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Pedepar:

1. laHa po60Ta mpUCBsiY€Ha PO3POOLi CIIOCOOIB NONEPEIPKEHHSI BUHUKHEHHS y Oyp'siHiB P€3UCTEHTHOCTI 1,0
rep6iuuziB. €EAMHUM 3aCO60M MOTNEPeIKEHHS! BAHUKHEHHS] PE3MCTEHTHOCTI € KOMIIJIEKCHE 3aCTOCYBaHHS
rep6iLuAiB 3 pi3HUMU MeXaHi3MaMu (ITOTOKCUYHOCTI. [I7151 Monepei>)KeHHs! BAHUKHEHHST PE3UCTEHTHOCTI
NOTEHLiNHi KOMIIOHEHTU KOMIO3U1Lill TOBUHHI MaTH CIiJIbHUI CIIEKTP KOHTPOJIbOBAaHUX BUJIIB OYyp’sIHIB, a 17151
3a0e31e4eHHs BUCOKOi e(DeKTHBHOCTI 3aXUCTY I10CIBiB — CIIEKTP Iil KOXXHOTO 3 KOMIIOHEHTIB Ma€ 6yTU MaKCHUMaJIbHO
MUPOKUM. JlaHMM BUMOTaM BiJI[TOBifIal0Th repOilluiM 3 KJIaciB iHTi6ITOPIiB CUHTE3 KAaPOTUHOIAIB, iHTi6GITOPIB

TPaAHCIOPTY eJIeKTPOHiB y poTocuctemi 2 (PC 2) xs10ponacTis, Ta iHri6iTOPIiB pepMeHTy Xy 6i0CUHTe3Y



xyopo@inis nporonopdipunorenokcugasu (ITPOTO). OCHOBHUM JiMiTyI0UUM (HAKTOPOM [1J151 KOMIIJIEKCHOTO
3aCTOCYBaHHSI [1IeBHUX repbilniiB € edekT ix B3aemogii. Tomy MeToio po6oTu 6ysi0 BUBYEHHS eeKTiB B3aeMoii Ta
Bif6ip KOMGiHaIi!l 3 CUHEPriYHOIO Ta aAUTHUBHOIO B3aeMoieto. OCKiIbKYU cepel, BKadaHUX KjaciB repOilumis €
IIpernapary, CeJIEKTUBHI 00 KYKypyA3u (Zea mays L.), o3umoi nmenuni (Triticum aestivum L.) Ta COHSIIIHMKA
(Helianthus annuus L.), Ha 6a3i OTpUMaHUX JaHUX [lepe6avanocs po3poOUTH CyMillli 1711 3aXUCTY MOCIBiB TaHUX
KyJIbTYp. JJOCinKeHHs IPOBOAUIINCS B yMOBaX BereTallifiHUX Ta M0JIbOBUX YMOBax. [l 3aXUCTY MOCIBiB KyKypyZI3U
Ta 60POTHOU 3 PE3MCTEHTHICTIO 3aCTOCOBYIOTHCS CyMillli rep6iluis iHri6iTopis aterosakrarcuHTasu (AJIC) 3
rep6inugamu inribitopamu I'OI1L. Y BeretaniiiHux JOCTifaX, IPOBEIEHUX 3 BAKOPUCTAHHSM POCJIMH PeIbKU
osiiiHoi (Raphanus sativus var. oleifera), Mmofesb OflHOPiYHMX JBOAOJIBHUX Oyp'sIHIB, IOKa3aHO, 110 B3AEMOIs
rep6iuuay inriiropy I'OI1]] Tonnipanary 3 iHridiropom AJIC puMcyib(pypOHOM € aHTaroHiCTUYHOIO. 3MiHA
AQHTaroHiCTUYHOI B3aeMOZii Ha aIUTUBHY JlOCATrasacs JUIIe NPy 30iIbIIeHHI HOPMY BHECEHHSI PUMCYJIb(YPOHY Yy
IBiui. B TOi1 >)Xe 4yac, Ipu 3aCTOCYBaHHi cyMilli Tosmnipanary 3 iHribitopom TE TepOyTunasnHOM B3aeMO/is €
cuHepriyHoo. [TokazaHo, 10 CUHEepPri3M 3yMOBJIEHUH 30iblIeHHSIM edeKTUBHOCTI 6710KyBaHHs TE Ta 3pocTaHHsIM
iHTEHCUBHOCTI yTBOPEHHS aKTUBHUX GopM KucHIO (AQK). B ymoBax M0JIbOBUX AOCJiJiB BCTAHOBJIEHO, 10 CyMill
TOJINIpaaTy 3 PUMCYJIb(QYPOHOM, HaBiTh 3a MiBUIIEHOI HOPMU BHECEHHSI PUMCYJIb(PYPOHY, HE TaPaHTye
eeKTUBHOr0 KOHTPOJIIOBAHHS OKPEMUX CTiMKUX JO Iii KOMIIOHEHTIB CyMilli BUZiB Oyp’sHiB. Y 3B'13Ky 3i 3MiHOIO
KJIIMaTUYHUX YMOB OCOOJIMBOI Baru HabyBae po3pobka repOilMIHMX CyMilllel 11 3aCTOCYBaHHS B OCiHHIil nepion y
nociBax MIIEHULi 03UMOI. Y 3B513KY 3 LIUM IPOBOJUJIOCh BUBUEHHS €(DEKTIB B3a€MOJIii IPY KOMIIJIEKCYBaHHI
rep6iLuAiB TpbOX Pi3HUX KJIacCiB - iHribiTOPY QiToeHnecarypas sudaydenikany, inribiropy TE meTpubysuny ta
inridiropy ITPOTO kapdeHTpasony. Pesynbraty gociigykeHb 10Ka3asy, o Julle y cyMimi KapdeHTpa3oHy 3
MeTpUOY3MHOM B3a€MOJIisl Ma€ O3HAKU aHTAroHi3My, a B iHIINX B3a€MOJisl € aiuTUBHOIO. [IpoBeeHi 0JIboBi
BUIIPOOYBAHHSI €(PEKTUBHOCTI KOHTPOJIIOBAHHS Oyp'sIHIB Ta CEJIEKTUBHOCTI MO0 KYJIbTypHY MIOKA3ajHy, o NOTpiiiHa
6akoBa cyMmill Hait6inbl ePEeKTUBHO KOHTPOJIIOBAIa OYp’ssHU [IPOTSIrOM YChOro BereTauiitHoro nepiony. Ilpu
3aCTOCYBaHHI B I10CiBi 03uMOi NieHui cymiu nudaydeHikany 3 MeTpuby31HOM Ta NOTPiliHa 6aKoBa CyMilll He
NoCTynasnucs 3a e(peKTUBHICTIO 3aXUCTy Ta 30€PEXKEHHS YPOSKaIO Aii KOMIIJIEKCHOTO repOilluIHOro Ipenapary
MapadoH, nirounMy peuoBMHAMMU SKOTO € iHribiTop nosimMepusanii MikpoTpybouok neHgumeTasit Ta inriditop TE
i30IPOTYPOH, a TAaKOX eKcllepuMeHTanbHOMY Npenapaty GF-2202, skuit mictutb gudiydenikan ta iHriditopu AJIC.
OTpumaHi pe3ysbTaTH CBif4aTh, 1[0 3aCTOCYBAaHHS cymillei audiydeHikaHy 3 METpUOY3MHOM, Ta NOTPiliHOI cymimi
IO3BOJISIE JOCSTTUA BUCOKOI €(DEKTUBHOCTI 3aXMCTy MTOCIBY O3MMOI MIIEHULi 6€3 BUKOPUCTAHHS repoinuiB
inri6iropis AJIC. 3 MmeTo10 po3poOKu repoinuaHoi KoMoautii, sika 6 3abe3nevyyBasa eeKTUBHUM 3aXUCT TI0CIBiB
COHSIIHMKA Bif Oyp’siHiB i Oysa epeKTUBHUM 3aCOO0M IOIE€peKEHHS BUHUKHEHHS pEe3UCTEHTHUX 6i0TUIIiB
Oyp’siHiB, BUBYAJIM CyMill repOiluay iHribGiTOPy CUHTE3y KapOTMHOIAIB akoHi(peny 3 iHribiropom TE npoMeTprHOM.
B pesysbTati IpoBeNeHNx NOCIiIKEHb [I0Ka3aHO, IO [IPU 3aCTOCYBAHHI 110 BEreralii COHSIIHNKA B3a€MOIis
aKJIoOHi(eHy 3 TPOMETPUHOM € CUHEPTiYHO0. OfjHaK CIIOCTEPIraeThCsl CUJIbHE MOMKOIKEHHS POCJIMH, SIKE He
3MEHIIYBaJIOCs HaBiTh IIPY 3MEHIIEHHI HOPMU [IPOMETPUHY 10 cybrepbiuuanoi. Tomy cyminn akyoHipeHy i3
IIPOMETPUHOM [1aJli BHOCUJIM Y TPYHT ICJISl IOCIBY KyJIbTYpU. 32 TAKOTO BHECEHHSI B3a€EMO/Iis aKJIOHI(PEHY 3
IIPOMETPUHOM € aIUTUBHOIO. B pe3ysbTarti IpoBeeHuX AOCaiIKeHb BU3HaYeHi HOpMU BHECEHHS aKkjIoHipeHy Ta
IIPOMETPUHY, SIKi He [10CTYIalThCs Iii KoMIIeKcHoro repoinuny Ilpumexcrpa TZ Tl'onp. [1pu npomy € e(peKTHBHUM
(paKTOpOM NONEPEIHKEHHS BUHUKHEHHS PE3MCTEHTHUX [10 rep6iluiB 6ioTumiB Oyp'siHiB. Y pe3ysibTati NpOBeIeHUX
IOCJIiIKeHb BU3HAYeHi KoMOiHaLii, SKi BiATIOBiIalOTh BUMOTaM, HEOOXiZHMM /1J1s [TOTIepeIKeHHS] BUHUKHEHHS Y
Oyp’siHiB PE3UCTEHTHOCTI 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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