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(57) Pedpepar:

[aHnn BWHaxig CTOCYETbCSA 3aCTOCYBaHHSA asagupaxTuHy A ASfs KOHTPOSIKO PYHTOBOrO LUKIAHWKA
NMonboBOi KynbTypu, Takoi SIK KyKypyA3a abo COHSILLHMK, LUNISIXOM MPOTPYHOBaHHA HaciHHA. [aHun
BMHaxXig TaKOX OXOIMJIE CMOCiO KOHTPOSO I'PYHTOBOrO LWUKiAHMKA MOSIbOBOI KYNbTYpM, WO BKIOYaE
3acTOCyBaHHA e(heKTUBHOI KiNbKOCTi azagmpaxTtuHy A abo asagupaxTuHy A i azagmpaxtuHy B wopno
HacCiHHA BKasaHOi MNONbOBOI KyNbTypu LUMSAXOM MPOTPYIOBAHHA HAaCiHHA Ta 34iNCHEHHSA nocisy
NPOTPYEHOrO HACIHHA.
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FANY3b BUHAXOLOY

[daHun BuHaxig CTOCyeTbCA KOHTPOMO I'PYHTOBUX LUKIOHWKIB NONBOBUX KyNbTYyp, Hanpuknag Takmx
AK KyKypyA3sa (Maic) i COHSALLHUK.

MEPEOYMOBU BUHAXOLY

AzagmnpaxtmH A (Homep CAS: 11141-17-6) i asagupaxtuH B (Homep CAS 95507-03-2) €
aKTUBHUMM iHrpedieHTaMm 3 Ayxe MoAibHO CTPYKTYpOK; BOHM € aKTUBHUMW iHrpegieHTamu
€KCTPaKTIB YaCTUH poCnvH, 0coBNMBO HaCiHHSA, a3agupaxTu iHaincekoi (Azadirachta indica), micueBoi
pocnuHu B IHAIT.

Cepeg BugiB Diabrotica (Diabrotica spp.) KyKypyassiHi KOPEHEBI XXYKM € TaKMMW, O 3yMOBIIOIOTb
MOLLKOKEHHSA KYKYpPYA3W, i € arpecMBHUMU LWKiAHUKaMU pocnuH. [1o HKX, 30Kpema, BiQHOCATbCA
HacTynHi Buaun: Diabrotica barberi, Diabrotica udecimpunctata (Bkntouatoun, Hanpuknag, Diabrotica
udecimpunctata howardi i Diabrotica udecimpunctata udecimpunctata), Diabrotica virgifera zeae Ta
Diabrotica virgifera (3axigHuin KyKypyassiHUn KOPEHEBUN XyK). 3axigHUM KyKYPYA3STHUIA KOPEHEBUN XKYK
noumpusca B €spony 3 lNiBHiYHOI AMepukn. Bnepuue noro sussunm B €sponi y 1992 poui B okonmusix
aeponopty benrpaaa, i ue 6yno no4aTKOBMM MiCLIEM NOrO PO3MOBCIOMXKEHHS. 3axigHUN KyKypya3SaHUN
KOPEHEBUIN XYK MPUCYTHIA B YropwimHi 3 1995 poky. HuHi BiH po3nosciogxkeHun Ha bankaHax, B
YropwuHi Ta CrnioBayymHi, ane TakoX NPUCYTHIN y OeKiNbKox iHWWxX kpaiHax. KyKypyassHi KOpeHesi
XKYKM, BKIHOYAKOUKM 3axigHOro KyKypya3siHOrO KOPEHEBOTO KyKa, € LUKIAHWMKaMW OAHOro MOKOMiHHS, Lo
0O3Ha4ae, Lo BOHN MaTb NULLE OAMH BIONOriYHMIA XUTTEBMIN LUKN (SALE - NMMYMHKA - Nsredka - imaro)
Ha pik. Kykypyasa € iXHbOK OCHOBHOK POCIMHOK-rocnogapeM. BenuyesHuii eKOHOMIYHUI 30MTOK
3aBOaloTb JIMYMHKY, SIKi MPOHMKAKOTL Y KOPIHHA Ta XyloTb noro (ame. dirypy 1). B pesynbTtaTti Takoro
MOLLIKOJXKEHHS KOPEHIB POCNUHW MONAraTb.

IMaro BMKNMKae MOLUKOMKEHHS KyKypyasu. CBOIM pOTOBUM anapaToM AN XKyBaHHsSl Taki imaro
MOLLUKOPKYIOTh (MEPEXOBYHOTH) MATOYKY (KyKYPYA3siHUIA LWOBK abo KyKypya3siHe BOMOCCS 3@ HAPO4HO
Ha3BOW), i Ue MnepeLlikoKae 3anuieHHI0 KyKypya3sHOro KayaHa, WO npu3BoauTb OO HENOBHOro
Habopy 3epeH y Kykypya3sHOMY KayaHi. 2Kylounm MaTOuKM, KYKYPYA3sSHi KOPEHEBI XYKU TaKox
BrpM3alTbCA B NMOYATOK KYKYPYA3u (TOYHIlLIE, TakoX Brpu3atoTbCsi B 3epHa POCAUH Mig JIMCTOBOMO
0BropTKOI0), WO BiAKPUBAE LUMAX TaKOX ANS PisHMX rPMOKOBUX 3axBOploBaHb (Hanpuknag, Ustillago
maydis abo Fusarium spp.).

3 BMLLEBKA3aHOro TaKOX BUMMUBAE, O OAHUM i3 KITHOYOBMX (DaKTOPIB YPOXAMHOCTI KYKYpYyaA3u €
CBOEYACHUIN KOHTPOIb KYKYPYA3stHOTO KOPEHEBOTO XyKa; TOOTO KOHTPOSb KYKYpYyA3sHOro KOPEHEBOro
XyKa Mae nepLuoveproBe 3Ha4YeHHs.

Y GinbLIOCTi BMNAAKIB LUKIOHWKK, LUO XWBYTb Y IPYHTI, € GaratoigHummn Buaamm (TO6TO BOHMU
MOLLKOKYIOTb Kifbka TuMiB pocnuH). o Hux BigHocATbCs BuMAaM ApoTsHukiB (Agriotes spp.), Sk
ABNAOTE COOOK NUYUHKN KOBanMKiB, i NnunHkn xpywa (Melolontha spp.), siki ABNA0TE COOOK NUYUHKK
TPaBHEBMX XPYLUIB. Y I'PYHTI NMMYMHKK Takux BaraTtoigHUX LKiAHWKIB pO3BMBAOTLCA i 3aBAA0Tb LUKOOU
pokamn. BOHM Xyt0Tb KOPIHHA POCMWH, Yy pe3ynbTaTi YOro POCIIMHU HE MOXYTb MOrfMHATU JOCTaTHIO
KiNbKICTb BOAW Ta NOXMBHUX PEYOBUH; (hidionoriyHa akTUBHICTbL POCIMH MOripLLIYETLCA, @ YaCTUHWN Hag
NMOBEPXHEID 3MiHIOITL 3abapBrneHHs Ha XOBTUW | KOPUYHEBUI Konip. 3aranom Taki rpynyM CMMNTOMIB
BVMHUKaOTb MiCUAMW i NPM3BOAATE A0 3HAYHOro PyMHyBaHHS cepepn pocnuH. MNowkomkeHHs € BinbL
CEPVO3HUM Ha KrnacudHuMX KynbTypax (Hanpuknag, KykKypyasa, COHSILUHWMK, LIYKpOBMK Oypsk), ane
NpobremMmn TakoX MOXYTb BUHUKATK, HAaNpuknag, Ha 3epHOBUX.

Y MWHYNOMY HEOHIKOTUHOIAW, HauineHi Ha BCiX LWKIAHWKIB, 3acTOCOBYBanu ANs KOHTPOSO
I'PYHTOBUX LUKIOHWUKIB, TaKMX SK JMYUHKM KYKYPYA3SAHUX KOPEHEBWUX >KYKiB, Hanpukrazg 3axigHoro
KYKYPYA3SHOrO KOPEHEBOIO XyKa, APOTAHUKM | IMYUHKM XpYLLA; O4HaK Le Oyro noe's3aHo 3 Kinlbkoma
HegonikaMu, Hanpuknag, 3arnbennto 64Xin, i ToMy BOHM Oynu BWUMy4YeHi 3 puUHKY E€BpPONENCHKUM
Coto3om. Lle 3Ha4yHO ycknagHoe KOHTPOMb 'PYHTOBUX LUKIAHWUKIB NONbOBUX KYMbTYp.

CbOrogHi HaMMOLWMPEHIWNM PiLUEHHAM ANS KOHTPOSIO JIMYMHOK KYKYPYA3SHUX KOPEHEBUX XYKIB,
TakKuUX K 3aXigHUM KYKYPYA3AHUA KOPEHEBWUWN XXYK, € 3aCTOCYBaHHA CKMafis, O MICTATb aKTUBHUN
iHrpedieHT KOHTaKTHOI dii nipeTpoigHoro Tuny tednyTpwH, Hanpuknag, Force 1.5 G (Syngenta CH).
TednyTpnH € KOHTaKTHUM HENPOTOKCUHOM i Ma€ rapHy eMekTUBHICTb NPOTWU LUKIAHWKIB, SIKi MaloTb
M'SKMA 30BHILLHIA enigepmic. NMpoTe, BiH TakoX TOKCUYHUIA A7 KOPUCHMX OPraHiamis, LLO XUBYTb Y
I'PYHTI, TaknX sIK OOLLIOBI YepB'akW, AKi BidirpatoTb BaXNUBY porb Yy NigTPUMLI 300POBUX YMOB I'PYHTY.
Kpim Toro, 3actocyBaHHs1 BULLEBKA3aHOro, 6€3CyMHIBHO, e(DEKTMBHOIO NPOAYKTY € OOPOTrUM i Takox
Hebe3neyHUm AONs BOAHMX opraHiamie. [JooaTkoBO [0 BULLEBKAasaHUX HeAoniki, LUMPOKe
3aCTOCYBaHHS CTBOPKOE PU3NK PO3BUTKY CTIMKOCTI LLUKIAHWUKIB O AaHOr0 akTUBHOIO iHrpeadieHTa.

CTOCOBHO T'pYHTOBMX LUKIAHWKIB, BiAMIHHUX Bif KYKYPYO3SHUX KOPEHEBUX XYKIB, MOXHa TaKOX
3poOUTN BUCHOBOK, LLO HE iCHYE 3aco0by 3He3apaKeHHs I'pyHTYy abo NpOTPYHOBaHHSA HACiHHA HanexHoi
eeKTUBHOCTI, SIKMA MIir 61U edEeKTUBHO 3HULLYBATU TakuX LUKIOHWKIB, SIK, HaAnpuknag, OPOTSHUKM.
KoHTponb Takox Takux LWKigHWKIB 6a3yeTbCa Ha LUMPOKOMY 3aCTOCYBaHHi KOHTAKTHMX 3aco6iB, i Tinbku
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Taki 3acobu Oynu gossoneHumMu B €BponencbkoMy CoH3i; BOHM BKITHOYAKOTh FpaHyrbOBaHWUIA CKIlag
nig Haseot Belem, akui MiCTUTBL NipeTpoig UMNEPMETPUH KOHTAKTHOI Aii K aKTUBHWM iHIpenieHT.
[aHnii npoaykT MeHW eeKkTUBHUI NPOTU APOTSHUKIB, OCKINbKM KOHTaKTHa [Ais He BigOyBaeTbCs
yepes TOBCTY KYTUKYNY ApOTSHUKIB. Belem He edpeKTUBHUI NPOTU KYKYPYA3SAHOIO KOPEHEBOIO XXYyKa.

OpraHiyHi ectepu hocdopHOi kucnoTu (Hanpuknag, xnopnipudoc i xnopnipudoc-meTrn) ycnilHo
3aCTOCOBYBanNucs MNpOTU FPYHTOBUX LWKIOHWKIB B MUHYNOMY; BOMOrCTb I'PYHTY pobuna ui 3acobwu
rasonodibHNMu, i LUKIOHWKM TMHYNK Yyepes3 BOMXaHHS. 3 ornagy Ha iXHIA WKignveun BNAMB Ha 64xin,
BO4Yy Ta ntoaen, €sponenicbkuin Coo3 BUNYy4YMB Taki akTUBHI iHFpedieHTM 3 puMHKY. Yepes rasudikauito
Taki 3acobu TakoX Oynu LWKIONUBMMM AN KOPUCHWX OPraHiamis, ane He 6ynyM eeKTUBHMMU NPOTK
JNIMYNHOK KYKYPYO3SHOMO KOPEHEBOrO >KYKa, OCKINIbKM MK 3A4IMCHEHHAM MOCIBY i MOSIBOK MNepLUMX
NIMYNHOK MPOXOANUTb 3HAYHMIM MPOMIXKOK Yacy, a ras, Lo YTBOPMBCS, A0 TOro Yacy BUXOaUTb.

BkasaHun Buwle NnpoaykT Force TakoX MeHLW ePeKTUBHUIA NPOTU LWKIOHWKIB 3 TOBCTOIO KYTUKYIOH,
TaKuX 9K OPOTAHWNKN, Yepes NOro akTUBHUI IHFPEedIEHT KOHTAKTHOT Ail.

WO 2016018872 A1 cTocyeTbCsi MOMeKynM apoMaTuvyHOro amigy 3aranbHoi dopmynn | sk
iHCEKTULMOHOIO aKTMBHOIO iHrpefieHTa npoTU LWKIAHWKIB TUNY HeMaToAd, 4NeHUCToHornx Ta/abo
MOIMIOCKIB, MOro oAepKaHHS, CKNaAiB, WO MICTATb BKa3aHUM akTUBHUN iHIPedieHT, Ta iX 3aCTOCYyBaHHS
NpoTW LWKiAHWKIB. Taki aKkTUBHI iHrpedieHTn MOXHa 3acToCOBYBaATW, HaNpuKnag, SK HemaTtoumawu,
akapyuman, iHcekTuumMan, Mantuuugn ta/abo montckouman, HeoboB'A3KOBO y kKOMOIHALT 3 iHWMMK
akTMBHUMK iHrpedieHTamn. Cepepg npubnusHo 2000 WMOBIPHUX KOMMOHEHTIB KOMOGiHaUil Takox
BKa3aHUIM azagupaxTuH. Takox BKasaHe MOXITMBE 3aCTOCYBaHHs Ckragis, cepef 6aratbox iHWux, Ang
00OpOoBKN HACIHHSA.

WO 2012168210 A1 cTOoCYyeTbCSl ONOMDKHOI pe4YOBUHM ANs cKNnagy Anst NPOTPYOBAHHS HACiHHS,
WO MICTUTb LIOHaMMeHLWe OOHY KMEeWKy peyvyoBMHY | CUMiKOHOBE Macno, [0 cKnagie ans
NPOTPYIOBAHHSI HACiHHS, WO MICTATb Taky AOMOMiIKHY PEYOBMHY AMNS CKNady AN NpoTpYBaHHA
HaCiHHS, | 0O 3aCTOCyBaHHA CWMIKOHOBOrO Macrna Ans NiABULLEHHS MNIAWHHOCTI HAciHHA Ta Aangd
3MeHWweHHa nuny. Y npubnuaHo 1000-no3vuinHOMy neperiky akTUBHUX iHFpefdieHTiB, AKi MOXHa
BMKOPUCTOBYBATM Yy CKNagi Ans MpOTPYHBaAHHS HACiHHA, a3agupaxTUH TakoX BKasaHUM cepes
perynstopis pocTy KOMax, BinblU KOHKPETHO aHTaroHICTiB €KAN3OHY.

Y Ron Cherry and Gregg Nuessly, Florida Entomologist 93(1), 2010, pp 52-55 onwucaHa
peneneHTHa gis asagupaxTuHy NPoTK OPOTAHWUKIB.

Y Y.S. Xie et al, The Canadian Entomologist, 123(3), 1991, pp 707-712 onvcaHe BMKOPUCTAHHS
asagnpaxTuHy MNpOTU 3axigHOro KyKypyO3sHOrO KOPEHEBOrO XKyKa LUMSIXOM HaHECEHHS PO34YUHY
asagnpaxTuUHy Ha I'pyHT, TOOTO Nonvey.

HacTynHi OOKYMEHTW TakoX CTOCYlTbCs KOHTpomwo wkigHukis: WO 2007/104720 A1, WO
2014/029639 A1, US 2017/079258 Al, KR 20110033691 A, Otieno et al, Biocontrol 62(1), pp 85-95
(2016), Mordue et al, Journal of Insect Physiology, 39(11), pp 903-924 (1993), Okumu et al, Malaria
Journal, Biomed Central 6(1), p 63 (2007), Lynn et al, Journal of the Korean Society for Applied
Biological Chemistry, 53(5), pp 598-604 (2010), Otieno et al, Journal of Applied Entomology 140(3),
2015.

Y HaBefeHWX BULLE OOKYMEHTaX He 3ragyetbes, Wo asagnpaxtnH A abo asagupaxtuH B moxHa
3aCTOCOBYBaTW 4151 KOHTPOSTHO I'PYHTOBUX LUKIOHWUKIB NONbOBUX KYNbTYP.

OTxe, HeoOXiaHO ©Oyno 3HAMTW HOBI MOXIMBOCTI 3aXWUCTYy POCMAVH AN YCMILUHOrO KOHTPOSIO
I'PYHTOBUX LIKIAHWKIB MNONBbOBUX KYMbTYp | 3MEHLUEHHs KiflbKOCTi BKasaHUX LWKIOHUKIB HWKYe
€KOHOMIYHOro Mnopory, i Bce Le TakMuM YMHOM, WOoO He OOTsXKyBaTW HaBKOMMWLLHE CepefoBuLle, He
CTBOpIOBATK 3arpo3un G6pkonam i He CNpUYMHATK LLKIOIMBOrO BMAMBY Ha 300POB'A NepcoHany, skun
NpoBOANTb POBOTH i3 3aXMCTY POCIUH.

KOPOTKWMIN ONUC OAHOIO BUHAXOAQY

Ha ocHOBi eKkcnepuMMeHTiB aBTOpiB [aHOro BWHaxXody Ha AdaHUA MOMEHT BUSBIIEHO, LWO
NPOTPYOBaAHHA HaCiHHS NONbOBUX KYNbTYp i3 3aCTOCYBaHHAM aKTMBHOIO iHrpefieHTa asagipaxtnHy A
abo kombGiHauii a3agipaxTuHy A Ta aszagipaxTuHy B 3abeaneuye OOCATHEHHS BULLIEBKA3aHWX LiNen.

Byno Takox BMSIBNEHO, WO i3 3aCTOCYBaHHAM KOMMO3WLil, O MICTUTb aKTUBHUI iHIPEdieHT
asagvpaxtuH A, Hanpuknag, Takoi sk komepuinHo goctynHa Neemazal T/S (Trifolio-M GmBH,
Hime4vuunHa), abo Lo MICTUTb aKTUBHI IHFpedieHTn asagmpaxTuH A i asagmpaxtuH B, Hanpuknag, Takoi
Ak komepuiiHo poctyrnHa Neemazal F (Coromandel International Limited Bio Products Division
Thyagavalli, IHgis), 4nNs npoTpyoBaHHSA HACiHHA NOMbLOBUX KYNbTYP, OAEPXKYIOTb HACiHHSA 3 OOOOHKO
NPMPOOHOro MOXOKEHHSA Ta HEeLKignvMBe ANs HaBKOMMWLIHLOIO CepefoBulla, WO € edEKTUBHUM
NPOTU I'PYHTOBMX LUKIAHUKIB.

Takum 4MHOM, Uini, BCTaAHOBMEHI CTOCOBHO [aHOrO BWHAaxody, [HOCAralTbCs LUMISAXOM
3acTocyBaHHs abo cnocoby 3rigHoO 3 He3aneXxHUMK nyHkTamu opMynn BuHaxogy. MNMeBHi nepeBaxHi
BapiaHTW 3AiINCHEHHS1 aHOro BUHaxo4y BU3HAYEHi B 3aneXHUX MyHKTax oopMynn BUHaAxXoAy.
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KOPOTKWIN OMUC F’PA®IYHUX MATEPIATNIB

Ha dirypi 1 nokasaHe 340poBe KOPIHHSA KyKYpYA3M Ta KOPIHHS KyKypyAsw, NOXOBaHe NMYMHKaMu
KYKypYO35IHOTO KOPEHEBOIO XYKa.

Ha oirypi 2 nokasaHa cepegHs KinbKiCTb NMUYMHOK HA POCMAMHY, BM3HAYeHa eKkcnepuMeHTamu
npuknagy 1 ons pisHux suais o6pobku i Ans HeobpobneHOro KOHTPONH.

Ha cirypi 3 nokasaHi cepefHi nokasHukn m.lowa, BU3Ha4yeHi ekcnepumeHTamu npuknagy 1 ans
pi3HUX BUAiB 06pobku i Ans HeobpoONEHOro KOHTPOSIO.

Ha cirypi 4 nokasaHa cepefHsl KifnbKiCTb FIMYMHOK Ha POCIINMHY, BM3HA4YeHa eKcrnepuMeHTamu
npuknaay 2 ans pisHux sugie obpobku i ans HeodpobNeHOro KOHTPOSH.

Ha dirypi 5 nokasaHi cepefHi nokasHukn m.lowa, BU3HAYEHi ekcnepMMmeHTamMu npuknagy 2 ons
pi3HMX BUAiB 06pobKM i ANt HEOOBPOBIEHOrO KOHTPOSHO.

Ha cpirypi 6 nokasaHi pesynbtatn eKcnepumMeHTiB Npuknagy 5.

CMOCOBM 3OIMCHEHHA JAHOIO BUHAXOLY

TakMM 4YMHOM, [aHWA BMHaxig CTOCYETbCHA 3aCTOCYBaHHSA asagvpaxtuHy A Ong KOHTPOINo
I'PYHTOBOrO LUKiAHMKA MOMbOBOI KyrNbTypW LUMASXOM MNPOTPYIOBAHHSA HACiHHA BKa3aHOi MofboBOl
KynbTypu. A3agmpaxTtvH A MOXe 3aCTOCOBYBATUCH SK OAMH aKTUBHWW iHrpedieHT abo y kombiHauii,
Hanpuknag, y kombiHauii 3, Hanpuknag, asagupaxtuHom B. [aHni BuHaxig Takox nepeabadvae cnocio
KOHTPOMIO ['PYHTOBOrO LWIKIAHMKA MNOMNbOBOI KyNbTypu, LWO BKMIOYAE 3aCTOCYBaHHA edEKTUBHOI
KifTbKOCTi  KOMMO3WUii, WO MICTUTb a3aguMpaxTuH A, LWOAO HaCiHHA BKa3aHOI MONbOBOI KynbTypw
LUSIAXOM NPOTPYIOBAHHSA HACIHHA Ta 34INCHEHHS NOCIBY NPOTPYEHOIO HACIHHS.

Axkwo asagupaxTMH A 3acTOCOBYETbCS Yy KoMOiHauii 3 asagupaxtuHom B, 10 Macose
CniBBIAHOLWIEHHST asagupaxTuHy A i asagupaxTuHy B y komOGiHauii Bapitoe nepeBaxHo Big 2,5:1 Ao
10:1, 6inbw nepeBaxHo Big 3:1 go 4:1, sk, Hanpuknag, NpnoénusHo 4:1.

Y nepeBaxHOMY BapiaHTi 3aiicHeHHs cnocoby abo 3acTocyBaHHS 3a AaHuMM BMHaxXo4oMm
I'PYHTOBUIA LUKIOHUK ABMAsie cOBo0 oauH abo Aekinbka BMOpaHUX i3 BUAIB NMUYMHOK KYKYPYA3SHOro
KopeHeBoro >xyka (To6To Buaie Diabrotica, wo 3aBpalTb WKOAW KyKypyasi), ApoTtsHukie (Agriotes
spp.) i nnumHok xpywa (Melolontha spp.). Lle Takox o3Ha4ae, LWo 3acTocyBaHHst abo cnocid 3a gaHum
BMHAxo4oM MOXyTb OyTW cnpsiMOBaHi Ha oAuH abo Aekinbka TuniB IPYHTOBUX LUKIOHMKIB, $IK,
Hanpwvknag, Ha OAMH TUN I'PYHTOBOrO LUKIAHMKA, Hanpuknag, Ha JIMYNHKY KYKYpya3saHOro KOPEHEBOro
Xyka, abo, Hanpuknag, Ha ABa TUNU I'PYHTOBMX LUKIAHWKIB, Hanpuknag, fWMYMHKY KyKypyO3sHOro
KOpPEHEBOro XyKa i ApoTsaHMKa.

MpoTpyloBaHHS HacCiHHA aBnsie coboto  cnoci®é 3axucTty pocnuH  npodpinakTUyYHOro  Tmny.
MpoTpyloBaHHA HACiHHA 3aCTOCOBYETbCHA OIS MOKPUTTS, OOPOOKM HACiHHA aKTMBHUM iHIpedieHTOM
NPOTU LIKIOHWUKIB | NaToreHiB ANA 3axXUCTY HACiHHSA, @ TakoX CXOfiB Ta POCMAVH, L0 BMPOCTalOTh i3
BKa3aHOro HacCiHHS1, NPOTWN BKa3aHUX LLUKIAHWKIB | NaTOreHiB K Ha paHHIX, Tak i Ha Ni3Hix dasax pocTy.
B pesynbTaTi NpoTpyroBaHHS HACiHHA OOepPXYTb NPOTPYEHE HACIHHA.

MpoTpyloBaHHS HaCiHHA NMPOBOAATL i3 3aCTOCYBAHHAM KOMMO3WLI, O MICTUTb a3aanpaxTtuH A i
Hocii. Komnosuuia Takox Moxxe HeOOOB'I3KOBO MICTUTU iHLLI aKTMBHI iHFpedieHTu, Taki siK, Hanpuknaa,
asagvpaxtuH B. Komnosuuii Takox MOXyTb HeoBOB'A3KOBO MICTUTM emyrnbratop Ta HeobOB'A3KOBO
BapBHUK. Hanpwuknag, kOMno3suuis Moxe MiCTUTU POCAMHHY onito. KoHcepBoBaHi B onii KOMNO3uuii,
LLIO MICTSITb @aKTUBHWUW iHrpefieHT azaanpaxTtuH A B Pi3HMX KOHLIEHTpaUisX, € KOMepLinHO AOCTYMHUMU;
Hanpuknag, npoaykt NEEMAZAL F, wo MictuTb azagupaxtuH A nnioc asagupaxtuH B y 3aranbHin
KoHueHTpauii 50000 ppm (50 r/n), oe macoBe cniBBiAHOLWEHHA aszagupaxTuHy A i aszagupaxTuHy B
CcTaHoBUTb NpnbnuaHo 4:1, abo npoaykt NEEMAZAL T/S, wo MictTnTb azagmpaxtvH A 'y KOHUeHTpauii
10 r/n, MOXYTb 3aCTOCOBYBaTUCS ANsi MPOTPYOBaHHSA HaciHHA. KoMepuiiHuiA npoaykT HeoboB'A3KOBO
po30aBnsTb 3anexHo Big 6axaHoi KOHUEeHTpaLi, Wo mae 6yTu 3acTocoBaHa.

MpoTpyloBaHHA HACIHHS MOXe MpOBOAUTUCA 3a [JOMOMOrow Oyab-Akoro obnagHaHHa Aans
NPOTPYOBaAHHA HAaCiHHS, LWO 3aCTOCOBYETbLCA B CinbCbKOMy rocnogapcTsi. [1ig yac npoTpyloBaHHSA
HaCiHHA edEeKTUBHY KiNbKiCTb aKTMBHOMO iHrpedieHTa asagupaxTnHy A abo kombiHauii akTMBHMX
iHrpenieHTiB asaamMpaxTuHy A i azagmpaxTuHy B 3acTocoBylOTb WOAO HACIHHA. [lepeBaxHi BenMyYnHn
003, BKasaHi Ansa rnpoTpyrBaHHS HACiHHA HWX4Ye, PO3YMIlOTbCA SK KiNbKOCTI aKTUBHUX iHIPEdiEHTIB.
[lo3n, BUpaxeHi y 3Ha4YeHHAX r/ra, 03Ha4aKTb KifbKICTb aKTUBHOIO iHrpedieHTa, BUKOPUCTAHOrO A4S
3[iICHEHHsT nociBy 00pobneHoro (NPOTPYeEHOro) HaciHHA Ha nnowi 1 ra. TunoBa Hopma MnociBy Ans
Kykypyasu ctaHoButb 70000 HaciHHS/ra i TMnoBa HOpMa MOCIBY ANs1 COHAWHKMKY cTaHoBuTb 55000
HaciHHs/ra.

Hani HaBepeHi nepeBaxHi 403N ANA NPOTPYHOBAHHSA HACIHHA ANs 3aCTOCYBaHHS asagupaxTuHy A
3a JaHUM BMHAXOOoOM. AKLIO, Hanpwknag, 3acTOCOBYHOTb KOMOiHAUIO, O MICTUTb a3agupaxtuH A i
asagupaxtuH B, ge macose cniBBigHOWEHHA asagupaxtuHy A i asagupaxtuHy B nepeBaxHo
3HaxoauTbca Yy pAianasoHi Big 2,511 pgo 10:1, sk, Hanpuknag, 4:1, TO yci Oo3u, HaBefeHi Ans
asagupaxTtury A, cnig po3yMiTu ik o3y asagmpaxTuHy A nnioc asagmpaxtuHy B.
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Y nepeBaxHOMY BapiaHTi 3aiicHeHHs cnocoby abo 3acTocyBaHHSA 3a [daHWM BUHAXOL4OM
asagupaxtuH A 3acTOCOBYHOTb NPOTU I'PYHTOBMX LUKIAHWKIB KyKypya3u MepeBaxHO 3a J03u, LWOo
CTaHOBUTb LWoHanmeHwe 0,022 mr asagupaxTuHy A Ha HaciHuHy, Binbll nepeBaxHO 3a 403K, Lo
craHoButb 0,022-0,70 mr abo 0,025-0,70 mr Ha HacCiHUHY, We O6inbll nepeBaXHO 3a A03M, Lo
ctaHoBuTb 0,022-0,13 Mr aszagmpaxTuHy A Ha HacCiHMHY, O eKBiBaneHTHO [03i, Aka cTaHoBUTb 1,54-
49 r azagupaxtuHy A Ha rektap, 1,75-49 r azagupaxtuHy A Ha rektap i 1,54-9,1 r azagupaxtuHy A Ha
rektap BignoBigHO, po3paxoBaHin B nepepaxyHKy Ha HOpMy nociBy, wo ctaHoBuTb 70000 HaciHWH Ha
rekrap. Y nepeBaXHOMy BapiaHTi 34INCHEHHSI 0aHOro BMHAXOAY KOHTPONIO MigndaralTb FMYMHKK
KYKYPYO3SHOro KOPEHEeBOro Xyka i ApOoTAHUKN. B iHWOMY nepeBaXXHOMY BapiaHTi 34iMCHEHHS JAaHOro
BMHaxXo4y KOHTPOMO NIiANAralnTb NUYMHKM KYKYPYA3AHOrO KOPEHEBOro XXyKa, APOTSAHMKM i NUYUHKK
Xpyula.

TepmiH "nMnunHka(-M) KyKypyas3siHOro kopeHeBoro xyka" ("nuumHka(-u) BMAIB KYKYpyA3siHOro
KOpPEHeBOro XyKa") 03Ha4yae NUYMHKY(-0K) ogHOro abo Ginblue BuAiB KyKypyaA3siHOrO KOPEHEBOIO XykKa
(Bmuam Diabrotica, o 3yMOBOIOTL NOLWKOMKEHHS KYKypya3un). TepMiH "gpoTaHuK" CTOCYETLCA OQHOMO
abo Ginbwe BWAIB ApOTAHMKA. TepMmiH "nuuuHka xpywa" cTocyeTbcs ofgHoro abo binbwe Buais
NNYMHOK XpyLua.

B iHwWomy BapiaHTi 34iMCHEeHHA 3acTocyBaHHA abo cnocoby 3a JaHWM BUMHaxOAOM ONSA 3axXucTy
KOMOCOBWX CiNbCbKOrOCNOAaPCLKUX KyNbTyp (03UMa MeHuUs, O3UMUA SYMiHb, Spa NIWEeHUUs, Spui
AYMiHb, XMTO, TPWUTMKaMNe Ta iHLWMX KOMOCOBUX POCIWNH) aKTVBHWW IiHFpedieHT asagupaxtuH A
3aCTOCOBYIOTb MPOTWM [PYHTOBUX LLUKIOHWUKIB, NMEepeBaHO APOTSHUKIB Ta/abo NMYMHOK Xpylia, i3
3aCTOCYBaHHSIM TEXHOMOrii NPOTPYIOBAHHA HaCiHHS NepeBaXHO 3a [03W, WO CTaHoBUTL 8-250 mr
aKTMBHOrO iHrpefdieHTa Ha Kr HaciHHSA, WO eKBiBaneHTHO [03i, ska cTaHoBUTb 1,6-50 r akTMBHOrO
iHrpedieHTa Ha rektap, po3paxoBaHiin B nepepaxyHKy Ha HOpMy nociBy, Wo ctaHoBUTb 200 Kr HaCiHHS
Ha rekTap, i Ginbl nepeBaxHO 3a 403M, WO cTaHoBUTL 50-150 Mr akTMBHOrO iHrpedieHTa Ha Kr
HacCiHHS, WO ekBiBaneHTHO [03i, ska crtaHoBuTb 10-30 r akTMBHOroO iHrpedieHTa Ha rekrap,
po3paxoBaHiii B nepepaxyHKy Ha HOpMYy MOCiBY, WO cTaHoBUTb 200 Kr HACiHHA Ha rekTap.

B iHwomy BapiaHTi 34iNnCHeHHs 3acTocyBaHHA abo cnocoby 3a JaHWM BMHaxXOAOM ANS 3axXucTy
3UMOBOI abo BECHSHOI MOMbOBOI KanycTu, ripuuui abo pedbku MOCIBHOI Big I'PYHTOBUX LUKIOHWKIB,
nepeBaXHO APOTAHUKIB Ta/abo NMUYMHOK XpyLLa, i3 3aCTOCYBaHHAM TEXHOMOTiI NPOTPYOBAHHA HACIHHSA
aKTUBHUN HrpedieHT asagupaxTuH A 3acCTOCOBYIOTb NEPEBaXHO 3a [03W, Wo cTaHoBuTb 0,1-7 T
aKTMBHOrO iHrpedieHTa Ha Kr HaciHHSA, WO ekBiBaneHTHO [03i, sika cTaHoBUTb 0,2-14 r akTMBHOIO
iHrpedieHTa Ha rekTap, po3paxoBaHin B nepepaxyHKy Ha HOpMY MOCIBY, LLO CTAHOBUTb 2 KI HACiHHA Ha
rektap, i 6inbw nepeBaXHO 3a 403K, WO cTaHOBUTL 0,45-1,5 1 aKTUBHOrO iHrpedieHTa Ha Kr HaciHHS,
O eKBiBaneHTHO [03i, sika cTaHoBUTb 0,9-3 r aKTMBHOIO iHrpefieHTa Ha rekrap, po3paxoBaHiin B
nepepaxyHKy Ha HOpMy MOCiBY, O CTAHOBUTb 2 KI HACIHHA Ha rekTap.

B iHwomMy BapiaHTi 3giCHEeHHA 3acTocyBaHHSA abo cnocoby 3a JaHMM BMHAxXO4oM ANS 3axXuUcTy
COHSILLHWKY Bif I'PYHTOBUWX LUKIAHMKIB, HANnpuknaa, gpoTsHukiB {Agriotes spp.) Ta/abo nMunHOK xpyLia
(Melolontha spp.) akTuBHWI iHrpedieHT as3agmMpaxTvH A 3acTOCOBYIOTb 3a AOMOMOrOK TeXHOMoril
NPOTPYIOBAHHA HACiHHA MepeBaXHO 3a A03u, Wwo cTaHoBuTb 0,3-12 r akTMBHOrO iHrpegieHTa Ha Kr
HaCiHHS, WO eKBiBaneHTHO [03i, fKka CTaHoBUTb 1,2-48 r aKTUBHOrO iHrpedieHTa Ha rekrap,
po3paxoBaHii B nepepaxyHKy Ha HOpMY MOCIBY, WO CTAaHOBUTb 4 Kr HaciHHA Ha rektap. [na saxucty
COHSILLUHWKY Bif I'PYHTOBMX LUKIOAHWKIB, HANpuknag, OpoTsHukiB (Agriotes spp.) Ta/abo nMumMHOK xpyLia
(Melolontha spp.) akTuBHWI iHrpedieHT asaguMpaxTuH A 3acTOCOBYHOTb 3a [AOMOMOroK TEXHONOril
NPOTPYIOBaHHA HACIHHA MNepeBaXHO 3a [[03W, WO CTaHoBUTbL LWoHarmMeHwe 0,02 mr akTMBHOro
iHrpedieHTa Ha HaciHVWHY, 6iNbll nepeBaXxHO 3a [o3u, wo crtaHoButb 0,02-12 Mr akTMBHOrO
iHrpedieHTa Ha HaciHWHY, i Wwe GinblWw nepeBaxHoO 3a A03u, wo ctaHoBuTb 0,03-0,08 mr akTMBHOrO
iHrpedieHTa Ha HaciHWHY, WO eKBiBaneHTHO A03i, Aka cTaHoBUTb 1,1-6,6 I akTMBHOrO iHrpedieHTa Ha
rektap i 1,65-4,4 r akTMBHOroO iHrpefieHTa Ha rektap BiAMNOBIAHO, PO3paxoBaHin B NepepaxyHKy Ha
HOpMY nociBy, Wo ctaHoBUTb 55000 HaCiHWH Ha rekTap.

Y [opaTkoBOMY BapiaHTi 3[4iIMCHEHHSI 3acTocyBaHHA abo crnocoly 3a AaHMM BMHAxXOAOM [AJis
3axucTy coi abo ropoxy Bif I'pyHTOBUX LUKIOHWKIB aKTMBHUIN IHFPEdiEHT asagupaxTtuH A 3aCTOCOBYIOTb
3a [A0OMOMOroK TEXHOJOril NPOTPYOBAHHA HACIHHA NEepeBaXxHO 3a 403U, WO CTaHoBUTbL 16-500 mr
aKTMBHOrO iHrpedieHTa Ha Kr HaciHHSA, WO ekBiBaneHTHO [03i, ska cTaHoBuTb 1,6-50 r akTmBHOrO
iHrpeaieHTa Ha rekrtap, po3paxoBaHil B nepepaxyHKy Ha HOpMY nociBy, Wo ctaHoBUTb 100 Kr HaciHHS
Ha rekTap, i Ginbl nepeBaxHO 3a [403M, WO cTaHOBUTL 70-250 Mr akTMBHOrO iHrpedieHTa Ha Kr
HaCiHHSA, WO ekKBiBaNeHTHO [A03i, sika CTaHOBUTb 7-25 I aKTMBHOrO IHrpefieHTa Ha rekrap,
po3paxoBaHiii B nepepaxyHKy Ha HOpMy nociBy, Wwo ctaHoBuTb 100 Kr HaciHHS Ha rekTap.

B iHwomy BapiaHTi 3giCHEHHA 3acTocyBaHHSA abo cnocoby 3a JaHWM BUHAxXOAOM NS 3aXMCTY
Copro Bif, r'pYHTOBUX LWIKIAHWKIB aKTUBHWIA IHrpedieHT asagnpaxTnH A 3aCTOCOBYHOTb 3a [OMOMOroH
TEXHONOrii MPOTPYIOBaHHS HacCiHHA nNepeBakHO 3a [d03u, wo crtaHoButb 0,15-8 r akTuBHOrO
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iHrpenieHTa Ha Kr HaciHHS, BinblU NepeBaXHO 3a A03M, WO cTaHoBUTL 0,15-3 r akTMBHOrO iHrpedieHTa
Ha Kr HacCiHHS, WO €eKBiBaneHTHO [03i, sika ctaHoBuTb 1,5-30 r akTMBHOrO iHrpedieHTa Ha rekrap,
po3paxoBaHii B nepepaxyHKy Ha HOpMy MOCIBY, WO cTaHOBUTb 10 Kr HACiHHA Ha rekTtap, i we 6inbLu
nepeBaxxHO 3a 03W, Wo ctaHoBuTb 0,15-1,5 r akTUBHOIO iHrpefdieHTa Ha Kr HaCiHHS, LLO eKBiBaneHTHO
0o3i, sika cTtaHoBUTb 1,5-15 I aKTMBHOrO iHrpefieHTa Ha rekrtap, po3paxoBaHil B nepepaxyHKy Ha
HOpMY nociBy, WO cTaHoBUTb 10 Kr HAciHHA Ha rekTap.

MepeBaxHa go3a akTUBHOro(-ux) iHrpegieHTa(-iB), O 3aCTOCOBYETLCS, 3MIHIOETHCS 3aNEXHO Bif
WKiOQHWKa, Wo nignarae koHTponto. [1o3y BHeceHHs BMOMpalTb 3anexHO Big CTaHy YpaXKeHHs
WKigHUKaMMW.

3aBasikm cBOEMY BioONOriYHOMY MOXOMKEHHIO aKTUBHUI IHFPEdieHT as3agupaxTMH He Mae
HeraTMBHOIO BMMIMBY Ha HaBKOMWLLHE cepefoBuLLE, He 3arpoXye KOPUCHUM XUBUM OpraHiamam, He
WwKkoauTb B6akonam, i Takox 30epirae 340poB'a 0Ci, SKi 3 HAM NpaLoTb.

Ha ocHOBi ekcrnepMMeHTIB aBTOPIB 4AaHOr0 BMHAxX0oAy asaanpaxTvH A 3acTOCOBYIOTb SK 3acid ans
NPOTPYIOBAHHA HACIHHA NepeBaXXHO MPOTU HACTYNHUX I'PYHTOBUX LUKIOHWKIB:

- WKIOHVKX KYKYPYA3W: NUYUHKU KYKYPYA3AHOro kopeHesoro xyka (Diabrotica spp., ocobnuso
Diabrotica virgifera virgifera), apotanukn {Agriotes spp.), nuumHkm xpywa (Melolontha spp.),

- WKIOHVIKW COHALLHMKA: ApOTSHUKKM (Agriotes spp.), nnunHkm xpywa (Melolontha spp.),

- WKIAHMKM 3epHOBOI KONTOCOBOI KyNbTypW (03UMa MLIEHULS, 03MMUI SYMiHb, Sipa MWeHUUd, Spyn
AYMiHb, XXWMTO, TPUTUKarNe Ta iHLWIi KOMOCOBI CiflbCbKOroCnogapcChKi KynbTypu): opoTaHuku (Agriotes
spp.), nn4mHkm xpywa (Melolontha spp.),

- LWKIOHWKM 03UMOI i ipoi MOMbOBOI KanycTu, ripyunLi i pegbku NociBHOI: ApoTsiHUKM (Agriotes spp.),
nnunHkm xpywia (Melolontha spp.),

- LWKIOHWKK CcOi Ta ropoxy: ApoTsiHukM (Agriotes spp.), nnyuuHkmn xpyuia (Melolontha spp.),

- WKIQHWKKM copro: apoTsaHuku (Agriotes spp.), nuumHkm xpywa (Melolontha spp.).

EkcnepvmeHT aBTOpiB 4AaHOro BUHAxXoAy Sk HA MOHOKYNbTYpax KyKypyA3u BiKOM TpU POKW, Tak i
Ha MOHOKYNbTypax Kykypydswn Bikom 60 pokiB NpoOAeMOHCTpyBamnu, WO aKTUBHWWA iHrpedieHT
asagunpaxTuH A CUIbHO MPUTHIYYE FPYHTOBUX LUKIOHWKIB, TakMX SiK MIMYMHKA 3axigHOro KyKypyassiHOro
KOPEHEeBOrOo XyKa, Yy pa3i BUKOPUCTaHHS i3 3aCTOCYBaHHAM TEXHOSOTii MPOTPYOBAHHSA HACIHHS.

AKTVBHWUI HrpedieHT 3acTOCOBYIOTb LWOAO MOBEPXHi HaCiHHA KyKypyasu i3 3acTOCyBaHHSM
TEXHONO i MPOTPYOBAHHSA HaciHHA Ta B Pi3HMX AO3aX.

HosyBaHHsA 1 (06pobka 1): 0,065 Mr akTMBHUKX iHIpeadieHTIB azagnpaxTuHy A + asagmpaxTtvHy B Ha
HaCiHWUHY.

Ho3yBaHHA 2: 0,053 Mr akTUBHUX iHIrpedieHTiB asagupaxTuHy A + azagupaxtuHy B Ha HaciHUHY.

HosyBaHHA 3: 0,043 Mr akTMBHOrO iHrpegieHTa asagupaxtuHy A abo aKTMBHMX iHrpegieHTIB
asagupaxTtuHy A + aszagmpaxTuHy B Ha HacCiHUHY.

HosyBaHHsA 4: a) 0,038 Mr akTMBHOro iHrpedieHTa asagupaxtuHy A abo akTWBHWUX iHrpeadieHTiB
asagupaxTtuHy A + asagupaxtuHy B Ha HaciHuHy; b) 0,033 mMr akTUBHOrO iHrpegieHTa asagmpaxTuHy A
abo aKTMBHUX IHIpeAdieHTIB asagnpaxTuHy A + azagupaxtuHy B Ha HacCiHUHY.

HosyBaHHsa 5: a) 0,025 mr akTMBHOro iHrpedieHTa asagupaxtuHy A abo akTWBHWUX iHrpedieHTiB
asagupaxTtuHy A + asagupaxtuHy B Ha HaciHuHy; b) 0,022 mr akTUBHOrO iHrpegieHTa asagmpaxTuHy A
abo aKTMBHUX iHFpedieHTIB asagnpaxTuHy A + asagupaxtuHy B Ha HaCiHUHY.

HosyBaHHsA 6: a) 0,0125 mr akTMBHOro iHrpegieHTa asagupaxtuHy A abo akTMBHMX iHrpeadieHTiB
asagupaxTtuHy A + aszagupaxTuHy B Ha HaciHuHy; b) 0,011 Mr akTUBHOrO iHrpeieHTa asagnupaxTuHy A.

HosyBaHHsA 7: a) 0,005 Mr akTMBHOro iHrpedieHTa asagupaxTtuHy A abo akTUBHWUX iHrpeadieHTiB
asagupaxtuHy A + asagupaxtuHy B Ha HaciHuHy; b) 0,0043 mMr akTUBHOrO iHrpedieHTa asagnpaxTuHy
A.

Mig yac oujiHKK:

- KiNbKICTb JIMYMHOK Ha POCMMHY BM3HA4Yanu HacTyNHUM YMHOM: Y (PeHOMOriYHIN asi NMYMHKOBOI
ctagiji L3 BukonyBanu 5 pocnvH Ha eKkcnepumeHTanbHy AiNsHKY pa3oM i3 rpyHToBUM KyBom/kyneto
po3mipom 20 x 20 cMm, i XMBi NMMYMHKM NigpaxoByBanu B siMi Ta B 'pyHTOBOMY Kybi/Kyni; i

- TaKoX BM3HAyanuM CTyMiHb PO3KOBYBAHHHA KOPIHHS (MOLUKOMKEHHS KOPEHIB) Ha BUKOMAHOMY
KOPiHHI i3 3aCTOCyBaHHAM Tak 3BaHOi MoaudikoBaHoi wkanu lowa (m.lowa). Lle wkana Big 1 go 6 3
KpokoM 0,5; YuM BULLUMIA CTYMiHb MOLLKOKEHHSA KOPIHHSA, TUM BULUE 3HAYEHHSA, SKE NPUCBOIETLCA
KOpPiHHIO, LLLO Niandarae ouiHoBaHHIO. binbLl KOHKpeTHO MoaudikoBaHa Lwkana lowa (m.lowa) Burnsgae
HacTynHUM YuHoM: 1,0 - BiACYTHICTb nowkomkeHb; 1,5 - Bugumi pybui xumeneHHs; 2,0 - Tpn KOpeHi
3nerka nigpisaHi; 2,5 - 6inblwe TpbOX KOPeHiB niapi3aHi, ane He po3xoBaHi 4o 1,5 AMIB POCIUHY;
3,0 - Bia 1 oo 3 kopeHiB poaxoBaHi o 1,5 gtorMiB pocnuHK; 3,5 - Ginblue HiXk 3 KopeHi po3xoBaHi oo
1,5 gronmie pocnuHu; 4,0 - Becb By30n abo KOpeHi, eKBiBaneHTHi By3ny, 3HULLEHi; 4,5 - npubnusHo 1,5
By3na 3HuLleHo; 5,0-2 By3na 3HuLLEHO; 5,5 - npubnuaHo 2,5 Byana 3HuweHo; 6,0 - Tpn abo Ginblue
BY3MiB 3HULLIEHO.
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Ha mopgudikoBaHin wkani lowa 3,5 € €eKOHOMIYHMM MOPOroM, BULLE SKOTO B Oyab-AkoMy pasi
HeobXiAHO BBOAUTW 3aX04M KOHTPONIO.

OuiHka nNOWKOAXEHHA Ha OCHOBI MoaudikoBaHOI wWkanu lowa € 6inbll TOYHOW, HiK OLiHKa
MOLLKOPKEHHS Ha OCHOBI KiNbKOCTi JIMYNHOK.

OuiHka pesynbTaTiB BUSBMNA, WO KOXHa 3 0bpobok (go3) 1, 2, 3, 4 i 5 npoaeMoHcTpyBana ABHY
3Ha4Hy BiAMIHHICTb Y NOPIBHSAHHI 3 06pobkamu 6 i 7 i HeOOpOBNEeHMM KOHTPONEM Bi4MOBIAHO.

O6pobKy NO3UTUBHUM KOHTPOMEM NPOBOAUNM i3 3aCTOCYBaHHAM 3acoby Ans AesiHdekuii rpyHTy
Force 1.5 G (BmicT TeconyTpuHy: 15 r/kr) y MOoro HamBuLLin pekoMeHAOoBaHin Jo3i, TobTo 15 Kkr/ra.

OuiHka pesynbTaTiB, HaBeAdeHa y nNpuknagax 1-4, EeMOHCTPYE, WO Y A03i NPOTPYOBAHHA HACIHHSA,
wo craHoeutb 0,022 mr/HaciHnHa (1,54 r/ra) abo BuLe, 0OpoOkn Bynn ePEeKTUBHUMU Y MOPIBHSAHHI 3
HeobpobneHnm KoHTporeM. Y Micusax, Ae nonynsauii MMYMHOK Oynu Ginbll YMCNEHHMMM (SIK NOKa3aHo B
npuknagax 2 i 4), BUKIHOYHO NinLwi pe3ynbtat 6ynm gocarHyTi 3a 40NoMOroto 00podku 3 HanBULLMMUN
po3amun (0,053 mr/HaciHmHa i 0,065 mr/HaciHvHa; 3,71 r/ra i 4,55 r/ra BignoBigHO), SiKi NnepeBuLLyBanm
edeKkTn Ak no3mTueHoro koHTpono (Force 1.5 G), Tak i 06poBOK i3 HUKYMMUK A03aMMK.

Lle o3Hayvae, Wo MOXHA JOCAMTU NPUHANMHI eKBiBanNeHTHUX pe3ynbTaTiB 3i 3HAYHUM 3HWKEHHAM
pU3MKIB ONS 340pOB'A, LIKOAW ANS HABKOMMULIHBOrNO cepefoBulla Ta BUTPaAT Yy MNOPIBHAHHI  3i
cnocobamu, ski BXXe BUKOPUCTOBYHOTLCS B CiflbCbKOMY rocnogapcTsi. OTXKe, akTUBHUIM iHFPESIEHT, WO
3aCTOCOBYETLCH 3a JaHNM BUHAXO40OM, HE Ma€ HEraTUBHOTO BMMVBY HA HABKOSULLIHE CepefoBuLLE, HE
3arpoXXye KOPUCHMM OpraHiamam, i TakoX € HELIKIANMBUM Ans 300pO0B'a OCib, SKi BUKOHYIOTb poboTy.
Ha BigmiHy Big TednyTtpuHy (Force 1.5 G), asagupaxTvH He Mae LWKiANMBOrO BMMMBY HA KOPWUCHI
I'PYHTOBI OpraHiaMn, OCKiNbKM BiH MOTpanfse B OpraHiam LKIAHWUKIB Yepes XUBMEHHHA, a He 4yepe3s
KOHTaKT uYM BAMXaHHA. TOMy opraHiamu, gKi He XapuyloTbCHA KOPIHHAM POCIMH, Hanpuknag, OOLoBI
YepB'skn, nepebyBaloTb Yy MOBHIN Geaneui. 3acTocyBaHHS LbOrO aKTMBHOTO iHrpedieHTa 30epirae
KOPUCHI opraHiamu, ski € HeBig'EMHOK YacTMHOK I'PYHTOBOI hayHM Ta CnpusiioTb 30EpEeXXeHHo
HOpMarbHUX 300POBMX YMOB I'PYHTY.

Y KynbTypi COHSALLHMKY EKCNEePMMEHTM aBTOPIB JAHOr0 BUHAxXoAy i3 3acTtocyBaHHAM fo3un 0,04 mr
aKTMBHOrO iHrpedieHTa asagupaxtuHisa A+B (To6To asagupaxtuHy A nnoc asagupaxtuHy B) Ha
HaciHuHy, 0,03 Mr akTMBHOrO iHrpegieHTa Ha HaciHuHy i 0,02 Mr akTUBHOrO iHrpedieHTa Ha HaCiHUHY
BignosigHo, Oe Belem 3acTtocoByBanu sik NO3UTUBHUIM KOHTPOMb, TaKOX OOBOASATb €(EKTUBHICTb
3acTocyBaHHSA i cnocoby 3a [daHum BMHAxXodOM Yy BuMNagky QOPOTAHWKIB. PesynbTatm Takox
nopiBHioBanu i3 HeobpobneHum koHTporemM. CTaTUCTUYHMIA aHani3 NPoAEMOHCTpyBaB, Wo 06pobku
Oynu ycniwHMMK, i koXxHa obpobka Mnokasana 3Ha4yHy BiOMIHHICTb Y MOPIBHAHHI 3 HeobpobneHnm
KOHTponeMm. ExcnepumeHTy npeactaBneHi 6inblw AoknagHo y npuknagi 5.

Y pasi neBHUX POKIB i MEBHUX TEXHOMOTIN KyNbTUBYBAHHSA (Hanpuknag, Benuka KinbKiCTb NUYUHOK
KYKYPYA3SHOrO KOPEHEBOrO KyKa), Moxe OyTu BMnpaBOaHMM 3aCTOCYBaHHSA BULLUX 003 aKTUBHOMO
iHrpedieHTa, HXXK BKa3aHOo BULLIE.

[dopaTtkoBi [petani ekcnepuMmeHTiB aBTOpiB [[aHOro BWHAxody Ta pesynbTatv HaBefeHi vy
npuknagax.

OpfHielo ceprno3HO NepeBarod AaHOro BMHaxody € AOBroTpmBanvi (Benukoi TpueBanocTi) edekt
asagvpaxtuHy A, 3acTOCOBYBaHOro Yy MpOTPytoBaHHi HaciHHA. Ockinbku LwKoAa, CNpUYUHEHa
NNYMHKaMM KYKYPYO3SAHOro KOPEHEBOIO XyKa, BUHMKAE Y HANMI3HILLMA MOMEHT Yacy NopiBHAHO 3 ycima
(MoHodbarosumuK i nonidparoBumMM) LKIAHUKAMKU, BUCOKA e(PEeKTUBHICTb NPOTU FIMYUHOK KYKYPYA3SHOro
KOPEHEBOro Xyka, ik NpoAeMOHCTpyBanu eKCnepvMeHTU aBTOpiB [aHOro BUHAaXoAdy, OEMOHCTpYeE
TpuBanun edekt asagnpaxtnHy A. Takmm UYMHOM, CMOCTEPEXYBaHOro TPUBANoro edekTy TakoxX
OOCTaTHbO ANS YCMILHOMo KOHTPOMK iHWWX FPYHTOBMX LIKIAHWKIB. EkcnepMmeHTM aBTopiB AaHoro
BMHaxody TakOX MNiATBEPIKYOTb BUCHOBOK, LWO asagvpaxtuH A, WO 3acTOCOBYETbCA AN
NPOTPYIOBaAHHA HACiHHSA, TakoX € eMEeKTUBHUM NpOoTU APOTAHWKIB, He3BaXaluuM Ha IXHI TOBCTY
KYTUKYNY, OCKINbKW a3agnpaxTuH NoTpannse B opraHiam rpyHTOBUX OpraHiaMiB yepes XunsneHHs. Lle
BeNnuka nepesara asafguMpaxTUHY Y KOHTPOMi KYKYpyA3SHOro KOPEHEBOro >XyKa Y MOPIBHAHHI 3
TednytpuHom (Force 1.5 G), 3acobom, Sk HaWBINbL LUMPOKO BMKOPUCTOBYETHCS AN BKa3aHOro
KOHTponto, ockinbku Force 1.5 G He ehekTUBHMIA NPOTK OPOTAHUKIB.

OcKinbkn APOTAHMKM i MMYUHKN XpyLa € LWKigHUKaMu-nonicparamu (3anogitotoTb Wkody OinbLu Hix
OHI NONbOBIV KyNbTypi), MOXHA 3 YNEBHEHICTIO 3pOOUTN BUCHOBOK, LLIO MPOTPYIOBAHHA HACiHHSA i3
3acToCyBaHHSAM asagupaxTuHy A abo asagupaxtuHy A + asagupaxtuHy B Takox 3abesnevye
YCMilWHMIA 3axXuUCT Bi4 LWKOAMW, CNPUYMHEHOT LWKiAHWMKaMu-nonicdaramm (OApOTAHUKAMU | NUYMHKaMU
XpyLwia) B iHWKUX NONbOBUX KynbTypax, TOOTO B POCNUHAX, BiAMIHHWX BiJ COHSILLHWKY, TaKuUX K
KyKypya3a, cosl, ropox, COpro, KOrocoBi pOCNuHWY, pinak, ripymus.

MPUKIAON

Mpuknag 1
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[ocnigkeHHs1 KOHTPOSIO NMMYMHOK 3axiaHOro KyKypya3siHoro kopeHesoro xyka (Diabrotica virgifera
virgifera) B KynbTypi Kykypyasun

EkcnepvmeHTM xapakTepr3yBanvcb BUNaaKOBOK MOCTAaHOBKOK 3 4 MOBTOPaMMU.

Micuem npoBeaeHHs1 ekcnepuMeHTiB 6yna MOHOKyNbTypa BikoM Tpy poku B bomope, YropLimHa;
€KCMEePUMEHTM MPOBOAWIM Ha HEBENUKUX AinsiHkax po3MipoMm 18 m2. EkcnepumeHTU npoBOAMMM i3
3actocyBaHHAM cknagy Neemazal T/S, posbasneHoro Bogot, Ana 403 meHwe Hik 100 %. [doswm,
BUpaxeHi y BiacoTkax abo 3Ha4YeHHAX KOHUEeHTpadii, BigHOCATbCA 00 KoHueHTpadii Neemazal T/S B
PiaVHI ANs NpOTPYOBaHHSA HAaCiHHA; Takum YnHoM "ao3a 100 %» abo "koHueHTpauis 100 %» B gaHoMy
npuknagi o3Ha4vyae NPoOTPYHOBaAHHSA HACIHHS i3 3acTocyBaHHSAAM Hepo3BefeHoro Neemazal T/S.

Tun HaciHHs: ribpng DKC-5141.

KinbKicTb pignHn ons npoTpytoBaHHS HaciHHS: 4,32 mn Ha 0,36 Kr HaciHHS.

Hopwma nocisy: 70000 HaciHMH Ha rekTap.

KinbkocTi Ta 003K, 3aCTOCOBYBaHi AN MPOTPYKOBaHHS HACiHHS, NiACyMOBaHi B Tabnuui 1.

Tabnuuga 1

KinbkocTi, 403K, 3aCTOCOBYBaHi ANs NPOTPYOBaHHSA ribpmaHoro HaciHHa DKC-5141 - npuknag 1

[osa Maca 1000 Neemazal T/S Boga AsagupaxtuH A | AsagupaxtuH A
HaCiHVH (mn) (mn) (Mr/HaciHuHa) (r/ra)

100 % 360r 4,32 - 0,043 3,01

5% 360r 3,24 1,08 0,033 2,31

50 % 360r 2,16 2,16 0,022 1,54

25% 360r 1,08 3,24 0,011 0,77

10 % 360 r 0,432 3,89 0,0043 0,30

HeobpobneHun koHTponb, Lo B3arani He ogepxaB 0OpobneHHs, 3aCTOCOBYBanu K HEraTUBHUN
KOHTpPO~b.

MpoTpyoBaHHA HaciHHA NpoBoAuny BpydHy. OaepxKyBanv piavHU Ons NpOTPYIOBaHHS HaCiHHA B
npuaaTHUX KinbKOCTSAX | KOHUEHTpaUisx i3 npoaykty Neemazal T/S wnsixom ix po3BeaeHHs1 BOAOK 3a
HeobXxigHocTi, i noTiM 360 r HaciHHA BUCMNanM B KOXHY 3 pPiguH, i 3aCTOCOBYBanu nepemillyBaHHs ans
3abe3neyveHHs piBHOMIPHOIO HAHECEHHS Ha HACiHWHY 3acoby Ans NPOTPYOBaHHS HACIHHS.

MmMnbuHa nociBy cTtaHoBuna 8 cMm, BIACTaHb MiX psidamum CTaHoBMMa 76 CM, i JOBXWHA MOCIBY
ctaHosuna 18 cm.

3 ogHi€l OinsHkM BUKONyBanu 5 pocnunH pasom 3 Kyneto rpyHTy poamipom 20 x 20 cm 4vepes 8
TWXHIB nicns nocisy. JIMYMHOK 3axigHOro KyKypya3sHOro KOPEHEBOro XyKa paxyBarnu i B Kyni IPYHTY, i
B AMUI, SiKa yTBOpMnacs nif Yyac BMKOMyBaHHSA. KOpiHHA BUKONaHUX POCMWH MoMilany B NnacTUKOBI
nakeTu, noMmiyanu i NoTiM BUOANANU FPYHT i3 3aCTOCYBAHHAM MUIAKU BUCOKOTO TUCKY, i NOLLUKOKEHHS
KOpeHIB OUiHOBanu i3 3actocyBaHHAM MoaudikoBaHoi Wkanu lowa. [JaHi nocTinHo 3anucysanu i nicng
LbOro NPOBOANMN CTAaTUCTUYHY OLLIHKY.

CepefHi KiNbKOCTi NMYMHOK NpeacTaBreHi Ha airypi 2.

Takum YMHOM, ekcrepMMeHTanbHi (3 NPOTPYOBAHHSM HACiHHA) 403K BYnW HACTYMHUMU:

10 % posa: 0,0043 mr azagmnpaxtuHy A Ha HaciHuHy (Cs 10 % Ha cirypi 2),

25 % posa: 0,011 mr azagupaxtuHy A Ha HaciHuHY (Cs 25 % Ha irypi 2),

50 % posa: 0,022 mr azagmpaxTvHy A Ha HaciHuHy (Cs 50 % Ha dirypi 2),

75 % posa: 0,033 mr azagupaxtuHy A Ha HaciHuHY (Cs 75 % Ha dirypi 2),

100 % posa: 0,043 mr azagmpaxTtuH A Ha HaciHuHY (Cs 100 % Ha dirypi 2).

Cepen OUIHEHUX [INSHOK HaWBULLY CepedHI0 KiMbKICTb JUYMHOK (2,7+3,4 NMYMHOK/pOCUHA)
BUSIBNIEHO B HEOOPOOGNEeHOMY KOHTpOi (No3Ha4YeHo sk "KOHTpoOnb" Ha dpirypi 2). HalHux4y cepenHio
KinbkicTe nuumHok (0,4+0,60 nuumMHOK/pocnuHa) BUABMNEHO B AiNsSHKaX, B AKUX 3acitoBanu HaciHHS,
06pobneHe (npotpyeHe) gosoto 100 %, TO6TO aKTUBHUM IHTPEAIEHTOM a3agupaxTMHOM A, HAHECEHUM
i3 3acTocyBaHHAM Hepo3seaeHoro Neemazal T/S.

AHani3, npoBefeHUn i3 3actocyBaHHAM nporpamu SPSS, nokasas 3Ha4vHy BigMmiHHICTL (p < 0,05)
MK JinsiHKamMy B nepepaxyHKy Ha cepefHio KinbkicTb nuumHok (p=0,000; F=5,462). Ha ocHoBI
pesynbTatiB Tecty Tbioki HSD Post Hoc ginsHka HeoBpoOneHoro KOHTPOMO y 3Ha4Hii Mipi
BigpisHanaca (p < 0,05) Big AginsHok, obpobneHnx posow 100 % (Cs 100 %) (SE=0,598,
pTukey=0,003), posoto 75% (Cs 75 %) (SE=0,598, pTukey=0,029) i gosoto 50 % (Cs 50 %)
(SE=0,598, pTukey=0,004) BignoBigHO y nepepaxyHKy Ha CEpPefHI0 KiNbKiCTb NUMYUHOK. [insHka,
0obpobneHa posoto 10 % (Cs 10 %), y 3Ha4Hi Mipi BigpisHanacs Big AINAHOK, obpobneHnx 003010
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100 % (Cs 100 %) (SE=0,598, pTukey=0,014) i go3oto 50 % (Cs 50 %) (SE=0,598, pTukey=0,018)
BiAMNOBIAHO Yy NepepaxyHKy Ha CepeaHto KinbKiCTb IMYMHOK.

PesynbTaTtu ouiHioBaHHSA m.lowa npeactaBneHi Ha dirypi 3.

Cepepn ouiHEeHWX AiNAHOK HaWBULLMIA CTyNiHb nowkomxkeHHsa (m.lowa: 3,23+0,60) cnocTepiranv B
HeobpobneHomy KOHTponi (no3HayeHo K "KOHTpomnb" Ha irypi 3) BigNOBIAHO OO eKCnepuMEHTIB
aBToOpiB AaHoro BuHaxody. HalHwkumin CTyniHb NOLUKOMKEHHSA BignoBigHO A0 wkanu m.lowa
BMU3HAYanu y Bunagky obpobku HaciHHA (NPOTpyeHHSA) HavBuwmmm gosamu (75 % i 100 %).

AHani3, npoBegeHUin i3 3acTocyBaHHsAM nporpamu SPSS, nokasaB 3Ha4Hy BigMiHHICTb (p < 0,05)
MK AinsiHkaMyM Ha ocHoBi nokasHukiB m.lowa (p=0,000; F=27,358). Ha ocHoOBi pe3ynbTaTiB Tecty
Totoki HSD Post Hoc ginsiHka HeobpobneHoro KOHTPOS Yy 3Ha4YHin Mipi BigpisHaeTbesa (p < 0,05) Bia
AingHok, obpobnennx gosoto 100 % (Cs 100 %) (SE=0,2006, pTukey=0,000), go3oto 75 % (Cs 75 %)
(SE=0,2006, pTukey=0,000) i gosot 50 % (Cs 50 %) (SE=0,2006, pTukey=0,000) BignosigHo, Ha
OCHOBI nokasHukiB m.lowa. [linsaHka, o6pobneHa gosoto 10 % (Cs 10 %), y 3HaYHin Mipi BigpisHAETbCA
Big AinsHok, 06pobneHmx gosow 100 % (Cs 100 %) (SE=0,2006, pTukey=0,000), no3ot 75 % (Cs
75 %) (SE=0,2006, pTukey=0,000) i go3oto 50 % (Cs 50 %) (SE=0,2006, pTukey=0,001) BignosigHo,
Ha ocHoBi nokasHukiB m.lowa. [insaHka, obpobneHa pgosot 25 % (Cs 25 %), y 3HaA4Hin Mipi
BiQpI3HAETLCA Big AinsiHOK, obpobneHux gosot 100 % (Cs 100 %) (SE=0,2006, pTukey=0,000),
posot 75% (Cs 75 %) (SE=0,2006, pTukey=0,000) i posoo 50 % (Cs 50 %) (SE=0,2006,
pTukey=0,000) BignoBigHO, Ha OCHOBI NOKa3HMKIB m.lowa.

Mpuknag 2

HocniopXeHHs KOHTPOIIO0 NIMYMHOK 3axigHOro KyKypyasstHoro kopeHeBoro xyka (Diabrotica virgifera
virgifera) B KynbTypi KyKypyasu

EkcnepyvmeHTU xapakTepusyBanucb BUNaaKoBOK MOCTAHOBKOK 3 4 NOBTOPaMMU.

MicLuem npoBeOeHHs ekcnepuMEHTIB Byna MOHOKYNbTypa BiKOM Tpy poku B Xanaysigi, YroplimHa;
€KCnepuMMEeHTU NPOBOAMIN HA HEBENUKMX AiNsgHKax po3Mipom 18 m2.

EkcnepumeHTn nposogunu i3 3actocysaHHaM Neemazal F (asagupaxtvH A:asagupaxtuH B =
npmbnmaHo 4:1), 3miwaHoro 3 sofdoto. [lo3n Gynn BCTAHOBMNEHI TakuMm YMHOM, LWO6 3abesneunTn Te,
wo ob'eaHaHi [o3n asagupaxTuHy A + asagupaxTuHy B y gosax, aki HasmBawoTb gosamm 50 %, 75 % i
100 %, € eksiBaneHTHUMK go3am 50 %, 75 % i 100 % asagmpaxTuHy A BignosigHo npuknagy 1.

Twn HaciHHs: ribpng DKC-5141.

Hopwma nocisy: 70000 HaciHMH Ha rekTap.

KinbkocTi Ta 003K, 3aCTOCOBYBaHi ANs NPOTPYOBaHHS HACiHHS, NiACyMOBaHi B Tabnuui 2.

Tabnuuga 2

KinbkocTi, [o3W, 3aCTOCOBYBaHi AN NpoTpytoBaHHSA ribpmuaHoro HaciHHA DKC-5141 - npuknag 2

[osa Maca 1000 Neemazal F Bopa Asanlgpie;(mm A3agnpaxTtuHm
HaCiHWH (r) (mn) (mn) (M/HaCiHWHa) A+B (r/ra)

150 % 360 1,29 3,03 0,065 4,55

125 % 360 1,08 3,24 0,053 3,71

100 % 360 0,86 3,46 0,043 3,01

75 % 360 0,65 3,67 0,033 2,31

50 % 360 0,43 3,98 0,022 1,54

B3actocoByBanu Force 1.5 G-ty nosi 15 kr/ra B AKOCTi NO3UTUBHOIO KOHTPOSHO.

HeobpobneHunit KOHTPOMb, WO B3arasni He ofgepxaB 0b6pobMeHHs, 3aCTOCOBYBanu sik HeraTUBHUMN
KOHTpOrnb. [1poTpyloBaHHA HACiHHA npoBOAMNKU BPYYHY. PigMHWM Ans npoTpyroBaHHA HacCiHHA B
npuaaTHUX KinbKOCTSX | KOHLEeHTpaUisax oaepxyeanu 3 npoaykty Neemazal F winaxom ix po3seaeHHst
BOAO 3a HeobxigHocTi, i moTim 360 r HaciHHA BucUManu B KOXHY 3 piduH, i nepemiwyBaHHS
3acTocoByBanu Ans 3abe3neyeHHs PiBHOMIPHOMO HAHECEHHS Ha HACIHUHY 3aco0y AN NPOTPYHOBAHHS
HaCiHHS.

MnbuHa nociBy ctaHoBuna 8 cM, BiACTaHb MK pspgamu cTaHoBuna 76 cMm, i JOBXMHA MOCiBY
cTaHosuna 18 cm.

3 ofHi€el OinsiHKM BUKOMyBanuM 5 pocnvH pas3om 3 Kyrnew rpyHTy po3mipom 20 x 20 cm yepes 8
TWXHIB nicng nociBy. JIMUMHOK 3axiAHOro KyKypyA3stHOro KOPEeHEBOro Xyka paxysarnu i B Kyni FpyHTY, i
B AMLUi, ika yTBOpUracs nif 4Yac BUKOMyBaHHA. BukonaHe KOPiHHSA pPOCMWH nomiwianu B NIacTUKOBI
nakeTun, nomiyanu i nNoTiM rPyHT BMAANSANW i3 3aCTOCYBAHHAM MUWKU BMCOKOrO TUCKY, i OUiHIOBanNu
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PO3XOBYBaHHS i3 3acTOCyBaHHAM MoaudiikoBaHoi wWwkanu lowa. [aHi nocTinHO 3anucyBanu i nicns
LbOro NPOBOAMIIN CTATUCTUYHY OLIiHKY.

CepepHi KiNnbKOCTi NMYMHOK NpeacTaBneHi Ha airypi 4.

Takum YMHOM, ekcnepuMeHTarnbHi (3 NPOTPYIOBaHHAM HaciHHSA) 403K Byny HacTyNHUMM:

50 % posa: 0,022 mr azagmpaxTtuHiB A+B Ha HaciHuHy (Cs 50 % Ha oirypi 4),

75 % posa: 0,033 mr azagupaxtuHis A+B Ha HaciHuHy (Cs 75 % Ha dirypi 4),

100 % posa: 0,043 mr aszagupaxTtuHiB A+B Ha HaciHuHy (Cs 100 % Ha oirypi 4),

125 % posa: 0,053 mr azagunpaxtuHiB A+B Ha HaciHuHy (Cs 125 % Ha dirypi 4),

150 % posa: 0,065 mr azagnpaxtuHiB A+B Ha HaciHuHy (Cs 150 % Ha dirypi 4).

HinaHka (Xangysig) gaHOro npuknagy marna BUKITHOYHO BUCOKY 3apaXkeHiCTb I'PYHTY NUYMHKaMU
KYKYPYA3SHOrO KOPEHEBOTO XyKa.

Cepea oOuiHEHMX OINSHOK HaMBULLY CEPEAHI0 KiNbKiCTb NuumHoK (4,20+2,91 nuumHok/pocrnuHa)
BUSIBIIEHO B AiNsiHUi HeobpobneHoro KOHTpornt (no3HaveHo sik "KOHTpomnb" Ha dirypi 4). Opyry
HamBuLly cepefHio KinbkicTb nuumHok (3,00+2,00 nuumHOK/pocnvMHA) BU3HA4YanM Ha pPOCrMHaX,
0bpobneHnx posoto 50 %. HanHwk4yy cepefHio KiNbKiCTb NUYMHOK BWM3HA4yanu Ha pOCrvHaXx,
06pobneHux gosoto 125 % i gosoro 150 % signosigHo. Y Bunagky Cs 150 % (gos3a 150 %) i Cs 125 %
(no3sa 125 %) cepenHs KinbkicTb nuumHok ctaHosuna 1,50 (+ 1,61) nuumHok/pocnmHa i 1,20 (+ 1,40)
nnumHok/pocnuHa BignosigHo. Ona takux o3 (Cs 125 % i Cs 150 %), NOpiBHSHO 3 NO3UTUBHUM
koHTponem (Force 1.5 G), Bu3Havanu 3Ha4yHO HWxYi (MpubnnsHo 50 %) KiNbKOCTi IMYMHOK.

OpHodakTopHui aHanis ANOVA, skuidi npoBoAunK i3 3actocyBaHHsM nporpammn SPSS, nokasaBs
3HayHy BigMiHHiCTb (p < 0,05) MmiX ginsHkamu B NepepaxyHKy Ha CepefHio KinbKiCTb JMYMHOK
(p=0,000; F=4,621). Pe3ynbtatn Tecty Tbioki HSD Post Hoc nokasanwu, L0 Ha OCHOBI KinbKOCTEW
NMYUHOK JinsiHKa HeoOpobGreHoro KOHTPOMK y 3HauyHiM Mipi BigpisHanaca (p < 0,05) Tinekn Big
06pobkun Cs 150 % (SE=0,663, pTukey=0,002) i Big 06pobku Cs 125 % (SE=0,663, pTukey=0,000).
Hi npoTpytoBaHHS HACiHHS, 3aCTOCOBYBaHe B MEHLUMX J03aXx, Hi No3MTuBHUIA KoHTponb (Force 1.5 G)
He nokasanu 3Ha4yHoi BiAMIHHOCTI y MOPIBHAHHI 3 AiNAHKOI HEOBPOBNEHOro KOHTPOIHO.

PesynbTaTtu ouiHoBaHHA m.lowa npegcTasneHi Ha girypi 5.

Cepep OUiHEHVX LiNsTHOK HAMBULLWA CTYMNiHb MOLUKOAXEHHS BUSIBIIEHO B AiNsHUi HeobpobneHoro
KOHTPOMIo (MO3Ha4YeHo sk "KOHTpONb" Ha airypi 5); cepeaHii NokasHWK lowa CTyneHsA MOLUKOMKEHHS
ctaHoBuB 4,42 (£ 1,16). JaHni nokasHWK 3HA4YHO BuMLLEe MokasHuka m.lowa 3,5, akui BBaXaeTbCA
rPaHNWYHUM 3HAYEHHSIM EKOHOMIYHOT wkoau. [pyre HanBuwe cepefHE MOLUKOMKEHHS KOPEHIB
(2,68+0,75) Bu3Ha4anu Ha pocnuHax, 06pobneHmx gosot 50 %. HalHwk4ye cepedHE MOLUKOMKEHHS
KOpEHiB BM3Ha4YanM Ha pocrvHax, obpobneHux po3o 125 % i po3owo 150 % BianoBIAHO;
€(EeKTMBHICTb TakuxX [BOX HaMBULIMX [03 HaBiTb nepeBullyBana eqeKkTUBHICTL MNO3UTUBHOIO
koHTponto (Force 1.5 G). Y Bunagky Cs 150 % (nosa 150 %) i Cs 125 % (nosa 125 %) cepepHin
nokasHuk lowa craHoeus 1,75 (£ 0,62) i 1,85 (x 0,62) BignosigHo.

OpHodpakTopHui aHania ANOVA, sakuii npoBogunu i3 3actocyBaHHsM nporpamum SPSS, nokasas
3HayHy BigMiHHICTL (p < 0,05) mix ginsgHkamu Ha ocHOBI MokasHukiB m.lowa (p=0,000; F=28,322).
Pesynbtatn Tecty Toioki HSD Post Hoc nokasanu, wWo Ha OCHOBI nokasHukiB m.lowa AinsiHka
HeoBbpobneHoro KOHTPOM Yy 3Ha4Hin Mipi BigpisHaeTbes (p < 0,05) Big KOXHOI iHWOI AingHkM. Ha
OCHOBI pe3ynbTaTiB KOXXHa 06pobKka YiTKO BiOKPEMMIETLCA Bif CTYNEHsl MOLUKOOXEHHS KOPEHIB Ha
AinNsHUi HeobpobIEHOro KOHTPOIH.

Pesynbtatv 4iTko nokasyloTb, WO 3acTOCOBaHi KOMMO3WLIl MalwTb MPUHANMHI  Taky X
edeKkTUBHICTb, sk Force 1.5 G (TednyTpwH), WO € LUMPOKO 3aCTOCOBYBaHMM 3acobom anst AesiHdekuii
I'PYHTY, 0COBNMBO y BMLLINX O03aX.

Mpuknag 3

HocnigXeHHs KOHTPOIMIO NNUYMHOK 3axigHOro KykypyassiHoro kopeHesoro xyka (Diabrotica virgifera
virgifera) B KynbTypi KyKypyasu

EkcnepumenTtn, nogibHi oo Twx, wo onucadi y npuknagi 1, 6ynn BcTaHoBneHi Ha 60-pivHin
MOHOKYNbTYpPi KyKypya3u y Pontokmyxan, YropwmHa. OCKinbkn KyKypyAa3y BUPOLLYBanu Ha OQHOMY i
TOMY X MiCLi MPOTArom Ayxe TPMBAaNoro Yacy, NOLWKOMKEHHS Big NTMYMHOK KYKypyO3sSHHOTO KOPEHEBOIo
XyKa BBaXkanv 3HaYHUM.

Ha BigmiHy Big ekcnepumeHTanbHUX yMOB npuknagy 1, B TakMx ekcrepumMeHTax 3acTocoByBanu
Tinekn go3y 100 % i po3y 50 %, i ix nopiBHOBaNu 3 AiNsAHKO HeoOGpobNeHoro KOHTPOmN Ta 3
3acTocyBaHHSAM 3acoby ana aesiHdekuii rpyHTy Force 1.5 G (tedonyTpuH) y nosi 15 krira.

3 TOYKM 30pYy SIK KifbKOCTI JIMYMHOK, TaK i MOLUKOKEHHSA KOPEHIB, 3aCTOCYBaHHA 3a [AaHUM
BMHaxXo4oOM MpautoBano ayxe aobpe. CepedHs KinbKiCTb NMUYMHOK Ha pOCNMHY cTaHoBuna 2,15 Ha
AinsHUi HeobpobneHoro koHTponto, 0,27 Ha AinsHui, 06pobneHin 3a gonomoroto Force 1.5 G, i Ha
AinsaHui, obpobnerin gosot 100 % aszagMpaxTUHy LWINASXOM MPOTPYOBAHHA HacCiHHS, i 0,73 3 fo3oto
50 %. CTaTMCTMYHMIA aHani3 4YiTko NPOAEMOHCTPYBAB, WO HA OCHOBI KiNbKOCTI JIMYMHOK Ha POCIUHY
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KOXXHa 3 06pobneHux AinsiHoK 3HA4YHO BiOPI3HAETHCA Big, HEOOPOGIEHOro KOHTPOSO; NPOTPYIOBAHHS
HaciHHa no3ot0 100 % npu3Beno 00 3HAYHO HWXKYOI KINBKOCTI JIMYMHOK, HIDX NPOTPYHOBAHHS HACiHHS
Ao30t0 50 %.

CTOCOBHO MOLLKOKEHHSA KOPEHIB, CepeaHin NokasHnk moandikoBaHoi wkanu lowa ctaHosus 1,8
Ha AinsHui HeobpobneHoro KOHTPONO; Ha 06pobneHux AiNsHkax nokasHuku ctaHosunu 1,6, 1,33 i
1,42 i3 3actocyBaHHaAM Force 1.5 G, i3 3actocyBaHHAM nNpoOTpyloBaHHA HaciHHA 100 %
asagupaxTMHOM Ta 3 3aCTOCYBaHHSAM MPOTPYHOBaHHA HaciHHA 50 % asagupaxTMHOM BiAMOBIAHO, LLO
BKa3sye Ha Te, L0 HaWHWXYMIN CTYNiHb NOLUKOXXEHHA 3HOBY CNOCTepiraBcs y BMNagky NpoTpYBaHHS
HaciHHsA HamBuMwoto go3oro (Cs 100 %).

Mpuknag 4

HocnigkeHHs1 KOHTPOIIO NIMYMHOK 3axigHOro KyKypyassiHoro kopeHeBoro xyka (Diabrotica virgifera
virgifera) B KynbTypi Kykypyasm

EkcnepumeHTn, onncaHi y npuknagi 2, npoBogunn Takox y POUTOKMYan.

3acTocoByBaHi 003U NPOTPYOBaHHA HaciHHA Bkroyanu 50 %, 75 %, 100 %, 125 % i 150 %
(BignoBigHi 4O3K aKTUBHOrO iHrpedieHTa asagupaxTuHis A+B Ha HaciHMHY Bynu Takumu, K onNmncaHo y
npuknagi 2), siki nopisHoanu 3 Force 1.5 G i 3 HeobpobreHUm KOHTponem.

CepepfHs KinbKiCTb IMYMHOK Ha POCNMHY cTaHoBuna 4,95 Ha AinsHui HeobpobneHoro KOHTPO Ta
2,40 Ha ginsHui, o6pobneHin 3a gonomoroto Force 1.5 G.

Y Bunagky npoTpytoBaHHA HaciHHA 3a gornomoroto Neemazal F cepefHi KiNbKOCTi NIMYMHOK Ha
poCnuHy Oynn HacTYNHUMMU:

50 % po3sa: 2,60; nosa 75 %: 2,20; no3a 100 %: 1,40; no3a 125 %: 1,90; no3a 150 %: 2,10.

Taknum YMHOM, B JAHOMY eKCnepuMeHTi y POUTOKMY»ai cnocTepirann CUnbHUIA BNSIMB LUKIOHWUKIB,
npeacTaBneHnx KyKypyassHUM KOpeHEeBUM XYKOM.

CTaTMCTMYHWUIA aHani3 YiTKo NPOAEMOHCTPYBaB 3HauHI BiAMIHHOCTI MidK KOXXHOI 3 06pobreHnX 30H
i HeOBPOBNEHNM KOHTPONEM B NEpEepPaxyHKy Ha CepenHto KifbKiCTb IMYMHOK HA POCIMHY.

CTOCOBHO NOLLKOMKEHHS KOPEHIB, CEpeaHin NokasHUK mogmdikoBaHoi Wwkanu lowa craHosuB 3,55
Ha finsHui HeobpobneHoro KoHTponto, ane 6yB HabaraTo HWXKYMM Ha 06pobneHux ginaHkax: 1,78 anga
AinsHkn, obpobneHoi 3a gonomoroto Force 1.5 G; 2,10 y Bunagky NpOTPYKOBaHHS HACiHHS 003010
50 %; 2,08 y Bunagky nNpoOTPytOBaHHA HACiHHSA 403010 75 %; 2,18 y BMNagKy NpoTpyOBaHHSA HaCiHHSA
po3oto 100 %; 1,60 y Bunagky npoTpytoBaHHS HACiHHS go3ot 125 %; i 1,78 y Bunagky npoTpytoBaHHS
HaciHHsa go3oto 150 %.

CTaTMCTMYHUIA aHani3 nokasaB SIBHY 3HaYHy BiAMIHHICTb MK KOXHOK 3 0OpoOneHux OinsHoK i
HeoOpobneHMM KOHTpONieM, afle Taka 3HayHa BiAMIHHICTb He crnocTepiranaca Mk obpobrneHumun
ainaHkamu. MNpoTe Havkpalli pe3ynbTatyu crnocTepirany y Bunagkax npoTPYOBaHHSA HaCiHHS 403010
125 % i posoto 150 % BignoBigHO, WO Oynu aHanorivHUMKM pesynbtaTam MO3UTUBHOIO KOHTPOJIO
(Force 1.5 G) abo HaBiTb NepeBepLLyBany ix.

Mpuknag 5

JocnigXeHHs1 KOHTPOM APOTSAHUKA Y KYNbTYPi COHALLHUKY

EkcnepumeHTM xapakTepunsyBanvcb BUNaaKoBO NOCTAHOBKOK 3 4 NOBTOpPaMM.

Micuem npoBegeHHs ekcnepumeHTiB 6yno Tucanwok, YropwuHa; ekcnepMMeHTu npoBoaunu Ha
HEeBENMWKMX AinsiHkax po3mipomM 18 m2.

EkcnepvmeHTn npoBoamnm i3 3actocyBaHHAM Neemazal F, po3baBneHoro Bogoto, y 4o3ax MeHLle
"100 %». 0o3n Oynu BCTAHOBIEHI TakMM YMHOM, WOO 3abe3neunTu Te, WO 031 a3agupaxTUHy, Lo
BignosigatoTb go3am 50 %, 75 % i 100 %, daktnyHo ekBiBaneHTHi gosam 50 %, 75 % i 100 %
BiANOBIOHO i3 nonepeaHix Npuknagis.

Tun HaciHHg: ES Loris.

KinbkocTi Ta 403K, 3aCTOCOBYBaHi A58 NPOTPYOBAHHSA HACIHHSA, NiACyMOBaHi B Tabnuui 3.

KinekicTb pigMHn Ana npoTpyoBaHHA HaciHHA cTaHosuna 12 n Ha 1000 Kkr HaciHHS.

KinbkicTb HaciHHg: 55000 HaciHWH Ha rekTap.

IcTopia ginsHKM: y nonepedHi poku rnokauia 6yna nyrom (oTxe, OYikyBanu 3HAYHWA BMMMB
LWKIOHWKIB, | BUSIBUOCS, LLO AINCHO TakK i Oyro).

Cama no cobi icTopis OingHkM BXe BKkasyBara Ha 3Ha4HWMI BNAMB LUKIgHMKIB. [Ons Toro, wob we
OinbLle nepekoHaTMCs B TOMY, WO AiNAHKA 3HaXOAWTbCS Mig CUIbHMM BMAMBOM APOTSHUKIB, OyB
NigroToBNeHWn nporHo3. 3amiwyBanu Kyrnbku po3MipoM 6-7 CM i3 3acTOCyBaHHAM BIBCSHOIO
OopoLuHa, apbkaxiB, OOpoLIHa i LyKpY; KyJNbKX NOTIM NOMILLANKX B CiTKY i 3aKOnyBanu B KiflbKOX MiCLsIX
OiNSHKM sK nacTtkn. Yepe3 2 TWXKHI NacTKM BUKOManNM i NEpeBipUnM Ha HasABHICTb APOTSHUKIB.
[MporHo3oBaHUN ekCrnepuMeEHT aBTopIB JaHOro BMHaxXo4y MoKasas, Lo LWKIAHWKW NPUCYTHI B AOCTATHIN
KiNbKOCTI Ha AinsHui 3rigHO 3 NOCTAHOBKOK €KCMEPUMEHTY.

MmMbuHa nociBy cTtaHoBuna 6 cM, BigCTaHb MK psgamu cTaHoBuna 76 cMm, i JOBXMHA MoOciBY
cTaHoBuna 24 cwm.
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[MpoTpytoBaHHA HaCiHHA NPOBOAMMAM BPYYHY. PignHM Ona nNpoTpyloBaHHA HacCiHHS B NpuaaTHMX
KINbKOCTSIX | KOHUEHTpauisx ogepxysanu 3 npoaykty Neemazal F wnaxom iX po3BegeHHs BoAOK 3a

HeoOxigHocCTi, i

noTiM HacCiHHA BucUNanu y piguHu, i

3aCTOCOBYBanu mnepemillyBaHHs ansi

3abesneyeHHs pPiBHOMIPHOIO HAHECEHHS Ha HACiHWHY 3acoby AnA NPOTPYOBAHHS HACIHHS.

Tabnuusa 3

KinbkocTi, 403K, 3aCTOCOBYBaHi AN NPOTPYOBaHHS HaciHHA ES Loris - npuknag 5

AsagmpaxTuHu
[osa Maqa 1000 Neemazal F (mn) Boga (mn) A+B AsanypaxTini
HaCiHWH (T) . A+B (r/ra)
(Mmr/HaciHuHa)
100 % 667 8 - 0,04 2,2
75 % 667 6 2 0,03 1,65
50 % 667 4 4 0,02 1,10

EkcnepumeHT ouiHtoBanu wnsaxom nigpaxyHky 100 pocnuH Ha ginsHKy. BusHadanu, wo Kinbkictb
NOLLKOKEHUX pocrnvH cTaHoBuna 100 pocnuH Ha AinsHui; ue BKMYano BidyanbHe CMOCTEPEXEHHS.
MowkoKeHi POCHUHM BU3HaYanu sk Taki pocnuHK, isionoria Skux BiApI3HAETbCA Big4 HOpManbHOT
Gizionorii. Mg 4ac oOuiHKM BCi pocnMMHM 3 BUMAMMWMU CUMMOTOMaMK, $K Hanpuknag >XOoBTe
3HebapBneHHsl, KopUYHeBe 3HEOAPBIEHHS, B'SSHEHHS, MOBHE 3HULLEHHS], BBaXXarnuW NMOLUKOAXKEHUMMU.

PesynbTatn nigcymoBaHi B Tabnuui 4 i Ha dirypi 6.

Takum YmHoMm, ekcnepmmeHTanbHi 4o31/06pobkun Bynn HacTyNnHUMK:

100 %: 0,04 mr azagmpaxtuHiB A+B Ha HaciHuHy (Cs 100 % Ha dirypi 6),

75 %:0,03 mr azagupaxtuHis A+B Ha HaciHuHy (Cs 75 % Ha dirypi 6)

50 %: 0,02 mr azagmpaxtuHiB A+B Ha HaciHuHy (Cs 50 % Ha dirypi 6)

HeobpobneHun koHTponb: B3arani He NpoBoaun o6pobneHHs ("KoHTponb" Ha dirypi 6)

Belem 0,8 mr (unnepmeTpuH): 12 kr/ra rpaHyneoBaHoro npoaykty ("Belem" Ha cpirypi 6)

Tabnuuga 4

KinbkicTb nowkomkeHux pocnuH ceped 100 o6pobnermx pocnuH i 100 pocnuH HeobpobneHoro

KOHTPOIO
MosTop Ne 100 % 75 % 5006 | 1600POONeHM g g 8
N KOHTPOIb

1. Cepeg 100 pocnuH 3 2 16 30 3

2. Cepeg 100 pocnuH 1 0 14 20 10

3. Cepeg 100 pocnvH 2 3 12 47 15

4. Cepeg 100 pocnuH 3 3 20 38 8

3aranom cepeg 400 pocnvH 9 8 62 135 36

% 2,25 2 15,5 33,75 9

Hiarpama Ha irypi 6 AeMOHCTPYyE, WO HaNBULLMIA CTYMNiHb MNOLUIKOMKEHHSA BUSABMEHO Ha AiNAHL
HeoOpobneHoro KOHTposto (Mo3Ha4YeHo sk "KoHTpornb" Ha dirypi 6), Lo 4EMOHCTPYE MOLLKOKEHHSA Y
33,75 % pocnuH; nicns uboro nposogunu obpobky Cs 50 %, ae 15,5 % pocnuH Gynu NoLKOOXeHi,
Hes3Ba)katoun Ha obpobky. Havikpalyli pesynbtaT ogepxysanu 3a gonomoroto o6pobok Cs 100 % i Cs
75 %, wo geMoHCcTpyTb 2,25 % i 2 % NOLWKOAXEHUX POCMVH BiANOBIAHO; MICNSA LbOro NpoBoAnNnU
00po6ky 3a gonomoroto Belem, Wo € 4O3BOMNEHMM i Y LIEW Yac KOMEPLIAHO OCTYMHMM NPOAYKTOM, LLO
MiCTUTb LMNEPMETPUH SIK aKTUBHWI iHrpedieHT (9 %).

CtaTnCTnyHMIA aHani3 nokasas, Lo 0bpobku Bynu ycniwHMMK, | koxHa 0B6pobka nokasana 3Ha4YHy
BIMIHHICTb Yy MOPIiBHAHHI 3 HeobpobneHum KoHTponem. AHania nNpoAeMOHCTpyBaB, WO 06pobka
no3ot0 100 % i 06pobka 0o30t0 75 % nokasytoTb 3HAYHY BiAMIHHICTb Y MOPIBHSAHHI 3 06pO0KOI0 403010
50 %.

SOPMVYJIA BUHAXOLOY

1. Cnocib KOHTPONO I'PYHTOBOIO LUKiAHMKA NOMbOBOI KyNbTYpK, L0 BKIOYAE eTan NpoTpyloBaHHS, Ha
SIKOMY HacCiHHSl BKa3aHOi MOMbOBOI KyNbTypW NPOTPYIOThL asagupaxTuHom A, Ae nonboBa KynbTypa
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aBnsde cobow KyKypyasy, i IPYHTOBWUMA LWKIOHWK SIBMISiE COOOH JNMYMHKY 3axigHOro KyKypyA3sIHOrO
KOPEHEBOro XykKa.

2. Cnoci6 3a n. 1, k1A BiAPISHAETbLCA TUM, WO HACIHHA NPOTPYIOTL 3a 403K a3agnpaxTuHy A, Wo
ctaHoBuTb 0,022-0,7 Mr/HaciHuHa.

3. Cnoci6 3a n. 1 abo 2, skuin Bigpi3HAETbLCA TUM, LLIO HACIHHS NPOTPYTL 3a 403U asagupaxTUHy
A, wo ctaHoBuTb 1,54-49 r/ra.

4. Cnocib 3a n. 1, AkMA BigPI3HAETbCA TUM, LLO BKa3aHWA eTan MPOTPYOBAHHA TaKOX BKIOYae
NPOTPYIOIOBaHHA HaciHHS asagupaxTmHoMm B, pe asagupaxtuH B nepebyBae B koMOiHauii 3
asagmpaxTMHoM A, e MacoBe CriBBigHOLWEHHSA asagupaxtuHy A i azagupaxtnHy B ctaHoBuTb 2,5:1-
10:1, i Ae HaciHHS NpPOTPYOTbL asaguMpaxTMHoM A Ta asagupaxTuHoMm B nepeBaxHO 3a cymapHOl
[o3n, wo ctaHosuTtb 0,022-0,7 mr/HaciHuHa.

5. Cnoci6 3a n. 1 abo 4, sikMin BiAPI3HAETLCA TUM, LLIO BKa3aHWI eTan NpoTPYHOBaHHSA TaKoX BKIOYae
NPOTPYIOOBaAHHA HaciHHS asagupaxTmHoM B, pge asagupaxtuH B nepebyBae B koMbGiHauii 3
asagvpaxTuHoMm A, e macoBe ChiBBiAHOLWEHHS aszagupaxTuHy A i asagnpaxtuHy B ctaHoButb 2,5:1-
10:1, i ge HaciHHA NpOTpyTh asagupaxTMHoMm A Ta asagupaxTtuHom B 3a cymapHoi gosw, wo
ctaHoBuTb 1,54-49 r/ra.

6. Cnoci® KOHTPOIMO I'PYHTOBOrO LUKIOHMKA MOMbOBOI KyNbTYypW, LLO BKMOYAE HACTYMHI eTanu: LWoao
HaCiHHS MOMbOBOI KyNbTYpY 3aCTOCOBYIOTb eDEKTUBHY KiNbKiCTb asagupaxtuHy A abo asagumpaxTuHy
A i azagnpaxTuHy B LWnsxoM nNpoTPYHOBaHHSA HACiHHS, Ta 34IMCHIOIOTb MOCIB MPOTPYEHOrO HACIHHS,
nprvyoMy MonboBa KynbTypa ABnsie coboro KyKypyasy, i Npy LbOMY I'PYHTOBUIA LWKIOHUK SBRSie coboto
NINYMHKY 3axigHOTO KyKypyA3stHOrO KOPEHEBOIO XyKa.

7. Cnocibé 3a n. 6, akui BiQPI3HAETbLCA TUM, WO aszagumpaxTuH A 3aCTOCOBYIOTb LOAO HACiHHSA
KYKYPYA3M Y KiNbKOCTi, Wo ctaHoButb 0,022-0,7 Mr/HaciHnHa.

8. Cnocib 3a n. 6 abo 7, skun Bigpi3HAETbLCA TUM, WO a3agnpaxTuH A 3acTOCOBYHOTb 3a 403U, LLO
craHoBuTb 1,54-49 r/ra.

9. Crnoci6 3a n. 6, sSkui BiAPI3HAETbLCA TVMM, WO LOAO HACIHHA KyKypy43u 3acTOCOBYHOTb
asagvpaxtuH A Ta asagupaxtuH B, i macose cniBBigHOWEHHS asagupaxTuHy A i asagupaxtuHy B
crtaHoBuThb 2,5:1-10:1.

10. Cnocib 3a n. 6 abo 9, sk BigpPI3HAETbLCA TUM, WO asagupaxTmH A Ta asagupaxTuH B
3aCTOCOBYIOTb 3@ CyMapHoi Jo3u, wo ctaHosutb 0,022-0,7 Mr/HaciHuHa.

11. Cnocib 3a 6yab-gkum i3 nn. 6, 9 abo 10, skui BiAPIHAETbLCA TUMM, WO asagupaxtuH A Ta
asagmpaxTuH B 3acTocoByOTb 3@ CyMapHOi o3, Wo cTtaHoButb 1,54-49 r/ra.

12



UA 131166 C2

KiabkicTs imunuok - I'oMmope

3,00 270

1,40

0,85
0.45

Kom'pom, Cs 10% Cs 25% Cs 75% Cs 50% Cs 100%

KinskicTs THuuHoK (KUTLKICTH JIMYMHOK

®ir. 2

Iokaznukn m.lowa - 'vomope

Ra 3225
2,725

1.875
1575 425

Mokazanxkn m.Iowa
h

KOHIPOM Cs 25% Cs 10% Cs 50% Cs 100% Cs 75%
@ir. 3

13



UA 131166 C2

Kiabkicrs inunnoxk - Xaiiaysin

,

4,20
450 2

LVIBKICTE

JAHYHHOK HA POCIHAY)

P
S

350 & 3,00

3

2.50 233

2

1,50 gy
1.50 ke 1,20

2

KiibKicTs IHUHHOK (K

0.50

0,00 - SR SN S S SN S
KontponsCs 50%Cs 100%Force 1.5GCs 75%Cs 150%Cs 125%

@ir. 4

Iokaznukn m.lowa - Xaiiaysin

5.00 - 442
4,50

4,00 . §8
3,50
3,00 Vi
2,50 &
2,00 £
1,50 &
1,00
0,50
KontponsCs 50% Cs 100% Cs 75% Force 1.5G Cs 125% Cs 150%

o228 2.13 o
185 175

Moxkazauxkn m.Iowa

@ir. 5

14



UA 131166 C2

Cs100% Cs75% Cs50% Kourpoar Belem

g 160
2 140 136
=

g 120

> 100,

;-=,§ 80

ééeo

£ 40

g g 8

: 0 & &

3

=<

Dir. 6

Komn'totepHa BepcTka J1. LlixaHoBCcbka

1O "YkpaiHcbkuil HaUioHanbHWIA ogic iIHTENeKTyanbHOI BNacHOCTi Ta iHHoBauin", Byn. AmMutpa NoaseHka, 1, M. Kuis — 42, 01601

15



