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1. lana po6oTa npucBsiY€Ha po3poO1LLi CII0COOIB NONEPEIKEHHSI BUHUKHEHHS Y Oyp'sIHIB PE3UCTEHTHOCTI 10
rep6inuaiB. €qMHUM 32COO0M TIOTIePeI>)KeHHS] BAHUKHEHHS PE3UCTEHTHOCT] € KOMITJIEKCHE 3aCTOCYBaHHS
repOiluiB 3 pi3HUMU MeXaHizMamMu PITOTOKCUYHOCTI. []7151 monepemKeHHs] BAHUKHEHHS Pe3UCTEHTHOCTI
IIOTEHIiliHi KOMIIOHEHTU KOMIIO3U1ill IOBUHHI MaTHU CIiJIbHUI CIIEKTP KOHTPOJIbOBAaHMX BUJiB OYp'sHIB, a 17151
3a0€e31e4eHHs BUCOKOI €(PEKTUBHOCTI 3aXUCTY IIOCIBiB — CIIEKTP Iil KOXKHOTO 3 KOMIIOHEHTIB Ma€ OyTY MaKCHUMaJIbHO
MUPOKUM. JlaHMM BUMOTaM BiJI[TOBifIal0Th TepOillnaM 3 KJIaciB iHTiGITOPIiB CUHTE3 KAPOTUHOIAIB, iHTiGiTOPIB
TPaHCIIOPTY eJ1eKTPOoHiB y potocuctemi 2 (PC 2) x10ponsiacTis, Ta iHribiTopiB GepMeHTy MKy 6i0CUHTE3Y
xsopodinis nporonopgipunoreHokcuaasu (IIPOTO). OCHOBHUM JiMITYI0UUM (PAKTOPOM [1JIs1 KOMILJIEKCHOTO
3aCTOCYBaHHS NI€BHUX repoOiuiB € eQekt ix B3aemogii. Tomy meToo po60TH 6ys10 BUBYEHHS €(DEKTiB B3aeMoZii Ta

Bif6ip KOMGiHAIi! 3 CHHEPriYHOIO Ta aAUTUBHOI B3aemoiero. OCKiIbKU cepe BKa3aHUX KJaciB repOiuis €



rpenaparTu, CEJIEKTUBHI 070 KYKypyI3u (Zea mays L.), o3umoi nmenunni (Triticum aestivum L.) Ta coHsiHMKA
(Helianthus annuus L.), Ha 6a3i OTpUMaHUX JaHUX Ilepe6ayaiocss PO3POOUTH CYMillli [1JIs1 3aXUCTY IOCIBiB JaHUX
KyJIbTYD. JOCiI>KEHHS IPOBOAUIINCS B yMOBAX BEr€TALIIMHUX Ta MIOJIbOBUX YMOBax. [l 3aXMCTY IOCIBiB KyKypYZ3U
Ta 60POTLOU 3 PE3MCTEHTHICTIO 3aCTOCOBYIOTLCS CyMilli repbiluis iHri6iTopis aerosnakrarcuHTasu (AJIC) 3
rep6inumamu inribiropamu I'OI1. Y BeretaniiiHuxX JOCTifAX, IPOBEIEHUX 3 BAKOPUCTAHHSM POCJIMH PeIbKU
osiiiHoi (Raphanus sativus var. oleifera), Mmogesb OlHOPiYHMX JBOAOJIBHUX OYP'sIHIB, IOKa3aHO, 110 B3A€EMOis
rep6iuuay inriiropy I'OIN]] Tonnipanary 3 iHribiropom AJIC puMcyib(pypOHOM € aHTAarOHICTUYHOIO. 3MiHa
QHTAroOHICTUYHOI B3aeMO/Iii HA aIUTUBHY J0CAranacs jJulle Npy 36iblIeHHI HOPMYU BHECEHHSI pUMCYJIbPYPOHY Y
IBiui. B TO#1 e yac, pu 3aCToCyBaHHi cymimi Tonmipanary 3 inribitopom TE TepOyTria3suiHOM B3a€MO[Iis €
cruHepriyHoo. [TokazaHo, 110 CUHEPri3M 3yMOBJIEHUH 30iblIeHHSIM e(eKTUBHOCTI 6s10KyBaHHs TE Ta 3pocTaHHsIM
iHTE@HCUBHOCTI YTBOpPEHHS aKTUBHUX (opM KucHIO (ADK). B ymMoBax NoJbOBUX JOCIiZIiB BCTAHOBJIEHO, 10 CYMilll
TOJIIIIPA/IaTy 3 PUMCYJIb(PYPOHOM, HaBiTh 3a MigBUILEHOI HOPMU BHECEHHS PUMCYJIb(YPOHY, HE TapaHTye
eeKTUBHOr0 KOHTPOJIIOBAHHS OKPEMUX CTiMKUX JO Iii KOMIIOHEHTIB CyMillli BUZiB Oyp’sHiB. Y 3B'13Ky 3i 3MiHOIO
KJIIMaTUYHUX YMOB OCOOJIMBOI Baru HabyBae po3pobKa repOiljIHMX CyMilllel /1711 3aCTOCYBaHHS B OCiHHIi1 niepion y
1ociBax MIIEHUIi 03UMOi. Y 3B’13KY 3 LIUM IIPOBOAMJIOCh BUBYEHHSI €(DEKTiB B3aeMOZii Ipy KOMIIEKCYBaHHi
rep6iuuiB TPbOX Pi3HUX KJaCiB — iHri6iTOPY diToeHaecarypas nudaydenikany, inriditopy TE meTpubysuny Ta
inridiropy ITPOTO kapgeHTpasony. Pesynbraty goCaigyKeHb [10Ka3asy, o Julle y cyMimi KapdeHTpa3oHy 3
METpUOY3MHOM B3a€MOJIisl Ma€ O3HAKU aHTAroHi3My, a B iHIIUX B3a€MOJisl € aIUTUBHOIO. [IpoBeeHi 0JboBi
BUIIPOOYBAHHS €(PEKTUBHOCTI KOHTPOJIIOBAHHS Oyp'sIHIB Ta CEJIEKTUBHOCTI MO0 KYIbTypHY MIOKA3ajHy, o NOTpiiiHa
6axoBa cyMmill Hai16inbl ePEeKTUBHO KOHTPOJIIOBasIa Oyp’ssHU [IPOTSIrOM YCbOro BereTaliiiHoro nepiony. Ilpu
3aCTOCYBaHHI B I10CiBi 03UMOi NieHui cymiu nudaydeHikany 3 MeTpuOy31HOM Ta NOTPiliHa 6aKoBa CyMilll He
NOCTyTanucs 3a €(PEeKTUBHICTIO 3aXUCTY Ta 30€pesKEeHHS YPOsKalo Jii KOMIIIEKCHOTO repOiljuIHOro Npenapary
MapadoH, [ilounMu peuoBHHAMU SIKOTO € iHribiTop nosiMepusauii MikpoTpy6o4yoK neHaumeTasit ta inriditrop TE
i30IIPOTYPOH, a TAaKOX eKcllepuMeHTanbHOMY npenapaty GF-2202, skuit mictutb gudiydenikan ta iHridiropu AJIC.
OTpumaHi pe3ysbTaTH CBif4aTh, [0 3aCTOCYBAaHHY cymilein audiypeHikaHy 3 METpUOY3MHOM, Ta OTPilHOI cymimi
I03BOJISIE€ JOCSTTU BUCOKOI €(PEKTUBHOCTI 3aXUCTY IOCIBY 03UMOI NIIeHU1i 6€3 BUKOPUCTaHHS repoiluiiB
iHridiropis AJIC. 3 MeTo10 po3po0OKU repoiluaHOi KOMIIO3ullii, sika 6 3abe3nevyyBasa eeKTUBHUY 3aXUCT T10CIBiB
COHSIIIHMKA Bif Oyp’siHiB i Oysa epeKTUBHUM 3aCOO0M IOIEpPeI)KEHHS] BUHUKHEHHS PE3UCTEHTHUX 6i0TUIIIB
Oyp'stHiB, BUBYAJIM CyMilll rep6iluay iHri6iTopy crHTe3y KapOTUHOIAIB akjIoHi(peny 3 inribiropom TE npoMeTpruHOM.
B pesysbTaTi NpoBeNEeHNX OOCIiIPKEHb TI0Ka3aHOo, 110 MPY 3aCTOCYBAHHI IO BETETAllii COHSIIIHMKA B3a€MOis
aKJIOHiI(eHY 3 IPOMETPUHOM € CUHEPTiYHO0. OIHAK CIIOCTEPIra€ThCs CUIbHE TMOMKOIKEHHS POCJINH, SKE He
3MEHIIYBaJIOCs HAaBiTh IIPY 3MEHIIEHHI HOPMU [IPOMETPUHY 10 cybrep6iuuanoi. Tomy cymil akyioHipeHy i3
IIPOMETPUHOM Jajli BHOCWIN Y TPYHT IiCJisl IIOCiBY KYJIbTypHU. 32 TAKOrO BHECEHHSI B3a€MOis aKJIOHi(peHy 3
IIPOMETPUHOM € aIUTUBHOIO0. B pe3ysbTarti NpoBeeHuX AOCIiIKeHb BU3BHaYeHi HOpMU BHECEHHS aKkjIoHi(peHy Ta
IIPOMETPUHY, SKi He II0CTYIa0ThCA Iii KoMILIeKCHOro repoinuny ITpumexcrpa TZ T'oap. [1pu upomy € e(peKTHBHUM
(akTopoM nomnepeKeHHs] BAHUKHEHHS] PE3UCTEHTHUX [10 rep6iuuiB 6i0TuniB Oyp'sHiB. Y pe3ysbTaTi IpoBeLeHuX
IOCiIKeHb BU3HAUYeHi KoMOiHaLii, SIKi BiATIOBIIalOTh BUMOTaM, HEOOXIHMM /1J1s [TOIIepeIKeHHS] BUHUKHEHHS Y

Oyp’siHiB PE€3UCTEHTHOCTI J10 repoiluiB.

2. This work is devoted to the development of ways to prevent emergence of herbicide resistance in weeds. The
only way to prevent the emergence of resistance is the integrated use of herbicides with different mechanisms of
phytotoxicity. To prevent the emergence of resistance, potential components of the formulations should have a
common spectrum of controlled weed species, and to ensure high efficiency of crop protection, the spectrum of
action each component should be wide as possible. These requirements are met by herbicides from the classes of
carotenoid synthesis inhibitors, inhibitors of electron transport in photosystem II (PS II) chloroplasts,
protoporphyrinogen oxidase inhibitor (PPO). The main limiting factor for the integrated use certain herbicides is
the effect of their interaction. Therefore, the aim of this work was to study the effects of interaction and select
combinations with synergistic and additive interaction. Since among these classes of herbicides there are
preparations selective for corn (Zea mays L.), winter wheat (Triticum aestivum L.) and sunflower (Helianthus



annuus L.), it was planned to develop mixtures for the protection of these crops based on the data obtained. The
research was conducted under vegetation and field experiments. Mixtures acetolactate synthase (ALS) inhibitor
herbicides with HPPD inhibitor herbicides are used to protect corn crops and control resistance. In vegetation
experiments conducted with oil radish (Raphanus sativus var. oleifera), a model of annual dicotyledonous weeds, it
was shown that interaction of herbicide HPPD inhibitor tolpyralate with the ALS inhibitor rimsulfuron is
antagonistic. The change from antagonistic to additive interaction was achieved only when the application rate of
rimsulfuron was doubled. At the same time, when using a mixture of tolpyralate with electron transport inhibitor
terbutylazine, the interaction is synergistic. It was shown that the synergism is due to an increase in the efficiency
of electron transport blocking and an increase in the intensity reactive oxygen species (ROS) formation. In field
experiments, it was found that the mixture of tolpyralate with rimsulfuron, even at an increased rate of
rimsulfuron application, does not guarantee effective control of individual resistant to the components of the
mixture of weed species. Due to changes in climatic conditions, the development of herbicide mixtures for use in
the fall in winter wheat crops is of particular importance. In this regard, we studied the effects of interaction when
combining herbicides of three different classes - the phytoendesaturase inhibitor diflufenican, the TE inhibitor
metribuzin and the PROTO inhibitor carfentrazone. The results of the research showed that only in the mixture of
carfentrazone and metribuzin the interaction has signs of antagonism, while in others the interaction is additive.
Field tests of weed control efficiency and crop selectivity showed that the triple tank mixture was the most
effective in controlling weeds throughout the growing season. When used in winter wheat sowing, the mixture of
diflufenican with metribuzin and the triple tank mixture were not inferior in terms of protection and yield
preservation to the effectiveness of the complex herbicide preparation Marathon, the active ingredients of which
are the microtubule polymerization inhibitor pendimethalin and the electron transport inhibitor isoproturon, as
well as the experimental preparation GF-2202, which contains diflufenican and ALS inhibitors. The results
obtained indicate that the use of mixtures of diflufenican with metribuzin and a triple mixture allows achieve high
efficiency of winter wheat crop protection without the use ALS inhibitor herbicides. In order to develop a
herbicide composition that would provide effective protection of sunflower crops from weeds and be an effective
means of preventing the emergence of resistant weed biotypes, a mixture of the herbicide inhibitor of carotenoid
synthesis aclonifen with the electron transport (PS II) inhibitor prometryn. As a result the studies, it was shown
that when applied during the sunflower growing season, the interaction of aclonifen with prometryn is synergistic.
However, severe plant damage was observed, which did not decrease even when the rate of prometryn was
reduced to sub-herbicidal. Therefore, mixture of aclonifen and prometryn was further applied to the soil after
sowing the crop. With this application, the interaction of aclonifen with prometryn is additive. As a result of the
research, the application rates of aclonifen and prometryn were determined, which are not inferior to the action
the complex herbicide Primekstra TZ Gold. At the same time, it is an effective factor in preventing the emergence
of herbicide-resistant weed biotypes. As a result of the research, we have identified combinations that meet the
requirements necessary to prevent the emergence of herbicide resistance in weeds.
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