYT OKa3bIBaTh BIIHSI-
HUE TTUIIEBHIE U TEMIIEPATyPHbBIE YCIOBHUS Pa3BUTHS TUIHMHOK U KYKOJIOK [16].

V3meHeHnne KIMMaTHYECKUX YCJIOBHH, COPTHMEHTa BO3AEIBIBAEMBIX COPTOB KapTodess 1 accop-
THUMEHTa XMMUYECKUX CPE/ICTB 3alllUThl paCTEHUI 00yClIaBIMBaeT HAJIMYUE 3KOJIOTHUYECKOT0 CTpecca
st putodara [17, 18]. B cBs3u ¢ 9TUM 11enbl0 paboThI SBISIOCH U3yUeHHE U CPABHUTEIBHBIN aHAIIN3
(heHOTHUTIMYECKON CTPYKTYPHI TIOMYJISIUI KOJTOPaJACKOro Kyka B beimapycu u MonioBe B 3aBHCHMOCTH
OT YCIIOBHI OOMTaHWS C OIPEJICIICHUEM PacOBOI0 SKOTHUIIA H YCTAHOBJICHHS 3aKOHOMEPHOCTEH pacrmpe-
JCTICHHs] PE3UCTEHTHBIX M YyBCTBUTEIBHBIX MOMYJSIIUHE puTodara K MHUPOKO MPUMEHSEMBIM HHCEK-
tunugam. [lonydeHHble pe3ynbTaThl HO3BOJISIT 00OCHOBATh Pa3pabOTKy SKOJIOTU3UPOBAHHON CUCTEMBI
3aIUTHI KApTOQEIsi OT KOJIOPAACKOT0 )KyKa C UCTIOb30BAaHUEM SHTOMOIATOT€HHBIX MHKPOOPTaHU3MOB
1 OMOJIOTMYECKU aKTUBHBIX BEIECTB PACTUTEIHLHOTO TTPOUCXOKICHHUSI, HATIPABICHHYIO Ha TTOBBITIICHUE
YyBCTBUTENHHOCTH (puTO(ara K WHCEKTHIIMAAM, YBEIHYSHHE BHIOBOTO pa3sHOoOpasusi S3HTOMO(Aros
B arpoOHOIIEHO3aX, CHI)KEHUE HHCEKTHITUIHOTO TIpecca.
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MarepuaJbl U1 MeTOAbI HCCJIe0BaHMMA. I3ydeHue nmonyiasaiuy KoJIOpaJCcKoro KyKa U3 CEBEpHOMH,
HEHTPaJIbHON M I0)KHOM arpokiumarndeckux 30H benapycn m Monnossl npoBoaunu B 2013-2014 rr.
B JIaDOpATOPHH 3aIUTHI OBOIIHBIX KYJIETYP U KapTodens u J1adopaTtopuu MUKPOOUOIOTHYECKOTO Me-
TOMA 3aIIHUTHI CEITHLCKOXO3IUCTBEHHBIX KYJIBTYp OT Bpenuteneil u 6onesnel PYII « MHCTUTYT 3amuTHI
pactenuii» HAH benapycu u 1aboparopuu gpurodapmaiii 1 3KOTOKCHKOJIOTUU MHCTUTYTa TeHETUKH,
¢usnonornu u 3amuTs pacteanii AH MoanoBsl.

Knumam benapycu — yMepeHHO-KOHTHHEHTAIBHBIH, (HOPMHUPYIOMIUNCS TOJ BIMSHHEM BO3IYII-
HBIX MacC ATJIIAHTHUKH, C JOKJJIUBBIM HEKAPKHUM JIETOM, MITKOW 3MMOH C 4aCTHIMU OTTENEIISIMU U He-
YCTOMYHMBOI MOTOI0H OCEHBIO U 3uMOM. CpeHss roIoBast TEMIIepaTypa BO3ayXa COCTaBIACT OT +5,7 10
+8,2 °C. 3a rox BeimagaeT oT 500 no 800 MM ocagkoB, caMbIMU JOKIJIUBBIMU BPEMEHAMH T0Ja SIBJIS-
FOTCS JIETO U oceHb [19].

Knumam Monoosbt — yMepeHHO-KOHTHHEHTAIBHBIN C HEIOCTATOYHBEIM yBJIaXXKHEHHEM. Temrrepa-
TYPHBIH PEKUM XapaKTEePU3yeTCs MOJOKUTEIBHBIMUA CPEIHETOIOBBIMU TeMIIepaTypaMu BO31yXa Ha
BCel TeppuTopun: oHH KoJjebmores oT +7,5 °C Ha ceBepe o +10 °C Ha 1ore. OTpuniaTenbHble CpeaHe-
CYyTOYHBIC TEMIIEpaTyPbl HAOIIOAIOTCS TOJIBKO B 3UMHUH meproa. Tepputopuss MoJiIoBbl OTHOCHTCS
K 30HE HEJI0OCTATOYHOI0 yBIaxHeHHs1. Oca Ky BHITIAJAI0T HEPaBHOMEPHO KaK I10 To/1aM, TaK M 10 Ce30-
HaMm. [IpumepHo 70 % rogoBeIX 0CaAKOB MPUXOIUTCS HA MEPHOL C alpesis Mo oKTA0ps [20].

MeTteoposoruuecKkue yCIOBUs, CIOKUBIINECS B TCUCHHE BereTallMOHHBIX mepuoaoB 2013—-2014 rr.
B benmapycu u MomngoBe, criocoOCTBOBAIN 3aCEIEHUI0 BPEAUTENEM ITOCaI0K KapTo]es BbIIIe IKOHO-
MHUYeCKOro nopora BpenonocHoctd (3[1B), 4To O3BOINIIO IPOBECTH PEIPE3CHTaTUBHBIC COOPHI MMa-
ro. Cepun BEIOOPOK MIMaro pa3HBIX TOKOJICHUH OB COOpaHBI B CETbCKOX03SIHCTBEHHBIX TTPEATIPHSATH-
X, Ha TPUYCaJeOHBIX U (PEPMEPCKUX ydacTKaX, PACHOJI0KEHHBIX B PA3JIUYHBIX arpOKIUMATHYCCKUX
3oHax bemapycu m Momnossr [21, 22]. CO60p KYKOB OCYIIECTBIISIIN B MEPUOJ MAacCOBOTO 3aCEIICHUS
pacTeHull B pa3e «IOJIHBIE BCXOABI — [IBeTeHHEY». Beero B benapycu Obliia coOpaHa v MpoaHaIn3upoBa-
Ha 41 BeIOOpKA MMaro oOuM guciioM Oosiee 4250 ocobeit, B Mos10Be, COOTBETCTBEHHO, 23 BBIOOPKH
¢ gnciom ocobeii 6o1ee 5200 mT.

HccnenoBanus MpOBOAMIIM COTVIACHO PEKOMEHJALUAM, H3JIOKEHHBIM B CIEAYIOIHUX H3AaHUIX:
«MeTonpl MOHUTOPUHTA W TIPOTHO3a PAa3BUTHS BPEIHBIX OpraHm3MoB» n «Kojopaackuil xyk: pac-
MPOCTPaHEHHUE, IKOJIOTUUECKAs MIIAaCTUYHOCTh, BPEIOHOCHOCTD, METOABI KOHTpOJs» [23, 24]. [Ipunan-
JISKHOCTh 0CO00€H K BHYTPHUIIOMYJISIIMOHHBIM TPYIIaM OIpEAeTsIn MeToAaMH (EeHOTEHETHKH,
aJJanTUPOBAHHBIMU K KoJiopajackomy xkyky C.P. @acynatu U yuyuThIBaOIUMU 9 MOP(POTHIIOB Maro,
pa3nuyaeMbIX MO0 TUCKPETHBIM HEMETPHUYECKHUM IMPU3HAKAM y30pa NMEepeaHECTMHKHU, HE CIETNICHHBIM
¢ onom (puc. 1) [10, 16, 25-27].

Jl1s AMarHOCTUKY PE3UCTEHTHOCTH MOMYJIIALINMA KOJTOPAICKOT0 KyKa K MHCEKTULIUIaM U3 XUMHYe-
CKOM T'PYIIIIBI MUPETPOUJIOB HCIIOIB30BAIA MOP(POTHITHIECKII METOJT CO CIICAYIOIIEH rpaalieil: eciu
nogist MOopdsl Ne3 oT 00111ero KOJIMUecTBa MOP( COCTABISET 10 15 % — MOMyJsAIKs 4yBCTBUTEIbHAS, JI0
20 % — TonepanTtHasi, 10 30 % — pe3ucrentHas, 10 50 % — BeIcOKOpe3ucTeHTHAs [28].

MareMaTH4eCKyI0 ¥ CTaTHCTUYECKYI0 00paboTKy AaHHBIX mpoBoawin Ha [I9BM c ucnonb3oBaHu-
eM TlaKkeTa MPHUKJIaTHBIX TmporpamMM Microsoft Excel, Oda. Craructudeckyro o0paboTKy pe3yasTaToB
UCCIIEIOBAHNH TPOBOIUIIN METOAOM KOPPETALIMOHHO-PETPECCHOHHOTO U AUCIIEPCHOHHOTO aHATU30B.

OO0beMBbl IPUMEHECHUSI HHCEKTUIUIOB, UCTIONIB3YEMBIX JUISl 3alTUThl KapTOQelsst OT KOJIOPaJCKOTo
’kyka B 2010-2014 rr., npenoctaBieHbl 10 1aHHbIM 'Y «I'aBHas rocygapcTBEHHAsI HHCOEKIIUS 11O Ce-
MEHOBOJICTBY, KapaHTHHY M 3aiiuTe pacTeHui» Pecybnuku benapyce.

Pe3yabraThl u ux o0cy:kaenue. [Ipeogonenre KomopaackuM KYKOM aOMOTHYECKUX 0apbepoB Kak
(haKTOPOB IKOJIOTHUECKOT0 CTPecca COMPOBOKAAETCSI MUKPOIBOIIOIMOHHBIMH ITPOLIECCAMHU aIal TAIHO-
reHesa K MPUPOAHO-KINMATHIECKAM ycloBusIM. [Ipu aTom, Graromaps mpeo0iaiaHnio HOBBIX aanTHB-
HBIX HOPM, aJICKBaTHBIX MECTHBIM YCJIOBHIM, BO3MOXHO (hOPMHUPOBaHUE HOBOI'O SKOTHIIA BUAA [3, 4, 12].

Tak, moTernieHne KJIuMara, KoTopoe Hadanock B bemapycu ¢ 1989 1. m miuTcst 10 cux mop, XapakTe-
pU3yeTCs O4eHb 3aMETHBIM IMOBBILICHUEM TEMIIEPaTyphbl B 3SMMHHI U BECEHHUI neproasl. CpeaHeroaonas
Temneparypa Bo3ayxa mnosbiciiiack Ha 1,1 °C. [louTn Ha B HeeTu CMECTUIINCH BEreTallMOHHBIC TTepHU-
OJIbL: CXOJ] CHE’KHOTO MOKpoBa U nepexof temmeparypbl uepe3 0 °C HaunHaercs Ha 10—15 nHelt panbliie.
Ha 3T0T %€ CpOK yMEHBIIUIIOCh KOJIMYECTBO JHEH CO CHEXKHBIM MOKPOBOM. [ J1yOrHA IIpoMep3aHus 3eMITH
yMeHbIIngach Ha 6—10 cM. 3aMOpO3KH BECHOM 3aKaHYMBAIOTCS MPUMEPHO HA 5 THEH paHbILE, a OCEHbIO
HaYMHAIOTCs 1o3xe. CpeHsisi CKOpoCTh BETPOB 3a mocieanue 16 et causuinack ¢ 3,4 1o 3,0 m/c [21].
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®eHomopda Ne 1 DOeHomopdra Ne 2

®eHomopda Ne 4 ®eHomopda Ne 5 ®eHomopda Ne 6

®eHomopda Ne 7 ®eHomopdra Ne 8 ®eHomopda Ne 9

Puc. 1. deHomopdsl puCyHKa HEHTPAJIBHONW YaCTH MEPEAHECHIUHKHN MMaro Kojopajackoro xyka (mo C.P. dacynatu, 1985).
®oto E.B. bpeuko

Fig. 1. The phenomorphs of Colorado potato beetle imago pronotum cover spot pattern (by S.R.Fasulati, 1985).
Photo A.V. Brechka

BMmecTe ¢ TeM M MOJAaBCKHE CHHONTHKM KOHCTATUPYIOT, YTO KJIMMAaT B CTpaHe 3a IMOCIeIHUE
100 meT ceppe3Ho m3MmeHmiIcs. OMHUM U3 TOKa3aTeneil SBISIeTCS TO, YTO YAaCTOTa M MHTEHCHUBHOCTH
MIPUPOIHBIX KATAKIN3MOB CYIIECTBEHHO BO3POCIH B MOCIEIHHUE TOJ(bl. YUAaCTUINCh HABOJHEHUS U 3a-
cyxu. CpenHsis roJoBasi TeMIiepaTypa Bo3ayxa B cTpane noseicusiach Ha 0,8 °C [29, 30].

CpaBHUTEIBHBIN (EHOTUITUUSCKIUI aHATN3 0EJI0PYCCKON M MOJIIaBCKOM MOy puTodara Bol-
SIBUJI BHYTPUBHUJIOBYIO T€TEPOTr€HHOCTh MOMYIISIUNA KOJIOPAJACKOTO JKYKa, YTO TIOATBEPkKIACTCS HAIU-
yueM AeBATH (eHoB. DeHbl OTPaKAIOT TEeHETHYECKYI0 KOHCTUTYIHIO TAaHHOH oco0H, a cBoei 4acTo-
TOM — F€HEeTUYECKYIO CTPYKTYPY MOIYJSIUN, KOTOPbIE, KAK YCTAHOBJICHO, SIBISIOTCS T€HOTUITHYECKH
Pa3HOKa4YeCTBEHHBIMU (pHUC. 2).

Maremaruueckasi 00paboTKa pe3ylIbTaTOB UCCIIEIOBAHMI TI0 YACTOTE BCTPEYAEMOCTH ()CHOTHIIOB
KoJIopaJickoro xyka B bemapycu B 2013-2014 rT. moka3ana TOMHHHPOBAHUE B MOMYJIAIUSIX (heHoMopd
Nel, 3 u 6 mo pucyHKY NepeAHECIMHKN UMaro — Ha X 010 mpuxoamiock 15,4-25,3 % Bcex ocobei
(puc. 2, benapycy). Penxumu siBnsiiuch peromopdsr No 7, 8 11 9 — yacToTa UX BCTPEYAEMOCTH JIOCTHUTAJa
3,0 % ot Bcex ocobeit. HacTora BcTpeuaemoctu penomopdel Ne2 xosebanace B npenenax 11,2—12,8 %,
(henomopder Ned — 9,2—13,6 %, hpenomopder Ne 5 — 8,5-14,0 %.

B nonyssiuu konopaackoro xxyka MoiioBbl JOMHHHPYIOT (heHomMopdbl Ne3 1 6 1o pucyHKY Iie-
PEOHECIMHKY UMaro ¢ 4aCTOTOM BCTPEYaeMOCTH 1O rofgaMm cootBeTcTBeHHO 15,0-17,8 u 38,4—40,2 %
oT Bcex ocobeit (puc. 2, Monodosa). Peaxo Berpeuanuck peromopdnr Ne7 (1,8-2,1 %) u Ne 8 (1,8-2,3 %).
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IIpu onpenenennn (HEHOTUITHICCKON CTPYKTYPBI OSITOPYCCKOM M MOJITABCKON TOITYJISITHI KOJIOpa/I-
CKOT'0 JKyKa BBISIBIICHO, YTO MPEACTaBICHHOE pacnpeaeieHue GeHomopd B benapycu xapaktepHo aiis
CEBEPHOT0 M IIEHTPAJILHOTO SKOTHIIOB (IKOJIOro-reorpaduieckux pac), B MoljoBe MojayueHHOe COOT-
HomeHue (heHoMop(d XapaKTepHO ISl FOTO-BOCTOYHOTO 3KOTHUIIA (pHC. 3).

benapycb Monposa
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N 2013r. [J2014r. 013r. []2014r.

Puc. 2. ®opmupoBanne HEHOTHNINIESCKON CTPYKTYPHI IMOMYJISIHUN KOJIOPAJCKOT0 JKyKa MO BIMSHUEM PA3JIMYHBIX KIMMa-
TUYECKUX yCIOBUI

Fig. 2. Formation of phenotypic structure of Colorado potato beetle populations under the influence of different climatic
conditions
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Puc. 3. ®enernueckas cTpyKTypa MOy KoJopackoro xyka, 20132014 rr. /iinHa 1y4a COOTBETCTBYET JIOJIH 0co0ei
paBHoii 50 % ot obmiero uncia ocodeit

Fig. 3. The phenotypic structure of Colorado potato beetle populations, 2013-2014. Note — ray length equals 50 % of individ-
uals proportion from the total individuals number

DKOTHIIBI KOJIOPAJICKOTO KYKa Pa3IuvaloTcs 10 SKOJIOT0-(PU3HOIIOTHIECKHM IapaMeTpam, 9YTO CBU-
ACTCILCTBYCT 06 UHAYLOUPOBAHUU ITPOLCCCOB BHyTpHBHI{OBOﬁ JAUBCPIreHIUU BPSANUTECIIA pa3IndYHbBIMU
(bakTopamMu SK30r€HHOTO BO3JICHCTBUS HA €r0 MOMYJISIUH.

Hamu Obuta mpoBelieHa craTHCTHYECKas 00paboTKa IKCIEPUMEHTANBHBIX JaHHBIX C HCIONbB30-
BaHUEM JBYXBBIOOPOYHOrO F-TecTa JUisl TUCTIepCHU. AHAIN3UPYS TONYUYCHHbIC JaHHbBIC, TPUMEHSIIH
CIE/yIONHe KPATEPHH: Fy ~— CTATHCTHKA JIsl OLCHKN 3HAYUMOCTH PasIMuusi MEXK/y JNCICPCHAMH,
F oo (KpUTHYECKOE OMHOCTOPOHHEE) — KBAaHTUIb pactpenencHus Oumepa, P (F < f) ogHOCTOpOHHEE —

pacueTHBIN YpoBeHb 3HaUMMOCTH. [Ipyu aHanmm3e y4yuThIBalIM PaBEHCTBO: €CIM BenuuyuHa F, > F
dakr TEOP
u P <0,05, To MeXy cCpaBHUBAEMBIMHU AUCIIEPCUSIMU UMEIOTCS CYLIECTBEHHBIE PA3TUUUSI.
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PesynbraThl cTaTUCTHYECKON 00pabOTKHM IMOKAa3aJH, 9TO B CTPYKType OElopyCcKOH MOMyJsInu
pa3auYus MKy 9acToTol BeTpedaeMocTu denomopd Nel u 5, a Takke Ned u 5 cTaTUCTHUECKH HE
JOCTOBEPHBI, B TO BpeMsI Kak B MOJJIABCKOM TOMYJSIIUK — AOCTOBEpHHI (Tabxiuia). YacTora BcTpe-
yaemoctu (heromopdel Ne7 B Benapycu CylIeCTBEHHO OTJIMYAETCS OT YAaCTOThI BCTPEYACMOCTH BCEX
octanbHbIX heHoMopd, B MoinioBe ke — 3a uckirouenneM penomopdsr Ne 5. Yto kacaetcs peHOMOpdBI
Ne9, ecniu B Oenopycckoii MOMYISIUU pa3audusl JOCTOBEPHBI C YaCTOTOM BCTpeuaeMOCTH (heHOMOpd
Nel,2,3,4u6, To B MOJIJABCKOM MOMYJISIMY — C YaCTOTON BcTpedaemocTu (henomopd Ne 1,2, 4,5, 7 u 8.

Takum 00pa3oM, cTaTHCTHUYECKast 00pabOTKa MOy YeHHBIX PE3yJIbTaTOB MOKa3aja, 4To (PeHOTUITNYE-
CKas CTPYKTYpa NOMYJISIHA KOJIOPAACKOTO KyKa B PA3IUYHBIX TeorpapuiecKuX PeruoHax CyIIeCTBEH-
HO OTJIMYAeTCs M0 4YacTOTe BcTpedaeMocTH (peHoB. 1o HamemMy MHEHHIO, 3TO CBS3aHO KaK C OHOIoTHYe-
CKAMH OCOOEHHOCTSIMU KOJIOPAJICKOTO KYyKa, CIOKHUBITUMUCS KIMMAaTHYECKIMH, METEOPOJIOTHIECKH-
MH, 9KOJIOTHYECKIMH YCIOBUAMH, TaK U C U3MEHEHHUSIMHU B aCCOPTUMEHTE TIPUMEHAEMBIX HHCEKTHIIH/IOB
B 3amuTe KapTodens oT putodara Kak OHAM U3 AaHTPOTIOTEHHBIX CTPECCOBBIX (PAKTOPOB.

JlocToBepHOCTDH pa3/InyMii MeKAY 4ACTOTAMM BCTPedaeMOCTH (peHOMOPd HMAaro K0JI0paacKoro :kyka, 20132014 rr.

Dens DeromMopdr
2 3 4 5 | 6 | 7 8 9
benapyco
1 + - - - - + + +
2 - - - - + + +
3 + + - + + +
4 - - + + +
5 - + + -
6 + + +
7 — —
8 _
Monoosa
1 + - - + - + + +
2 - - - - + + +
3 + + - + + -
4 + - + + +
5 - - - +
6 + + _
7 - +
8 +
IT pumMe4daHue. 3HaK «t» — pasjinius MEXy (beHaMI/I CTAaTUCTUYCCKHU NOCTOBEPHBI; 3HAK «—» — pas3jiniusd MEKIY

(I)eHaMI/I CTaTUCTUYECCKU HE JOCTOBEPHBI.

[T3RL)

N o te: “+”—differences between phenes are statistically reliable;
reliable.

— differences between phenes are not statistically

B pesynbrare aHamm3a acCOpTUMEHTa MHCEKTHUIIMOB, TPUMEHSIEMBIX B CEIIbCKOXO3SHCTBEHHBIX
npeanpuaTusx bemapycu B 3ammTe KapTodest 0T KOJIOPaJCKOro )XyKa CITIOCOOOM ONMPBICKUBAHUS Be-
TEeTHPYIOMNX PACTCHHH, BBISIBIICHO, UTO OH YBEIUIHNBACTCS C KAXKIBIM TOJIOM M XapaKTEePU3YETCs ITH-
poxmM paszHoobpaszuem. Ilo cocrosamio Ha 2014 r. B Pecnybnuke bemapych mist 3amuTsl KapToQes
OT BPEIHOM SHTOMO(AYHBI 3apErUCTPUPOBAHO 47 HANMEHOBAHHI TOPrOBBIX MapOK XMUMHYECKHUX IIpe-
mapatoB [30]. [IpuMeHsiemMbie AJIs1 KOHTPOJIS YUCICHHOCTH KOJIOPAJCKOTO KyKa TOKCUKAHTHI OTHOCSIT-
¢ K 7 XMMHUYECKUM rpyrnnam: pochopopraHudecKue NHCEKTUIUABI, TUPETPOUIbI, PCHUIITHPA30JIbI,
HEOHMKOTHHOUIbI, KOMOMHUPOBAHHbIC TIPEIIapaThl, aHTPAHUIIAMU/IbI, CeMUKapOa30Hbl. COrIacHoO JlaH-
veiM ['Y «I'maBHas rocyaapCcTBEHHAS UHCIICKIUSI 10 CEMEHOBOACTBY, KAPAHTUHY U 3aIUTE PACTCHUII,
HaOIIFOJIAeTCs YBEIIMUCHUE JTOJIN UCTIOIH30BaHUSI HEOHUKOTUHOMJIOB, 00JIIa0IINX KOHTAKTHO-KHUIIIeY-
HBIM M CUCTEMHBIM JIEHCTBUEM, KOTOPBIC BHITECHIIOT MUPETPOUIbL. B IIEHTPAIBHOM U FOKHOM PErH-
orax B 2013-2014 rT. HECOHUKOTHHOUIBI MPUMEHSIN Ha muiomann 2,9—18,8 ThIC. Ta, UTO COCTABIISIO
25,8-82,4 %, B TO BpeMs Kak mupeTpougamu Obo oopadorano 0,9-19,0 Teic. ra, wnu 15,0-62,0 %
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B CTPYKTYpE HCIIOJIb30BAaHHBIX IIpenapaToB. Bmecte ¢ Tem, B ceBepHOM permoHe a0 2012 1. oTMeua-
JIOCh TPEUMYLIECTBEHHO CTa0MIIBHOE ONPBICKMBAHUE NOCATA0K KapTO(es MUPEeTPOUIaMU Ha TUIOAIH
2,3—4,3 ToIC. T2 (56,0—77,9 % B CTPYKTypE UCHOIB3YyEMBIX HHCEKTULUAOB), OAHAKO B 2013 T. TeHaeHINS
M3MEHHIIACh: HAaONIOJAN0Ch PEe3KOe CHI)KEHHE HCIONB30BaHUS MPENapaTroB U3 JAHHOTO XHMHUYECKO-
ro knacca 10 0,61 Teic. ra (27,2 %). Ilpenapatsl, 3aperucTpupoBaHHbIE paHee, U3 TaKUX XMMHYECKUX
KJIacCcOB, Kak (ochopopraHnyecKkrue WHCEKTUIUABI, (PEHUIITUPA30iIbl, BO BCEX PErHOHAX MPUMEHSIIH
Ha He3HAYUTEIBHBIX TJIOMAAsIX, 4To cocTaBisio 0,02-9,5 % B cTpyKType HCIONb3yeMbIX HHCEKTHITH-
noB. Ha HeOonpmmX mromaasix pecnyOInKy 0TMEYaIoch UCIIOIb30BaHKUE IPENapaToB U3 HOBBIX XUMU-
YEeCKMX KJIaCCOB: aHTPAHUIAMH/IbI, CEMUKapOa30Hbl, KOMOMHUPOBAHHbBIE HHCEKTHIIUIBL.

AHanu3 3aperucTpUPOBAaHHBIX HHCEKTUIMIOB B MOJ10BE IOKa3all, YTO B 3alUTE KapTOQes OT KO-
JIOPAJICKOT0 JKyKa IMPUMEHSIOT Mpernaparsl U3 6 XUMUYECKHUX KJIacCOB U Mpenapar — peryjiasTop pocTa Ha-
cexoMbIX [32]. Tak, B mopsiAke yOBIBaHUS MPENapaThl MOTYT OBITH MPECTABIICHBI CIETYIOUTIM 00pa3oM:
OoJiee MOJIOBHUHBI OT OOLIEr0 KOJIMYECTBA 3aPErUCTPUPOBAHHBIX HHCEKTUIIMIOB COCTABIISAIOT HEOHUKOTH-
Houabl — 58,8 %, muperponast — 20,6 %, koMOMHUpPOBaHHBIE TpenapaTsl — 8,8 %, dochopoprannyeckue
WHCEKTUIH/IbI, aHTPAHUIIAMUbI, CEMUKAapOa30HbI M PETYISITOPBI pOCTa HACEKOMBIX — 110 2,9 %.

B cBs3u B mpo0neMoii pe3UCTEHTHOCTH KOJIOPAACKOTO KyKa K IPUMEHSIeMbIM B pecinyOJInKax IMu-
peTpougaM ObLT MpoBesieH HEHOTUMUYESCKHUI aHATH3 TIONYJSIUN 10 J0JIEBOMY KOJIUYECTBY (eHOMOp-
(1 Ne 3, aBIISTTOIIIEHCSI MAapKEepOM pe3UCTEHTHOCTH [28].

YcraHoBieHo, uTo U B benapycu, nu B MonoBe MMeno MecTo pacpoCTpaHEHNE KaK 4yBCTBUTEIBHBIX
Y TOJICPAHTHBIX, TAK U PE3UCTEHTHBIX U BHICOKOPE3UCTEHTHBIX K MUPETPOUAAM MOMYJISILUN KOJIOPaICKO-
'O J)KyKa, OAHAKO MPOLEHTHOE COOTHOIIEHNE UX B peciyONMKax 3HaYUTEIBHO OTINYAIOCh (puUC. 4).

Benapycb Monposa

21,7

go15% [ ]115-20% B n030% M no50%

Puc. 4. CpaBHUTeNbHAs XapaKTePUCTHKA MOMYJISALUN KOJIOPaACKOro kyka B benapycu u Mongose 1mo yacTore BCTpeuaeMo-

ctu henomopdsr Ne3, cpennee 3a 20132014 rr., %. AuarHocTudeckue mapaMeTpbl yCTOWIMBOCTH HOMYJISIMHA KOJIOPaICKO-

ro ’yKa K HUPETPOHIaM 1o qactore BcTpedaeMocT Mopdsl Ne3: 1o 15 % — ayBcTBHTENbHAS NOMYIsiust; 10 20 % — Toe-
panTHas; 10 30 % — pesucrenTHast; 10 50 % — BEICOKOPE3UCTCHTHASI OIS

Fig. 4. Comparative characteristics of Colorado potato beetle populations in Belarus and Moldova by frequency of occurrence

(%) phenomorph Ne3 (average for 2013-2014). Diagnostic parameters of Colorado potato beetle resistance to pyrethroids by

frequency of morph Ne3 occurrence: up to 15 % — sensitive population; up to 20 % — tolerant; up to 30 % — resistant; up to
50 % — highly resistant

Tak, ecnu B benapycn 4yBCTBUTENbHBIE TOMYJISIIIUU BCTpeyanucs B 17,1 % cinydaes, To B Monose
B 2,8 paza Oompmre — 47,8 %. BmecTe ¢ Tem, pe3WCTEHTHBIC TOMYJISANUU B bemapycn BcTpedaauch
B 2 pasa yaiue, yeM B Monnose, — Ha 43,9 u 21,7 % cooTrBeTcTBEHHO. MOXKHO MPEANOI0KUTH, YTO LIHU-
POKOE HCIIOJIb30BaHHUE HEOHMKOTHHOUIOB CIIOCOOCTBYET MOCTENIEHHON peBepcuu (BO3BpaT 4yBCTBHU-
TEJIBHOCTH) K MUPETPOHIaM. BbICOKOpE3UCTEHTHBIE IONYJIISLNN OB 00HAPY KEHBI B HE3HAYHTEILHOM
KOJINYECTBE U BCTPEUAIUCh HA OAMHAKOBOM ypoBHe: B benapycu — 4,9 %, Monnose — 4,3 %.

CrnenyeT OTMETHTH, HECMOTPA Ha TO, 4TO U B bemapycu, u 8 MoioBe B MocieaHNe TOIbI B CTPYK-
Type NPHUMEHSEMBIX MHCEKTHUIUJOB OTMEYaeTcs JOMUHHPOBAHHE HEOHMKOTHHOMUJIOB, B arpoleHo03ax
KapTo(ess MO-NPEeKHEMY COXpaHseTCsd HNPUCYTCTBUE YCTOMYMBBIX MOMYJIALHUNA KOJOPAICKOIO KyKa
K MAPETPOUJIaM, O YeM CBUACTEIbCTBYET BhICOKOE cojiepkanue hernomopdor Ne 3,

3akJirouenne. BoisiBeHa BHY TPUBHI0BAs T€TEPOreHHOCTh MOMYJISILIUI KOJIOPAICKOro KyKa Ha Tep-
putopun Pecriyonuku benapyck n Peciyonuku MonioBa. YcTaHOBIICHO, 4TO (DEHOTHITHYECKAS CTPYKTY-
pa NoNyJsALNUNA U3MEHSETCs IO/ BIUSHUEM SKOJOIMUECKUX CTPECCOB M 3aBUCHUT KAaK OT KJIMMATHUYECKUX
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YCIIOBUH PETHOHA M TIOTOIHBIX YCIOBUH KOHKPETHOTO JIETHETO CE30Ha, a TAKKE BaphUPYET B 3aBUCHMO-
CTU OT TAKOI'O aHTPOIIOI'CHHOI'O Q)aKTopa, KaK IPUMCHCHUEC XUMHUUYCCKUX NMHCCKTUIIUIOB.

BrisiBiieHa mprHAIIEKHOCTH OETIOPYCCKON MOMYIISIMN K CEBEPHOMY W HEHTPAITBHOMY SKOTHIIAM,
MOHI[aBCKOﬁ MonyJjasaiuuy — K FOro-BOCTOYHOMY 3KOTHITY.

B cBsI3M ¢ pa3nuvHON CTENEHbI0 3acelieHUs TI0CAI0K KapTO(esi KOJIOPaJICKHM KYKOM U UHTESHCHB-
HOCTBIO HCIIOJIb30BAHMS MTUPETPOUIOB B TEOTPAPUICCKOM ACTIEKTE YCTAHOBIICHO BapbUPOBAHIE YACTO-
ThI BecTpedaemocTu Gpernomopdsl Ne 3. Tak, eciiu B benapycu 4yBCTBUTENBHBIC TOMYJISIIUN BCTPEYATUCH
B 17,1 % caydaes, To B Mounose B 2,8 pa3a game — 47,8 %. Bmecte ¢ TeM pe3UCTeHTHBIE MOMYIISIIHA
B benapycu BcTpewanucs B 2 pasa yaiie, ueM B Momaose, — Ha 43,9 u 21,7 % cooTBeTcTBEHHO. MOXKHO
MIPEAIOJIOKHTD, YTO MIUPOKOE MCIOIH30BAHNE HEOHMKOTHHOUIOB CIIOCOOCTBYET MOCTEIIEHHON peBep-
cuu (BO3BpaTy UyBCTBUTEIBHOCTH) K ITUPETPOUAAM. BBICOKOPE3NCTEHTHBIC MOMYJISIIIMK ObIITH 00HAPY-
JKEHbl B HE3HAUUTEIHHOM KOJIMUYECTBE M BCTPEUAIMCh Ha OJUHAKOBOM ypoBHE: B bemapycu — 4,9 %,
Moigose — 4,3 %.

[lonmy4yeHHbIC TaHHBIC CBUJIETEILCTBYIOT O HEOOXOIUMOCTH pa3pabOTKU OHONOTH3UPOBAHHOW CH-
CTEMBI 3alTUTHI KapTo(deIss OT KOJIOPAJICKOro KyKa C HCIIOIb30BAHHEM dHTOMOIATOT€HHBIX MHKPOOP-
TaHU3MOB U BCIICCTB PACTUTCIBHOI'O MPOUCXOXKIACHUA, YTO GYIIGT MMpEeNnATCTBOBATH q)OpMI/IpOBaHI/IIO
PE3UCTEHTHOCTH KOJIOPAACKOI0 XKyKa K XUMUYECKUM UHCEKTHUIUIAM.

BaarogapuocTu. PaGoTta BeImoTHEHa TIpH (PHHAHCOBOH TIOAEpKKe bemopycckoro pecmryOankaH-
ckoro ¢oHaa GyHIaMEHTaIbHBIX HCCIeA0BaHmi B pamkax npoekta Ne B13MJII-008.
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