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BIUINB I'YMIHOBUX ITPEITAPATIB
HA E®PEKTUBHICTD 3AXNCTY OBOYEBUX
KVYJIBTYP BIJI XBOPOb

Mera. JocmignTy BIUIMB IyMiHOBUX IIpenapaTiB Ha eeKTMBHICTb 3a-
XICTY OBOYEBMX Ky/IbTYp Bif xBopo6. Metopu. IndopmaniiiHo-anamitiy-
Hut (36ip MarepiaiB i aHasIi3 TiTEpaTyPHUX XKepeT), TONbOBI JOCTIPKeHHS
(3aKmagaHHs KOCTI/IB, CIIOCTEPEXKEHHsI 32 PO3BUTKOM POC/INH, 00/TiKM, 36ip
yPOXKalo), MaTeMaTUKO-CTaTUCTUYHNIT (0OPOOKa pesyIbTaTiB JOCTILKeHb).
3 rymiHOBuUX npemnapaTiB BukopucroBysamu I'ymiding, B.p.I. (kamiesa cinb
TyMiHOBUX KUCIOT, 720 r/kr), Ta @ympsitan mioc, 311 (PpynpBoBi kucnory,
200 r/kr + MiKpoeseMeHTH, 75 I/KT), sIKi 3aCTOCOBYBa/IU SIK OKPEMO, TaK i B
cymimmax 3 GpyHrinupamMm 3a 06IIpUCKYBaHHA POCINH y nepiox Beretanii. [Jo-
CHTigV TPOBOA/IN Ha OTipKax, TOMAaTax, KaIycTi 61/I0TO/MOBIIL. PesynbraTn.
Y poxu BocmifKeHb Ha IIOCiBax OTipKiB JOMiHyBama HeCIIpaBXHs 60poI-
HIICTA poca, Ha II0CafiKaX TOMATiB Ta KallycTu 61710ro/IoBoi — cyxa IJIsIMIUC-
ticth 260 anprepHapios. IymiHOBI mpemnapaTit 3a OKpPeMOTO 3aCTOCYBaHHS
CTpUMYBaIM PO3BUTOK XBOPOO Ha TOMaTax Ha piBHi 59—64%, Ha oripkax —
46—69%. 3HaUHO BMIIMM 3aXUCHWIT eeKT OYB 3a BUKOPUCTAHHA CyMillei
rymariB 3 ¢yHrinugamu. CyMicHe 3aCTOCYBaHHsA Ha TOMaTax IIpenapaTis
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Tymiding, B.p.r., 100 r/ra i3 Pugomin Tong MII 68 WG, B.I. (MeTanakcun-M,
40 r/kr + mMaHko1e0, 640 r/kr), 2 kr/ra Ta OympBiTan witoc, 3I1 150 r/ra i3
Pupomin Tong MIT 68 WG, B.1., 2 kr/Ta 3a6e3meunio eheKTUBHICTb B cepeli-
HboMmy 70,6 Ta 73,5%. 3acTocyBaHHA Ha oripkax cymimeit [ymiding, B.p.r.,
100 r/ra + Axpobar MII, B.I. (ammeTomopd, 90 r/xr + Mankomue6, 600 r/kr),
1,5 kr/ra Ta ®ynbeitan mwioc, 3I1 150 r/ra + Axkpobar MII, B.r,, 1,5 kr/ra
3abesneunno epeKTUBHICTb 74,7% Ta 75,2%. Ha xamycri 6inoronosiit 3a
BUKOpUCTaHHs cyMitueit Pospanp Aksagro, KC (inpogion, 500 r/m), 1 n/ra
i3 Tymicing, B.p.r. 100 r/ra Ta PoBpanp Axsadno, KC, 1 n/ra i3 Oynbsiran
mnioc, 3IT 150 r/ra edpexTnBHICTD cKTafana B cepenubomy 70,8% Ta 77,4%
BignosigHo. I1i pesynbraTn 6yam 6/M3bK1MMY a60 ITepEeBUIIYyBaIN 3aXVCHII
edexT GyHrinUAIB 3 HOBHUMM HOPMaMM BUTPATU. BUKOpUCTaHHA TyMiHO-
BMX IIpelapariB COPUANO MiJBUILEHHIO ypoKaiiHOCTi Kynbryp. Ilpmpict
YPOXKalo Ha pisHUX Ky/IbTypax cTaHOBUB Bif 10 mo 21%. BucnoBku. ['ymi-
HOBI IIpelapaTy MO3UTUBHO BIUIMBAIOTh Ha PiCT, pO3BUTOK Ta NPOJLYKTUB-
HICTb OBOYEBMX KYIbTYp. 32 BUKOPUCTAHHA I'yMiHOBUX IIpeNapariB okpe-
MO Ta B CyMilax 3 GyHIINUIaMI CYTTEBO OOMEXYETbCS YPasKeHHS POCIINH
XBOpo6amu y mepiof Bererarii Ta IiJBUIIYETHCS YPOXKAMHICTb KYIBTYP.
3axucHuit epeKT ryMiHOBUX IIpenapariB B cyMilnax 3 GyHrinugamu 3i 3HI-
JKEHUMM HOpMaMM 3HaXOAMBCS Ha PiBHI QyHTilu/iB 3 MOBHUMU HOpMaMU
BUTPAT. 3a paXyHOK BMKOPMCTAHHSA I'yMiHOBMX IIpellapaTiB 3MEHILIYETbCA
HeCTULMIHe HaBaHTAXXEHHA Ha arpolleHO3 Ta IiJBMINYETbCA Oe3IeYHICTDb
OBOYEBOI IPOFYKIHI.

rymMaTi; GyHriluam; Kamycra; oripok; ToMaTH; XBOPoOU; e(h)eKTHBHICTD;
YPOKAiHICTD

3 KOXHUM POKOM Bce OiJbllle BIPOBAIXKYIOTHCSI €KOJOTIUYHO Oe3meuHi
TEXHOJIOTii BUPOIILYBAHHS CiIbChKOTOCTIOAAPCHKUX KYJIbTyp. Bukopucran-
HsI MPOJAYKTIB OPraHiuHOro 3eMJIepoOCTBa HUHI CTA€ CBITOBUM OPEHIOM.
OnHuM i3 dakTopiB MiABUILIEHHS €(hEeKTUBHOCTI Ta MOKPAIEHHS €KOJIO-
TiYHOI cUTyalii B CiIbCbKOMY T'OCITOAAPCTBI € BUKOPUCTAHHS TYMiHOBUX
PEYOBUH MPUPOTHOTO TOXOMKEHHs. [103UTUBHMIT BIUTUB TYMiHOBUX PEeUO-
BUH Ha TPYHT Ta OACPXKAHHS ypOxKar 0e3 IIKOIW 11 HABKOJUIITHBOTO Ce-
peaoBuIla pOOUTH 1X HEBi’EMHOIO YaCTUHOIO OPTaHIYHOTO 3eMJIepoOCTBa
[1—4]. ITpo BaxJIMBY poJib T'YMiHOBUX PEUOBHH BiZIOMO AaBHO, ajie JMILIE B
OCTaHHI AeCITUPIUUS iM CTaU TIPUAUISITU HAJIEXHY YBary siK 3acodaM ITiji-
BUILEHHS BPOXAHOCTI 0€3 eKOJOTIYHUX HACTIIKIB Ta 3aly4eHHSs OiIbIIOi
TUIOLLI TiJ BUPOOHMUTBO [5].

I'yMiHOBiI peyoBUHM — 0COOMBA Tpyna OPraHiYHUX CHOIYK, MOXO-
IKeHHS SIKUX 3B’sI3aHe i3 mpoliecaMu 0ioXiMiYHOTO po3KjiagaHHS pocC-
JIMHHUX PELITKiB (JIUCTS, KOPEHi, cTebsa, TiJIKM, CTBOJIU), 3 YIacTIO TBa-
PUHHMX Ta MiKpOOHMX opraHismiB [3, 6]. Lle mpoaykTu TpUBajIoOro Ipo-
1ecy ryMicikallii, BACOKOCTIIiKi CIIOJIYKH, 1110 3a0e3IMeuyoTh (GopMyBaHHS
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BaXKJIMBUX i CTaOUIBHUX BiIacTUBOCTEel IpyHTY [7, 8]. ['yMiHOBI pedyoBUHMI
MOIUISIIOTh HA TPU TOJIOBHI (hpaKliii: TyMiHU, TYMiHOBI KUCJIOTHU Ta (PYIbBO-
kucaotu. Lleit moain 3ae0iablIOr0 YMOBHUM, OCHOBAaHUI Ha pO3YMHHOCTI
KOXXHO1 (pakiiii y Boai i 3HaueHHi pH [9, 10]. B sxocTi cupoBUHM st
BUPOOHULITBA T'YMiHOBHUX TpenapatiB MOXYTh OyTH Topd, canpornesb, Oype
Byriuis [1, 6].

OCHOBHUMM KOMIIOHEHTaMU TYMiHOBUX TIpernapariB € ¢izioaoriyHo
aKTUBHI (popMU coJIeii TYMYCOBUX KUCIOT (T'YMiHOBUX Ta (DYJIbBOKHUCIIOT);
MakpoejaeMeHTU (a3zor, docdop, Kaliil, Kaublliii, MarHii, cipka); Mikpo-
eJleMeHTH (3a1i30, Miab, KOOAJIbT, MapraHelb Ta iH.); OpraHiyHi KMCJIOTH;
BitaMinu; depMeHTH [6, 11]. BOHM KOMIJIEKCHO BIUIMBAIOTh HA POCIUHY
SIK CTUMYJISITOPY POCTY, TABUIIYIOTh €(PEeKTUBHICTD Y TTOCYIIJIMBUX YMOBAX,
MiACUTIOITh IMYHITET Ta MiABUILYIOTH ypoxaiHicTh [11—15]. ['ymiHOBI
CIIOJIYKM TTO3UTUBHO BIUIMBAIOTh Ha BCi (pa3u MiTOTMYHOTO IUKITY KJIiTHH,
BHACJIIAOK YOr0o MOCHIIOETHCS KOPEHEYTBOPEHHSI, 3MiHIOIOThCSI KIITUHHI
MeMOpaHM, MOJIMIIYEThCS BOAOMOCTAYaHHS Ta HAAXOIKEHHS MOXMBHUX
peyoBrH. EdeKTUBHICTh TIpernapariB MPOSIBISIETbCS Y 3HAYHOMY TTOKpa-
LIEHHI MOCIBHUX SIKOCTE Ta €HEePTil MPOPOCTAHHS HACIHHS, iIHTEHCUBHOMY
CTUMYJIIOBAaHHI PO3BUTKY OIYHUX KOPEHIB Y POCIWH, MPUCKOPEHHI POCTY
biomacu, 30UIbIICHHI TePMiHY IUIOZOHOIICHHS Ta 3HIKCHHI ITO3piBaHHS,
MiIBUILIEHHI BpOXKaAHOCTI CiJTIbCbKOTOCIIOAAPChKUX KYJIbTYp [4]. 3a naHuMu
A.Yu. Dzendzel Ta iH., (2020) 3acTocyBaHHsI OpraHO-MiHepaJIbHUX J0OPUB
Ha OCHOBi 'YMiHOBMX PEYOBMH BHOPSIAKOBYE (Di3iosoriyHi Mpouecu B poc-
JINHAX TOMAaTiB, MOp(0-0ioMETPUYHI Ta 6i0XiMiUYHI MOKA3HUKU MPOPOCTKIB,
ITIBUIIYE IXHIO CTIMKICTh 1O a0iOTMIHUX i OIOTUMYHMX (DAKTOPIB, 3aBOSIKA
YOMY BpPOXAaiHICTh ILIOAIB 3pocTa€ Ha 26—51% Ta MOJIIILYEThCS SKIiCTh
[2]. JocnimkeHHSIMM BCTAHOBJIEHO, 1110 TYMAaTH 3[aTHiI HEHTpasi3oByBaTu
MEeCTULIUAM, SIKi TTOTPaIISIOTh B POCAMHY, TUM CaMUM MiABUILYIOYN 0e3-
MEYHICTh MPOAYKILii pOoCAMHHUUTBA. TakoxX BHECEHHS I'yMaTiB MO3UTHB-
HO BIIMBA€ Ha I'PYHTOBI MiKpPOOPTaHi3MU, CTUMYJIIOIOUHM iX 10 aKTHUBHOTO
yTBOpeHHs Tymycy [3, 7, 15].

Y HMHILIHIX YMOBax BUHHUKAE HEOOXiAHICTb CTBOPEHHSI HOBOTO TTOKO-
JIIHHS 3ac00iB 3aXMCTy POCIMH HAa OCHOBI TYMiIHOBUX PEYOBUH — JETOK-
CUKaHTIB, 610aKTUBATOPiB, aganToreHiB. JoCHiAHUKHN TaBHO TTOMITHIIU, 1110
BUKOPUCTAHHSI TYMiHOBUX TpenapariB Oilbll e(eKTUBHE HE B ONTHUMAaJb-
HUX, a Y HECTIpUSITVIMBUX yMoBax [16]. [TigBuiiyroun 3aXucHi MeXaHi3Mu
POCJIMH 1010 HECTIPUSTIMBUX KJIIIMAaTUYHUX (PAKTOPiB (3aMOPO3KiB, MOCY-
X", Oii IECTULNIIB), TYMaTH IPAIIOOTh SIK alallTOTeHN Ta aHTUCTPECAHTH.

HwuHi HEeMOXIMBO TTOBHICTIO BiIMOBUTHUCH Bil 3aCTOCYBAaHHS IECTU-
LIMAiB, aJXe BTpaTy BpOXKalo Bill LIKiTHUKIB, XBOPOO Ta OYp’siHiB CSATraloTh
25—30%, a B okpeMi pokn — 50% (6e3 BpaxyBaHHs BTpaT Mpu 30epi-
raHHi). JIist 3MeHIIeHHs TTeCTULMIHOTO HaBaHTaXXeHHST Ha arpoleHO3U
Ta HEraTMBHOTO BIUIMBY MECTULIMIIB Ha CiIbCHKOTOCIIOAAPCHKI POCIUHN
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3A€01JIbIIOT0 BUKOPUCTOBYIOTh MECTULIMAHO-TYMATHI CyMillli, 1€ MeCTu-
LIUAA 3aCTOCOBYIOTH SIK 3 IMMOBHUMM, TaK i 3MEHIIIEHUMU HOPMaMM BHU-
Tpatu. I'ymaTtu n1obpe CyMmicHi 3 mecTULMAAMMU, aje Mepel 3aCTOCYBaHHSIM
y 0aKkoBiil cyMillli mornepeaHbO HEOOXiAHO MPOBECTU TECT Ha CYMICHICTh.
He pekoMeHIy€eThCs 3aCTOCOBYBATU TyMaTH y 6aKOBUX CYMIllIaX 3 Millb- Ta
AJIIOMiHIEBMiICHUMHU MECTULIMAAMM.

Po3pobka ekoJIoriyHO 6e3MeYHUX METO/IB 3aXUCTY POCIUH OCOOJIMBO
aKTyajibHa JIJISI OBOUYEBUX KYJIbTYP, MPOAYKILST IKUX CTIOXUBAETHCS Y CBi-
JKOMY BUTJISITI.

Mema poGotu noJisirana B JOCTiIXKEHHI BIUIMBY TYMiHOBMX MperaparinB
Ha e(eKTUBHICTh 3aXUCTYy OBOYEBUX KYJBTYP Bil XBOPOO.

Mamepiaa i memoou docaioxwcens. PoooTy TIpoBOaMIN mpoTsrom 2014—
2016 pp. y MOJIBOBUX YMOBAxX Ha MPUPOTHOMY iH(eKIliiiHOMY (OoHi B TOC-
nogapcTBax KnuiBcbkoi 0071, IpyHT — YOpHO3eM TUIOBUIA MaJTOTyMYCHUIA,
BMicT rymycy — 2,6%, pH — 5,8.

Jns pocnigiB Oyau BigiOpaHi TyMiHOBI IperapaTtu HiMELbKOTO BU-
pobHuka ¢@. «Xymintex 'm6X», a came: I'ymidina, B.p.r. (KajieBa Cijb
ryMmiHoBux kuciot, 720 r/kr), 100 r/ra tTa @ymesitan mmoc, 311 (pyrb-
BoBi kuciotu, 200 T/Kr + MiKpoelleMeHTH, 75 T/KT), 3 HOPMOIO BUTPaTH
150—200 r/ra. IIpemapatu Bigpi3HSIIOTHCS MiX COOOIO 32 MOJICKYJISIPHOIO
Macol0, BMiCTOM T'YMiHOBUX i (pyJIbBOBUX KHUCJIOT Ta MiKpoenaeMeHTiB. [lo-
CIIIIKYBaJId peryJsITUBHY Ta 3aXMCHY il TyMaTiB 3a OONPUCKYBaHHSI pOC-
JIMH y Tiepio[ BereTallii, OKpeMo i B cyMiluax 3 (pyHTiuMaaMU Ha OBOYEBUX
KyJIbTypax — KaIlyCTi OiJIOroJIoBiii, oripkax i Tomatax. OOMpHCKyBaIu poc-
JIMHU 2—3 pa3u 3a Ce30H (3aJIeKHO Bil PiBHS YPaKeHOCTi POCIUH) 3 iH-
TepBajioM 8—10 mi0, TOYMHAIOYM 3 TIOSIBY TIEPIINX O3HAK 3aXBOPIOBAHHS.

EdexTuBHICTb TYMiHOBUMX TIpernapariB Ta iXHiX cyMillleil mopiBHIOBaJIU
3 niero pyHriumaiB: Ha oripkax — 3 Akpobar MII, B.r. (mmMeTomMopd,
90 r/kr + mankoue6, 600 r/kr), 2,0 kr/ra; Ha ToMarax — 3 Pugomin
Tong MIIL 68 WG, B.r. (Metanakcui-M, 40 r/kr + maHkoue6, 640 r/kr),
2,5 xr/ra; Ha KamycTi 6inoroyoBiit — 3 PoBpanb AkBadio, KC (impomioH,
500 r/m), 1,0 n1/ra. ¥ cymilnax HOpMy BUTpaTH XiMiYHOTO Mperapary 3HU-
kyBanu Ha 20—33% Bix HOBHOI HOPMM BUTpaTH, TOOTO BUKOPHUCTOBYBAJIU
MiHiMaJIbHO AOIMYCTHUMi HOPMHU.

ITonboBi gocniau MpoBOAWIN 3riTHO 3 «PeecTpauiiiHi BUNPOOyBaHHS
GyHTIIMAIB y cibcbKoMy rocriogapctsi» [17]. Po3mip mocmimaux minsi-
HOK — 20 M?, TTIOBTOPHICTh 4-pa3oBa. PosmillieHHs: — peHpomizoBaHe. [Tin
yac JOCIIIKEHb IMPOBOAWIM MOHITOPUHT 32 POCTOM i PO3BUTKOM POCIIMH
KyabTypu. BusHauyanu po3BUTOK XBOpPOO B NMHaMilli, e(peKTUBHICTb Aii
npernapariB, ypoxKalHiCTb KyJAbTyp.

CraTUCTUUYHY OOpPOOKY JaHUX 3AiMCHIOBAIM 3 BUKOPUCTAHHSIM
KOMIT'10TepHUX Tiporpam Statgraphics plus ta Excel 2010.

Pe3yavmamu docaidncennsn. I'ymiHOBI nipemnapaTt MaJii 3HAYHUI BIUIVB
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Ha PO3BUTOK POCIIUH, ypaxkeHHs iX (iTomaroreHaMu Ta TTPOAYKTUBHICTh
KYJIbTYD.

ditonaToaoriYyHUit MOHITOPUHT OBOYEBUX KYJIBTYP Y POKH JTOCIIIKEHb
3aCBiUMB, 110 HAa TOMAaTax JOMiHYyBaja cyxa MJISIMUCTICTh (30yaHUKU Alfer-
naria solani Ell. et Mart., Alternaria alternata (Fr.) Keissl.), Ha nociBax orip-
Ka — HeCIpaBXHs1 00polTHKUCTa poca (30ynHUK Pseudoperonospora cubensis
(Berk.) et Curt. Rostowz.), Ha kamnycTi 6ijoronoBiit — anbrepHapios (30y:-
HUK Alternaria brassicae (Berk.) Sacc). Po3BuToK XBOpoO Ha KOHTPOJbHUX
JJISTHKAaX CTaHOBUB: aJibTepHapio3 TomartiB (copt Pnopa) — 7,2—31,3%,
HeCMpaBXHs 6opolrHucTa poca oripka (ribpun IMacamonre F) — 3,5—
26,8%, anprepHapio3 kamnyctu Gijgorososoi (copr fAna) — 12,4—40,0%
(Taba.).

Ha Tomartax ryMiHOBI npenapaTtu 3a OKPEMOIo 3aCTOCYBAaHHSI CTPU-
MYBaJIi PO3BUTOK aJIbTEpPHApio3y B MMOYATKOBUIA Tepion y 2,6—2,8 pasa,
HanpukiHui Beretauii — B 1,6—1,8 pasa. EdexktuBHicts ['ymidina, B.p.T.
ta @yapsitan mwnoc, 311 cranosuia 59,1 ta 64,1% BignosBigHO. 3HAYHO
BUILIMM 3aXMCHUM e(peKT OyB 3a CyMiCHOrO 3aCTOCYBaHHSI TyMaTiB 3 (pyH-
rinmuaoM Pugomin Tong ML 68 WG, 2 kr/ra. Po3BuTOK XBOpoOU BIIPO-
JIOBX BereTallil 32 BUKOPUCTAHHSI CyMillleil CyTTEBO HE€ Bipi3HSIBCS Bin
CTYIIEHsI pO3BUTY XBopobu y BapiaHnTti Pumomin I'ong M1 68 WG 3 noBHO0
HOpMoOI0 BUTpatu 2,5 Kr/ra. EpeKTUBHICTD Aii cyMillieil 3HaxoauIach B ce-
penHboMY Ha piBHi 71,6% Tta 73,5% npotu 75,8% 3a BUKOPUCTAHHS TilbKU
GbyHrinumy.

Ha oripkax mpoTu HecCIpaBXHbOI OOPOIIHUCTOI POCU 3a HEBUCOKOTO
CTyTeHsT po3BUTKY xBopoou 1,4% i 1,2% TymMiHOBI TiperapaTtu 3a OKpeMoro
3aCTOCYBaHHsI 3HIKYBAJIM PO3BUTOK XBOpoou Ha 60% i 65%. 3a Bukopuc-
TaHHS cyMileit ix 3 ¢yHrinunom Akpodatr ML, 1,5 kr/ra 3axucHuil epekr
craHoBUB 74,3% Ta 77,2% i OyB 01M3bKUM 10 €(EKTUBHOCTI DYHIIIUAY
3 HOPMOIO BHTpaTH 2 Kr/ra. B cepemHbOMY 3a BereTalliiHMI mepion 3a-
xucHuil eexr cymimeit ['ymiding, B.p.r., 100 r/ra 3 Akpodbar MII, B.T.,
1,5 xr/ra ta @ynweitan mwioc, 311, 150 r/ra 3 Akpodar M1, B.T., 1,5 kr/Ta
3HaxonauBcs Ha piBHi 70,5% Ta 74,7%, a dyHriuuny Akpobat ML, B.r.,
2 xr/ra — Ha piBHi 75,2%.

3a BUKOpUCTAHHS TYMiHOBUX TpernapariB MPOTH aJbTepHapio3y Kamyc-
T OiJIorojioBoi B cyMili 3 ¢yHrinuaom Pospanb AkBadio, KC, 1 i/ra
TaKOX OyJIM MO3UTUBHI pe3yJbTaTh. Y MOYATKOBUIA MEPioa PO3BUTOK alib-
TEepHAPio3y B YCiX TOCTITHUX BapiaHTaX 3HAXOAMBCS MTPAKTUIHO HA OTHOMY
i Tomy X piBHI — 2,6—3,0% tipotu 12,4% y KoHTposi. 3i 36iIbLICHHIM
CTYNeHSI PO3BUTKY XBOpoou 10 40% y KOHTpOJIi, Y BapiaHTax 3 BUKOPHUC-
TaHHSIM CyMillleil TyMaTiB 3 (yHTIIMIOM BiH He mepeBuinyBaB 19,2% Tta
16,5%. 3axucHuii epexr cymiweir cranosus 70,8% ta 77,4% nipotu 66,5%
dynrinuay Popanbs AkBadio, KC.

Bapro 3a3HaumTH, 110 Ha BCiX KyJbTypax BUKopucTaHHS DyibBiTal
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EdekTuBHicT BUKOPHCTAHHS TYMiHOBHX NpenapariB
MPOTH XBOPOO OBOYEBMX KYJBTYP

Po3sutok xBopoou, % | Edekrusnicts | YpoxaiinicTs,
oua Iii BIPOIOBK % 10
Bapianr gocixy B Io4ar- inmi | Bereramii, % o1
KOBHii H::&T;:[i!i" (cepenni mami | T/Ta | KOHT-
nepiox 3a 3 pokn) posio
Tomatu, copr ®uopa (anbTepHapios)
KonTpoms (6e3 06pooKm) 7,2 31,3 — 46,7 —
['ymicinm, B.p.r., 100 r/ra 2,8 19,3 59.4 53,3 | 114,1
®ynbeitan mwitoc, 311,
150 r/ra 2,6 17,7 64,1 54,7 | 117,1
T'ymidinm, B.p.r.,100 r/Ta +
Punomin Toan MILI 68 WG, 2,0 15,0 71,6 54,9 | 117,6
B.T., 2 KT/Ta
Dynbeitan mioc, 311,
150 r/ra + Punomin [onx 0,8 14,4 73,5 55,8 | 119,5
MII 68 WG, B.T., 2 Kr/Ta
Punomin Tong ML 68 WG,
B.T., 2,5 KI/ra (eTaoH) 0,6 13,5 75,8 53,8 | 115,2
HIP, 0,2 3,6 — 2,2 —

Oripok, riopux IT:

acamonTte F, (HecnpaBxus G0pomHucTa poca)

KoHTposb (6e3 00po0Ki) 3,5 26,8 - 40,6 -
I'ymiding, B.p.r., 100 r/ra 1,4 18,4 45,6 45,0 | 110,8
®ynbeitan mwnoc, 311,
150 r/ra 1,2 16,6 51,5 448 | 1104
T'ymicdina, B.p.r., 100 r/ra
+ Akpobar MLI, B.r., 0,9 8,2 70,5 46,8 | 115,3
1,5 kr/ra
®ynbitan mwnoc, 311,
150 r/ra + Akpobar MII, 0,8 6,5 74,7 46,9 | 115,5
B.I., 1,5 xr/ra
Axkpobar ML, B.T., 2 KT/Ta
(eTanon) 0,7 6,5 75,2 46,4 | 114,3
HiP, 0,15 2,3 — 3,1 —
Kanycra 6inorosioa, copr SIna (aabrepHapios)
KonTpoms (6e3 06pooKm) 12,4 40,0 — 40,0 —
Pospanb AkBacdio, KC,
1 n/ra + T'ymidinag, B.p.r., 2,6 19,2 70,8 45,7 | 114,3
100 r/ra
Pospans AkBaduo, KC,
1 1/ra + @ynbBiTan mioc, 2,6 16,5 77,4 48,5 | 121,3
3I1, 150 r/ra
Pospanb AkBagdio, KC,
1.5 n/ra 3,0 21,9 66,5 45,2 | 113,0
HIP, 1,7 3,2 — 2,6 —
8 DITOCAHITAPHA BE3IIEKA



moc, 311 okpeMo Ta B cymilax 3 (pyHTilmaaMuy 3a0e3Mnedmuio Ienio BUIINi
3axXMCHU edeKT MmopiBHAHO 3 ['yMidingom, B.p.r. MOXINBO 1ie OB ’SI3aHO
3 BUCOKHMM BMiCTOM MiKpoejeMeHTiB y ckiani Pynbsitan mmoc, 311.

3acTocyBaHHSI TYMiHOBMX MpenapaTiB CIIPUsUIO MiJABUILEHHIO BpoXai-
HOCTi KyJbTyp. Ha TomMaTtax ypoxkaiiHiCTh IUIOAIB 30UIbIINIACH B CEPE-
HbOMY Ha 8 T/ra, a0o Ha 14—16% (ouB. Tabi.). YpoxkaiHiCTh OripKiB 3a
BUKOPHUCTAHHSI TYMIHOBHUX IIpeIapaTiB 3pocjia B cepeaHbOMY Ha 5,3 T/ra
(Ha 10—15%), a ypoxaiiHiCTb KaIlyCTU OiLJIOT0JIOBOI — B CEPeIHbLOMY Ha
7,1 t/ra (Ha 14—21%).

062z060penna. Ha o3uTUBHUIA BIJIMB TYMiHOBUX MpenapaTiB Ha OBO-
YeBi POCIWHU Ta MiABMIIEHHS 1X YPOXaWHOCTI BKa3ylOTh 0arato aBTODIB.
I'ymiHOBI MpenapaTu MPOSIBUIM BUCOKY €(EeKTUBHICTh MPU BUKOPUCTAHHI
Ha TMoMimopax, oripkax, KamycTi, MOpPKBi, Oypsikax, uuoyai. Bonu migsu-
LLLYIOTh €HEPTil0 MPOPOCTAHHS HACIHHSI, CTUMYJIIOIOTh YTBOPEHHS KOPEHIB,
30i1BILIYIOTH MEPio MIOJOHOLICHHS Ta BpOXalHICcTh [4].

S.A. Tlnic (2020) 3a3Havae, 1110 3aCTOCYBaHHS TYMiHOBOIrO Ipenapary
CanporyMm CHpusIo MiABUILIEHHIO YPOXAWNHOCTI MJIOAIB MEPLIO COJOAKOrO
Ha 78,9%, nominopiB — Ha 38,5% [6]. BcraHoBieHO, 1110 HAMOLIBLI 10~
LIJTBHUM TIPY BUPOILILYBaHHI TIEPITIO COJIOIKOTO OYJI0 3aMOUYBaHHST PO3CaaIN
Ta IBOpa30Ba 0OpoOKa Ha IMOYATKy OyTOHi3allil Ta B a3y LBITiHHS, a TIpU
BUPOILYBaHHI MOMiZopiB — 00podKa y ¢a3y 5—6 cripaBXKHiX JIMCTKIB, Ha
noyaTky OyToHizalii Ta y a3y uBitinHg. Lli maHi mo cTpokax od6pobok
POCJIMH 30iratoTbCs 3 pe3yJbTaTaMM HallMX TOCiIXEHb.

3a manumu A.Yu. Dzendzel (2020) BUKOpUCTaHHSI OpraHO-MiHEPaIb-
HUX JOOpUB Ha OCHOBI TYMiHOBUX MpenapaTiB CIPUSIIO MiIBULIEHHIO BPO-
JKaHOCTI ToMaTiB Ha 26—58% [2]. 3a BUKOPUCTAHHSI TYMiHOBUX KUCJIOT B
YMOBaXx TEIUIOBOTO CTPECY Ha TOMaTax Mpu ABOPA30BOMY BHECEHHI Y IPYHT
MOJIIILIKMBCS BereTaTUBHMIA PIiCT TOMATIB, 301IbIIMINUCS KiJbKiCTh IIOIIB
Ha pOCJIMHY, KOHLIeHTpalis BiTamiHy C i 3arajgbHa KiJbKiCTb PEYOBUH MO-
PiBHSIHO 3 KOHTposieM [18].

3a mannmmu O. OHUmeHKo Ta iH. (2019), 3-pa3oBa 06poOKa pocCaUH
PETYJISITOPOM POCTY TYMIHOBOTO MOXOIXXKE€HHS Bummnen Makci npotu ko-
pEHEBUX THUJIEH OTipKa B YMOBax TEIUIMIII 3a0e3mneunia e(peKTUBHICTh Ha
piBHi 56%. O6GpoOKa pociauH peryasTopamu pocty pociuH (PPP) crpu-
si71a TAKOX 3HMDKEHHIO PiBHS YPaK€HOCTI POCIMH OTipKa HECIPaBXHbOIO
OOPOILIHUCTOI POCOIO. 3aBASKM aKTHBi3allil pPOCTOBUX IMPOILIECIB Y POCIUH
i HAIBHOCTI (DYHTIMIHOI aKTUBHOCTI IIOI0 30YIHUKIB XBOPOO BUKOPHUC-
tanHs1 PPP Ha oripkax 3a0e3neunio 301IbIIEHHST YPOXKAWHOCTI TIJIOAIB Ha
1,06—2,50 xr/m?[19].

C. I'apmama (2009) ctBepaxKye, 1110 6ioryMar 3AiliCHIOBaB CTUMYJIIOIOUY
JIiI0 MpU 3aMOYYBaHHI HAaCiHHS Ta OONMPMCKYBaHHI POCIMH Ha TOoMaTax i
KanycTi 0inoronosiii. JIBopazoBa oOpoOKa poCAWH KamycTu Giorymarom
y po3BeaeHHi 1:100 mpoTtsirom BereTaiii J03BoJIWIA OAEPXKATU TIPUPICT
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Bpoxato kamyctu (131 11/ra) minBUIIEHOT SIKOCTi, sIKa XapakTepu3yBayiacs
30iBLIEHHSM BMICTY BYIVIEBOAIB, BitamiHy C, cyxoi peyoBuHu [20].

IIporte aesiki BUeHi 3a3HAUYAIOTh, 11O 1€ HEIOCTATHLO JAHUX JJIsI OLIiH-
KM e(eKTUBHOCTI ryMiHOBUX TipenapaTiB. A. Osvalde Ta iH. (2012) Bkasy-
I0Th Ha HEOOXiAHICTb MOJAbIIUX AOCTIIKEHb 1100 OLIIHUTH, HATIPUKIIA,
e(eKTUBHICTh TYMiHOBUX IpEINapariB 3 TOpdy Ha MOXUBHICTb Ta BPOXaii-
HicTh MOy pirmyacToi [21].

Ax 6aunMo, OITBIIICTL TOCHIAHUKIB 3aCBinUyIOTh €(DEKTUBHICTh TyMi-
HOBHUX IIpernapaTiB y Ipoliecax pOCTy i PO3BUTKY OBOUEBHUX KYJbTYp Ta B
MiABUILIEHHI BpOXKaHOCTI. 3aCTOCYBaHHSI LIMX TMpernapaTiB MOXe 3AiliCHIO-
BaTUCh PiI3HUMU ClocoOaMU: 06poOKa HACiHHS, MOJUB ITiJ KOPiHb, OOMPU-
CKYBaHHSI POCJMH Yy Tiepion Bereralii. Bucoka epeKTUBHICTb TYMiHOBUX
MperapaTiB Ha OBOUEBUX KYJIbTypax IMOSICHIOETHCS TUM, IO IIi POCIMHU
BiIPi3HSIOTHCSI BUCOKOIO UYTJIMBICTIO JO TYMiHOBUX PEYOBMH, i B IeplIy
yepry, 10 rymaty kaiito [22].

BUCHOBKU

JocnigxeHHs1, TPOBEJAEHI Ha KamycCTi OUIOroJIoOBil, oripkax i Tomarax
3a BUKOPHUCTAaHHS ryMiHOBUX TipenapatiB ['ymiding, B.p.r. Ta DynbBiTan
mmoc, 311 3acBimunam ixHO e(PeKTUBHICTb Y 3MEHIIEHHI YpaXkeHOCTi poc-
JIMH XBOpOOaMu i 30iJIbIIIEHHI BPOXaHHOCTI.

BukopucrtaHHs cyMiuieil rymaTiB 3 ¢GyHTiuMaaMu 3i 3MEHILIEHUMU
HOpMaMM BUTPATH TO3BOJISIE TABUIINUTH €(hEeKTUBHICTh 3aXMCTY OBOUYEBUX
KyJAbTYp 70 PiBHSI (DYHTIIUIIB 3 MAaKCUMaJIbHO MOMYCTUMUMU HOPMaMu
BUTpaTH, 3MEHIIIMTHY MECTULIMIHE HaBaHTAXKEHHSI Ha arpolieHO3 Ta ITiIBM-
LIUTU Oe3MeYHICTh MPOAYKIILii.

®@inancysannsa: [THJL 15 «3axuct pociuH Ta ditocaHiTapHa Oe3reka»
IMigmporpama 15.01. HaykoBi OCHOBM Cy4yacHUX TEXHOJOTili TTPOTHO3Y i
yhpaBJiHHS (iTocaHiTApHUM CTaHOM arpoueHosiB. 15.01.05.03 ®. O6rpyH-
TyBaTU TEXHOJIOTIi pallioOHAJIbHOTO BUKOPUCTAHHS MECTULIMAIB Y CyYacHUX
arporeHo3ax.

Konguikr inTepeciB: aBTOpM AeKJIapylOTh MPO BiICYTHICTb KOHMIIKTY
iHTepeciB.
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Influence of humic preparations on the efficiency of
vegetable crops protection against diseases

Goal. To investigate the effect of humic preparations on the efficiency of
vegetable crops protection against diseases. Methods. Informational and ana-
lytical (collection of materials and analysis of literary sources), field research
(setting up experiments, monitoring of plant development, assessment, har-
vesting), mathematical and statistical (processing of research results). Hu-
mic preparations used vere Gumifield, w.g. (potassium salt of humic acids,
720 g/kg), and Fulvital plus, WP (fulvic acids, 200 g/kg + microelements,
75 g/kg) were used separately and in mixtures with fungicides for spraying
plants during vegetation period. Experiments were conducted on cucum-
bers, tomatoes, white cabbage. Results. During the years of research downy
mildew dominated on cucumber and dry spot or alternaria — on tomato
and white cabbage crops. Humic preparations, when applied separately, re-
strained the development of diseases on tomatoes at the level of 59—64%, on
cucumbers — at the level of 46—69%. The protective effect was much higher
when mixtures of humates with fungicides were used. Combined application
of preparations Gumifield, w.g., 100 g/ha with Ridomil Gold MC 68 WG, w.g.
(Metalaxyl-M, 40 g/kg + mancozeb, 640 g/kg), 2 kg/ha and Fulvital plus, WP
150 g/ha with Ridomil Gold MC 68 WG, w.g., 2 kg/ha on tomatoes ensured
efficiency on average level of 70.6 and 73.5% respectively. Application of
mixtures Gumifield, w.g., 100 g/ha with Acrobat MC, w.g. (dimethomorph,
90 g/kg + mancozeb, 600 g/kg), 1.5 kg/ha and Fulvital plus, WP 150 g/ha
with Acrobat MC, w.g., 1.5 kg/ha on cucumbers ensured efficiency at level
of 74.7% and 75.2%. On white cabbage the efliciency of mixtures of Rovral
Aquaflo, SC (iprodione, 500 g/1), 1 I/ha with Gumifield, w.g. 100 g/ha and
Rovral Aquaflo, SC, 1 1/ha + Fulvital plus, WP 150 g/ha was on average 70.8%
and 77.4%, respectively. These results were close to or exceeded the protec-
tive effect of fungicides at full application rates. The use of humic prepara-
tions contributed to the increase in the yield of crops. The yield increase on
various crops was from 10 to 21%. Conclusions. Humic preparations have
a positive effect on the growth, development and productivity of vegetable
crops. The use of humic preparations alone and in mixtures with fungicides
significantly limits damage to plants by diseases during the growing season
and increases the yield of crops. The protective effect of humic preparations
in mixtures with fungicides with reduced rates was at the level of fungicides
with full rates. Due to the use of humic preparations, the pesticide load on
the agrocenosis is reduced and the safety of vegetable products is increased.

humates; fungicides; cabbage; cucumber; tomatoes; diseases; efficiency;

productivity
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3bYJIHUKU HEBE3ITEYHUX 'PUBHNX XBOPOb
KAPTOILII Y 3AXIZTHOMY PET'IOHI YKPATHU
3A 3MIHU KIIIMATY

Mera. Busnauntyu BUgoBuii ckaj 306yAHUKIB TPUOHIX XBOPOO KapToI-
ni y 3axigHoMy perioni JlicocrenoBoi 30HM 3a KaiMaTuyHuX 3MiH. MeTopm.
TocnimKeHHs IPOBOAMIN BIPOROBX 2021—2022 pp. Ha 6a3i YkpaiHcbKoi
HAyKOBO-JJOC/Ii/JHOI CTaHIil KAPAaHTUHY POCIMH [HCTUTYTY 3aXMCTy pOCIMH
3 BUKOPUCTAHHAM jaboparopHux (ifeHTndikauis maToreHiB) i moaboBUX
(obcTexxeHHsT HacaPKeHb KapToOIUI Ta aHaji3 OynpOoBoro marepiany) me-
TopiiB. Pe3ynbraTu. 3a pesynbraraMu JOCI/KeHb HANOIIbII OMVPEHUMU
rpMOHNMMU XBOpOOaMM Ha BereTYI0UYMX POC/IMHAX 3 HOCTIIKyBaHNUIT IIepiof
6ynu: antpaxuos (Colletotrichum coccodes (Wallr.) S. Hughes), anpreprapios
(Alternaria solani (Ellis & G. Martin) L.R. Jones & Grout, Alternaria alter-
nata (Fr.) Keissl.), ¢ysapiosue B’sinenns (Fusarium oxysporum Schl.) Ta
ditopropos (Phytophthora infestans (Mont.) de Bary). ®iromaronoriunum
aHa/li3oM Oy1b0 BCTAHOBJICHO, L0 HAiOiNbINY HebesleKy min dac 36epi-
TaHHA KapTOIUIi CTaHOB/ATH 30ymHUKYM XBOpoO popiB Fusarium, Phoma,
Colletotrichum, Phytophthora, Buxnnkatoun QysapiosHy, GOMO3HY, aHTPaK-
HO3HY, ¢iTodTopo3Hy Ta 3MmimaHi Ty rHWIell B pesymbrari KocmipkeHb
31 BCTAHOBJICHHS BUJIOBOIO CKJIaly IIAaTOTEHIB B ypaKeHOMY Oy1b00BO-
My Marepiani igeHtndikoBano 36yguuku: dysapiosy — Fusarium oxyspo-
rum Schl.,, E sambucinum Fuck., F solani Vart.; domosy — Phoma exigua
Desm. var. exigua; pusoktoniosy — Rhizoctonia solani (].G. Kithn) [teleo-
morph Thanatephorus cucumeris (A.B. Frank) Donk]; anprepnapiosy — Al-
ternaria solani (Ellis & G. Martin) L.R. Jones & Grout; Alternaria alterna-
ta (Fr.) Keissl; antrpaknosy — Colletotrichum coccodes (Wallr.) S. Hughes,
ditoproposy — Phytophthora infestans (Mont.) de Bary). Hactka ¢ysapiy-
MiB cTaHOoBMIA 42,1%, 36y,[[HI/IKa aHTpaKHO3y — 27,5%. BucHoBKu. 3HauHO-
TO MOIIMpeHHs Habymu rpubHi XxBopoobu (aHTpaKHO3, Ppys3apio3He B sTHEHHS)
KapTOIUTi, sIKi HAIIPUKIHII JBA/ISITOTO CTOMITTS BBXXAIICA OOMEXKEHO T10-
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LIIMPEHVMH, IO BUMATra€ MOAAJIbUIOrO IX BUBYEHHA 3 METOK ONTHMi3aljil
3aXUCTY KY/IbTYpH.

KapToILId; KJIIMATHYHI 3MiHH; XBOPOOHW; MATOT€HH; BHIOBHIA CKJIA

KapTomnis € BaXJIMBOIO CiJIbCHKOTOCIOAAPChKOIO KYJIbTYPOIO, sIKa
3aliMae mepile Miclie cepell He3epHOBUX MPOJOBOAbYMX KyabTyp. HuHi
KapTOILIIO BUPOLIYIOTh Ha TIIOLII MoHaA 19 MJIH ra 3 piyHUM 00’€MOM BU-
poonunTBa 388 MTH T y BchoMy CBiTi [1]. Hemoniky arpoTexHiuHMX 3aX0/iB
mig yac BereTalii poCIMH i B MicASI30MpabHUI Mepioa, XBOPOOU Yy moJi
Ta npu 30epiraHHi, rMocyxa Ta 3JMBOBi JOILi € OAHUMU 3 HAWBaKJIUBILLIMX
(akToOpiB BTpaTH YpPOXKal0, 1O CTAE OCOOJUBO BaXKJIIMBUM 3a TJ100aJbHOL
3MiHU Kiaimaty [2, 3].

B pesynbTaTi MaciTabHUX Ta perioHaJbHUX 3MiH Ha TEpUTOpil YKpa-
iHM 3a OCTaHHi KiJibKa JeCATUIIITh BigOYBCS MOMITHUI 3CYB MOTOJHO-
KJTiMaTUYHUX YMOB. 3MiHa KiIiMaTy (32 OCTAaHHE CTOJITTS CepeqHs piuHa
TeMmImepaTypa MoBiTpsl B YKpaiHi nigBuiumiacs oiibiie, Hix Ha 0,9°C) npu-
3BeJIa 10 CTAOUTbHOTO MEPEBUILIEHHS B YKpPaiHi CepeaHbOMICSIUYHOI HOPMU
TeMIepaTypu 3a BereTauiiHuii nepiog Ha +0,3—3,4°C. 3MmeHIMIach 30Ha
JIOCTATHBOTO 3BOJIOKEHHS I'pyHTY. bararopiuna Hopma ['TK y 30Hi Cremny
cranoBuia 0,9, a 3a ocTaHHiI poKU 1ieii Moka3HuK 3Hu3uBcs mo 0,8. Y Jli-
coctenny HopMma I'TK cranoBuna — 1,3, 110 xapakTepu3yBajio 30HY, SIK
30HY JOCTAaTHBOI BOJIOTOCTIi, ajie HWHI Ieif MMOKa3HWK BXe CTAHOBHUTH 1,2,
1110 BiATIOBia€ XapaKTepUCTULII 30HU HEAOCTATHLOI BOJIOrocTi. Mexa 30Hu
JIOCTAaTHBOTO 3BOJIOKEHHS ITiAHIMAETHCS BUILE HA ITiBHIY.

Otxe, IliBmeHb cTaB 1Ie OiNTBII MOCYIIIMBUM, a 30Ha [lomiccsa 3meH-
LIWJIACh; PO3LIMPUIIACH 30HA 3 CEPEAHBOIO KiJIbKICTIO OIaiB 3a CE30H MEH-
moto, Hix 400 MM. 30Ha MOCTaTHHLOTO 3BOJIOXKEHHST 3MEHIIyeThcs. Ha-
npukiaan, B PiBHeHchKil obmacTi (ITosicest) movanu crocTepiratv CyXoBmii
Ta MOCYXY, 110 HE € XapaKTEPHUM JJIs JaHOi 30HU. JIiTHI cepenHboa00O0BI
Temneparypu y JIbBIBCbKiii 00J1. nekoau repeBulnyBagu 15°C, 1o € He-
3BMYHUM 1151 JIbBiBIIMHU. Takox y JIbBIiBCbKili 00J. moyanu ¢ikcyBaTu
temrnepartypu Bulie 30°C, saxux nie 30 pokiB TOMy TaM He CHIOCTEpiraju.
Taxki TeMnepatypu xapakTepHi ajis niBaeHHoro Jlicocteny. OkpiMm Toro, Ha
[TiBoHi B YKpaiHi BXe 3’sIBUjIach 30Ha, ¢ cyMa ¢(DEKTUBHUX TEMIIEpPaTyp
3a BeretauiiHuii nepioa nepesuinye 3700°C [4].

KuimaTtnuHi 3MiHK, Ge3repevyHo, MOo3HAaYarThCs Ha TOIIMPEHHI LIKiI-
JIMBUX OPraHi3MiB KapTOILI, iX LIKiIJMBOCTi, MPU3BOAITH 10 3MiHU iX BU-
JIOBOTO CKJaay. MacoBOro po3noBCIOKeHHSI HAOYBalOTh TOJEPAHTHI /10
BUCOKUX TeMIlepaTyp (piTomaToreHHi MiKOMilleT! — 30yIHUKHU (y3apio3is,
BEPTULIMJIBO3Y, aHTPAKHO3Y TOLIO, 110 B KiHLIEBOMY Pe3yJbTaTi MPU3BO-
IWATH IO PO3BUTKY THWJIECH Pi3HOI €TiOJNOTii Ta 3HMKEHHS ypoxaiB [5—9].
BonHouac iHTeHCUMBHA XiMi3allisl CiJIbCbKOTOCHOAAPChKOI0 BUPOOHUIITBA
TPU3BONTH 10 PO3BUTKY HOBUX arpecMBHUX (hOpM 30YIHUKIB i BUMarae
CUCTEMaTUYHOTO KOHTPOJIIO 32 KOMILJIEKCOM IMaTOTEHHUX OPraHi3MiB.
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IcHye monan 40 maToreHHNUX OPraHi3MiB, SIKi ypaxKylOTh HAI3eMHY Yac-
TUHY Ta OyJIbOM KapTOILTi, BTpaTH BiJ XBOpOO MOXYTh repesuiyBati 60%
[10—13]. YpaxeHi mocagkoBi OyJ1b0M CTalOTh MPUUMHOKO 3HAUYHOI 3aruderi
pociivH i Henobopy Bpoxkarw. YacTuHa ypaxxeHux OyJb0 He popocTae, 1o
MPU3BOAUTD JO BEJIMKOI 3piJsKeHOCTi CXOAiB. XBOpi OyJIb0M € MPUUUHOIO
CMOBUILHEHOTO POCTY i PO3BUTKY POCJIMH Y MEpioj Bererailii, nepenyacHo-
ro B’STHEHHsI, 110 TIPU3BOINTH A0 3MEHIICHHS Bpoxkato. Bim xBopux Oymn0
MOXHa OTpMMATU 30BHi 340pOBi OyJIbOOIUIONU, ajie B Mepiol 30epiraHHsI
BOHM JIal0Th 3HAYHO OiJIbILIMIA BiICOTOK ypaxkKeHUX OyJIbO.

Mema docaioncenb — BU3HAYUTU BUIAOBUIA CKJad 30yIHUKIB TPUOHMX
XBOpOO KapToruli y 3axiiHOMy perioHi JlicocTenoBoi 30HM 3a riodalbHUX
KJIIMaTUYHUX 3MiH.

Memooduxa docaidncenv. J1oCTiKeHHs 3 BUBHAUEHHSI BUIOBOIO CKJla-
Iy 30YIHUKIB TPUOHUX XBOPOO KapTOILIi IMPOBOAWIN BHpomoBxk 2021—
2022 pp. Ha 06a3i YKpaiHCbKOI HAyKOBO-IOCJiAHOI CTaHILii KapaHTUHY
pocauH [HCTUTYTY 3aXMCTy POCAMH B IOJbOBUX YMOBAX Ha MPUPOJHOMY
iHDekuiitHOMY (hOHi.

OO0tk ypaxkeHHsT OamuyuIsl TIPOBOAVMIIA IIUISIXOM OTJISIAY KYIIiB Yy (basi
OBITIHHS IO ABOX JAiarOHAJISIX 3acajkeHol roronti. Ha pirsHin mo 5 ra Bin-
oupanu 15 mpob, KoxXHa 3 IKMX CKJIAJA€ThCs 3 T SITU pocyivH; 1o 10 ra —
25; Oinplre 15 ra — BigOMpaau H0JaTKOBO Mo 2 MpoOM Ha KOXHi 4 ra.
VYpaxeHHs HacaakeHb OLIHIOBaJIM 3a M’SITMOAI0BOIO 1Kanow: 0 — Bia-
CYTHICTb ypaxkeHHs; 1 — ypakeHi MOOJMHOKI POCIUHU; 2 — ypaXeHO 10
5% pocauH; 3 — ypaxeHno 10 20% pociuH; 4 — ypaxeno moHan 20%
pocnuH [14].

OO6J1iK ypaxkeHHs 0y/1b0 XBOpoOaMU IIPOBOAMIN Yepe3 6 THUKHIB ITiCIst
30epiraHHs KapToruli y cxoBuiax. Big maptii kaproruti macoro 10 T Bigou-
panu no 200 6ynbd (abo 10 wT. 3 20-TH Micup). 3a 0OCTEXKEHHST BETUKUX
napTiii kaptoruti Ha KoxHi 10 T gomaBanu 1o 50 Oyab0. AHanizyrouu He-
BeJmKi maptii Bimoupanu 100 6yas6 [14].

BusHaueHHs BUIOBOTO CKyiany 30yIHUKIB XBOPOO MPOBOAWIN 32 BU-
3HAYHUKAMU XBOPOO CiTbCHKOTOCTIOAAPCHKUX KyAbTyp [15—17].

Pesyavmamu docaidwcenv ma 062060penHs. 3a BUBUCHHSI BUIOBOIO
CcKJIaay mapasuTylouux TpubiB Ha KapTomji (tabj. 1) BcTaHOBUIM, 11O
HaOIbII MOIIMPEHUMU XBOPOOAMM Ha BETeTyIOUMX POCIMHAX OyiIu: aH-
tpakHo3 ( Colletotrichum coccodes (Wallr.) S. Hughes) — ypaxkeHNX poCIMH
noHan 65%; anvrepHapios (Alternaria solani (Ellis & G. Martin) L.R. Jones
& Grout, Alternaria alternata (Fr.) Keissl.) — 75 ta 70% BinnosigHo; ¢y3a-
piosHe B’siHeHHs1 (Fusarium oxysporum Schl.) — 15,5%; dirodropos (Phy-
tophthora infestans (Mont.) de Bary) — ypaxeHHs1 pociuH ctaHoBuIo 0,5%
(y 2022 p. 3a BigcyTHOCTI omaziB BIpomoBXK Bererarii) Ta 100% (y 2021 p.
3a 3HAYHUX OMNAaJiB HAMPUKIiHILII BereTallii).
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1. YpaxkeHHs1 rpuOHHMH XBOPOOAMH HAI3€MHOI YACTHHH POCHH KapTOITi
(YkpH/JCKP I3P, cepenne 3a 2021—2022 pp.)

YpaxkeHno InTeHCHBHICTH
XBopoda 30yanuk pocand, % | Ypaxenns, %
Colletotrichum coccodes
AHTpaKHO3 (Wallr.) S. Hughes) 65,5 15,5
PanHHs cyxa IIsSIMUCTiCTB Alternaria solani 75.0 17.5
(asbTepHapios) (Ellis & G. Martin) ’ ’
[Ti3Hst cyxa musaMucTictb | Alternaria alternata (Fr.) 70.0 15.0
(anpTepHapios) Keissl. > ’
DyszapiosHe B’sitHeHHs1 | Fusarium oxysporum Schl. 15,5 -
. Phytophthora infestans .
®ditodropos (Mont.) de Bary 100,0/0,5 46,5
IMpumiTka: 100,0 — xinbKicTe ypaxeHux pocauH y 2021 p.,
0,5 — KinbKicTh ypaxkeHUX pociuH y 2022 p.

BimOupanu 3pa3ku OyJab0 y CXOBHILL MiCas IIECTU TUXHIB 30epiraHHs. [1a-
TOTE€HU CTIOYATKY BUSIBJISIIU Bi3yaJlbHO, 32 CUMIITOMaMU 3aXBOPIOBaHb, Aai
30yIHUKIB BUAISUIM B YHUCTY KYJBTYPY 3 HACTYITHOIO iMeHTU(DIKAITIEIO IXHIX
BUIIB HA OCHOBI MiKpOOiOJIOTiYHOTO aHai3y.

3a ¢iTonaToJoriyHOro aHajidy 0yab0 BCTAHOBJIEHO, 110 HANOIIbLIY He-
0e3neKy Min yac 30epiraHHs KapTOIUTi CTAHOBJISITh 30YAHUKU XBOPOO POJIiB
Fusarium, Phoma, Colletotrichum, Phytophthora, BUKIUKaoun (y3apio3Hy,
¢omo3Hy, aHTpaKHO3HY, (DiTOPTOPO3HY Ta 3MilllaHi TUTIA THUJIEH (Taldt. 2).

2. YpaxeHHs1 0y/b0 KapToOILIi Pi3HUMH THNAMM THHUJIEH
(YkpHJCKP 13P, 2021—2022 pp.), %

Cour. i .| ®y3api- Dysa- Dysa-
opT, nﬁpym ®Dy3api- 03HO- ®o- pio3HO- | AHTpaK- | AubTep- | piosHO-
KapToIui 03H2 | 4 ovosna | MO3HA ¢dirodTo- | HO3HAa | Hapio3Ha | aHTpaK-
po3Ha HO3HA
CioB’stHKa 2,5 3,0 - - 0,5 0,5 4,0
Canre 3,0 12,5 0,5 0,5 0,5 2,5 5,5
Bipunes 4,0 5,0 1,0 1,0 - 0,5 3,5
ITopan 2,5 2,5 - — 1,0 - 3,5
Kepan 1,5 3,5 - 1,5 1,5 - 2,0
Kpicrina 1,5 3,0 1,5 1,5 - 2,0 7,5
Cosoxa 3,0 4,5 0,5 1,0 0,5 0,5 1,5
XopTuus 3,5 3,5 - 1,0 1,5 - 2,0
Ananin 4,5 2,0 - 2,5 0,5 2,0 2,5
SBip 5,0 15,5 2,5 1,5 - - 1,5
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Haiinomupenimmmu 0ynb00BuMM iH(peKIissMu Oynu ¢dhy3apio3Ho-aH-
TpakKHO3HA THWIb — ypaXeHHsI csraiio 7,5%, ¢y3apio3dHa — ypaxkKeHHs 3a-
JIEXKHO Bi copTy cTtaHoBuIo 1,5—5,0%, ta dy3apiodHo-(poMO3HA THUIb —
KIJTBKICTh XBOpUX Oyib0 cranoBwmia 2,0—15,5%.

3 ypaxkeHux Oyab0 OyJiu BuAiJieHO 30yAHUKIB ¢y3apiosy (Fusarium
oxysporum Schl., F. sambucinum Fuck., F. solani Vart.), pomosy (Phoma
exigua Desm. var. exigua), pusoktoHiosy (Rhizoctonia solani (J.G. Kiithn)
[teleomorph Thanatephorus cucumeris (A. B. Frank) Donk]), anbTepHapiosy
(Alternaria solani (Ellis & G. Martin) L.R. Jones & Grout, Alternaria alter-
nata (Fr.) Keissl.), anrpaknosy ( Colletotrichum coccodes (Wallr.) S. Hughes),
gimogpmopo3zy (Phytophthora infestans (Mont.) de Bary) (ta6x. 3).

3. OCHOBHIi 30yJIHUKH IPUOHHX XBOPOO, BUIiJIEH] 3 ypaKeHHX OYyJb0,
(YkpHACKP I3P, 2021—2022 p.)

. Yacrtka BuiB MiKpoMineTiB
Pin Bun y Oyawoax, %
Fusarium: . Fusarium oxysporum
cekuis Elegans (Wr.) Snid Schl 19,5
et Hans. emend Bilai :
gi}fgﬁg BDiilzciolor (Wr.) F. sambucinum Fuck. 7,6
cekuiss Martiella (Wr.) .
emend Bilai F. solani Vart. 15,0
Phoma exigua Desm.
Phoma var. exigua 6,5
Phytophthora P h{{\‘;f;’gf’g”g ei’ggiy"lns 12,5
Colletotrichum C(zl\lf,l;ﬁ'r‘i‘)”hé‘ chl?g’ﬁgges 27,5
Inmmi - 11,4

Yacrka 30yaHUKIB dy3apiosy, B 1iyioMmy, ctaHoBuaa 42,1%, 3 IKMX Ha
30ynHuKa dy3apio3Horo B’ssHeHHs (Fusarium oxysporum Schl.) npunamae
19,5%; domosy (Phoma exigua Desm. var. exigua) — 6,5, ditodropo-
3y (Phytophthora infestans (Mont.) de Bary) — 12,5, antpakao3y (Colle-
totrichum coccodes (Wallr.) S. Hughes) — 27,5%.

BUCHOBKHA

HarinommpeHnimmmu xBopodamu, SSKUX CIIOCTEpiraad Ha HaA3eMHIil
YaCTHHI BETeTYIOUMX POCIMH KapTOILIi 3a MOCIiIKYBaHUI Iepiom, Oyau
anTpakHo3 ( Colletotrichum coccodes (Wallr.) S. Hughes), ansrepHapios (A/-
ternaria solani (Ellis & G. Martin) L.R. Jones & Grout, Alternaria alternata
(Fr.) Keissl.), dy3apiosne B’ssHeHHs (Fusarium oxysporum Schl.).
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ITicna nBoMicsSTY4HOTO TepMiHy 30€piraHHs KapTOIUTi HAOYJIU PO3BUTKY
dyzapio3Ha (ypaxkeHHs Oyi1b0 3ajeXHO Bim copTy ctaHoBWIO 1,5—5,0%)
Ta ¢y3apio3Ho-(GpomMo3Ha (KiIbKICTh XBOpUX OyJIb0 cTaHoBMIA 2,0—15,5%)
THWJII.

OCHOBHUMMU MaToreHaMu, BUALJIEHUMHU 3 ypaKeHUX OyJbO, Oyau:
Fusarium oxysporum Schl., F. sambucinum Fuck., F. solani Vart., Colle-
totrichum coccodes (Wallr.) S. Hughes. YacTtka ¢ysapiymiB ctaHoBuIIa
42,1%, 30ynHuKa aHTpakHo3y — 27,5%.

®dyzapio3He B’IHEHHST Ta aHTPAKHO3, SIK XBOPOOM PETiOHIB 3 MOCYII-
JIUBUM KJIIMAaTOM, CTaJIM MOLUMPEHMMM Yy 30HI JOCJIIXKEHb i BUMaraloTh
noAajblIUX AOCHiIXEHb 3 METOIO ONTUMi3allii 3aXMCHUX 3aXOJiB MPOTU
LIUX XBOPOO.

®dinaHcyBaHHs: TOCTiKeHHs TpoBoawin B pamkax [THJI 12. «Haykosi
OCHOBM CYYaCHMX TEXHOJIOTiii MPOrHo3y i yIpaBliHHS (iToCcaHiTapHUM
cTaHoM arpolieHo3iB» (3axuct pociuH); AP Ne 0119U100228.

Konduikr inTepeciB: aBTopM AeKJIapylOTh MPO BiACYTHICTb KOHMIIKTY
iHTepeciB.
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Goal. To determine the species composition of pathogens of potato
fungal diseases in the western region of the forest-steppe zone under
climatic changes. Methods. Research was conducted during 2021—2022 on
the basis of the Ukrainian Plant Quarantine Research Station of the Institute
of Plant Protection using laboratory (identification of pathogens) and field
(examination of potato plantations and analysis of tuber material) methods.
Results. According to the research results, the most common fungal
diseases on vegetative plants during the studied period were: anthracnose
(Colletotrichum coccodes (Wallr.) S. Hughes), Alternaria solani (Ellis &
G. Martin) L.R. Jones & Grout, Alternaria alternata (Fr.) Keissl.), fusarium
wilt (Fusarium oxysporum Schl.) and late blight (Phytophthora infestans
(Mont.) de Bary). As a result of phytopathological analysis of tubers, it
was established that the greatest danger during potato storage is caused by
pathogens of the genera Fusarium, Phoma, Colletotrichum, Phytophthora,
causing fusarium, fomosis, anthracnose, phytophthora and mixed types
of rot. the causative agents of fusarium were identified — Fusarium
oxysporum Schl., E sambucinum Fuck., F. solani Vart.; phomoza — Rhoma
exigua Desm. var. exigua rhizoctonia — Rhizoctonia solani (J. G. Kiithn)
[teleomorph Thanatephorus cucumeris (A. B. Frank) Donk]; Alternaria
solani (Ellis & G. Martin) L.R. Jones & Grout; Alternaria alternata (Fr.)

Keissl.; anthracnose — Colletotrichum coccodes (Wallr.) S. Hughes, late
blight — Phytophthora infestans (Mont.) de Bary); the share of fusarium
was 42.1%, the causative agent of anthracnose — 27.5%. Conclusions.

Fungal diseases (anthracnose, fusarium wilt) of potatoes, which at the end
of the twentieth century were considered to be of limited distribution, have
become widespread, which requires their further study in order to optimize
crop protection.

potatoes; climatic changes; diseases; pathogens; species composition
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MOHITOPUHT BUJOBOI'O CKIIALY
I YUCEJIbHOCTI KOMAX TA KJ/ITIIIB HA ABJIYHI
B IIPABOBEPEXHOMY JIICOCTEITY YKPAIHU

Mera. ITpoBecTyt MOHITOPMHTI BMJOBOIO CKIajly i YMCEIBHOCTI KOMax
Ta KmimiB Ha A6myHi B IIpaBob6epesxxHoMy Jlicoctermy Ykpainu. Meropu.
ITonboBi, mabopaToOpHi, MIKPOCKOIIIYHi, MaTeMaTUKO-CTaTUCTUYHI Ta PO3-
paxyHKoBi. JloCTil)KeHHs MPOBOAVIIN 3TiTHO i3 3ara/IbHONPUIHATIMN Me-
TOAMKAaMI B €HTOMOJIOTII Ta 3aXMCTi POC/INH, ITOYMHAIYN 3 PAHHDOI BECHU
(kiHeIb KBiTHA — IIOYAaTOK TPaBHA 10 30MpaHHA BpoXkaw). PesymbraTm.
ITpoBeeHO MOHITOPMHT YMCETbHOCTI KOMaxX-IIKITHMKIB i KiiliB Ha A6yHi
B HACaJKEHHAX TPbOX TUIIB: MOJIOAMII CaJj Ha HM3bKOPOCIMX IifilIenax 3
IHTEHCUBHOIO CUCTEMOIO 3aXMCTY; CTAPUI CaJi Ha BUCOKOPOC/IUX Mifilenax
3 JOTPUMAaHHSM CHCTeMM 3aXUCTY; CTapuit caj 6e3 06pobok (baraTopiuHmit
KOHTpO/Ib). BuicHOBKYM. MOHITOPVHT BUJOBOTO CKIaAy i IMHAMIKY YUCeNTb-
HOCTI HIKiJHUKIB /fa€ MOX/IMBICTb BUBYATH iI OOIPYHTOBYBAT! 3aKOHOMIp-
HOCTI B CTPYKTYPi IOIIY/IALIiI KOMaX i KJIilliB, IPOrHO3YBATH iX MIKi/I/IMBICTh
Ta YOCKOHAJIIOBATI CUCTEMY 3aXMCTY sA0/IyHi 00 OKpeMUX il CK/Ia/jOBUX.

MOHITOPUHT; SI0JyHEeBi HACA/KEHHS; IIKiIJIMBICTh; BUIOBHUIA CKJIA;
JIOMiHYIOYi IIKiTHAKH

A6nyHs 1obpe MprUCTOCOBaHA 10 Pi3HUX YMOB BUPOIILYBaHHS, Ma€ Be-
JIUKY KUIBKICTh BUIIB i COPTIB, XapaKTepU3YEThCSI NTOBTOBIUHICTIO Ta BU-
COKO10 MPOAYKTUBHICTIO. A0yKa 3aBXAU KOPUCTYIOThCS MOCTIMHUM I10-
MUTOM Ha PUHKY i BBaXKalOTbCS ONHUM 3 HaWMOMYJSPHIlLIUX (PPYKTIB B
Vkpaini. d06ayka Ta NpoAyKTH, SIKi 3 HUX BUTOTOBJISIIOTH, 3a0€3MeUYyIOTh
OpraHi3m JIIOAMHU HEOOXiAHMMU MiHEepaJbHUMU pEeUYOBMHAMU, MiKpO- Ta
MakpoejeMeHTaMU, BiTamMiHaMu. CepeHE CMOXUBAHHS TUIOJIB HA OIHY
0co0y B YkpaiHi — 17 kr. HuU3bKi [iHKM Ta IIMPOKI MOXJIMBOCTI 3aCTOCY-
BaHHS SI0JTYK i TIPOAYKTIB MepepoOKr pobsTh 1eil (PpyKT 0coOIMBO MO-
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myJsipHUM cepell crioxuBauiB. [lopiyHo ykpaiHChbKi hepmepu 30UparOTh
npuoausHo 1,9—2,1 maH T wionis [1].

B ocrtaHHi poku crnocTtepirajgacsli HeraTUBHa TeHJEHLIISI 10 3MEHIIeH-
Hsl TUIOLI Ta YPOXKalHOCTI S0JyHEBUX HacamaXeHb. Y Meplly yepry, 1e
MOoB’s13aHO 3 BilfHOIO B Halllili KpaiHi Ta oKymnaui€eto 3eMenb 3 2014 p. Ho-
Henbkoi, JIyrancekoi Ta 3 2022 p. MukomaiBcbKoi, XepCOHCHKOI, 3a1opi3b-
ko1, XapkiBcbkoi obmacteit. [list mopiBHsHHS, y 2021 p. 3arajibHa 1uiomia
SI0JIyHEeBUX HacalKeHb cTaHoBwWIA 93,7 TuC. ra, ypoxaiHicte — 15,15 T/ra.
VY 2022 p. coctepiragocss CKOpOYeHHs IOl Ha 9,2 TUC. ra Ta 3MEHIILICHHS
ypoxaiiHocti Ha 0,46 T/ra. 3a gaHuMu JepKCcTaTciayXO0u HaiGinblie 3a-
KJIaJeHUX TIIONL ITiJ BUPOIILYBaHHS sI0JyHEBUX HAacalXeHb y BiHHUIIbKI
(2,9 tuc. ra) Ta Yepniseupkiii (1,5 tuc. ra) obnactax [2].

Takoxx, OJHI€I0 3 TPUYMH 3MEHIIIEHHS TIJIOII TUIOIOBUX HACAXKEeHb Ta
3HMKEHHST BPOXKAMHOCTI TJTOIOBUX JIEPEB € MOTiplIeHHS (hiTOCaHITapHOTO
craHy. X0ou MPUPOAHO-KJIIMaTUUHI YMOBU BCiX 30H YKpaiHU € CIPUSTIN-
BUMM [IJI1 BUPOILLYBAaHHS SIOMYHi, ajie pa3oM 3 TUM BOHM CIIPUSITIMBI IS
PO3BUTKY i MOIIMPEHHS KIJIMBUX OPraHi3MiB L€l KyJIbTypH.

J17151 TI0/10TaHHSI HETaTUBHUX TeHIIEHIIiH Ta 3a0e3MeUeHHsT CTaJloro po3-
BUTKY Tajy3i BilIOBIIHO JO Cy4YaCHUX YMOB PUHKY npuiiHsita «['amy3esa
IporpamMa po3BUTKY camiBHMITBA B YKpaiHi 10 2025 poky» (Bim 25 numHs
2008 poxy Ned44/74) [3].

HapoiiyBaHHsI TeMIliB BUpOOHUIITBA IIJIOA0BOI MPOMYKIIii, 30KpeMa
S0yK, nependavyae MOBEPHEHHS 10 HayKOBO-OOIPYHTOBAHOIO 3aXUCTY
TUTOIOBUX KYJIBTYP.

Y mionoBuX HacaKeHHS BUIISIIOTH T’ ITh €KOJIOTO-€KOHOMIYHUX TPYT
LIKiAHUKIB. [0 MeplIoi rpynu BifHOCITHCS WKIAHUKU, SKi MOLIKOIXKYIOTh
OpyHbKU Ta O0yroHu — poauHu JloBroHocuku (Curculionidae) ta Tpy0-
KokpyTu (Attelabidae). Po3BUTOK IIKiTHUKIB Ta iX MaKCHMMajbHa IIKiI-
JIMBICTb 30iraloThCsl 3 MOYATKOM BECHSIHOI BereTalii MmiogoBux AepeB. 1o
JIpyroi rpynu Hajgexatb JIuctokpytku (dinodaru) (Tortricidae), T’ saBui
(Geometridae), Coku (Noctuidae) Ta Mogi-ctpokatku (Lithocolletidae).
Ho TpeTboi Tpynu BigHOCATh cucHUX KimHUKIB: [uTtiBku (Diaspididae),
Jlucroonimku (Psyllinea), IMonmenuii (Aphidinea), Koimti (Acari). Hxin-
HUKU APYroi Ta TPeThOl Ipyl BILUIMBAIOTh HAa BpOXall OMOCEPEIKOBAHO
yepe3 MOIIKOMKEHHST BereTaTUBHUX OpraHiB AepeB. 1o yeTBepToi rpymnu
BiTHOCSITBCSI TIOJOMOIIKOMXKYIOUi IIKiITHUKA — JIMCTOKpYTKU (Kaproga-
ru) (Tortricidae) ta Tpaui (Tenthredinidae). Bonu € ocHoBHOIO eKojoTO-
€KOHOMIYHOIO TPYIOI0, 1110 MOIIKOIXKYE TIJIOAU Ta € HANILIKIIJUBILLIOW IS
BUPOOHUIITBA cepell TepeliueHnX BuAiB. 1o ocTaHHBOI M’SITOI IPYIU Bin-
HOCSITh LIKITHMKIB, SIKi MTOLIKOMIKYIOTh AepeBUHY — Yepnuili (Cossidae) ta
CxnsiHuii (Aegeridae). 1ls rpyma 3aBaa€ iCTOTHOI IIKOAM, CIIPUYMHSIIOUN
3arubesnb aepena [4].

Mema docaidxcens. TTpoBecT MOHITOPWHT BUIOBOTO CKJIAMy i YMCEITb-
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HOCTiI KOMax Ta KJIILiB Ha s10JIyHi B HACAJXKEHHSIX TPbOX TUIiB, BCTAHOBUTH
MOMIHAHTHI BUIM KOMax-1IKIZHUKIB 1 KJTILLiB.

Mamepiaa i memodu. Po6ot1y BukoHyBanu BripoaoBxk 2019—2021 pp. B
[HCTuTYTI 3axMcTy pocnun HauioHanbHOT akageMii arpapHUX HayK Ykpa-
inn (I3P HAAH) B na6opatopii TOKCMKOJIOTii MecTULUIIB i B arpodipmi
«XoriBchka» (KueBo-CaarommHebkuit p-H, KuiBcbka 00i1.). Cxema 1o-
CagKy IepeB MOJIOHOTo cady: 2 X 4; 4,5 x 3; 4 x 2; OCHOBHI COPTHU SIOJIyHi:
Kanbsinb Jloneunkuii, Pagorocts, Aiimapen, Yemmion, dxonarona. Cxema
rnmocaaku craporo caumy (pik mocanku 1963 p.) — 8 x 4. OCHOBHi cOpTU —
Kanbpinb cHirosuii, Kypceke, HxxoHataH, Cuna.

®dirocaHiTapHUT MOHITOPUHT JIJIST BCTAHOBJIEHHST KiJIBKICHOTO Ta BUIO-
BOTO CKJIQJTy IIKiIJTMBUX KOMaXx IMPOBAJMINA Pi3HUMU METOIUKAMHU 3aJIeSKHO
Bin GiosioriyuHnx ocobauBocteli ditodaris.

s BU3HaUYEGHHSI BUOOBOIO CKJIAAy Ta YMCEIbHOCTI KJIIIB BimOupamu
Mpoou JuCTKiB. B ofHiit mpobi — 50 1ucTKiB (3 5-Tu aepeB mo 10 JucTKiB).
JIucTku BMilllyBaiu B TOJIi€TUJIEHOBI MaKeTH i B 1TaOOpaTOpHUX yMOBax 3a
nornomoroio Mikpockonis (MBC-10, MBI-1) BusHauanu BUAOBMIi cKad
Ta YUCEJbHICTh KJILLIiB.

OO0JTiK YMCeTbHOCTI TOBFOHOCHKIB 3/1iliCHIOBAIN B (pa3y MovaTKy pos-
IMyCKaHHsI OpYHBOK i OO LBITIHHS LIJIIXOM IPOOHUX CTPYIIyBaHb iMaro 3
Pi3HUX OOKIB KPOHH T10 4 TiJIKA Ha TOJIieTUICHOBY TIJIiBKY, PO3MIILIEHY TTi[
nepeBoM. BupaxoByBaiu cepeaHI0 YHMCEJbHICTh XYKiB Ha OfHE IepeBo.

V @asi posnyckaHHsI OpyHbOK Ta Ojpa3y Mic/sl LBITIHHS JJIs OOJiKy
YUCEJBHOCTI MOMNEeANLb, JUCTOOMIIOK Ta JUCTOKPYTOK orjsiaanu mo 100
CYLBITb Ha 5-TU MOAEJBHUX JepeBax Ta MipaxOBYBaJIM CEPEAHIO UUCETb-
HIiCTh JTUUMHOK Ha AEPEBO.

JJ1st BU3HAYEHHST YMCEJIbHOCTI sI01yHeBo1 1uiogoxkepku (Laspeyresia
pomonella L.) i nuctokpyToK 1maonoBux (Argyroploce variegana Hb.) Bu-
KOPUCTOBYBaJIM (PepPOMOHHI MacTKM TUMY ATpakoH-A, PO3MIILLYIOUM X
y KpoHi aepeBa Ha BUcOTI 1,5—1,7 M. TepMiH BuUBIllyBaHHS: sI01yHEBa
IUTOHOXepKa, KamipopHiiichbKa IIMTIBKA, JUCTOBIHKM — ITOYATOK IIBITiH-
Hs A6ayHi. LinbHICTh pOo3MillleHHS: OfHA MacTKa Ha 5 ra s s16JyHeBOl
IUTOAOXEPKH; 2—3 MacTKU Ha KBapTaJl caay — JJIsI KOMILIEKCY JUCTOBIMOK
i omHa macTka Ha 3 ra — 1S KajidopHilichKoi wuTiBkU (Quadraspidiotus
perniciosus Comst.) [5—7].

Pezyavmamu 0ocaioncenv ma o6206openns. J11sT TIIOJOBUX, K i I
KOXHOI CUTbChKOTOCTIONAPChKOI KYJIBTYpH, XapakTepHe (hopMyBaHHS TeB-
HOTO (hayHICTMYHOTO KOMIUIEKCY. 3a3BUYall BiH CKJIaIaEThCs 3 OaraToimHUX
Ta creliajaizoBaHuX Yy TPOo(iUHOMY BiTHOIIEHHI BUIIB, 110 TTOLIKOIXYIOTh
Pi3HOMAaHITHI YACTUHU POCJIMH i 3MiHIOIOTh OAMH OJHOIO MPOTSTOM Bere-
TalliiHOTO Mepiomy.

3a TpMBAJOro BUPOIIYBAaHHS IUIOAOBUX JEPEB HAa OJHOMY i TOMY 3K
MICIli Y CaJlOBUX HACAIXKEHHSIX CIIOCTEPIiraloThCsl CTaOIbHI YMOBU, IO U
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BIUIMBAIOTh Ha (h)OPMYBAHHSI BUAOBOTO CKJIAy IIKIUTMBUX KOMAaX i KITIIiB.
Buginutu noMiHyiouy posib OyIb-sIKOTO 3 HUX MPOOJIeMAaTUYHO, a KOMII-
JIEKCHU BIUIMB iX HEe BUKJIUKAE CYMHIBY.

Exocucrtema moyioaux si0JlyHeBUX caliB € MEHII CTiliKow y (ay-
HICTUYHOMY BiIHOIIIEHHi, HiXX y CTapoMy caay 3 TOTPUMaHHSIM CHUCTEe-
MM 3aXMCTy, TOMY 1[0 B HMX TIiCJISI TIOCaAKM TUIBKU TTOYMHAE (hopmy-
BaTUCS BUAOBUU CKJIad IIKITHUKIB i KiJIbKiICHE CIHIBBIZHOIIEHHS MiX
BugaMu. Sk mpaBuio, eHToModaru nmapasuTUYHI i3411 TYCKOKPUINX
i momenuub 3 ABASIOTLCS B cady Mi3Hile ¢itodariB, KOJau OCTaHHI
BCTUTalOTh 3aBOATH MEBHUX 30MTKiB. Uepe3 ypas3nuBiCTb MOJOIUX POC-
JIMH IIKiTHAKaMK JIMIIE OJHA-IBi TYCEHUIIi HEeMapHOTO IIOBKOMpPsIa
(0. dispar L.) 3a mepiom CBOro po3BUTKY 3[aTHi TTOBHICTIO 3HUIINTH 3¢-
JIEHY MAacy OJHIi€l POCIUHU. XapaKTEePHOI OCOOJIMBICTIO arpOeKOCUCTEMU
MOJIOAOTO SIOJIYHEBOTO caly € MepeBakaHHSI B Hill JIMCTOTPU3YUYUX BUIIB
ayckokpwinx i3 poagun CoBok (Noctnidae), IT'sBuis (Geometridae) ta
XBunsgHok (Lymantriinae).

Ha movatky BecHM B MOJIOZIOMY TUIOIOHOCHOMY cafy, y ¢asi poxkeBuii
OYTOH — MOYAaTOK LBITIHHS, BUSBJISUIA MOOJUHOKI OCOOUHU KaiopHili-
CbKOT MTiBKHU (1 MMTOK/2 TOT. M OfHi€T a00 TPHOX JITHIX TiJIOK) Ta Ciporo
OpYHBKOBOIO TOBIFOHOCHKA (4 XyKu/mepeBo). [Tomysilis CuCHUX IIKiTHT-
KiB TaKoX OyJia 3i 3HMKEHOI0 YHUCEIbHICTIO. 32 MOHITOPUHTY YUCEIbHOCTI
3eJIeHO1 SI0JlyHeBO1 MOMNENMLIi B caay BUSIBJIEHO HE3HAYHY KiJbKiCTb KOJIO-
Hili (3 xosoHii Ha 100 nucTKiB). Ha moyaTKy UBITiHHS (pikcyBaau siOIyHEeBY
TUTOHOXEPKY (2—3 MeTennKM Ha 1 macTKy 3a 7 mi0). 3arajoMm, YMCeTbHICTh
JOMIHYIOUMX KOMAaX-1IIKiTHUKIB Y BECHSHUI Tepiod Oyia MeHIIa €KOHO-
MiuyHOTrO Tropory mkimmsocti (EITLI).

Bnitky, B mepion pocTy IJIOAIB KiJIbKiCTh OCOOMH S0JYHEBOI M0N0~
JKEepKM Ta Kai(popHiiChbKOi IIUTIBKY Oysia B MexXaX HOpMU (4—35 METEIUKiB
Ha macTtky 3a 7 nmi0; 1 mmTok/2 mor. M 1—3 piyHuX risiok). YucenbHICTh
3BUYATHOTO MaBYTWHHOTO KJlillla Oyja He3HauyHolo. Ha mouaTky 4yepBHS
BOHa cTtaHoBMJA 1,2 ex3./10 MMCTKiB, a HAIPUKIHIII YepBHS Oyaa MaKCH-
MasibHOIO i 6;m3pKor g0 EITII — 20,3 ex3./10 1ucTKiB.

HaBecHi B ctapoMy IJIOMOHOCHOMY caay OyJ10 BUSIBIEHO BUCOKY YH-
CeJIbHICTh MOMENUIb i SIELb 3BUYAHOTO MaBYTUHHOIO KJIillla Ta MOOAMHOKI
KJIaIKU SI€ELb YePBOHOTO ruiogoBoro Kiia (Panonychus ulmi Koch.). ¥ mit-
Hill mepioa KOMILUIEKC POCIMHOIIHUX KIiLIiB NPEACTaBISIN TeTPaHiXOIaHi
K (3BUYAHWI TTaByTUHHWI, camoBUiT MaBYyTUHHUU (Schisotetranychus
pruni Oudms.)). JlomMiHyouum BugOM OYyB 3BUYAWHUMA MABYTMHHUI KITilLL.
Horo cepenHst yncesbHIiCTh cTaHOBWIA Bin 2,7 mo 29,5 ex3./10 auct. Ha
JIPYroMy MicClli 3a KiIbKiCTIO OyJM MPeacTaBHUKU POIAMHU YOTUPUHOTUX
kiimiB — Eriophyidae, siki B ocTaHHi poKu HaOyBalOTh rOCIMOAAPCHKOTO
3Ha4YeHHs. [XHS yMceNnbHICTb BapitoBaia Bin 12,5 mo 42,6 ex3./10 mucr., a
2021 poky craHoBmia 3570—6900 ek3./10 nuct. HesHauHoto Oyna Kijib-
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KIiCTh Ca0BOTO MaByTUHHOTO Ta YEPBOHOTO TIJIONOBOTO KiillliB (Panonychus
ulmi Koch.).

V dasi posnyckaHHsI OPYHbOK YMCEIbHICTh T'YCEeHUIb JIMCTOBIHOK 3BO-
JIuaach 10 MOOAMHOKMX OCOOMH, ajie B moAajblii (a3u po3BUTKY sS0JyHi
ix He BUSBIsIM. OnHaK y (a3i KiHIS UBITIHHS CIIOCTepiraiu pi3ke 30i1b-
IIEHHST YMCEIBHOCTI TYCEHUIIb SIOJYHEBOI TUIOI0XKEPKH, 1110 TTEPe3UMyBaIN
Ha 1mrTaM0bax i CKeJIeTHUX TiJTKax JepeB, a TAKOX KaTi(hopHiCHKOT IUTIBKU
Ha Kopi TiJIOK.

KanicdopHilicbka 11uTiBKa, 1110 paHillle Tparuisiiacs y BOTHUILAX, Tepe-
MIUIa 10 BUAIB CYLIJIBHOTO 3acejeHHs. BoHa po3BuBaiacs y 1BOX reHepa-
wisix. IToyaTtok BiIpOMKEHHS JIMYMHOK KaTi(hOPHIMNCHKOI IIUTIBKU TEPIIOi
reHepallii CrocTepiraBcst B CEpeirHi Mepliioi JeKaau YepBHS, Ipyroi — Ha-
mpuKiHi auimHg. HiTeHICTs momysmii KaxidopHiichKOl IMTIBKY 3a Bif-
CYTHOCTI 3aXMCHUX 3aXO[IiB YIIPOJOBXK BEreTalliifHOro Mepiony 30iLTbIIMIacs
B cepeaHbOMY Bim 1 10 52 €Kk3./2 mor. M IaroHis.

Cepen WKIAHUKIB sI0JyHI HaNOLIbII YKCEIbHUMU € nornenuli. Lle 3y-
MOBJIEHO BUCOKHM PiBHEM IIJIOMIOYOCTI, 1110 JA€ MOXJIMBICTh IIBUIKO PO3-
MHOXYBaTHCh HaBiTh 3a IHTEHCUBHOI CUCTeMU 3axMCTy cany. Buna, skuii
HaJIeXXUTh [0 TPYNU AOMIHAHTIB — 3eJieHa s0ayHeBa monenuus. Bona
po3BuBajiacs B 7—11-Tu HallapoBaHMX OIHA Ha OIHY I'e€HEpallisx, IO
nepekpuBaiucs. Ilonenuii iHTEeHCUBHO PO3MHOXYBAJIUCS B IEPIIY I10JI0-
BUHY BereTaliifHOro nepiofy (KBiTeHb — YEPBEHb), YOMY CIIpHsIa Bojora
noroga. ¥ uei nmepioa Ha oKpeMuX AiAssHKaxX HauidyBaau g0 100 KonoHii
ITOTIEJTNITH Ha OJHE JePEeBO, B KOXHII KoJIoHii 0yi10 74—120 ocobuH pi3HO-
ro BiKy. 3 HACTaHHSIM CyXOi CTIEKOTHOI IOTOAM PO3MHOXEHHS TOTIeTUIlh
YITOBUIBHIOBAJIOCS i MOHOBJIOBAIOCH 3 TOSIBOIO MOJIOJOIO MPUPOCTY.

3’s1coBaHO, 110 YMCEJIbHICTb MOMYJsILii 3eJIeHO1 S0JyHeBOI MOIMeIMI
3aJIeXKUTh Bifl CrocoOy BUpOIyBaHHS s1I0JyHi. B camax 3 yiiiibHeHOO To-
cagkomw (2 x 4 M) Ha aepeBax i3 IIMPOKO MipaMiJaJlbHOIO KPOHOIO, e
CepenHiil Ipyc Ma€ BEJIWKY 3aJIMCTSIHICTh, YMCEIbHICTh TToneanii B 1,4
pasa BHUIA, HIX y calax i3 IepeBaMU IIOCKO-OKPYIJIOl KYIMOJOMOAiOHO1
KPOHHM, Ta y 8 pas3iB BUIlA, HiX y cafax i3 By3bKO MipaMigaJbHUM (OPMY-
BaHHSIM KPOHHU.

JIucrobmimku, siKi TaKoX BXOASTH B IPYIYy CUCHUX IIKiTHUKIB SIK i MO-
MeJIAIi, MafOTh CXOXWIA 3 HUMHU XapaKTep XKUBJICHHS Ta IIKiIJIMBUAI BIUIAB,
ajie 3a IHTEHCUBHOI CUCTEMMU 3aXMCTYy 1X HE BUSIBJIICHO.

Oco0arBa poJsib HAJIEXKUTh CTapoMy camy 0e3 00pobok (baraTopiuHuMiA
KOHTpOJIb). Taki HacamKeHHsI CTalOTh pe3epBaTopaMu — KepeJaMU HaKo-
MUYEHHS i TOIIUPEHHST HU3KU LIKiIHUKIB. 3BiATM BOHU MITpylOTh B MAaCUBU
JIOBKOJIMIIIHIX MOJOAUX CafliB, 10 MOXE CTaTU MOTEHLIIHOI MpobeMOoI0
MpU TUTAaHYBaHHI 3axUCTy cafiB. OAHUMM i3 HaWLIKiIUBiuX ditodaris
€ BUIM TPYOKOBEPTIB Ta MOBTOHOCHKIB. 3a IMepioJ MOHITOPHUHTY CTapOTo
sI0JTYHEBOTO HACAKEHHST BUSIBUIU Ka3apKy (RhAynchites bacchus L.), Oykap-
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Ky (Coenorrhinus aequalus 1.), si61yHeBOTO KBiTKOina (Anthonomus pomo-
rum L.) Ta ciporo 6pyHbKOBOTO TOBrOHOCHKA. BUCOKY UMCEeIbHICTh SI0Ty-
HEBOTO KBiTKOIna crioctepiranu y asi poxkeBoro oyrona — 26,3 0co0./ae-
peBo. TlosiBy Kazapok Ta OyKapoK cIocTepiraiaud B Mi3Hi a3y LBITIHHS
s10JIyHi, iXHsI KiJbKiCTh BapitoBajia y Mexax 6—8 0co0./mepeBo. Takox
BUSIBUJIM BUCOKY UYMCEJIBHICTh TYCEHMIIb JUCTOBIHOK — 7 0c00./nepeBo.
[inpHicTh oMyl KamihopHiNCHKOT IUTIBKYU 32 BiICYTHOCTI 3aXMCHUX
3axo/iB 30iIblIMIacsa B cepeaHboMy B 2,1—2,5 pasa i mocsirama 109—130
0COOMH Ha 2 MOT. M MaroHiB. SIcKkpaBUM iHIMKATOPOM PO3BUTKY IIKiIHM-
KiB Ha s0JyHi € g0JlyHeBa MJI0OA0XepKa, sIKa BIUIMBAE SIK Ha KiJbKiCHUIA,
TaK i Ha SIKiCHUI MOKa3HUK ypoxatro. OOJIiK YMCEeTbHOCTI MOIIKOIKEHNUX
TJTOMIB IIMM IIIKiTHUKOM ITOKa3aB, 1110 BTPATH BPOXKalo MOTEHIIITHO MOXYThb
caratn 50—75%.

Crin 3a3HaYUTH, 110 TOIIKOIXKEHI SI0JYHEBOIO TIJIOM0XKEPKOIO TLIOIN
OyJIu i B MOJIOAOMY cajay 3 iHTEHCUBHOIO CUCTEMOIO 3aXUCTy, ajie iXHs
yacTKa cepel ycix o0cTexkeHUX s0ayK craHoBmia 2%. ToOTO, KiIbKiCTh
ditodariB craporo s16J1yHeBOro caay 6e3 o0poboK Ta arpoTexHikd 3HaYHO
nepesuiye EITII B mopiBHSIHHI 3 cagaMu, SIKi MalOThb CUCTEMY 3aXUCTY.

IIpote, noBroTpuBajia BiICYTHICTb OOPOOOK 3yMOBUJIA MEBHY CTAOLTi-
3alil0 CaMOPEryJsliii BCbOro KOMIUIEKCY KJIIIIIB — 3pOCja YMCEIbHICTb
XWKUX KJIIIIB ((piToceinu, cTirMeinu), a TakoxX HeHWTpaJlbHMX BUIIB (Tap-
COHEeMinu, akapuau, TiAeian), aKi € KopMoM s akapudariB. YuceabHicTh
POCAMHOINHUX KJilliB, TaKUX SIK TJOAOBUN (Amphitetranychus viennensis
Zacher), 3BUYaiiHUI TaByTUHHUI 1| YePBOHUI TJIOJOBUIA, 3HU3WIACh HIX-
ye EITLI.

BUCHOBKU

Ha ocnoBi 0aratopiuHoro ¢irocaHiTapHOro MOHITOPUHTY arpoleHO3y
IJIOIOBOTO Caay TPhOX THUITiB BCTAHOBJIEHO OCHOBHY €KOJOT0-€KOHOMIUHY
rpyny ¢itodari, yTouHeHO BUAOBUI CKIajd i YMCEIbHICTh JOMiHYIOUYUX
BUIIB KOMax i KJilliB. 3’siCOBaHO, 1110 B YMOBax iHTeHcU@iKallii BUpoLLy-
BaHHS Ta 3aXUCTy SI0JyHEBOro caay copmyBaBcs KoMILIEKC (iTodaris,
SIKMIA BKJIIOYA€E JOMiHYIOUiI BUAM ABOX KJIACiB:

o Komaxu — sionyHeBa monoxepka (Laspeyresia pomonella L.), xani-
dopniiiceka muriBka (Quadraspidiotus perniciosus Comst.), 3eeHa
sionyHeBa nonenuiist (Aphis pomi Deg.), cipuii OpyHbKOBUI JOBIoO-
HocuK (Sciaphobus squalidus Gyll.), ssionyHeBuit KBiTKOIn (Anthonomus
pomorum L.);

o Knimi — 3Buuaiinuit maByrunHuii ki ( Tetranychus urticae Koch.),
yepBoHUI TtogoBuit (Panonychus ulmi Koch.), canoBuii maByTHMH-
Huit (Schisotetranychus pruni Oudms.), rnogoBuii (Metatetranychus
viennensis Zacher).

Bcranosneno, 1110 mnpolecu opMyBaHHSI BUIOBOTO CKJIaay €HTOMO-
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AKapOKOMILIEKCY 3yMOBJIEHI €KOJOTIYHUMHU Ta BIKOBUMU OCOOJIMBOCTIMU
arpoeKoCHUCTeMHU TJIOJOBOTO Cany, OCHOBHUMM MeEpiofgaMU OHTOTEHE3Y
sI0JTyHi i1 BigOyBalOThCS IMiJl Ai€l0 MOTOAHO-KJIiIMAaTUYHUX YMOB, TEXHOJIOTIL
BUPOIIYBAHHS i CUCTEMU 3aXUCTY.

MOHITOPHHT BUIOBOTO CKJIAAY i TMHAMIKMA YUCEJIbHOCTI IIKITHUKIB Ta€
MOXJIMBICTh BUBYATH i OOTPYHTOBYBATU 3aKOHOMIPHOCTI B CTPYKTYpPi MOMY-
JISIUiA KoMmax i KJIilliB, MPOTHO3YBATH IXHIO IKIIJIMUBICTh, YIOCKOHATIOBATU
CUCTEMY 3axUCTy s10JIyHi a00 OKpeMUX 1i CKJIaIOBUX.

DiHaHCyBaHHS: JOCJIIXKeHHS BUKOHYBalM B paMKax 3aBAaHHS
12.02.00.14 TTHI «ITowyk i ynocKoHaJleHHsI eJIeMEHTIB CUCTEMU 3aXUCTY
S0JIyHi Bil CUCHUX WIKiAHUKIB y [IpaBobepexxHomy Jlicoctemy».

Kouduikr inTepeciB: aBTopu AeKIapylOTh TPO BiICYTHICTh KOH(IIIKTY
IHTepeciB.

BIBJIIOTPA®IYHUI CITMCOK

1. Arpobisuec Ykpainu mig qac Birtau. Indorpacdiunmit nosigumk. 2021-2022.
URL: agribusinessinukraine.com

2. lep>xaBHa ciy>x6a ctatuctuku Ykpainn. URL: https://www.ukrstat.gov.ua/
operativ/operativ2022/sg/pvzu/arch_pvxu_reg.htm

3. TanyseBa nmporpama po3BUTKY CafliBHUIITBA YKpaiHM Ha nepion go 2025
poxy. Kuis: CI1J] «’Kutenes C.I.», 2008. 76 c.

4. Yepumit A.M. Dkonorndeckue 0COOEHHOCTHU arpo3KOCUCTeMbl M MHTe-
TpUpPOBAaHHAsA 3all[UTa IJIOKOBOTO cafia. MeXXIyHapofHasA HAyYHO-IIPAKTIIIeC-
Kast KoH(pepeHust «/[HTerprpoBaHHas 3alITa CafjOB 1 BUHOTPaJHUKOB». KuiB:
Komo6ir, 2008. C. 3-12.

5. Omentora B.IL., Ipuroposnu 1.B., Habau B.C., Ta in. O6miK mKifHUKIB i
XBOPOO CiTbCHKOTOCTIOAAPCHKIUX KYNbTYP ; mif pes. Omemorn B.IT. Kuis: Ypo-
Kant, 1986. 245 c.

6. Tpubens C.O., Cirapbosa [I.]]., Cexyn M.IL., IBamenko O.0. Mertopuku
BUIpOOYyBaHHsA i 3acTocyBaHHA HecTuiyAiB ; 3a pen. C.O. Tpubens. Kuis: Csir,
2001. 448 c.

7. lleBuyk I.B., Ipuuux L.B., Kanerry ®@.C. ArpoekonoriuHi cucremn iHTe-
I'POBAHOrO 3aXMCTY IJIONOBUX 1 ATITHUX KYAbTYP Bifl INKiIHMKIB i XBOPOO: peKo-
meHpanii. Kuie: InctutyT cagiBanursa, 2021. 188 c.

Vlasova O., ORCID: 0000-0002-5704-3322
Zatserkliana M., ORCID: 0009-0003-7035-5421
Vlasova M., ORCID: 0009-0008-9253-4515
Serdiukova M., ORCID: 0009-0009-0704-7841

Fitosanitarna bezpeka 33



Institute of Plant Protection of NAAS,
33, Vasylkivska str., Kyiv, 03022, Ukraine
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Monitoring of the species composition and
number of insects and mites on the apple trees in the Right
Bank Forest Steppe of Ukraine

Goal. To monitor the species composition and abundance of insects
and mites on apple trees in the Right-Bank Forest-Steppe of Ukraine. Me-
thods. Field, laboratory, microscopic, mathematical, statistical and calcula-
tion methods. The research was carried out according to generally accepted
methods in entomology and plant protection, starting in early spring (late
April — early May before harvest). Results. Monitoring of the number of
insect pests and mites on apple trees in three types of plantations was car-
ried out: a young orchard on stunted rootstocks with an intensive protection
system; an old orchard on tall rootstocks with a protection system; an old
orchard without treatments (long-term control). Conclusions. Monitoring of
species composition and dynamics of pests number makes it possible to study
and substantiate the patterns in the structure of insect and mite populations,
to predict their harmfulness and to improve the protection system of apple
trees or its individual components.

monitoring; apple orchards; harmfulness; species composition; dominant

pests
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E®PEKTUBHICTD 3ACTOCYBAHHA KOMILUIEKCY
HA OCHOBI BAKTEPI1 PSEUDOMONAS
FLUORESCENS HA HACAJIZKKEHHAX KAPTOILII

B YMOBAX 3AXIJTHOTO JIICOCTEITY YKPAIHU

Mera. ChopmyBaru epeKTUBHI KOMIUIEKCH Ha OCHOBI Oakrepiit Pseu-
domonas fluorenscens y moegHaHHi 3 IpenapaTaMyt CTUMY/IIOIYOL IPUPORU
i MixpoermeMeHTaMM Ta BUBYEHHs IXHbOI e(eKTMBHOCTI Ha HacafKeHHAX
Kapromti. Meroan. [locnigKeHHA 3AilICHIOBaMN ynponosx 2021—2022 pp.,
B CEJEKIiTHO-HACIHHMIIDbKIN CiBO3MiHI YKpaIHCBKOI HayKOBO-JOCHTif-
Hoi cTaHLii kKapaHTuHy pocnud I3P HAAH. ITposogunn gocnigu Ha cop-
ti Kapromn Cros’siHKa. BusHayanyu edeKTUBHICTb IpenapaTiB y pisHUX
HOpMax BUTPaTV IPOTH TpuOHMX xBopo6. OOmiKM BHKOHYBaIM 3a 3a-
TaJIbHONIPUMHATYMY METOJMKAMM, 3 BUKOPUCTAHHAM €KCIIEPMMEHTAIb-
HMX MeTOAIB y iTomarosnorii Ta saxucti pocnuH. Pesymbratu. Busnaunin
edeKTUBHICTP KOMIUIEKCIB Ha OCHOBI Oaxtepiit Pseudomonas fluorescens
AP-33 3 peyoBMHaMM CTUMY/TIOK0OYOI IPUPOAM Ta XEMATOBAHUMU MiKpoese-
MeHTaMM Ha Haca[pKeHHAX KapTOIUIi y BereTauiiiHuii nepiox. JomaBaHH:A
xenmary 1 (Mo + Co + B) mo mpemnapary Ha ocHOBi 6axTtepiit Pseudomonas
fluorescens 36inpmnno ypoxxaiiaicts B 1,1—1,5 pasa, a Ipu [ofaBaHHi xe-
naty 2 (Fe + Mn + Zn + Mo + Co + B) — 1,3—1,6 pasa. Bukopucranus
BCiX KOM6iHaIill 6i0KOMITEKCiB IT0Ka3ano eeKTUBHICTb penaparis MpoTH
a/IbTepHapiosy B Mexxax 41,5—66,8%, HaToMicTb st iTopTOopo3y KapTormn-
i LIeil IOKa3HMK CTaHOBUB 65,6—85,2%. BucHoBku. Kombinalii 3 xena-
Tamy 3a0e3leyysu Kpali BereTaiiiHi OKasHUKY Ta ypoxkaitHicTs. Haii-
Kpalluil pe3yabTaT MPOTY abTepHAPIO3y KapTOIUI IoKasana KoMOiHalisa
Pseudomonas fluorescens + kcumenoH + OypurtuHoBa kucnora + [JTMAE

36 © A.T. TI'aBpumiok, M.I1. Conomiituyk, O.M. Poxok, 2023.



2 mn/n + OIMSO2 mn/n xenat 1 (3,6%), e epeKTuBHICTD cTaHOBUIA 66,8%.
ITpotn ditodroposy kpaiyi NHOKa3HUKYU ePeKTUBHOCTI IIOKa3ana KoMbiHa-
uist Pseudomonas fluorescens + KcuMenoH + 6ypuTuHoBa kucnora + [IMAE
2 mn/n + IMSO 2 mn/n xenar 2 (3,6%) — 85,2%.

KapToIis; 0ioJoriyHi 3aco0M; MIKiAIMBiI opraHi3mu; 0ioJoriyHmii
npenapar; MikpoejeMeHTH

Kapromutst Solanum tuberosum L. — BaXxJmBa CiTbChKOTOCTIONAPCHKA
KyJIbTYypa, 10 3aiiMa€ OAHE i3 MPOBIAHUX MIiCLb y CIIUCKY MPOAYKTIB Xap-
YyBaHHS JIOAWHU, IIMPOKO BUKOPUCTOBYETHCS SIK KOPM Xya00i Ta B IIPO-
mucyioBocTi. HUMHI akTyajbHOIO TTpo0JIeMOI0 KapTOIIsipcTBa € 60poThoa i3
XBOpOOaMU KapToIUTi, 30yIHUKAMU SIKMX € Pi3Hi (DiTONMaTOreHHi opraHizMu
(rpubu, Bipycu, OakTtepii) [2, 3].

AnpTrepHapio3 Ta GiToGTOPO3 — IWIKIIIMBI 3aXBOPIOBAHHSI T'PUOHOI
MIPUPOIHN, 110 HAOYBaIOTh 3HAYHOTO MOIIMPEHHS 3 KOXXHUM POKOM Ha Te-
putopii YKpaiHu Ta MOXYTb 3aBJATU BEJIUKUX €KOHOMIUHMX 30MTKIB Kap-
TorIsApCTBY. CIOCTepiraeEThesl KiibKiCHE 3HMXKEHHST BpOXKalo, MOTipIISHHS
Oro ToBapHUX SIKOCTEMH, JIEKKOCTI 1 moripleHHs (iToCaHITAapHOro CTaHy
arpoleHo3iB. YpaxkeHHsI TUIOII Haca/KeHb BilOYBAETHCS Uyepe3 3HDKEHHS
KYJIbTYpU 3eMJIEpOOCTBa, a caMe: HEKOHTPOJbOBAaHE BHECEHHS JOOPUB Ta
CHUCTEM ITiIKUBJICHHST, HEIOTPUMAaHHS arpOTeXHIYHNUX BUMOT CTOCOBHO Ci-
BO3MiHM, ONTUMAaJIbHUX TEPMiHIB MTOCAAKU, BIACYTHICTbh SIKICHOIO HACiHHE-
BOTO MaTepiaay, HeCIIPUATIMBI MOTOAHI YMOBH Ta ypaxkKeHHS MaTOreHHUMU
opraHiamamu rpu6Hoi npuponu [1—3].

OODHMM 3 OCHOBHUX IUISIXiB OIEP>KaHHS €KOJIOTIYHO YMCTOT MPOMYKIIil
POCJIMHHUIITBA € 3aCTOCYBaHHS 0i0JOTIYHOTO METOMY 3aXWUCTy POCIUH SIK
OCHOBHOTO CTPAaTETIYHOTO €KOJIOTO-0i0JIOTIYHOTO 3aX0AY KOHTPOJIIO LIKif-
JIMBUX OPraHi3MiB y IMOCiBax CiJbCbKOTOCMOAAPChKUX KYJIbTYP Ta €KOJIO-
riyHoro 3emuiepoocTBa. 3rimHo 3 nmocraHoBolo Pagu €Bpor Ne834/2007 p.
0i0JI0TIYHUIA METOJ — OCHOBHMIA CTpaTeriyHUii €KOJIOro-0i0a0TiYHMIA 3aXi/
KOHTPOJIIO LIKIAJTUBUX OPraHi3MiB y CydYaCHUX arpoeKOCHUCTeMax.

YV 3axucTi pOCIVH Bill IIKIAHUKIB i XBOPOO IIMPOKO 3aCTOCOBYIOTh MiK-
pOOHI mpenapaTv Ha OCHOBI Pi3HUX BUIIB MiKpOOpPraHi3MiB i MeTaboJIiTiB,
sIKi BOHM CUHTE3Yyl0Thb. biomnpemnapaTu 3aCTOCOBYIOThCS SIK iHCEKTULIMIU,
GyHTIUMAM i MpOTpyIoBayi ST 3aXUCTY POCIMH Bill IIKiIZHUKIB i XBOPOO.
Cnig 3a3HaYMTH, 110 OiOJOTIUHUI MeTol €(eKTUBHMIA 3a MOCTIHHOIO Mo-
TMOBHEHHS arpoleHO3iB 0i0JOTiYHUMU areHTaMu. B ocTaHHI pOKU BYEHUMU
BUAIEHO psn OakTepiil i rpubiB, 110 MAlOTh AHTArOHICTUYHI BIACTUBOC-
Ti 10 matoreHiB pocauH. HaitGinblue moumpeHi i 3acTOCOBYIOTbCSI OaK-
TepialbHI TperapaTu Ha OCHOBI Pseudomonas aurefaciens, P. fluorescens,
Bacillus subtilis.

V 3B’3Ky 3i 30iJIbIIEHHSIM MOIMUTY Ha MPOAYKIIiI0 OPraHiuyHOro 3eM-
JiepoOCTBa BUHMKAE TTOTpeba y BUBUYEHHI Ta BIPOBAIXKEHHI KOMILJIEKCiB Ha
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OCHOBI MiKpPOOPraHi3MiB, 110 3a0€3MeYUTh OTPUMAHHS €KOJOTTYHO-YUCTO1
CUJIbCHKOTOCITOJAPChKOI MPOIYKIIil 0€3 3aCTOCYBaHHS XiMIYHUX 3aCO0iB 3a-
XHCTY Ta 3 MiHIMaJIbHOIO 0OpOOKOIO IPYHTY [4].

Mema docaioncens. Jlocniguti e(eKTUBHICTb 3aCTOCYBAaHHS KOMITJIEK-
CiB Ha OCHOBI OakTepiii Pseudomonas fluorenscens i3 mpernapataMu CTUMY-
JIIOI0YOI TIPUPOJM Ta XeJaTOBAHUMU MiKpOeJeMeHTaMM Ha HacaIKEHHSIX
KapToIUIi 32 BUPOIILyBaHHSI B yMoBax 3aximHoro Jlicocremy.

Mamepiaau i memodu. JJocnimkKeHHS TIPOBOAUIMN YIIpoaoBxk 2021—
2022 pp., Ha 0a3i AOCHIAHUX AiISHOK YKpaiHChbKOI HayKOBO-IOCJiIHOI
cTaHuii kapanTuHy pocauH 3P HAAH (YxkpHJCKP 3P HAAH). ITnowa
JOCTITHOT HiAaHK — 20 M2, MOBTOPHICTh — YOTUPHUpa3oBa. I pyHTH —
JIEPHOBO-OITI30JIeHI Cipi BaXXKO CYrIMHKOBI. CepeTHbO3BaXKeHi MTOKa3HU -
KW BMICTY €JIEeMEHTIB XUBJIeHHs: Tymycy — 2,0%, JIerKoTiipoJli30BaHOTO
azotry — 80 mr/kr, pyxomoro docdopy — 56 Mr/Kr, 0OMiHHOIO Kajiilo —
87 mr/kr, mikpoeaeMeHTy 0opy — 0,78 MI/Kr, MiKpoeJeMeHTY MapraH-
mo — 19,12 mr/kr, mikpoeneMmeHTy Miai — 0,82 Mr/kr, MikpoeJeMeHTy
3aymiza — 5,2 MI/KT, MikpoeJieMeHTy HUHKY — 0,57 MI/KT, MiKpOeJIeMEeHTY
cuHIo — 0,25 Mr/kr, MikpoeneMeHTy KamMmito — 0,03 mr/kr. PiBeHBb
pH — 5,7. Cepennbo3BaxkeHUl arpoxXiMiuHWii Oyl TPYHTIB y rocriogap-
CTBi CTAaHOBUTH 33 Oanu. ArpoekoJioriyHuii ooHiteT 3emMenb — 30 Oaris.
Bocenu micig 300py monepeaHuKa MpoOBeIeHO JYIIEHHS CTepHi, 3510J1eBY
OpaHKy, HaBeCHi — KyJIbTHBaLIil0. SIK 00’€KT eKCIepUMEHTY BUKOPUCTAHO
copt Kaproruti — Ciop’siHKa. Jlorisia 3a mociBaMu — 3araJibHONMPUHHSA T
st 3aximHoro Jlicocteny Ykpainu. Brocwim NPK 16:16:16 — 300 xr/ra.
IIpoTn KOIOPaACHKOIO XyKa OOIPUCKYBAIM iHCEKTULIMAOM Amimiiro 150
ZC, ®K (xnopantpanininpos, 100 r/n + assmoma-uuranorpuH, 50 r/i).

V nmonaboBUX yMOBax AOCHIIXYBadu €(EKTUBHICTh 3aCTOCYBaHHS
KOMIUIEKCY Ha OCHOBI OakTepiii Pseudomonas fluorescns Ha HacaaXeHHSIX
kaptoruti. Ilepiue oOnpucKyBaHHSI — MPU 3MUKAHHI POCIUH Yy PsAKax,
HacTynHi 3 — gepe3 12 mi0.

Po3BUTOK XBOpOOM i TeXHiIUHY €(DEKTUBHICTb 3aCTOCYBaHHS MpernapaTy
BU3HAYAIU 332 METOIMKAMMU, PO3po0IeHUMHU (axiBLSMU [HCTUTYTY KapTor-
aspeTBa Ta [HeTHMTyTY 3axucty pocauH HAAH. 3a pesynbTatamMu more-
PeIHIX JOCTiMXKEeHb HalKpallluili pe3yJbTaT Mo ypoxalo Ta e(eKTUBHOCTI
NpoTu XBOpoO cepel 0iIOKOMILIEKCIB Ha OCHOBi OakTepiit Pseudomonas
Sfluorescens 3 TiperniapaTaMy CTUMYJTIOIOUOI TIPUPOIN TOKa3ajla KOMOiHALIis
Pseudomonas fluorescens 3,0 x 10° xinitun/cm® + kcumenou 1 r/in + Oypui-
THOBa Kucyota 2 /1 + AMAE 2 mi/n + AMCO 2 mi/a, 3a HOpMH BHe-
ceHHs 5 ji/ra [5—8].

Jns migBUILEHHS YypOXKal Ta iMyHOIIPOTEKTOPHOI XapaKTepUCTUKU
0iOKOMIIIEKCIB JOCTIAXEHO MOEMHAHHS 3 X€JaTOBAHUMM KOMILIEKCAaMU
MiKpOEJIEMEHTIB:

— Xemnat 1. Mo+Co+B (Mo — 100 r/n, Co — 10 r/n, B — 8 r/n);
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— Xenat 2. Fe+Mn+Zn+Mo+Co+B (Fe — 40 r/n, Mn — 40 r/x,
Zn — 15, Mo — 5r/n, Co — 1 r/n, B — 8r/n).

IMoxigHi 3,4-gurigponipuMinuH-2(1H)-oHy npuBepTaioTh yBary ao-
CIIIHUKIB SIK aHTUOKCUIAHTU Ta PEYOBMHM, 11O MAIOTh CTUMYJIOIOUMIA
edeKT Ha pocauHy. JocaiKyBaHUM NPeICTaBHUKOM € KCeMeAOH — Tiapo-
KcieTimiMeTiairinpormipumiauH [9].

CTuUMyITIOI04i PEYOBUHMI:

— Oypwmunosa (sumapha) Kucaoma (eTaH-1,2-TuKapOOHOBA KMCIOTa

HOOC(CH,)2COOH).

— dumemuncyavghorcud (IMCO) — ximiuHa pedoBUHA 3 (POPMYJIIOI0 —
(CH 3) 2S0. binoasspHuii po3UuMHHUK. BUKOPUCTOBYETHCS IS
301TBIIIEHHST TPAHCTKAHEBOTO MePEHECEHHS JiI0UMX PEYOBUH;

— dumemunaminoemanon (DMAE) ma memunaminoemanon (MAE) Bu-
kopuctoByeTbcst DMAE ta MAE 51K iMyHONIPOTEKTOPH, 1110 BILIM-
BalOTh Ha Pi3Hi TpaHCMeMOpaHHI (PyHKIIII.

Cxema JIocaigy BKIOYAIA:

1. Kontpoub: 6akrepii mramy AP-33 Pseudomonas fluorescens, 3 x 10°
KYO/cm3 — 5 n/ra;

2. Pseudomonas fluorescens, 3 x 10° KYO/cm? + xcumenoH, 1 v/n
+ OypmtmHOBa Kuciorta, 2 r/a + IMAE, 2 miu/n + AMSO,
2 mu/a1 — 5 n/ra;

3. Pseudomonas fluorescens, 3 x 10° KYO/cMm? + kcumenoH, 1 r/n +
OypiutuHOBa Kuciora, 2 /1 + MEA, 2 ma/n + IMSO, 2 mii/1 —

4. ?’;{tr;(;monas Sfluorescens, 3 x 10° KYO/cm? + xenar 1 (1,2%) —

5. ;;élzlojmonas Sfluorescens, 3 x 10° KYO/cm? + xenat 1 (2,8%) —

6. i’;{trj(;monas Sfluorescens, 3 x 10° KYO/cm3 + xenat 1 (3,6%) —

7. ?’;{tr;(;monas Sfluorescens, 3 x 10° KYO/cm? + xenat 2 (1,2%) —

8. i’éitr;o’monas Sfluorescens, 3 x 10° KYO/cm? + xenat 2 (2,8%) —

9. z’égtrj(;monas Sfluorescens, 3 x 10° KYO/cm3 + xenat 2 (3,6%) —
n/ra;

10. Pseudomonas fluorescens, 3 x 10° KYO/cm? + kemmenon, 1 r/m1 +
OypurtnHOBa KucyoTa, 2 r/a + AMAE, 2 mn/a + AMSO, 2 mu/n
+ xenat 1 (1,2%) — 5 n/ra;

11. Pseudomonas fluorescens, 3 x 10° KYO/cm? + xcumenon, 1 r/m +
OypiuutuHOBa KucioTa, 2 r/a + AMAE, 2 mu/a + AMSO, 2 mi/n
+ xenat 1 (2,8%) — 5 n/ra;
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12. Pseudomonas fluorescens, 3 x 10° KYO/cm? + keumenoH, 1 r/m +
OypiuTuHOBa KucjiaoTa, 2 r/1 + IMAE, 2 ma/n + AMSO, 2 mu/n
+ xenar 1 (3,6%) — 5 n/ra;

13. Pseudomonas fluorescens, 3 x 10° KYO/cm? + keumenoH, 1 /m +
OypitrHOBa KucioTta, 2 /1 + IMAE, 2 mun/a + AIMSO, 2 mu/n
+ xenat 2 (1,2%) — 5 71/ra;

14. Pseudomonas fluorescens, 3 x 10° KYO/cm?® + keumenon, 1 t/n +
OypiuTuHOBa KucjioTa, 2 r/1 + IMAE, 2 ma/n + AMSO, 2 mu/n
+ xenar 2 (2,8%) — 5 n/ra;

15. Pseudomonas fluorescens, 3 x 10° KYO/cm? + keumenoH, 1 /m +
OypitrHOBa KucioTta, 2 /1 + IMAE, 2 mun/a + AIMSO, 2 mu/n
+ xemar 2 (3,6%) — 5 n/ra;

16. Pseudomonas fluorescens, 3 x 10° KYO/cm?® + keumenon, 1 /a1 +
OypiuTuHOBa KMCIoTa, 2 /1 + MAE, 2 mn/x1 + IMSO, 2 mu/n +
xenat 1 (1,2%) — 5 n/ra;

17. Pseudomonas fluorescens, 3 x 10° KYO/cm? + kcumenoH, 1 r/m +
OypiutrHOBa Kuciora, 2 r/n + MAE, 2 mi/n + IMSO, 2 mn/n +
xenat 1 (2,8%) — 5 n/ra;

18. Pseudomonas fluorescens, 3 x 10° KYO/cm?® + keumenon, 1 t/a +
OypiuTuHOBa KKcCioTa, 2 /1 + MAE, 2 mi/x1 + JIMSO, 2 mu/n +
xenat 1 (3,6%) — 5 n/ra;

19. Pseudomonas fluorescens, 3 x 10° KYO/cm? + keumenoH, 1 r/m +
OypiuTrHOBa Kuciora, 2 r/an + MAE, 2 mi/n + IMSO, 2 mu/n +
xenat 2 (1,2%) — 5 n/ra;

20. Pseudomonas fluorescens, 3 x 10° KYO/cm? + kcumenoH, 1 r/n +
OypiuTuHOBa KMCIoTa, 2 /1 + MAE, 2 mn/x1 + JIMSO, 2 mu/n +
xenat 2 (2,8%) — 5 n/ra;

21. Pseudomonas fluorescens, 3 x 10° KYO/cm® + xcumenon, 1 r/n +
OypiuTrHOBa Kuciora, 2 r/n + MAE, 2 mi/n + IMSO, 2 mun/n +
xenar 2 (3,6%) — 5 n/ra.

Pezyavmamu docaioncenv ma 062080penns. Y TOCTIIXEHHSIX BUKOPHUC-
TOBYBaJIU CEPEeAHI NMOKA3HMKU KOHLEHTpaLii JOCTIIKYBAaHUX PEUOBUH, SIKi
TECTOBAHO Ha TOKCUYHICTh 11010 OakTepiit Pseudomonas fluorescens. I1o-
CIIiIKeHHST e(DEKTUBHOCTI Pi3HUX MOEAHAHb Y KOMILJIEKCaX 00OpOOKM Kap-
TOILI MOKa3ajo, 10 BUKOPUCTAHHS Maiixke BCiX KOMOiHalili Mpu3Beso
JI0 MiJBUILEHHS BereTaliiHUX MOKA3HUKIB y pi3Hiii Mipi. Bara Oyiab0 Ha
pOCIIMHY y BapiaHTax JOCTiay BapitoBasia B Mexax 201—461 r/poci. npu
KOHTpoJbHOMY 184 1/pocn. (tada. 1). JlomaBaHHs xenaty 1 mo mperapary
Ha OCHOBIi OakTepiit Pseudomonas fluorescens 30ibIINIO YPOXANHICTh B
1,1—1,5 pasa, a gomaBaHHs xejary 2 — B 1,3—1,6 pasa. 3acTocyBaHHS
6iokommiekcy Pseudomonas fluorescens, 3 x 10° KYO/cm?® + KcuMenoH,
1 /1 + OypmrtmHOBa Kmcnora, 2 r/n + AMAE, 2 ma/n + IMSO, 2 mi/a
3 JOJAaBaHHSIM XeJiaTiB 1 Ta 2 3HAYHO ITOKPAIIWJIO BeTeTalliliHi TTOKa3HM-
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KU BiTHOCHO KOHTpOJO. Bara Oyynbb Ha 1 pocivHY Ipu 3aCTOCYBaHHI
Pseudomonas fluorescens, 3 x 10° KYO/cm? + kcumenoH, 1 r/a + Oypii-
TUHOBA Kuciaota, 2 r/a + IMAE, 2 ma/n + AMSO, 2 Mi/n1 3 nogaBaH-
HsIM xenaty 1 30itbmmnacs B 1,9—2,1 pa3a, a ipu KobiHallii Pseudomonas
Sfluorescens, 3 x 10° KYO/cm? + keumenoH, 1 /1 + OyplITMHOBA KHCJIOTA,
2 r/n + AMAE, 2 mu/n + AMSO, 2 mu/n + xenat 2 — y 2,4—2,6 pa3a
MOPiBHSAHO 3 KOHTPOJIeM. ¥ KOMOiHaLisIX, e SIK OIUH 3 JOTTOMIXHUX Tpe-
napariB 3actocoByBaBca MAE, naHuii mokasHUK OyB HMKYMMMU Ta Bapito-
BaB y Mexax 319—392 r/poci.

HaiinouvpeHiloo i HaMIIKiZIMBILIOK XBOpOOOIO KapToruli B 3axii-
HoMy Jlicocteny Ykpainu € bitodTopo3, 30yAHUKOM SIKOTO € reTepoTa-
JIiYHUMA oomiueT Phytophthora infestans (Mont) de Bary. Takoxk 3HaYHOTO
MOIIMPEHHSI Ha MOocagkaxX KapTOIUTi HaOyBa€ ajabTepHAapio3, 30yIHUKAMU
sgkoro € Alternaria solani (Ell.et. Mart) i A. alternata (Keissler). O3Haku
ditodTOpO3y BUSIBISIM Ha IUCTKAX KapToruli. Ha Kpasix TUCTKIB 3’ IBUJIMCH
OKpeMi Oypi MJISIMU 3 OiTUM TMOKPUBOM i XapaKTe€pHUM CBUHLEBUM Bijl-
osrckoM. BoHM MIBUAKO 301UTBIIYBATUCH Y PO3Mipax i MOIIMPIOBAIUCH IO
BCbOMY KYIIy Ta Ha iHi pocauHu. [Toyatok nposiBy ¢ito¢Topo3y B yMO-
Bax 3axigHoro Jlicocteny Ykpainu ¢ikcyBasu B TMepiiil 1eKaai CepriHs,
a TI0YaToK IPOSIBY ajbTepHapio3y — B TPeTiil Aekami aurmHs. Ha kpasx
JIMCTKIB 3’BJISUIMCh OKpPeMi XJOPOTHUYHI TIJIIMM, 11O TIOCTYIIOBO HaOyBalu
KOPUYHEBOI'O KOJbOPY i3 CipuM BiATiHKOM. BoHM 1IBUAKO 30iblIYyBaIUCh
y po3Mipax i cTaBaja MOMITHOIO KOHLEHTPUUYHICTb YpaxkKeHUX MiJSHOK.
Ha cTebmax i yepemrkax pociuH 3’SIBJISITIACS THISMU Y BUTJISIAL IITPUXIB,
SIKi, 37TMBAlOYNCh, YTBOPIOBAIM CYIUIbHI TUIIMU 3aBIOBXKM 3—5 cMm. Crin
3a3HAYUTH, 1O TMOTOJHI YMOBH JIITHBOTO MEPioay, BUCOKI TeMIlepaTypu
no +34,4°C Tta Hectava omafiB (—154,3 MM) OyJau HECTIPUSITIMBUMM IS
PO3BUTKY XBOPOO KapTOILIi.

Y nepion pocigkeHb pO3BUTOK ajbTepHapiody st copty CioB’siHKa
craHoBuB 21,7%, a nns dirodproposy — 38,4%. EdexTuBHICTb JOCTIIKY-
BaHux KoMmbOiHatiit B 2021—202 pp. mpotu ditrodToposy Oyia nemio 0iib-
1IIOI0 HiX TPOTHU ajbTepHapiosy. IloemHaHHS KOMITIOHEHTIB (DYHTILIMIHOI
Ta CTUMYJIIOIOUOI il MPOSBUJIM CUHEPreTUYHY Ail0 Ta 3a0e3MevynaIu IMia-
BUILIEHHSI iIMYHOIIPOTEKTOPHOro €(eKTY MPOTU AOCTiIKYBaHUX XBOPOO.
BuxkopuctaHHs Bcix KoMOiHaliii OI0OKOMITJIEKCIB MOKa3aao e(eKTUBHICTh
npemnapaTiB MpoTH alibTepHapiody B Mexax 41,5—66,8%, HaTOMicTh ISt
diTodTOpO3y KApTOILIi 1Iel MOKAa3HUK CTAaHOBUB 65,6—85,2% (Taba. 2).
Haiikpauuii pe3ynbTaT MpoOTHU albTEPHAPiIO3y KAPTOIUI MTOKA3aB BAPiaHT
12, ne epekTUBHICTL cTaHOBMIA 66,8%. [IpoTu itodTopo3y Kpallli moKas-
HUKK e(eKTUBHOCTI Mmoka3as BapiaHT 15 — 85,2%. Ilpore, 3acToCyBaHHSI
XeJaTHUX KOMIUIEKCIB HE MajJo CTaTUCTUYHO TOCTOBIPHOTO BiIXWJICHHS
MiXX BapiaHTaMM JOCHIiIXEeHb, a OTXKe He OyJ0 BIUIMBY Ha €(PEeKTUBHICTb
MperapariB MpoTu XBOpPoO.
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Cnin 3a3HaYMTH, IO 3a MOpPiBHsUIbHOTrO 3actocyBaHHsA JIMAE Tta
MAE B 6Giokommiekcax, komo6iHamii 3 JIMAE BuUKIUKaIX CTaTUCTUYHO
00’€KTUBHI BiXulIeHHs e(DEKTUBHOCTI IpernapariB Ta JajJu Kpallli Berera-
LiliHI MOKAa3HUKU MpU ifeHTUYHUX KoMmnoHeHTaXx 3 MAE. lle 3ymoBieHo
edekTuBHilIow podororo [IMAE sk iMmyHOIpoTeKTOpa Ta TpaHCMeMOpaH-
HOTO TpaHCIIopTepa.

BUCHOBKU

BuxopucTtaHHsI 0i0OKOMIUIEKCIB y TTOEAHAHHI 3 XeJIATOBAHUMHU MiKPO-
eJIEeMEHTaMU CIIpUSIE TiABUILEHHIO ypoxaitHocTi. KoMOiHailii 3 xemaramu 2
(Fe + Mn + Zn + Mo + Co + B) 3abe3neunau Kpallli BereTalliiiHi rmokas-
HUKM Ta ypoxaliHicTb. 3actocyBaHHs JIMAE mokazano kpauuii epekT B
nopiBHsiHI 3 MAE. Lle 3ymoBieHO edekTuBHilIow podoroo IMAE sk
iIMYHONIPOTEKTOpPa Ta TPAaHCMEMOPAHHOTO TpaHcropTepa. Haiikpatuii pe-
3yJIbTAT MPOTHU aJTbTepPHAPIO3y KapTOILTi OKa3axa KoMOiHallisa Pseudomonas
Sfluorescens, 3 x 10° KYO/cm?® + kcumenoH, 1 r/n + OypluTMHOBA KUCJIOTA,
2 r/n + AMAE, 2 mun/a + AMSO, 2 mu/a + xenat 1 (3,6%) — 5 n/ra,
ne edekTuBHIiCTh cTaHOBMIA 66,8%. TIpotn ditodhTOopo3y Kpalli mokas-
HUuKU ehekTuBHOCTI (85,2%) Mana KkoMOiHaliss Pseudomonas fluorescens,
3 x 10° KYO/cm? + kemmenoH, 1 r/a + OypmituHoBa Kuciora, 2 /1 +
OAMAE, 2 mui/n + AMSO, 2 mi/n + xenar 2 (3,6%) — 5 a/ra.

®DiHaHcyBaHHS: TOCTiKeHHs TpoBoawin B pamkax ITHJI 12. «Haykosi
OCHOBM CYYaCHMX TEXHOJIOTii MPOrHo3y i yInpaBliHHS (iTocaHiTapHUM
CcTaHOM arpolieHo3iB» (3axuct pociauH); AP Ne0119U100234.

KoHnuikT iHTepeciB: aBTOpU AEKIApYIOTh MPO BiACYTHICTb KOH(IIKTY
iHTepeciB.
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Efficiency of application of the complex based on pseudomonas
fluorescens bacteria on potato plantations in the Western
Forest Steppe of Ukraine

Goal. To form effective complexes based upon bacterium Pseudomonas
fluorenscens in combination with stimulation growth preparations and mi-
croelements with their efficiency study on potato plantations. Methods. The
researches conducted during 2021—2022 in breeding- seeding rotation on
the base Ukrainian Research Plant Quarantine Station of Institute of Plant
Protection of NAAS. The experiment conducted on variety Slovyanka. The
preparations efficiency determined in different rates against fungi diseases.
Records conducted as per generally approved techniques with experimental
methods in plant pathology and plant protection. Results. The efficiency of
complex based upon Pseudomonas fluorescens AP-33 with stimulating matter
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nature and chelated microelementson potato plantations in growing period.
The yield increased in 1.1—1.5 times during chelate 1 adding to preparation
based upon bacterium Pseudomonas fluorescens, and it increased in 1.3—
1.6 times during chelate 2 addition. All biocomplexes combinations showed
the preparation efficiency against Alternaria blight in scope 41.5—66.8%, but
for late blight it had the following indexes 65.6—85.2. Conclusions. Combi-
nations with chelates Ne 2 (Fe + Mn + Zn + Mo + Co + B) provided best gro-
wing results and yield. The combination Pseudomonas fluorescens + xyme-
don + accinic acid + DMAE2ml/l + DMSO2 ml/l chelate (3.6%) showed the
best result against potato Alternaria blight. It’s efficiency consisted of 66.8%.
The combination Pseudomonas fluorescens + xymedon + accinic acid +
DMAE2ml/l + DMSO2 ml/I chelate(3.6%) showed 85.2% against late blight.
It was the best index.
potato; biological means; pests; biological preparation; microelements
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CTIMKICTh COPTIB IIIEHUIII O3UMOi .
ITPOTU 3bYIHUKIB KOPEHEBUX T'HWJIEN
HA ®OHI IITYYHOTI'O 3APAKEHHA

Mera. BuBueHHs OLIHKM CTIMIKOCTI COPTIiB BITYM3HAHOI i 3apy6iXKHOI ce-
JIeKIIii IMIIeHnIi 031MOI Ha CTilIKiCTb IPOTH OCHOBHMX 30yIHVKIB KOpeHe-
Bux ramneit (Fusarium graminearum ta Bipolaris sorokiniana), BU3Ha4eHHA
wKigmBocTi. Meromu. JlTabopaTopHuit — i BUJiIeHHA 30yIHUKIB y 4nc-
Ty KyIbTYpY, I LITYYHOTO 3apakeHHA 30YJHMKaMU KOPEeHEeBUX THUJIEI,
IJIA BU3HAYE€HHA POCTOBMX ITapaMeTpiB IIIEHUII O3UMOI; AMCIIEPCITHNI,
CTaTUCTUYIHUI, PETPECUBHUII — /I JOCTOBIPHOCTI OTPUMMAaHUX Pe3y/b-
TaTiB. PesynbraTri. BcTaHOB/IEHO arpeCUBHICTD i BipyJI€HTHICTh OCHOBHUX
30YIHUKIB KOpPEHEBVX THIIEN IIIeHNIi 03UMOl 3a IITYYHOTO 3apakKeHHs
Hacinus. [TpoBeneHo OLiHKY cTifikocTi copTiB mureHuni o3umoi nporu ¢y-
3apio3HOI Ta re/IbMiHTOCIIOPiIO3HOI KOpeHeBUX rHujIeit. PO3BUTOK XBOpoOu
BifJHOCHO CTiliKux coprtiB BapiroBaB y Mexxax 0,1—0,9 6aja, mommpeHHs —
10,0—45,5%; y cmabKOCTiiIKUX cOpTiB — po3BuTOK 1,0—1,2 6asa, mommnpeH-
HA — 40,9—50,0%; y cOpUitHATIMBUX — PO3BUTOK 1,7—2,23 6asa, MOuIN-
pennsa — 71,8—94,0%. Jocnimxeno mkignusicts Fusarium graminearum ta
Bipolaris sorokiniana Ha JOBXMHY IIPOPOCTKA i KOpeHs. Y CIPUIHATINBUX
mo ¢ysapiosnoi rumii copris HoBocmyrnsanka, ITomicbka 90, Jlicosa ITicus
3MEHIIN/IACA JOBXIHA IIPOPOCTKa Ha 5,7—6,9 cM, JOBXXIHA KOPiHI[iB — Ha
2,51—3,21 cM nopiBHAHO i3 BiffHOCHO cTilikuM coptoMm Camypaii. BucHoB-
ku. Hajtnonmpeninmmy timnamm KopeHeBux rumieit y KutoMmupcpkiit 06-
nacti € ¢dysapiosHa Ta renbMiHTOCIIOpiosHa KopeHesi rHmti. Cepepn foci-
IPKYBaHUX COPTIiB IIIEHNUII 03MMOI CTiMIKMX NPOTU KOPEHEBMX THUJIEN He
BUSBJIEHO, ajIe BUJIIIEHO BiffHOCHO CTiifKi Ta cimabkoctiiiki copru. st ciB-
OM MO>KHAa PeKOMEHAYBATH CiTbCBKOTOCIOAAPCHKYUM MifJIPUEMCTBAM Bifi-
HOCHO CTiliki nmpotu Fusarium graminearum i Bipolaris sorokiniana coptu
Cawmypaii, Kpaesup, Iopgonsiaka, CkareH. BusHaueHo cmabKoCTiiiki coptn
npotu ¢ysapiosy — Boremis, [Togapynok Ilopimsa, mporu renbmiHTOCIIO-
piosy — Ilomicbka 90. Y 3axmcTi nociBiB NmineHuIli 03UMOI Bifj IIKipInBuX
OpraHi3MiB IpaBWIbHMIT Tif0ip COPTIiB Bifirpae 0co6MMBY poOb, TOMY, PO3-
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po6IsiI0uM iHTerpoBaHi TeXHOOTII 3aXUCTY, 0COONMMBO MOTPIOHO 3BEpTATH
yBary Ha COPTH, L0 BYUABIAIOTH CTIMKICTh IPOTHU NEBHMX XBOPOO i BB
36yIHUKIB.

NIIEHUISl 03MMAa; COPTH; KOPEHeBi THWJIi; MTy4He 3apaxeHHs; Fusarium
graminearum; Bipolaris sorokiniana

B VkpaiHi BUpOOHMIITBO 3€pHA € OJHUM i3 CTPATETiUHO BaXXJIMBUX
3aBJaHb 3MilIHEHHSI €KOHOMIKHU JIepXaBu. AJie Ha pasi, yepe3 HasBHICTb
HU3KU (hakToOpiB (3MiHA KJIiMaTy, MOPYIIEHHS CiBO3MiHM, MOBEPXHEBUI
00pOOITOK TPYHTY, HEJOTPUMAHHS CTPOKIB CiBOM, HEIOCTATHS KiJIbKiCTb
JI00pUB, OMHOOOKE 3aCTOCYBAHHS ACSIKUX MTPUAOMIB 3aXMCTY POCIUH 3 MO-
PYLIEHHSIM PETJIAMEHTY) arpONPOMMCIIOBE BUPOOHUIITBO 3a3HAE BIMUYTHUX
BTpaT yepe3 MoIIUpeHHs (iTomaToreHHUX MikpoopraHi3mis [1]. B mepion
BereTallii 36pHOBI KyJbTypY MOXYTb OyTU ypaXKeHi 6araTbMa BUAAMU MATO-
TeHiB, aJIe € TaKi, 3 IKUMU JOBOJUTHCS 3YCTPIYATUCS JYXKE 4acTO. XBOPOOU
TMIIEHUII 03UMOI 3HAYHO 3HUXKYIOTh YpOXKail Ta SIKiCHI TTOKa3HUKU 3epHa.
Brpatu BajoBoro 300py 1IOPIYHO CTAaHOBJISATH 0aM3bKO 20% [2].

Cepen 0iOTUYHUX CTPECOBUX (PaKTOPIB, 1110 BIUIMBAIOTh Ha (DOPMYBaH-
H$I BpPOXKalo Ta SIKOCTi CiJIbCbKOTOCIOAAPChKOI MPOAYKIIil, 0COOIMBE Miclle
3aliMaloTh KOPEHEBi Ta MPUKOPEHEeBi THUJII pi3HOi eTioJorii [3].

KopeHeBi THWII 3¢pHOBUX KYJBTYp BUKJIIMKAIOTHCA KiJIbKOMAa BUAAMU
¢iTonmatoreHHux rpubiB. HalimommupeHimuMm € ¢ys3apio3Ha, TeJIbMiH-
TOCIIOpiO3HA, LIEPKOCHOpio3Ha i 0(io00Jb03HA KOPEHEBI THUIIL. Y piZHUX
€KOJIOTIYHUX 30HaX MepeBaXkaloTh Ti UM iHILI 30yIHUKU Ta TUIIM KOpEHe-
BUX THUJeH [4]. YpaxkeHHS KOPEHEBUMU THWJISIMM MOXHa CIIOCTepiraTu
NPAKTUYHO Ha GyIb-SKOMY MIIEHUYHOMY TMOJi. IHTEHCUBHICTb IXHBOTO
PO3BUTKY 3JIEXKUTH Bil TOTOIHUX YMOB, TOMEPEIHNKA, CUCTEMU OOPOOITKY
IPYHTY, CTiKOCTi COpTiB i 6araThox iHIIMX akTopiB. IKimIMBICTH KOpE-
HEBUX THUJICI MPOSIBISIETHCS OIJTOKOJIOCICTIO Ta LIYIUIICTIO. 3HAYHO Yypa-
>KEH1 POCIMHU 3aBYACHO BiIMHUPAIOTh, a IXHE KOJIOCCS BKPUBAETHCS Ha-
JILOTOM canpodiTHUX IrpUbiB, 11O MOTIPILIYE MOCIBHI SKOCTi HAciHHA [3].

[TociBaMm TIlIEeHUIII 03UMOI 3HAYHUX BTPaT 3aBIAIOTh B OCHOBHOMY
KOPEHEBi THUJIi TeJIbMiHTOCTIOPiO3HOTO Ta (hy3apiO3HOTO TTOXOIXKEHHSI.
B arpoditonieHo3ax milleHUIIi IMaToreHHa MiKpodJiopa MpeacTaBise Co-
0olo0 3MilllaHy iH(eKIIio, sSKa, 3a JiTepaTypHUMU OTaHUMM, HalluacTilie
pPO3IIISIAAETHC SIK 3BMYAaiiHa KOpeHeBa THUJIb Ta JIOKali3ye y pusocdepi
KOpiHHS pOCIuH [6].

OcTaHHIMU pOKaMM IIKiJTUBICTh KOPEHEBUX THUJIEH 3€PHOBUX KYJTb-
Typ pi3ko 3pocrtana. EmiitoTii B pizHMX perioHax cTajv MOBTOPIOBATUCS
3 yacTtoTolo 3—6 mpotrsaroMm 10-Tu pokiB, a BTpaTH Big HUX y po3Mipi 15%
CTaJIM 3BMYaiiHUMU. 3riIHO 3 po3paxyHKaMu Heno0ip BpoXKaio Bil Kope-
HeBuUX THUJIei y JlicocTenosiit 30Hi Ta nepexigHiit y IlosicbKy ckiagae y
BaJIOBOMY 30MpaHHi 6;1u3bK0 50 THC. T 3epHa MILIEHULI O3UMOI Ta POl 110~
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piuno [7]. HaiiGinbir eheKTMBHUM METOIOM 3aXUCTY MILEHUIII BiJl XBOPOO
€ CeJIEKIIisT CTIMKNUX MTPOTHU XBOPOO COPTIB.

BupoliryBaHHST iHTEHCUBHMX, CTIMKMX COPTIiB — HaNOiIbII €KOHOMIYHO
BUTIAHUI, €KOJOTIYHO O€3MeYHU 1 paguKaabHUI METOH KOHTPOJIO Oijib-
LIOCTi XBOPOO MIIEHUIII 03MMOI Yy TOMY UYHCJi i KopeHeBux ruwieit. Taki
COpPTHU 3[aTHi, OUIBIIOK Mipolo, peanizyBaTu CBili 0iOJOTIYHMIA MOTEHIIIAT
ypoxaitHocTi [8]. bararopiunmit 7OCBiz ITOKa3ye, 110 BUPOIIYBAHHS TaKUX
COPTIB JI03BOJIUTH MOKPAIIUTHU (PiTOCAHITApHUI CTAaH TMOCIBiB. 3 BUKOPUC-
TaHHSIM CTiIKHMX COPTiB CKOPOUYYEThCS KiIbKiCTh XiMiYHUX 00poOOK abo
MOBHICTIO 3HMKA€E NMOTpeda B HUX. Lle mpu3Bene He TiJILKU OO CTaOiILHOTO
OTPUMaHHS €KOJIOTIYHO YMCTOI MPOAYKIIii, ajie ¥ 1O 3HAYHOTO TMOJTIMIIEHHS
HaBKOJIMIIHBOTO cepemoBuina [9].

Ha pasi Hema BimoMocTeil mpo COPTU MIIEHUIII, IMyHHI 10 KOPEHEBUX
THUJEe. Y TOo# Xe yac Bim3HA4YaloThCs 3HAYHI COPTOBI BiIMiHHOCTI K B
YPaXXEHOCTI, TaK i Y CTIHKOCTI TPOTU XBOPOOU. Y OIJIbIIOCTI MOJIBOBUX J10-
CJIiI’KeHb BUBUEHHS CTiKOCTi COPTIB MILEHULI MPOTU KOPEHEBUX THUJIEH
MPOBOAUTHCS Ha (hOHI 3MilIAHOI MOIMYJsLil MaToreHiB, 6e3 obJiKy BUAO-
BOro pidHOMaHITTs. Jlo TOro X, HakJagaHHs Pi3HOMAaHITHUX MOTOAHUX
YMOB 32 pOKaMM 4acoM KapAWHaJIbHO 3MiHIOE OLIIHKY COPTIiB 3a CTilKiCTIO
npoTu xBopodu [10].

baraTto mocnigHUKIB y Halliii KpaiHi Ta 3a KOPJIOHOM Bil3HA4aloTh,
1110 OCHOBHMM €TarioM BUBYEHHSI CTiKOCTi MPOTU XBOPOO i BUMICHHS
JKepes CTIMKOCTI € iMyHOJIOTiYHAa XapaKTepUCTUKa TeHOMOHAY KyJIbTypu
3 000B’SI3KOBUM BMKOPHMCTAHHSIM IITYYHOTO 3apakeHHS BipyJIEHTHUMM Ta
arpecMBHUMU pacamu 30ynHuKiB [11, 12].

Mema docaidncenv — OIliHKA CTiIMIKOCTI COPTIB BITUM3HSIHOI 1 3apy-
OIXKHOIT cesieK1il MIIeHUIlI 03UMMOI MPOTU OCHOBHUX 30YIHUKIB KOPEHEBUX
THUJIEN, BUBUEHHS IXHbO1 arpeCUBHOCTI 1 BipyJE€HTHOCTI.

Memooura docaidxcens. OLIHKY CTIHKOCTI COPTO3pa3KiB MIIEHUIII 03U~
MOI NPOTH 30YIHUKIB KOPEHEBUX THWIEH MPOBOAMUIN Y JJabopaTopii Kadea-
pu 3mopoB’st iToreHO3iB i Tpodoorii [TomicbKoro HalioHAJILHOTO YHi-
BepcuteTy. LTydyHe 3apaxeHHs 30yIHUKAaMU KOPEHEBUX THWIEeH Fusarium
graminearum Ta Bipolaris sorokiniana mpoBoaMIN METOIOM arapoBuX OJIOKiB
y cTepujibHOMY micKy. O0iiKM XBOpoO MPOBOAWIN 3a Bi3yaIlbLHUMU CUMIT-
TOMaMu MPopocTKiB 30-AeHHOro BiKy 3a BiAMOBIAHMMU LiKagamu [13].

CTiiiKiCTh POCJUH TPOTU XBOPOO — 1€ CKJIAAHMIA MPOLEC, Y IKOMY
TOETHYETHCS B3AEMOJIisl pi3HOMaHITHUX MexaHi3MiB. CaMe ToMy, aHaJIi3y-
I04M CTIMKICTh MIUEHUII 03MMOI, KpPiM MOKA3HMKIB «PO3BUTOK XBOPOOU»
Ta «IIOIIMPEHHS XBOPOOW» BU3HAYAIM 1I¢ 1 POCTOBI MapaMeTpu (IOBXUHY
KOpEHIB Ta MPOPOCTKiB).

AHanizyBaayd COpPTU MIIEHUII O3MMOI Ha CTilKiCThb MPOTU 30YAHMKIB
KOpPEHEBUX THWJICH 3a MITYYHOTO 3apaXkeHHs, KePYIOUnUCh MOKa3HUKAMU
CTYNEHS PO3BUTKY XBOPOOU i BiCOTKA MOLIKOMIKEHUX pociauH. Ha ocHo-
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Bi JIaHUX TIPO PO3BUTOK XBOPOOM y Oanax OyJio MOAIIEHO COPTU HA TPYMU
CTIMKOCTI:

1 — BigHOCHO criiiki — 0,3—0,9 Gaina;

2 — cnabkocriiki — 1,0—1,3 0Oana;

3 — cnpuitHamiusi — 1,31—3 Gana.

Hocaimkysaapni copru: Ilomiceka 90, HoBocmyrisgHka, JapyHoOK
Moninna — Inctutyt disionorii pocnun i renetuku HAH Yxpainu; Jli-
coBa TicHSI — BinonepKiBchka DOCTiMHO-CeIeKIliifHa CTaHLis [HCTUTYTY
ykpoBux 0ypsikiB YAAH; Ilononsinka, CmyriassHka — MUPOHiIBChKUIA
iHctuTyT mueHuni iM. B.M. Pemecna YAAH; Kpaesun — HHL, «IHcTu-
TyT 3emiuepoocTBa HAAH»; Ckaren — Saaten Union (HimeunnHna); bo-
remist — Selgen, a. s. (Yexist); Camypait — Deutsche Saatveredelung AG
(Himeuunna).

Pezyaomamu docaioxncenv ma o6206opennsa. AHali3 DOCTIIXEeHb MMOKa-
3y€, 110 3a LITYYHOrO 3apakeHHsI BUIIPOOOBYBaHiI COPTU MILISHUL 03UMOI
BUSIBUIUCSI HECTIMKUMM MPOTU 30YIHUKIB KOpEHEeBUX THUAEH Fusarium
graminearum Ta Bipolaris sorokiniana (tabn. 1).

1. YpaxeHicTb COPTiB MILEHUI 03MMOI 30yIHHKAMH KOPEHEBHX THUJIEI
3a WTYYHOTO 3apakeHHs, 2021—2022 pp.

Fusarium Bipolaris
graminearum sorokiniana
Copr PO3BHTOK | TOLIM- Ipyna | yospurok | moum- Ipyna
XBOpOOW | pemms | CTHKOCTI | \ponogy | pemms | CTiMKoCTI
(0—3 | xBopoOwu, (0—3 | xBopooOwu,
0asm) % 0amm) %
Camypaii 0,33 17,9 0,1 10,0
Kpaesun 0,4 17,9 0,31 17,5
BinHocHO
IMononsHka 0,5 26,3 CTifKI 0,3 15,0
CkareH 0,53 28,1 0,2 12,5 )
BigHocHO
CMyTJIsTHKa 0,7 34,4 0,52 23,0 CTiliKi
Borenist 1,0 46,5 0,2 12,5
1 Cnabxo-
APYHOK CTilKi
Hoxins 1,2 40,9 0,5 26,3
HoBocwmyrisinka 1,41 65,4 0,9 45,1
[Tomiceka 90 1,7 71,8 Crpwmii- 1,1 50,0 ngg’f{?_
HSITIUBI
. . Crpuii-
Jlicoa micHst 2,23 94,0 1,9 81,5 HSTTIVB
HIPOV5 0,09 0,04
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HaiiBuiuii po3BUTOK XBOpOOM (hiKCyBasiM 3a HITYYHOTO 3apakeHHS
rpudom Fusarium graminearum (8ig 0,33 mo 2,23 Gaya mpu TOLIUPEHi XBO-
podu 17,9—94%), 1110 CBimYUTH PO OiNIbLIY arpeCUBHICTb i BipyJIeHTHICTb
LIbOTO MaToreHa J0 BCiX copTiB. PO3BUTOK XBOpOOU MpHU 3apakeHHi rpuoomM
Bipolaris sorokiniana nvxuuii i cranoBuB Big 0,1 go 1,9 6ana, momunpeH-
Hs — 10,0—81,5% 3anexHo Bim copry.

VY uinomy, B AOCTIIKEHHSIX CITOCTEPIrajn BUCOKUI CTYMiHb nudepeH-
miawii copTiB MILIEHMII O3MMOI 3a CTIMKICTIO 1 TOJIEPAHTHICTIO A0 KOH-
KpeTHUX 30yIHMKIB KopeHeBUX rHuieii. Cepen JOCTiIKYBaHUX COPTIB He
BUSIBUIU iMyHHUX (popM. BiZTHOCHO CTiiKMMU MPOTU KOPEHEBUX THUIEH
oynu coptu Camypaii, Kpaesun, IMogonsinka, CkareH, CMyriisiHKa. Y HUX
PO3BUTOK XBOPOOMW MpU 3apaxeHHi Fusarium graminearum CTaHOBUB Bil
0,33 mo 0,7 6ana 3a nmowupeHHs: XBopoou 17,9—34,4%. Ilicns 3apaxeHHs
30yaHUKOM Bipolaris sorokiniana BiTHOCHO CTiiKMMM BUSIBUJIWCSI COPTU
Cawmypaii, Kpaesun, [Monoasinka, CkareH, CmyrisiHka, boremist, JlapyHok
Toainns, HoBocmyrasinka. Po3Butok xBopobu craHoBuB 0,1—0,9 Gana,
nommpeHHsT XxBopoour — 10—45,1%. CrabKocTiiKuMu poTh (y3apios-
Hoi iHdexkii oyau coptu boremist (po3BuTOK XBOopoOM 1 6am) Ta mapyHOK
IMominna (po3BuTok xBopodbu 1,2 0ana), MPOTU TEIBMIHTOCIIOPiO3HOI iH-
dekuii — copr Ilomiceka 90 (po3Butok — 1,1 Gana, 50% nolIKMpPEeHHs).
CnpuitHATAUBUM 10 000X 30yIHUKIB BUSIBUBCS copT JlicoBa MmicHS — po3-
BUTOK XBopoOu 1,9 ta 2,21 6ana, nommpenHs — 81,5 i 94,0%.

ItyyHe 3apakxeHHS HACiHHS IMILEHUI 03MMOI 30yAHUKAMU KOpEeHe-
BUX THWIEH CYTTEBO BIUIMHYJIO HAa POCTOBI MapameTpu KyiabTypu. OLiHIO-
BAJIA LIKIUIUBICTh 30yHUKIB, BU3HAYAIOUN JOBXUHY KOPEHIB i TPOPOCTKIB
(Tabm. 2).

3HayHe 3MEHIIEHHS JOBXUWHM MTPOPOCTKA IMIIEHUII O3UMOI CIIOCTEPi-
raJIv TIpY 3apaXkeHi KyJabTyporo rpuda Fusarium graminearum. Y CIpUAHSIT-
JIMBUX N0 (py3apio3Hoi rHui copTiB HoBocmyrsiHka, [Tomiceka 90, JlicoBa
ITicHst Gyna MEHIIO AOBXWHA MPOpPocTKa Ha 5,7—6,9 ¢M, JOBXUHA KO-
piHiiB — Ha 2,51—3,21 cM MOpiBHSHO i3 BiTHOCHO cTilikum coptom Camy-
paii. AHaJIoriYHa TeHIEHIIiST 10 3MEHIIEHHS TOBXMHU IIPOPOCTKA i KOPEHIB
crnocTepiraiacs i IMpu 3apaxeHHi KyJbTypor rpubda Bipolaris sorokiniana.

BUCHOBKHA

3 BUBYEHUX 30YAHUKIB KOPEHEBUX THUJICH HalBUIA MATOTEHHICTh B
yMoBax 2KUTOMUPCHKOI 00sacTi y rpuda Fusarium graminearum. BunineHa
Y YUCTY KYJBTYpy (popMa rpuba mokasajia ay>e BUCOKY arpeCUBHICTb i Bi-
PYJEHTHICTb A0 BCiX BUITPOOYBAHUX COPTIB MILIEHUII 03UMOI, BUKJIUKAIOUU
CWJIbHE TIPUTHIYEHHS POCTY MPOPOCTKIB i KOPEHIB.

BimHOCHO CTiliKMMHU copTaMu MIIEHMII 03uMoi no Fusarium grami-
nearum i Bipolaris sorokiniana Busisunucst Camypaii, Kpaesun, [TonomisiHka,
CkareH, CmyrnsgHka. CnabkocTiiiki 1o dysapiosy — borewmist, ITogapyHok
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2. BrumB 30yIHMKIB KOPeHeBHX THIUICI HA POCTOBI mapamMeTpn
copTiB mmenuni o3umoi, 2021—2022 pp.

Fusarium graminearum Bipolaris sorokiniana

Copr JIOBXKHHA JIOBXKHHA JOBXKHHA JIOBXKHHA

NPOPOCTKIB, CM | KOPIiHI{IB, CM |[IPOPOCTKiB, CM | KOPiHLIB, CM

Camypait 30,0 7,73 32,7 7,73
KpaeBun 29,2 7,40 31,8 7,6
TMomonstHka 27,0 6,55 27,5 7,1
CkareH 28,4 6,80 26,78 7,0
CMyTIsTHKa 26,74 6,67 27,7 7,02
Borenist 25,0 5,95 26,1 6,8
Hapynok [Momist 248 6,07 27,0 6,84
HoBocMmyrisinka 24,3 5,22 28,1 5,34
[Momiceka 90 23,9 4,96 24,0 5,03
JlicoBa micHst 23,1 4,52 22,4 4,84
HiPO,5 2,4 1,16 1,9 1,21

IMominnst, o reapMinTOCOpiody — Ilomickka 90. CripuitHITIMBI 10 QY-
3apio3Hoi iHdexkuii — HoBocmyrisinka, [Momiceka 90, cipuitHITIMBUI 10
000x nartoreHiB — coprt JlicoBa IlicHs.

DiHaHCYBaHHS: TOCIiIKEHHST MPOBEIEHO Y paMKax Jep>KaBHOI TeMaTH-
KU «YIOCKOHAJIEHHS €JIEMEHTIB 3aXMCTy arpoleHO3y Bijl IIKiIJIUBUX Opra-
Hi3MiB B yMoBax [lojicca Yxkpainu» — JIP Ne 0123U101424.

Kouduikr inTepeciB: aBTOp AeKapye Mpo BiACYTHICTh KOHMIIKTY iH-
TepeciB.
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Resistance of winter wheat varieties to root rots causative
agents against artificial infection

Goal. The study of the varieties of domestic and foreign selection of win-
ter wheat for resistance to the main pathogens of root rot (Fusarium grami-
nearum and Bipolaris sorokiniana) and the determination of their harmful-
ness. Methods. Laboratory method — for the isolation of pathogens in pure
culture, for artificial infection with pathogens of root rot, for the determina-
tion of growth parameters of winter wheat; dispersive, statistical and regres-
sive methods for the reliability of the obtained results. Results. The agres-
siveness and the virulence of the main causative agents of winter wheat root
rot under artificial seed infection have been established. The assessment of
the resistance of winter wheat varieties to Fusarium and Helminthosporium
root rot was carried out, the development of the disease in relatively resis-
tant varieties ranged from 0.1 to 0.9 points, the spread was 10.0—45.5%; the
development of weak-resistant varieties was 1.0—1.2 points, prevalence of
40.9—50.0%; the developmen tof susceptible varieties was 1.7—2.23 points,
spreading — 71.8—94.0%. The harmfulness of Fesarium graminearum and
Bipolaris sorokiniana on seedling and root length was studied. In suscepti-
ble to Fusarium rot varieties of Novosmuglianka, Poliska 90, Lisova Pisnia,
the seedling length was reduced by 5.7—6.9 cm, the root length was reduced
by 2.51—3.21 cm compared to relatively resistant Samurai varieties. Con-
clusions. The most common types of root rot in Zhytomyr region are Fusa-
rium and Helminthosporous root rot. No root rot resistant varieties of winter
wheat were found among the research varieties, but relatively resistant and
weak-resistant varieties were selected. For sowing on agricultural enterprises,
relatively resistant to Fusarium graminearum and Bipolaris sorokiniana va-
rieties of Samurai, Kraievyd, Podolianka, Scagen can be recommended.
Weak-resistant to Fusariosis can be recommended Bohemia, Podarunok Po-
dillia varieties and weak-resistant to helminth sporiasis can be recommen-
ded Poliska 90. In protection of winter wheat crops from harmful organisms,
the correct selection of varieties plays a special role, therefore, when develo-
ping the integrated protection technology, special attention should be paid to
the varieties that show resistance to certain diseases and types of pathogens.

winter wheat; root rot; artificial infection; Fusarium graminearum; Bipo-

laris sorokiana
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E®EKTUBHICTH 3ACTOCYBAHHS BIOJIOTTYHUX
CUCTEM 3AXUCTY SBJYHI Bl BOPOIITHUCTOI
POCH TA HAPIII B YMOBAX 3AXITHOI'O
JIICOCTEITY YKPAIHU

Merta. BuBueHH: eeKTUBHOCTI 3aCTOCYBaHHs Pi3HMX Oi0/IOTiYHYIX CHC-
TEeM 3aXMCTY SA06IyHi Bif mapui Ta 60pOIIHKUCTOI pocK B yMOBax 3axigHOro
Jicocreny Ykpainn. Merogy. ®iTocaniTapHMii MOHITOPMHT TPOBOAM/IN Bi-
3yaJIbHO Ta 3a JOIOMOro10 epoMOHHMX IacToK. OOMiKY MOMpeHH i po3-
BUTKY XBOPOO IIPOBOAV/IN 32 3araJbHONPUIHATYMY METOAMKAMU B (asnu
PO3BUTKY AONMYHi: «<HaOpAKaHHA OPYHbOK», «3€/eHUIT KOHYC», «BUCYBaHHA
OYTOHIB», «BiIOKpEeM/IEHHS OyTOHIB», «POXKEBUIT OYTOH», «IBITIHH:», «Ki-
Hellb UBITiHHA», «(hOPMyBaHHS IUIOHIB», «piCT IUIOAIB» Ta «JO3piBaHHA
wiofiiB». TexHiuHy edexTuBHicTb QyHrinuais BusHavamm depes 7 ni6. Cra-
TUCTUYHY 00pOOKY pesy/IbTaTiB HOCTIIKeHb IPOBEEHO 3a 3ara/JbHOIPUIL-
HATUMU MeTopuKamu. Pesynbrar. BcTaHOBIEHO, 1[0 HAMIIOIIMPEHIIIMMUI
xBopobamu y 2021—2022 pp. B ymoBax 3axignoro Jlicocteny Ykpainu Oymmu
mapuia, sika ypasmia 15—29% nuctkiB ta 8—13% monis s16myHi, 6opor-
HICTa poca — ypaswuaa 15—18% mucTkiB s671yHI, MOHINIO3 — MaB piBeHb
nomupenHs 9—13%, mrogoBa THUIb — HEW ypaxeHo 13—14% monis
s16myHi. JlocipKeHHsAMM BCTaHOBJIEHO, 1110 3aCTOCYBaHH: 6iomoriunoi cuc-
temu 3axucty Nel (Onyopecuun BT, p. (6axrepii Pseudomonas fluorescens,
tutp He Hiwkde 5,0 x 10° KYO/cm?®) + Bakrodit BT, p. (6axrepiit Bacillus
subtilis, Tutp He Hmwxde 2,0 x 10° KYO/cm?®) + Bioli6epsir BT, p. (rpubn
pony Trichoderma, tTutp 2,5 x 10° — 3,0 x 10° KYO/cm?) + Tpuxoncun BT, p.
(ciopu rpuba Trichoderma ta 6akrepii pony Pseudomonas, TUTp He HIDKYe
2,0 x 10" KYO/cm?) + @nyopecunn BT, p.) gosBommio Ha 59,0% 3MeHIIN-
TV PO3BUTOK OOpPOLTHNCTOI pocy, Ha 59,1% 3MEHIINTY PO3BUTOK IIapiii Ha
JIMCTKAxX Ta Ha 62,2% — mapliii Ha IUTofax s16ayHi. 3acTocyBaHHs 6ioorid-
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Hoi cucremu 3axucty Ne2 (bakrogir BT, p. + Tpuxomncun BT, p., biolibepsit
BT, p., ®nyopecuun BT, p. + biocniextp BT, p. (6akrepii pony Pseudomonas,
uTp He Hmxkue 5,0 x 10° KYO/cm?) + Tpuxoncun BT, p. + Onyopecuun BT,
p-) mo3BommIo Ha 43,6% 3MEHIINTI PO3BUTOK OOPOIIHUCTOI pocy, Ha 47,7%
3MEHIINTY PO3BUTOK IapIIi Ha JIMCTKaX Ta Ha 48,6% — mapuii Ha IIofax
s16mmyHi. 3actocyBaHHs 6iomoriuHoi cmcremy 3axucty Ne3 (AmmenominmH
BT, p. (Ampelomyces Ces ex Shlecht, Tutp He Hmxue 4,0 x 10° KYO/cm?) +
Bakrodir BT, p., + ®itocnopus BT, p. (Bacillus subtilis 26 D, Tutp He Hmx4de
2,0 x 108KYO/cm’) + dnyopecumn BT, p. + Biol'i6epsit BT, p. + Biocextp
BT, p., + Tpuxoncun BT, p. + ®nyopectus BT, p.) gano amory Ha 53,8% 3MeH-
IIUTY POSBUTOK OOPOLIHUCTOI pocH, Ha 68,2% 3MEHIINTI POSBUTOK IIapIIli
Ha JIMCTKAX Ta Ha 67,6% — mapiui Ha 1rofax s6/1yHi. 3a 3acTOCyBaHHs OCTTi-
IDKYBaHUX 610JIOT1YHUX CUCTEM 3aXUCTY sA0/IyHi Bin mapuii Ta 60pOoIHICTOL
pocu B ymoBax 3axigHoro JlicocTeny YKpainu oTpuMany MOKa3HUKYU BPO-
KaltHOCTi B po3mipi 13,2—13,8 T/ra. BukopucTaHHA JOCTIPKYBaHUX CICTEM
610710TiYHOrO 3aXNUCTy 3a0esIeunno OTpUMaHHA Bif 2946 fo 8526 rpu/ra
YMOBHO-YJCTOTO JOXOLY Ta peHTabenbHicTh 72,7—229,4%. Bucnoskn. Bci
mocmimpKyBaHi cucTeMu 6ionorivHoro 3axucry sA6myHi Bif mapii ta 6opour-
HUCTOI pocu B yMoBax 3axifinoro JlicocTeny Ykpainm fgamy MOXKIUBICTb Ha
HaJiifHOMY piBHI 3aXMCTNUTY A0TYHeBi HacaXKeHHs Ta OTPUMATH BUCOKI I10-
Ka3HUKMU BpoXKaitHOCTI. TexHiuHa eeKTMBHICTh 3aCTOCOBAHUX CUCTEM 3a-
XICTY IPOTHU OGOPOIMIHUCTOI pocy cTaHoBMNA 43,6—59,0%, TpoTy mapuii Ha
MUCTKaxX s1671yHi — 47,7—68,2%, mpoTu mapui Ha IUTofax s6ayHi — 48,6—
67,6%. BpoxkailHicTb 3a 3aCTOCYBaHHSA JOCTIIKYBaHMX 6107IOTIYHUX CUCTEM
3axyCcTy A0MyHi Biff mapui Ta 60poLHuCTOI pocy ctaHoBmIa 13,2—13,8 1/ra.
HaitedekTuBHilo0 3a piBHeM peHTabeNbHOCTI Oy/Ia cucreMa 6iooridHoro
zaxycTy Nel — 229,4%, a Halib6ipLImMil HOKa3HUK YMOBHO-UJCTOTO JOXOMY
OTpUMaM Bij 3acTocyBaHH: 6iomorignol cucremu Ne3 — 8526 rpH/ra.

S10/IyHs1; mapiuia; OOPOIIHUCTA poca; 0ioJIOriYHMIA METO 3aXKCTY;
(biTocaniTapHuii MOHITOPUHT; TeXHIYHA e€(DEKTUBHICTh; YPOXKANHICTD

A6ayHEeBUM HaCaIKEHHSM LIKOAUTH HU3KaA XBOPOO, SIKi CYTTEBO BILIM-
BAaIOTh HA MPOMYKTUBHICTH SI0JIYHi, 3MEHIIYIOTbh BPOXAWHICTh AEPEB, HE-
raTUBHO BIUIMBAIOTh Ha SIKiCHI MTOKA3HUKM IUIOIOBOI MPOIYKIIil Ta MOXYThb
HaBiTb MPU3BOAUTU N0 BTpaTU BChOTO BpoxKalo uu 3arudeni aepes. Cepen
HUX: PiTOCTUKTO3, anbTepHapio3 sI0JyHi, YOpHUIA, 3BUYAliHUI abo 3axil-
HOEBPOINENCHKUI paK, LIUTOCTIOPO3, OaKTepiaibHUI OMiK, OaKkTepiaabHUI
pak KOpM, MOHIiJIIO3 Ta TuiogoBa THWIL [1—3]. Aje, HalNOMpPEHIIINMHT
XBopobamu si0yyHi B yMoBax 3aximHoro Jlicocremy Ykpainu € mapiia ta
OOpOIIHUCTA poca.

IMapma a6ayni. 30yqHUK — cymuacTuii rpud Venturia inaequalis (Cooke)
Wint. 3 KoHigianbHoto ctagieto Fusicladium dendriticum (Wabr.) Fuck. XBo-
poba molupeHa CKpi3b, ajle HalOIbIIOI 1IKOAM 3aBJa€ B pailioHax 3 J0-
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CTaTHBOIO BOJIOTICTIO. Heto ypaXkyloThes IUCTKU, TUIONU i MATOHU. Y JOILOBI
POKHM, 0COOJIMBO HABECHI, yPaXyIOThCS TaKOX KBITKHU i 3aB’s13b. LLIKimmm-
BICTb Mapli MoJisira€ B 0OMeXXeHHI aCUMIISILIIAHOT MOBEPXHi BHACIIAOK T1e-
peaYacHOro OoIagaHHs ypaXXeHUX JUCTKiB. BTparta JUCTKiB MOXe CTAaHOBUTU
50—80%, depe3 110 Pi3KO 3HUKYETHCS MTPOAYKTUBHICTh POCIUH, 3MEHIIIY-
€THCSI TIPUPICT TIATOHIB, MOTIPIITYETHCSI 3UMOCTIMKICTh IepeB. 3a 3HAYHOTO
ypaXkeHHsI KBIiTOK i 3aB’s13i maplilia MOKe MOBHICTIO 3HMIIUTH ypOKaii, a
3a CUJILHOTO ypaxkeHHs c()OpMOBAHMX IUIOMAIB BTpaTa iXHbOI Macu MOXKe
craHoBUTU 45—80%. ToBapHa SIKiCTh IUIOAIB 3HAYHO moripiryerbes [1, 3].

BopommnucTta poca s0ayni. 30ynHUK — cymyactuii rpud Podosphaera
leucotricha (Ell. et Ev.) Salm. 3 KoHimiaipHOW0O cTtagieto Oidium farinosum
Cke. OcobnmBo Hebe3rneyHa XBopoba B MOJIOAMX calax i po3cajiHUKax.
XBopoba ypaxye JIUCTKU, TATOHU, CYLIBITTS, PiIKO 3aB’sI3b i MJI0AU. YPO-
JKail CMJIBHOYpaXKyBaHUX COPTIB MOxXe 3HMXKyBaTuch Ha 50—80%. XpoHiu-
He ypaxkKeHHSsT OOPOILIHUCTOIO POCOIO HEraTUBHO BIUIMBAE HA 3UMOCTIMKICTh
pociuH. 3arubeb ypakeHUX IMOTOHIB ITicisT 3UMU MOke cTaHOBUTH 50%,
a OpyHBOK — 85—92% [1, 3].

VYHacninok TpuBajgoro nouyky e(eKTMBHUX 3aC00iB OOMEXXEeHHSI 1IKi-
JIMBOCTI XBOPOO pO3po0JIEHO 6araTo pi3HUX CUCTEM 3aXUCTy SIOJyHI Bifl
XBOPOO, sIKi 0a3yI0ThCsI, B OCHOBHOMY, Ha 3aCTOCYBaHHI XiMiYHMX 3aCO0iB
3axXMCTy. AJle 3aCTOCYBaHHS XiMiUHMX MECTULMIIB Ma€ CYTTEBI HEOOIKU,
30KpeMa X 3aIMIIKK HAKOMUYYIOThCS B IPYHTI Ta pocavMHax, BoAoHMax,
3HUILYETHCS KOpUcHa (iopa it ¢payHa, BUHMKAE PE3UCTEHTHICTD Y LLKiIIN-
BUX OpraHi3MiB. ToMy akTyaJabHOIO € TTpobeMa po3poOKHU €KOJIOTIYHO 6e3-
MEYHUX CUCTEM 3aXUCTY, SIKi OyIyTh CIIPSIMOBAHI HE JIMIIE HA OOMEXEHHS
LIKiIUTUBOCTI XBOPOO, aJjie il Ha 3MEHIICHHS IMeCTULMIHOTO HaBaHTAXKCHHS
Ta O3I0POBJIEHHS CaJIOBUX arpolieHo3iB. BaxkimBe 3HaueHHS B 0OMeXXeHHi
HEeraTMBHOIO BIUIMBY XiMiYHMX 3ac00iB 3aXMCTy Ma€ OiOJIOTIYHUI METO[
3aXMCTy POCJIMH, BIIPOBAIXKEHHS SIKOTO 1I0A0 XBOPOO sI0IyHi, XoUa i mepe-
OyBae Ha CTallii HAYKOBOTO TIOLIYKY, BCE TaKW MOYMHAE YCITILIIHO BIIPOBa-
JOKYBATUCH JIJIST 3aXUCTY SIOIyHEBUX HacamkeHb. JlocmimkeHHSIMI BCTAaHOB-
JIEHO BUCOKY e(peKTUBHICTb OiomnpemnapatiB Ditouua, p. (KIITUHU OaKTepiit
Bacillus subtilis, Tutp 1,0 x 10° — 1,0 x 10" KYO/cm? abo 1,0 x 10
KYO/r) ta Arar 25K (iHakTuBOBaHi OakTtepii Pseudomonas aureofaciens
mramy H16, Tutp 3—6 X 10'° kj1iTiH/MJ1, 6i0JIOTiYHI aKTUBHI PEUOBUHH i3
3araJbHUM BMIiCTOM aMiHOKuUCIOT 38%) npotu napuii s16ayHi. Takox, 10-
BEJICHO, 1110 OiorpenapaTyu Ha OCHOBI Pi3HUX OIOTUITIB EHTOMOTIATOTEHHUX
OakTtepiit Bacillus thuringiensis, 3aBISIKA BUCOKIi CIIeIM(PIYHOCTI O pi3HUX
BUIB KOMax, 3aJIMIIAIOThCS MPOBIAHMUMU B CUCTEMax iHTErPOBAHOIO 3a-
XUCTY pocauH [4—9].

Mema docaidncenv — BUBUEHHS €(DEKTUBHOCTI 3aCTOCYBaHHS Pi3HUX
0i0JIOTIYHUX CUCTEM 3aXMCTy S0JIYHi Bil mapilui Ta GOPOIIHUCTOI POCU B
ymoBax 3axigHoro Jlicocteny Ykpainu.
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Memooduxa docaidxucens. Jlocnimxennst mposoawiu y 2021—2022 pp.
B 0JIyHEBOMY cajy YKpaiHChbKOI HAyKOBO-IOCJIJHOI CTaHIil KapaHTUHY
pocauH [HetuTyTy 3axucty pocanH HAAH Ha HacamkeHHsx s16ayHi 2014
POKY caliHH#, Ha copry Aigapen, Ha migmerni M-106. Cxema camiHHS:
3 X 3 M. Cuctema yrpuMaHHsI IPYHTY — ITifl 0araTOpiyHMMU TpaBaMMu.

OO0iKy TOMIMPEHHS Ta PO3BUTKY XBOPOO TPOBOJAMIIN 3a 3arajibHO-
npuitHaTumu Metonukamu [10—11] y da3u po3BuTKy s161yHI: «HaOpsiKaH-
HSI OPYHBOK», «3€JIEHUI KOHYC», «BUCYBAaHHSI OYTOHIB», «BiIOKpEeMJICHHS
OYTOHIB», «pOXEBUI OYTOH», «LBITIHHS», «KiHELIb LBITIHHS», «()OPMYBaH-
H$ TUIOMiB», «PiCT IUIOMIB», «d03PiBaHHS IUIOIiB».

s 3axucTy sSI0JyHEBUX HACaIKeHb Bill Mapiili Ta OOPOILIHUCTOI POCU
S0JIyHi, SIKi € HAWMONIMPEHIIMMU B YMOBAX PETiOHY, Y CUCTEMaXx 3aXUCTy
nmocaimkyBaau oiopyarinuon: ®nyopecuun BT, p. (0bakrepii Pseudomonas
Sfluorescens, Tutp He Hikde 5,0 X 10° KYO/cm?), 2 1/ra; bakrodirt BT, p.
(6akTepii Bacillus subtilis, Tutp He Huxkue 2,0 X 10° KYO/cm?®), 4 n/ra;
Biol'ioepsit BT, p. (rpubwu pony Trichoderma, tTutp 2,5 X 10° — 3,0 X 10°
KYO/cm?), 3 a/ra; Tpuxoncun BT, p. (cnopu rpuba Trichoderma ta
baktepii pony Pseudomonas, Tutp He Hmxkde 2,0 X 10 KYO/cm?),
5 n/ra; biocniektp BT, p. (6aktepii pony Pseudomonas, TUTp He HUXKUE
5,0 x 10° KYO/cm?), 3 a/ra; AmnenomiuuH BT, p. (Ampelomyces Ces
ex Shlecht, Tutp He Huxxue 4,0 X 10° KYO/cm?), 4 n/ra; ®@irocnopu
BT, p. (criopoyrBopioroui 6akrepii Bacillus subtilis 26 D, TUTp He HUXYE
2,0 X 108 KYO/cmd), 5 n/ra.

Y KOXXHOMY BapiaHTi TTOJIbOBUX TOCJIi/IiB BAKOPUCTOBYBaU 110 10 00-
JIIKOBUX JIepeB (iepeBO — TMOBTOPHICTh). s 006Jiky XBOpOO orjsmanu
200 auCcTKiB 3 pi3HMX OOKIB KPOHU i BU3HAYAJIU CTYMiHb ypaXKeHHS 3a BiJl-
MOBIAHOIO 1IKaJ00. JIJI1 BUBHAUEHHS ypaXkeHHS TUIOAIB SI0JIyHi maplieto
npooawian 06aik Ha 100 miogax (o 25 00JiKOBUX MIOAIB 3 KOKHOTO OOKY
KpoHM) Ha 10-Tv piBHOMipHO po3MileHuX aepesax [12].

BigcoTok ypaXxeHHsI BU3HAYald MHOXEHHSM KiJIBKOCTI ypaXeHUX
JIMCTKIB yn tromiB Ha 100 i mimeHHSIM DOOYTKY Ha YMCJIO B3SITUX IJIST 00-
JIIKY JIMCTKIB YU TLJIOJIB.

IMomupenHst xBopob (IT) (KiNbKicTh ypaxkKeHUX POCIMH YU OKPEMMX iX
OpraHiB y BiICOTKaX) BU3HauyaJIu 3a (hOpMYJIOI0:

I =n x 100/ N, (D

ne Il — moimpeHHs1 XxBopobu; N — 3arajibHa KiJIbKICTb POCJIUH y TIPOoO0i;
n — KiJIbKICTh YpakeHUX oprasis (pociun), %.
Bincorok po3BUTKY XBOpoOM abo cTymiHb ypaxeHHs (R, %) BuUpaxo-
ByBaJix 3a (hOPMYJIOIO:
R = ((r X b) X 100)/P X B, 2)

ne R — po3BuTok xBopobu, %; X.(r X b) — cyma HOOYTKIB KiJIbKOCTi pocC-
JIMH (r) Ha BiANOBiAHUI Oan ypaxkeHHs (b); P — KiJbKiCTb JIMCTKIB UM
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1. Cxema nocainis 3 BuBYeHHS ed)eKTHBHOCTI
0i0JIOriYHUX CHCTEM 3aXMCTY MPOTH OOPOINHMCTOI POCH Ta Mapmi sSO.IyHi

(a0aynesmii can, YkpHICKP I3P HAAH, 2021—2022 pp.)

Cucrema ®enodaza po3BUTKY Hasza BEIITOT:;
3aXHCTY A0 IyHi npenapary H 1l()r /r a
9
«BimokpemieHHs1 OyTOHiB» (Hzggil zisoc())nEICO’OI?/En) 0,4
«@opMyBaHHSI TUIOIB» ,Z[enaH,7gbr 'Fﬁl;l)TlaHOH’ 0,8
Ximiynuii | «Pict muoniB» (i po3amipom Ckop 250 EC, KE 0.2
eTajioH BOJIOCHKOTO TOpixa) (mudbenokonazomn, 250 r/m) ’
«PicT totonis»
(IpyTa IeKana JAIHs) [enaH, B.T. 0,8
«Jlo3piBaHHA TUIOMIB» TOHC;ETI\JA 37180(11/?(?)31{2”' 2,0
«BimokpemyieHHsT OyTOHiB» ®nyopecuunn BT, p. 2,0
«DopMyBaHHS TUIOIIB> Bakrodir BT, p. 4,0
Biosnoriuna | «Pict mioniB» (1utig po3amipom R, .
crucreMa BOJIOCHKOTO TOpixa) Bioli6epgir BT, p. 3,0
No 1 - -
«PicT rutonis»
(IpyTa IeKana JAMHs) Tpuxoncun BT, p. 5,0
«J1o3piBaHHSI TUIOLIB» ®nyopecuunn BT, p. S
. bakrodit BT, p.+ 4,0
«Poxesuit byron» Tpuxomncun BT, p. 5,0
«Pict oniB» - .
. . (ILTiX pO3MipOM JTLIIHHY) bioli6epsit BT, p. 3,0
bionoriuna
cucreMa «PicT twtonis»
Ne 2 (nepiua aekaja JUIMHS) Pnyopectu BT, p. L5
«Pict ruonis» Tpuxoncun BT, p.+ 3,0
(Tiep1ira geKana CeprrHsi) Biocriextp BT, p. 3,0
«J/1o3piBaHHS TJIOLIB» ®nyopecunn BT, p. 1,5
«PoxkeBuii 6yToH» AM%?E&&&;?%%TI’)QJF ‘3"8
. i +
«DopMyBaHHSI TUIOMIB» G(;;;c;}(c)gggg;ll{ligf pI"~ ?’8
Bionoriuna - . - -
«Pict moais» (i po3mipom P -
CI/I]SIgeéVIa BOJIOCHKOIG TOiXa) Biol1i6epsit BT, p. 3,0
«Pict moniB» (mpyra nekama .
JHnES) Biocriekrp BT, p. 6,0
«J103piBaHHS MJIOIiIB» gf;’éopré‘éﬁﬁfgzrp; %’8
66 DITOCAHITAPHA BE3IIEKA




IUIOMIB, Yy3ATUX JUJIsI O0JiKy, IIT.; B — HaWBUIIMK 6an 1IKaau, 3a KOO
MPOBOAUTHCS OLiHKA YpaskeHHST B JOCiIi.
Edexrusnicts aii dynrinunis (Ex, %) Bu3Hauyaiu 3a hopMyio:

En = (100*(Px — Pn))/Px, 3)

ne En — edexruBHicTh nii ipenapaty, %; Pk — IOKa3HUK PO3BUTKY XBOPO-
0u B KOHTpOJIi; P — moka3HUK pO3BUTKY XBOPOOU B AOCIiIHOMY BapiaHTi.

TexHiuyHy eeKTUBHICTh DYHTIUMIIB BUZHAYAIM yepe3 7 mid miciss 06-
npuckyBaHHs [12—13]. CtatuctuuHy 00pOOKYy pe3ybTaTiB MOCTiIKEHb
3MIMCHIOBAIN 32 3araIbHOMPUAHITUMU MeTonukamu |14].

Jls 3axucTy sI0IyHeBUX HacaJIKeHb Bil mapiii Ta OOPOLIHUCTOI pOCU
JOCTIIXKYBaau 3 CUCTEMU OiOJOTIYHOIO 3aXUCTY, SAKi BKJIIOYaIU OOMpHU-
CKyBaHHs OiompenapaTaMu Ta ix cyMilllaMu.

Pesyavmamu docaioncenv ma 062060openns. 3a HiTOCaHITAPHOTO MOHITO-
PUIHTY B sI0JyHEeBUX HacapKeHHsx 3axigHoro Jlicocteny YkpaiHu BCTaHOB-
JIEHO, IO cepell KoMIieKey XxBopoo y 2021—2022 pp. noMiHyBaja mapiua,
sKa nposiBisiacs y peHodaszi «popmMyBaHHS IJI01iB» 3a ypakeHHs 2—3%
JIMCTKIB SI0JIyHi, YOMY COPUSUIM TIOMIpHO Teria BoJjiora roroja i 30ib-
LIEHHS cepeaHbono0oBux Temneparyp no 15—17°C. Iix yac pocty ruiofis
MOLIMPEHHS mapiii 36iibimiocs 10 8—15% ypaxeHoro jucts. Ilin yac
JI03piBaHHS TUTOMIB Mapiua sioyHi HaOya moimupeHHs 1o 15—29% ypa-
JKEHOTO JIUCTS Ta 10 8—13% ypaxeHUX ILJIOMIIB.

Bopournucra poca mpogpisiacg y nepion Bin peHodasn «BUCYBaH-
HsT OYTOHIB» 10 (peHOda3m «poxkeBUi OYTOH» 3a ypaxeHHsT 1—3% nucts
s0JIyHi Ta 30iIblIyBaBCs piBeHb MOLIMPEHHS XBopoou 10 15—18% vy dasi
«pOCTY ILIOAIB». Y MoAaiblIoMy TemIrepaTtypa noBiTpst moHan 20°C Ta Bin-
HOCHAa BOJIOTICTh TOBITpst HUX4Ye 70% cTpUMyBaJld HApOCTaHHS XBOPO-
6u. MoHinio3 posBIsIBCs Y (hasi «pocTy MIoAiB» a0ayHi (1L po3Mipom
BOJIOCBKOIO ropixa) — 5—7% ypaxeHb. Bucoki TemmnepaTypu i BUCOKa
BiZTHOCHA BOJIOTICTb TOBITPSI CIPUSUIM PO3BUTKY XBOPOOU i y mepion «I10-
3piBaHHS» IUIOMAIB PiBEHb MOIIMPEHHsS XBopoou 3poctaB 10 9—13% ypa-
>xeHHs. [logoBa THWIb y Tiepioa 103piBaHHSI TUIOAIB, Y JOCHTIIKYBaHi pOKU
ypaxysaia 13,8—14,2% rmuionis.

Ilepma cucrema GioNOTIYHOTO 3aXUCTY SI0JIyHI BKJIOUYana 0OpoOKuU y
(eHodaszy «BimokpemieHHs1 OyToHiB» Gionpenaparom Diyopecuund BT, p.
(2 n/ra); y peHodazy «bopMyBaHHs mioAiB» — bakrtoditr BT, p. (4 1/ra);
y ¢eHodasy «picT rmioaiB» (Mg po3MipoM BOJIOCHKOTO ropixa) — bio-
lGepsit BT, p. (3 n1/ra); y deHodasy «pict miomiB» (apyra aekama JUII-
us1) — Tpuxonicun BT, p. (5 n/ra); y deHodasy «1o3piBaHHS TUIOMIB» —
®nyopecuun BT, p. (1,5 n/ra). PesynbraTamu A0OCTiIKEeHb BCTAHOBIIEHO,
1[0 3aCTOCYBAHHSI JAHOI CUCTEMHU 3aXUCTY I03BOJMUIO HA 59% 3MEHILUTU
PO3BUTOK OOPOILIHUCTOI pocHu. EdeKTuBHICTL cUCTeMM MPOTU Maplli Ha
JIMCTKaxX cTaHoBuaa 59,1%, Ha 1utogax si6ayHi — 62,2% (Tabu. 2).
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2. EdextusHicTh yHrinuais 0ioiorigHOro noXomKeHHs y 0ioJ0riyHuX
CHCTEMAX 3aXHCTY MPOTH OOPOIIHKUCTOI POCH Ta mapiui s0ayHi (A0/1yHeBuii can,
YxpHJICKP I3P HAAH, 2021—2022 pp.)

Bopommnucra poca, ITapma na ITapma Ha naonax, .
Cucrema % AMCTKAX, % % Yg;)g:gn
3aXHCTY s
m* | P* | TE* | IT* | P* | TE* | IT* | P* | TE* | 7/ra
Kounrposnb _ _ _
(soma) | 1&1] 39 156 | 4.4 8,3 | 3,7 11,8
XimiuHunit
eTaoH 46 | 1,0 | 744 33| 08 | 81,8] 0,5 | 0,6 | 838 | 145
Biosnoriyna
cucrema 82 | 1,6 [59,0 | 6,8 | 1,8 [ 59,1 | 3,6 | 1,4 | 62,2 13,6
Ne 1
bionoriyna
cucreMa 12,4 | 2,2 | 43,6 | 82 | 2,3 | 47,7 | 5,2 1,9 | 48,6 13,2
No 2
bionoriyna
cucreMa 10,3 | 1,8 | 53,8] 49 | 1,4 | 682 3,1 | 1,2 | 67,6 13,8
Ne 3
HiP, | —Joa| -] —Jos| - |- Joa] -] 03

05

Ipumitku: [1* — nommpenHs: xBopoou,%; P* — po3Butok xBopobu, %;
TE* — TexHiuHa eheKTUBHICTh, %.

Hpyra cuctema 0ioJ0TiYHOrO 3aXUCTy 0a3yBajach Ha OOMPUCKYBAHHSIX
y (beHOa3m: «poxeBuii 0yToH» — cyMmimr bakrodiry BT, p. (4 n1/ra) ta
Tpuxoncuny BT, p. (5 1/ra); «picT mioniB» (IU1ia po3mipom JiuHu) — bi-
oli6epgit BT, p. (3 1/Ta). Y deHodasy «picT miomiB» (mepiia aeKana JIUI-
Hs1) obnpucKyBaHHs npoBonuan dinyopeciimuom BT, p. (1,5 n/ra); «pict
IoniB» (Trepina mekama ceprHst) — cymimn Tpuxoncuny BT, p. (3 1/Ta)
ta biocniektpy BT, p. (3 51/ra); «no3piBanns mionie» — Dmyopecund BT,
p. (1,5 1/ra). 3acrocyBaHHs AAaHOI CUCTEMM 3aXUCTy O03BOJIMIO Ha 43,6%
3MEHILUTH PO3BUTOK OOPOILIHUCTOI pocu, Ha 47,7% 3MEHILUTH PO3BUTOK
Mmaplii Ha JIMCcTKax Ta Ha 48,6% — Ha 1uiogax s101yHi. EdekTuBHICTD 1aHo1
CHCTEMM 3aXMCTy OyJjia HAMHMXKUYOIO Cepell JOCIiIKyBaHUX.

HactynHa cuctema 6GiojorigHoro 3axucty Ne3 BKiodajga oOpOOKH
y ¢eHodazy «poxkeBuUii OYTOH» CyMillllI0 OiompernapaTiB AMITEJIOMillMH
BT, p. (4 n/ra0 ta baktodit BT, p. (3 n/ra); y deHodazy «bopmyBaHHs
mwiogiB» — cymii ®itocnopuny BT, p. (5 n/ra) ra ®nyopecuuny BT,
p. (1 n/Ta); y dpeHodasy «picT mioniB» (U1 po3MipoM BOJOCHKOIO Io-
pixa) — bioli6epsit BT, p. (3 1/ra); y deHodasy «picT miomiB» (apyra
nekana nunHsg) — biocnekrp BT, p. (6 1/ra); y deHodasy «1o3piBaHHS
mioniB» — cymiur npenapariB Tpuxoricun BT, p. (3 n/ra) Ta @nyopecuu
BT, p. (1 1/Ta). 3acTocyBaHHS AaHOI CUCTEMU 3aXUCTy Ha 53,8% 3MeHLIN-
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JIO PO3BUTOK OOPOIIHUCTOT pocu. EdeKTUBHICTL TPOTH MapIil Ha JIUCTKAX
craHoBmia 68,2% Ta Ha 1wiogax gA0ayHi — 67,6%, 110 € HAWBUIIUM I10-
Ka3HUKOM Cepell NOCTiIXKyBaHUX CUCTEM 3aXUCTY.

VYV gKocTi XiMiUHOTO €TaJlOHy 3aCTOCOBYBaJiM CUCTeMY, sika Oa3yBa-
JIach Ha T’SITU OOMPUCKYBAHHSX XIMIYHUMU TecTULIMAaAMU: y (peHodasy
«BimoKpeMJieHHsT OyTOHiB» 3acTocoByBaiu ¢ynrinun Tomas 100 EC, KE
(menxonazosn, 100 r/n) y Hopmi 0,4 1/Ta; y dazy «hopMyBaHHS TIIOAIB» —
¢ynrinua Henan, B.r. (mutianoH, 700 r/kr), 0,8 Kr/Ta; y deHodasy «pict
IUIoAiB» (M1 po3mipoM Bojiocbkoro ropixa) — Ckop 250 EC, KE (mude-
HOKoOHa3oJj, 250 r/n), 0,2 n/ra; y deHodasy «picT miomiB» (Ipyra gekana
urnHs) — yarimmn Jdenan, B.1. (0,8 kr/ra) Ta y a3y «103piBaHHS ILIO-
niB» 3actocoByBayi TormciH M, 311 (tiodpanar-metun, 700 r/kr), 2,0 kr/Ta.
Texniuna e(eKTUBHICTb ETAIOHHOI CUCTEMU 3aXUCTYy MPOTU OOPOITHUCTOI
pocu craHoBuIa 74,4%, npoTH Maplii Ha JucTKax s1onyHi — 81,8%, npoTtu
napiui Ha rtogax s6ayHi — 83,8%.

VYpoxkaiiHicTb IJIOAIB sI0JYHI 3a 3aCTOCYBaHHS XiMi4HOI Ta Gi0JOTIYHUX
CHUCTEM 3aXMCTy HaBEACHO y Tabsuli 3.

ITig yac gocaimxeHb OyJ10 MPOBEAEHO EKOHOMIYHY OLIIHKY 0i0JIOMUHMX
CHCTEM 3aXMCTy sIOJTyHI Bifl OOPOIITHKUCTOI POCH i1 Mapili B yMoBax 3axiTHo-
ro Jlicocreny Ykpainu (taoi. 4).

Po3paxyHoK eKOHOMiIYHOI e(heKTUBHOCTI AOCHTIIKYBAaHUX CUCTEM IS
3aXMCTy SI0JIyHeBUX HacaIKeHb Bil Maplii Ta OOPOLIHUCTOI POCU MOKa3aB,
1110 HAWOUIbIIMIA YMOBHO-YUCTUI OXi OTpHMMaJ Bill 3aCTOCYBaHHSI CUC-
temu 3axucty Ne3 (Ammenomine BT, p. + bakrogir BT, p., ®itocmopuna
BT, p., + ®nyopecuun BT, p., biolioepsitr BT, p., biocttektp BT, p.,
Tpuxoncuu BT, p. + ®ayopecuun BT, p.) — 8 526,0 rpH/ra, a peHTabC/ b~
HiCTb 3axucHMX 3axoniB craHoBwmiIa 190,6%. ITopir oKynmHOCTI oka3sas, 110
JIJISI IOKPUTTSI BUTPAT Ha 3aCTOCYBAHHS JaHOI CUCTEMM MOTPiOEH MPUpicT
Bpoxaro 0,45 t/ra. I[Ipu 3acTocyBaHHi cuctemu 3axucty Nel (DiyopecuuH
BT, p., bakrodir BT, p., biol'iéepsir BT, p., Tpuxoncun BT, p., ®ryo-
pecuuH BT, p.) orpumanu HaiiBuiy peHTabenbHicTh — 229,4%, yMOBHO-

3. YpoxaiiHicTh WIOAIB A0 IyHI

3a Pi3HUX 0i0JIOTIYHMX CHCTEM 3aXMCTy SI0JIyHi BiJ XBOPOO
(a0aynesmii can, YkpHJICKP I3P HAAH, 2021—2022 pp.)

Ximiyna Bionoriuna Bionoriuna Bionoriuna
TToKasHuK cucrema cucrema Nel | cucrema Ne2 | cucrema Ne3
T/ra % T/ra % T/ra % T/ra %
YpoxaitHicTb 14,5 13,6 13,2 13,8
y T.u.. | copr 9,1 62,8 6,2 45,6 5,8 43,9 6,8 49,3
II copt 4,3 29,7 5,6 41,2 5,5 41,7 5,4 39,1
HecTaHIapT 1,1 7,6 1,8 13,2 1,9 14,4 1,6 11,6
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4. ExoHoMiuyHa e(heKTHBHICTH
CHCTeM 3aXHCTy 0JIyHi Bix XxBopoo B ymMoBax 3aximHoro Jlicocrenmy Ykpainu,
(a0mynesmii can, YkpH/ICKP I3P HAAH, 2021—2022 pp.)

Ha3za KoHTpous Xiviyna | Biosoriuna | Biomoriuna | Biosoriuna

NMOKAa3HUKA p cucremMa | cucrtema 1 | cucrema 2 | cucrema 3
BapricTtb cucremu, _
rpit/Ta 6200,0 2015,0 2730,0 3150,0
Butparu Ha _
39CTOCYBAHHS, TPH/Ta 1324,0 1324,0 1324,0 1324,0
YpoxaiiHicTh, T/ra 12,5 14,1 13,6 13,2 13,8
Lina peanisauif 1 T 8000,0 | 10000,0 | 10000,0 | 10000,0 | 10000,0
MJIOMIB, TPH
30epexxeHuit Bpoxai, _ 1.6 11 0.7 13
T/ra k) k] k] k]
BapricTb 36epexxeHoro _
BpOXI0, IPH/ra 16000,0 11000,0 7000,0 13000,0
Butparu, nos’sizaHi
3 OTPUMAHHIM - 1232,0 847,0 539,0 1001,0
JIOaTKOBOTO YPOXKalo,
rpH/ra
‘YMOBHO-YUCTUI _
Hoxin, rpH/Ta 8476,0 7661,0 2946,0 8526,0
PenTabenbHicTb, % - 112,7 229.4 72,7 190,6
Iopir okynHocti, - 0.75 0,33 0,41 0.45
T/ra > > k] k]

YUCTUIA poxin craHoBuB 7 661,0 rpH/ra, a mopir okynHocti — 0,33 T/ra.
HaitHyxunit yMOBHO-YUCTHI JOXiJ cepell 3aCTOCOBAaHUX CHUCTEM 3aXUCTY
OTpUMAaJIN BiJ 3acTocyBaHHs cuctemu 3axucty Ne2 (bakrodir BT, p. +
Tpuxoncun BT, p., biol'icepsit BT, p., ®nyopecuun BT, p., Tpuxorncun
BT, p. + Biocnektp BT, p., ®nyopecuun BT, p.) — 2 946,0 rpH/ra, 3a
peHTabenbHOCTI 72,7% Ta mopory okymnHocti 0,41 1/ra. [1pu 3acTtocyBaH-
Hi XiMIYHOI CUCTEMM 3aXUCTy OTpMMald YMOBHO-YMCTUI OOXid B PO3Mipi
8 476,0 rpH/ra, 3a peHTabenbHOCTI 112,7%; mopir OKYIMHOCTI CTAHOBUB
0,75 t/ra.

BUCHOBKHA

Pesynbratamu n1ociiikeHb BCTAHOBJIEHO, 1110 BCi JOCTIIKYBaHi CUCTe-
MM 0i0710TiYHOTrO0 3aXUCTy SI0JIYHI Bil Mapiui Ta GOPOLIHUCTOI POCH B YMOBaX
3axigHoro JlicocTenmy YkpaiHu 103BOJIMIM Ha HAAiHHOMY PiBHI 3aXUCTUTH
SI0JIyHEBi HACAIKEHHS Ta OTPUMATU BUCOKI ITOKA3HUKU BpoxXaHoCTI. Tex-
HiyHa €(PEeKTUBHICTb 3aCTOCOBAHUX CUCTEM 3aXMCTy IPOTU OOPOILIHUCTOI
pocu craHoBmia 43,6—59,0%, npoTty napiii Ha JucTKax soayHi — 47,7—
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68,2% Ta mpoTH Tapili Ha mogax sonyHi — 48,6—67,6%. BpoxaiiHicTb
3a 3aCTOCYBaHHS JTOCIIIKYBAHUX Oi0JIOTIYHUX CHUCTEM 3aXMUCTy SIOYHi Bif
mapiuri ta 6opolHucToi pocu craHoBuiaa 13,2—13,8 1/ra. HaiiedbekTun-
HillIOIO0 3a piBHEM peHTa0EeIbHOCTI Oyjia cucteMa 0i0JOriYHOIO 3axXUCTy
Nel — 229,4%, a HaWOIIBIIMI TOKA3HUK YMOBHO-YUCTOTO TOXOAY OTpH-
MaJii Bi 3acTocyBaHHs GioysoriuHoi cuctemu Ne3 — 8526,0 rpH/ra.

®DinaHcyBaHHs: JTOCTiDKEHHSI BUKOHYBAIM B paMKax 3apaaHHs [TH/I 11.
«DbiosoriyHi METOMM 3aXMCTY POCIMH 32 YMOB €KOJIOTi3allil 3eMJIepoOCTBa»
(bioxonTpons); 11.00.03.05 I1. «Po3pobiaeHHS HayKOBO-0OTPYHTOBAHUX
TEXHOJIOTi 3aCTOCYBAaHHSI €KOJIOIIYHO Oe3MeYHUX CUCTEM 3aXUCTy ILI0-
JIOBUX HAacaJXeHb B OpraHiuyHOMY 3eMJIEPOOCTBi 3a BUKOPUCTAHHS TIpe-
napaTiB bT».

Konuikr iHnTepeciB: aBTOp AeKjIapye MPoO BiICYTHICTh KOHMIIKTY iH-
TepeciB.
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Efficiency of the application of biological systems of the
protection of apple trees against powdy dew and scamb
in the conditions of the Western Forest-Steppe

of Ukraine

Goal. To study the effectiveness of different biological systems of ap-
ple tree protection against scab and powdery mildew in the Western Fo-
rest-Steppe of Ukraine. Methods. Phytosanitary monitoring was carried out
visually and with the help of pheromone traps. Accounting of the spread
and development of diseases was carried out according to generally accepted
methods in the phases of apple tree development: «bud swelling», «green
cone», «bud extension», «bud separation», «pink bud», «flowering», «end of
flowering», «fruit formation», «fruit growth» and «fruit ripening». The tech-
nical effectiveness of fungicides was determined after 7 days. Statistical pro-
cessing of the research results was carried out according to generally accep-
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ted methods. Results. The results of monitoring the phytosanitary state of
apple plantations established that the most common diseases in 2021—2022
in the conditions of the Western Forest Steppe of Ukraine were scab, which
affected 15—29% of leaves and 8—13% of apple fruits, powdery mildew,
which affected 15—18% of leaves of apple trees, moniliosis, the prevalence
of which was 9—13%, and fruit rot, which affected 13—14% of apple fruits.
The research results showed that the use of the biological protection system
No. 1 (Fluorescin BT, Bactophyt BT, BioHybervit BT, Trihopsin BT, Fluo-
rescin BT) made it possible to reduce the development of powdery mildew
by 59.0%, and to reduce the development of scab on leaves and by 59.1%,
62.2% — scab on apple fruits. The use of biological protection system No.
2 (Bactophyt BT + Trihopsin BT, BioHybervit BT, Fluorescin BT, Trihopsin
BT, Fluorescin BT) made it possible to reduce the development of powdery
mildew by 43.6%, by 47.7% to reduce the development of leaf scab and by
48.6% — scab on apple fruits. The use of biological protection system No.
3 (Ampelomycin BT + Bactophyt BT, Phytosporin + Fluorescin BT, BioGi-
bervit BT, Biospectr BT, Trihopsin BT + Fluorescin BT) made it possible to
reduce the development of powdery mildew by 53.8%, and to reduce the de-
velopment of scab by 68.2% leaves and 67.6% — scab on apple fruits. Using
the studied biological systems to protect apple trees from scab and powdery
mildew in the conditions of the Western Forest-Steppe of Ukraine yield in-
dicators of 13.2—13.8 t/ha were obtained. The use of the studied biological
protection systems made it possible to obtain from 2946 to 8526 UAH/ha
of conditional net income and profitability indicators from 72.7 to 229.4%.
Conclusions. The results of the research established that all investigated sys-
tems of biological protection of apple trees against scab and powdery mildew
in the conditions of the Western Forest Steppe of Ukraine made it possible to
protect apple plantations at a reliable level and obtain high yields. The tech-
nical efficiency of the applied protection systems against powdery mildew
was 43.6—59.0%, against scab on apple leaves — 47.7—68.2%, and against
scab on apple fruits — 48.6—67.6%. The yield for the application of the in-
vestigated biological systems of apple tree protection against scab and pow-
dery mildew was 13.2—13.8 t/ha. Biological protection system No. 1 was the
most effective in terms of profitability — 229.4%, and the highest indicator
of conditional net income was obtained from the use of biological system
No. 3 — UAH 8526/ha.

apple; scabies; powdery mildew; biological method of protection; phyto-

sanitary monitoring; technical efficiency; crop capacity
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BIUINB CXOZKOCTI HACIHHA BATATOHACIHHUX
SAIINIIOBAYIB BYPAKIB IVKPOBUX HA
ITPOAYKTUBHICTD

Mera. BusnaunTty BIVIMB CITAaIKOBO 3yMOBJIEHOI O3HAKM «CXOXKIiCTh Ha-
CiHHS» HOBMX MOX/IMBUX OararoHaciHHMx 3anmmoBadis (b3) 6ypskiB 1jyk-
POBUX Ha IPOAYKTUBHI AKOCTi Martepiany. I[IpoBecTn 06ip nepcreKTMBHUX
HOMepiB moToMCTB F| i BcTanOBUTH edeKTUBHICTH A06OPY Ha iXHe Momim-
weHHs. Meropgu. Buxiguumu popmamu (BP) mocayskmiu pekoMOiHaHTHI
(rk) B3 sapy6ixxHoi reneT4HOI M1a3Mu BpoxkariHoro Hanpsamy: rkb3,, rkb3,
kb3, rkb3. Ta inguBinyanbui qo6opu ixHix riopusiB-cuHTETHKIB 3i CXOXKic-
TI0 HaciHHA 80—95%, CTBOpeHNUX B Pe3ynbTaTi MOMIKPOCHNUX i KOHTPOJIbO-
BaHUX cxpeljyBanb. CTaHmapT — KoMOiHaniliHO-3aTHI B3 BepXHAIBKOI
cenexuii. Pesymprary. ®QeHomOriyHi criocTepeXkeHH:, TabOpaTOpHY CXO-
XICTb HAaCIHHS Ta COPTOBUIIPOOYBAHHSI IIPOBOAYIIY 32 3araIbHOIPUIHATH-
MI METOMKaMM. BcTaHOBIIEHO, IO BMCOKY CXOXICTh HAaCiHHA yCIIaJKyBa-
NV TIOTOMCTBA Mijy HoMepamu 547, 556, 563, 564, 545, 571 (93—96%). Mu
IIOB’A3Y€MO Iie fAK 3 IIOTOLHVMY YMOBaMM IIpU BUPOLIYBAaHHI HACIHHA TaK i 3
BJIa/IMM IIiZOOPOM KOMIIOHEHTIB cXpellyBaHH:A. 3apikcoBaHO 3a/10Bi/IbHI I10-
Ka3HMKMY 32 BpoxKartHicTio (45,3—50,3 1/ra) B mopiBusiHHi 3 BO (42,0 T/ra) Ta
craHziaproM (38,4 1/ra). BmicT nykpy BapitoBas Big 19,51 o 20,21%, Topi Ak
craHgapt MaB 19,44%. 36ip uykpy 6yB B Mexxax 9,0—10,0 t/ra (cTangapt —
7,4 Ta BO — 8,2 1/ra). 3a50BiIbHI IOKa3HUKY IPOAYKTUBHOCTI IIOTOMCTBA,
JIMOBipPHO, OTPMMA/N HE JINIIE B PE3y/IbTaTi COPUATINBUX NOTOJHUX YMOB
POKiB JOCTiIKeHHS, a Oi/IbIIIO0 MipOI0 BOHN YCIaIKOBaHi Bifj BCOKOIPO-
OYKTMBHUX BMXifHUX OaTbkiBcbKux (popm. BucHoBkm. Opeprxamin HOBUX
«KaHAMUaTiB» y b3 3 moniniennumu cenexuiiiHno- Ta TocnofapchbKo-1iHHUMMA
O3HaKamy. BcraHoBmny, 1o mpy CTBOpeHH| HOBUX 6araTOHACiHHUX 0aTb-
KiBCBKMX KOMIIOHEHTIB ribpuyiB O6YpsKiB IIyKpOBMUX HEOOXifHO BpaXxoByBa-
TU ITapaMeTPU TEHETUYHOTO KOHTPOJII0 O3HAK BPOXKATHOCTI i IYKPUCTOCTi y
B® Tta Bucoky cxoxictp HaciHHA. Ile cpuse BUCOKOTEXHONMOTIYHOCTI, KOH-
KYPEHTOCIPOMOXXHOCTI i IpnOyTKOBOCTI.
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CeJIeKIisi; OypSKd IYKPOBi; 3amuII0Ba4; KOMIOHEHT; TiOpHI;
MPOIYKTHUBHICTD

Bucoka cxoxictb 3a0e3redye cTapToBi IepeBaru y repiii ¢asu Be-
reTaiii pociuH, 110 CYTTEBO BIJIMBA€E Ha MOKAa3HUKU TMPOAYKTUBHOCTI,
sIKi (DOPMYIOTBCST 3 BPOXKAMHOCTI Ta LIYKPUCTOCTI KOpeHeroaiB. Bpoxaii
Ta SIKiCTb HACiHHS 3ajeXaThb BiJl €KOJOTIYHUX, arpOTEXHIYHUX YMOB MOro
BUPOIILYBaHHS, MiCAs130MpaibHOl Ta MEPEANOCiBHOI MiATOTOBKHU, a TaKOX,
KOMILJIEKCY TeHeTUYHUX (haKTOpPiB, CYMICHOCTI OiOTHMIB, 1110 BXOASTH 10
ckJany riopuausanii Ta iH. HaBiTh 3a HAUCHPUSATAUBILINX YMOB BUPOIILY-
BaHHS, Tepe3anuIeHHsT Ta 3aTUTiIHEHHS, IesKa YacTKa HaCiHHS 3aBXIu
BUSIBJISIETbCSI HeCX0xk010. HasiBHiCTh HOpMaJbHO PO3BUHEHOTO OILIOIHS
CBiAUMTH, 110 MPOLEC 3aITiAHEHHS BiIOyBCs, TPONIIUIO 3JIUTTS Pi3HOSIKIC-
HUX TaMeT, aje YTBOPEHHsS XXWUTTE3NATHUX IJIOAIB He cTanocs. Lle 3ane-
JKUTh SIK BiJ BIUIMBY 30BHIILIIHIX YMOB, TaK i BiJl BHYTpPILIHiX, TEHETUYHUX
dakropiB. [Ipu cTBOpeHHi TiOpUAiB OypsKiB IYKPOBUX CXOXICTh HACiHHS
MiABUILYIOTH LIJISIXOM A00OPiB y reTeporeHHUX MOMyJsLisx. ¥ riopuaHii
CEJIEKIIil CXOXICTbh HACiHHS 3aJIeXXUTh 1 Bill CXOXKOCTI KOMITIOHEHTIB CXpe-
LIlyBaHHS, i Bil ixHbO1 B3aeMofii [1—12].

Pezyavmamu docaioxncenv ma o6206opennsa. 3a pesynabTaTaMM IOMNepe-
IHIX TOCTiIXeHb 3 HOBUMU OaraTOHACiHHMMM BHXiTHUMH (popmMaMu Oy-
PSIKiB LIYKPOBUX 3apyOi>KHOTO MOXOMXEHHS MPOBEACHO J00ip Kpalllux ce-
JISKIIMHUX 3pa3KiB — «KaHAWIATiB» y OaraToHaciHHi 3amumoBadi (b3) 3
IIMPOKOI0 TEHETUYHOIO OCHOBOIO IJIST JOCKOHAJIOTO BUBYEHHSI Ta TOOOPY
nepcrnekTUuBHUX nHoHopiB B3. [lyist 30epeskeHHsT TOTOMCTBA CeeKIiiHO- i
rocnogapChKO-1IIHHUX O3HAK BUXimHOI (hopMM Ha AiJsTHKaX ridpuansa-
11ii TTPOBEEHO TPYMOBE Tepe3anIeHHsT KiJIbKOX TeHOTHUIIIB, MOTepeIHbO
copmoBaHux 3a (peHoTUnoM. KombiHallil cxpenryBaHb (popMyBaju i3 3a-
pyoixnux rkb3: b3,644rk, B3,0Opcrk, b3,Cinl3crk, B3 Mrark s wine-
CIIPSIMOBAHMX CXpElLIyBaHb 3a cxeMow «IToJliKpoc» Ta KOHTPOJIbOBAaHUX
CXpellyBaHb B TPyMoBuUX i3ossiTopax. B mepion denosnoriunmx criocrepe-
XE€Hb peecTpyBaiu (a3 po3BUTKY POCIMH APYroro poKy Beretarlii, sIKi
PO3PI3HSIN 3a 30BHILIHIMKM o3HaKamMu. DiKCyBaIy MOYATOK CXOJiB HACIiH-
HUKIB, CTPUTKYBaHHsI, YTBOPEHHSI BOJIOTI, LIBITiHHS, 3aB’sI3yBaHHsI HACIiHHS,
YTBOPEHHS IIOMAIB, AO3PiBaHHS HACIHHUKIB i HACiHHS, i T.iH. OLiHIOBaIU
BILJIUB TTIOTOJAHUX YMOB Ha PO3BUTOK PEKOMOIHAHTHUX (DOPM 3apyOikKHOTO
MOXOMXKEHHS Y 30HI HecTiiikoro 3BojioxkeHHs1 LlenTpanbHoro Jlicocteny.

Jis moganblUMX JOCTiAKEeHb 3aJIMIIaM GaraTOHACiHHI pOCIMHU, SKi
yTBOpmIM 4, 3, 2 TUIOAM HA TTaroHax HaCiHHUKIB TepIIOTo, APYroro i Tpe-
ThoTO TIOpsIAKY 3 100% depTubHicTIO. 3araioM (GepTUIbHICTh 3aMTio-
BauiB craHoBuiIa 95—100%. Iliciasa mpoBeneHOro aHajiily Ha HaCiHHMKAax
BUOpaKyBaJIu IIOTOMCTBA, SIKi HE BiIITOBimaau 3a MAIKOM BUMOTaM OaraTo-
HaciHHUX bepTwibHUX GopM. B pe3yabrari poObOTU OTpUMAaIM TiOpUIHE
HaCiHHsSI 3 KOXXHOI'O KOMIIOHEHTa CXpelllyBaHb. Y 3aluIloBayviB riOpumiB-
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CUHTETUKIB iHAUBIAYAIIbHOTO JOOOPY 3a MPOAYKTUBHUMU BJIACTUBOCTSIMU
OyJn BimiOpaHi Kpailli HaCIHHUKM 32 MOP(OJIOTIYHMMU TTOKa3HUKAMMU: Ta-
0iTycoM, OOHACIiHEHICTIO, CeNeKIiMHO-1IiIHHMMU O3HaKaMM (Tabi. 1).

1. Oninka HaciHHS TiOPUIIiB-CHHTETHKIB, 0JeP:KAHUX NPH BLILHOMY Nepe3anujieHHi,
3a OiostoriynuMH i cesleKuiiiHumMu o3Hakamu, 2020 p.

- . IToxasnmnku sKoCTI
2 = HACiHHSA

z R 2 | e

z | 4| & |8 . &

= IToxomkenus Ec| S g g S| X | E

£ maTepiany EE | % (€5 %8| 4| &e|B-
H El 2| 2 |GE|eE| g %%
S0 s5| 5| 5 |E5| 55| 3|8 8%
o] =& 8| = |=E| 58| &5 |&8=F| 5=
10115 | rkB3,/K 644 F, 8485/1 | 30 | 100 | 4.3.3.| 3,9 | 57 |87 | 99,3 | 13,4
10116 | rkB3,/C 13 F, 8486/2 20 | 100 [ 3.2.2.] 2,9 | 66 | 92| 983 | 12,6
10117 | rkb3,/Opc F, 8487/2 28 | 100 | 3.2.2.| 3,5 | 61 |85 (98,3 12,2
10118 | rkb3,/Mtx F| 8488/2 29 | 95 [3.2.1.] 3,1 | 65 |90 | 96,3 | 14,6
10119 | rkB3,/K 644 F 8485/2 | 27 | 100 | 3.2.1.| 2,9 | 58 | 88 | 97,3 | 15,2
10120 | rkB3,/C 13 F, 8486/3 27 | 100 | 3.3.2.| 2,8 | 59 | 85| 98,0 13,6
10121 | rkB3,/Opc F, 8487/3 26 | 100 [ 4.3.2.] 3,8 | 58 | 86| 99,0 | 13,2
10122 | rkb3,/M1a F, 8488/3 22 | 95 |322.| 2,6 | 60 | 88 (99,0 10,3
10123 | rkB3,/K 644 F, 8485/4 | 26 | 100 | 3.2.2.| 2,9 | 58 | 88 | 98,7 | 13,2
10124 | rkB3,/C 13 F, 8486/4 27 | 96 | 2.2.1. 2,9 | 61 |90 |97,3]| 14,2
10125 | rkb3,/Opc F, 8487/4 21 | 100 | 3.2.2.| 2,7 | 55 | 87 | 98,7 | 13,7
10126 | rkb3,/Mtx F, 8488/4 25 | 100 | 2.2.2.| 2,6 | 63 |92 97,0 12,8
10127 | rkB3,/K 644 F 8485/1 | 29 | 100 | 2.2.1.| 3,2 | 59 |88 | 97,7 | 12,4
10128 | rkb3,/C 13 F, 8486/2 23 | 100 | 2.2.2.| 2,8 | 55 | 86 | 98,0 | 12,5
10129 | rkB3,/Opc F, 8487/2 29 | 100 | 3.3.2.| 3,2 | 61 |89 97,3 12,5
10130 | rkB3,/MTa F, 8488/2 30 | 97 |322.| 3,5 | 62 |91 98,3 14,2
10131 | rkB3,/K 644 F, 8485/2 | 30 | 100 | 3.3.2. | 3,4 | 59 |87 | 98,3 | 14,5
10132 | rkB3,/C 13 F, 8486/3 27 | 100 | 2.2.2. 2,9 | 64 |93 ]98,0] 12,0
10133 | rkb3,/Opc F, 8487/3 29 | 100 | 3.2.2.| 3,1 | 65 |94 (97,9 12,8
10134 | rkb3,/Mtx F, 8488/3 30 | 95 |332.| 3,3 | 67 |96 98,7 14,4
10135 | rkb3,/K 644 F 8485/4 | 22 | 100 | 3.3.2.| 2,7 | 63 | 90 | 97,9 | 14,7
10136 | rkb3,/C 13 F, 8486/4 29 | 95 322, 32 | 64 [ 92979 | 144
10137 | rkb3,/Opc F, 8487/4 27 | 100 [ 4.3.2.] 3,8 | 63 |91 |99,1 | 122
10138 | rkb3,/Mtn F, 8488/4 25 | 96 |333.| 2,7 | 65 |94 99,7 15,5
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B pesynbrarti npoBeneHUX JIabOpaTOPHUX JOCTIIKEHb BCTAHOBUIU, 1110
MOKAa3HUKM MacH HaciHHS TiOpMAiB-CUHTETUKIB BapitoBanu Big 50,5 mo
320,0 T 3 KOXXHOI POCIMHU, 3aJIeXKHO BiJl KOMOiHAalIili KOMIIOHEHTIB cXpe-
LLlyBaHHS Ta YMOB iHOpuAUHTY. [TpoBeneHo aHasi3 HaCiHHS 3a MOKa3HUKa-
MM SIKOCTi: €Heprisl MPOPOCTaHHS, CXOXKICTh, 0araTopocTKOBiCTh, Maca 1000
IUTOAIB. 3a TMomnepenHiMu JaHUMU TOJOBHUN MOKAa3HUK SKOCTI HACiHHS
«CXOXIiCTb» OYB y Mexax 85—96% 3aiexKHO BiJ FeHOTUITY JOC/IiIKYBaAHOTO
MaTepiajy i Bil METEOYMOB.

XapakTepUCTUKY MOKA3HUKIB SIKOCTi HAaCiHHS, OJepKaHUX LIJISIXOM
KOHTPOJIbOBAHUX CXpelllyBaHb, HaBeleHO B Tabauili 2. Ha ocHOBI npoaHa-
JII30BaHUX MaTepiajiiB y MonepeaHe COPTOBUITPOOYBAHHS BiliOpaniu Oisibliie
60-tu HoMmepiB B3 3 dpeprunbHicTio 100% i BiTHOCHO BMCOKOIO CXOXKICTIO
HaciHHs (73—91%) Tta 3anmoBinbHO0 Macowo 1000 mtoniB (11,3—13,4 1)
(Tabm. 2).

2. SIkicTb HACiIHHS, O/IEP;KAHOTO B i30JATOPaX B YMOBAX
nociadsnenoro iHoOpuaunry, 2020 p.

Cepenni TOKA3HUKH SKOCTI

Ne oxomkenns 3i6pano macinmns HACIHHA
"waii | cxpemyaanms B e

TanHs, % ° I101iB, T
1 1. rkb3,/K 644 301/1 | 85 52 84 12,2
1. 1kb3,/C 13 304/1 70, 75, 95, 90 50—66 74—87 13,4
5 2. 1kB3,/K 644 302/1 | 108 61 85 13,2
1. tkB3,/Ope 307/1 |95, 85,95,90,85 | 59—65 | 83—87 | 11,3
3 3. 1kb3,/K 644 303/1 | 104 58 88 13,2
3. 1kb3,/M1n 310/1 90, 95, 85, 95 57—359 85—90 13,2
4 1. 1kB3,/C 13 304/2 90 55 85 13,2
2. kB3,/K 644 301/2 | 90, 95, 85, 90 5460 | 85-87 | 11,6
s 2. 1kB3,/C 13 305/1 110 58 85 11,3
3. 1kB3,/Opc 308/1 | 85, 85, 95, 90 5261 | 73-86 | 13,3
6 3. 1kB3,/C 13 306/1 85 55 87 13,2
1. 1kb3,/Mtn 311/1 95, 95, 85, 95 53—61 81—89 13,3
7 1. rkb3,/ Opc 307/2 75 59 88 12,0
3. rkB3,/K 644 302/2 | 80, 75, 100 55—60 82—91 12,8
g 2. rkB3,/Opc 308/2 95 61 86 13,4
3. rkb3,/C 13 305/2 90, 95, 95, 85 52—62 75—87 13,2
9 3. rkB3,/Opc 309/1 110 59 88 13,4
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3akinuenns maba. 2

Cepenni TOKA3HAKH SIKOCTI

Ne Hoxomkenns 3i0paHo Hacinus HACIHHS
el | copenysanms PRI et Jexomen. | Yo

TaHud, % ° IIOMiB, T

9 2. 1kB3,/M1x 312/1 100, 90, 100, 110 60—62 87—90 12,2
10 1. rkB3,/M1x 310/2 95 65 87 13,2
1. rkB3,/K 644 303/2 | 75, 95, 95, 90 58—60 84—88 13,4
" 2. rkB3,/M1n 311/2 95 62 88 12,8
2. tkB3,/C 13 306/2 85, 85, 90, 85 57—60 85—90 11,4
" 3. tkb3,/Mrtn 312/2 95 63 89 12,5
2. tkB3,/Opc 309/2 90, 95, 85, 95 59—61 86—91 12,5

BuBUeHHS TTOKa3HMKIB MPOAYKTUBHOCTI 50-TW Kpalimx 3a CXOXiCTIO
OaraToHaciHHUX 3anuioBauiB miposenu y 2021 p. B monepeaHbOMY COPTO-
BUIIpOOYBaHHi. 3a pe3yjbraTaMu aHalizy 16% nmociimkyBaHux b3 moka-
3aJIM HU3bKUI BMIiCT LyKpy, peiuta (84%) Oy Ha piBHI TPyIIOBOIrO CTaH-
napty. 30ip LYKpY HOBMX 3alUJIIOBaviB MepeBUIyBaB cTaHAapT (7,4 T/ra)
Bin 0,4 1o 2,5 T/Ta nuiie 3a paxXyHOK BPOXailHOCTI.

Marepianu, 3a celeKUiiHUMU HOMepaMu 563 Ta 571, mpu CXOXOCTi
HaciHHg 94 1 96% BiANoOBiIHO, BUIIEPEIKAIM CTAHIAPT SIK 33 BPOXANHICTIO
(129,11 131,0%) Tax i 3a 360pom 1ykpy (135,31 133,6%). 3a BMicTOM LIyK-
py nigupyBainu 3anumoBadi 556 (103,3%) Ta 563 (103,9%) nipu cxoxocTi
HaciHHs 96 i 94% BianoBiaHo. BuxinHi 6aTbKiBChbKi (POPMU YOTUPHOX TiJIOK
J1000piB 3i cxoxicTio HaciHHa 80% (cenekuiiiHi HoMmepu: 546, 557, 572,
562) 3a BpoKalHICTIO 3HAXOIWJIKMCS BUIIEC PiBHSI TPYMOBOTO CTaHIAPTY Ha
3,1, 2,9, 4,8, 3,4 T/ra BinmoBigHO.

Bucoky cxoxicTh HaCiHHS yCMaaKyBaJd IMTOTOMCTBA ITig, HomMepaMu 547,
556, 563, 564, 545, 571 (93—96%). Y Hux 3acikcoBaHO BUCOKI ITOKa3HUKHI
3a BpoxaiiHicTio (45,3—50,3 1/ra) B nopiBHsHHI 10 BD (42,0 T/ra) Ta
crangapty (38,4 1/r). Bmict uykpy BapitoBaB Bin 19,51 mo 20,21%, Toni,
gk crangapT maB 19,44%. 36ip uykpy 6yB y mexax 9,0—10,0 T/ra (craH-
mapt — 7,4 ta BO — 8,2 t/ra) (Tada. 3).

Bucoky cxoxXicTb HacCiHHSI MM TIOB’SI3yEMO SIK 3 TIOTOMHUMHU YMOBaMU
MpY BUPOILLYBAHHI HACIHHS TaK i 3 BAAJIUM MiZ0OPOM KOMIIOHEHTIB CXpe-
1IyBaHHS. 3aJ0BiIbHI MOKA3HUKU MPOAYKTUBHOCTI TOTOMCTBA, MIMOBIpHO,
YCITaJKOBaHi, OUIbIIIOI MipOI0, BiJl BACOKOMPOAYKTUBHUX BUXITHUX OaTh-
KiBCBKUX (POPM Pi3HOI FTeHETUYHOI OCHOBM 3apyOi’KHOTO MOXOKEHHSI.

Y coproBunpobyBanHi 2022 p. MOBTOPHO BUBYAIN 28 iHAMBIAyaIbHUX
HOMEPIB 3alWII0OBaviB, KpallUX 3a MOKAa3HUKAMU MPOAYKTUBHOCTI, aje 3
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pi3HUM cTyrneHeM cxoxocti HaciHHS — 80—90% Ta Ginbuie. Ha ocHo-
Bi OTpUMAaHUX OLIIHOK IMPOIYKTUBHOCTI PEKOPAUCTAMU 3a YPOXKAMHICTIO,
BMICTOM Ta 300pOM IIYKPY 10 CEPEAHbOro MO AOCIiIy CTaayd MOTOMCTBA
F, rinok no6opis b3, (121,8%, 101,5, 124,7% sinnosinHo) i b3, (124,3%,
105,1, 128,2%). CepenHi MoKa3HUKKM MPOLYKTUBHOCTI TOTOMCTB TepEBHU-
LIWJIM TPYMOBUIA cTaHaapT Bin 5,4 1o 9,1% 3a BpoxaiiHicTio Ta Bin 9,6 o

10,0% 3a 360poM IYKpYy.

YV noBropHomMy coprosuripodysanHi Bd rkB3 BpokaiiHicTh 3HaX0qM-
JIMCh Ha PiBHi IpyMOBOro CTaHAAPTY, HE 3BaXKalOuM Ha MOHMXKEHY CXOXKiCTh
HaciHHs (80%) mopiBHsiHO 3i ctanmapToM (91%). ExciepuMeHTanbHi i po3-

3. Xapakrepuctuka nepcnekruBHux rkb3 3a cenekmiitHumMu
Ta rocnoJapcbKo-miHHUMHA o3HaKamu, 2021 p.

AOCOIIOTHI NOKA3HUKH

= = ol o E = NPOLYKTHBHOCTI

EE IHoxomkenus 2 ® § ® g &n S~ |g&

;, maTepiaiy E P E P ‘;’ E :_g z E ypoxaii- | Bmict | 36ip
3. SE|EE| 25| 82| &8 mem, |uykpy, umykpy,
S 6=|2E| 08|28 |=5| Tna o | T/t
546 | BO B3,644 rk 95 | 98 80 | 12,3 | 125 41,5 19,51 8,1
547 | B3, F, 106ip 1 o1 [100] 94 [ 13,1 | 208 | 468 | 1951 | 9,1
556 | b3, F, no6ip 2 97 | 100 | 96 | 13,4 | 200 45,3 20,08 9,1
561 | B3, F, 106ip 3 93 [100 90 [ 136 | 185] 433 | 1957 | 85
557 | B® B3,0pc rk 95 | 99 80 | 12,2 | 145 41,3 19,52 8,1
558 | B3, F, 106ip 1 95 [100 [ o1 [13,1[185] 43,5 | 1955 | 8,5
563 | B3, F, no6ip 2 95 | 100 | 94 | 13,5 | 199 49,6 20,21 | 10,0
564 | B3, F, 106ip 3 99 [ 100 94 [ 12,8 [ 175 | 46,2 | 1965 | 9,1
572 | B® B3,Cinl3c rk 90 | 98 | 81 | 12,4 | 131 43,2 19,49 8,4
574 | B3, F, 206ip 1 92 [100] 86 | 13,8320 438 | 1957 | 8.6
560 | B3, F, no6ip 2 94 | 100 | 93 | 13,3 | 210 45,1 19,58 8,8
545 | B3, F, no6ip 3 92 | 100 | 94 | 12,9 | 220 45,9 19,63 9,0
562 | B® B3,Mtx rk 95 | 99 80 | 12,1 | 115 41,8 19,49 8,1
568 | b3, F, no6ip 1 99 | 100 | 92 | 12,6 | 165 45,7 19,51 8,9
548 | B3, F, no6ip 2 99 | 100 | 95 | 12,9 | 188 44.8 19,55 8,8
571 | B3, F, noGip 3 91 | 100 | 96 | 12,8 | 225 50,3 19,66 | 9,9

CepenHe BUXinHuX (opm

42,0 | 19,50 | 8,2

CepelHe TPYIIOBOTO CTaHIAPTY

38,4 19,44 | 74

HIP,

05

1,4 04 | 03
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PaxXyHKOBI [1aHi, OTPUMaHi B PE3yJbTaTi TOBTOPHOTO COPTOBUIIPOOYBAHHS,
HaBeIeHO y Tabnuili 4.

Ho6opu F, pekombinanThux b3, i B3,, 3i cxoxicTio Hacinua 91 1 96%
MiATBEPAWUIN BUCOKI MOKA3HUKHU (0 CEPEIHBOrO MO JOCJiay) 3a BpoxKai-
HicTio Ta 360pom uykpy: B35 — 115,21 121,2%; B3, — 119,0 i 122,4%
BiITOBimHO. 3a UMM X IMOKa3HMKAMM BUCOKIi OILIIHKM Majld TO00OpH F,
b3, 556 (121,81 124,7%) i B3, 545 (121,3 i 128,2%) 3i cXoXicTIO HAaCiHHSA
90 i 87%. 3a BmicTtom uykpy rkb3 3Haxomwincs B mexax 102,4—106,4%
JI0 TPYMOBOIO CTaHIAPTY.

BUCHOBOK
Ha ocHoBI npoBeAeHUX AOCTiIKEeHb BU3HAYEHO HEOOXiTHICTh 1000piB
3a TEHOTUIIOM Ta iXHIO JOLIBHICTL 3a (peHoTunoM. IliaTBepakeHo, 110

4. OuiHKM NPOAYKTHBHOCTI KpamuX 0araToHACIHHMX
3amuioBayvis, 2022 p.

IToka3HuKM MPOIYKTHBHOCTI

% no cepenHboro y | % 10 rpynoBoro

a0COOTHI A
nmocii CTaHIAPTY
l'[oxomxeﬂﬂ_ﬂ TiJIKN o ) 2 . 2 o
no0opis s | & = 3) = 2 3) = 2
R = e = 5 g = % &
=

:g = E’ = :E ﬁ JE i
- = = =
ZE § =S = § = 2 § =
22| = ce| & S & 2 S &
E: = ] R o = =) =] ] - ] ]

Buxinni hbopmu
b3, 644 rk 546 BO 59,8 116,25 | 9,7 | 112,6|101,1|114,1|100,8|102,4|103,2
B3, Opc rk 557 B® 59,4 116,30 | 9,7 |111,9]101,4|114,1|100,2|102,7 | 103,2
b3, Cinl3 rk 572B® | 59,7 | 16,39 | 9,8 |112,4|101,9|115,3|100,7 | 103,3|104,3
b3, Mtxa rk 562 B® | 59,6 | 16,31 | 9,7 |112,2|101,5|114,1|100,5|102,8|103,2

Cepente BO 59,6 | 16,31 | 9,7 [112,2(101,5|114,1{100,5|102,8|103,2
Ho6Gopu F
b3,644 rk 556 F, 64,7 | 16,31 | 10,6 | 121,8{101,5[124,7(109,1|102,8|112,8

b3, Opc 1k 563 F, 62,5 | 16,44 | 10,3 | 115,2]102,3|121,2|105,4|103,6 | 109,6
b3 Cinl3 rk 545 F, 64,4 | 16,89 | 10,9 | 121,3|105,1|128,2|108,6|106,4 | 116,0
b3, M1n rk 571 F, 63,2 | 16,39 | 10,4 | 119,0|102,0|122,4|106,6 |103,3 | 110,6
Cepenne F| 63,7 | 16,51 | 10,6 | 119,3]102,7|124,1|107,4|104,0|112,3
Cepenne o gocainy | 53,1 | 16,07 | 8.5 -

['pynoBuii ctangapt 59,3 [ 15,87 | 9,4 -
HIP 1,5 04 | 04 -

05
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CXOXICTb HACIHHSI KOHTPOJIIOETbCSI TEHETUYHO BiJl KOMOiHAIliiiHOT 31aT-
HOCTi KOMITOHEHTIB CXpeIlyBaHHsI, a TAKOX arpoKJIiMaTUYHUX YMOB 30HU
BupolryBaHHs. CagkoBO 3yMOBJIEHA O3HAKA «CXOXKICTh HACIHHST» BILJIMBA€E
Ha TPOAYKTUBHI SIKOCTi OYpsIKiB LIYKPOBMX, OCKiJIbKM BUCOKOCXOXE Ha-
CiHH# 3a0e3neyvye CTapToBi MepeBaru y nepili a3y BereTallii poCJIMHU.
Takum yrMHOM, MPU CTBOPEHHI HOBUX OaraTOHACiHHUX 3aIWIIOBAviB —
0aTbKiBCHKMX KOMITOHEHTIB OAHOHACIHHUX TiOpUIIB LIYKPOBUX OYpsIKiB B ce-
JIEKIIi1 — HeoOXiTHO BpaxOBYyBaTH MapaMeTpU TeHETUYHOTO KOHTPOJIIO O3HAK
BPOXAMHOCTI i IYKPUCTOCTi Y BUXITHUX (DOPM Ta BUCOKY CXOXKIiCTh HACIHHSI.

®DinaHCyBaHHS: JTOCITIKEHHSI TTPOBEIEHO B paMKaX iHil[iaTUBHOI TeMU
[HCTUTYTY GioeHepreTMUHMX KyJIBTYp i LIyKPOBUX OYpSKiB 3riIHO i3 3aB1aH-
HSIM «YIOCKOHAJIEHHS LLJISIXiB MOJIMIIEHHSI HOBUX OaraTOHACiHHUX 3amu-
JIIOBAYiB 3 Pi3HOIO TEHETUYHOIO OCHOBOIO JIJISI CTBOPEHHSI TIOPUIIB IIYKPOBUX
OYpsIKiB SIK CUPOBMHU JJIsI BUpOOHMILITBa OioeTtaHoay» NeJIP 0121U100713.

KonduikT inTepeciB: aBTOp Aexkyiapye Mpo BiACYTHICTb KOHMJIIKTY iH-
TepeciB.
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Verkhnyachska the skilled-selection Station, Institute of biopower cultures
and sugar beet of NAAS, 1, str. Shkilna, v. Verkhnyachka,
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Influence study of the seed germination multigerm pollinators of the sugar
beet on their productivity

Goal. Studies conducted on Verhnyachskoy experienced-selection sta-
tions. Purpose of the studies was define the influence hereditary conditioned
sign seeds germination new candidate in multigerm pollinators (MP) of the
sugar beet on productive quality of the material. Conduct the selection per-
spective number posterity F1 and define efficiency of the selection on their
improvement. Methods. Initial materials (IM) have served recombination
(rk) MP foreign gene plasma productive rk b3,, b3, b3, b3, and individual
elections of their hybrids — synthetic, are received in result pollinate cross
and have checked up crossbreeding, with high growing seed 80—95%. Stan-
dard — native pollinators Verhnyachkoy of an origin. Results. Phenologi-
cheskie of supervision, laboratory germination seeds and test of a grade car-
ried out in the standard methods [1, 2]. It is installed that high seeds germina-
tion have inherited the posterity under number 547, 556, 563, 564 (93—96%).
We tie this as with weather condition under grow seeds so and ingenious
selection component crossbreeding. Beside them is fixed satisfactory factors
on productivities (45.3—50.3 t/h) in comparison to IM (42 t/h) and standard
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(38 t/h). Contents sugar from 19.51—20.21%, standard has got 19.44. Col-
lection sugar was within 9—10 t/h (standard — 7, IM — 8 t/h). Satisfactory
posterity productivity, probably, have got not only as a result favorable clima-
tic condition at years of the test, but also in greater degree they are inherited
from high productivity of the source parental forms. Conclusions. Have got
the row new candidate in MP with improvement selection- and economic-
valuable sign. Is established, that at creation new seeds of parental compo-
nents of hybrids of sugar beet, it is necessary to take into account parameters
of the genetic control of attributes of productivity, contents of sugar in IM
and high quality of efficiency seeds. This spurs the posterity on temple ease of
manufacturing, competitive ability and profit.
selection; sugar beet; pollinators; hybrid; component; efficiency
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MOHITOPUHI' ®ITOCAHITAPHOT'O CTAHY
BUHOI'PAIHUX HACA/IZKEHD ITIBJIHA YKPAIHU
Y 2022—-2023 POKAX

Mera. Bcebiune BuBUYeHH: 30yJHNKIB HOBMX 3aXBOPIOBAaHb Ta MIKiTHU-
KiB, 6i0eK0/IoriYHMX 0cOOMBOCTEN IXHBOT'O PO3BUTKY, TPOPIYHMX Ta €KOTIO-
riYHMX 3B’A3KiB Y Cy4aCHMX YMOBaX BUPOIIYBaHHA BUHOTPATHUX HaCa/PKeHb
3 YpaxyBaHHAM NECTULVJHOTO HABAHTAXKEHH:A Ta KIiMaTUYHMUX yMOB. Pos-
pobKa MPOrHO3iB PO3BUTKY OCHOBHMX XBOPOO Ta IIKiJHMKIB, ONTUMIi3aril
TEXHOJIOTil 3aXMCTy BMHOTPaJiHMX Haca/KeHb. Metogu. MOHITOpMHIOBi
TOCTiI)X€HH:A YMOB BUPOILYBaHHA BUHOTPAaJHIX HaCa/PKEHb Y Pi3HIUX arpo-
€KOJIOTiYHMX 30HaX YKpaiHu. [locmipKeHHs NpOBOAWINM B TOCIOApPCTBAX
Opecpkoi o6macTi. O6 '€KTaMy MOHITOPUHTY € BUHOTPafiHi Haca/KeHHS pi3-
HIX CTPOKIB CaJliHHA Ta COPTOBOTO COPTUMEHTY. Pesynbpraru. ditocanirap-
HJM MOHITOPMHIOM BCTaHOBJIEHO IMHAMIKy PO3BUTKY IOIY/IALl TPOHOBOI
MUCTOKpYTKU. Ha BuMHOrpasHux HacamkeHHAX IIiBoHA YKpaiHu BU3Ha4YeHO
BUJIOBUII CK/IAJ| Ta JUHAMIKY YMCeNbHOCTI (ito- Ta eHTOMOaris. BusueHo
AVHaMIKy YMCeNbHOCTI KiIimiB-¢irodaris Ha BMHOTpafHUX HacCaKECHHAX
Opecpkoi 06macTi. BcranoBeHo, 110 yci oCimpKeHi cOpTi BUHOTPay B pi3-
HOMY CTyIleHi 3aceneHi kimamu. Hail6inpur cipuitHATIMBUMY 0 KIiIIiB
€ COPTH CepefHbOro abo Mi3HPOrO CTPOKIB HO3piBaHH:A. BucHoBKM. [loci-
[DKEeHHS TpUOHMX XBOPOO TOBeNN, 110 Ha BUHOTPAJHNUX HacaKeHHsX [TiB-
Hiunoro ITpuaopHOMOP’s L XBOPOOM IIMPOKO PO3IOBCIOIPKEHI, @ IX pO3BU-
TOK 3a/IEKUTD Bifl IOTOHNX YMOB y BETeTallifIHUII NIePiofl, BiKy HacalKeHb
Ta 6i07I0TTYHMX 0COOIMBOCTEI COPTY.

MOHITOPHHT; TPOHOBA JUCTOKPYTKA; KJimi; ditodaru; miiabio; oigiym

3axucT BUHOTPAJHUX HACAJKEHb 0a3ye€ThCsl HA MOHITOPUHTY, SIKWAI
3a0e3revyye paHHE BUSIBJICHHS, OILIIHKY CTYITEHSI 3apa’k€HOCTI Ta MPOTHO3
YUCEJbHOCTI MAaOYyTHIX MOMYJIALIN WKIVIMBAX OPraHi3MiB, IO 30i1bIIYyE
IIAHCU YHUKHYTU €KOHOMIYHUX BTpaT Bill HUX.
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®diTocaHiTapHUT MOHITOPUHT y PETYIFOBaHHI iIHTEHCUBHOCTI PO3BUTKY
Ta MOIIMPEHHS (DITONMAaTOTeHHUX OpraHi3MiB Ma€ Oe3repeyHe eKOHOMIUHe
Ta MPUPOIOOXOPOHHE 3HAUCHHs. BUBUEHHS CyyacHOI0 CTaHy BUHOTPaTHUX
arpoueHoO3iB CBiTYNUTh MPO 3MiHY KOMIUIEKCY WIKiAHUKIB. Ha T/1i akTMBHOTO
3aBE3€HHS IHO3eMHOT'O ITOCaJIKOBOIO MaTepialy Ta BIPOBAIKEHHS HOBUX
TEXHOJIOTii 3aXMCTy BUHOTPAIHUKIB 3’IBUJIMCS IIKITHUKHU, SIKi JaBHO BTpa-
TUJIM TOCTIOAapchke 3HaueHHs [1, 2].

Ha BuHOrpagHux HacamXeHHsIX B yMoBax [liBoHs YKpaiHu Tparuisi-
I0TbCSI TPU BUIM JUCTOKPYTOK — ABopiuHa (FEupoecilia ambiquella Hb.),
rpoHoBa (Lobesia botrana Schiff.) Ta BuHorpanHa (Sparganothis pilleriana
Den.et Schiff.). Cepen HUX rpoHOBa JTUCTOKPYTKA BUILISETHCS OCOOIMBOIO
arpeCcUBHICTIO, IIOPIYHO 3aBAA€ iCTOTHOI LIKOMU Il KYJbTYpi y BCbOMY
CBIiTi. 3a BeMKOi YMCEIBHOCTI morihara Ta BiICYTHOCTI 3aXMCHMX 3aXOIiB
BTpaTU Bpoxaw cTaHOBIAThL 60—80%, a B OKpeMUX BUMAAKAX LIKITHUK
MOXKe 3HUILUTHU Bech ypoxaii [3—6]. CtpaTerist KOHTPOJIIO IIKiTHUKIB Oa-
3YETHCSI HA MOHITOPUHIY MOIYJISLIil, YMCEIbHOCTI Ta iHTEeHCUBHOCTI PO3-
MHOXEHHSI, 110 Aa€ 3MOTY BU3HAUUTHU TUIOLLY 3ace/eHHs, piBeHb il LKiI-
JIMBOCTI Ta CIJIaHYBAaTH MOTPeOY B 3ac00aX 3aXMCTy POCJIMH SIK B OKPEMUX
perioHax (00JacTsIX) TaK i B KpaiHi 3arajioM.

30iblIEeHHS BUKOPUCTAHHS a30THUX i KaJilfHUX JOOPUB Ta HeceeK-
TUBHUX TIECTULIUAIB Yy BUHOTPAJAPCTBI CIIPUSIIIO cIajlaxaM MOIIMPEHHS pi3-
HUX BUIIB KJiliB Ha BUHOrpaaHUX HacamkeHHsx [1iBgHs Ykpainu. Hapasi
akapodayHa BUHOrpagHOI J03U MpeAcTaBieHa 8§2-Ma BUgaMu, 3 sIKUx 37 €
akapudaru. [lopiyHO CiTbCbKOTOCIOJapChKa aKapoJorisl MOMOBHIOETHCS
HOBMMM BUAAMM KJIillliB — IIKiTHUKAMHU CiIbCHbKOTOCIMOJAPChKUX KYIBTYP.
[TomkomkeHHS MpeacTaBHUKAMU aKapOKOMILIEKCY SIBIISIE COOOI0 TTOTEH-
LWIMHWI GIOTUYHMIA CTpeC AT POCAUHU-XKUBUTENST i HETaTUBHO BIUIMBAE
Ha Oararto (iziooriyHux Ta 6i0XiMiYHMUX MPOLECIB, 3HUXKYE PIiCT i BpoXKaii-
HiCTh BUHOTPaAHOI J103u. O3HaKaMM aKapuO3HUX MOPYIIEHb € iHTEHCUB-
Hi nedopMaltii, aHoMasil Ta TinepTpodiss TKAHWH, a TAKOX XJOPOTUYHA
TUISIMUCTICTh, SIKa CXOXa Ha O3HaKM BipycHUX xBopoO. [llopiuHi BTpaTu
BPOXalO BiJl KJIIIB CTAHOBJATh 15—25%, a B CIPUSITIIMBI [UISI PO3BUTKY
KJIIIB pOKM Ha (DOHI HESIKICHUX 3aXMCHUX 3aX0JiB, a00 3a IXHbOI BiACYT-
HocTi gocstraroth 50—70% [7, 8].

Ha BuHorpagHux HacamkeHHsix IliBneHHO-3axigHOTO perioHy Ykpai-
HU OCHOBHE 3HAU€HHsI B KOMILIEKCi IpMOHUX XBOPOO, SIKi 3aBAAIOThH Cep-
O3HMX 30UTKIB Ta MOTIPIIYIOTh SKiCTh BPOXalo, CTAHOBUTH €IihiToTiiiHA
xBopo0Oa minawto (Plasmopara viticola Berl. et Toni). 3i criekTpa TpuOHUX
XBOPOO 3a IMOILIMPEHHSIM Ta IIKiAJUBICTIO HA BUHOTPAIHUX HACAIKCHHSIX
ciia Bim3HauuTu oimiym. Oimiym, abo cripaBxKHsI OOpOILLIHKCTa poca (30y-
Huk Uncinula necator Berk.) HUHi € HaliHeOe3IeUHilI0 XBOPOOOIO, 10
SIKOT CIpUitHSATINBI ToHax 90% paiiloHOBaHMX COPTIB BITUYM3HSIHOI CeJeK-
ii. Po3BuTok xBopoOu 3a tumnom emigiTtorii ¢icyerbcst 7—8 pasiB Ha 10
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pOKiB. Y poku emiiTOTiiHOTO PO3BUTKY OiMiyMy IIpsIMi BTpaTH BpoOXKalo,
0e3 MPOBEIeHHS 3aXMCHUX Iiii, MOXyThb gocsirati 100%. Takox xBopoba
MOriplye BU3piBaHHS JIO3U, 1i MOPO3OCTIHKICTh Ta MPOAYKTUBHICTh Ha-
cal>KeHb y HACTYITHi poKu [2].

Heo06xigHo0 yMOBOIO MJISl TIPOBEAEHHSI TOCHiIKEHb 3 YIOCKOHAJIEHHS
TEXHOJIOTi1 3aXUCTy BUHOTPAAHUX HACAIXEHb Bill LIKITHUKIB i XBOpPOO 3
METOI0 PaIliOHAJIBHOTO YMPAaBJIiHHS TpoliecaMu (hiTOCAaHITAPHOTO 0310POB-
JIEHHSI arpolieHO3iB Ta 30epeskeHHsI KOPUCHUX OioareHTiB € MOHITOPUHT
LIKIIUTMBUX O0’€KTIB, a caMe I'POHOBOI JIMCTOKPYTKM, KOMIUIEKCY KJTillliB-
ditodariB, KOMILJIEKCY CUCHUX LIKIAHUKIB TPUIICIB, JTUCTKOBOI (popmu (i-
JIOKCEpH, ITMKAJOBUX Ta TPUOHUX XBOPOO.

Ha BunorpagHux HacamxeHHsx [TiBgHS YkpaiHu 3ycTpivyaroTbcs TpuU
BUION JIMCTOKPYTOK — maBopiuHa (FEupoecilia ambiquella Hb.), rpoHOBa
(Lobesia botrana Schiff.) Ta BuHorpanHa (Sparganothis pilleriana Den.et
Schiff.). Cepen HUX TpOHOBA JUCTOKPYTKA BUILISIETHCS OCOOIMBOIO arpe-
CUBHICTIO, IIOPIiYHO 3aBAAIOUM iCTOTHOI IIKOAW Wil KyJAbTypi. 3a BEJIMKOI
YMCEJbHOCTI MoJjicara i BiACYTHOCTI 3aXMCHUX 3aXO/AiB BTPAaTU BPOXKalo
craHoBIATE 60—80%, a B OKpeMMX BUIIaAKaX LIKIZHUK MOXE 3HULLIMTHU
BECh ypOXaMu.

BioekosoriuyHi 0cOOIMBOCTI PO3BUTKY TPOHOBOI JIMCTOKPYTKU B YMOBaxX
IMiBaeHHO-3axinHOro perioHy YKpaiHU BUBYAJIM y BeTreTalliliHUI Tepiof
2022—2023 pp. (Tabdu. 1). BuBueHHs heHOJIOTIi IKiAHMKA (IMHAMiKa JIbOTY
METEeJIMKiB, MOosiBa, MOYaTOK JbOTY, 3MiHa KiJIbKOCTI JTOPOCIUX OCOOMH)
TPOBOIWJIM 3a JTIOTTOMOTOI0 (PePOMOHHMX MAacTOK «JlembTa» (macTku 3 ja-
MiHOBaHOTO TaTiepy, KJIeHOBi XKOBTi 400 CMHIi TTaCTKM).

1. ®epoMOHITOPUHT TPOHOBOT JIMCTOKPYTKH HA BUHOTPATHUX
HacakeHHax, Onecbka 00u1., 2022—2023 pp.

ﬁli-f)(()ll)(::g;])(:i[i I nokoninua II nokoinus 111 noxkoJinHs
2022 p.
Jlit mMeTenukiB 29.04. 29.06. 01.08.
Slituexnanka 02.05. 02.07. 06.08.
BinpomkeHHsI ryceHUIIb 13.05. 12.07. 18.08.
3aIsIbKOBYBAHHSI 14.06. 23.07. 05.09.
2023 p.
Jlit MeTenukiB 26.04. 24.06. 10.08.
Slitueknanka 30.04. 28.06. 15.08.
BinpomxeHHs1 TyceHULb 06.05. 10.07. 21.08.
3asIbKOBYBaHHS 10.05. 24.07. 11.09.
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B pesynbrari ¢hitocaHiTApHOTO MOHITOPUHTY BCTAHOBJIEHO AUHAMIKY
PO3BUTKY TPOHOBOI JIMCTOKPYTKHU, CTPOKM Ta TPUBAIICTh PO3BUTKY BCiX
cTaiii mkigHuka (puc. 1).

IToporoBa uMceNbHICTh IS BiAJliKy TepMiHy 00po06ok — 20 ocoOuH
B IacTKy 3a 100y, aje 00OB’SI3KOBO 3 YpaxXyBaHHSIM MOTOAHUX YMOB, SIKi
CKJIAJIUCS, aIlKe XKUTTE3AATHICTD i MJIOII0YiCTh TPOHOBOI JIMCTOKPYTKU Ha-
NpsiMy 3aj1€XaTh Bill TEMIEPATYPU i BOJOTOCTi MOBITPS.

3a mepion MpoBeAeHUX MOCTiIKEeHDb IIKiITHUK PO3BUBABCS Y TPHOX I10-
KOJIIHHSIX. 3aJIexXXHO Bil uyMceNbHOCTI MeTeNnuKiB I reHepauii, siki nepes3u-
MYBaJlu, y macTKy notparuisijio Big 3—4 no 30 i OGinblue ocoOMH.

3arajioM, T yac (hepOMOHHOIO MOHITOPUHTY BITPOJOBX BereTalliifHO-
ro nepiony 2022—2023 pp. 61u3bko 50% MeTeanKiB IPOHOBOI TMCTOKPYTKHU
criocTepiraiu B mepiy reHepatito, 20 — B apyry, 30% — y TpeTio.

AHani3 ¢itocaHiTapHOI cUTyallii BUHOrpagHuX ekocucteM OmecbKoi
00J1aCcTi OCTaHHIX POKiB MMOKAa3aB, 1110 HAIMACOBILLIMM i IIIMPOKO IMOILIUPE-
HUM BHUIOM Ha BMHOIpPaIHUKaX MOPSA 3 TUIIOBO JOMiHYIOUOK TPOHOBOIO
JIMCTOKPYTKOIO 3aIUILIAIOThCS Killi-diTodaru.

Brpomos:x BereratiiitHoro ce3ony 2022—2023 pp. mpoBeIeHO CITOCTe-
pEXEeHHS 3a TMHAMiKOI PO3BUTKY Ta 3MiHAMM YMCEAbHOCTI MOIMYJSIii
KiimiB-diTodariB Ha pi3HUX copTax BuHorpany Omecbkoro ta Po3minb-
HsTHCBbKOTO paiioHiB. IllogekamgHo, 3rinHo 3 MeTOAMKAMU, BigOMpaau mpoou
JIMCTSI BUHOTpaay Il BU3HAYEHHST IXHBOTO 3acejieHHs Kiilamu-gitoda-
raMHM, cepell SIKMX TepeBakaroTh MaByTUHHI KTl (Tadi. 2).

Haii6inplry yrcenpHICTh MMAaBYyTUHHUX KIIiLIIB (PiKCyBaJiM Ha cCOpTax
M3HBOTO CTPOKY A03piBaHHS — MyckaT ssHTapHui, CyXoJInMaHChKUA Oi-
i, Ogecbkuii yvopHuii. Ha mmx coprax y ¢aszi BBCH 71..79 (I nexanma
qunHa — Il mexama ceprHs) IIIBHICTh MOMYJISLl KJIIIiB csrajga MmoHam
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Puc. 1. /Ilunamika Jb0TY MeTENUKIB TPOHOBOI JUCTOKPYTKH
(copr CyxoimMaHchKuii 0immii, Onxecbka 001., 2022—2023 pp.)
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2. /lunaMika 4nceNbHOCTI KiimiB-diTodariB Ha BUHOTpaTHAX
HacaukeHHax, Onecbka 00u1., 2022 —2023 pp.

c Kinbkictb kiimiB Ha 100 cM? TMCTKOBOI MOBepXHi
opTH
P KBiT€Hb |Tpasem,| YepBeHb |Jmnem,| cepreHb | BepeceHb |)KOBTE]-IB
ITPAT «Ilepemora», Onecbkuii p-H
CyX0JMMaHChKHIt
Ginmit 1,33 4,21 8,0 11,2 16,25 8,0 5,0
Pkanureni 0,77 1,22 2,00 3,11 5,07 5,88 2,11
Autirote 0,92 1,32 2,11 2,88 4,64 6,12 1,16
CTOB «PosninbHsiHCbKe», PO3MiIbHSIHCBKUM p-H
Myckat 2,12 | 10,07 | 16,11 |22,07| 27,32 13,11 8,11
STHTApHUI
CyBeHip 1,02 4,33 6,71 8,02 11,00 9,03 3,00
Onecbkuit
GopH 5,03 11,02 14,22 | 24,01 | 25,06 18,00 6,02

25 ex3./100cm?. B 0CHOBHOMY 11i COPTH XapaKTePU3YIOThCS CEpeaHiM abo
CJTa0KUM OMYUIEHHSIM JIMCTKIB, 1110 CTBOPIOE HAWKpalli yMOBU ST PO3-
BUTKY HIKiTHUKA. 3HAYHO MEHIIIA YMCEIBHICTh IIKiTHUKA OyJia Ha copTax
BuHOTrpany Pxanwmreni, Anirote, CyseHip. KinbKicTh ek3eMIIIsIpiB Bapito-
Basa Bix 0,7 mo 9,0.

[HTeHCHBHICTL MOIIMPEHHS Ta PO3BUTOK FPUOHUX 3aXBOPIOBAHb BU-
HOrpaay TeX Pi3HUJIUCH MO poKax. JIMHaMiKy po3BUTKY MiJIIbI0 BUBYAIM 3
MOMEHTY TOSIBU MEPIIMX Bi3yaJbHUX O3HAK MPOSIBY 3aXBOPIOBAHb i 10 301-
paHHS BpoxXaro. 3a 6araTopiyHUMU TaHUMU, MiJiibio B ymMoBax [liBHiuHOTO
[TpruopHOMOP’ST TIPOSIBIISIETHCST HATTPUKIHIII TIEPIIOI — Ha TTOYaTKy APYroi
nmexkany yepBHSA. OmMHAK, BiICYTHICTh e(DeKTMBHUX OIAIiB Y TpaBHi Ha (OHi
BUCOKMX JICHHUX TeMIIepaTyp Ta iHTEHCUBHOTO POCTY MaroHiB MPU3BEIU
JI0 CYTTEBOTO 3MEHUIEHHST MPOAYKTUBHOI BOJIOTU B IPyHTI. Jluiile 31uBK B
JIMITHI Micsli CIIPUSIIA PO3BUTKY MIJIIbIO.

YMOBU IOCTIIHUX POKiB MOXHA XapaKTepu3yBaTU SIK HECTPUSTIMBI
JUIsT pO3BUTKY XBopoOu. [losiBa mepBUHHOI iH(peKIIii Ha TpoHaxX Mmpumana
Ha Il mexamy numnHs. 3a aHami3y pe3yabTaTiB OOJiKiB BCTAHOBJIEHO, IO
IHTEHCUBHICTb PO3BUTKY MIJIbIO Ha TpoHax B ymoBax 2022—2023 pp. Oyna
He3HayHom (Tabi. 3).

Ha nucrtkax xBopoba mposiBujacs Mia KiHellb BereTaliiiHoro nepiomy
Wi TIOIIMPEHHS He TepeBuliyBaio 1%.

IToroaHi yMOBM JIiTHIX Mics1liB, 0COOJMBO B Mepea3OoupaaibHU nepion
2022—2023 pp., Oy CIpUSTIIMBUMHU TSI PO3BUTKY 30YJIHUKA OifliyMy Ha
pociuHax BuHorpany. [TepBUHHI O3HAKM MOLIKOIKEHHSI BUHOTPATHUX KY-
1iB oimiymoM crioctepiraiau Ha ctanii BBCH 71 (mouyaTok pocrty srin, orna-

Fitosanitarna bezpeka 91



3. YpaxkeHHs Miiibl0 200 HECHPABKHBOIO OOPOIIHHACTOIO POCOI0
(Plasmopara viticola Berl.et de Toni) rpoH BUHOTpaJAHUX HACAKEHb,
Opnecbka 00.1., 2022—2023 pp., %

Denotoriyni Ga3m Po3BUTKY BUHOTPATLY
Copt BBCH 5153 BBCH 67—69 BBCH 81
P* R* P | R P R

[TPAT «Ilepemora», Onecbkuii p-H

CyX0oJIMMaHChKUI Ginit 2,1 1,0 5,2 3,3 6,9 4,1
Pxanureni 2,5 1,7 6,4 4,0 8,0 5,4
Anirore 1,1 0,9 3.8 1,6 4,6 2,3
AIT «AT' «TaipoBebke», Onecbkuii p-H

OpecbKuii YOpHUIA 1,1 0,5 2,1 1,0 3,3 1,5
Kabepue CoBiHbOH 1,8 1,0 3,3 1,5 4,7 2,0
Mycxkar onecbKuit 2,4 1,9 7,6 5,0 9,5 6,3
Tomy6ok 0,8 0,3 1,8 0,6 2,0 1,1
30JIOTUCTUI paHHIl 1,0 0,7 2,0 0,9 3,1 1,4
CyxoJIMMaHChbKUI Ginit 4,7 3,7 9,0 6,4 11,6 8,8

CTOB «PoszninpHsiHCbKe», Po3ainbHAHCHKUI p-H
MyckaT sHTapHUI 4,0 3,0 8,3 6,9 9,1 7,7
CyBeHip 3,7 2,2 7,0 4,6 8,2 5,2
OpecbKuii YOpHUIL 1,5 1,0 3,6 1,2 4,0 1,7

IIpumiTtka*: P — xBopux;
R — po3BuTOoK XBOpoOU

JaHHS THAIMHOK KBITOK). XBOp00a pO3BMBaJach Ha ATOMAX I'POH y BUIISIIL
0isoro abo cipo-6imoro HaaboTy. O3HAK XBOPOOM Ha JIMCTKaX He OyJIo.

HanpukiHii TunHsT — Ha Mo4yaTKy CepITHs MOYMHA€E BiIOyBaTUCS Ma-
COBE MOLIMPEHHS Ta PO3BUTOK OIliyMy IO MaroHax Ta repexig Miuesiio Ha
JIMCTKU HUXKHBOTO SIpYCy. Y BepecHi BiIOYBAE€ThCSI OCIHHIN crajiaXx pO3BUT-
Ky XBOpoOU. JAMHaMiKy MOIIMPEHHS i PO3BUTKY XBOPOOM Ha JUCTKAX Ta
rpOHAX BUHOTPAay HaBeleHO B TaOnuili 4.

IMowmmpeHHs oigiymy abo CIpaBXHbOI OOPOILIHUCTOI pocu y ¢aszi Te-
pen30oupagbHOI CTUTIOCTI Ha JIMCTKaX BUHOIPAIHUX HaCaIKeHb CTAHOBUTD
1,0—17,3%, a po3sutok — 0,6—15,8%; Ha rpoHax MOKAa3HUK IOLIMPEHHS
OyB BUILMM i cTaHOBUB 11—55%, 3a po3Butky 8—33%. Ha 11i moka3HUKuU
BIJIMBAJIM 010JIOTYHI OCOOJMBOCTI JOCTIIKYBAaHUX COPTIB.
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4. Ypaxenns oigiymom (Uncinula necator Berk.) Kymis
BUHOTPATHUX HAca/KeHb, Omecbka 00.1.,
2022—2023 pp., %

Jlucra I'pona
Copt BBCH 81 | BBCH 83 | BBCH 73 | BBCH 81 | BBCH 83
P* | R* | P R P R P R P R

ITPAT «Ilepemora», Onecbkuil p-H
CyxonumaHcbkuit 6inumii| 5,00 | 2,6 | 6,6 | 4,5 | 11,3 | 8,7 [22,0| 19,7 | 33,6 | 24,3
Pxarreni 10,3 9,8 [ 15,8 | 11,1 16,0 7,3 |35,1|21,2|40,2 28,4
Adtirote 1,4 7,6 [17,3|158| 4,1 | 2,5 |21,5|18,3|31,6 23,0

JIT «AT" «TaipoBcbke», OnecbKuii p-H
OpecbKuii YOpHUIT - - 6,2 |29 |16,7] 9,9 [19,6]10,7]29,5]|19,0
Ka6epue CoBiHbOH 5312418332103 5,5 [37,4]23,1|55,1]30,0
MyckaT omechbKuit 1,506 | 44|20 [18,0|10,0]23,6|15,0(30,0]|19,1

Tomy6ok - - 1,0 | 0,8 | 3,6 | 2,3 | 8,6 | 6,4 | 14,4| 11,0
30I0TUCTHIT paHHii - - 1,31 06 (23] 1,1 |63]|42]|11,2] 8.2

Cyx0IMMaHChKUI
Ginuii 2,1 | 1,8 149 |22 6,6 | 3,9 (22,3]19,8]34,3]25,3

CTOB «PosninbHsHCbKe», PO3aiIbHAHCHKII p-H

Myckar stHTapHUi 1,0 05| 1,5]0,81]9016,8|17,6]11,5]29,5]20,0
CyBeHip 1,310,720 1,5 |11,3] 58 |28,9(19,6]40,1]|32,7
OnieCbKUii YOpHUI 0803 1,11]0,71386]| 501150/ 9,6 |26,4]15,7

IIpumitka*: P — xBopux; R — po3Butok xBopoou

BUCHOBKHA

B pesyabrati ¢iTocaHiTApHOrO MOHITOPUHTY BCTAaHOBJIEHO AUHAMIKY
PO3BUTKY MOIYJSLii TPOHOBOI JUCTOKPYTKU. BUBUYEHO TMHAMIKY 4yucCelib-
HOCTI KJIiliB-(iTodariB Ha BUHOTpagHUX HacalXeHHsIX OaecbKol 00J1acTi.
BcraHoBieHo, 1110 yci JOCTiAXEHI COPTU BUHOTpaAy Pi3HOIO Miporo 3aceJie-
Hi kiimaMu. Haibiibi cripuiiHITIMBUMU 10 KJilIiB € COPTU CEPETHBOTO
a0o0 Mi3HbOrO CTPOKIB JO3PiBaHHSI.

JlocnigkeHHs TpUMOHUX XBOPOO JOBEJM, 110 Ha BUHOTPAJHUX Haca-
IKeHHsX B OmechbKiil 00JI. i XBOpoOU IIMPOKO PO3MoBCIoaxKeHi. Bera-
HOBJIeHO, 1110 B yMoBax 2022—2023 pokiB pO3BUTOK MiJIbI0 MOXHa OXa-
paKTepu3yBaTH SIK AeTpecUBHME. [TomMpeHHS XBOPOOU HE TIePEBUIIYBAJIO
Ha KiHellb BererauiiitHoro nepiony 12,0%, 3a po3Butky 8,8%, 3a1eXHO Bif

COpTY.

Fitosanitarna bezpeka 93



[MommpeHHs oimiymy ab0 CIIpaBXHBOI OOPOITHUCTOI pocH Yy (a3i 1e-
pen3oMpabHOT CTUIIOCTI Ha JIMCTKAX BUHOTPAIHUX HACcaIKeHb He Tepe-
puiyBaio 1,5—18,0%, possutok — 1,0—16,0%; Ha rpoHax IMOKa3HUK
MOLIMPEHHST OYB BUIIUM i CTaHOBUB 55% 3a po3BuTKy 10—40%.

IIpoBeneHi mocaigXeHHsI, 3 ypaxyBaHHSIM (iTOCAHITApPHOTO CTaHy
BUHOTPATHUX HAcaIXeHb B HACTYITHI POKM, CIyXaTh OCHOBOIO IS PO3-
pOOJIEHHST CUCTeMU 3aXMCHUX 3aXOiB JJIsI TIOJATbIIIOTO BIPOBAIKEHHS Y
TEXHOJIOTiI0 BUPOILIYBaHHSI BUHOTPALY.

®inancyBanns: HaykoBo-mociintai podotu mpooauiau B Mexax [TH/I
24 «®DitocaHiTapHa 0e3IeKa, 3aXMCT i KapaHTUH POCIUH» («3aXUCT poc-
JiH»). T[Tinnporpama 6 «MOHITOPUHT peryJIbOBaHMUX IIKIIJTUBUX OPraHi3MiB
BIIMOBITHO M0 MixKHapOAHUX BUMOT» («[IpOorHO3 Ta KapaHTUH POCIMH»).

24.06.02.02.® BusBiieHHs Ta imeHTUIKALIisT BUAOBOIO CKJIaAy IIIKif-
JIMBUX Ta PETYJIbOBAHUX OPTraHi3MiB MPOMUCIOBUX BUHOTPATHUKIB Ta BIO-
CKOHAJICHHSI CUCTEeMHU 3axucTy B yMoBax IliBmeHHO-3axiqHOTO perioHy
Yxpainu. IP Ne0121U000079.

Konduikr inTepeciB: aBTOpu AeKJIapylOTh MPO BiICYTHICTb KOH(IIKTY
iHTepeciB.
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Monitoring of the phytosanitary condition of grape plantations
in the South of Ukraine in 2022—2023

Goal. Comprehensive study of pathogens of new diseases and pests, bioe-
cological features of their development, trophic and ecological relationships
in modern conditions of vineyards cultivation, taking into account pesticide
load and climatic conditions, in order to develop forecasts of the develop-
ment of major diseases and pests and optimize the technology of vineyard
protection. Methods. Monitoring studies of vineyard growing conditions
in different agroecological zones of Ukraine. The research was conducted in
the farms of Odesa region. The objects of monitoring are grape plantations
of different planting periods and varietal assortment. Results. The phytosa-
nitary monitoring revealed the dynamics of the bunch borer population de-
velopment. The species composition and dynamics of the number of phyto-
and entomophages were determined in the grape plantations of the South of
Ukraine. The dynamics of the number of phytophagous mites on grape plan-
tations of Odesa region was studied. It was found that all the studied grape
varieties are infested with mites to varying degrees. The most susceptible to
mites are varieties of medium or late ripening. Conclusions. The study of
fungal diseases proved that these diseases are widespread in the grape plan-
tations of the Northern Black Sea region, and their development depends on
weather conditions during the growing season, age of plantations and biolo-
gical characteristics of the variety.

monitoring; bunchy leaf miner; mites; phytophages; mildew; oidium; mildew
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OCOBJIMUBOCTI CE3OHHOI'O PO3BUTKY
BAKTEPIO3IB B ATPOLHEHO3AX 3EPHATKOBUX
IVIOJOBHUX KVJIbTYP

Mera. BusinenHs1 Boruuiy 6akrepianbHUX XBOPOO 3€pHATKOBUX IIIO-
TOBUX KYIBTYP B arpoLIEHO3aX, BUBYEHHs CE30HHOI'O PO3BUTKY IATOTeHiB
i paxTopiB, 110 BI/IMBAIOTH Ha piBeHb ypakeHHA pocanH. Merogu. Ilonbo-
Bl (MapiIpyTHi, BUOGIpKOBi, CYLi/bHI 00CTe>XXeHH:A) Ta 1aboparopHi (Bupi-
JIeHHS YUCTHUX KYIbTYp OaKTepiil, BUSHAYEHHS [IATOreHHOCTI, iffeHTHdiKanisa
3a CYKYIHICTIO MOp(}O-KyIbTypanbHuxX Ta (isionoro-6ioXiMiuHMX O3HAK).
Pesynpraru. Ilif yac o6crexens y 2011—2015 Ta 2021—2023 pp. BusBIIe-
HO O3HAKV YpaKeHHs 3€PHATKOBMX IIOJOBUX OaKTepio3amiu, IPUCYTHICTD
30ygHMKIB IifiTBep/pKeHa BUJi/IEHHAM OaKTepiil 3 pOCTMHHOTO Marepiany.
Hait6inbiu iHTeHCHBHUIT PO3BUTOK OaKTepia/bHOTO HEKPO3y BimOyBaBcs
HaBeCHi, B IIepiof IHTEHCUBHOTO COKOPYXY, KO AepeBa OibIll CIPUITHAT-
NMBi 1O 3apakeHH:A. BIiTKy criocTepiranoch ypakeHHs JuIle OKpeMUX Ia-
roHiB (7o 5% Bix 006CAry KpOHU), ajle MPOLOBXKYBABCS PO3BUTOK BMPA30K
Ha Kopi croBOypiB. Ilepiui mposByu GakTepiaIbHOIO OMIKy CIOCTepiraamuchb
mif 4ac UBIiTIHHA Ta Ha IIOYATKY 3aB A3yBaHH:A IUIOAIB, IOBHA KapTVHA Xa-
PaKTepHUX O3HaK — B IIepioj aKTMBHOTO POCTY IaroHis. PiBeHb ypakeHHA
TIaroHiB 3HAXOAMBCA B MexKax 3—12% i 1mille Ha OKpeMIUX JiepeBax JOCATaB
15—18%. CuybHe ypaxkeHHst 6akTepianbHUM omiKoM (fo 55% 06c¢sary Kpo-
HU) crioctepiramy y 2015 p. BHACTiOK MacOBOrO PO3MHOXKEHHS I'PYIIEBOI
mucrobmimku. ITif yac 06cTeXXeHb IIOKOBMUX Haca/pKeHb YepHiBel[pKoi 00-
macti'y 2021—2023 pp. HOBMX BOTHUII] 6aKTepia/IbHOTO OMIKy He BUSBJIEHO,
y 3paskax POCAMHHOIO MaTepialy BCTAHOBJIEHO NPUCYTHICTD nuie 30y7-
HUKa OaKTepia/IbHOrO HeKpo3y. BUCHOBKM. Y Haca/pKeHHAX 3epHATKOBUX
wionoBux YepHiBenpkoi Ta BiHHUIBKOI oOmacreit BUSBIEHO YpakeHH:A
6akTepio3aMyl Ta BUBYEHO OCOOMMBOCTI CE30HHOTO PO3BUTKY IIATOTEHY 3a-
JIEXKHO BiJi IOTOIHUX YMOB Ta YMCENbHOCTI WKiI/IMBUX KoMaxX. HalBumui
piBeHb MOIIKO/PKEHHsI 6aKTepiaIbHUM OIIKOM (710 55% KpOHM) [TOB’sI3aHUIA
3 MacOBJMM pPO3MHOXKEHHSM T'PYLIEBOI NMCTOOINIKY, SKa € OCHOBHUM IIe-
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PEHOCHUKOM IaToreHy. IToIIKOpKeH s OaKTepiaIbHUM HEKPO30M KOPU 3a-
TIXXUTD BiJi IIOTOJHMX YMOB 3MIMOBOTO IIEPIOly Ta IOTPUMAaHHA HAJ/IEKHOTO
piBHA arpoTexHiYHUX 3axofiiB. Po3po6ieHo cxeMy HmpoBeleHH: 00CTeXeHb
IVIOJOBUX KYIbTYpP JUI BUABJIECHHA 06aKTepiosiB 3 ypaxyBaHHAM CTpPOKIB
IpOXOIKeHHs peHodas Ta nepiofis HalOIBIIO! CIPUITHATINBOCTI POC/INH
IO YpakeHH: (piTomaroreHaMu.

3ePHATKOBI IUIOIOBI KYJIbTYPH; 0aKTepio3u; Ce30HHMIA PO3BUTOK

Brponosx ocTaHHIX pOKiB BilOYBAa€ThCS PO3BUTOK CANiBHUYOI ratysi
Ta 30LIbIIEHHS ILIONI HacaIXeHb IUIOJOBUX KYJIbTYP iHTEHCUBHOTO THUILY
B 3axinmHoMy perioHi Ykpainu. s miaTpumMaHHs cTabiabHOIT ypOXKainHOCTI
Ta oJiep>KaHHSI BUCOKOSIKICHOI TOBAapHO1 MPOAYKIIii BeJIMKe 3HAYEHHST Ma€
e(eKTUBHUI i CBOEYACHUU 3aXUCT CaliB Bill IIKiJUIMBUX OPraHi3MiB, Y TOMY
YUCITi 30yAHUKIB OaKTepiaIbHUX 3aXBOPIOBaHb, OCHOBHUMM 3 SIKUX € 30y~
HUK OakTepiaTbHOrO OmiKy 1uionoBux (Erwinia amylovora (Burrill) Winslow
et al) Ta 30ynHUK OakTepiaabHOro paxky (Hekposy) Kopu (Pseudomonas
syringae van Hall). 3rigHo 3 naHuMu €Bporneiicbkoi Ta Cepen3eMHOMOP-
CbKOI OpraHizalii KapaHTUHY i 3aXUCTy POCJAMH BOTHUILA OaKTepialbHOIO
oITiKy TIomoBux 3adikcoBano B benbrii, bonrapii, Hanii, ®paniii, Hi-
MmeuunHi, [peuii, Itanii, JTiokcemOyp3i, Hinepnannax, Hopserii, [Tombui,
LBeuii, Bexuko6puranii (Bxmoyatoun [lisniuny Ipnannio); B Asii — B
[3paini, JliBani, Typeuunni Ta Ipani; Ha AGpUKaHCHKOMY KOHTHHEHTI — B
€runTi [1—3]. bakrepianbHuii HEKPO3 KOPU LIMPOKO PO3IMOBCIOMKEHUIT
B 0araThbox KpaiHax, 110 3HaXOASAThCS B MOMIpHOMY KJIiMaTMYHOMY TOsICi
Big CepenszemHoMop’st 1o CKaHAMHABII, a TaKOX Mali>ke B YCiX perioHax
YkpaiHu i BiloOMUU MepeBaXHO SK 30yAHUK 3aXBOPIOBAHHS KiCTOYKO-
BUX TIOPiz, cepen 3epHITKOBUX XBOPOOOIO YACTIllle ypaxKyIOThCs rpylia
Ta s16;1yHs [4—6]. 30ynHUK OaKTepiaJbHOTO OINKY 3IaTHUI BUKJIMKATU
ypaxkeHHsI 6araTboxX BMIiB TUIOAOBMX i JEKOPATUBHUX KYJIbTYP IMiAPOAUHU
Maloideae poanuHu Rosaceae. OCHOBHMMU rocrojgapsiMu € TIJI0A0BI AepeBa
3EePHSATKOBMX MOPiA — Tpylia, s106JyHs (BKJIIOYAOUYM IEKOPATUBHI BUAU
SIOJTYHB 1 KapJIMKOBI TIi/IIIIENH), aliBa Ta JeKOPAaTUBHI KYIIIi i epeBa — TITi[T
(maixe Bci Buau pony Crataegus), kusunbHUK ( Cofoneaster), TlipakaHTa
(Pyracantha) Ta smoHncbka mymmyna ( Eriobotrya japonica) [1, 2, 7].

BpaxoBytoun IIMPOKUIi CIIEKTP COPUNAHSATIMBUX 0 0AKTEPio3iB poc-
JINH, MOXJIMBICTb MEPEHECEHHSI MAaTOTeHiB 3 MOCAaAKOBUM MaTepiajiom, a
TaKOX Te, 110 KJIiIMaTUYHI YMOBU 3aXiAHUX obJyiacTeil YKpaiHU CIIpUSITIUBI
JUISI PO3BUTKY LIUX XBOPOO, MOTPiOEH MOCTIHHWI MOHITOPUHT MPUCYTHOCTI
30yIHMKIB B arpolleHO3aX Ta MapKOBUX HacaJXeHHsX. [lJIsi cBO€yacHO-
ro BUSIBJICHHSI 0aKTepio3iB HEOOXiaHiI OOCTEXKEHHS B IEPioar HaWOLIbIIOL
CIIPUAHATIUBOCTI TJIOAOBUX POCJIMH 10 YpaxkeHHsT 0aKTepiaJbHUMU T1aTO-
reHaMu 3 ypaXyBaHHSIM ITOTOJHUX YMOB Ta iHIIMX MPUPOJHUX Ta aHTPO-
MOreHHUX (PakTopiB.
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Memoro nocnigxeHb O0yJ0 BU3HAYEHHSI ONTUMAJIBHUX CTPOKIB MPOBE-
JIeHHs (piTocaHiTapHUX 00CTeXeHb. s boro 3miliCHIOBAIN BUSIBJICHHS
BOTHUII OaKTepialbHUX XBOPOO 3EPHSITKOBUX ILJIOAOBUX KYJBTYP B arpo-
LIeHO3aX, BUBYAIM iXHilf CE30HHMI PO3BUTOK i (haKTOpH, IO BILUIMBAIOTH
Ha piBeHb ypaxkeHHsT pociauH. CrocTepekeHHST 32 Ce30HHUM PO3BUTKOM
0akTepiodiB MpoBOAUIN B paMKax TeM «Po3poOuUTH METOI0I0TIUHI aceKTr
3 BCTAHOBJICHHS Te0orpacivHOro MOIIUPEHHS, iH(PEKIIIITHOTr0 HaBaHTaXKeH-
Hsl Ta LIKIiIIMBOCTI OaKTepialbHUX XBOPOO 3epHSITKOBUX IIOJOBUX KYJIbTYD
(GakTepialbHOIO OIiKY IJIOJOBUX i OaKTepiaIbHOTO HEeKpo3y Kopu). Pospo-
OUTU cucCTeMy 3ax0/iB 0OMeKEeHHSI 1X pOo3MoBCloaKeHHs » Yy 2011—2015 pp.
Ta «JlocaimxeHHs 3aKOHOMiIpHOCTE PO3BUTKY Ta MOIIMPEHHS OaKTepio3iB
B TUIOJOBUX HACAIKEHHSX 3aXiTHOTO perioHy YKpaiHM 3a YMOB BeACHHS
iHTeHcuBHOTO camiBHUIITBa» y 2021—2023 pp. Ha Teputopii YepHiBenbKO1
Ta BiHHUMIIBKOI 00MacTeii.

Memoouka docaioncens. DiTocaHiTapHi 00CTEKEHHST 3 METOIO BUSIBJICH-
HsI BOTHUILL 6aKTepio3iB IMJIOM0BUX KYJbTYyp MPOBOAWIM B TOCHOJAPCTBAX
pi3HUX (HOPM BIACHOCTI BIPOAOBXK BereTalliiHOTO Mepiony 3epHSITKOBUX
TUTOIOBUX KYyJbTYp (Tpyliia, si0JyHs, aliBa) 3 TMOAAIBIINM CIIOCTePEKEH-
HSIM 32 PO3BUTKOM XBOPOO y BMsSIBJIeHMX BorHuiuax. Ilim yac obcTexkeHb
BpPaxoOBYBaJIM BUIIOBUI 1 COPTOBMIA CKJIa[ HacaaXeHb, BIK JAepeB Ta iXHii
3arajibHuil ctad (y T. 4. HasIBHICTb MEXaHIYHUX YIIKOMIXKEHb, MOPO3000iH
TOILLO), 3aCeJECHHs IIKIIIMBUMHU KOMaxaMu, 1110 MOXYTb CJIyTYBaTU Iepe-
HOCHUMKaMU 30ynHUKIB 0akTepiosiB. I1ig yac oOcTexXeHb BigOUpaIu 3pa3Ku
JUJIST TaOOPATOPHOTO MOCTIKEHHS, ONUCYBaH i (poTorpadyBaay CUMIITOMU
ypaxeHHs. 151 1iarHOCTUKU OaKTepiaibHUX
¢iTomaToreHiB y poCIMHHOMY MaTepiali KO-
PUCTYBAJIUCh 3araJIbHONPUINHITUMU METOIM -
KaMu 1ab0opaTOPHOTO JOCIiaKeHHsT Mopdho-
KyJAbTYpalbHMX, (Pi3i070ro-06ioXiMiyHUX Ta
MaTOreHHUX BJIACTUBOCTEl OaKkTepiii, y Tomy
yucyi: BUBYeHHS MopdoJorii KOJoHil Ha
Pi3HUX MOXMBHUX Ta AiaTHOCTUYHUX CEpe
JIOBUILIAX, MiKpOCKOITiIOBaHHS OaKTepialbHUX
KJIITUH Yy KMUBOMY CTaHi Ta Ha (piKCOBaHUX i
¢dapboBaHuUX TperapaTax, DOCTiAXKEHHS 3a-
CBOEHHS TMOXWBHUX PEYOBUH Ta YTBOPEHHS
MPOAYKTIiB OOMiHY 3a JOMOMOIOI0 KOJbO-
POBUX peakiliii, BU3HAYECHHSI MaTOTeHHOC-
Ti LIJISIXOM IITYYHOTO 3apaKeHHS CIIpUii-
HSTJIMBUX POCJIUH Y JIaDOpaTOPHUX yMOBax : ~
(puc. 1). Bci mocminkenns: BukoHypaiu 3 PHC. 1. PicT Koxoniii 30yanuka

0aKTepiaibHOTO OMiKY
JMOTPUMaHHSIM TIpaBUJI pOOOTH 3 KapaHTUH-

Ha TOXKMBHOMY CepeIOBHINi
b o
HUMM 00’exTamu [8§—11]. (KapTomIsiHuMii arap)
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Pesyavmamu docaidxncenv ma obeoeopenns. Ilepiini 03HaAKM ypaxkKeHHS
TPYLI Ta S0JyHb OaKTepiaIbHUM HEKPO30M KOpM OYyJIM BUSBJICHI Ie IO
MOYaTKy BereTaliiiHOTo TepioAy Y BUTJSIAI 3aCOXJIUX OPYHHOK, HaBKOJIO
SIKMX 3JIyLLYBaBCs BEPXHiil 1l1ap KOpU, Ta BUPA30K, 1110 YTBOPUIUCH MOTe-
pemHbOro PoKy. PO3BUTOK XBOPOOM MOYMHABCS BOTHOYAC 3 PO3TOPTAHHSIM
OpyHBOK i TIPU3BOJMB A0 3aCUXaHHS OKPEMUX CYLIBITh Ha AepeBax. CTymiHb
ypaXkeHHsI B LI Yac He MepeBulyBaB 5% i qulie Ha aepeBax, 110 3a3Ha-
JIM BIUIMBY HECIPUSATIMBUX IMOTOAHUX YMOB y 3UMOBHUU TIepiof, HOCSTaB
10—12%. Ha nouatky pocTy HaroHiB BiOyBaJOCh ITOLIKOIKEHHS KOPU
y BUIVISIAI KIMHOTIOAIOHUX BMpPa30kK, 3 1oOpe MOMITHUMU KpasiMu, abo
KiJIbLIENOAiIOHOr0 BUCUXaHHS MPU OCHOBI UM TMOCEPEAMHI MaroHa, 1o cy-
MPOBOJIKYBAJIOCH BIIMUPAHHSIM JIMCTKIB. Y BUIAAKY KiJIbIIEBOTO ypaXKeHHsI
KOpUY BEpXHS YaCTMHA IMaroHa 3acuxaja. Bixg 6akTepiaibHOTO OMiKy TaKui
TUI MOLIKOMAXEHb BiAPI3HSIETHCS BiICYTHICTIO €KCYAaTy Ta HACUYEHUX BO-
JIOTOI0 TEMHUX TUISIM.

Ha nepeBax, 1110 3a3HaIM MeXaHIYHUX MOLIKOIKEHbB MMiJ yac 00podiTKY
MiXpSiib, TAKOX CIIOCTEPIrajJoch ypaxkeHHsI KOpU CTOBOypa Ta CKEJIETHUX
TUTOK Y BUTJISIAI BUPA30K, YiTKO BiIOKPEMJIEHUX Bil 310POBOi TKAHUHU, a00
TPIIIWH 3 BifllIapyBaHHSIM BEPXHBOI YACTMHU KOPH, 110 Bcuxaya, HabyBa-
IOUM LIETJISTHOTO a00 CBITJIO-KOPUYHEBOTO KOIbOPY (puc. 2). 3 HAWOLIBII
CBXKMX BUPA30K BUCTYIIAJa PildHA 3 KMUCIyBaTUM 3aIlaxOM, 1110 BBAXKAETHCS
OJIHIEI0 3 XapaKTepHUX O3HaK ypaxkeHHs1 O0akTepiaJbHUM HeKpo3oM. Taki
caMi MOLIKOKEHHST OyJIM BUSIBJIEHI i HA pPOCAMHAX BiTPO3aXUCHOI CMYTH,
110 MOXYTb CJIYyTYBaTH pe3epBaTopaMu iH(EKIIii.

HailiHTeHCUBHIILLIMI pO3BUTOK OaKTepialbHOTO HEKPO3Y BinOyBaBCs
HaBECHIi, OCKiJIbKM 30yAHUK XBOPOOU HEBUOATIMBUII N0 TEeMIIEPaTypHUX
yMOB. 1o TOro X gepeBa OiIbILI CIPUIHSTIMBI 10 MOLIKOIXEHb KOPU B
nepioa iHTEHCMBHOTO COKOPYXy. BJiTKy crocTepirasioch ypaxeHHs JUIIe
OKpeMHUX ITaroHiB (10 5% Bim o0CsATY KpOHM), SIKi IIBUAKO BCHXaIHW, Ta
KOPEHEBOI TOPOCITi B HACAIKEHHSIX, JIe B STKOCTI TiILIETN BUKOPUCTOBYBa-
Ji 1uKy Tpyury. B Toit ke
Yyac MpOIOBXYBaBCS PO3-
BUTOK BUpPA30K Ha Kopi
CTOBOYPIiB Ta CKEJIETHUX
TiJIOK nepeB s0JyHi, 1110
3a3HaJd TOIMIKOJXEHb
MOpPO30M TIOTMEepPEeTHBO-
ro poky. 3a mizcymKamu
CIIOCTEPEeXeHb BIPOJOBXK
BereTaliiiHoro mepiony
HaWBUILMHI CTYMiHb ypa-
Puc. 2. YTBopeHHs1 BUPA30K HA KOPi KEHHA 63KTePia{TBHHM

CTOBOYpa A0IYHI HEKPO30M CIIOCTEPITaIn Y
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copriB s6ayHi Aiinapen — 15%, dxonartan — 22%, Barnepa [1puzose —
12%, Jdironpa — 14% ta Yemmnion — 17%.

Ha BigmiHy Bif 6akTepiaJbHOIO HEKPO3Yy KOPU Ieplili MposiBU OaKTepi-
AJBHOTO OITiKY CITOCTEPIray il Yac UBITIHHS Ta Ha TTOYATKY 3aB’SI3yBaHHS
TUIOAIB. YpaxkeHi KBITKOHIKKM CTaBaJIM TEMHO-3€JIEHOTO KOJIbOPY, ITOCTYIO-
BO YOPHIJIM, CYLBITTS 3aCHXaJIM, 3JIMIIAIOYMCH Ha TiJIKaX, Ha 3aB’sI35X yTBO-
PIOBAIMCh HACMYCHI BOJIOTOIO TUISIMM 3 KpaIlJIMHAMU €KCyIaTy Ha TIOBEPXHi.

IToBHa kapTMHaA XapaKTepHUX MJIsI OaKTepiaJlbHOTO OIMiKy O3HaK
ypaXkeHHsI CIocTepirajach B MepioJ aKTUBHOTO POCTY MaroHiB (0COOJUBO
Ha JIepeBax, 110 3a3Hajyd CUJIbHOro oOpi3dyBaHHs). B 1eii yac Oyao BUSIB-
JIEHO TaKi CUMIITOMM:

— BCHUXaHHS$ JMCTKIB BOJHOYAC Ha LM TiILi, IpYU LbOMY ypaxeHe
JIMCTS HAOyBaJ0 TEMHO-KOPHUYHEBOTO KOJIbOPY Y SI0JIyHi a00 Maiixe
YOPHOTO Yy Ipylli i He onaaaio Npy CTPYLIYBaHHI;

— BiZIMUpaHHS BEpXiBOK MaroHiB 3 (pOpMyBaHHSIM XapaKTepPHOTO ray-
KOMoaiOHOro 3ruHy. BepXiBKOBi JIMCTKU ypaxKeHUX MaroHiB BUCOXJIi
i CKpYY€Hi, H>KHI — MOKPUTI TEMHUMMU TisMaMu. [IisiMu yopHOTO
KOJIbOPY YTBOPIOBAJIMCh TAaKOX Ha KOpi, MPU 1IbOMY OyJIO BUIHO
YiTKO OKPECJEHY MEXY MiX 3J0pPOBOI0 TKAHUHOIO i YPAXKEHOIO;

— ypaxeHHS 3aB’si3eil y BUIVISIAI YOPHUX IUISIM 3 TEMHO-3€JICHOI0, Ha-
CUYEHOIO BOJIOTOI0 O0JISIMiBKOIO;

— TosiBa KpaIUIMH €KCyIaTy Ha MOBEPXHi ypaXkeHUX IUIONiB Ta Kopi
MaroHis.

3a MMM O3HAKaMM 3aXBOPIOBAHHS TTOTIEPEIHBO OYJIO 1iarHOCTOBAHO
K OaKTepiaJIbHUN OIMK 3 HACTYIMHUM ITiATBEPIXKEHHIM J1aO0OPATOPHOIO
imeHTH(iKaIli€r0 TMaTOreHy 3a KOMILICKCOM MOP(hO-KYIbTYpaIbHUX, (i3io-
JIOro-0i0XiMiYHMX Ta MATOT€HHUX BIACTUBOCTEIA.

3 HacTaHHSIM CyXOi COHSIYHOI MOTOAM PO3BUTOK 3aXBOPIOBAHHS CITO-
BiJIbHIOBABCSI, BilOYyBajJOCh BUCUXaHHS €KCydaTy Ta BiIMUpPaHHS ypaxkeHUX
YaCTMH POCIMH. PiBeHb ypaxkeHHSsI MaroHiB ctaHoBUB 3—12% i nuie Ha
OKpeMUX AepeBax mocsraB 15—18%. VY 3paskax, BigiOpaHux B Lieii Mepiof,
KUTBKiCTh KUTTE3NATHUX (hiTOMaTOreHHMX OaKTepiii Oysia HU3BKOIO Yepes Mo-
LIKOMXKEHHSI POCAMHHMX TKAaHUH canpodiTHOIO MiKpodIopoio, nepeBaxKHO
Pantoea agglomerans Ta Bacillus sp. ToMy, 11100 3a0e3M€YUTH JOCTOBIPHY ileH-
TU(iKaLilo 30yIHUKIB OaKkTepio3iB, Bindip 3pa3KiB HEOOXiZHO MPOBOIUTU B
repioa HaOUTBII iHTEHCUBHOTO PO3BUTKY XBOPOOU 3 IEPEB 3 HAWCBLKIIIMMU
nposiBamu. Haiikpaiie 30yIHUK OakTepialIbHOrO OMiKy BUAUIIETHCS 3 Kpar-
JIMH €KCyAaTy A0 TOTO, SIK BOHM MOTEMHIIN Ta BUCOXJU (puc. 3).

Binbi cunbHe ypakeHHS NMaroHiB OakTepiaJbHUM OITIKOM CITOCTEpPi-
raau y 2015 p. y ¢epmepchbkux rocrogapctBax JHiCTpOBCHKOTO paiioHy
YepHiBelLIbKO1 00J1aCTi, MepeBaXKHO Y HACAIKEHHSIX IPyILi, BHACIIIOK Ma-
COBOTO PO3MHOXEHHS I'PYLIEBOI JUCTOOIIIKU, SIKOIO OYyJI0 3aCeIeHO 0
80% nepeB. Ha ninanui miometo 3 ra 'y ®I «BikrtaH» piBeHb ypaxeHHS
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XBOp0O0OI0 focsiraB 55% o6csiTy Kpo-
uu. Y @I «Tapac» po3HOBCIOMKEHHS
30yaIHMKA XBOPOOU CTaj0 HACTiZKOM
00pi3yBaHHS JepeB, piBEHb YpaKeH-
HsI KPOHU TPyl Pi3HUX COPTIB CTa-
HoBuB 30—50%, s16:1yHi — no 15%.

IMin yac obGcTexeHb (epmep-
CBKUX TOCHOTApCTB Ta €KCIIepU-
MEHTaJIbHUX HacalXeHb HAyKOBUX
ycTtaHoB YepHiBelbKOi o0aacTi y
2021—2023 pp. HOBUX BOTHMII OaK-
TepiaJIbHOIO OIiKYy HE BMSBJIEHO, B

Puc. 3. YpaxkeHHS HETOCTUIIHX ILIONIB
sA0IyHi 0aKTepiaJbHUM OMIKOM
3 YTBOPEHHSIM eKCyIaTy

3pa3Kax POCIMHHOIO MaTepiaiay rpy-
i Ta s0JyHi TIpu J1a00paTOPHOMY
JOCTiIKEeHHI BCTAHOBJIEHO TIPUCYT-
HiCTb LI 30yAHUKA OaKTepiaJbHO-

ro Hekposy Kopu. ITpoTe iMOBIpHICTb PO3MOBCIOIKEHHSI OaKTepialbHOIO
OITiKY 3aJIMIIAETHCSI BUCOKOIO Yepe3 BUKOPUCTAHHS y BUPOOHUIITBI COPTIB
Ta MiALIEIN 3 BUCOKOI CIPUNHSATIMBICTIO O XBOPOOU Ta HASIBHICTh y BITPO-
3aXMCHUX CMYTax POCJIMH, 110 MOXYTh CIIyTYBaTH pe3epBaTOpaMu iH(MEKIIii.
3 METOI0 CBOEYACHOTO BHUSBIIEHHS HeOEe3MeuyHO1 XBOPOOM Ha OCHOBI IPO-
BeIEHUX OOCHIIKEHb OYJ10 po3pobJieHo rpadik, 1110 103BOJISIE MPOBOAUTH
¢iTocaHiTapHi 0OCTEXXEHHSI HAcaIXXEeHb B ONTUMAaJbHi IJs1 AiarHOCTUKU
0akTepio3iB CTPOKMU (TadJ.).

I'padik nposenenns irocaHirapHux 00CTEkKEHb HACATKEHD

Tun HacaxKeHb KinekicTn
(sun pocum) - —— CTpoKH npoBeJAeHHS 00CTEKEHb
Poscagnuk 2 . Uepes 10—14 mi6 micist po3ropTaHHsST OpyHBOK.
(migenu . Y nepiog akTMBHOIO pOCTY MaroHiB

Ta caKaHLi
MJIOAOBUX KYJIBTYP)

[Tpomuciosi 3 . Uepes 10—14 mi6d micist po3ropTaHHsST OpyHBOK.
HaCaXKEeHHS . i yac npoxomxeHHst heHodazu «3aB’si3yBaHHSI
rpyuIi TUTOMiB».
TJIOIOHOCHOTO . Yepe3 2—3 TUXHI Tic/sl TOYaTKy aKTUBHOTO
BiKYy MPUPOCTY MaroHiB
[Tpomucnosi 2 . [lin yac mpoxomxkeHHs1 heHOoba3U «3aB’I3yBaHHSI
HacaKeHHS TUIOMIiB».

SIOJTYHI Ta aiiB1
TUIOJOHOCHOTO BiKy

. Yepes 2—3 TuxHI micyis moyaTky aKTUBHOTO

MPUPOCTY TaroHiB

JlexopaTuBHi
HacaKeHHS
(mepeBHi Ta KyIIOBi
POCJIVHU POJIUHU
Rosaceae)

2.(1)

. Y nepioa UBITIHHS [JIOAY, SIKIIO BiH € OCHOBHOIO

. I1ig yac akTMBHOTO POCTY MAroHiB OCHOBHMX

KyJIbTYypOIO HacaaXeHb (HEOOOB SI3KOBE).

KYJIBTYD
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[lepuie o6CcTEXEHHS Ta€ 3MOTY BUSIBUTU POCIIMHMU, 1110 OYJIU 3apaxKeHi
OakTepio3aMu IIifl yac MornepeaHboro BereraiiiiHoro nepiony. JApyre i Tpete
00CTEXXEeHHS MPOBOAATH B MEePioaM HANMOIbIIOI CIPUAHATIMBOCTI 3€pHST-
KOBUX KYJBTYp O YpaXeHHsI OaKTepialbHUM OMIKOM TUIOJOBUX, 3aBISIKU
YOMY MOXKJIMBO MPOBECTU BiIOip 3pa3KiB IS JabOpaTOpHOI ineHTUdiKa-
11ii B ONTUMaJIbHI [JIs1 BUSIBJIEHHS MaToreHy cTpoku. Criocid mpoBemaeHHs
00CTeXEHb, 3aJI€XKHO BiJ IJIOILLI Ta TUIYy HAacaJXeHb, MOXe OYyTU Mapll-
PYTHUM (BiTPO3aXMCHI CMYTH, MPUAOPOXHI MOCAAKN Ta CaI0BO-ITAapKOBi
HacaIXeHHS), CYLUiIbHUM (MpucaauOHi MiISIHKYA, HEBEJIUKi depMepchbKi
rocrogapcTBa) Ta MaplIPyTHUM (IMTPOMUCIOBI Caan).

BUCHOBKHA

ITig yac nmpoBeneHHsT 00CTeXEeHb MIOJOBUX HacaakeHb y YepHiBelbKiit
Ta BiHHULIBKi# 00J1acTSIX BUSIBJIEHO YpaKeHHsI O0akTepio3amu (OakTepialib-
HUIi OmiK Ta OaKTepiaJbHUII HEKPO3 KOPM) Ta BUBUEHO OCODJIMUBOCTI iX ce-
30HHOTO PO3BUTKY 3aJIE3KHO BiJl TOTOJIHUX YMOB Ta YMCETBHOCTI MIKIIJTNBUX
Komax. HaiiBuiiuii piBeHb IMOLIKOIKEHHST GaKTepialbHUM OIikKoM (10 55%
KPOHM) TIOB’SI3aHUI 3 MAaCOBUM PO3MHOXKEHHSM TPYIIEBOI JUCTOOMIIIKH,
sIKa € OCHOBHUM NepeHOCHUKOM naTtoreHy. [TolkomkeHHsI 6akTepialbHUM
HEKPO30M KOPM 3aJIeXKUTh Bill TOrOJHUX YMOB 3MMOBOIO IEpioAy Ta J0-
TPUMaHHS HaJIEKHOTO PiBHSI arpoOTeXHIYHUX 3aXOMiB, OCKIJIbKU OiIbIIOTO
ypaXk€HH$ 3a3Hal0Th OcJabJieHi Ta MeXaHiuHO TMOIIKOMXEHi JepeBa.

Ha ocHOBI y3aranbHeHHSI pe3y/abTaTiB MOJbOBUX AOCITIIXEHb PO3PO0-
JIEHO CXeMy IPOBEAEeHHSI 00CTeXEHb IUIOJOBUX KYJIbTYpP Ha BUSIBICHHS
0akTepio3iB 3 ypaxyBaHHSIM CTPOKIB IMPOXOIXKEeHHs ¢eHoda3 Ta nepiomiB
HaOIIbIIOT CIPUINHATAUBOCTI POCAUH A0 ypaxkeHHs (piTornmaToreHamu.

®DinaHCYBaHHS: JOC/IiIKEHHS poBoaIn BinmosigHo no I[TH/ 12 «®Di-
TOocaHiTapHa Oe3rneKa, 3aXUCT i KapaHTUH pOCIUH» (3aXUCT POCIUH).

KondJikT iHTepeciB: aBTOp AeKjIapye MPoO BiICYTHICTh KOHMIIKTY iH-
TepeciB.
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Peculiarities of bacteriosis development in agrocenosis
of pome fruit orchards

Goal. Was to determine ssources of bacterium diseases of pome fruits
in agrocenoses and their seasonal development study and factors, which im-
pacts on plants defeating level. Methods. Field (route, selective and conti-
nuous studies) and laboratory (extracting pure bacterium cultures, determi-
ning pathogenicity, identifying through the sum of morpho-cultural and
their physiological and biochemical features). Results. There were deter-
mined the defeating peculiarities of pome fruits by bacteriosis defeating on
pome fruits during the investigation in 2011—2015 and 2021—2023. Their
causative agents was conformed by bacterium extraction from plant material.
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The most intensive bacterial necrosis happened in spring, during the period
of juice intensive movement, when the tree is the most favorable to defeating.
The defeating observed only on some shoots in summer (to 5% from the vo-
lume of tree crown), but the cancer development continued on the trunk’s
bark. The first symptoms of fire blight observed during blossoming and at the
beginning of fruit setting. The full picture opened during the shoots™ active
growth. The shoots' defeating level was in the scope of 3—12% and only on
some trees reached 15—18%. The fire blight strong defeat (to 55% of crown
tree) observed in 2015 through the mass propagation pear-tree psylla. New
fire blight sources were not identified in Chernivtsi region in 2021—2023.
There were only presence of bacterial necrosis causative agent. Conclusions.
The bacteriosis defeating determined and researched in plantations Cher-
nivtsi and Vinnytsia regions. The highest fire blight defeating level (to 55%
of crown) connected with mass propagations of pear-tree psylla. It is the
main pathogen carrier. The bacterium necroses defeating depends upon the
weather conditions of weather period and following the necessary level of
agrotechnical measures. The investigation scheme for pome fruits bacteriosis
determined developed with phenological phases terms considerations and
periods of the most plants susceptibility to phytopathogens defeating.
pome fruits; bacteriosis; seasonal development
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CTIMKICTh COPTIB TPOAH/ ITPOTHU
YOPHOI IJIAMUCTOCTI

Merta. IIpoBecTi OLIHKY CTIJIKOCTI COPTIB TPOSH[, YalHO-TIOPUAHUX i
¢dnopubyHza IpOTH YOPHOI IVIAMUCTOCTI, BUK/IUKAHOI rpuboM Diplocarpon
rosae E.A. Wolf. (Marssonina rosae (Lib.) Died.). Merogu. JTabopatopHi —
UL 0iarHOCTHUKY XBOpoOu Ta ifenTndikanii i 36ynHuka. [Tlomposnit — Bisy-
aj/IbHe OLIiHIOBaHH:A INOUIMPEHHA Ta CTYIEHSA POSBUTKY YOPHOI INIAMUCTOCTI
(3a 6-6a/10BOIO IIIKAJIOK) Ha COPTaX TPOSHJ B yMOBAX IPMPOFHOTO iHpeK-
LiliHOTO cb0Hy. MaTteMaTMYHO-CTaTUCTUYHUI — [JIA OL[iHKM JOCTOBIpHOCTI
pesynbraTiB ekcrniepuMeHTiB. Pesynbratu. IIpoBeneHi JocmimKeHHA CBif-
4aTh, IO IiJf 9ac BereTaliinHux nepiopis 2022—2023 pp. 4OpHa IVIAMUCTICTh
6y/1a MOLIMPEHOI0 Ha YCiX COpTax YaiHO-TiOpMAHMX TPOsiHA. [HTeHCUBHICTD
PO3BUTKY XBopobu craHoBmia Big 30 mo 70%, cepenHiit 6an ypaxeHHs —
1,5—3,5. Haiimenmm cryneHem ypaxenns (30%) BigsHavanmcs coptu Ac-
kor, ®iecta ta Yapminr Iliano. Cepern TposiHg rpynu GprnopubyHaa posmnos-
CIO/PKEHHS XBOpo6Ou 6ymo B Mexxax 25—100%, a 1i po3BUTOK CTAaHOBUB Biff
5 o 70%. CepenHiit 6an ypakeHHsI pisHUX COPTIB 3HaXOAMBCS Y fiarmas3oHi
0,25—3,5. HarimeHIIe YOpHa IUIAMUCTICTD MPOABIIANACA Ha POCIMHAX COP-
Ty bito ¢o 0. IIpu npomy i10ro iHTEHCUBHICTD ypaXKeHHs CTaHOBMIA 5%.
Cepep cOpTiB TPOSAHJ JBOX CaIOBMX T'PYIl iIMyHHUX He Oyro. I3 12-Tu copriB
YaHO-TIOPUIHMX TPOSIHI, BUCOKOCTIMKMX TaKOXK He BUsBIeHO. CTiliKumu
Oynu 3 copTy, CepeRHbOCTINKIMU — 6, CHpUIHATINBUMI — 3. I3 06cTexe-
HUX 11-Tu copriB TposiHA rpymnu ¢ropubyHia BUCOKOIO CTINIKICTIO Xapak-
TEPU3YBABCsL OJVMH COPT, CTIKUX OyI0 3, cepefHbOCTIiKNX — 5 i crpmii-
HATIMBUX — 2 copTu. BucHOBKN. 3a pe3ynbTaTaMy CKPUHIHTY CTifIKOCTi
IIPOTY YOPHOI IUIAMUCTOCTI 23-X COPTiB CaflOBUX TPOSHJ, IMyHHMX cepef,
HUX He BUABJIEHO. YCi HOCTiZIKyBaHi cOpTI Ha IpUPORHOMY iH(peKIiTHOMY
¢oni ypaxxyBamucs 36yZHUKOM XBopobu rpubom D. rosae. Cepen 4aitHO-Ti-
OpUIHMX TPOSIHJ [0 CTiliKuX BigHeceHo copTu Ackot, Diecta ta Yapminr
ITiano. Copt Bbrmio ¢o IO (Tposuam ¢propudyHna) XapakTepusyBaBcsl BUCO-
Kolo crilikoro. Tposunu ¢nopubynna Cim Canabim, bepumreitn i @yp Enic
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Oynu CTiIKuMM IPOTH 3aXBOPIOBAaHHA. [laHi COPTY MOXYTb OYTI peKOMeH-
TOBaHi [/Is1 BUKOPMCTAHHA B O3€/IEHEHHI HaCelIeHNX IYHKTIB.

TPOSIHIN; YaifHO-TiOpHIHi; (hJIOpHOYHIA; YOPHA ILISIMHCTICTD;
NOMUPEHHS XBOPOOH; CTIlKiCTh COPTIB

B ymoBax YkpaiHu TposiHAM € OQJHUMMHU 3 HAWMOLIMPEHIIIUX KBiTiB,
SIKi IIIMPOKO BUKOPUCTOBYIOTBCSI y J€KOPATUBHOMY CalliBHUIITBI Ta JaHI-
wadtHOMY nu3aiiHi [1]. BonHouac, mif yac BUPOLLYBAHHS TPOSIHI BUHU-
KaloTh TPYIHOIII, ITOB’13aHi 3 010TMYHUMM YMHHUKAMHU, CEPEI IKUX 9acTO
TPAIISIIOThCS XBOPOOU pi3HOI eTioorii [2—4]. OcobanBo HeOE3MEUHOIO €
YOpHAa TUISIMUCTICTb, SIKY BBAXKalOTh OJHIE€I0 3 HAMOIbII 1IKiIJIMBUX XBOPOO
BIIKPUTOTrO I'PYHTY B YCiX perioHax KyJbTUBYBaHHS TposiHT [4—6]. XBopoOy
BUKJIMKA€E remidioTpodHuit ackomiter Diplocarpon rosae F.A. Wolf 3 ana-
MopdHoIo craniero Marssonina rosae (Lib.) Died. [4]. ¥ XuTTeBOMYy LMK
MaToreHy JOMiHY€E HecTaTeBa CTalisd pO3BUTKY, BOTHOYAC TeJeoMopda CIio-
crepiraetbes pinko [7]. Ha mymky 6araThoX OOCTIIHUKIB YpaskeHHS! POCIUH
TPOSIHII YOPHOIO TJISMUCTICTIO MPU3BOAUTH A0 TepeayacHOro OIalaHHS
JIUCTS, BTPATU POCAMHAMMU IEKOPATUBHOCTI Ta 3HUXKEHHS CTIMKOCTi 10 pi3-
Hux cTpecoBux (akTopiB [8]. biek B.A. 3i ciBaBTOpamu [9] Bia3HavaroTh
MOXJIMBICTb 3aru0esi pociavH, SIKi € AyXe CIPUNHSITIMBUMU A0 XBOPOOU.
3axuCcT POCIWH BiJl YOPHOI TUISIMUCTOCTI Ma€ OYTH CKJIAJIOBOIO TEXHOJIOTI1
BUpoOILLYBaHHS TpostHA. KOHTpOJIb XBOpOO JaHOI KyJIbTYpU TPYHTYETLCS Ha
KOMITJIEKCI METO/IB 1 3aX0/iB, cepell SIKUX OIHUM i3 HalOiIbLI e(DeKTUBHUX
€ BUKOPUCTAHHS CTiKMX ab0 MeHII ypaxyBaHux copTiB [10, 11].

Bokep C. Bkasye, 1110 10 YOPHOI IJISIMUCTOCTI CIIPUMHATIMBI Maiixe
Bci coptu TposiHa [12]. B ymoBax [Hzii mpoBeneHo owLiHIOBaHHS CTiiiKOCTi
TPUILISITA CEMU COPTIB TPOsiHI npotu D. rosae. Ilpy 1ipoMy He BUSIBJIEHO
x)oaHoro imyHHoro. [Tpote BueHi Paradise, Shabnam i Pixie moka3zanu mo-
MipHY 4yTiuBicTb 10 XxBopoou [13]. I'yasun C.M. 3i ciiBaBTOpaMu BCTaHO-
BUJIU, 1110 HANOIIbII CTIMKUMU TTPOTU 30yIHMKA YOPHOI ITUISIMUCTOCTI Oyau
coptu Knockout i3 BidyaibHUM 0ajioM ypaxeHHs 1,0 ta Mister Lincoln’
3 6aixoMm 1,8 [14]. Mromrep J.C. 3 KojeraMu B ITOJBOBUX JTOCIIiIKEH-
Hs1X, TipoBeneHux y mratTi Aiosi (CLLA), Ha npuknani TposiHnau ['picddirt
bak BcranoBwiu, mo coptu Carefree Beauty, Aunt Honey, Honeysweet,
Earthsong ta Pearlie Mae ypakyBanucsi XxBopo0oio HalimeHe [15].

IIposiBu XxBOpoOM TPOSIHA Y Pi3HUX KpaiHax BiIpi3HSIETHCS uepes3 pi3-
HUIl pacoBuUii cKiiag rpuba Ta pi3Hi YMOBM HABKOJUIIHBOTO CEPEIOBUILA.
[TonboBi mocCiaKEHHS, TIPOBEICHI Y JBOX Pi3HUX reorpadivHux ymoBax
[IBewii (Bonora Ta nmpoxojoaHa nmoroaa) Ta Kanaau (Terummii Ta cyxuii Kiti-
MarT), 3aCBiTYMIN BEJIUKI BIIMIHHOCTI MiXX YPaXKyBaHICTIO POCIUH YOPHOIO
UIIMUCTICTIO [5]. BaraTopiuHi gOCHiIXKeHHs y pi3HUX perioHax TOBOASTD,
1110 COPTU TPOSIHI MOXKYTh CYTTEBO BiIpi3HATUCS CTiMKICTIO MPOTU YOPHOI
misgmucrocTti [16, 17]. ToMy € HeOOXigHICTh BMBYEHHSI YpaxKE€HHSI COPTIB
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TpostHA, D. rosae B KOHKPETHUX I'PYHTOBO-KJIIMAaTUYHUX YMOBaX KYJIbTHU-
BYBaHHSI.

Mema odocaidxceny nonsirana B OL[IHIOBAHHI CTiMKOCTi MPOTU YOPHOI
TUISIMUCTOCTi COPTiB TPOSIHA ABOX CaAOBMX TPyl — YallHO-TiOpUAHUX Ta
GaopubyHaa.

Mamepiaau i memoou docaioxncens. BizyarbHy DiaTHOCTUKY YOPHOI TIISI-
MUCTOCTI 3[IMCHIOBAIU 3 ypaxyBaHHSIM CHUMIITOMiB XBOPOOU Ha Pi3HUX
eramnax raToJioriyuHoro mnpouecy [2]. Takox BigOupanu 3pa3ku ypaskeHUX
JIMCTKIB Ta MPOBOAMIN MiKPOCKOITIYHMIA aHasi3 MOP(MOJOTIYHUX CTPYKTYP
rpuba D. rosae [4, 18]. InenTudikoByBanu itoro B yMoBax npooaeMHOI Ha-
YKOBO-A0CJIiHOI JJabopatopii Mikoutorii i itonmaTosorii HYBill Ykpainu.
CTymiHb ypakeHHsI pOCJIMH BU3HAYalu Ha MPUPOTHOMY iH(pEKIiitHOMY
¢oHi. [11g cTBOpEeHHS yMOB BUCOKOI BOJIOTOCTi MOBITPSI, sKa 0 3a0e3mneuy-
Bajla pO3BUTOK YOPHOI TUISIMUCTOCTI, 10JaTKOBO 3AIMCHIOBAIM 3BOJIOKEHHSI
HaI3eMHUX YAaCTUH POCIUH TPOSIHI.

CrTiliKiCTh COPTIB OLIIHIOBAJIU Y Iepiof MaKCUMaJbHOIO PO3BUTKY 3a-
XBOPIOBAHHSI, 4 CaMe y BEPeCHi. IHTEHCUBHICTb ypakKeHHs YOPHOIO TLIs-
MMCTICTIO BU3HAYaIM 3a 6-0a10B010 1iKaiolo [19, 20], sika IpyHTYETLCS Ha
BiZICOTKAX TUIOIIi JIMCTS, BKPUTOTO CUMIITOMaMu XBopoou: 0 — cuMmnToMu
XBOpoOU BiacyTHi; 1 — meHiue 1% 1011l IMCTSI BKPUTO CUMIITOMAMU XBO-
pobu; 2 — 1—10%; 3 — 11—25%; 4 — 26—50%; 5 — nonan 50%. YmoBHa
rpajgauisi CTiiKocTi Oyi1a HACTYMMHOO: iMyHHi COPTU — CUMIITOMU XBOPOOU
BiICYTHIi; BUCOKOCTIiiiKi — cepenHiit 6an ypaxenns 0,1—1,0; criiiki — ce-
penHiit 6an ypaxkenus 1,1—2,0; cepeaHpocTiiiki — 2,1—3,0; cripuitHITIN -
Bi — 3,1—4,0; myxe cipuitHITINBI — cepeaHiit 6an ypaxkeHnns 4,1—5,0.

MatemaTtnuHy 0OpOOKY pe3y/IbTaTiB JHOCIHIIKEHb 3MiiICHIOBAIM i3 3a-
CTOCYBaHHSIM MakeTa nporpam Microsoft Excel.

Pesyavmamu docaioncenv ma o62060pennsa. Pe3ynbraTy OLIHKM ypa-
JKEHHSI COPTiB Ipyny YalHO-TiIOpUIHUX TPOSIHI 3aCBiIuMIv, 110 YCi BOHU
y POKU JAOCHiIKeHb Oyau iHdiKoBaHi 30yAHUKOM YOPHOI IISIMUCTOCTI
(puc. 1). BonHouac Bif3Ha4€HO Pi3HUIIO 32 IHTEHCUBHICTIO PO3BUTKY XBO-
pobu. JlaHnii MOKa3HUK Ha POCIMHAX Pi3HUX COPTiB OyB y miaras3oHi Bix 30
10 70%, a cepenHiii 6an ypaxkeHHst cTaHOBUB Bin 1,5 1o 3,5 (puc. 1). Haii-
MEHIIUM cTyrneHeM ypaxeHHs1 (30%) xapakTepusyBaaucs cOpTU ACKOT,
®iecta Ta Yapwminr [MiaHo. [HTEHCUBHICTb PO3BUTKY YOPHOI MISMUCTOCTI
Ha coprax Anmipai, Kepio, Jlyi ne ®@ronec ta Pen Hocranbxu craHoBuia
50%. CryniHb ypaxkeHHs copTiB AOpakamabpa ta Pen IHTyiluH cTaHOBUB
60%; copty Emxni Mituen — 63%. HaiiBunium 6aom ypakeHHs Bia3Ha-
yanucs coptu Onexkcanap Ilymkin i biex bakkapa 3a po3BUTKY XBOpoOu
Ha piBHi 70%.

Cepen mpoTeCTOBAHUX COPTIB TPOSTHI Irpynu (JIOpUOYHAA MOIIUPEH-
HSI YOPHOI MIssMucToCTi Oyj0 B Mexkax 25—100%, a po3BUTOK XBOpOOU
ctaHoBuB Bin 5 10 70% (puc. 2). CepenHiii 6an ypaxkeHHsSI Pi3HUX COPTIB
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Puc. 1. YpaxkeHHHS YOPHOIO IUISAMUCTICTIO COPTIB YAiiHO-TiOPUIHMX TPOSTHI
(cepemne 3a 2022—2023 pp.)

Puc. 2. YpaxkeHHs] YOPHOIO IUIAMHUCTICTIO COPTIB TPOSHA rpymH (hJIopuOyHIA
(cepemne 3a 2022—2023 pp.)

3HaxommBcs y miama3oHi 0,25—3,5. Haiimenmre ypaxxyBascs copt biio o
0. InTencuBHicTh ypakeHHs pocauH coptis Bepuiureitn i ®yp Enic cra-
nosuna 30%, toni sk Cim Camabim — 35%. Buimit cTyninb pO3BUTKY
XBOpOOM Big3HaueHO Ha copTtax PeBomioiiH ¢yop, KaHntpu xoT Kokoa Ta
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IMommnonemna — 50%, Anabactep — 55%, Mapist Tepesist — 57%, Anbdpen
Cicneit — 63%. InTeHCUBHICTb ypaxeHHs copTy TposiHa byker ne Mapi
craHosuia 70%.

ITpoBeneHi mDoCHiaKeHHST OLIHKKU CTIMKOCTI COPTIB TPOSIHI IBOX IpyIl
IIPOTH YOPHOI TUIIMUCTI 32 YMOB, CIIPUSTINBUX IJISI PO3BUTKY XBOPOOU
(IIUISIXOM CTBOPEHHST BUCOKOI BOJIOTOCTI MOBITPSI Ta 3BOJIOKEHHS JIUCTKO-
BUX TUIACTUHOK), 3aCBIIUYMIN BifACYTHICTh iMyHHUX (puc. 3). Cepen 12-t
COPTIB IpyNM YaMHO-TIOPUAHUX TPOSIHI BUCOKOCTIMKMUX HE BUSIBJIECHO.
Criiikumu 0yau 3 COpTH, CEPETHBOCTIMKUMUA — 6, CIPUNHATIMBUMA — 3.
i3 obcTexeHux copTiB TposiHA rpynu (haopubyHaa BUCOKOIO CTiiKiCTIO
XapakTepusyBaBcs 1 copT, CTiliKux O0yJ10 3, cepeAHbOCTIMKUX — 5 i cripuii-
HSTIUBUX — 2 COPTH.

B ymoBax Ykpainu paniliiie 6yJiv TPOBEAEHI JOCTIIXKEHHS i3 BUBYEHHS
YpaKeHHS COPTiB YaiiHO-TiIOpUAHUX TPOSTHA Ta (piopuOyHIa YOPHOIO TIISI-
mucTicTio. BcTaHOBIEHO, 1110 MpaKTUYHE 3HAUSHHS ISl CeJIeKIlii, sIK JKe-
peia cTiKoCTi Ta 1000py BUCOKOBIpYJIEHTHUX MaTOTUIIIB rpubda D. rosae,
MaloTb COPTO3pa3KW Ipynu YalHO-TiOpuaHoOi TposHAu — ‘Alexander’,
‘Dame de Coeur’, ‘Glorious’, ‘Julia’, ‘Prima Ballerina’, ‘Red Magic’, ‘Red
Star’, ‘Zolotoi Yubilei’, ‘Pink Paradise’, ‘Blue River’, ‘Flamingo’, ‘Black
Magic’, ‘Black Baccara’, ‘Imperatrice Farah’, ‘Princesse de Monaco’, ‘Rose
Gaujard’, ‘Janina’, ‘Rose Giardino di Boboli’, ‘Augusta Luise’, ‘Peace’,
‘Karen Blixen’, ‘Kardinal 85°, ‘Valentino’, ‘Victor Borge’, ‘Paradise’,
‘Krymskaja noth’, ‘Pink Intuition’ Ta ‘Blue Parfum’; Tposaou ¢mopndyH-
na — ‘Leonardo da Vinci’ Ta ‘Jubile du Prince de Monaco’ [21].

Puc. 3. Pe3ynbTaTi BUBUEHHS CTIHKOCTI COpPTIB YaiftHO-TiOPUIHMX TPOSHI
Ta aopndynna nporu YopHoi misvuctocTi (2022—2023 pp.)

Fitosanitarna bezpeka 111



Cio T. 3i ciiBaBTOpaMu 3a3HAYaIOTh, 1110 OUIBIIICTH CyYaCHUX COPTIiB
TPOSTHI, CIIPUMHSITINBI J0 YOPHOI IUIIMUCTOCTi TpossHA. BomHouac riopu-
nusaiisi R. hybrida ‘Porcelina’ X R. rugosa ‘Dahong Zizhi’ € eeKTUBHOIO
JIJISI TIOCUJIEHHSI CTiKOCTi TTPOTU XBopoou [22].

3a pe3yabTaTaMu IITYYHOI IHOKYJISALIT TUCTKIB TPOSIHA rpudom D. rosae
BCTAaHOBJICHO PeaKilii CTiKocTi TeHOTHITB TposHI: Knock Out (BHCOKO-
critikmit), Arka Nishkant (momipHocritikuit), R. multiflora (Bucokouytim-
Buii), Arka Swadesh (Bucokouyrnuuii), IIHRR 13-4 (uyrnusuii), Arka
Parimala (cnputinarnusuii), R. indica (aytnuBuii) i IIHRR 4-15-12 (mo-
MipHO uyThuBuit) [23]. BogHouac, nepcrneKTUBHUM € BUBYEHHSI PACOBOTO
ckiany rpuda D. rosae, BUSIBIEHHSI T€HiB CTIMKOCTI pOCIMH-TrOCHOAapiB,
1[0 CTIPUSITUME BUBEICHHIO HOBUX COPTIB TPOSTHIT 3 TIABUIIEHOIO CTIKiCTIO
MPOTHU YOPHOI TUIIMUCTOCTI [24].

BUCHOBKUA

3a pe3yabTaTaMH OLIIHKU CTIHKOCTI MPOTH YOPHOI IUIIMUCTOCTI COp-
TiB YaliHO-TiOpUAHUX TPOSIHI Ta (JIOpUOYHIa IMyHHUX HE BUSIBJIEHO. YcCi
BOHM ypaxKyBaJIUCs 30yIHUKOM XBopoOu. Big3zHaueHO pi3HUIIIO 3a iHTEH-
CUBHICTIO pO3BUTKY XBopobu. Cepell COPTiB YaitHO-TiOpUAHUX TPOSTHA, Hall-
MEHIIUM CTyIeHEM ypaxkeHHsI XapakrepusyBaiucs coptu Ackor, Piecra
ta Yapwminr [liano (criiiki). Copt bito ¢o FO (tpossunu dropudyHa)
BimHeceHO no Bucokocrtilikoro. Coptu rpynu duopudynaa Cim Canabim,
Bepniureitn i ®yp Ejic oxapakTepu3oBaHO K CTiliKi.

®DiHaHCYBaHHS: TOCITIKEHHSI MPOBOAMIIM B paMKax iHimiarmeHoi HIIP
«MOHITOPUHT MaTOTeHHOI MiKOOiOTH KBiITKOBO-AEKOPATUBHUX POCIUH B
yMoBax boraHiuHoro cagy HauioHanpHOro yHiBepcuTeTy GiopecypciB i
MPUPONOKOPUCTYBaHHS YKpainm». depxkaBHa peectpairiss Ne 0115U003703.

Konduikr iHnTepeciB: aBTOpU IeKIapylOTh PO BiICYTHICTh KOHMIIKTY
iHTEpeciB.
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Resistance of rose varieties to black spot

Goal. To evaluate the resistance of tea-hybrid and floribunda roses to
black spot caused by the fungus Diplocarpon rosae EA. Wolf. (Marssonina
rosae (Lib.) Died.). Methods. Laboratory — for diagnosis of the disease and
identification of its causative agent. Field — visual assessment of the distri-
bution and degree of development of black spot (on a 6-point scale) on rose
varieties under conditions of a natural infectious background. Mathemati-
cal and statistical — to assess the reliability of experimental results. Results.
The conducted studies show that during the growing seasons of 2022—2023,
black spotting was widespread on all varieties of hybrid tea roses. The inten-
sity of disease development ranged from 30 to 70%. The average lesion score
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was 1.5—3.5. Ascot, Fiesta and Charming Piano varieties were noted to have
the lowest degree of damage (30%). Among roses of the floribunda group,
the spread of the disease was in the range of 25—100%, and its development
was from 5 to 70%. The average damage score of different varieties was in the
range of 0.25—3.5. The least amount of black spotting was seen on plants of
the Blu fo Y variety. At the same time, its intensity of damage was 5%. There
were no immune groups among rose varieties of two garden groups. Of the
12 varieties of tea-hybrid roses, highly resistant ones were also not found.
3 varieties were resistant, 6 were moderately resistant, and 3 were susceptible.
Of the 11 floribunda rose varieties examined, one variety was characterized
by high resistance, 3 were resistant, 5 were moderately resistant, and 2 were
susceptible. Conclusions. According to the results of screening for resistance
to black spot, 23 varieties of garden roses did not find immune roses among
them. All studied varieties were affected by the causative agent of the disease
D. rosae against a natural infectious background. Among the hybrid tea ro-
ses, Ascot, Fiesta and Charming Piano varieties are classified as resistant. The
Blue Pho Yu variety (floribunda roses) was characterized by high resistance.
Floribunda roses Sim Salabim, Bernstein and Four Elis were resistant to the
disease. These varieties can be recommended for use in urban landscaping.
roses; tea-hybrid; floribunda; black spot; disease spread; resistance of
varieties
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OPTAHIYHI JOBPUBA Y INIIBUIITEHHI
BPOXAMNHOCTI ®YHAYKA

Mera. OuiHuTM BIUIMB Pi3HMX OPraHiYHMX JOOPUB Ha BPOXKAHICTH
byHayKOBUX Haca/pkeHb B yMoBax IliBgenHoro Cremy Ykpainn. Metopu.
[TonpoBuit focmif, mabopaTOpPHO-aHAMITUYHMIL, TOPIBHANbHUIL. Pesynn-
TaTH. BUBYEHO BIUIMB OpraHivHMX [OOPWUB Pi3HOTO HOXOMKeHHs (THil
BPX; kypstumit mocnig; Biogobpuo Ne 1 — ocapu crivanx Boj (OCB)
cranmii 6ionoriunoro ounienHs (CBO) «IliBgenna», M. Ogeca + como-
Ma muieHnti o3umoi + Microbacterium barkeri JIII-1 (M. b.); Biogobpuso
Ne 2 — OCB CBO «IliBgeHHa» + JIyIINNHHA HaciHHA cOHAMIHMKA + M. b;
OCB CbO «IliBgenHa») Ha arpoxXiMiuHi TOKa3HMKY YOPHO3EMY 3BUYAITHO-
TO cepeHbOTYyMYCHOTO B yMoBax IliBfgenHoro Creny YkpaiHu 3a BUpOILY-
BaHHA ¢yHAyKa. Y mopiBHAHHI 3 KoHTponeM 2021 Ta 2022 pokiB crmo-
CTEpIraeTbCA 3POCTAHHA BMICTY a30Ty JIETKOTi[pOi30BAHOr0, PYyXOMMX
dopMm docdopy Ta Kajito, OpraHivHOI pedOBMHN Yy BCIiX BapiaHTax HOCIi-
ny. BucHoBKM. BukopucTanHus OpraHiuHUX JOOPUB Pi3HOTO MOXOMKEHHS
3a BUpOLIYBaHHA QyHAyKa B yMoBax IliBgennoro Creny Ykpainu crpuse
HiJIBMIIEHHIO BMICTY OCHOBHMX arpOXiMiYHMX IIOKa3HUKIB I'PYHTYy — a30-
Ty Jerkorigpomnisosanoro (91,0—98,0 mr/xr npu 84,0 MI/Kr — KOHTPOJIb),
pyxomux cronyk ¢ocopy (174,75—306,30 mr/kr mpu 138,75 mr/kr —
KOHTPO/Ib), Kayio (112,00—166,90 mr/xr nmpu 108,40 Mr/Kr — KOHTPOJIb)
Ta opraHiuHoi pe4oBuHM (3,78—4,18% npu 3,76% — KOHTpONb). BcTanos-
neHo mepeBaru 6iomo6puB Ne 1 ta Ne 2 Ha OCHOBi OCajiiB CTiYHUX BOJ 3
BUKOPUCTAHHAM POC/IVHHMX HAaIlOBHIOBauiB (co/loMa IIIeHMIi 03UMOI Ta
NTyLWINNMHHS HaciHHA COHSAIIHMKA) Ta ¢ocdarmobinisyBanpHOl Oakrepii
Microbacterium barkeri JIII-1. Opraniuni foO6pyuBa CIPUAIOTH 3POCTAHHIO
BMICTY ITO)KMBHIX PEYOBUH Y I'PYHTI, aKTUBi3alil JiATbHOCTi €KOIOTO-TPO-
¢iuHMX rpyn MiKpoopraHismis, 110 IPU3BOAUTD HO MiABUIEHHA 6iomoriv-
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HOI aKTMBHOCTI I'PYHTY Ta, BifIlIOBifIHO, BPOXKaTHOCTi CilIbCHbKOTOCIIOfAP-
CbKMX KY/IbTYP.

0ios1oriuHA AKTHBHICTD; TOPIXOILTIAHI POCIMHH; IPYHTH; 100PHBA;
MOKMBHI PEYOBMHHU; MPOIYKTUBHICTD

3arasbHUI 00CsT IO MMia (PYHIYKOM B YKpaiHi CTAHOBUTH MOHA[
1000 ra. dyHIYKOBI cagy po3TallloBaHO, B OCHOBHOMY, V 3axigHiil YKpaiHi,
TOJIOBHE TSI IIUX PEeTiOHIiB — BMOAMIMBICTh (PYyHIyKa 10 OCBITJIIEHHS.

Y cydacHuX KIiMaTUYHUX yMOBAX MEPCIEKTUBHI KyJIbTYPU MIrPYIOTh Ha
niBaeHs [1]. KniMaTnuHi (pakTopu mpu3BoaSITh 10 CKOPOYSHHS TPUBAJIOCTI
uukiay pocty [2]. KaoniHoBi crpei MOXyTb OyTH XUTTE3NATHOK CTpaTe-
ri€ro MpOTHUil 3pOCTaHHIO aHOMAJbHO BMCOKOI TeMIlepaTypu 4epe3 dak-
TUYHE TJI00aJbHE TOTEIUTiHHS, a TAKOX BaXJIMBUM ITPUIAOMOM B paiioHax,
IIe JITHS cTieKa OOMeXye pO3IIMpeHHs BUpOIIyBaHHS (yHIyKa [3].

Indopmauis 11010 B3a€EMO3B’A3KiB MiX BIaCTUBOCTSMU IPYHTY Ta
BPOXKANHICTIO CiIbCHKOTOCTOAAPCHKUX KYJIBTYp OCOOJMBO BaXkJIMBa IS
MOCYILUIMBUX Ta TiMepIOCYyIUIMBUX PETiOHIB 3 KPUXKOK €KOCHUCTEMOIO 3a
pO3pOOKU CTpaTeriii, mporpam abo TeXHIYHUX peKoMeHaauiil [4] mis 30e-
PEXEHHsI Ta CTajloro BUKOPUCTAHHS NpupoaHux pecypciB [5]. I[TokazaHo,
1[0 BJIACTUBOCTI TPYHTY, SIKi BUZHAUEHO ITijl Yac JAOCIIKEHHSI, TTIOSICHIOIOTh
100% 3arayibHOI Bapiallil BposkalfHOCTi TOPiXOTMOAIOHMX i TPUIATHICTh a060
HEINPUIATHICTh MiCLb JUISI 1X BUPOIIYBaHHS.

OcTaHHIMU KiJIbKOMa JECATUJIITTSIMU Ha TEPUTOPil AepKaBU CIIOCTeE-
piraeTbCsl TEHIAEHLIST O MOCTYIIOBOIO 3HMXEHHS POMIOYOCTI IPYHTIB [6].
ITpuurHaMM Takoi TeHAEHIil € iHTeHCH(iKallisl 3eMJIepoOCTBa Ta Herpa-
BWIbHE, HEpallioHaTbHE BHECEHHS JOOPUB.

HediunT rymycy B YopHO3eMax YKpaiHM CIIOHYKA€ OO ITPOBEICHHS
3axO/iB 3 MOro BiTHOBJIEHHS Ta IOKpalleHHs SKOCTiI B IpyHTax. Bmict
TYMYCY iCTOTHO BILJIMBA€ Ha BOAHMI Ta TEIJIOBUI PEXMMM IPYHTY, HOro
OioJstoriyHy Ta 6i0XiMiuYHY aKTMBHIiCTb TOLIO. CamMe BMiCTOM T'YMyCYy Y I'PYHTI
XapaKTepU3yeThCs oro tui [7].

Yao6peHHs IPYHTY 10OpUBaMU OPraHiYHOTO IMOXOAXKEHHS J03BOJISIE
BHOcUTH Bin 35% no 40% mnoxuBHUX peyoBUH [8]. OmHak B Halliii Kpai-
Hi cIiocTepiraeTbes CTiliKa TEHAEHIliSI 10 CKOPOUYEHHS TIOTOiB’ S BEJIMKOIL
poraroi xynoou (BPX), 110 BiIimoBiZHO MO3HAYAETHCS Ha HEMOXJIMBOCTI
3a0€3MeUYeHHSs CLIbChKOro roCrogapcTBa FHOEM, a TAKOX iHIIMMU Tpaau-
LIHHUMU OpraHiYHUMHU TOOpUBaAMM. Y 3B’SI3KY 3 iX nedilUTOM BUHUKAE
HEOOXiTHICTh y iHIIMX JXepesax OpraHiyHOl PEYOBUHU IS MiABUILIECHHS
pPOAIOYOCTi IPYHTIB.

OpraHiyHa CMpPOBUHA Pi3HOTO MOXOKEHHSI — TOp(, THiil, KOMIIOCTH,
POCIMHHI BiIXOAM, CyXe JINCTS, TUPCA, KOpa JAepeB, 0Caau CTIYHUX BOJ,
(OCB) To110 — € aJbTepPHATUBHUM JIKEPEJIOM HAAXOMKEHHSI OpraHidyHO1
PEYOBUHM Y TPYHT Ta CUPOBUHOIO JIJIsSI BUPOOHUIITBA HOBUX TUITiB JOOPUB
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[9, 10]. dist opraHiyHMUX 1O0OpUB HA BpoOXall KyJbTyp MO3HAYAETHCS BIIPO-
oBX 3—4 pokiB i Oinble.

3 BukopuctaHHsaM OCB a1 mosinieHHsT BIaCTUBOCTE YOpHO3eMiB
BUPILIYIOThCS OTHOYACHO MPOOJIeMU 30epekKeHHST POAIOYOCTI IPYHTIB, 30iJ1b-
LLIEHHST BUPOOHUIITBA CiJTbCHKOTOCIoAapchbKoi mpoaykuii i yruiizauii OCB
[11, 12]. Buxoasum 3i ckiiagy Ta BMiCTY MOXMBHMX i OPraHiYHUX PEYOBUH,
HalOiNbII TTOMMpeHnM Y cBiTi € BukopuctanHsi OCB B sIKocTi opraHiuHUX
noopus [13]. Buecennst OCB B rpyHT 3a0e3neuye 1OTo TOJIOBHUMHU eJie-
MEHTaMU KUBJIEHHSI — a30ToM, ¢ocdopoMm, KajtieM [13], a TakoxX aKTUBI3ye
IPYHTOBY Mikpod:iopy. CHiJIbHO 1€ 103BOJISIE 30LIbIINTHA YACTUHY PYXOMUX
¢dopM azoty, dpocdopy, Kajlito Ta MiKpoeJeMeHTiB y rpyHTi [14, 15].

Mema docaidxncens. OLIIHUTY BIUTMB Pi3HUX OPTaHIYHUX TOOPWB Ha BPO-
KalHICTh QYHAYKOBUX HacamkeHb B ymoBax [liBneHHoro Cremy YkpaiHu.

Mamepiaiu ma memoou docaioxcens. I101b0Bi NOCTITKEHHS IIOAO0
OLIIHKY BIUIMBY Pi3HUX OpPraHiuHMUX JOOPMB Ha BpOXKaHICTh (pyHIyKa 3a
oro BUpOIIyBaHHSI HA YOPHO3eMHMX I'pyHTax B ymoBax IliBneHHoro Crery
YkpaiHu npoBoAsiTbCS 3a Takoro cxemoro: 1). KoHtpoab — 6e3 1o6puB;
2). T'uiit BPX; 3). Kypstumii mocnin; 4). bionoopuso Ne 1 — OCB craniii
6iomoriunoi ounctku (CBO) «IliBgenHa» M. Omeca + coxoma IIIEHMII
o3umoi + Microbacterium barkeri JITT-1 (M. b.); 5). biomoopuso Ne 2 —
OCB CBO «IliBpenHa» + JAyIWINUHHS HAaciHHSA cOHsAIIHUKA + M. b.;
6). OCB CBO «IliBaeHHa».

Cxema camiaag ¢yHayka — 4,0 M x 4,0 M. [ToBTOpHICTE — TpUpa3oBa.
Hacamxennst pyHayka 3akmaneHo y tpasHi 2021 p. ITinroroBka rpyHTY i
HaCaI>KEHHS 1 TEXHOJIOTiSI BUPOUIYBAHHS — 3araibHONpUiHATI. [IpoBeneH-
H$ TIOJIbOBUX JOCIIKEHD 3 ITUIOJOBUMMU Ta FOPIXOIUTIIHUMU KYJIbTypaMu —
3rigHoO 3 MeToauKamu [16].

ATpOXiMiuHi TTOKa3HUKU TPYHTY AOCHiaXKyBaau y BunpoOyBaabHO-
My ueHTpi BonuHcebkoi ¢inii Y «depxrpyHTooxopoHa» MiHicTepcTBa
arpapHoi MOJIITUKW Ta MPOIOBOJbCTBA YKpaiHu. [Ipu nocnimkeHHi 3pas-
KiB TPYHTY BUKOPWCTOBYBAJIM TPAAMIIIAHI METOAN BU3HAUCHHS 3arajlbHUX
dopm azory (ACTY 7538:2014), docdhopy (ACTY 4114-2002), kairito
(ACTY 4114-2002), pH (ACTY ISO 10390:2007), opraHiyHOi pe4OBUHU
(ACTY 4289:2004). I'pyHT HOCHiZHOT OUIAHKA — YOPHO3EM 3BUYAMHUIA
cepelHbOTYMYCHMUIT, Ha Yac 3aKJIaJaHHs AOCIiAy MaB TaKi arpoxXiMiuyHi Imo-
Ka3HUKK: BMICT rymycy (3a meromoM TropuHa) — 3,67%, a30Ty Jierkori-
npoJtizoBaHoro (3a metonom KopHdinma) — 14,2 Mr/Kr, pyXxoMux CIOIyK
¢ocdaris (3a metomom Mauurina) — 52,4 Mr/Kr, pyXOMUX CIIOJTYK KaJito
(3a metomoMm Mauurina) — 601,2 mr/kr, pH — 7.,4. 3pa3ku IpyHTY Bif-
oupanu 3a JICTY 4287-2007 ta ACTY ISO T1464- 2007

Pesyavmamu docaioncenv ma ix o6eo06openns. Y CTPyKTypi TPYHTOBOTO
mokpuBy Onecbkoi 00J1aCTi JOMiHYIOTh YOPHO3EMU — CyMapHO BOHHU 3aii-
MawTh 6inbine 90% mouti [17]. OgHak, BpoKaWHICTh 3HAUHOIO MipolO
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3QJIEKUThH Bill aTMOC(HEPHOTO 3BOJIOKEHHSI, OCOOJIUBO CYTTEBO BIITKY i Y
MepIiii TTOJOBUHI OCEHi, KON TOoTpeda BUPOILILYBAHUX KYJIbTYp 1IOJ0 BO-
JIOTM MaKCHMaJbHa.

SIK mokaszanu pe3yJabTaTh JOCTiIXKeHb, BHECEHHSI OpraHiuYHUX JOOPUB
MPU3BOAUTH O MEBHOTrO 3pocTaHHs BMicTy pyxomux NPK y rpynri. Le
MATBEP/KYE POJIb OPraHiYHUX JOOPUB B ONTUMIi3allii XXUBJIEHHs (DyHIY-
KOBHMX HacaIKeHb.

JlocmimkeHHIMHU BCTaHOBJIEHO, 1110 y 2022 p. 32 BHECEHHST OpPTaHIYHUX
noOpuB mif (PYHAYKOBI HAacCaIKEHHS Y YOpHO3eMi IiBAEHHOMY Y MOPiB-
HSTHHI 3 KoHTposieM (rpo6a No 1) 30iJIbIIyEThCS BMIiCT a30Ty JIETKOTiIpO-
JlizoBaHOrO y mpobax Ne 2—5, a y mpo6i Ne 6 — aHaJoTiuHWil KOHTPOJTIO
(puc. 1), 1110 KOpenoe 3 TaHUMU iHIIUX aBTOPiB [18].

Y TNopiBHSHHI 3 KOHTPOJIEM HAWOMBIII iCTOTHO TIii BILTUBOM TOOPUB
3MIiHIOETBCSI BMICT PYXOMUX CHIONYK hocdopy (puc. 2). Came 1ieii eIeMEHT
XUBJIEeHHs y 30HI Cteny YKpaiHM HalOiJIbIIOI0 MipOIO BIUIMBAE HA PiBeHb
BPOKaiHOCTI 3epHa i ioro skictb [19].

st hopMyBaHHSI BPOXalo CiIbChKOTOCIOAAPCHKi KYJIbTYPU BUHOCSITD
i3 TPYHTY 3HAUHY KUIBKiCTh KaJlilo, B OCHOBHOMY, Y BUIJISIII PyXOMUX (hopM
[20]. ¥YMicT pyxomMux CIOIyK KaJlilo B IPYHTI 3aJIeXXUTh BiJl HU3KKU (haKTO-
piB, cepen SIKMX HAaWBaXJIMBIIINMU € (hi3MKO-XiMidYHi OCOOJMBOCTI IPYHTY,
CTPYKTYypa CiBO3MiHM, HOPMU BHECEHHSI JOOPUB, iIHTEHCUBHICTb TPAHCIIOP-
Ty KaJlilo B cUCTeMi 10OpUBO — IPYHT — poOCIuHa Ta iH. [18].

YV Bcix BapiaHTax AOCHiAy CIOCTEpiraau MiABUILIEHHS BMICTY PyXOMUX
CITOJTYK KaJIito y TPYHTI TTOPiBHSIHO 3 KOHTpoJsieM sk y 2021 p. (kpim rmpoou
Ne 4), Tak iy 2022 p. (puc. 3). Lle TTOSICHIOETBECS 3HMKECHHSAM MOTO BMICTY
Ha JiasgHKax 0e3 3acTOCyBaHHS JOOPHMB, Ta BiICTABaHHSIM MPOLIECIB HOro
nepexoay B HEOOMiHHI (popMmu.

Mr/Kr

2022 p.
2021 p.

A3zoT nerkorigponizoBaHum,

1 2 3 4 5 6

BapiaHT nocniny

02021 p. 2022 p.

Puc. 1. KiibKicTh a30Ty JIETKOTiIPOII30BAHOTO B IPYHTI 32 BHECEHHS Pi3HUX BHJIIB
opraHiyHux 100puB: 1 — KoHTposL (0e3 H00puB); 2 — rHiit BPX; 3 — kypsumii
nociin; 4 — BiomoopuBo Ne 1 — OCB CBO «IliBrenna» + cojioMa NMIIeHAIi 03HMOT
+ Microbacterium barkeri JIII-1 (M. b.); 5 — Bionoopuso Ne 2 — OCB CBO
«[liBmenna» + aymmunns Hacinas consimauka + M. b.; 6 — OCB CBO «IliBnenna»
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1 2 3 4 5 6
BapiaHT nocnigy

@2021 p. W 2022 p.

Puc. 2. Kinskicts pyxomoro docopy B IpyHTi 3a BHECEHHS
pi3HHX BHIiB opraHiyHux A00puB: 1 — KOHTpO.b (0€3 100puB);

2 — rHiii BPX; 3 — kypsaumii nocyin; 4 — Biomodpmso Ne 1 — OCB CBO
«IliBnenna» + cojoma mmenuui o3umoi + Microbacterium barkeri JIII-1 (M. b.);
5 — BiomoopuBo Ne 2 — OCB CBO «IliBnenna» + JymmunHs HACIHHS
consimuuka + M. b., 6 — OCB CBO «IliBnenna»

Pyxomi cnonyku
Kanito, Mr/kr

1 2 3 4 5 6
BapiaHT gocnigy

32021 p. B 2022 p.

Puc. 3. KinpkicTb pyxoMoro kafito B IPyHTi 32 BHECEHHS
Pi3HMX BUiB OpraHiyHMX A00puB: 1 — KoHTpOJb (0e3 nmodopuB); 2 — rHiii BPX;
3 — kypsumii nocnin; 4 — Biogoopuso Ne 1 — OCB CBO «IliBnenna» +
cojoma mureHuni o3umoi + Microbacterium barkeri JIII-1 (M. b.);
5 — Bionoopuso Ne 2 — OCB CBO «IliBaeHna» + JymmaHHsS
HaciHnga consimanka + M. b.; 6 — OCB CBO «IliBnenHa»

CrocTepira€TbCcsl HalOIABIIMI BMICT pyXOMHUX CIOJYK Kajiio
(166,90 mr/xr) mpu BuKopuctaHHi THolo BPX (mpob6a Ne 2). Ile moxHa
TMOSICHUTH THM, 1110 BHECEHHSI THOIO TTOKpPAIlyBaJIO BIACTUBOCTI IPYHTY:
MiABUIILYBABCSI BMICT OpraHiyHux peyoBuH (3,80%) y MOpiBHSIHHI 3 KOHT-
ponem (3,76%).

Ilomo opraniuHoi pedyoBUHU, TO y 2021 p. y MOPiBHSIHHI 3 KOHTPOJEM
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(3,86%) minBuIIMBCA ii BMIiCT TiIbKM Y Tpo6i No 4 3 BUKOPHMCTaHHSIM
Giomobpusa Ne 1 Ha 4,92% 3arainbHoi Macu. A 'y 2022 p., IOPiBHSIHO 3
KoHTpoJeM (3,76%), 3pocTaHHSI BMiCTy OpraHiuHOI PeYOBMHU BiI3HAYEHO
y mipo6ax Ne 4 (6iomobpuBo Ne 1) Ha 11,16% ta y nmpo6i Ne 5 (GiogoGpu-
Bo N 2) — Ha 8,76% 3arajabHOI MacH BiZITOBIZHO, 10 MOXHA MOSCHUTHU
OiBIIIOI0 Oi0JTOTIYHOIO aKTUBHICTIO IPYHTIB [21].

BUCHOBKHN

BukopuctaHHsI opraHiyHUX OJOOPUB PiZHOTO MOXOMXKEHHS 32 BUPO-
uryBaHHs (yHmyka B ymoBax [liBmenHoro Cremy YkpaiHu cripusie mija-
BUILEHHIO BMiCTy OCHOBHUMX arpoxiMiuyHUX MOKa3HUKIB IPYHTY — a30Ty
serkoriapogizoBaHoro (91,0—98,0 mr/kr npu 84,0 MI/Kr — KOHTPOJIb),
pyxomux cnonyk dochopy (174,75—306,30 mr/xr npu 138,75 Mr/kr —
KOHTpoJib), Kamito (112,00—166,90 mr/kr ripu 108,40 Mr/Kr — KOHTPOJIb)
Ta opraHiyHoi peyoBuHu (3,78—4,18% nipu 3,76% — KOHTPOJIb).

[ToxazaHo mepeBaru 6iomoOpuB Ne 1 Ta Ne 2 Ha OCHOBI OCafliB CTIYHUX
BOJ 3 BUKOPMCTAHHSIM HAITOBHIOBAYiB POCIMHHOTO ITOXOMXKEHHS (CojoMa
MMIIEHUIII O3UMOI Ta JYIINMHHS HACiHHS COHSIIHMKA) Ta ¢ochaTMo0i-
nizyBanbHOI OakTepii Microbacterium barkeri JITI-1. Opraniudi noopuBa
COPUSIIOTh 3POCTAHHIO BMIiCTy MOXWBHUX PEYOBUH Yy IPYHTi, aKTUBi3allii
MiSUTBHOCTI €KOJIOrO-TPpOMIiYHUX TPYI MiKPOOPTraHi3MiB, 1110 TPU3BOAUTH 10
MiABUILIEHHS 0i0J0TriYHOI aKTUBHOCTI I'PYHTY Ta, BillIOBIAHO, BPOXKAMHOCTI
CIJTCBKOTOCTIONAPCHKUX KYJBTYD.

®DinancyBaHHs: TOCHiIXeHHs npoBonuin B pamkax ITHJ/I 11 «biono-
TiYHi METOAM 3aXUCTYy POCIMH 3a YMOB €KoJorizalii 3eMiepoocTBa» («bio-
KOHTpOJIb»); JIP No 0121U10947.

Konduikr inTepeciB: aBTOpM IeKJIapylOTh MPO BiACYTHICTh KOHMJIKTY
IHTepeCiB.
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Organic fertilizers in increase of hazelnut yield

Goal. To assess the effect of various organic fertilizers on the yield of
hazelnut plantations in the conditions of the Southern Steppe of Ukraine.
Methods. Field experiment, laboratory-analytical, comparative. Results. The
influence of organic fertilizers of various origins was studied (cattle manure;
chicken droppings; Biofertilizer No. 1 — sewage sludge (SW) of the biolo-
gical treatment station (SBO) «Pivdenna» in Odesa + winter wheat straw +
Microbacterium barkeri LP-1 (M. b.); Biofertilizer No. 2 — «Southern» SBO +
sunflower seed husks + M. b.; «Pivdenna» SBO, Odesa) on the agrochemical
parameters of ordinary medium-humus chernozem in the conditions of the
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Southern Steppe of Ukraine for the cultivation of hazelnuts. It is shown that
in comparison with the control of 2021 and 2022, an increase in the content
of easily hydrolyzed nitrogen, mobile forms of phosphorus and potassium,
and organic matter is noted in all variants of the experiment. Conclusions.
The use of organic fertilizers of various origins for the cultivation of hazelnuts
in the conditions of the Southern Steppe of Ukraine helps to increase the
content of the main agrochemical indicators of the soil — easily hydrolyzed
nitrogen (91.0—98.0 mg/kg with 84.0 mg/kg — control), mobile phospho-
rus compounds (174.75—306.30 mg/kg at 138.75 mg/kg — control), potas-
sium (112.00—166.90 mg/kg at 108.40 mg/kg — control) and organic matter
(3.78—4.18% and 3.76% — control). The advantages of biofertilizers No. 1
and No. 2 based on sewage sludge with the use of vegetable fillers (winter
wheat straw and sunflower seed husks) and the phosphate-mobilizing bacte-
rium Microbacterium barkeri LP-1 are shown. Organic fertilizers contribute
to the increase in the content of nutrients in the soil, the activation of the
activity of eco-trophic groups of microorganisms, which leads to an increase
in the biological activity of the soil and, accordingly, the yield of agricultural
crops.

biological activity; nut-bearing plants; soils; fertilizers; nutrients; pro-

ductivity
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INPOAYKTUBHICTHb TA OCHOBHI ITOKASHUKUA
INPUJATHOCTI 10 MEXAHI3OBAHOI'O 3bMPAHHA
CYYACHHX COPTIB KBACOJII 3BUYAMTHOI
(3EPHOBOI)

Meta. BuBueHHA BUCOTM POCIMH, BUCOTY INPUKPINJIEHHA HUXXHHOTO
606y, macu 1000 HacCiHUH, TPUBAIOCTI ePiORY JOCTUTAHHSA Ta IPOJSYKTUB-
HOCTi Cy4acHMX COpTiB KBacojii 3BM4YaiiHol (3epHOBOI) 3a/IeXKHO Bifi TeXHO-
JIOTiYHMX NpUIIOMiB BupoujyBaHHA. Metomu. ITonboBuit — [/11 BUSHaYeHHA
BIUCOTH POCIIVH Ta YPOXKAHOCTI 3epHa; 1abOpaTOpHMIT — M/Is BUSHAYEHHS
OCHOBHUX €/IEMEHTIB CTPYKTYPM BPOXKal0 POCIMH KBAcO/Ii 3BMYAHOI; CTa-
TUCTUYHUI — JUI1 MaTeMaTU4HOI 00pOOKY TaHMX METOLOM JVICIEPCiiTHOro
aHaizy. Pesynprarn. Yci mictb copriB KBacosni 3BM4aiiHoi (3epHOBOIL), AKi
BUBYAIU B focifi, Oynu kymoBumu. OpHak y coptiB Hara Ta BykoBuHka
BiZI3HAYEHO MOABY HYTYI04Oi BEPXiBKIM Y POKM 3 HAIMIDHUM 3BOJIOKEHHAM.
HaiftH1mX4010 BICOTOI0 IPYKPIM/IEHHA HIDKHBOTO 600y XapaKTepy3yBaBCs
copr Cnaia — 8,1—8,8 cm. Inmni mocmimxysani copru 6ymu 6inbin Tex-
HOJIOTiYHMMU. 30KpeMa, copT lajakTuka MaB BUCOTY IIPUKPIIlTIEHHS HMX-
Hporo 606y 10,1—10,6 cM, Bykosunka — 10,5—11,5, Hara — 10,5—11,8,
Pocp — 11,4—12,4 cm. IligBuiieHe posTallyBaHHsA HIDKHBOTO 600y y cop-
Ty Orpana (12,9—13,5 cM) Z0O3BOJISE 3BeCTU O MiHIMyMY BTpaTy 3a IIps-
MOro koMmbOalHyBaHHA. Yci TOCTIPKyBaHi COPTM May HaciHHS cepefHbOI
KpynHocTi (Big 201 mo 400 r). Haiigpibuimmm 6yno Hacinus y copry By-
KOBMHKa — 204,0—212,6 r. Hait6inburoro maca 1000 Hacinun 6yma y copty
lamakTnka — 323,5—337,9 1. Yci coptu KBacosi 3BMYalHOI, 10 BUBYAINC B
TOCIifi, 3a BUK/IIOYeHHAM [a/laKkTHKM, IepeBUILyBajIM IO YPOXKaHOCTI 3ep-
Ha copt bykoBuHka. Ha BapianTi 6e3 iHOKy/ALii HACIHHA Ta BUKOPUCTaHHSA
ryMary Kajiiio ypoxaiiHicTb 3epHa copty lamaktuka 1,33 T/ra, mo 6yno Ha
34,5% MeH1lIe, IOPIBHAHO 3 cOpTOM bykoBunka. KommniekcHe 3acTocyBaH-
Hs {HOKY/ISIHTIB Ta IyMaTy Kasilo 3a0e3IedmnIo CyTTEBUIL IPUPICT yPOrKaio
3€pHa JOCTi)KYBaHUX COPTiB KBACOJIi 3BMYaliHOI. MaKcuManbHUIT IPUPICT
ypoxaro B gocmizi (0,27 T/ra ab6o 11,0%) omeprkaHo Ipy IpOBELEHHI Iepey-
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ITOCIBHOI IHOKY/IALIL HACIHHS Ta ABOX IT0O3aKOPEHEBUX ITiJPKUBIEHD T'yMaTOM
KaJIilo I10CiBiB KBacosi 3BMy4aiiHoi copty Orpazna. BucHoBku. Yci coptu, 10
BMBYA/INCA B IOCTi/li, € KyIOBMMM Ta KyLOBMMM 3 HyTYIO4OI0 BEPXiBKOIO
i mpupaTHUMM O MPSAMOro KoMOailHyBaHHA. MaKcUManbHMIL PiBeHDb ypo-
aitHoCTi 3epHa 3abesneunu coptu: Otpaga — 2,72 1/ra; Hata — 2,65 1/Ta
ta Pocb — 2,54 T/ra 3a iHOKynALil HaciHHA 6iomnpenaparamu PusoakTus +
Rootella, BHecenns minepanbroro fob6pusa B o3i N, P K, Ta 1Box mosa-
KOPEHEeBMX IIiJPKMBJ/IEHb TYMaTOM KaJlilo.

COPT; YPOXKAIHICTh; BUCOTA POCJMH; BUCOTA MPUKPINJIEHHS HIKHbOTO
000y; maca 1000 nHacinun

VY cBiTOBOMY 3eMIepOOCTBi 3epHOO000BI KYJbTYpU 3aliMalOTh ITLJIOLLY
noHan 100 muH ra. HaitGinby mioumy cepes 3¢pHOO000BUX 3aiiMaloTh
cost (6inbire 50 mutH ra), kBacons (34,5), vyt (16,8) ta ropox (8,1 MJH ra).
B Vkpaini st MakcumanbHO €(peKTUBHOTO BUKOPUCTAHHS arpOTeXHOJIO-
TiYHOrO IMOTEHIIiaTy 3¢pHOO000BUX KYJIbTYP BaxkIMBOIO € pO3po0Ka amarn-
TUBHMX TEXHOJIOTili BUPOLIYBaHHS, sIKi 3 ypaXyBaHHSIM IPYHTOBO-KJIiMaTUY -
HUX 0COOJIMBOCTEN perioHy 3abe3rnevyaTb MaKCUMAaJbHO TOBHY peajizallito
reHeTUYHOro noTeHuianay coptTiB [1, 2]. KBacosss — onHa 3 HaliBaXJIMBILLIMX
36pHOO000OBUX KYJIBTYpP B YKpaiHi, TOMy BUPOOHULITBY HEOOXiIHI COPTHU
KBacoi, siki 3a0e3mevarb BUCOKY i CTiliKy ypoxaiHicTh |3, 4]. MiHepaibHi
I00puBa, CTUMYJISITOPU POCTY, MiKpOI0OOpHMBa € HEBil'€MHUMMU CKJIaI0BU-
MU B T€XHOJIOTii BUPOILYBAaHHS KBAaCOJIi, a/>Ke BOHU MiABUIIYIOTh CXOXICTh
HaCiHHS, MOCUJTIOIOTh iIMYHITET POCIMH, MIPUTHIYYIOTh PIiCT MAaTOreHHOI Mi-
KpodJiopHu, 3aXUlaloTh POCAMHU Bif CTPECIB YIIPOJOBX BereTallii, MiIBu-
LIYIOTh e(PeKTUBHICTD il (DYHTILINIiB, CTBOPIOIOYM CBOEPITHUI Oap’ep ist
30yIHUKIB 3aXBOPIOBAHb POCJIMH 1 3aBASIKU LIbOMY 3a0€3MeUyIOTh BUCOKY
ypoxKaiHicTh 3epHa KBacoJi [5—7]. [Ipore cyyacHi TeHASHIIT MiABUILIEHHS
L[iH Ha MiHepaJbHi JOOpUBa Ta EHEProHOCIi CITOHYKAIOTh J0 IMOIIYKY TaK1X
TEXHOJIOTiii BUPOILILYBaHHS 3€pHOO0O0BUX KYIBTYDP, V SIKMX MOENHYIOTHCS
e(eKTHUBHI arpo0ioO0TiYHi 3aX0AM ONTUMI3allil XXMBJIEHHS 3a PaXyHOK 3a-
CTOCYBaHH$ iHOKYJISLIIL, JIHIAKMA CydacCHUX MIKPOIOOPUB Ta iX KOMOiHallii
3 ypaxyBaHHSIM KPUTUYHUX (DEHOJOTIYHMX CTafili PO3BUTKY POCJIWH, IO
y MiICYMKY rapaHTy€ peajizallilo SIK aJallTUBHOIO TMOTEHIiany KyJIbTypH,
TakK i ypoxKailHOro nmoteHuiainy copTiB [8, 9].

3epHOBa MPOAYKTUBHICTb KBAaCOJIi € KOMIUIEKCHOIO O3HAaKOlO, sKa
BKJTIOYA€ TOMNepeIHi (popMOyTBOPIOIOUi €JIeMEHTH CTPYKTYypU Bpoxaro [10].
3a OCHOBHMMU €JIeMEHTaMM CTPYKTYpM Bpoxarto (KiJbKicTio 0006iB i Ha-
CiHMH Ha OJHIM pOCIMHI, MAacOO HACIHMH 3 OJHIEI POCAMHU Ta MacOI0
1000 HaciHMH) MOXHA OLIIHUTU 3araJibHY MTPOMYKTUBHICTD MOCIBY KBacOJIi
3BuyaiiHoi [11].

OxpiM BUCOKOI MPOAYKTUBHOCTI, Cy4aCcHi COPTU KBacoOJii 3BUYaiHOI
MOBUHHI OYTU TEXHOJOTIYHMMU, TOOTO MPUAATHUMU JJIsI MEXaHi30BAaHOTO
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30MpaHHA Ypoxaro. MOXIIUBICTh MEXaHI30BAHOTO 30MpPaHHS YPOXAIO KBa-
coni 3BuyvaiiHoi (Phaseolus vulgaris L.) BU3HAYa€THCSI MPUIATHICTIO POC-
JIMH J0 TIPSIMOT0o KOMOaiiHyBaHHS Ta HaciHHS 10 oomonoTty. [IpuaaTHicTh
POCJIVH KBacoJi 10 MPSIMOT0 KOMOAitHYBaHHS 3yMOBIIOIOTh O3HAKW: THUIT
pociuHU (KyLOBUIT a00 KYLIOBUI 3 HYTYIOUOIO BEpXiBKOIO), BUCOTA PO3-
TallyBaHHsI HIDKHBOTO sIpycy 000iB Ha pociuHi (moHan 10 cMm), ApyKHiCTb
JI03piBaHHS (TPUBAIICTH Tepiomy A03piBaHHSI He Oinbiue 7 mi0). [Mpunat-
HICTh POCJIMH KBaCOJi 10 OOMOJIOTY 3YMOBIIIOEThCS HE3HAYHUM TpaBMY-
BaHHSIM HaCiHHS TIpU OOMOJIOTI Ta 3a0e3Ieuy€eThCsl O3HAKaMUM HACiHHS:
MaJjia abo cepenHs KpymnHicTh HaciHHsA (Maca 1000 HaciHMH He Oinblie
400 1) [12—14].

Mema docaidxcens. BUBUeHHs BUCOTH POCIIMH, BUCOTH TIPUKPITUIEHHS
HWXHBOTO 000y, Macu 1000 HaciHWH, TPUBATOCTI TIEPIOAY MOCTUTAHHS Ta
MPOAYKTUBHOCTI Cy4aCHUX COPTiB KBACOJi 3BUYAHOI (3€pHOBOT) 3aJIe3KHO
Bil TEXHOJIOTIYHUX METO/IiB BUPOIIYBaHHSI.

Memoouxa docaioncens. JJocninKeHHS TPOBOAUIN BIpoaoBxk 2018—
2021 pp. Ha KocmiaHOMY 10JTi ByKOBUHCBHKOI Iep>KaBHOI CLTBCHKOTOCTIONAp-
CBKOI TOCTiIHOI cTaHIlil [HcTUTyTy citbebKoro rocnogapctBa Kapnatcbkoro
periony HAAH. Ilepen ciB60t0 HACiHHSI KBAcOJIi 3BUYaiiHOT 00p0o0Isiiin 6io-
npenaparamu Puzoaktus (Rhizobium leguminosarum bv. phaseoli exo/011)
ta Rootella (Glomus Intraradices). BuzHayanu BUCOTY POCIUH IIISIXOM 3aMi-
Py Ha 3aKpilieHUX KiJJoUKaMu 25-TH pOCIMHAX Y TPUPa30Biii MOBTOPHOCTI
Ha JBOX HECYMIXKHMX MOBTOPEHHSX. 30Mpalu OOJIKOBi AUISIHKU MPSIMUM
kombOaitHyBaHHsM. CHOIIOBI TTpoOM BiOMpany HaTepenoaHi 30MpaHHs 3
MaliIaHYMKiB, BUAIJICHUX JUTSI BABHAUYEHHS TYCTOTU CTOSTHHST pocinH. Poc-
JIMHM i3 3aKpilUIeHUX MalAaHUYMKIB 00€peXHO, HE MOPYLIYIOUM LiIICHOCTI
KyILIiB, BUKOITYBalu i 00’€qHYBalu Yy OOUH CHiN. BucoTty nmpukpimieHHs
HIDKHIX 000iB BU3HAYajMd, BUMIPIOIOYM BiICTaHb Bill KOPEHEBOI IIMHAKU 10
MiClIsl IPUKPITUIEHHST HUXKHBOro 000y y 25-Tu pociauH. CHin obpizanu Ha
BUCOTI 3pi3y 3a KoMOaiitHOBOro 30upaHHs. OOpizaHUl i 3BaXK€HUI CHIIl 00-
MOJIOUYBaJIH, TIOTiM Bu3HavYaum Macy 1000 HaciHuH. [I19 BUSHAYCHHS Macu
1000 nacinuH 3 dpakilii YUCTOro HACIHHS BiIOMpaIU MiApsI ABi MPoOU 1o
500 1T. y KOXHIl i 3BaxyBaiau 3 TouHicTio 10 0,01 r. SIKIo po30iXKHICTL
MixX Macamu 000X Ipo0 He mepeBullyBana 3% cepenHboi, MiACyMOBYBAIN
Macy nepiuoi i apyroi npo6 [15]. CtaTuctuuyHy 00poOKYy pe3ybTaTiB 10-
CJIiKEHb MPOBEAEHO METOIOM JAMCIIEPCIHHOTO aHai3y.

Pesyavmamu ma o6206openns docaioncenb. OKpiM BUCOKOI i CTA0IIb-
HOI 32 pOKaMy BPOXKAMHOCTI LIIHHUM MOKA3HUKOM JIJISI IOLIUPEHHS COp-
Ty KBacoJi 3BMYAlHOI (3¢pHOBOI) Y BUPOOHUIITBO € MPUIATHICTH POCIMH
1o npsimoro koMmOaiiHyBaHHs. [Tpotsarom 2018—2021 pp. BUBYAIM BUCOTY
POCJIMH Ta BUCOTY MPUKPITIJIEHHSI HUXKHBOTO 000y Y 1IECTHU COPTiB KBAcoJIi
3BUYAHOI (3€PHOBOI) 3a7I€XKHO BiJl TEXHOJOTIYHUX MPUAOMiB BUPOILILYBaH-
Hs. BcTaHoBieHo, 1110 yci 1IicTh copTiB Oynu KymoBuMu. OmHaK y COPTiB
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Hara ta bykoBrHKa Big3Hau€HO TOSIBY HYTYIOUOI BEPXiBKM Yy POKHU 3 Ha-
MipHUM 3BOJIOKEHHSIM. BinmoBigHo, 11i copTy OyJIM HAaWBUILIMMU Y TOCITii:
BUCOTa pOCIvH copty bykoBuHka cranosuna 46,2—50,1 cm, copty Hata —
49,8—55,6 cM. PocauHu kBacoJi 3BU4aitHol (3epHOBOI) copTiB ["ajakTuKa,
Cnagist, Pock Ta OTpaga Oy/iy KyLIOBUMM 3 OOMEXEeHUM TUITOM pocTy. Bu-
cota pociauH coprtiB ['amaktuka ta Cnasist cranoBwia 29,8—33,4 ta 31,6—
34,0 cm BignosinHo. Binbii Bucokopocaumu Oynu pocinHu coptiB Pock Ta
Orpaza, BucoTa sgkux craHoBwmia 41,6—45,7 ta 46,5—50,4 cm. Otxe, yci
COPTH, 1110 BUBYAJIMCS B NOCHiMdi, € KyILIOBUMU Ta KYIIOBUMHU 3 HYTYIOUOIO
BEPXiBKOIO 1 MPUAATHUMU A0 MPSIMOro KomOaiiHyBaHHs (Tabu. 1).

OKpiM TUMY POCTY i BUCOTH POCIUH MPUAATHICTb COPTY KBACOJi 3BU-
YyaifHoi (3epHOBOI) A0 MEXaHi30BAHOTO 30MpaHHS BU3HAYAETHCS MEPI 3a
BC€ BUCOTOIO MPUKPIMIEHHSI HUXHbOro 600y. Bimomo, 1110 BHcoTa Kpi-
TUIEHHSI HVKHIX 000iB 3MiHIOETBCS 3aJIEXKHO Bill COPTOBUX OCOOJMBOCTEM
KkBacoJji [16—18]. Po3pi3Hg0Th Ay:Ke HM3bKE PO3TALIyBaHHS HUKHBOTO
sgpycy 6006iB Ha pociauHi (MeHie 1,0 cMm, 6an 1), Husbke (1,0—4,9 cm,
6an 3), cepennHe (5,0—9,9 cm, 6an 5), Bucoke (10,0—14,9 cm, 6an 7) ta
nyxe Bucoke (15,0 cm i Ginbiue, 6an 9) [19]. [lpunatHuMU 10 MexaHi-
30BaHOTO 30MpaHHS ypOXal BBaXalTh KYLIOBi Ta KYILIOBi 3 HYTYIOUOIO
BEPXiBKOIO 3pa3KM 3 BHCOTOIO PO3TAIllyBaHHSI HMXKHBOTO sSpycy 000iB Ha
pocauHi 10 cM i Buie (6an 7 tTa 9) [13]. HaliHMXK4010 BUCOTOIO MPUKPIi-
TUJIEHHST HUXKHBOTO 000y XapakTepu3syBaBcs copT Cnasig — 8,1—8,8 cMm.
[HIi gocnimkyBaHi copTu Gy/u GiblI TEXHOIOTIYHUMU. 30KpeMa, copT
lajakTiKa MaB BUCOTY MPUKPIIIeHHS] HUXKHBOro 606y 10,1—10,6 cMm, By-
koBuHka — 10,5—11,5, Hara — 10,5—11,8, Pocs — 11,4—12,4 cm. ITinBu-
LEHEe pO3TalllyBaHHS HMXHBOTO 0600y y copty Otpana (12,9—13,5 cM) no-
3BOJISIE 3BECTU 0 MiHIMyMY BTpaTU IpU NpsIMOMY KoMmbaliHyBaHHi. OTXe,
BUCOTa POCJIMH KBacoJi 3BUYaiiHOI (3€pHOBOI) i po3TalllyBaHHSI HUXKHBOTO
000y mepeBaxkHO 3ajieXalu Bifi COPTOBUX OCOOJMBOCTEH i 3HAUHO MEH-
1IIOX0 MipOIO BiJl JOCTIMIXKYBAHUX TEXHOJIOTIYHUX MPUAOMiB BUPOLLYBAHHS.
JocToBipHEe 30iJbLIEHHS BUCOTU POCJIUH il BIUIMBOM iHOKYJIIOBAHHS
HacinHs 3adikcoBaHo y copriB Bykosunka (3,1 cm ab6o 6,7%) i Hara
(3,4 cm ab6o 6,8%). Ilin mieto iHOKYJISIHTIB Ta TyMaty KaJlilo CIIOCTepirain
TUIBKW TEHAEHLIO J0 3pOCTaHHS BUCOTU MPUKPITJIEHHSI HUXKHBOTO 000y .

s 300py Bpoxaro NMpsiMUM KOMOAHYBaHHSIM HEOOXiAHE MOBHE J10-
CTUTaHHS KBacoJIi 3BMYaiiHO1 (3epHOBOI). Hammmuy nociaiaKeHHsIMU BCTa-
HOBJICHO, 10 TPUBAJICTh MEPIOAY «I10YATOK AOCTUIAaHHS — IIOBHE J0-
CTUTAaHHS» Y KYILIOBMUX COPTiB KBacoji CnaBis i [NamakTuka craHosuia 4
nobu, y copty Otpaga — 5 1i6, y copty Pock — 6 11i0, a y KylLIOBUX COPTiB
(3 HyTyOUOI0 BepxiBKo pociuH) bykoBuHka ta Hata — 7 nmi0.

IIpupaTHiCTb COPTiB KBacoJli 3BUYANHOI (3€pHOBOI) 10 OOMOJIOTY 3y-
MOBJIIOETBCSI, TIEPII 3a BCe, KPYMHICTIO HaciHHA (Macoto 1000 HaciHWH).
IMpunatHi 0o obmosioTy 3pa3ku moBuHHI Matu macy 1000 HaciHuH He
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1. OcHOBHi MOKa3HUKH NMPUIATHOCTI POCTHH
KBaCcOJIi 3BUYAITHOT 10 MPSMOro KOMOQITHyBaHHS 3aJI€XKHO Bil COpTY,
iHOKyIsaWii HAciHHA Ta ymoOpennsi, cepemne 3a 2018—2021 pp.

Brcora Bucora Maca | TpusanicTb
npukpiniaenss | 1000 nepiony
Copr Yno6penns poch;:m, HIDKHBOTO | HACIHHMH, | JOCTHTaHHS,
000y, cM r 2o
Inokyasauia nacinns — o6pobka nacinns 6000t
Byxoniia N,,P, K,, — don 46,2 10,5 204,1 7
®oH + rymar kanio | 47,5 10,7 216,5 7
r N,,P K, — don 30,1 10,4 323,5 4
ajaKThKa
®on + rymar kamiro | 29,8 10,1 3239 4
Conani N,,P, K,, — ¢don 31,6 8,2 251,9 4
TTaBist
®oH + rymar Kaiito 32,2 8,1 257,4 4
p N,P, K, — don 41,6 11,4 250,0 6
0Ch
®on + rymar xanio | 43,2 12,0 257,7 6
o N,,P, K,, — ¢don 46,5 12,6 213,6 5
Tpaia
®DoH + rymar kaiito 48,9 12,9 221,9 5
u N,,P, K, — don 49,8 10,5 209,0 7
ara
®on + rymar xaniro | 51,0 11,1 214,1 7
Puzoaxmue + Rootella
Bykoniiia N,,P, K,, — don 49,3 10,8 212,3 7
®oH + rymar Kaiiio 50,1 11,4 212,6 7
P N,,P,,K,, — don 32,7 10,6 331,0 4
®oH + rymar kaiiio 33,4 9,9 337,9 4
Corani N,P K, — don 32,5 8,3 251,9 4
NaBist
®oH + rymar Kaiiio 34,0 8,8 260,2 4
Pock N,,P,,K,, — don 43,9 11,2 250,9 6
®oH + rymar kanito | 45,7 11,4 255.0 6
o NP, K, — don 48,1 13,0 221,9 5
Tpaga
P ®oH + rymar kanito | 50,4 13,5 219.8 5
Hara N,,P,,K,, — don 53,2 11,4 216,0 7
®oH + rymar kajiio | 55,6 11,8 214,5 7
HiP05 2,9 0,9 8,4 -
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oinpmre 400 r [19]. Ane HaciHHS, y gkoro maca 1000 HaciHWH OinbIIe
300 r, a TOBIIMHA HACIHWHU BiMHOCHO ii TOBXWHM HeBeaunka (hopma Ha-
CiHMHM CTHUCHYTa Ta HaIiBCTUCHYTa), TPABMYETbCS Oilblle, HixK TOBCTE
HaciHHs ((popMa HACiHMHM KyJIsIcTa, eIiNTUYHA Ta roaoBxeHa) [13]. Maca
1000 HaciHuH KBacoJii Oinble 3aaexXuTh Bia copTy [20]. Yci gocmimkyBaHi
HaMU COPTH MaJii HaciHHS cepeaHboi KpymHocTi (Big 201 go 400 r). Haii-
NpiGHiMM Oys10 HaciHHsS y copty bykoBunka — 204—212,6 r. Haiibinb-
woro maca 1000 HacinuH Oyna y copry Namaktuka — 323,5—337,9 r. Skio
Mig Ji€10 iHOKYJISIHTIB CIOCTEPIraiu TiJIbKU TEHASHIIII0 A0 3pOCTaHHS Macu
1000 Hacinun coptiB bykoBunka, I'anmaktuka, Otpaga i Hara, To no3sa-
KOpPEHEeBi MiIXKUBJIEHHS TOCIBiB T'yMaTOM KaJlito JOCTOBIpHO IMiIBUILIMIN
macy 1000 HacinuH coptiB bykoBunka i OTpana.

JlocmimKeHHSIMM BCTAHOBJICHO, 110 Ha BapiaHTi 3 (POHOBUM XKUBJICH-
Ham (N,,P, K, )) 6e3 iHOKynALil HACIHHA Ta TO3aKOPEHEBUX ITiIKUBJIEHD
copt bykoBuHKa chopmyBaB ypoxalHicTh 3epHa 2,03 T/ra. Yci coptu
KBacoJIi 3BUYaifHO1, 1110 BUBYAJIMCS B IOCiAi, 3a BUKIOUeHHsIM ["amakTu-
KM, MEePEeBUIIYBaIU MO ypoxkaiHOCTI 3epHa copT bykoBruHka. Ha BapiaHTi
0e3 iHOKYJSIIil HACIHHS Ta BUKOPUCTAHHS TyMarTy Kalilo ypOXaWHiCThb
3epHa coprty lanaktuka cranoswia 1,33 1/ra, mo Ha 34,5% meHie, mo-
piBHSIHO 3 copToM bykoBuHKa. Ha 11boMy 3K BapiaHTi XKUBJIEHHSI HABUIIY
ypoxXaliHicTh chopMyBaiu copTu KBacoJii 3BuyaiiHoi Hara tTa Otpama —
2,41 Ta 2,45 1/ra BianosigHo, 1o Ha 18,5 ta 20,7% nepeBUIIMIIO TPO-
IYKTUBHICTH copTy BykoBuHKa. JIBOpa3oBe Mo3aKOpeHEBe MiKUBICHHS
MOCiBiB TYyMaTOM KaJjlil0 MO-Pi3HOMY BIUIMBAJI0O Ha MPOAYKTUBHICTh J0O-
CJIIIDKYBAaHUX COPTIB KBacoJjii. HaliMeHIMiA mpupicT 3epHa Bill BUKOPUC-
TaHHS TyMaTy Kaililo oxepxaHo y coprty lamaktuka — 0,07 T/ra, Haii-
Ginbmit — y coprtis Cnasist Ta Hata — 0,14 1/ra. IHokynsuist HaciHHs
oionpernapatamu Puzoaktus Ta Rootella 3a06e3neuniia 3pocTaHHsI 36 pHOBOI
npoaykruBHocti Ha 0,05—0,14 1/ra. HaitGinbimmit mpupicT Big BUKOpUC-
TaHHSI iHOKYJISTHTIB ojiep>kaHo Ha copTtax Otpanma ta Hata — 0,14 T/ra
(Tabm. 2).

KomruiekcHe 3acToCyBaHHS iHOKYJISTHTIB Ta T'yMaTy Kajlito 3a0e3rne4m-
JIO BUILMN IPUPICT YpoxKaro 3epHa JAOCIIIKYBAaHUX COPTIiB KBacoJli 3BU-
yaliHoi. ¥ copTy KBacoJi 3BuMYaiiHoi BbykoBuMHKa Ha BapiaHTi 3 mepen-
MOCIBHOIO iHOKYJISII€EI0 HACIHHS Ta BHECEHHSIM TyMaTy KaJlilo MPUpPICT
ypoxato ctaHoBuB 0,11 T/ra abo 5,1%. INpupict ypoxkaio copty Pock Ha
3a3HavYeHoOMY BapiaHTi ynoopeHHs1 ctaHoBuB 0,22 T/ra abo 8,7%, copty
Hata — 0,24 1/ra a6o 9,1%. MakcuMaabHUI MIPUPICT YPOKAIKO B HOCIiAi
(0,27 t/ra a6o 11,0%) onep:kaHO 3a MepPeANOCiBHOI IHOKYJISILII HACIHHS Ta
JIBOX MO3aKOPEHEBUX ITiIXXMBAEHb TYMaTOM KaJilo IOCiBiB KBacoJi 3BU-
yaitHoi copty OTtpaza.
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2. IIpoayKTHBHICTh COPTIB KBACOJIi 3BHYANHOT 3a/I€KHO Bi/l iIHOKYJISAIIi
HaCiHHA Ta ynAoOpeHHs, T/ra (cepeane 3a 2018—2021 pp.)

YpoxaiiHicTb 3epHa, T/ra

Copt (unMHHUK A) VYao0pennsi (ynHHUK B)

N,,P,K,, — don | ®oH + rymar Kaiio

Inoxyaauia nacinna (wunnux C) — 00pobka HACiHHA 600010

BykoBuHka 2,03 2,15
lanakTuka 1,33 1,40
Crasist 2,10 2,24
Pocb 2,32 2,44
Orpama 2,45 2,58
Hara 2,41 2,55

Puzoaxmue + Rootella

BykoBuHka 2,08 2,14
lanmaktuka 1,45 1,49

Crasist 2,16 2,26

Poch 2,40 2,54

Otpana 2,59 2,72

Hara 2,55 2,65

HIiP, r/ra: A —0,09; B — 0,06; C — 0,07; AB — 0,13; AC — 0,14; BC — 0,10;
ABC — 0,18
BUCHOBKHA

VYci coptu, 110 BUBYAIMCS B AOCHIiIi, € KYIIOBUMU Ta KYLLIOBUMU 3
HYTYIOUOIO BEpXiBKOIO i MpUIATHI 10 MpsIMOro koMmbaliHyBaHHsI. Bucora
POCJIMH KBacoJli 3BUYaiiHOi (3epHOBOI) i po3TalllyBaHHSI HUXKHBOTO 000y 3a-
JIEXUTH TIEPEBAXKHO BiJl COPTOBUX OCOOJIMBOCTEH i 3HAUHO MEHIIIOI0 Mipoo
Bill AOCJTIIXKYBAHUX TEXHOJOTIYHUX MPUHOMIB BUpOLYyBaHHS. HaliHrx4yo10
BUCOTOIO MPUKPITJIEHHS HUXXHBOTO 000y xapakTepusyBaBcst copT Cra-
Bi® — 8,1—8,8 cm. IlinBuileHe po3TalllyBaHHSI HUXXKHBOTO 000y Y COPTiB
Hara (10,5—11,8), Pocb (11,4—12,4) ta OTpana (12,9—13,5 cM) no3BoJisie
3BECTU IO MiHIMyMy BTpaTH 3a NMpSIMOro KombaiiHyBaHHsS. MaKcUMalb-
HUIT piBeHb YPOXKaHOCTI 3epHa 3ade3neunnu coptu: Otpana — 2,72 T/ra;
Hara — 2,65 1/ra Ta Poch — 2,54 T/ra 3a iHOKy/1s1Lii HaciHHs Giompemnapa-
tamu PusoaktuB + Rootella, BHECEHHSI TOBHOTO MiHEepaJIbHOTO JOOPUBA B

nosi N,,P, K, Ta 1BOX M03aKOpeHEBUX IMiIKUBIEHL [yMaTOM Kallilo.
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®DinancyBanns: nociimkeHHs mpoBomwin B pamkax [THJI 13 «CtBopeH-
HSI COPTiB 3epHOBUX, KPYIT' THUX, 3¢pHOO000BNX KYJIBTYp 3 KOMILIEKCHOIO
CTIHKiCTIO 1O CTpecOBUX (haKTOPIB CEPeAOBMIIA, TTiABUILEHOIO SIKICTIO BPO-
Karo» («3epHOBI, KPYIT' sTHi, 3epHO0000Bi KyIbpTypr»); AP Ne 0121U100745.

KonduikT inTepeciB: aBTOp AeKJIapye MPO BiACYTHICTb KOHMJIIKTY iH-
TepeciB.
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Productivity and basic indicators of common bean (haricot) modern
varieties suitability for mechanized harvesting

Goal. Investigation of plants height, a lower bean attachment height,
1000 seeds weight, ripening period duration, and productivity of common
bean (haricot) modern varieties, depending on cultivating technological
methods. Methods. Field method — to determine the plants height and grain
crop capacity; laboratory one — to determine the basic elements of common
bean plant crop structure; statistical — for mathematical data processing by
variance analysis method. Results. All the six common (haricot) bean va-
rieties investigated in the research, were bushy. However, the varieties Nata
and Bukovynka showed the «chick-pea» (twisted) top appearance in years
with excessive humidity. The variety Slavia was characterized by the lowest
height of the lower bean attachment — 8.1—8.8 cm. Other researched varie-
ties were more technologic. Particularly, the variety Galaktyka had the lower
bean attachment height 10.1—10.6 ¢cm, Bukovynka — 10.5—11.5, Nata —
10.5—11.8, Ros’ — 11.4—12.4 cm. The lower bean elevated location of the
variety Otrada (12.9—13.5 cm) allows to minimize the losses during direct
combine harvesting. All the varieties investigated by us had a medium-sized
seed (from 201 to 400 g). The smallest seed was in the variety Bukovynka —
204—212.6 g. The largest 1000 seeds weight was in the variety Galaktyka —
323.5—337.9 g. All the common bean vaieties researched in the experiment,
except Galaktyka, exceeded the variety Bukovynka by grain yield. Thus, on
the variant without seed inoculation and using potassium humate, the va-
riety Galaktyka grain yield made 1.33 t/ha, which was by 34.5% less, com-
pared to the variety Bukovynka. A complex use of inoculants and potassium
humate provided a significant grain yield increase of the researched com-
mon bean varieties. The maximum yield increase in the research (0.27 t/ha
or 11.0%) was obtained during pre-sowing seed inoculation and two foliar
feedings with potassium humate of common bean stands of the variety Otra-
da. Conclusions. All the varieties researched in the experiment are bushy,
and bushy with a «chick-pea» (twisted) top and suitable for direct combine
harvesting. The maximum grain yield level was provided by the following va-
rieties: Otrada — 2.72 t/ha; Nata — 2.65 t/ha, and Ros’ — 2.54 t/ha, during
seed inoculation with biologics Rhizoactive + Rootella, complete mineral fer-
tilizer introduction in dosage N_ P K, , and two foliar feedings with potas-
sium humate.
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variety; crop capacity; plants- and the lower bean attachment height;
1000 seeds weight
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Jlep>xaBHa ycTaHOBA «|[HCTUTYT OXOPOHM I'PYHTIB YKpaiHm»,
npoB. CeHbKiBcbkuii, 3, M. Kuis, 03190, Ykpaina

e-mail: info@iogu.gov.ua

BIUIMB PI3BHUX HOPM YIOBPEHHA HA AKICTb
CUIBCBKOTOCITOZAPCBKOI ITPOAYKIIII
Y KOPOTKOPOTALINHIN CIBO3MIHI

Merta. BuBUeHH BIUIMBY Pi3HUX HOPM YAOOPEHHS CIIbCbKOIOCIOfAp-
CBKIUX KY/IBTYP Y KOPOTKOPOTALiliHill CiBO3MiHi Ha AKICTb Ci/IbCBKOTOCIIO-
HapcbKoi MPOAYKI Ta Il yposkaiiHiCTh Ha pafioakKTMBHO 3a0py/HEHNX 3eM-
nax. Meromu. I fociipkenb y 3epHOBO-IIpOCanHiil ciBo3Mini 6y Bu6-
paHi HayKOBO-pEKOMEHMIOBaHi [JI JAHOIO PErioHy CilIbChbKOTOCIOAAPChKi
Ky/IbTypu: oBec — copT YepHiriBcbkuii 27; Tputukane — copt Aict Xap-
KiBCBKMIL; KYKYpyZ3a — copT XapkiBcbka 195 MB; kopMoBi 6ypsikit — copt
ExeHmop ¢ chbKuMii >KOBTUIA; IIOINH — copT IHgycTpianbumit. XiMiuHnii ckIaz
KOPMiB BU3HAYa/IN 32 3ara/IbHONPUIHATAMM METOAUKaMI. B pocnmHamuIb-
Kill MpOAYKIiI BU3HAYa/MM: CUPUI IPOTEIH — 3a 3araJibHMM a30TOM KJa-
cnyHMM MeTofioM 1o K'enbmamio; cupy KITKOBUHY — KUC/IOTHO-TYXKHUM
TifiponisoM; cupy 3011y — IUIAXOM CHAIIOBaHHA 3pa3KiB y MydenbHill medi
npu Temneparypi 500—600°C; cupuit >xup — MeTofioM Py’>kkocbkoro B amna-
pari Cokcnera. PesynpraTu. Icnifxennamn y 2015—2017 p. BCTaHOBJIEHO,
10 y Ci/IBCBKOTOCIIOAAPCHKIN IPOAYKII 2-T0 Ta 3-T0 BapiaHTIB yoOpeHHs
OLIbIIMIT BMICT CHPOro IpOTeiHy, CUPOro XUpPY, cupoi KIiTKOBUHU. BMmict
CUPOro IPOTEIHY y HACiHHI JIONMHY 3HaXOAUBCA y Mexax 25,54—31,01%;
y sepHi BiBca — 10,37—12,21; tputukane — 10,08—12,25; Kykypymsu —
9,40—11,78; y xopmoBux 6ypskax — 2,03—2,65%. Bmict cupoi 3omu 3a
POKM JIOCTIi/I>)KEHb BapiloBaB B MeXax: y 3epHi BiBca — 2,68—2,86%; TpuTu-
Kane — 2,19—2,41; xykypynsu 1,57—1,72; y Hacinzi monuny —2,74—3,01;
y 6ypsikax — 1,37—1,68%. BmicT cuporo »xupy 3a gOCIipKyBaHmit mepiop
CTAaHOBMB: y 3epHi BiBca — 3,72—3,97%; tputukane — 1,40—1,74; KyKy-
pymsu — 4,40—4,81; y HacinHi monuHy — 4,46—5,55; y KOpMOBUX 6yp;1—
Kax — 0,12—0,16%. BMicT cupoi KJIiTKOBMHI 3a POKM JJOC/i/[)KEHb CTAHOBIB
y 3epHi BiBca — 10,21—10,60%; Tputukane — 1,69—2,74; y 3epHi KyKypy-
m3u — 2,20—2,75; y HaciHHi monuHy — 13,29—14,38; y KOpMOBUX Oypsi-
kax — 0,93—1,05%. CepenHsa BpoXKaliHICTb BiBca 3a pOKMU JOCHI/KeHb 10
BapiaHTax yfoOpeHHs cTaHOBWIA 27,12—35,01 11/ra, IIpy bOMY IIPOCITIIKO-
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BYETbCS 301/IbIIIEHHS BPOXKAIHOCTI 110 BapiaHTax yHoOpeHHs Y MOpPiBHAHHI
i3 koHTpONIEeM Ha 15—46%. BpoxaitHicTp TpuTHKae Oyna B Mexax 39,75—
48,97 11/ra, 3a yMOBU 30i/IbIIIeHHA BPOXKAITHOCTI y 2- Ta 3-My BapiaHTaxX yHo-
OpeHHs Ha 3—7%. BpoyKaiiHiCTDb JIONMHY 3a POKYU FOCIIPKEHb CTAHOBI/IA
17,80—26,69 11/ra, Ipu LIbOMY YPO>KalIHICTD IIONMHY Y BapiaHTaX yAoOpeH-
Hs 2 Ta 3 6y/a Buioo Ha 4,8—17,2 11/Ta HXK Y KOHTPOJIi. YpOrKaitHICTb 3epHa
KYKYPYZ3U Ta KOPMOBOTO OYpsIKy y BapiaHTax ynoOpeHHs 2 Ta 3 TaKOX Ile-
peBMIIyBaIa IOKasHUK KOHTPOJII0. YPOXKailHiCTh KOPMOBOTO OYPsKY CTaHO-
BuIa 297,09—394,74 n/ra. YpokaliHiCTb KyKypynsu Oyma B Mexkax 48,85—
87,15 11/ra. BucHoBKuU. BcTaHOB/IEHO, 1O ¥ JOCTIIPKYBaHill cilbcbKorocno-
[apChKiit MpORYKLil y BapiaHTaX yRoOpeHH: 2 Ta 3 61IbLINII BMICT CHPOToO
IpOTeiHy, CUPOTO XUPY, cupoi KaiTKkoBuHU. CepefiHA BpoXKaliHicThb BiBca 3a
POKM IOCII/PKEHD 10 BapiaHTaX ymoOpeHHs craHoBuIa 27,12—35,01 n/ra,
ypOXanHicTh TpuTuKane — 39,75—48,97, monuny — 17,80—26,69, kopmo-
BOro OYypsAKy — 297,09—394,74, xkykypynsu — 48,85—87,15 nj/ra.

0BEC; TPUTHKAJIE; JIIONHUH; KOPMOBHIA OYpsK; KyKypyn3a;
KOPOTKOpOTAIiiiHa CiBO3MiHA; yI00peHHS; YPOXKAIHICTD;
PalioaKTUBHO 3a0pyaHeHi 3emi

Pamionoriuyna karactpoa Ha YAEC 3aBnana BeJIMKOi 1IIKOIM HAPOIHO-
MY FOCHIOAPCTBY, Y TOMY YKCIIi arpOIpOMUCIOBOMY BUPOOHULITBY YKpai-
HU, 3yMOBMJIA 3HAYHE TOTipIIeHHS 3arajJibHOI €KOJIOTiYHOI CUTYallii, O3HAa-
ypJacs Ha A0JI i 3M0poB’T MiJIbIOHIB JIoAelt. 3a CBOiMU MaciluTabamMu, 1aHa
aBapisi He Ma€ aHaJIoriB B icTopii JoactBa. Aapisd Ha YAEC npusBena 1o
3a0pynHeHHs nmoHan 145 tuc. km? TepuTopii YKpaiHu, peciyoJiiku 0i10pych
Ta pocifichKoi (pemeparlii, MITBHICTh 3a0pyIHEHHS pamioHykiigamu 'Y7Cs i
Sr nepesuiye 37 kbk/m2.

3a 30 poxiB, o MuHyau micaa aBapii Ha YAEC, panmiauifinuii ctan
3a0pyIHEHUX TEPUTOPiii 3HAUHO MoMimuBCs. CyTTEBI KOPEKTUBU Y CTPYK-
Typi posmoginy pamioHykiigiB '¥’Cs i *°Sr Ha TepuTopii YKpaiHu MoXHa
crocTepiraTv Ha CydyacHMX Marmax paaioakKTMBHOIoO 3abpyaHeHHs. [Turoma
aKTUBHICTh PEUYOBWH, 1110 MMOTPATTWIINA Y JOBKIJUISI, 3MEHIITMIACS TIPUOJIN3HO
y 200 pasiB. Ta pamioakTUBHICTb, 1110 3AJIMIIWIACS HA 3€MHill TTOBEPXHi 3a
Mexamu rnpomucioBoro maigaHunka YAEC, Oinblie HixX Ha 85% rmipen-
crapieHa 'Cs, maiike 10% — %Sr, pemta — TpaHCYpaHOBI €JIEMEHTH,
MepeBaXkHa JacTKa 3 SIKMX HajiexXuTh **'Pu [1—2].

BcTHOBIEHO, 1O 3aBASIKM BalTHYBAHHIO KHUCJIWUX TPYHTIB KPaTHICTh
3MeHIIeHHs akTuBHOCTI ¥’Cs craHoButh 1,5—4,0 paza, a *Sr — 1,5—2,5
paza. BHeceHHs1 y rpyHT KaiitHux 1o0puB go3sosisie y 2,0—4,0 pa3a 3MeH-
nTH akTuBHICTh ’Cs ta 'y 1,5—2,0 paza — akTUBHICTh *°Sr. 3a BHECEHHSI
dochopHUX TOOPUB KPaTHICTh 3MEHIIEHHsT aKTUBHOCTI '7CS cTaHOBUTH
1,5—2,0 pa3za, a ?°Sr — 1,5—2,5 paza. Tomy, Oys10 ITOCHTIIXECHO BILIVB
3aCTOCYBaHHS Pi3HUX HOPM JOOPUB Ha KUIBKICHI Ta SIKiCHi MOKa3HUKU
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YPOXANUHOCTI CUTBCHKOTOCMONAPCHKUX KYJIBTYP Ha 3€MJISIX, 3a0pYIHEHUX
pagionykiigamu [3—9].

Mema docaidacenv — BUBUYEHHS BILJIUBY Pi3HUX HOPM YIOOPEHHS CiJib-
CbKOTOCMOAAPChKUX KYJIbTYP Y KOPOTKOPOTAliiiHiii CiBO3MiHI Ha SIKiCThb
CUTBCHKOTOCITOAAPCHKOI MPOAYKILii Ta 11 YpOXKalHICTh Ha pali0aKTUBHO 3a-
OpYIHEHUX 3eMJISIX.

Memoouxa docaioncens. Jlocnimxenns nposoawiun y 2015—2017 pp.
Ha JIepPHOBO-III30JIMCTOMY I'PYHTiI Ha TepuTopii ¢c. XpuctuHiBka Hapo-
JNULIBLKOTO paiioHy 2KUTOMUPCHKOI 00J1acTi, sIKe BiIHOCUTBLCS A0 2-1 30HU
PanioaKTUBHOIO 3a0pyIHEHHSI.

st mocniakeHb y 3¢pHOBO-TIpOCaIHiil CiBO3MiHi Oy/iM BUOpaHi HayKo-
BO-PEKOMEH/IOBaHi ISl JAHOTO PETiOHY CiTbChKOTOCTIONAPCHKi KYJIBTYPH:
oBec — copt YepHiriBcbkuit 27; TputuKajae — copT Aict XapKiBChbKUIA;
KyKypynza — copT XapkiBcbka 195 MB; kopmoBi Oypsiku — copT ExeH-
nopMCHKUil XXOBTHIA; JTIOMUH — COPT [HAYCTpiaNbHUIA.

VYc¢i cinbchbKOrocnoaapchbki KyJabTypy BUPOLLYBaaU 3a 3arajbHOMPUii-
HsATOIO TexHosorie [10] y 3epHOBO-TIpocamnHiii CiBO3MiHi i3 HACTyMHUM
YepryBaHHSIM KYJIBTyp: OBEC — JIONUH — TPUTHUKAJe — KOPMOBI Oypsi-
KN — KyKypya3a. BupiBHIOIOUO0I0 KyIbTYPOIO Y HOCimi Oyia rpeuka. Cxemy
MPOBENECHHS NOCiMKEeHb HaBeAeHO Y Tabaumi 1.

KynbTypu BupollyBajii Ha TpboX (POHAX yIOOpPEHHSI:

1 — 6e3 n1oOpuB (KOHTPOJb);

2 — meplua HopMa yI0OpeHHS;

3 — ;mpyra HOpMa ymoOpeHHs.

Po3paxyHok HOpMM a30THUX TOOPUB MPOBOAVIIN Tl KOXKHY KYJIbTYpPY,
min 3amIaHoBaHui ypoxail. Hopma ¢ocdopHux moobpus 30inpiieHa y 1,5
pasa, a KajiliHuX 10OpuB y 2 pa3u y 3-My BapiaHTi, MO3asiK JOCTiIKEHHS
MPOBOVIIN Y 3a0pyIHEHI pafiOHYKIiIaMU 30Hi.

CiBo3MiHy 3akjafaid BoAHOYAC BciMa MOJSIMUA (OQHUM IOJIEM: Tep-
IIWA piK — OBEC, HACTYITHUIA — JIIONMH i T.1.).

Po3mip mocaigHoi ginsinku — 28 M2, 00J1ikoBo1 — 18 M2, Po3MmilleHHS
MITIHOK CUCTEMATUYHE.

XiMiYHUMIA CKJIaJ KOPMiB BU3HAYAIM 32 3araJibHONPUINHATUMU METOIU-
Kamu [11]. B pocIMHHMLBKIN TPOAYKLil BU3HAYAJIU:

— CUpPHIA TIpOTeiH — IO 3arajJbHOMY a30Ty KJIACUYHUM METOIOM TIO

K’enpnanio;

— CHpY KIITKOBUHY — KHUCJIOTHO-JYKHHUM TiIpOJIi30M;

— CUpYy 30JIy — LIJISIXOM CIIaJIIOBaHHS 3pa3KiB y MyQesbHiil nedi mpu

temrepatypi 500—600°C;

— cupuit xup — MetogoM Pyxkocbkoro B amapati Cokcrera.

CratucTUYHY OOpOOKY pe3yabTaTiB JOCiIKEeHb MPOBEIEHO METOIOM
TUCTIepciifHoTO aHami3y [12].

Pesyavmamu docaioncenv ma o6z06opennss. OMTHUM i3 BU3HAYAJBHUX
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1. Cxema pocaimkens (c. XpucrunisBka Haponunbkoro paiiony
Kuromupcbkoi odaacti, 2015—2017 p.)

Bapiantun
IToBTOpHICTH KyasTypa
1. 0e3 noopus | 2. NPK, kr/ra | 3. NPK, kr/ra

Kopmosuii Gypsik o/n NP oK NP 150Ks2
Kykypynza 6/n N 0P 00Ky NP oK

I Osec o/n N P Ky N6 PooK
JTrote 6/n N,,P, K, N, P K o0

Tputnkane o/ Ny P Ky Ny Poy K9

Kopmoswii Gypsik 6/n N,oPooKigo N ,0P 50K,
Kykypynza o/ NP ooKso NP isoKie

11 Osec 6/n N3oPeoKeo N3P 0
Jonuu /1 N, PoKy, Ny PeoKigo

Tpurikane 6/n NoPgoKso N Py K0

Kopmosuii Oypsik 0/ NP oK NipoPisoKsz
Kykypynza 6/ NP ooKso Ni2PisoKieo

11 Ogec 0/ Ny PooKyg Ny PooK
JliornH 6/ N3 PuKs N3 P Kig

Tpurukane 6/n Ny P Ky, Ny PooK o

KpUTEPIiB €(DeKTUBHOCTI BUPOIIYBAHHSI POCIUH € SKiCTh OCHOBHOI CiJib-
CbKOTOCIOAApChKO1 Mpoaykuii. Pe3ynbTatu 1ad00paTOpHUX AOCHIIKEHb
MOXWBHOCTI MPOIYKILil, BAPOLIEHOI Y KOPOTKOPOTAlliliHili CiBO3MiHi, Ha-
BeJICHO y Tabsuili 2.

Pesynbratu nocnimkens 3a 2015—2017 pp. nmokazanu, 1110 BMiCT CUPOTO
MPOTEIHY y HACiHHI JIONMWHY 3HaXoaAuBCa y Mexax 25,54—31,01%, y 3epHi
BiBca — 10,37—12,21, y tputukane — 10,08—12,25, y 3epHi KyKypya3n —
9,40—11,78, y xopMmoBux Oypsikax — 2,03—2.,65%. Akio mopiBHIOBaTH
BMICT CMpPOTO TIPOTEiHy 1O POKax AOCJiKEHb, TO IIIOPOKY IPOCIIiIKOBY-
€TbCS 30UIBLIEHHS 3HAYEHHS JAHOTO MOKa3HWKA y MPOAYKIi y BapiaHTax
yI0OpEeHHSsT, TOOTO BMICT MPOTEiHY IIOPOKY 30iTbIlIyBaBcs y Mexkax 2—5%
MpY BUPOILYBaHHI BiBca, y Mexax 3—12 — monuny, 2—4 — TpUTHUKaJle,
5—8 — OypsikiB Ta y Mexax 3—7% Ipu BUPOILYBaHHI KyKypya3u. Bmict
CUPOTO TIPOTEiHy MPU BUPOLILYBaHHI KyJbTYp Y BapiaHTi 0e3 goOpuB, Y
MOPiBHSAHHI 13 MOKAa3HUKAMU TTOMEPEAHIX POKiB, LLIOPOKY 3MEHIIYBaBCs y
Mexax 1—9% abo 3anuinaBcst 6e3 3MiH.

BMmicT cupoi 3051 BapiroBaB 3a poKM JOCHiIKeHb Bin 2,68 10 2,86% y
3epHi BiBca; Bix 2,74 po 3,01 y HacinHi monuny; Bix 2,19 no 2,41 y 3epHi
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tputnKaie; Bin 1,37 mo 1,68 y Oypsikax ta Bix 1,57 no 1,72% y 3epHi Ky-
KYPYZI3H.

Bwmict cuporo xxupy 3a I0OCHiIKyBaHU Mepiof CTaHOBUB Bin 3,72 no
3,97% vy 3epHi BiBca, 4,46—5,55 y HacinHi monuny, 1,40—1,74 y 3epHi
tputukane, 0,12—0,16 y kopmoBux Oypsikax ta Bin 4,40 no 4,81% y 3epHi
KyKypyn3u.

BwMmicT cupoi KIITKOBUHM 3a pOKU OOCHTIIKEHb cTaHOBUB Bim 10,21 mo
10,60% y 3epHi BiBca, 13,29—14,38 y HaciHHi onuny, 1,69—2,74 y 3epHi
tputukaie, 0,93—1,05% y kopMmoBux Oypsikax Ta Big 2,20 no 2,75% y 3epHi
KyKypya3u.

PesynbpraTamu 1oCTimKeHb BCTAHOBJICHO, 1110 Y CUTBCHKOTOCTIONAPCHKIiii
MPOAYKIIii y BapiaHTax ynoOpeHHs 2 Ta 3 OiIbIINi BMICT CUPOTO TIPOTEiHY,
CUPOTO XUPY, CUPOI KIITKOBUHU.

IMosutuBHuit 6amanc enemeHTiB XXuBaeHHS (NPK) Ha ycix BapiaHTax
JIOCITiy 3a0e3IeunB MOTEHIIHY POAIOUICTh IPYHTY i IIepeIyMOBH, 110 YCi
CiTbCHKOTOCIOAapPChKi KYJAbTYPU y CiBO3MiHI OyaM 3a0e3redyeHi HUMU Y
HEOOXiHI KiJIbKOCTi Ta CIiBBiJHOIIEHHI JJIsI OTpPUMMaHHS BUCOKUX ypO-
xaiB ny1s1 ymoB Ilodtices.

Pa3om i3 TuM, epHOBO-MiA30JUCTI IPYHTHU BiIIHECEHI 10 MaJIOMPOIYK-
TUBHUX 3eMeJib. OOMEXYIUNM (haKTOPOM YPOXKAWHOCTI KYJIbTYp CTaId
3arnacy MpOAYKTUBHOI BOJIOTU TPYHTY, sIKa 3ajiexkajia BiJ KiJbKOCTi OnamiB
y BereTaliiiHuil repion.

CepenHs1 BpoxXalHiCTh BiBca 3a POKU JOCJIIKEHb MO BapiaHTax ya00-
peHHst ctaHoBua 27,12—27,60 u/ray 2015 p., 24,56—29,47 — y 2016 p. ta
24,06—35,01 i/ra'y 2017 p. Y nepiumii pik TOCHiIKeHb BipOTiIHOI pi3HMII
MixX BapiaHTaMK He 0YJ10, TOAL sIK y AociimkeHHsx 2016 p. mpociiigKoBy-
€TbCS 301JIbIIEHHST BpOXAMHOCTI MO BapiaHTax yIOOpeHHS Y MOpPiBHSHHI
i3 koHTpoJeM Ha 15,4% Ta 20,0% Buie, y BapiaHTi 1 1Lieil TOKa3HUK 3HU-
suBcs Ha 10%. Y 2017 p. ypoxaiHIiCTh MO BapiaHTaX ymIOOpeHHs 3pocia
Ha 43—46% (tabun. 3).

YpoxkaiiHicTs TpuTuKane y 2015 p. cranoswia 44,55—45,35 n/ra. Hait-
MEHIIIOI0 BPOXalHICTh Oyjia y BapiaHTi ynoOpeHHs 3, a HAWBUIIOW — Y
BapiaHTi 2, OJHAK BipOTiJIHOI Pi3HUIII MK BapiaHTaMM yIOOpEHHS HEe CITO-
crepiranocs. Ilo cTocyeTbcsl BpOXKaWHOCTI TpUTHUKANE Y AOCTiIKEHHSIX
2016 p., To ikcyBasocs 3MeHILIEHHs Y BapiaHTi 6e3 10OpuB (Ha piBHI 7%)
Ta He3HauHe 30iJblIeHHs] YpoxXaiHOCTI y 2 Ta 3 BapiaHTax yaoopeHHs (3,3
1a 3,9%). Y 2017 p. BpoxaiiHicTb TpuTHKAaIE cTaHOBUIA 39,75—48 .97 11/ra,
HaMEHIIOI0 BPOKaWHICTh Oy/1a y KOHTPOJIi, a HAWBUIIIOIO Y BapiaHTi yn00-
pPEHHS 2, OAHAaK BipOTiIHOI Pi3HUIII MiXX BapiaHTaMU yIOOpeHHS He OyIo.

IIo crocyeThbcs ypOXKailHOCTI JIOMMHY, TO Yy gociimkeHHsax 20151 2016
POKiB 3a(hiKCOBaHO Pi3HULIIO MiX BapiaHTaMM yI0OpeHHSsI, TOOTO ypoxKaii-
HICTh JIIONIMHY y BapiaHTax ymoopeHHs 2 Ta 3 Ha 7,31 4,8 % Ta 17,2 i
15,5 % Oyaa BUILOIO, HIXX Y KOHTPOJII BiAMOBIAHO IO POKAax HOCIIiIXKEHb.
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3. YpoxaiiHicTh CiIbCHKOrocnonapcbkux Kyabtyp, 2015—2017 pp.
(c. Xpuctuniska Haponuupkoro paiiony 2Kuromupeskoi odsnacri, 2015—2017 p.)

YpoxaiiHicTb, 1/ra
KyabTypa Bapiant
2015 p. 2016 p. 2017 p.
I 27,12 24,56 24,06
Opec I (1) (NP K ) 27,60 29,47 35,01
UYepHiriBcbkuit 27 70" 6060 > > >
I (1) (N, Py K, 27,60 28,34 34,31
Ik 44,71 41,51 39,75
Tpurukane
Aier Xapxinesmii | 11 (D (NyPyKyp) 45,35 46,86 48,97
11 (1) (NP, K, ) 44,55 46,33 48,88
Ix 19,42 18,12 17,80
Jlronuu
trnyerpiansim | 1D NoPyKy) 20,84 21,24 26,46
11 (1) (N, P, K ) 20,35 20,94 26,69
. Ik 297,09 306,46 294,74
Kopmosuii 0ypsik
Exenopdeskuii | I (1) (NP K o) 305,66 357,56 365,92
HoBTHH I (1) (NP K,y 306,89 339,62 368,59
Ik 48,85 54,29 66,01
Kykypynza
Xapxinesea 105 MB | 1L (D (NP Ky) 52,52 58,48 86,76
I (1) (NP oK) 54,39 57,80 87,15

VY 2017 p. ypoxaliHiCTh JIIOMWHY y BapiaHTax yaoOpeHHs1 2 Ta 3 Ha 48,7
i 50,0% Oyna BMILIOIO, HiXX y KOHTPOJI Ta CTAHOBWJIA BimMmoBigHO 26,46 i
26,69 1/ra, Toai K y koHTposi — 17,80 11/ra.

YpoxaiiHiCTh 3epHA KYKYpYyI3U Ta KOPMOBOTO OYpsKy y BapiaHTax
ynoOpeHHs1 2 Ta 3 TakoX TepeBUIllyBaja MOKA3HUK KOHTPOJIO. Ypo-
JKalHICTb KOPMOBOIo Oypsiky craHoBuiaa 297,09—306,89 u/ra y 2015 p.,
306,46—357,56 y 2016 ta 394,74—368,59 u/ra y 2017 p. BUpoOILIyBaH-
Hs. YpoXaitHicTh KyKypyn3u Oyna B Mexax 48,85—54,39 1/ra 'y 2015 p.,
54,29—58,48 — y 2016 ta 66,01—87,15 n/ra y 2017 p.

BinzHaueHo HaOUIbIILY YPOXKAHICTh KyKYpYI3U Ta KOPMOBUX OYpSIKiB
y 2015 p. y BapiaHnTi ynoOpeHHs1 3, TOHi K YPOXAWUHICTh PEIITH KYJb-
Typ HaibinbiIa y BapianTi ynoopeHHs 2. Y 2016 p. Haibiaba ypoxaii-
HIiCTh CiTbCHKOTOCTOAAPCHKUX KYJALTYp Oyjia y BapiaHTi ynoopeHHs 2. Lle
TOB’SI3aHO 3 TUM, IO IIJISI HOPMAJIBHOTO POCTY Ta PO3BUTKY POCIWH J0-
CTaTHbO ONTUMAJIbHOI HOPMHW BHECEHHSI MiHEpaJIbHUX AOOPUB, TOOTO Mis
3aIUIAHOBAHUM ypOXKai.

Pesynbratamu nOCTiIXEHb BCTAHOBJIEHO, LIO YPOXANHICTh CiIbCHKO-
TrOCITIOIapPChKMUX KYJBTYp Y CiBO3MiHi Oyia Ha piBHI cepeaHiX MOKa3HUKIB
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BPOXaIHOCTI TI0 1aHoMy paitoHy. ¥ mocimimkeHHsx 2015 p. ypoxaiiHiCTh
CIIbCHKOTOCMONAapPChKMUX KYIBTYp He MaJia BipoTigHOI pi3HUIII MiX BapiaH-
Tamu. lle moB’s3aHO i3 MOCYLUIMBMM POKOM, 1[0 HE a0 3MOTM pO34M-
HUTHCS 10OpHBaM Ta BUCOKMM BMiCTOM MOXMBHUX PEYOBMH Ha JOCTiTHUX
JIJISTHKAX.

BUCHOBKU

BcraHoB€HO, 1110 Y TOCTIIXYBaHiil CiTbCbKOTOCTOAAPCHKiN MTPOMYKILil
y BapiaHTax ynoOpeHHsT 2 Ta 3 OiIbIIMI BMICT CMPOTO TIPOTEiHY, CUPOTO
XKUPY, cUpoi KIiTkoBuHU. CepeaHsT BpOXKaWHICTh BiBCa 3a POKU JOCIi-
JIKeHb T10 BapiaHTax ymoOpeHHs ckiana 27,12—35,01 1/ra, npu 1bomy
CIIOCTEpira€Thcsl 30iJIbIIEHHST BPOXKAMHOCTI MO BapiaHTaX YAOOpeHHS Yy
MOPiBHSIHHI i3 KOHTpoJieM Ha 15—46%. YpoxaiiHicTh TpuTHKaje Oyjaa B
Mexax 39,75—48,97 11/ra, 3a yMOBU 30iIbIIIEHHSI BPOXKAHOCTI Y BapiaHTax
ynoopenHst 2 Ta 3 Ha 3—7%. YpOxXaiHICTh JIOMUHY 32 POKU JOCiIKEHb
craHoBuia 17,80—26,69 11/ra, npu bOMY YpOXaWHICTb JIIOMWHY Y Bapi-
aHTax ynoopeHHs 2 ta 3 Ha 4,8—17,2 Oyna BUILOIO, HiXX Y KOHTPOJIi. Ypo-
JKaMHICTB 3epHa KyKYPYA3U Ta KOPMOBOTIO OYpsIKY Y BapiaHTax yIoOpeHHs 2
Ta 3 TaKOX MepeBUIlyBajia MOKa3HUK KOHTPOJIIO. YPOXKaHHICTh KOPMOBOTO
Oypsiky ctaHoBuia 297,09—394,74 1/ra. YpoxaitHicTb KyKypyn3u Oysia B
Mexax 48,85—87,15 1/ra.

DiHaHCYBaHHA: IOCJiIXEHHS BUKOHYBaJM B paMKaxX 3aBIaHHS
«[TpuknaaHi HayKOBi AOCHIAKEHHS 3 MPOBEASHHS NOCIiAXEeHb I'PYH-
TiB, SIKOCTi CIJILCBKOTOCHOAAPChKOI MPOAYKIii, CADOBUHM Ta J00pUB»
(AP Ne 0121U110316, 2015—2017 pp.).

Konduikr inTepeciB: aBTOp AeKiapye Mpo BiACYTHICTb KOHQJIIIKTY iH-
TepeciB.
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The influence of different fertilizer standards
on the quality of agricultural products in short rotation
crop rotation

Goal. Study of the influence of different rates of fertilization of agricultural
crops in short-rotational crop rotation on the quality of agricultural products
and their yield on radioactively contaminated lands. Methods. Scientifically
recommended agricultural crops for this region were selected for research in
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grain-row crop rotation: Oats — variety Chernihivskyi 27; Triticale — Aist
Kharkiv variety; Corn — variety Kharkivska 195 MV; Fodder beets — Ecken-
dorf yellow variety; Lupine is an Industrial variety. The chemical composition
of feed was determined according to generally accepted methods. In plant
products, the following were determined: crude protein — by total nitrogen
using the classic Kjeldahl method; raw fiber — by acid-alkaline hydrolysis;
raw ash — by burning samples in a muffle furnace at a temperature of 500—
600°C; raw fat — by the Ruzhkosky method in a Soxhlet apparatus. Results.
As a result of research in 2015—2017, it was established that the studied ag-
ricultural products in 2, 3 versions of fertilizer have a higher content of crude
protein, crude fat, and crude fiber. The content of crude protein in lupine
seeds was in the range of 25.54—31.01%, in oat grain — 10.37—12.21%, in
triticale grain — 10.08—12.25%, in corn grain — 9.40—11.78%, in fodder
beets — 2.03—2.65%. The raw ash content varied over the years of research
from 2.68 to 2.86% in oat grain; from 2.74 to 3.01% in lupine seeds; from 2.19
to 2.41% in triticale grain; from 1.37 to 1.68% in beets and from 1.57 to 1.72%
in corn grains. The crude fat content for the studied period was from 3.72 to
3.97% in oat grains; from 4.46 to 5.55% in lupine seeds; from 1.40 to 1.74% in
triticale grain; from 0.12 to 0.16% in fodder beet and from 4.40 to 4.81% in
corn grain. The content of crude fiber during the years of research was from
10.21 to 10.60% in oat grain; from 13.29 to 14.38% in lupine seeds; from 1.69
to 2.74% in triticale grain; from 0.93 to 1.05% in fodder beets and from 2.20
to 2.75% in corn grain. The average yield of oats over the years of research
on fertilizer options was 27.12—35.01 t/ha, while it is monitored increase in
yield by fertilizer options compared to the control by 15—46%. The yield of
triticale was in the range of 39.75—48.97 t/ha, subject to an increase in yield
in 2 and 3 fertilizer options by 3—7%. The yield of lupine over the years of
research was 17.80—26.69 c/ha, while the yield of lupine in 2 and 3 fertilizer
options was 4.8—17.2 higher than in the control. The grain yield of corn and
fodder beet in 2 and 3 fertilizer variants also exceeded the control index. The
yield of fodder beet was 297.09—394.74 t/ha. The yield of corn was in the
range of 48.85—87.15 c/ha. Conclusions. It was established that the studied
agricultural products in 2, 3 versions of fertilizer have a higher content of
crude protein, crude fat, and crude fiber. The average yield of oats over the
years of research on fertilizer options was 27.12—35.01 t/ha, the yield of tri-
ticale was in the range of 39.75—48.97 t/ha, the yield of lupine over the years
of research was 17.80—26.69 t/ha, fodder beet yield was 297.09—394.74 t/ha,
and corn yield was 48.85—87.15 t/ha.

oats; triticale; lupine; fodder beet; corn; short-rotation crop rotation;

fertilizers; productivity; radioactively contaminated lands
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INEPCIIEKTUBHI MIKPOOPTAHIZMU
JUIA 3BEPITAHHA IUIOAIB ABJIYHb B YMOBAX
HU3bKUX TEMIIEPATYP

Mera. Iligi6paTu mepcreKkTUBHI MiKpOOpraHi3aMu 3 KOJIEKIil KY/IbTYp
MiKpOOpraHi3miB 3 arpoHomiyHo ninHuMMM BractuBocTAMHu Bif ITI «bio-
texHika» HAAH pnys 36epiranHs mIofiB s61yHb B YMOBAaX HM3BKUX TEM-
nepatyp. Metoau. JJocmifiKeHHs TPOBOAM/IN 3 BUKOPUCTAaHHAM 3arajabHO-
OPUITHATUX METOAMK Ta METOAMYHUX MiJIXOJiB, 110 BUKOPUCTOBYIOTbCA B
Mikpob6iosorii Ta 6iorexnosnorii. PeynpraTu. [IpoBefeHo KOMITIEKC BOCT-
IKEHb 3 BUJIUICHHS MIKIIIMBUX 00’ €KTIB, 10 yPasKyIOTb IVIOAN O6TYHb IpK
30epiraHHi B yMOBax HM3bKUX TeMIleparyp. B pesynbrari focmimkeHb BU-
IineHo maToreHHi MikpoopraHismu pogis Penicillium, Botrytis, Aspergillus.
B nmabopaTopHUX yMOBax IPOBENEHO AOCTIIPKEHHS aHTarOHICTUYHOI aK-
TUBHOCTI NePCIeKTUBHUX IITaMiB Mikpoopranismis 3 xonekuii ITI «bio-
texHika» HAAH mportn dironmaroreHis, ki 0y/10 BUAIIEHO 3 ypaXkKeHMX
wioAiB s61nyHb. I BUKOHAHHA Lii€l poboTu 3 Konmekuil IncTuryTy Bini6-
paHo rpubHi Ta GakTepianbHi mTaMyu 3 QYHTINUHUMK BIACTUBOCTAMIU.
Bucnosku. Bcranosneno, o rpubu pony Trichoderma mposiBUIu BUCOKY
AQHTArOHICTMYHY aKTUBHICTD IORO ¢iromarorenis rpubHoi ertiomorii. 3a-
TPUMKaA POCTY LWIKifmuBuUX 06 eKTiB cTanoBuaa 90—100%. IpuoHi mramu-
antarouictu Gliocladium rozeum i Ampelomyces artemisia mrt. A-1 3ymo-
BIUIU 30HY 3aTPUMKY POCTY (PiTOIATOTeHIB, AKi YPaXXYIOTh IVIOAU AOTYHb,
y Mexax 75—80%. Cepepn OakrTepia/pHUX LITaMiB HallaKTUBHIIIMMM 1O
BKasaHMX (pitonaroreHiB BusaBmmnch Pseudomonas aureofaciens mr. 111 i
Pseudomonas fluorenscens mr. 2, sixi 3a paXyHOK BMCOKUX TUTPIB >KUTTE-
30ATHUX KTITHH 1 aKTMBHMX MeTabOMiTiB IpUrHiYyBau picT piTomarorenis
Ha 85—90%.

KOJIEKIIifiHI mTamMu MIKpOOpraHismiB; mji0J00B0Y€Ba MPOIYKIis;
(iTromaTorenn; 30epiraHns; aHTArOHiCTHYHA AKTHBHICTH
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B capmax YkpaiHu BUPOIILYIOThCS S0JlyKa Pi3HUX COPTIiB, L0 yCKIIA[-
HIOE PO3POOKY €AMHOTO KOMIUIEKCY 30MpaHHS, TEXHOJIOTII 30epiraHHs,
palioHaJbHOIO BUKOPUCTAHHS TPAHCIOPTY IJIsl JOCTAaBKU Ha 30epiraHHs
i peamizaiito [1]. BpaxoBylouu, 110 TJIOAU MalOTh 3JaTHICTh JOCTUTATH
MiC/sT 3HATTS iX 3 MATEPUHCHKOI POCIMHU, HA JOBrOTpUBaje 30epiraHHs
3aKJIa/Ial0Th 3UMOBI COPTH, $SIKi B IPOIIECi JiekKaHHST HA0yBaOTh IPUEMHOTO
CMaKy, crelnivyHOTO apoMaTy Ta HeOOXiZHOI KOHCUCTEHIIII.

OJHi€0 3 TOJIOBHUX MTPUYMH BTpAT y TIpolieci 30epiraHHs IMIoAiB € Ta-
TOTeHHi MIKpOOpraHi3mMu, 110 MPOSIBISIIOTHCS Y MicasI30MpaIbHU TTepio.
Brpatu, cnpuunHeHi WKiAJIMBUMU 00’ €KTaMU, B Pi3HiI POKU CKJIAAalOTh B
cepeaHboMy 6,2—23,2% Bciel BUPOIIEHOI pPOCIMHHOT TTPOAYKIIii.

Ha nosepxHi nioniB nepedyBae BearKa KiJbKiCTh MiKPOOPTaHi3MiB,
SIKi TIOTPATUISIIOTh Ha POCIMHHI 00’€KTH TIifl Yac BUPOIILyBaHHS, 30MpaH-
HsI, TPAaHCTIOPTYBaHHS 1 30epiranHs [2—5]. KinbKicTh 1IBiIeBUX TpubiB Ha
1 Kr rutoaiBs, ATriA Ta OBOYIB CTAHOBUTH 10 7 X 10° KIIITUH, APIKIXKIB — 10
3 x 107, 6akrepiii — mo 1 X 10%; 3 HMX KMCIOTOYTBOPIOIOUNX OaKTEepiil —
n0 5 %X 10° kmitmH. Oco6gMBO GaraTo MiKpOOpTaHi3MiB Ha MOBEPXHi KO-
PEHEIUIoNiB i KapToruii. Bucokuii piBeHb 3aCeJIEHOCTI MiKpOOpTraHiZMaMu
TAKOX Yy STij, TJIOAOBUX Ta 3€JIEHUX OBOYIB. Y TLUIO/IB, OCOOJIMBO 3€PHSIT-
KOBHUX KYJbTYp, LIEW MOKA3HUK MEHILUUIA.

XBopoOU, 1110 BUSIBISIOTLCS MpU 30epiraHHi, sIK MpaBujio, MOB’s3aHi
3 PO3BUTKOM MEBHUX BUAIB MiKpOOPraHi3aMiB, 0 SIKMX BUAOBa i1 COpTOBa
CTIMKiCTh TUIOAIB Ta OBOYiB ocyiabneHa. CTilKiCTb MPOTH (hiTOMaTOreHHUX
MiKpOOPraHi3MiB 3MiHIOETBCS B TIpolIeci 30epiraHHs npoaykiiii. [1py no3pi-
BaHHi ¥ cTapiHHI OMiPHICTh PO3BUTKY iH(EKILil 3MeHIIIyeThCsl. Bunu it coptu
IUIOMIiB Ta OBOYIB Pi3HSITHCS 3a CTYIIEHEM CTIMKOCTI IMPOTU MiKpOOpPraHi3MiB.

HagiTb 3a 3HMXKEHUX TeMIlepaTyp BTpaTu Bil OakTepialbHUX, a 0CO0-
JINBO TPUOHMX 3aXBOPIOBaHb, 3aJWIIAIOTHECI 3HAYHUMM [6]. ToMy Torryk
METO/iB 3aXMCTY Bill (biTOMATOreHiB MpU 30epiraHHi MJI0A00BOYEBOI MPO-
IYKUil € 1y>Ke aKTyaJabHUM.

JIns 3HMKEeHHS BTpaT MJIOAIB Bil LIKIAJMBUX OPraHi3MmiB y Ipolie-
ci 30epiraHHsI HAMOIIbII TOIIJIFHO BUKOPHUCTOBYBATH 0iOJOTiYHI METOIU
3aXUCTY, 1110 0a3yIOThCS Ha 3aCTOCYBaHHI MiKpoOiolpenapaTiB, OCHOBOIO
SIKUX € >XKMBI MiKpOOpraHi3Mu Ta/ab0 MPOAYKTH iXHBOI KUTTEMISIIBHOCTI.

IMepcrieKTMBHUM TpenapaToM ISt 3aXUCTY TUIOMIB Bifl IIMPOKOTO CITEK-
Tpa rpUOHMX i OaKTepiaIbHUX 3aXBOPIOBaHb € GiompemnapaT TpuxogepmiH
BT, 110 BupobsisieThest Ha OCHOBI Tpuba poay Trichoderma. Bin ipurHiuye
PO3BUTOK (PIiTOMATOreHIB MPSIMUM ITapa3UTyBaHHSIM, KOHKYPEHIIEI 3a
cyocTpaT, BUAUIEHHSIM (bepMEHTIB, aHTUOIOTUKIB (TIIOTOKCUHY, BipUAMHY)
Ta iHIIMX 0i0JOriYHO aKTUBHUX PEUOBUH.

3a paxyHOK BMCOKOi 0i0JI0TiYHOI aKTUBHOCTI rpud pony Trichoderma
LIBUAKO OCBOIOE MIOJOBUM CyOCTpaT, MiABULLYIOUM MOTO CTIMKICTh MPOTU
XBOpoO [7]. BaxiuBy posib y MPUTHIYEHHI PO3BUTKY 3aXBOPIOBAHb CiJlb-
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CBbKOTOCITOIAPCHhKUX KYJIBTYpP BimirpaioTh 0akrepii pomy Bacillus [8]. Bcta-
HOBJIEHO TaKOX JOLIBHICTh 3aCTOCYBaHHS OakTepiii pony Pseudomonas,
SIKi IIIMPOKO 3aCTOCOBYIOThH Y Hallliii KpaiHi Ta 3a 1i MeXaMu U151 KOHTPOJIIO
PO3BUTKY (iTomaToreHin [9].

3acTtocyBaHHs OionpenapatTiB JJs 3aXUCTY POCIMH Bil IIKiIHUKIB i
XBOpOO Ta Mpu 30epiraHHi MJI0J00OBOYEBOI MPOAYKIlili B YMOBaX HU3bKUX
TemnepaTyp OesreuHe 1S Joael i TBapuH. Ha BinMiHy BiI XiMiuHUX 3ac0-
0iB 3acTOCYBaHHS OioIpernapariB CyIPOBOIKYEThHCS 30epeKeHHSIM YUCETb-
HOCTi KOpPUCHOI (payHU i1 cTabinizalieto 0iOLIEHOTUYHUX 3B’SI3KiB B €KO-
cuctemi. ExosnoriyHoo nepeBaroro Mikpo0ioJoriuHUX MpernapaTiB € TaKOX
iXHS BMCOKa BUAOBA CMeLM@IUHICTh IOA0 WIKIiATUBUX opraHi3mis [10—12].

BukopucraHHsl TpaauLiiHUX MiKpOOiOJOTiYHUX METOIIB JJIsI KOHT-
POJIIO CKJIaay i YMCENIbHOCTI MiKpOOiOTH TIOAIB JO3BOJIUTh YIOCKOHAJIUTHU
napaMmeTpu 30epiraHHs i TpPAaHCTIOPTYBAHHS MPOAYKIIil, MiABUILUTU SIKICTb,
3HU3UTU BTPATU, MOJOBXUTU TePMiHU ii 30epiraHHs.

Mema oocaioncens. I1inibpaTy mepcrnekKTUBHI MiKpOOpraHiaMu 3 KO-
Aexuii KyasTyp mikpoopranismis ITI «Biotexnika» HAAH 3 arpoHomiu-
HO-LIIHHUMM BJACTUBOCTSIMU JJs1 30epiraHHs TJIOAiB sI0JlyHb B yMOBax
HU3BKUX TEMIIEpaTyp.

Mamepiaau ma memoodu docaidxcens. J1oCIiTKeHHS TIPOBOAUIN 3 BU-
KOPUCTAHHSIM 3arajJIbHONPUHAHSITUX METOAUK Ta METOAUYHMX ITiIXOdiB, 1110
BUKOPUCTOBYIOThCSI B MiKpoOioJjiorii Ta 6iorexHouorii [13, 14]. Ixignusi
00’€KTU BUIISIM i3 3iMCOBAaHUX TMJIOAIB sI0JIyHb, 3aCTOCOBYIOUM METO/I,
TOCiBY Ha CeJIeKTUBHI TOXWBHI cepeaoBuIlia (M’ sCO-TIENTOHHUI arap
(MITA), cepenouiiie Cabypo) [13]. AHTaroHiCTUYHI BIACTMBOCTI KOJIEK-
LIAHUX MIKpOOPTaHi3MiB 11040 (PiTOMATOreHIB, BUAUICHUX 3 YPaXKCHUX
IUIOiB SI6JIyHb, BU3HAYAIM METONOM TepIeHAUKY/ISPHUX IITPUXiB. IHAEKC
AQHTAaroHi3My OIiHIOBaJIM, BPAaXOBYIOUM 30HY BiICYTHOCTiI POCTY JOCIiIXKY-
BaHUX TecT-00’ekTiB [13].

Peszyavmamu docaidxncenv ma 062060penns. 30epiraHHs IIPOIYKIIil poc-
JIMHHULITBA BiIOYBAaETHCSI B YMOBAxX LIMPOKOIrO AOCTYMNY /10 Hel MiKpoop-
raHi3MiB. Yc¢i poCIMHU MalOTh TPUXKUTTERY, BIACTUBY iM emiiTHY MiKpo-
daopy, a XBOpi pocIMHU — i BiAMOBIiAHMX 30ymHUKIB iH(ekuii. ITig yac
30MpaHHs BpOXKalo 151 MikKpodaopa MOMOBHIOETHCSI MiKpOOpTraHi3MaMu 3
HaBKOJMIIHBOIO CepenoBulla (TOJJOBHUM YMHOM, 3 TPYHTY). TOMYy KOXeH
00’€eKT 30epiraHHsI MiCTUTb 3HAYHY KiUJIbKiCTh MiKpOOPTaHi3MiB, 31aTHUX 3a
IMEBHUX YMOB aKTUBHO PO3MHOKYBATHUCh i BIUIMBATH Ha SIKiCTh TIPOAYKTIB,
1110 30epiraroThCsl.

V 3B’513Ky 3 IIUM MPOBEAEHO KOMITJIEKC TOCIMKEHb 3 BUIIJICHHS 1IKiI-
JIMBUX OO0’€KTIB, SIKi ypaxKylOTh IJIOAU SIONYHb MpU 30epiraHHi B yMOBax
HU3BbKUX TeMrepatyp. B pe3yabrati gociiakeHb 0yJ0 BUIIJIEHO MaTOreHHi
MiKpoopraHidmu pomniB Penicillium, Botrytis, Aspergillus.

B nabopaTopHux yMOBax HOCTIIKEHO aHTATOHICTUYHY aKTUBHICTh Mep-
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CMEeKTMBHUX LITAMiB MikpoopraHiamis 3 kosekuii ITI «Biorexnika» HAAH
npoTHu (hiTOMATOreHiB, SIKi OyJI0 BUIIJIEHO 3 YpaKeHUX TUIOMIB S0IyHb. JIis
BUKOHAHHS 11i€i poGOTH 3 KoJeKLil [HCTUTyTy Oyn0 Bini6paHo rpubHi Ta
OakTepiaJibHi IITAMU 3 (PYHTIUMAHUMU BIACTUBOCTSIMU:
— rpubOHi wtamMu Trichoderma viride wt. T-4, Gliocladium rozeum,
Ampelomyces artemisia mit. A-1, Coniotirium minitans mr. C-20;
— OakrepianbHi mtamu Pseudomonas aureofaciens wit. 111, Pseudomonas
Sfluorescens wut. 2, Bacillus subtilis wt. 215, Bacillus subtilis . 26D.
AHTaAroHiCTUYHI BJACTUBOCTI KOJEKUiAHUX MiKpOOpraHi3MiB 11010
¢iTonaToreHis, siKi BUAIIEHO 3 ypaxK€HUX IJI0AIB s10JlyHb, BUZHAUAIU Me-
TOZOM MepHeHANKY/ISPHUX IITPUXiB. IHIEKC aHTaroHi3My OLliHIOBaIM, Bpa-
XOBYIOUM 30HY BiJICYTHOCTI POCTY MOCIHIIKyBaHUX TeCT-00’€KTiB (puc. 1).

B

Puc. 1. AHTaroHicTHYHA AKTHBHICTh KOJIEKUiHIX
ITAMIB MIKPOOPraHi3MiB npoTH (hiTONATOreHiB HA MOYATKY JOCJiTy:
a — Penicillium; 6 — Botrytis; 8 — Aspergillus

BcraHoBneHo, 1110 rpubu pony 7richoderma nposiBUIN BUCOKY aHTaro-
HICTUYHY aKTUBHICTb /10 (DiTONMATOreHiB rpuOHOI eTioJorii. 3aTpUMKa poCTy
wKimmBux 06’exriB craHoBuIa 90—100% (puc. 16, 2). ['pubHI mTamMu-aH-
taroHictu Gliocladium rozeum i Ampelomyces artemisia . A-1 BUKIUKaIU
30HU 3aTPUMKH POCTy GiTomatoreHiB y Mexax 75—80%, a Coniotirium
minitans wt. C-20 30BCiM HE MPOSIBUB aHTArOHICTUYHOI aKTUBHOCTI 10
diTomaroreHiB, SIKi ypaXyIOTh IUTOAW S0IyHb (puc. la, 2, 3).

Cepen 6akTepiaIbHUX IITAMIiB HalaKTUBHIIIMMU IIOAO BCiX BKa3aHUX
diTonaToreHiB BUSIBUIUCH Pseudomonas aureofaciens mt. 111 i Pseudomonas
fluorenscens mT. 2, gKi 3a paXyHOK BUCOKUX TUTPiB XUTTE3AATHUX KJIi-
THH i aKTUBHUX METa0OJIITiB CTPUMYBaJIA picT (iTomaToreHiB Ha 85—90%
(puc. 3).
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a 0

Puc. 2. AHTaroHicTHYHA AKTHBHICTH
IPUOHMX KOJIEKIIHHNX MITAMIB HANPUKIHI JOCTiLy:
a — Penicillium; 6 — Botrytis

AHTaroHicTMyHa akTMBHICTb, %

B.s. wt. B.s. wut. P.a. P.f.wrt. T.v.wt. G.r. A.a. Wwr.
215 26D wT.111 2 T-4 A-1

AocnigyBaHi wurammn

Puc. 3. AHTaroHicTMYHA AKTHBHICTh KOJIEKIIifHUX MIKPOOpPTaHi3MiB:
B.s. — Bacillus subtilis wir. 215; B.s. — Bacillus subtilis mt. 26D;
P.a. — Pseudomonas aureofaciens mir. 111; P.f. — Pseudomonas fluorescens mr. 2;
T.v. — Trichoderma viride mr. T-4; G. r. — Gliocladium r.;
A.a. — Ampelomyces artemisia mr. A-1

B pesyabrarti gocaimkeHb BigiOpaHO MEePCHEeKTUBHI 1IITAMU 3 BUCOKOIO
0i0JIOTiYHOI0 aKTUBHICTIO, 110 3[aTHI MPUTHIYYBaTU AOMiHYy0Ui (piTonmaTo-
TeHU TUIOJIB SI0JYHb:

— Bacillus subtilis mt. 215;

— Bacillus subtilis mt. 26D;

— Pseudomonas aureofaciens mr. 111;

— Pseudomonas fluorescens 1ur. 2;
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— Trichoderma viride mt. T-4;

— Gliocladium rozeum;

— Ampelomyces artemisia t. A-1.

HaiiGinpl nepcrneKTMBHUM JISl 3aXMCTY TUIOMIB Bil 3aXBOPIOBaHb, SKi
BUKJIMKAIOTh MATOr€HHI MiKpOOpraHi3Mu, BU3HAUYECHO 1ITaM 1richoderma
viride wt. T-4, 1110 IpUrHiyye po3BUToK (pironaroreHiB Ha 90—100%.

BUCHOBKUA

B pesynbTaTi 1ocimkeHp BiniOpaHO MEepCeKTUBHI IITAMU 3 BUCOKOIO
0i0JIOTiYHOIO aKTUBHICTIO, 110 3IaTHi IMIPUTHIYYBaTH JOMiHYIOUi iTomaTo-
TeHMU TIOAIB s10J1yHb. BecTaHoBneHo, 1110 rpubu pony 7Trichoderma niposiBUIn
BHUCOKY aHTaroHiCTMYHY aKTMBHIiCThb A0 (hiTOMATOreHiB rpUOHOI €TioJ0-
rii. 3aTpuMKa pocTy LIKigIMBUX 00’ekTiB ctaHoBWwIa 90—100%. I'pubHi
wramu-aHtaronictu Gliocladium rozeum i Ampelomyces artemisia mt. A-1
BUKJIMKAJIM 30HU 3aTPUMKH POCTY (iToraToreHiB B Mexax 75—80%. Ce-
pen O6akTepiaJbHUX IITaMiB HAHAKTUBHIIIMMM 1100 BCiX BKa3aHUX (DiTO-
MaTOreHiB BUSBUIUCH Pseudomonas aureofaciens mit. 111 i Pseudomonas
fluorenscens 1T. 2, Ki 32 paXyHOK BUCOKHUX TUTPiB KUTTE3NATHUX KIIITHUH i
AKTUMBHMX METa0OJITIB CTPUMYBaJIM picT (pitornatoreHiB Ha 85—90%. Mox-
Ha CIIOJiBaTHCS, 1110 3aCTOCYBaHHS IpernapariB Ha OCHOBI MiKpOOpraHis-
MiB, Ki JOCHIIKyBaau, MPU 30€piraHHi POCIMHHOI MPOAYKIIil B YMOBax
HU3bKMX TeMIIepaTyp 3a0e3MeunuTh 3HUIIEHHS MIKiIMBOI MiKpodaopu
TUIOJIIB, TACTh MOXKJIMBICTh 3MEHILIMTH BTPATU Typropy MpOAYKIIil Ta 3aro-
OirTM 3HAYHUM BTpaTaM 3a PaXyHOK YCYIIKH.

®@inancyBanns: nociimkeHHs rpoBomwin B pamkax [TH/ 11 «biono-
TiYHi METOM 3aXMCTY POCIIMH 3a YMOB eKoJIori3aliii 3eMmiaepoocTBa» («bio-
KOHTpPOJIb»); 1P Ne 0121U108491.

Konduikr inTepeciB: aBTOpU IeKIapylOTh PO BiICYTHICTh KOHMIIKTY
iHTEpecCiB.
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Prospective microorganisms for the storage of apple fruitsin
the conditions of the refrigerator

Goal. To select prom ising microorganisms from the collection of cul-
tures of microorganisms with agronomically valuable properties of ETI
«Biotechnica» of NAAS for storage of apple fruits in the refrigerator. Me-
thods. Research was conducted using generally accepted methods and me-
thodical approaches used in microbiology and biotechnology. Results. A set
of studies was conducted to isolate harmful objects that affect apple fruits
when stored in refrigeration conditions. As a result of research, such patho-
genic microorganisms as: Botrytis (gray fruit rot); Rhizopus (gray mold); As-
pergillus (black mold); Penicillium (green mold). In laboratory conditions,
a study of the antagonistic activity of promising strains of microorganisms
from the collection of ETI «Biotechnica» of NAAS against phytopathogens
that were isolated from affected fruits was conducted. To perform the work,
fungal and bacterial strains of microorganisms with fungicidal properties
were selected from the institute’s collection. Conclusions. It was established
that the fungi of the genus Trichoderma showed high antagonistic activity
against phytopathogens of fungal etiology. The delay in the growth of harm-
ful objects was at the level of 90—100%. Antagonist fungal strains Gliocla-
dium rozeum and Ampelomuces artemisia pcs. A-1, caused growth retardation
zones of phytopathogens in the range of 75—80%, and Soniotirium minitans
pes. C-20 showed absolutely no antagonistic activity against phytopathogens
affecting apple fruits. Among the bacterial strains, Pseudomonas aureofa-
ciens pcs. 111 and Pseudomonas fluorenscens pcs. AR33, which suppressed
the growth of phytopathogens by 85—90% due to high titers of viable cells
and active metabolites. Among the bacterial strains, Pseudomonas aureofa-
ciens pcs. 111 and Pseudomonas fluorenscens pcs. AR33, which suppressed
the growth of phytopathogens by 85—90% due to high titers of viable cells
and active metabolites.

collection strains of microorganisms; fruit and vegetable products; phy-

topathogens; storage; antagonistic activity
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BUIEHHS JUKEPEJ CTIAKOCTI CEPEJL
BUXIITHOTO CEJEKLITHOTO MATEPIAITY
KAPTOIUII IPOTU CTEBJIOBOI HEMATOIU

Merta. BusaButi HOBI MKepena CTIIKOCTI MPOTK CTeOIOBOI HEMATOAU
cepefl BUXIJJHOTO CENEKIiIHOTO MaTepialy KapTOIUI i HalaT PeKOMeH/a-
uii mwopo 3anydeHHs HaOLIbII IEePCIEKTUBHYUX T€HOTUIIB Y CeNeKLiHY
npaktuky. Meropu. JlocmipkeHns mposeneHo B maboparopil cenexii ITo-
JIICBKOTO [OCIIZHOTO BiffieHHA IHCTUTYTy KapTOIUIAPCTBA, BIPOJOBXK
2018—2022 pp. Y poborTy 3amy4eHo BUXiHMIT CeNeKIiTHMII MaTepias, CTBO-
pennit B maboparopii cenekiiii IToichKOro HOCTIHOTO Bififli/IeHHs Ta B j1a-
6oparopii reHeTMYHMUX pecypciB IHCTUTYTY KapTomspcTsa. Pesymbrarm.
Cepen HoOCTipKyBaHOTO TiOpUAHOTO MaTepiany KapTOIUl BUAITEHO 10 9%
BUCOKOCTiNTKMX $opM, 6/13bKk0o 15—29% 3 BifHOCHO BUCOKOW0 Ta 41—62%
TeHOTUIIIB i3 CepefiHbOI0 PEe3UCTEHTHICTIO. 3 OLIHEHUX COPTiB KapTOIUIi
JMlle He3HayHa KiNbKiCTh JEMOHCTPYE BUCOKY CTiIKiCTb, TOAI AK Oinbluna
YJaCTVHA 3Pa3KiB XapaKTePU3YETbCA CEPESHDOIO PE3MCTEHTHICTIO ;O HEMATO-
mu. BupineHo mpxeperna 3 BUCOKOIO, BiJHOCHO BYCOKOIO i CEPEHbOIO CTiliKic-
TIO IPOTY HEMAaTORM Cepef IepCIeKTUBHYX Ii6puaiB Kaproivi. BusHaueHno
redorunu 1.10.7/13, 11.14.17-14, 11.15.5/27, .09.8-14, 3.14.64/3, 11.13.26/13,
1.08.194/122, 3.14.64-2, 1.15.1-3, 3.14.49-7 i [1.14.43-1, AKi MO€JHYIOTD CTili-
KiCTb IPOTH CTe6/I0BOI HEMATOAM 3 BUCOKMM BUPa’KEHHAM OCHOBHVX I'OC-
NOfIapChbKO-LiHHMX o3HakK. CeeKIiifiHNII MaTepian 3 cepeHbOI0 CTIMKICTIO
IPOTU IATOT€Ha CTBOPEHO 3 BUKOPMCTAHHAM COpTiB Kaprommi: CaHTapkKa,
Papgomucrnp, Ip6ounpknit, ITogomnis, Bellarossa, Satina, Tupac, Bekrap i I'yp-
MaH. B pesynbrari nizecnpsMoBaHoi celeKUiliHOI po6OTH CTBOPEHO Tpu
HOBMX coptu KapTomi: ®anarka, PocraBung i JI>kaBernina, AKi Xapakrepun-
3YIOTHCA BYICOKOI IPOAYKTUBHICTIO, IIOCYXOCTIMKICTIO Ta PE3UCTEHTHICTIO
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IpOTH CTe6I0BOI HEMATOAM i KapaHTMHHMX MiKpoopraHiamiB. BucHoBKu.
Bupineni criitki mpotu cTe610BOI HEMATOMY MEPCIEKTUBHI ribpuan pexo-
MEH/[IYEMO BUKOPUCTOBYBATHU B CeTIEKLIHIl T pOOOTI /st CTBOPEHHS pe3nc-
TEHTHUX COPTIB KapTOIUIi. 3alpOIOHOBaHi CTiVIKi cOpTM KapTOIUI AAlOTh
MOXX/IMBICTh OOMEXNTH MOIIMPEHHS Ta PO3BUTOK HEMATOJIM.

KapTOILISi; COPTH; TiOPUIM; Pe3UCTEHTHICTb; CTeOI0BA HEMATONA;
JoKepesia CTIHKOCTi; 0aTbKiBCbKi (DOPMH; MPOAYKTHBHICTH

P0o3BUTOK LIKIIIMBUX OPraHi3MiB Ha CUIBCHKOTOCITOAAPCHKUX KYJIBTY-
pax € CKJIaJHUM B3a€MO3B’SI3KOM MiX pOCIMHOIO, ITATOreHOM i mepeBa-
JKaloYMMU YMOBAaMU HaBKOJMILHBOIO cepeaoBuilia. HemaTonu-napasutu
POCIVH € 3HAYHUM (PaKTOpOM, 110 OOMEXYE BUPOOHMLTBO KapTOIUIi Ta
SIKiCTh OYJIbO y perioHax, e KyJbTUBYETbCS KapToIlisd. B 1minomy nwuiie
MapasuTUYHI HEMAaTOAM CIPUYMHSIOTH LIOPiYHY BTpaTy Bpoxawo y 78 Mi-
JIbSIPAIB OJ1apiB Y BCbOMYy CBITi [1].

Kaprormmo nmomkomkyoTh moHan 10 BuaiB wkigpmuBux HemaTon. Cepen,
HUX HAWOIIbLI IIKIIJTUBUMHU € LIMCTOYTBOPIOIOYi, CTEOJIOBI Ta Mirpytoui He-
Marony. Brpatn Bpoxkalo, B OKpeMHX BUTIagKaxX, MOXYTh nocsrati 30—80%
[2]. OkpimM npsiMOTo 3HMKEHHS ypoxkato, hiTOHEMaTOoAu MepeHOCsTh Bipy-
cH, TpUOHI i 6aKTepiaabHi XBOPOOU, 3HUXKYIOTh €(DEKTUBHICTh 3aCTOCYBaH-
HSI MiHEPAJIbHUX Ta OPTaHIYHUX JOOPUB, MPU3BOAATH O MACOBOI 3arudelti
pPOCIIMH y TIOCYXy i Tipu 30epiranHi [3]. Brpatu Bpoxalo KapToruti yepes
napasuTyBaHHSI HEMATOJ 3ajiexkaTh Bil KoMOiHalii (pakTopiB, BKIIIOYAIOUN
COPT, CIPUATIMBE CEPENOBUILIE, CTPYKTYPY IPYHTY, LUUTBHICTD MOIYJISILIT
Ta 4yac CaAiHHS i MOXYTb MPU3BECTU A0 OiJbII CEPIO3HOr0 3HUXKEHHS
BpPOKAMHOCTI B OKPEeMUX CHCTeMaxX BUPOIINyBaHHS [4, 5].

HaiibGinpioi mKkoau mig yac 30epiraHHs KapTOIUIi 3aBAAlOTh Mapasu-
TUYHi HeMartonu pony Ditylenchus, 30KpeMa, cTe010Ba KapTOILISIHA HEMAaTO-
na — Ditylenchus destructor [6]. CtebioBa Hemarona Kaproruti — Ditylenchus
destructor Thorne (KKb — DITYDE) nanexuts no tuny Nematoda, kiacy
Secernentea, psiay Tylenchida. BeaxkaroTb, 1o D. destructor Moxe Tapasu-
TyBaty Ha 70-TU Ky/bTypax i Oyp’stHax Ta MpUOJIM3HO Ha TaKiil XKe KiIbKOC-
Ti BUiB rpubiB [7]. 3a3HaueHuit Bua HaOyB IIMPOKOTO TTOIIMPEHHS i 3aii-
Ma€ OfHE 3 OCHOBHUX MiCIIb cepell Mapa3suTUIHUX BUAIB (DITOreIbMiHTIB.

VY 1932 p. cniBpobiTHukamu Ilojickkoi mocaigHoi cTaHIii pu 0b-
CTeXXEeHHi MOCiBiB KapTori 0ya0 iIeHTUu(hiKOBaHO CTeOJOBY HEMATOAy i
BIIeplle B YKpaiHi po3rnouaTo ii BUBYeHHs. [leplui BimoMocCTi mpo no-
IIMPEHHS 1 WKIIIUBICTh (iTOreIbMiHTa Ha KapTOIUTi OyJI0 OMyO1iKOBaHO
O.[. benosoro B crarTi «Pe3yabTaTit criocTepeskeHb 10 BUBYCHHIO CTEO-
JoBoi HemaTogu Kaprtorii» (1939) [8]. 3a3Hauumo, o Bxe moHan 90
POKiB B AaHiil ycraHoBi (Ha cboromHi Ilosichke mociigHe BiamiieHHS iK
HAAH) tpuBaloTh JOCHiIKEHHS 3 OLIHKKM HOBOCTBOPEHUX IEpPCIEKTHUB-
HUX TiOpUAIB HA CTIMKICTh MPOTU JAHOrO WIKiAHWKA i BUIAIJIEHHS JKepes
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3 BUCOKHUM IIPOSIBOM PE3UCTEHTHOCTI IJIg 3aJy4eHHSI HOro B ITOJAJIBIINY
ceNeKkIIiiiHy npakTuky [9, 10]. SIK pe3ynbprar — CTBOpPEHO Ta MepelaHo B
JIep>kKaBHE COPTOBUITPOOYBAHHSI HU3KY COPTIB KapTOIUIi, 11O € CTIMKUMU
npoTu cTebs0Boi HemaToau: Kutomupsinka, 3oB, Iapt, Ilocsit, Paguu,
Manuy, Kocenb 95, IMomicbka 96, IMopan, Jyopaska, Tetepis, Becra, Io-
car, Tupac, ManmuHceka 0ina, XKepan, Kapiauk 04, ITojiceka 1oBineiiHa,
3Biznanb, JJoporuns Ta iH [11].

Hwuni B PeecTp coprTiB pociH, MpUIATHUX J0 MOIIMPEHHS B YKpaiHi,
3aHECEHO CTiliKi copTu KapTori cenekuii ITomxicbkoro mociaigHoro Bimmi-
nenHs1 IK HAAH: Jletana, OnekcaHapuT, ABaHraps i AnbsiHe. [Tpoxoasth
Jlep>KaBHE COPTOBUIIPOOYBAHHS HOBOCTBOPEHI COPTH, PE3UCTEHTHI MTPOTH
Hemaromu: Conuenap, ®anarka, PocraBuiig i JIxkaBesiHa.

3a3HaunMMoO, IO B ACSIKUX KpaiHaxX CTeOJI0Ba HeMaToda BBaXKAETHCS
KapaHTUHHUM 00’ekToM. B Ykpaini D. destructor i D. dipsaci BKIITOUeHO
IIo Tiepestiky «PerynboBaHi He KapaHTHMHHI LIKiJUIMBI OpraHi3aMu», 1110 BU-
3Haya€ ixHe (piTocaHiTapHEe PeryaloBaHHS 110J0 HACIHHEBUX MiISHOK Ta
cagMBHOro Matepiany [12].

Ha mporuBary kpainam €Bporu, je cTe0sioBa HeMaTona He Ma€ CyT-
TEBOTO €KOHOMIUHOI'O 3HAU€HHSI, B YKpaiHi ii MacoBe MOLIMPEHHS B IO-
JIbOBUX YMOBAX i IPOSIB 3aXBOPIOBAHHS il yac 30epiraHHs CiIbChKOTOC-
MoJapchKoi MPOAYKIii MTPU3BOAUTD IO 3HAYHMX BTpaT ypoxkato. Hemaroga
He BUTPUMYE TPUBAJIOTO BUCYIIIYBaHHSI, TOMY BUI Ma€ BaroMe eKOHOMiUHe
3HAUYEHHS JMIIE 32 YMOBM Mapa3uTyBaHHS B MPOXOJOIHOMY, BOJOIOMY
rpyHTi [13]. 3i 36inbeHHsSM Bosiorocti TpyHTY Bin 40 mo 80% 3pocrtae i
KIUJIBKiCTh MOIIKOMIKEHUX cTeden Ta Oynbd Kaproruti. MakcumaibHe Mo-
LIKOMXKEHHST KapTOILIi CIIOCTEpiraeThCs 3a TeMmepaTypu BpaHui 17—20°C
i BieHb 20—24°C [14]. Haiiuacrilie HeMaToIu MOLIMPIOIOTHCS pa3oM i3
3apakeHUM CaIMBHUM MaTepiajloM, TPYHTOM Ta CiJIbCbKOTOCMOIapChKUM
sHapsiaasam [15, 16]. OomexenHs nowupenHs D. destructor i D. dipsaci 3a
JIOITOMOTOIO CiBO3MiHM HEMOXJIVMBE, TOMY 1[0 MAaTOreH Ma€ IIMPOKUN Jia-
nas3oH rocrnoaapis [17].

EdexTtuBHUM pillleHHSIM y KOHTPOJIIOBaHHI CTe0JIOBOI HEMATOIU €
KOMILUIEKCHUI 3aXMCT Ha BCiX eTamax BUPOOHUIITBA KapTOILTi, 8 OCHOBHUM
eJIEMEHTOM € BUPOILLYBAaHHS CTiHKMX cOpTiB Kaptoruti [18—21].

Mema oocaidacens. BUsiBUTU HOBI JKepesia CTiKOCTI MPOTU CTeOJI0BO1
HEMaToaU cepell BUXiTHOTO CeJeKLiifHOro Matepianay KapToIuli i HagaTu
peKoMeHaalii IoA0 3a1yYeHHS HaOiIbII MEePCHEKTUBHUX TE€HOTUITIB Y
CEJIEKLIHY MPAKTUKY.

Memoouxa. [JocniiKeHHsI TIPOBEIeHO Ha JOCIIiAHIN AUISHLI B J1abo-
paTopii cenexuii kaprori [Mosicekoro mocainHoro BiagineHHs [HeTUTYTY
kapromisipctBa HAAH Ykpainu Bopomosxk 2018—2022 pp. O6’exTom 10-
CllikKeHb OyJIM MEepCNeKTUBHI TiOpuAM BIACHOI CeleKlil; 06KKPOCHU MixX-
BUIOBUX TiOpUIiB 1a60paTopii reHeTMYHUX pecypciB IHCTUTYTY KapTomisp-
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ctBa. CesnekilifiHa poOOTa 3 OIIHKM TiOPUAHOTO MaTepialy Ha CTilKiCTh
MPOTHU CTEOJIOBOI HEMATOIU MPOBOAMIIACS Ha LITYYHO CTBOPEHOMY iH(EK-
HiliHOMY (bOHi 3TigHO i3 3araJIbHONPUNHATUMU MeTonuKaMmu «Kaproruisip-
CTBO: MeTOAMKA AOCTiAHOI cripaBu» (3a pen. A.A. bonmapuyka, B.A. Koi-
TyHOBa, 2019) [22] Ta «MeTonosorist OlLiHIOBAaHHS COPTO3pa3KiB KapTOILIi
Ha CTiMKiCTh MPOTU OCHOBHMX IIKiAHUKIB i 30yIHUKIB XBOPOO» (3a pea.
C.O. Tpubenst i A.A. bonnauyka) [12]. ®oH cTBOpIOBaAIN, BUCAIKYIOUUN
nopsia 3 0yaIp0aMU OIIIHIOBAHOTO CEJICKIIIITHOTO MaTepialy IIMaTOUYKU Bpa-
KEHUX JUTUIIEHX030M Oynb0 Macoro 20—30 r 3 po3paxyHKy iH(MeKIiAHOTro
HaBaHTaxkeHHs1 15—18 tuc. ocodbun Ditylenchus destructor Th. [insHku
OJHOPSAAKOBI, Mo 12 KywiB. Jy1si KOHTpOIO Oy/10 BUCAIKEHO COPT 3 Bil-
HOCHO BHCOKOIO CTiliKicTio — JIoporuHb i HecTilikuii — TeTtepiB, a TaKOX
coptu-crangaptu Tupac, Ckapouuiis, Jlesana, [laptaep, fABip i JleTaHa.
YpaxeHicTb BU3HAUAIU TICIIST MICSIIYHOTO BUTPUMYBaHHS 3i0paHMUX OYIh0
(3a Temneparypu 18—20°C i BimHocHOI Bosorocti 75—80%) (puc. 1).

Puc. 1. Orsn riopuniB Ha ypaxkeHiCTh CT€0JI0BOI0 HEMATOIOIO

[MommpeHHs cTe6I0BOI HEMATOIU Ha Oy/Ih0axX KapTOIUTi MiIpaxoByBaIN

3a (hopMyJIOIO:
P= % x100%

ne P — po3noBcrokeHiCTh XBopoou, %; n — KiJIbKICTb XBOPUX OYJIb0O y
npobax, 1T.; N — 3arajbHa KiJbKiCTb 00CTeXXeHUX OyJLO y mpodax, LIT.

CTymiHb NPOSIBY AUTUIEHX03Y Ha MOBEPXHiI KOXHOI OY/1bOM BU3HAYAIN
3a 9-0aJI0BOIO MIKAJIOIO:

9 GaJiB — BiJICYTHICTb CUMIITOMIB XBOPOOU, /Iy>kK€ BUCOKA CTiMKIiCTh;

8 0ajliB — ypaxeHo 10 5% moBepxHi OyJab0M, BUCOKA CTilKiCTh;

7—6 6aniB — ypaxeHo 5—10% noBepxHi Oyab0Ou, CTiliKi (BiZHOCHO

BUCOKA CTIilKiCTh);
5—4 6aniB — ypaxeHo 11—25% noBepxHi Oyib0M, cepeaHs CTIKICTb;
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3—2 6anmu — ypaxkeHo 26—50% moBepxHi Oy1b0M, HM3bKA CTiKiCTB;

1 6an — ypaxeHo noHan 50% moBepxHi OyJab0M, HeCTilKi.

BcebiuHy OI11iHKY ceJieK1iiiHOro MaTepiaay KapToILli Ha CTilKiCTh Mpo-
TU OCHOBHMX XBOPOO i IIKiAHUKIB MPOBOAUIU B Pi3HUX HAYKOBUX YCTAHO-
Bax HAAH: 3BrMuaifHOroO i arpecMBHUX MaTOTUIIIB paKy B JaOOPaTOPHUX Ta
MOJIbOBUX YMOBAX IMPHU IITYYHOMY 3apaXEeHHI — B YKPATHCHKil HayKOBO-
JOCiAHIN cTaHLii KapaHTMHY pocauH IHcTUTYTY 3axucty pocainHn HAAH
(A.T'. 3enst); 30J0TUCTOI LIMCTOYTBOPIOKOYOI KapTOILIAHOI HEMATOAM — B
[HcTuTyTi 3axucty pocaun HAAH (T.1. Bounap, K.C. Hikimmnuesa); ¢i-
TOGTOPO3y B yMOBaX MPUPOAHOro iHGekiiiHoro ¢pony Kaprar — B Kap-
MaTCbKOMY ONMOpHOMY MyHKTi [HcTUTYyTY KapTtoruisipctBa (B.M. CobpaHn);
YOPHOi HIXKM — B JIAGOPaTOpii iMyHITeTy Ta 3aXMCTy POCIUH IHCTUTYTY
kaprorutsipeta (B.A. Takraes, .M. [Ton6epe3ko); mapiii 3BM4aitHOT, alb-
TepHapiosy, ipXKaBoi IISIMUCTOCTI, BIpPyCHUX XBOPOO i CTIMKICTb 10 MOCYXH1
BUBYAJIM Ha MPOBOKALIIHHOMY i TpUPOIHbOMY (pOHAX — B Jjabopartopii ce-
nekuii Monickkoro nociinHoro Binginenus IK HAAH (H.B. IMucapeHko).

Pesyavmamu docaidncenv ma ob6eoeopenns. Bripogosx 2018—2022 pp.
Y BUBYEHHS CEJIEKIIHHOTO MaTepiaay Ha CTiMKiCTh MPOTU CTEOJIOBOI He-
MaToau 3aJyd4eHo 59 mepcrneKTUBHUX TiOPUIiB, CTBOPEHUX B JabopaTopii
cenexuii IToaickkoro mociinHoro Bimginenus (ITAB), 95 6ekkpociB Mix-
BUJIOBMX TiOPUIIB celeKiii adopatopii reHeTUYHUX pecypciB THCTUTYTY
kaproruisiperBa (I'P 1K) ta wie 28 coprtis. BeTaHOBEHO, 1110 YacTKa BU-
coKocCTiiikux (opM cepen Matepianay Kaprtorii cenekuii T1IB, B okpemi
Tepiony JOCHTiIKEeHb, BapiloBala B MexXax Bill 3 10 6%; 3 BiTHOCHO BUCO-
KO0 PEe3UCTEHTHICTIO — Bim 6 10 29, 3 cepeaHboIo CTiliKicTio — Bix 41 10
100%. Cepen reHotumnis cenekuii I'P iK CIOCTEPITaJIM IO BUIILLY YAaCTKY
BHMCOKOCTIMKUX (hopM — 9%, 3pa3KiB 3 BiIHOCHO BUCOKOIO CTilKICTIO OYJIO
9—15, 3 cepeaHbOIO CTIMKICTIO MTPOTH IIKiTHWKA BuaiieHo 41—62%. He-
CTIKMX TEHOTHUIIIB y POKM IOCHIIKeHb 0yi0 24—47%. O1iHka coprTiB 3a
CTIMKiCTIO TPOTH 1UKiIHMKA CBITUUTD, 110 OKPEMi 3pa3Ky XapaKTepU3YIOThCs
BUCOKOIO i BITHOCHO BUCOKOIO PE3UCTEHTHICTIO B OKPEMi POKU TOCIHTIIKEHb,
IIPOTE GUIBIIICTE X JEMOHCTPYIOTh CEPETHIO CTIMKICTE (40—63%) (Tabm. 1).

1. Po3noxin cenekimiiiHOro marepiaixy KapTomii 3a CTIlKiCTIO
NPoTH cTEeDJOBOI HEMATOIM

Yacrka (%) riopunis

Ycranosa Busueno 3 6ajIoM cTiiikoCTi
opuriHaTop riopuais s | 7 | s | 3 | 1
2021—2022 pp.
TMonichke gocniane sinninenns IK HAAH 18 0 6 55 | 33
[ncturyr kapromnspcrsa HAAH 32 3 9 41 | 47
Copru 8 0 12 | 63 | 25
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3axinvenns maoa. 1

Yacrtka (%) riopunis
Ycranosa Bugueno 3 fajom criiikocTi
opuriHaTop riopunis " | 7 | e | 3 | ]
2020—2021 pp.
Monicbke nocninue pinginenns IK HAAH 17 6 29 | 41 | 24
Inctutyt Kapronnsapcrsa HAAH 22 9 9 59 | 23
Coptun 9 11 22 | 56 11
2019—2020 pp.
Monicbke nocninne sigginenus iK HAAH 12 0 0 [100] O
[HCcTUTYT KapTOmIAPCcTBA HAAH 20 0 15 50 | 35
Coptu 6 0 17 | 66 17
2018—2019 pp.
Monickke pocriane Binnitenns 1K HAAH 12 0 0 |58 |42 0
IncruryT kapronnspcrsa HAAH 21 0 14 | 62 19
Coptu 5 0 20 | 40 | 40 0

3a pe3yabTaTaMu MPOBEICHUX JTOCTiIKEeHb BUIIJIEHO MEPCIIeKTUBHI Ti0-
pUAM i COPTU 3 BUCOKOIO i BITHOCHO BUCOKOIO CTiMKIiCTIO MPOTH LUIKiIHU-
ka. Cepej OLIIHEHOTO CEJIEKIIIHHOTO MaTepialy BUIIEHO TiOpUAM, Y SIKUX
CTIKiCTh MPOTU CTEOJI0BOI HEMATOAU MOEAHYETHCI 3 BUCOKUM IPOSIBOM
IHIIIMX TOCTIOAAPChKO-IIIHHMX O3HaK (Tabi. 2).

VY ri6punis I'.10.7/13, 11.14.17-14, 11.15.5/27, I.09.8-14, 3.14.64/3, i
I1.13.26/13 criiikicTh MPOTH HEMATOAW Ha PiBHI 6—7 GaJliB MOETHYETHCS
3 ypoxaiiHicTio moHan 13,6 T/ra. 3a cepeaHBOIO Macolo OYIb0 BUMIIM-
JINCh Pe3UCTEHTHI reHoTUM Kaproruti: I.09.8-14, 1.13.26/13, 11.14.17-14,
I1.15.5/27. TlinBunieHuii BMiCT KPOXMAaJTIO MPOAEMOHCTPYBIU CTiliKi ce-
sekuiiini popmu: I.08.194/122, 3.14.64-2, I'.10.7/13, I'.15.1-3, 3.14.49-7,
I1.14.43-18. Bucoki cmakoBi sikocti nposisuiu: 1.10.6/7, I.08.194/122,
3.14.64-2, I'.15.1-3, 3.14.49-7.

Hueabusikuii iHTepec UIsl CeJIeKIiHHOT MPaKTUKKU y TOCSITHEHHI BUCO-
KMX roCrnoJapChbKO-1iHHUX MOKA3HMUKIB CKJIaAal0Th FT€eHOTUITM 3i CTiHKiCTIO
5—4 GasniB poTH cTe0JI0BOI HEMATOAM, 1110 MOCITIIKYBAIUCS BIIPOIOBXK
JIBOX pOKiB (Tabim. 3).

HaiiGinbiun pe3yabTaTMBHI KOMOiHALIl B CEIEKIIMHUX CXPELlyBaHHSIX
1100 OTPUMAHHS TiOpUAIB KapTOILIi 3 CEpeAHIiM 3HAUEHHSIM PE3UCTEHT-
HOCTI MPOTH CTEOJIOBOI HEMATOM CIIOCTEPIraiu MpH 3aay4eHHI B riOpu-
nu3arito coprtiB: CaHrapka, Pamommcis, Iponuekwuit, [Tomomist, Bellarossa,
Satina, Tupac, Bekrap, ['ypman Ta inmri.
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3. liopunm kapromwii 3 cepenuboro criiikictio npotu Ditylenchus destructor Th.

£ &
= =
Cenexuiiinmit 2 | Cenekuiiinmii 2
HOMED IloxomKeHHd EE HoMeED IloxomKeHHs EE
E3 E 3
Le e
MixkBua0Bi riopuIM
I.13.47/62 2084 / Bellarossa 5 | I.13.53/82 01.15-41 / Canrtapka 4
.12.10/15 04.21¢31 / Canrapka| 5 | I.10.6r93 05.2¢32 / I'panona
I.13.49/45 | 04.21c31 / lomonist | 5 | I.14.2/8 01.4T27 / Canrapka
3mabuTox / 01.36T'18 /
BM.16-19 Caurapxa 5 | I.10.3r60 BoloBeLbKa 4
I.14.16/18 | 91.37T46 / Satina r.10.20/1 01.37T46 / XKepau
I.14.16/16 | 91.37T46 / Satina r.12.99/5 96.963/30 / Mar
04/14c102 / 90.676/140 /
I.15.24/12 Bellarossa 4 | T.08.136r138 Berlichingen 4
5.11cl
1135522 | ilclos/ 4 |T.08.187/13 | 88.416c1 / Canrapka | 4
Tiopumm cenexuii I1/1B
&2{%}?&{ fHa) Kuroda / Castapka | 5 | [1.15.43-7 | 12.1-3 / 12.4-2 4
11.17.38/16 | Bekrap / Pamomucns| 5 | 3.16.59-11 Ip6uubkuit / Moxonist
3.16.40/2 03.1-6 / Kapnena I1.13.26/13 05.52/28 / 3Biznainb
Barpsina /
3.14.73/9 KA HiBebKa 5 | I1.17.38/4 Bexrap / Pamomucias | 4
. Pamomucisb /
1.14.3/5 Bumip / H.05.3-5 5 | 1.13.29-5 Bepeciska 4
11.13.48-22 | Yapynka / Criokyca | 5 | I1.12.16-16 TI'ypman / Bellarosa 4
I1.12.15-2 Tupac / Bellarosa 5 | I1.13.52-11 T'ypman / 07.85/13 4
11.12.14-8 07.89-2 / 02.49/146 | 5 |T1.13.42/3 Iomnosist / JletaHa 4
11.17.8/18 10.36-10 / 14.4-3 4 [ 11.12.4-3 07.59/5 / Am0Giist 4
09.77/5 / I1.12.16/12
I1.15.56-10 TononstKa 4 (PocTapmm) I'ypman / Bellarosa 4
3.15.87-2 Bepxi / 3eneHuii 4 I1.11.17-1 02.49/}46 / Tonicbka 4
rait (PanaTka) | lOBiJeitHa
Coptu
Asip IMons / Pomano 5 | JleBama Eﬁggsggx/a 3 4
Tupac 88.95-5 x 88.12-17 5 | [MaptHep Arpist x 1584-4 4
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Cepen TonepeaHbpO 3ragjaHuX Ce-
JIEKUIMHMX 3pa3KiB KapTOTUTi BUIIJIEHO
coptu Mdanarka, PocraBuus i Ixa-
BeJliHa, SIKi JeMOHCTPYIOTh HE Julle
CepenHIo CTiMKiCTh MPOTU CTEOJIOBOI
HEMaToaM, aje i XapaKTepu3yIOThCs
KOMIUIEKCOM TOCIIOIAPCHhKO-IIIHHUX
O3HakK, aJalTUBHICTIO Ta CTINKICTIO
10 OIOTMYHMX i abiOTUUYHMX (PAKTOPIB
cepeaoBulLIA.

CepennbopaHHiii copt ®DaHaTKa
cronoBoro Hampsimy (puc. 2). Otpu-
MaHwui1 3a y4acti riopumy 11.02.49/146 Puc. 2. Copr ®anarka
Tta copty Ilomickka roBineiiHa. Ilo-

TeHILitHA BpoxXaliHicTh copTy — 10 40 1/ra. ToBapHicTh 0yas6 — 89%,
cepenHst maca Oyabou — 78 T, KiibKicTh Oyab0 y Kyili — 8—14 wwr. Bmict
Kpoxmaitio B Oynbbax ckianae 14,2%. Cmakosi sikocti — 8,3 Oara.

XapakTepu3yeTbCs CTIMKICTIO MPOTU KAPAaHTUHHUX OPraHi3MiB — 3BU-
yaifHoro Ta ABox arpecuBHUX (11, 13) maToTuIiB paky KapToTuUTi i 30JI0TUC-
TOI KapTOIUISIHOI HEMATOAM (3HMKYE PiBeHb 3apaxkeHHs rpyHTy Ha 100%).
CepeaHbOCTINKMIT TIPOTU CTEOJOBOI
HemaTtonu, (gitodTopo3y i YopHOI
HixKu. ITocyxocTiiikicTh — 7 OaJiB.
Copr ycmimrHo mpoimos JlepskaBHe
coptoButipoOyBaHHs y 2023 p.

Cepennbocturnuit copt Pocra-
BHIISI CTOJIOBOrO HampsiMy (puc. 3).
OTtpumaHuit 3a ydyacti copty I'ypman
Ta copTy iHO3eMHOI cenekuii Bellarosa.
IMotenuiiitHa BpoxaiiHicTb — 39 1/ra.
ToBapHicTb Oynb0 — 92%, cepenHs
Maca Oysnsou — 92 1. BMicT kpoxmaitio
B Oynbbax — 15,4%. CMakoBi sIKOC-
Ti — 8,8 Oana.

JIeMOHCTpY€E CTIiliKiCTh MPOTU KapaHTMHHUX OPraHi3MiB: 3BMYaiHOTO
MMaTOTUITY paKy KapTOIUIi Ta 30JIOTUCTOI KapTOTUISTHOI HeMaToau (3HUXKYE
piBeHb 3apaxkeHHsI Ha 79%). Bucoka cTiiikicTh MPOTH Mapiili 3BMYAMHOI.
CepenHboCTilikuii mpoTu cTed0BO1 HeMaToau, hitodToposy, aabTepHapi-
o3y i ¢y3apio3Hoi THUIM3HU. [ToboBa CTIMKICTh MPOTHU BipyCHUX XBOPOO.
IMocyxocriiikictb — 5 6aniB. CopT ycmiluHo mnpoiiioB Jlep:kaBHe COpTO-
BunpoOyBaHHs y 2023 p.

CepennbocTurauit copt JlxaBedaiHa cTojoBOro HampsiMmy (puc. 4).
OtpumaHMii 3a ydacTi copTy iHo3eMHoi cenexiiii Kuroda i copty CanTapka.

Puc. 3. Copr PocraBuns
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[MoTenuiitna BpoxaitHicTh — 35 T/Ta.
ToBapHicTb O0ynb0 — 90%, cepenHsi
Maca 0yasou — 84 r. Bmict kpoxmaiio
B Oymbbax — 14,8%. CMaKkoBi sIKOCTi
Ha piBHi § OaJiB.

XapakTepu3y€eThCs CTilKiCTIO
IIPOTH KAapaHTUHHOTO 3aXBOPIOBaH-
Hs — 3BUYAWHOTO IMATOTHUIIY paKy
Kaprtomji. BinHocHO Bucoka pesuc-
TEHTHICTb MPOTU ajbTepHapiosy. Ce-
PEIHBOCTIHKMI MPOTU CTEOJI0BOI HeE-
MaTOAW, YOPHOI HiXKHW, Taplili 3BU-
yaifHoi Ta ipxaBocTi Oynb0. [TonpoBa
CTIMKICTh MPOTH BipYCHUX XBOPOO.
ITocyxocriiikicTe — 6 GaniB. CopT npoxoauth depkaBHe COPTOBUIIPOOY-
BaHHg 3 2022 p.

Pesynbrati mOCIHiKEeHb IIMPOKO 3aJIyY€HO B MPAKTUYHY CEIEKIIiii-
HY poOOTY 3 OTpUMaHHS PE3WCTEHTHOTO CEJIEKIITHOTO MaTepiaay MpOTH
cTeb0Bo1 HemaToau. HaBeneHi BUIlle HOBOCTBOPEHI COPTU KapTOILTi, SIKi
XapaKTePU3YIOThCS CTIMKICTIO HA PiBHI 5—4 OayliB mpoTu cTeOJIOBOI He-
MaToAu, TIPOIMOHYIOThCSI BUPOOHUKAM HACIHHEBOI KapTOILIi pi3HUX (PopM
BJIACHOCTI JIJIsI OTPMMAaHHS SIKiCHOT HaCiHHEBOI KapToruli 0e3 3aCTOCYBaHHSI
HeOEe3MeYHOro B €KOJIOTIYHOMY CEHCi XiMiYUHOIO METOY 3aXMUCTY POCIMH Ta
0OMEXKEeHHS MOUIMPEHHS MOMYJIsii IIKiATHUKA B IPYHTI.

Puc. 4. Copr /I:xaBenina

BUCHOBKHN

AHaJi3 BUIiIEHUX CTIMKMX TEHOTHUITIB MPOTH CTeOJOBOI HemaTtoau (B
OKpeMi pOKM) cepell MepCreKTUBHOTO BUXiTHOTO MaTtepialy Mmokasye, 110
B TiopumiB cenexiii [1JIB yactka ¢opM 3 BUCOKOIO PE3UCTEHTHICTIO CTa-
HOBUTb 6%, 3 BIIHOCHO BUCOKOIO — 110 29% 1 cepelHbOI0 PE3UCTEHTHIC-
TIo — 41—100%. ITomixk GaratoBUIOBUX (hOPM, CTBOPEHUX B JJabopaTopii
reHeTHYHMX pecypcib 1K, yacTka BUCOKOCTIIIKMX CTaHOBUTb 9%, 3 BiHOC-
HO BHCOKOIO CTiiiKicTiO — 10 15% i cepeaHbo pe3ucteHTHUX — 41—62%.

Bucoky criiikicts (8 6ajiB) mpoTH HEMAaTOMU MPOSIBWIN TiOpUAN Kap-
torwti I1.14.43-18, I'.09.236¢1, I'.15.7/98 i coptr YepBoHa pyra. CTiiiKiCTbh
Ha piBHi 7 0aniB MPOAEMOHCTPYBaJIMU T€HOTUIIM: JlabopaTopii ceaexiii
OB — I1.13.26/13, 3.14.64/3 i 3.14.64-2; nabopaTopii reHETHYHUX pe-
cypciB IK — T.08.194/25, I'.08.194/73, I.08.194/122, I".10.6/7 I".08.182/59,
I.09.8-14, I'.13.62/78, I'.13.37¢40, I".15.5/12 i I".13.45/27; coptu — [lo-
poruHs i JletaHa.

Basyrounce Ha pesynbTraTtax aHajli3y LIOAO IMiZ00py O0aThbKiBCHKMX BM-
XimHUX PopM KapTOIUI Mpu TiOpuau3aliii a1 OTpUMaHHS PEe3UCTEHTHO-
ro MOTOMCTBA, MPOMOHYEMO BUKOPUCTOBYBATU B CEJEKIIifHI poOOTi, SIK
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Jxepena criiikocTi, coptu kaproruti: Cantapka, Pagomucib, ip6uibkui,
IMononisi, Bellarossa, Satina, Tupac, Bekrap, I'ypmaH Ta iH1Ii.

YenilHo npoiiiio aep:KaBHe COPTOBUIIPOOYBaHHS TPHOX COPTIB Kap-
TOILTi, 3a pe3yJbTatamMu sikoro coptu ®Panarka i PocraBuiis pekoMeH-
JIIOBaHO 10 BHeceHHsST B [ep:kaBHUiIT PeecTp cOpTiB poCianH, MPUAATHUX
JUtst TTompeHHst B YKpaini. Copt IxaBeniHa Oyne BUBUATHCH 1e. Buiie
3rajlaHi COpTU HaAJIeHi CTIMKICTIO HE JIMIIE MPOTU CTEOJI0BOI HEMATOIU,
aJie i 10 KOMIUIEKCY KIIIMBUX MiKPOOPTaHi3MiB, Oi0TUYHUX, a0i0TUYHUX
Ta aHTPOITOTeHHUX (PAKTOPiB 30BHIIIHHLOIO CEPEAOBUILA, 110 € OCOOJIMBO
BaXKJIMBUM JIJIsI BUPDOOHMKIB KapTOILJIi 3a BUOOPY COPTY.

dinaHcyBaHHS: JOCJIIXKEeHHS BUKOHYBaJM B paMKax 3aBIaHHS
21.00.02.03.® [JocmimKeHHSI eKOJOTiYHOI CTa0iIbHOCTI BUXITHOTO CEIeK-
LHiiHOro Matepiajly 3a OCHOBHMMU TOCHOAAPCHKO-LIHHMMU O3HAaKaMM Ta
CTIMKiCTIO 10 abioTMYHUX i OioTHyHMX pakTopiB cepenonuina (ITHI «Kap-
TorursIpcTBO»); JIP Ne 0121U108708.

Konduikr inTepeciB: aBTopu AeKJIapylOTh MPO BiACYTHICTh KOHMJIIKTY
iHTepeciB.
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Identification of sources of resistance among potato breeding material
against stem nematode

Goal. To identify new sources of resistance against stem nematode among
potato breeding material and provide recommendations for the involve-
ment of the most promising genotypes in breeding practice. Methods. The
research was conducted in the breeding laboratory of the Polissia Research
Department of the Institute for Potato Research, during 2018—2022, with
promising source material of its own potato breeding, interspecific hybrids
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of the laboratory of genetic resources of the Institute for Potato Research and
potato varieties and studied their resistance to stem nematode on an infec-
tious background. Results. It was found that among the studied hybrid potato
material, up to 9% of highly resistant forms, about 15—29% with relatively
high and 41—62% of genotypes with moderate resistance were distinguished.
Among the evaluated potato varieties, only a small number demonstrate high
resistance, while the majority exhibit moderate resistance to the nematode.
Sources with high, relatively high and moderate resistance to the nematode
among promising potato hybrids were identified. Selected genotypes are the
following: G.10.7/13, P.14.17-14, P.15.5/27, G.09.8-14, Z.14.64/3, P.13.26/13,
G.08.194/122, Z.14.64-2, G.15.1-3, Z.14.49-7 and P.14.43-18 combine resis-
tance to stem nematode with high expression of the main economically va-
luable traits. It was found that the breeding material that showed moderate
resistance to the nematode was created with the participation of potato varie-
ties: Santarka, Radomysl, Irbytskyi, Podoliia, Bellarossa, Satina, Tyras, Vektar
and Hurman. As a result of targeted breeding work, three new potato varie-
ties have been created: Fanatka, Rostavytsia and Dzhavelina, characterised by
high productivity, drought tolerance, and resistance to stem nematode and
quarantine microorganisms. Conclusions. We recommend using the selected
stem nematode-resistant hybrids in breeding work to develop resistant potato
varieties. To limit the spread and development of the nematode, we recom-
mend cultivating the suggested resistant potato varieties.

potato; varieties; hybrids; resistance; stem nematode; sources of resis-

tance; parental forms; productivity
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BIIVINB 3ACTOCYBAHHSA BIOIIPEITAPATY ABATAP-2
SAXUCT HA ITPOAYKTUBHICTD TA YPAXKEHHSA
HACIHHEBOI KAPTOILII BIPYCHUMM XBOPOBAMU
B YMOBAX IIBJAEHHO-3AXITHOI YACTUHUA
JICOCTEITY YKPATHU

Mera. BcraHOBUTK BIUIMB 6araTOKOMIIOHEHTHOTO IIpernapary 6ionoriy-
HOTO IIOXOJIP)KEHH:A Ha NPOJYKTUBHICTb Ta Ypa>keHHA HACIHHEBOI KapTOILIi
BipycHuMMM XBOpobaMyu B yMoOBax MiBAeHHO-3axigHoi yacTuHu Jlicoctemy
VYkpainn. Meropu. IlonboBuil — [OCTIgHI GiTAHKY 3aK/Iafany B CENeKIil-
HO-HACIHHMIBKIill CiBO3MiHI ByKOBMHCBKOI [Iep)KaBHOI CiIbCHKOTOCTIOfIap-
CbKOi locifiHoi cTanuii IHCcTUTY Ty cinbcbKoro rocrnogapcrsa Kapnarcbkoro
periony HAAH. JlaboparopHO-1I0/IbOBUIT — BU3HAYEHHS YPOXKATHOCTI Ta
CTpyKTypu Oynbp0 B ypoykai. BisyanbHuit — oliHIOBaHHA ypa>keHHs pOC/IMH.
ITopiBHANBPHO-PO3PAXYHKOBUI — JI/1 BUSHAYEHHA PO YKTUBHOCTI Ta CTY-
[eHs ypa>KeHHsI Haca/KeHb KapTOI BipycHuMY xBopobamu. PeymbraTu.
ABatap-2 3axyucT — CUCTEMHO-KOHTAKTHUII IIpenapaT BipyminugHoi, pyH-
riguHoI Ta aHTMOaKTepiambHOI Aii. PekoMeH/[0BaHNIT /11 BUKOPUCTAHHS
Ha 3€pPHOBUX, TeXHIYHNX, OBOYEBUX i IJIOKOBUX KynbTypax. [Ipenapar Bu-
KOPUCTOBYETbCH JiIs IIepeAIIociBHOI 00poOKM HAaciHHA Ta A/ 06poOKM Be-
reTyrounx pociuH. IIpy BusHaueHHI TPOAYKTMBHOCTI HACIHHEBOI KapTOILIi
3a/IeKHO Bifl 3aCTOCYBaHH:A Oiompemapary ABartap-2 3aXMCT CYTTEBOI pi3-
HUL B ypOXKaltHOCTi 6Y/Ib6 He BCTaHOBJIEHO, B copTy CrayTa BOHA 3HAX0-
IuIach B Mexxax 34,5—36,3 1/ra, a B copry Kimmepia — 36,7—37,4 t/ra. He
BCTAHOBJICHO CYTTEBOI pisHuUI i B Ki/ibkocTi Ta Maci 6y/1b6 3 OfHOrO Ky1a,
a TaKOX cepefHiit Maci ofHiel Oyn1b6u Ta PppaxuiitHoMy cknafi 6ynb6 B ypo-
xai. [Tpn Bu3Ha4YeHHI ypaXKeHOCTI POCIMH KapToluli BipycHUMM XBOpoOa-
MI1 BCTAHOBJICHO, 1IJ0 BHeCeHHs1 biompenapary ABarap-2 3axyucT BIUIMHYIIO
Ha 3HIDKEHHS yPa)KE€HOCTi HACIHHEBMX HacaJ/PKEHb KapTOIUI. Ypa)KeHiCTb
copty CnayTa CTaHOBM/Ia Ha BapiaHTi 3 TPOTPYIOBaHHAM HaCiHHA Ta TpUpa-
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30BUM 06HpI/ICKYBaHH}IM mig gac Beretailii 2,5%, mo Ha 2—3% HIDKYIe HidXK
Ha KOHTPOJIbHOMY BapiaHTi. YpaskeHHS pOoC/IuH, fe 6y/10 IPOBeNeHo JIMIIe
IPOTPYIOBAaHHA HACIHHA, CTaHOBIU/IO 3—4%, a TaM Jie IPOBEJIEHO TPUPA30Be
BHECEHHA IIpenapary Iij yac Bereranil — 2—4%, 1o BignosigHo Ha 0,5—
2,5 Ta 1,5—2,5% Hu»K4e KOHTPONbHOTO BapiaHTy. Taka ) TeHJleHIiA cIo-
cTepiranace i mpu focnimpkenHi copty KiMmepisa. BucaHoBku. 3acrocyBaHH:A
6ionpenapary ApaTap-2 3aXUCT He Jjae CyTTEBOI PisHMI B ypOXKailHOCTI
0ynb6. BHecenHs 6Gionpenapary ABaTap-2 3aXMCT BIUIMHY/IO Ha 3HIDKEHHS
ypa>keHOCTi HaciHHEBMX HacaJ>KeHb KapTOIUI BipyCHMMU XBOPOOaMIL.

HACIHHEBA KAPTOILIS; MPOAYKTUBHICTh; YPa:KEHHs; COPTH; 3aXHCT;
Oionpenapatu

BipycHi xBopoOM € OTHUM i3 OCHOBHMX YAHHUKIB 3HV>KEHHS MPOIYK-
TUBHUX XapaKTEPUCTUK HaciHHEBOI Kaproruti. [1pnbmm3Ho i3 40-ka onm-
CaHUX Y JITEpaTypi BipyCiB, SKi TAKOX MAaIOTh BEJUKY KUIbKICTh LITAMIB,
6—9 3 HMX 3aBIAIOTH BEJMKOI LIIKOAU Yepe3 IIMPOKE MOIIMPEHHS i 3HaUHe
3HUXKEHHS ypokaiiHOCTi. CaMe MPOTU HUX CIIPSIMOBYETHCSI BECh KOMILIEKC
3axo/iB 3axucTy KapTori. Lli 3aXxBopioBaHHSI BUKJIMKAIOTh, 3aJI€XKHO Bif
BUY BipyCiB, MOTOIHUX YMOB, arpOTEXHIYHUX 3aXO[liB, CTPOKIB IMOSIBU 3a-
XBOPIOBaHHSI, CTIMKOCTI COPTiB, 3HAYHE 3HUKEHHS BPOXKAWHOCTI Ta BMIiCTY
KpoxMaltio y 0yiapbax. BipycHi XxBopoOu IepenaroTbes Yepes XBopi Oyibou,
TOMYy 0€3 TOCTiiiHOI 3aMiHU CaAMBHOI KapTOILUI Ha 3I0pPOBUI HACiHHE-
BUII MaTepiaa BiZOyBa€eThCs 3HUKEHHS BpoxaiHocTi. HaBiTb y mepuuiit
PenpoayKilii 03I0pOBJAEHOI0 HACIHHEBOTO MaTepiaay BpOXKaiHICTh MOXe
3HIKYBATUCh Ha 25% [1—2]. OnuH BiACOTOK POCIMH KapTOIUTi, YpakeHUX
TSDKKMMU Bipo3aMU, 3yMOBJIIOE 3HMXKEHHS ypoxaitHocti Ha 0,6—0,5%.
Oco011MBO BUCOKY HIKITMBICTh MatoTh (hitonatorenHi Bipycu BCJIK, YBK
(pizHi mrtamu), MBK. 3a cribHOTO MOIIMPEHHS LIMX MAaTOTeHIB BTPaTH
Bpoxar MoxyTh gocsiratu 50—80% |[3—4|. Benuka mikimusicte BCIIK,
YBK, MBK, ski BUKJIMKaIOTh BaxKi i cepeaHi (popMu BipyCHOTO ypaxkKeH-
HST POCJIMH KapTOIUTi, TTOSICHIOETHCSI TMM, 1[0 BOHU MalOTh BJIACTUBICTb
LIBUJIKO TOIIMPIOBATACH MIEPEHOCHUKAMM, HAIPUKJIAM, 3eJIEHOIO TIePCUKO-
Boto Tronrenniieto (Myzus persicae). 11i Bugy BipycCiB 3aBXIOU TTePeIAOThCS
BETeTaTUBHO PO3MHOXYBAaHOMY ITOTOMCTBY 4epe3 Oy/IbOM i CIIPUUMHIOIOTH
BaXkKi Ta cepelHi (POpMU BipyCHUX ypaxkeHb Ha pocianHax [5—6].

JlaHi GaraTopiyHUX AOCTIIXKEHb 3aCBiAUyIOTh, 1[0 OAHUM 3 BUCOKOE-
(eKTUBHUX MaJOBUTPATHUX PE3€PBiB MiBUILEHHS YPOXaWHOCTI, MOJiM-
LIIEHHS SIKOCTi Ta peaiizallii MOTeHUiiHOI MPOIYKTUBHOCTI KapTOILTi MOXe
CTaTu IIMPOKE BIPOBAMKEHHSI CydYaCHUX TpernapaTiB 0ioJoTivHOTO TTOX0-
IKEHHS 3 BipYJTiUMIHUMM BIACTUBOCTSIMU [7—8].

bararokommoHeHTHi Gionpenaparu, 110 MICTITh Y CBOEMY CKJIali Ha-
HOYACTUHKM, BOJIOJIIOTH BipyJiUMAHUMU, QYHTIUMAHUMU Ta OaKTepU-
LIMAHUMU BJIACTUBOCTSIMU, € OPraHiYHMMM Ta €KOJIOTIYHO OE3MEeUYHUMHMU.
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3acTocyBaHHS TaKMX MpeNapariB Mpy BUPOIIYBaHHI HACIHHEBOI KapTOTUTi
BUCOKHUX KaTeropiil € akTyaJbHUM Ta IOTPEOYE NeTaJbHOTO BUBYCHHS iX-
HbOT'O BIJIMBY HAa COPTOBI Ta MOCIBHi SIKOCTi HACiHHSI.
Mema — nocniguTu BipyJdiLMAHI BJACTUBOCTI 0araTOKOMITOHEHTHOTO
rperiapaTy OiOJIOTiYHOTO TTOXOMKEHHS Ta MOTO BILIMB Ha MPOAYKTUBHICThH
1 ypaxk€HHS HaCiHHEBOI KapTOILIi BipyCHUMHU XBOPOOAMU B yMOBAX IMiBAEH-
Ho-3axigHol yactuHu Jlicocteny YkpaiHu.
Mamepiaau ma memoodu. I1oab0Bi DOCHiAN 3aKIagalv B CEICKIiMHO-
HACIHHMIIBKI CiBO3MiHiI ByKOBMHCBHKOI Aep>KaBHOI CiJIbCbKOTOCIOAAPCHKOI
JOCTiAHOI cTaHLii [HCTUTYTY cinbebkoro rocnoaapeTsa Kapnarcbkoro peri-
ony HAAH. IMonepenHuk — MiueHULs o3uMa. [ pyHT — 4OpHO3eM BaKKO-
CyrMHKOBMIA, wo mictuts 10 Mr P,O,; 17 mr K,O; 15,4 mr NO, nHa 100 r
IPYHTY. ATpOTeXHiKa 3araJbHOTIpUTHSTA Ml 30HU. BoceHu micist 30u-
paHHsI TIOIepeIHMKA TIPOBEACHO JYILEHHS CTepHi, 350J1eBy OpaHKY, paHO
HaBeCHi — KYJIbTUBALIiI0 3 00pOHYBaHHsIM. BHeCeHHST MiHepalbHUX JOOPUB
N, P, K, 4.p. 3 MOZaIbLIOI0 KyIbTUBALIIECIO Ta HapisaHHAM 60oposeH. Canun-
JI KapTOTLTIO Ha JOCTIMHUX MiJITHKAaX BPYYHY B IPYTiil MeKami KBiTHS, Imic-
JIsSl YOTO TIPOBEJIM MIXPSITHUI 00pOOITOK 3 (hOpMyBaHHSIM TPEOEHIB, BHECIIU
nocxonoBuiil repbinun Mictpanb (1 kr/ra) Ta oOpoOUaM MixXpsiaus 3 M-
TrOpTaHHSIM pociauH. JIiIsTHKI 00NPpUCKYBaIn: MPOTHU KOJOPAJAChKOTO XKyKa
npernapatoM KopareH, k.c. (xaiopanTpasiiinpos, 200 r/i1), 60 r/ra; npotu
ditrodroposy — Kaanpic 250 SC, k.c. (azokcuctpobin, 250 r/n), 600 r/ra;
3opBek IHKaHTisI, cycroemydbcist (okcariaminpostid, 30 1/, damakcamoH,
300 r/n), 500 r/ra. 3rigHo 3i cxeMoto gocainy — ABaTap-2 3axucT (KOMII-
JIEKC HAaHOYaCTMHOK: HAaHOKapOOKCWIATU CipKM, Mifdi, Homy, HiKeso, Ba-
Hafilo, KobalabTy, CeJeHy, JaHTaHy, 1e3il0, Kajilo, MarHito, 60py, LIWHKY,
3ajiza, MapraHilo, MoJiOaeHy, TUTaHy, TepMaHilo, KpeMHilo, cpidyia Ta
ouuileHa Boaa). [IpoTsiroM BereTaliiiHOro mepiofy Bi3yaJbHO BU3HAYaIU
ypaxKeHHSsI pOCJIMH BipyCHUMU XBOpoOaMM, MiApaxoBYyIOUM iX Ha OOJIiKOBil
ninstaiti. O0JTiK ypoxkalo — TOAUTTHKOBUIM, IIUIIXOM CYIITbHOTO 30MpaHHS
3 BU3HAYEHHSIM CTPYKTYPU BPOXKalo 1O (Ppaxirisix Ta miapaxyHKoM Oyib0 3
OJIHOTO KYIIla i Moro Macu.
Cxema pociny:
®akTop A — coptu kaprorti Crayra i KiMmmepist.
®akTop B — 3acTrocyBaHHS Giomperapary:
1 — KOHTpPOJIb (3aXMCT POCIUH XiMiYHUMU TIpErapaTamu);
2 — MPOTPYyIOBaHHSI HACIHHS TIpernapaToM 0i0JOTIYHOTO MOXOKEHHS
ABatap-2 3axucT;

3 — Tpupa3oBe BHECEHHS MperapaTy 0i0JOriYHOro MoXoMKeHHsST ABa-
Tap-2 3axMCT TiJ yac BereTailii;

4 — mpoTpyloBaHHS HACIHHS Tepel MOCaaKo0 Ta TPUPA30BE BHECEHHS
npernapary 0ioJIOTiYHOro MOXO/KEeHHsT ABaTap-2 3axXuCT Ti Jac
BereTatlii.
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O6aikoBa Tutonia — 25 m2. [ToBTOpHICTh — TpUpa3oBa.

Bci 061iku Ta cioctepeskeHHs MPOBOAMIIN 3TiTHO 3 METOANYHUMU pe-
KOMEHIAlisIMU 100 MPOBEAEeHHS JO0CTiIKeHb 3 KapToreo [9—12].

Pezyassmamu ma 062060pennsa. ABatap-2 3aXUCT — CUCTEMHO-KOHTaK-
THUH TIpenapar BipyliuuaHoi, GYHTILUAHOI Ta aHTUOAKTepiaabHOI 1ii. Pe-
KOMEHJIOBAaHU /1T BUKOPUCTAHHS HAa 36pHOBMX, TEXHIYHMX, OBOYEBUX Ta

TJIOMOBUX KYJIBTypax.

IMpenapat BUKOPUCTOBYEThCS JJISI TIEPEAIIOCIBHOI OOpOOKM HACiHHS i
00pOOKHU BEreTYIOUMX POCUH.

IIpu Bu3HAYEHHI MPOAYKTUBHOCTI HACIHHEBOI KApTOILIi 3aJIeXKHO Bif
3aCTOCYBaHHS Oiornpernapary ABatap-2 3aXUCT CyTTEBOI Pi3HUIII B YpOXKaii-
HOCTi Oy1b0 He BCTaHOBJIEHO, B copTy Cliayra BoHa 3HAXOAMJIACh B MeXKax
34,5—36,3 1/ra, a B copty Kimmepist — 36,7—37,4 t/ra (tabu. 1).

1. IIpoayKTHBHICTh HACIHHEBOI KAPTOILIi 32/I€2KHO Bi/l 3aCTOCYBAHHS
oionpenapary ABarap-2 3axuct, cepeane 2021—2022 pp.

. ‘_E . ‘g < @pakuijiinuii cKIan
E o |g-|&E|&g|g| OYmO%
Bapiantu = 2| 28| 2| =8
3|S5 95| 958(58| B | ¢ 2
% 3] a X b . RS ) s =)
SE| &~ E~|&¢ g & | 2] S
o %) ) B Om \% N o A
Copt Caayra
Kontponb 36,0 | 738 | 9,9 | 480 | 75 18 54 28
[IporpytoBaHHST HACiHHSI 36,3 | 747 | 10,1 | 488 | 74 6 52 32
TpupazoBe BHECEHHS
rpernapary Iiji 4ac Bererartii 350 | 716 | 9.8 | 478 73 13 59 28
[TpoTpyloBaHHST HaCiHHS
+ Tpupa3oBe BHECEHHS 34,5 720 | 9.8 | 474 74 18 55 27
Ipemnapary ITiJ yac BereTallii
HIpP, . .,2021 p. 2,6 _ _ _ _ _ _ _
HIP, 2022 p. 3,2
Copr Kimmepis
KoHTpob 36,9 | 756 | 9,5 | 461 80 17 51 32
[IpoTpytoBaHHS HaCiHHS 37,4 | 786 | 9,9 | 466 79 12 52 36
TpupaszoBe BHECEHHSI
IIpeTIapary i Yac BereTari 36,7 | 752 | 9,2 | 445 82 14 47 39
[IporpyioBaHHS HACIHHS
+ Tpupa3oBe BHECEHHSI 37,0 | 770 | 9,3 | 442 | 83 12 50 38
npenapary il yac BereTauii
HIP, 2021 p. 2,2 _ _ _ _ _ _ _
HIP, =~ 2022 p. 3,0
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He BcTaHoBneHO CyTTEBOI pi3HUIII i B KUIBKOCTI Ta maci Oysib0 3 of-
HOro Kyllla, a TaKOX B CepeaHiii Maci omgHiel OynbpOM Ta pakuiiiHOMY
ckJanai Oyne0 B ypoxkai. Maca Oynb0 3 0JHOTO Kylla BapiioBaja B MexKax
716—786 1, a ixHs KinbKicTh — 9,2—10,1 wWT., IpU LBOMY CepeaHs mMaca
ofHi€el Oyab0u cTaHoBMIa 73—83 T.

AHanizyouun pe3yJbTaTyh IBOPIYHUX HOCTIIKEHb MOXHA 3pOOUTU BU-
CHOBOK, 1110 BHECEHHSI OiompernapaTy ABaTap-2 3aXuCT CYyTTEBOTO HE BIUIM-

HYJIO Ha MPOAYKTUBHICTh HACIHHEBOI KapTOILIi.

ITpu BU3HAYEHHI ypaxkeHOCTi POCIUH KapTOILUTi BipyCHUMM XBOpOOaMU
BCTaHOBJICHO, 1110 BHECEHHSI OionpenapaTy ABaTap-2 3axuCT BIUIMHYJIO Ha
3HUKEHHST yPaXkeHOCTi HACIHHEBUX HacaKeHb KapTorul (Tadj. 2).

YpaxeHicte copty Crayra cTaHOBMJIA Ha BapiaHTi 3 MIPOTPYIOBAHHIM

2. YpaxKeHHs1 HACA/KEHb HACIHHEBOI KAPTOILTi BiDyCHUMH XBOPOOAMH 3aJI€3KHO
BizI 3acTocyBanHs Oiompemnapary ABartap-2 3axuct, 2021—2022 pp.

YpaxkenicTb BipycHUMH XBOpodamu, %

JIETKMMH BAXKKHUMH
BapianTu 3BMYAIHA | 3MOPUIKYBATa | 3aKpy4yBaHHs BCHOTO
Mo3aika Mo3aika JmeTa
2021 | 2022 | 2021 | 2022 | 2021 | 2022 | 2021 | 2022
Copr Cnayra
Kontpomns 3,5 2,0 1,0 1,5 1,0 1,5 5,5 4,5
IpoTpyloBanHs 2,0 | 2,0 - 1,0 | 1,0 | 1,0 | 3,0 | 4,0
HaCiHHS
Tpupa3zoBe BHECEHHSI
npernapary Mif 4ac 3,0 1,0 1,0 1,0 - 1,0 4,0 2,0
BereTartii
IIpotpyroBaHHs
HaciHHs + TpUpa3oBe _ _
BHECEHHH IIperapary 1,5 15 0,5 0,5 2,5 2,5
i yac Bererauii
Copt Kimmepis

KonTpoib 2,5 3,5 1,0 1,0 - - 3,5 4.5
IIpoTpyroBaHHs _ _
HACiHHS L5 | 25 1,0 1,0 1,5 | 4,5
TpupaszoBe BHECEHHs
mpemnapary Iia yac 3,5 2,0 - - - - 3,5 2,0
BereTartii
[TpoTpyroBaHHs
HaciHHS + TpUpa3oBe _ _
BHECEHHSI mpenapary 2,0 1,0 1,0 1,0 2,0 3,0
i yac Bererauii
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HACiHHS Ta TPUPA30BUM OOIPUCKYBAHHSIM Iil yac Beretauii 2,5%, 1o Ha
2,0—3,0% HuKuye HXX Ha KOHTPOJIbBHOMY BapiaHTi. YpaXeHHs POCIUH, e
OyJ10 MPOBEAEHO JIMIIE TTPOTPYIOBAaHHSI HaciHHs, craHoBWIO 3,0—4,0%, a
TaM Jie IPOBEIEHO TPUMPa30Be BHECEHHS IMpernapary IIiJ Jyac Bereralii —
2,0—4,0%, 1o BignosinHo Ha 0,5—2,5 ta 1,5—2,5% HUKYe KOHTPOJILHOIO
BapiaHTy.

Taka >x TeHAEHIIis cnocTepirajach i Ipu HocaimKeHHi copTy KiMmmepis.
Ha xoHTpoJiIbHOMY BapiaHTi Ta Ha BapiaHTi 3 MPOTPYIOBAHHSIM HACiHHS
ypaxkeHHs BipyCHHUMHK XBopobaMu craHoBuJIO 3,5—4,5%. Ha BapianTi 3
TPUPa30BUM BHECEHHSIM IpeIapaTy IIiJl yac BereTallii MOKa3HUK ypaxkKeHHsI
craHoBuB 2,0—3,5%, a 3a IpOTPYIOBaHHS 3 TPUPA30BUM BHECCHHSIM ABa-
Tap-2 3axXuCT ypaxkeHHsT POCIVH 3HaXoauiaoch B Mexax 2,0—3,0%.

Pa3zom 3 TuM 3arasbHa KiJIbKiCTh XBOPUX POCIUH HE TEpeBUIIlyBaia
BUMOTI UMHHOI'O CTaHAApTy 11040 0a30BOI HACIHHEBOI KapToruti [9].

BUCHOBKHA

3a BM3HAYEHHS MPOAYKTUMBHOCTI HACIHHEBOI KapTOILIi 3ajJIeXKHO Bif
3aCTOCyBaHHS OiompenapaTy ABaTap-2 3aXUCT CYTTEBOI Pi3HULII B ypoxKaii-
HOCTI Oy;1b0 He BCTaHOBJIEHO, Y copTy CiiayTa BOoHA 3HAXOAMJIACh B MeXKax
34,5—36,3 1/ra, a B copty Kimmepist 36,7—37,4 t/ra. [IpoTe, BHECEHHS
Oiompemapary ABatap-2 3axXMCT BIUTMHYJIO Ha 3HIDKEHHS YPakeHOCTI Ha-
CiIHHEBUX HACAIXEHb KapTOILIi BipyCHUMU XBOPOOAMMU.

Jlnst BU3HauYeHHd Ail npernapaty ABatap-2 3axuCT Ha MPOAYKTUBHICTb
Ta SIKiCHi MOKa3HMKM HACIHHEBOI KapTOIUIi B MPOLIECi penpoayKyBaHHS
HEOOXiTHO MPOMOBXUTH ITOCTIIKEHHSI METOJIOM HaKJIalaHHs.

®DinancyBaHHs: 10CTiIKeHHS TpoBoawin B pamkax [THJL 21 «CtBopeH-
HSI COPTIB KapTOTUTi Pi3HOTO HaMpsIMy BUKOpUCTaHHS» («KapToruisipcTBo»);
JP Ne 0121U107456.

Konduikr inTepeciB: aBTOpU IeKIapylOTh PO BiACYTHICTh KOHQIIIKTY
iHTEpecCiB.

BIBJIIOTPA®TYHUI CITUCOK

1. bonpapuyk A.A. HaykoBi ocHOBM HaCiHHMIITBA KapTOIUIi B YKpaiHi. Kuis.
2010. C. 174-175.

2. Pemotpko JL.M., Imutpyx O.O., Bonkosa L.B. [lommnpenHs BipycHMX 3a-
XBOPIOBaHb KapTOIITi B arpolieHo3ax KapraTcbkoro ekoHoMiuHoOro paiony. Cinb-
cpKorocnopapcpka Mikpobiomoris. 2019. T. 30. C. 54-60. DOI: 10.35868/1997-
3004.30.54-60

3. bonmapuyk A.A., Bumnescbka O.B., Onitauk T.M. MeTonu KOHTpOIO
SIKOCTI Ta 3aXOJ 3HVDKEHH: IIOBTOPHOTO 3apayKeHH: BipycaMJ HAaCIHHEBOTO Ma-
Tepiamy KapToIi : Hayk.-MeTofl. pekoM. Hemimmaese : @OIT «Kopsyn». 2015. C. 47.

188 DITOCAHITAPHA BE3ITEKA



4. Bumnescpka O.B., Yymaxk B.O., Koctsanenps M.I. Ta in. Ouinka ditocani-
TapHOTO CTaHy HacaJKeHb 06a30B0i HaCIHHEBOI KapTOIUIi, BEKTOPHE HaBaHTa-
JKeHHA Ta BUIOBMII CKIafl BipyciB. KapTomiapcTBo : MDKBiOM. TeMaT. Hayk. 36.
Bum. 43. 2016. C. 36-46.

5. bougapuyk A.A., Bumnescbka O.B., [Imurpenko B.II., Pasanues M.B.
Pe3y/braTi MOHITOPMHTY IIEPEHOCHUKIB Ta 3aX0fU 60POTHOMU 3 BIpyCHUMM XBO-
po6amu kaprorui B 30Hi [Tomiccs Ykpainu. ITepenripHe Ta ripcbke 3eM1epo6CTBO
i TBaprHHMLTBO. 2020. Bum. 67 (II). C. 8-28. DOI: 10.32636/01308521.2020-(67)-
2-1

6. MeTonu KOHTPO/IIO (iTOBIPYCOIOTiYHOrO CTAHY arpOLIeHO3iB 3 KAPTOIIEI0
Ta 3¢pHOO0OOBUMY KY/IBTypaMI : HayK.-MeToH. pek. ; mif pe. T.O. bosa. YepHi-
riB : ICMB ta AIIB. 2015. 24 c.

7. Bumnescbka O.B. , Imutpenko B.I1., ITikiu O.I1., Cronapuyk JI.B. Ypo-
JKalTHICTb Ta HaCIHHEBA IPOAYKTMBHICTh 03JOPOBJIEHOr0 pi3HO(PaKIiIHOTO Ha-
CIHHEBOTO MaTepiamy KapTOILIi 3a7Ie)KHO BiJi PETY/IATOPIB pOCTY POCIIMH Ta pisHOI
TYCTOTH CafiiHHs KapToIvil. KapTomisipcTBo : MbKBifoM. TeMar. Hayk. 36. 2020.
Bum.45. C. 64-79.

8. Xapuenko 10.M., boupyc P.O., Mimenko JI.T. ta in. BuByeHH: Konekuii
KapTOIUIi Ha CTIIKiCTh IPOTH BipycCHUX XBopob B ymoBax Jlicocteny YkpaiHu.
KapromasipcTso : MbKBiOM. TeMaT. HayK. 36. 2019. Bum. 44. C. 71-93.

9. 1CTY 4013-2001. CoproBi Ta mociBHi ssKocTi KapToruti HaciHHeBOI. [YnH-
Huii Big 01.01.2002]. Tep>kcriokmBcranpapt Ykpainu. Kuis. 2001. 18 c.

10. Epmantpayrt E.P, ITpucsxniok O.1., llleByenko JI.I. CratucTuynmit ana-
ni3 arpoHoMivHUX gocnifgumx fgaHux B maketi STATISTICA 6.0. ITonirpadpKon-
cantuHr. Knis. 2007. 55 c.

11. MeTopu4Hi peKoMeH/iallil of10 JOCTiKeHb 3 KapTOoIlIeo ; 3a pef. Ky-
nesko B.C. Inctutyt kapromnApcrsa. Heminraese, 2002. 182 c.

12. KapTonnAapcTBo: METOAMKA JIOC/IiIHOIL cIpaBy ; 3a pefl. A.A. bonyjapuyxa,
B.A. Konrynosa. Binnnisa: TOB « TBOPI», 2019. 652 c.

Semenchuk V., ORCID: 0000-0001-7762-9059
Kharabara V., ORCID: 0009-0009-0797-4266
Bukovyna state agricultural experimental Station

of Institute of agriculture of Carpathian region of NAAS,
21 A, Bohdan Kryzhanivsky str.,

58025, Ukraine

e-mail: vsemenchuk15@gmail.com

The effect of the biopreparation Avatar-2 Zahyst application on seed potato
productivity and viral diseases infestation in condition of southwestern
Forest Steppe part of Ukraine

Fitosanitarna bezpeka 189



Goal. To establish the effect of a multicomponent preparation of bio-
logic origin on seed potato productivity and viral diseases infestation in
condition of southwestern Forest Steppe of Ukraine. Methods. Field me-
thod — the trial plots were set in selection-seed production rotation of Bu-
kovinian state agricultural research station of Carpathian region Institute of
agriculture NAAS. Laboratory-field method — determining crop capacity
and tubers structure in a yield. Visual method — plants infestation asses-
sment. Comparative-calculated method — to determine the potato stands
productivity and viral diseases infestation degree. Results. Avatar-2 Zahyst
is a system-contact preparation of virulicidal, fungicidal, and antibacterial
action. It is recommended for use on grain, technical, vegetable-, and fruit
crops. The preparation is used for pre-sowing seed treatment, as well as for
vegetating plants treatment. When determining the seed potato productivity
depending on the biopreparation Avatar-2 Zahyst implementation, no signi-
ficant difference in tubers yield was established; on the variety Slauta it stayed
within 34.5—36.3 t/ha, and on the variety Kimmeria 36.7—37.4 t/ha. No any
significant difference was established also in quantity and tubers mass per
one bush, as well as in one tuber average mass, and tubers fractional compo-
sition in a harvest. When determining plants infestation with viral diseases,
it was established, that the biopreparation Avatar 2 Zahyst application has
influenced the decrease of seed potato stands infestation. The variety Slauta
damage on the variant with seed poisoning and three-times spraying during
vegetation made 2.5%, which is by 2—3% lower than on the control variant.
The infestation of plants where only seed poisoning was implemented made
3—4%, when of those where three-times preparation application was carried
out during vegetation — 2.0—4.0%, which is by 0.5—2.5 and 1.5—2.5% lo-
wer than the control variant, respectively. The same tendency was observed
during the variety Kimmeria investigation. Conclusions. The use of the bio-
logical product Avatar-2 Zahyst does not give a significant difference in the
yield of tubers. The introduction of the biological product Avatar 2 Zahyst
influenced the reduction of the incidence of viral diseases in potato seed
plantations.

seed potato; productivity; infestation; varieties; protection; bioprepara-

tions
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MIJIAXWA IHTPOAYKIIT KAPAHTUHHUX
HMKIAJINBUX OPTAHI3MIB SPODOPTERA ERIDANIA,
S. FRUGIPERDA, S. LITTORALIS TA S. LITURA

Mera. BusHaunTy MOXIMBI LULAXM IHTPOAYKLii KapaHTMHHMX MIKifI-
JMMBMX opraHismis Spodoptera eridania, S. frugiperda, S. littoralis Ta S. litura
Ha TepuTopio Ykpainu. Meromu. JIn KOXKHOTO JJOCTi/I)KyBaHOTO OPraHi3My
6y/10 BpaxoBaHO reorpadidHe MOIIMpPEHHs Ta CIEKTP IXHIX POCIMH-TOCIIO-
mapis. 3a maHyuMmu Jlep)KaBHOI CIY>KOM CTATUCTUKY YKpaiHM 3'ACOBAaHO 4K
HaJXO[AUTh IMIIOPTOBAaHA IPORYKIiA, 3 SAKOK MOXYTb IOTPANUTU JOCIi-
IPKYBaHI HIKiZHMKM Ha TEPUTOPiI0 YKpaiHu 3 apeasliB IXHbOTO MOLIMPEHHS.
OuiHeHO MOX/IUBICTb IPOHUKHEHHA KAPAaHTUHHUX BUJIB COBOK IPUPOJ-
HUM IUISIXOM Ta 6ionoriydi 0co6mmBocTi IXHBOrO mouMpeHHs. Pesynbra-
TH. BcTaHOB/IEHO, 11J0 OCHOBHMMM II/IAXaMM IPOHUKHEHHSA JOCTIKyBaHUX
opraHismiB € ixHe momMpeHHs (Y CTafifAxX sfLs, TMIMHKNA a00 JISTIEYKN)
Ha JIMCTKAX POCIMH-TOCIIOAAPIB 3 POCIMHHOI Ta OBOYEBOIO IMPOAYKII€0,
MOCafKOB/MM MaTepiaJloM Ta HEKOPATUBHMMM POCIMHAMM, POCIMHAMU Y
ropiiukax. ITonpeHHs WKITHNUKIB IPUPOJHNUM LUIAXOM BijOyBa€eTbcs 3a
PpaxyHOK Ilepe/ieTiB iMaro Ha 3HauHi BifgcTaHi. Kpim Toro, HaABHICTb IOBIT-
PAHMX IOTOKIiB MOXXE JOIIOMaraTyl IOUIMPEHHI0O KapaHTMHHMX COBOK Ha
Ije 6L BifcTaHi Bif TepuTOpiil, Aie BifOyBaeTbCs IXHilI pO3BUTOK. Buic-
HOBKM. MeTeNKM COBOK NPMPOSHMUM LIIAXOM 3[JaTHI MirpyBaTy Ha 3Ha4Hi
Bigcrani. Ilig yac moBHoMaciutabHoI BiitHu Pocii mpoTu Haioi gep)xkaBu
HasBHICTb B 4aCTKOBO OKYIIOBAHNX O0/IAcTAX YKpalHM BilICbKOBOI TeXHiKM
Pocii mae MO>xMBiCTh IPOHMKHEHHA B YKpainy Spodoptera litura Fabr., sxa
mompeHa Ha miBfHi Pociiticbkoi @enepanii. Takox B YKkpaiHy HaAXOfUTb
BilicbkoBa TexHika 3 Tux kpain HATO, e mommpeHi kapaHTMHHI IIKiJHUKYI
pony Spodoptera.

Spodoptera; pocaMHU-KUBUTEJIi; iIHTPOIYKIis; MOIIMPEHHS; apea;
PHM3UK NPOHUKHEHHS
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Cepel BeIMKOTO KOMITIEKCY KOMaX-IIKiTHUKIB BasKJIMBE Miclle 3aiima-
10Tb coBku (Noctuidae). IXHi TMYMHKM — IyCeHMIi — MOLIKOIKYIOTb,
KOpiHHSI, cTebJ1a, JIUCTS, KBITKHU i TNIOAU KYJABTYPHUX POCAMH. EXOHOMIUHI
BTPATH BiJl COBOK OCOOJIMBO 3HA4Hi 32 IXHHOT'O MacCOBOI'O PO3MHOXEHHS,
SIKi BifOyBalOThCS PEryJIsipHO. TSl YCIIITHOTO 3aXMCTY Bill COBOK MOTPiOHO
Io0pe 3HATH TePMIHM iX PO3BUTKY, OIOJIOTIIO Ta €KOJIOTiI0. 3HAHHS YMOB,
1IO CIIPUSIIOTh BUKMBAHHIO COBOK, JA€ MOXKJIMBICTH CBOEYACHO ITiITOTY-
BaTUCS JO MPOBEJEHHS 3aXOMAiB 3aXMCTy, MPAaBWJILHO BUOpATU TEPMIiHHU i
CIoCcoOM KOHTPOJIIO YKUCEeIbHOCTI [1].

Jlo nmepesiky KapaHTUHHUX OpraHi3MiB, BiCYTHiX B YKpaiHi LIKiAHUKIB
pony Spodoptera, BHeceHo S. eridania, S. frugiperda, S. littoralis, S. litura,
SIKi XapaKTepHU3yIOThCs HAA3BUUIAHOIO IIKIIIMBICTIO TSI IITMPOKOTO KOJIa
POCIHVH.

Spodoptera eridania Cram. (TiBIeHHa COBKa) — IIUPOKMUI ToJicdar,
axuii 3aBaae mwkoau 200 BugaM pocauH. HKiTHUK IIUPOKO MOLIMPEHUI B
ITiBHiuniii, LenTpanbHiit Ta [TiBaeHHiit Amepuui. Yepes te, 1o S. eridania
nowupeHa no Bciit reputopii CIIA, To 6araTboM perioHaM CBiTy 3arpoxye
iHBa3isd LIKiZHWKA Yepe3 TI00aTIbHY TOPTIBII0 OBOYAMU Ta AEKOPATUBHUMU
pociuHamu. HesBaxkatouu Ha Te, 110 S. eridania BincyTHs1 Ha €Bporieii-
CbKOMY KOHTMHEHTI, BOHA BUSIBJIEHA B IMIIOPTOBAHI MPOAYKIIil POCIUH i3
CHIA [2]. BusBnenHs S. eridania B Adpulli 1eMOHCTPYE BUCOKY 3AaTHICTh
LIKiTHUKA JO0 MOro PO3MOBCIOMKEHHS, 10 CBIAYMTH MPO BaXKJIUBICTb pe-
TeJIbHOTO MOHITOPUHTY LIbOTO BUAy [3].

Spodoptera frugiperda Smith (KyKypya3stHa JIMCTKOBA COBKa) — JKUBUTh-
cs1 Ha moHaa 350 BUaax pociivH, 3aBAAIOYM BEJIMKOI HIKOAM €KOHOMIYHO
BaXJIMBUM KYJIbTYpaM, TaKUM SIK KYKypya3a, puc, COpro, IIEeHUIS Ta Oa-
raTbOM OBOYEBMM KyJbTypaMm [4]. S. frugiperda HeogHOpPa30BO BUSIBISLIU
B KpaiHax €spornu. B Adbpuui y 2016 p. WKiTZHUK 3aBAaB 3HAYHOI LIKOIU
nociBaM Kykypyasu [5]. ¥ 2018 p. nipo S. frugiperda Bnepiiie 0y10 MOBiAOM-
JIEHO 3 iHIICHKOTO CYOKOHTHHEHTY. 3 TOTO 4Yacy iHBasis ditodara Binby-
nacek y Kuraii, banrnanenn, Tainann, M’sumy, Ta Llpi-Jlanky [6]. IneanbHi
KIiMaTUYHI yMOBU axJjimaTtusauii S. frugiperda € y 6aratbox kpaiHax €B-
poIu, a BeJuKa KiJIbKICTh pOCIMH-TOCIOAapiB Jae 3Mory ¢itodary MaTu
KiJIbKa MOKOJIiHb 33 OAWH CE30H 1 MOXe TIPU3BECTH 0 TOTO, 1110 B pasi Mpo-
HUKHEHHS 1IKiIHUKA HAa HOBI TEPUTOPIi BiH cTaHe eHAEMiUHUM BUIOM [7].

Spodoptera littoralis Boisd. (erunercbka 6aBOBHMKOBAa COBKa) — IO-
LIKOKYE 87 BUIIB POCIMH, 30KpeMa: 0aBOBHUK, KYKypya3y, KapTOILTIO,
puc, coro, NMPakKTUYHO BCi OBOYEBI, a Yy 3aXMILIEHOMY I'PYHTIi, KpiM OBOYIiB,
1Ie ¥ KBiTKOBi KynbTypH [8]. LIKiZHUK yXXe HUHI AyKe MOLIMPUBCS Y CBi-
Ti, 3aliHSIBIIM BCIO TepuTopito Adpuku, KpaiHu Asii, ABcTpaiito Ta HoBy
3enaniio, KpaiHu 060X aMEpUKAaHCHKMX KOHTHHEHTIB Ta KpaiHU IMiBACHHOI
€sporm (Itamito, miBgens Icnanii i @panii, ['periro Toio) [9].

Spodoptera litura Fabr. (a3iaTchka 6aBOBHMKOBa COBKa) — [ialla30H
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rocromapiB S. litura oxorutioe moHaimenire 120 BumiB pociuH. Cepen
OCHOBHUX BHIiB CiJIbCHKOTOCIIOAAPCHKUX KYJIBTYP, SIKi YIIKOIXKYIOTHCS
ditodarom, € JIbOH, JIOLIEPHA, KYKYpyl3a, PUC, COsl, TIOTIOH Ta Oarato
oBoueBMX KyJabTyp [10].

HIKigHUK MPOKO MOIIMPEHUIA MO BCili TPOMIYHIN Ta MOMipHil Asii,
ABcTpanii Ta TUX0OKeaHChKUX OCTPOBAX, a TAKOX BUsBIISIBCS B HiMeuunHi,
BenukobOpuranii, Pociiicekiit demepairii. Lle BKa3ye Ha 3HAUHMI TTOTEHITia
MPOHUKHEHHS . [itura B HOBI perioHM Ta amanTauii ¢itodara 10 HOBUX
KJIIMaTUYHUX 1 eKoJIoriyHux ymoB [11].

Mema docaioncens. BuzHaunTu 1WISXU iHTPOAYKLIT LIKiAJIUMBUX Opra-
Hi3MiB S. eridania, S. frugiperda, S. littoralis Ta S. litura.

Memoou docaioncens. J171s1 KOXKXHOTO TOCIIIKYBAHOTO OpTaHi3My OyJI0
BU3HAYEHO HAMOLIbII Baromi LUUISIXU iHTPOMYKIIil HA TEPUTOPil0 YKpaiHU.
[Tpu oMy Oy10 BpaxoBaHO reorpadiyHe MOIIMPEHHS Ta CIIEKTP POCIUH-
rocrnogapiB. Ha ocHoBi gaHux JlepkaBHOI CJIy>KOM CTaTUCTUKMU YKpaiHu
3’sICOBAHO YU HAAXOAUTh iMIOPTOBAaHA MPOAYKIIis, 3 SIKOK MOXKYTh acolli-
I0BaTU JOCJiKYBaHUX LIKITHUKIB Ha TEPUTOPit0 YKpaiHU 3 apeasiiB iXHbO-
TO MouMpeHHs. TaKoX OIIHEHO MOXJIMBICTh IPOHUKHEHHST KapaHTUHHUX
BU/IiB COBOK TIPUPOJHUM IIIJISIXOM 3 YpaxyBaHHSIM TePUTOPIaTbHOTO apeay
MMOIIMPEHHS JOCTIIKYBAHMX OpPraHi3MiB Ta 0i0JOTiYHUX OCOOJMBOCTI iX-
HBOTO TIOLIUPEHHSI.

Pe3zyavmamu docaidxncenv ma o62o6openns. KapaHTUHHUI pU3UK CKJla-
JAETHCS 3 MOKJIMBOCTI MPOHUKHEHHS 1LKiUTMBOTO OpraHi3aMy Ta oro pos-
MOBCIOJIKEHHSI Ha HOBUX TepuTopisix. [1obanizailisi eKOHOMIYHUX 3B’SI3KiB
3YMOBJIIOE MacOBE 3aBE3€HHSI OBOUiB Ta JEKOPATUBHUX POCIVH B YKpaiHy
3 OyIb-SIKMX YaCTMH CBIiTy. AHaJi3 JIiTepaTypu IMOKa3aB, 10 KapaHTUHHI
BUIM OpraHi3MmiB poay Spodoptera Ha TIaHETi IIUPOKO MOIIMPEHi (Taba. 1)
[12—135].

3a maHuMu Tabauui 1 KyKypyassHa JUcTsiHa coBka (Spodoptera
frugiperda Smith) ta aziarcbka 6aBOBHUKOBA coBKa (Spodoptera litura Fabr.)
PO3MOBCIOKEHI Maiixke Ha BCiX KOHTUHEHTax cBiTy. HaliByxxunii apean Mae
miBaeHHA coBKa (Spodoptera eridania Cram.), Ka Ha TepuTOpii €Bponu
BincytHs1. OgHaK, TIPUCYTHICTh Ha TepuTopii miBaHs Pocii aziaTchbkoi 0a-
BOBHMKOBOI COBKM Ta ETMIETCHKOI 0aBOBHMKOBOI COBKM B KpaiHax €Bponu
3011bLIYE PU3UK MOTPAIUISIHHS iX Ha TEPUTOPiI0 YKpaiHU.

BcraHoBIeHO, 1110 OCHOBHUMM IIUIIXaMW MPOHUKHEHHST TOCITiIKyBa-
HUX OPraHi3MiB € iXHE MOLIUPEHHS HA CTAMisIX LS, TMUUHKU a0 JIsiey-
KU Ha JIMCTKAX POCIMH-TOCIIONAPIB 3 POCIMHHOO ITPOAYKIIIE€I0, 3 OBOYEBOIO
MPOIYKIIi€I0, MMOCAAKOBUM MaTepialloM Ta IeKOPAaTUBHUMM POCIMHAMU,
pociuHaMu y ropuiymkax. KpiM Toro, MeTeauMKM KyKypya3ssHOi JIMCTSIHOI
COBKM 37aTHi J0 3HAYHMX MepeaboTiB Ha BiacTaHb g0 100 kM 3a moOy
[16]. Came TakuMU LUIIXaM¥ JOCJiIKYBaHi OpraHi3My MPOHUKIIN Y CBiil
CydyaCHUU apeal.
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1. Apeay KApaHTHHHUX WIKIAHUKIB poay Spodoptera, iXHi poCIMHH-KABUTEI
Ta HUIIXM NPOHNKHEHHS

nsaxu
IIKignnk Apean Pocmutn- MPOHMKHEHHS
JKUBHTEJT K KA
Spodoptera Adpuka: benin, 'aboH, bypsik, OCHOBHUI TIUTSIX
eridania Cram. | KamepyH, Hirepis. Karmycra, MOLIMPEHHS
(miBaeHHa IliBniuna Amepuka (CIIIA): — | MopkBa, IIKiTHUKA Ha
COBKa) Anabama, ®@iopusa, Oaky1axaHu, JIMCTKAX POCIWH-
Jxopmxist, KeHTykKi, nepeLb, rOCIIoapiB y
Jlyiziana, MepineHn, KapToIuIs, CTaisIX SISt
Miccicimi, Heto-T'emmmp, TOMATH, 200 JIMYMHKU.
IiBniyHa Kapouina, Oraiio, KaByHU, JIstmeuku MOXYTb
OxnaxoMma, IliBmeHHa COHSIIIHUK, OyTHu 3aBe3eHi
Kaponina, Texac, BipmxuHnisi, | xBacoss, i3 TpyHTOM,
3axinHa BipmkuHis. TIOTIOH, YITaKOBKOIO
ITiBnenna ta llenTpasbna apaxic, ab0 Tapoto.
Amepuka: Auturya i bapbyna, | uutpycosi, Mertenvku 3matHi
Aprentuna, baramu, aBoOKaJo, 10 TIEPETbOTIB
bapb6anoc, bepmynchbki Ppi3Hi KBiTH Ha Bi[CTaHb A0
octpoBu, bpasumis, Ywi, 1500 m
Konymo6isi, Kocra-Pika,
Ky6a, Jlominika, ExBanop,
CanbBanop, PpaHiry3bka
I'Biana, I'penana, laitaHa,
lonnypac, SImaiika, Mekcuka,
Hikaparya, [lanama,
IMapargaii, [1epy, CypuHam,
Tpuninan i Tobaro, Ypyrsaii,
Benecyena
Spodoptera Perion €OK3P: I3pains, Kykypyn3a, Mertenuku 3maTHi
Sfrugiperda Wopnanis, Icnanis Kamycra, 10 3HAYHUX
Smith (Kanapceki ocTpoBm). COJIONKUIA MepesboTiB Ha
(kykypyassiHa | Asis: banrmanein, Byran, nepetlb, BiICTaHb 10
JINCTSIHA Kamb6omxa, Kurait, Cxinnuit TOMaTH, 100 xm 3a 100y.
COBKa) Tumop, Innisa, Innonesis, OakaxaHu, JInunHKM Ta
Snonis, Mopnanisi, Kopest, KaByHHU, JISLTIEYKU MOXYTh
Jlaoc, Maaiizisi, M’stHma, NIMHI, MPOHMKATHU 3
Henasn, ®ininminu, Hpi- KBacoJs, TMOCaIKOBUM
Jlanka, B’ernam, Taimanm. puc, maTepiajioM,
Adpuka: benin, 'ana, 3am0is1, | TIOTIOH, POCJIMHHOIO
3im06a6Be, Kenist, Konro, 0aBOBHa, MPOIYKILIEID Ta
Hirepisi, Can-Towme Ta copro, JIEKOPaTUBHUMU
Ipuncini, Ceasinenn, Toro. XpU3aHTEMH, pocCIMHaMU,
IliBHiuna Amepuka: IBO3JMKA POCJIMHU Y
Kananma, Mekcuka, CIIA. TOpIIMKAX
ITiBnenna ta IlenTpanbHa
Amepuka: AHturya ta
bapOyna, AprentuHa, baramu,
Bbap6anoc, bepmynu, boriBist,
bpasunisi, BeHecyena,
Iaiti, I'aiana, I'Bamenyra,
I'saTemana,
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Ilpoodosncenns maba. 1

. Pocaunn- IMlamxu
IIKigHuk Apean . NPOHUKHEHHS
KUBUTEJT .
HIKiZIHUKA
I'Biana, ['oHgypac,
I'penana, IomiHika,
[ominikaHcbka PecryOuika,
KaiimaHoBi ocTpoBH,
Konym6ist, Kocra-Pika,
Ky6a, Hikaparya, [Tanama,
IMaparsaii, [1epy, Ilyepto-
Piko, CenTt-BiHceHT i
I'penaninu, Tpuninan i
Tobaro, Ypyrsaii, Ywi,
ExBanop, fAmaiika.
Okeanist: ABCTpaJtisi,
Hoga Kanenonis,
Hosga 3enannis, I1amya Hosa
I'sinest, ComomoHoBi OcTpoBU
Spodoptera Perion €OK3P: I3painb, Kykypyn3a, OCHOBHUI LLISIX
littoralis Boisd. | Icranis (Kanapcbki ocTpoBM), | KapToIuis, MOILMUPEHHS
(erumneTcbka Kinp, Kput, Maneiipa, TOMATH, LIKITHUKA Ha
0aBoBHUKOBa | Manbra, Cunimis, nepelb, JINCTKAX POCIUH-
COBKa) DpaHiis. OakIaxkaHu, TOCIIOapiB y
Asis Ta Bamsbkuii Cxin: OypsIK, cTajisgx sius
baxpeiin, Innis, Ipak, KarmycTa, 200 JTMYMHKH.
Ipan, Uopnanis, JliBaH, MOPKBa, JInunHku Ta
Owman, OAE, €meH, UoyIst JISLTIEYKA MOXYTh
Kwuraii, CayniBchka OripKH, MPOHUKATHU 3
Apagisi, Cupisi, TypeuunHa. rapOoysu, MOCaAKOBUM
Adpuka: Amxkup, AHrona, TIMHS, Marepiaiom,
benin, borcBaHa, COHALUHUK, POCJIVHHOIO
Bypkina-®aco, BypyHni, cejepa, MPOIYKII€I0.
Tam6ist, ['ana, Ediomis, KBacoJis, Merenuku 3naTHi
€rurner, 3amb6isg, 3iMOabBe, TOpOX, JI0 TIEPEIbOTIB
Kab6o Bepne, KamepyH, cos, Ha BiZICTaHb JI0
Kenist, Konro, Manarackap, 0600u, 1500 m
Hawmi6ist, Hirep, Hirepis, JIIOLIEPHA,
Pyanpma, Ceneran, Comari, puc,
Cynan, Tanzanis, Toro, cajar,
VYranma, Yan apaxic,
LUTPYCOBI,
OeroHis,
TPOSTHIIN,
TBO3/IMKA,
aMapaHr,
aycrpu,
XpU3aHTEMU,
JKOPXKMHA
i iHI
KYyJBbTYpHi
Ta IUKi
pOCIVHU
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3akinuenns maoa. 1

. Pocannn- Masxu
IIKignuk Apean . NPOHUKHEHHS
KUBUTET .
HIKiHMKA
Spodoptera Perion €OK3P: IliBneHb Kykypyn3a, Siins, TMIUHKT
litura Fabr. ta Janexuit Cxin Pocii. KapToIuIs, Ta JISICUKU
(asiaTchka A3ist Ta Bamsbkuii Cxin: OakaxaHu, MOXYTb
OaBoBHMKOBa | bpyHeii, banrnanei, Karycra, TMPOHUKATA
COBKa) B’etnam, 'onkonr, 1Hnis, nepellb, 3 TIOCaJKOBUM
IHnonesis, AdranicTaH, rap0Oy30Bi maTepiaioMm,
Kamb6omxa, Kuraii, Kopes, 0BOUi, POCIMHHOIO
Jlaoc, Masnpaisu, Manaii3ist, JIIOLIepHa, Ta OBOYEBOIO
M’sanma, Henan, Cinramyp, cos, TIPOMYKIII€TO,
Tainaua, Taiianb, Oininminu, | puc, JIeKOpaTUBHUMU
Lpi-Jlanka, AnoHis, TIKYT, pOCIMHAMMU.
Ipan, OmaHn, IlakucraH. TIOTIOH, JIsineukn MoXyTb
ITiBniuna Amepuka: CLLA JIbOH, OyTH MPUCYTHIMU
(Tinbku I'aBaiicbKi OCTPOBH). 0aBOBHa, B IPYHTI.
Okeanis: AMepuKaHCbKe apaxic, MeTtenuku 3naTHi
Camoa, ABctpadisi, Banyary, NIEKOPaTUBHI JI0 3HAYHUX
I'yam, Kokocogi octpoBu, POCTMHU TepeTbOTIB
MapiiajiioBi oCcTpoBH,
Mixkpone3sis, Hoa Kanenonis,
OctpoBu Kyka, [Tanay,
[Mamya-Hosa I'Bines, [TiBHiuHi
Mapianceki octpoBu, Camoa,
ConomonoBi OctpoBu, ToHra,
Tysany, ®ixxi, OpaHiry3bka
[Moninesis

AHani3 naHux JlepxkaBHOi C/Ty>KOM CTaTUCTUKU YKpaiHU BiZHOCHO iM-
MOPTY POCIMHHOI MPOAYKIIii, 3 IKOIO MOXYTb acOLil0OBaTU JOCJiIKyBaHi
OpraHi3Mu, CBiTUUTh MPO 1i HAAXOJKEHHS 3 KpaiH, B SIKMX MPUCYTHi Ka-
PaHTWHHI BUIW OpraHi3miB pomy Spodoptera (tabmn. 2) [17].

3 pocavHaMU, IMIIOPT SIKMX CSTA€ 3HAYHUX O0’€MiB, PU3UK TTPOHUK-
HEHHS IIKITHMKIB pony Spodoptera HaidGibLI IMOBIpHMIA 3 Icmanii, CILA,
Typeuuunu, I3painto tomo. B pasi mpoHUMKHEHHST TOCTiIKYBaHUX Opra-
Hi3MiB Ha TEPUTOPiI0 YKpaiHU MoAaiblIe iX MOLIMPEHHSI MOXIIMBE SIK aH-
TPOITOTEHHUM TaK i IPUPOITHUM IIISIXaMH.

['0JIOBHMM BEKTOPOM aHTPOIIOTEHHOTO ITOIINPEHHSI KapaHTUHHUX CO-
BOK pofy Spodoptera € iXHsl IHTPOAYKILiSI 3 OBOYEBOIO TTPOIYKIII€IO, TEKO-
pPaTUBHUMM POCIMHAMU Ta IPYHTOBUMM CyMilllaMU, SIKi iMIIOPTYIOThCSI B
Vkpainy 3 apeaiiB iIXHbOIO MOCTiIMTHOTO PO3BUTKY, a TAKOX MpPHU TepeMi-
LLIEHHI LIMX KaTeropiii ToBapiB y Mexax AepKaBu.

Kpim Toro, B YKpaiHi IIMPOKO BUPOLLYIOTH KYKYPYI3y Ta POCIUHU
MMaCcIbOHOBUX KYJBTYP, TAKUX IK KapTOILISI, TOMAaTH Ta B OKPEMMX PeTioHax
OaknaxaHu. i pociMHu € OMHMMU 3 OaraTbOX, 110 HAJIEeXaThb 10 TOJOBHUX
POCIMH-KUBUTEJIIB KapaHTUHHUX BUIIB poay Spodoptera. ToMmy TiocTiiiHa
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2. Immopt B YKpaiHy pocJMHHOI MPOAYKIii 3 apeasis
HIKiTHUKIB pony Spodoptera (2021 p.)

Kpaina-exkcnoprep IIponykuia Oﬁ,eMT[:)l:::_lHyKuﬁ’
Kinp Tomatu 130,1
Bpasunist KaByHu, nuni 121,3
Cunumist JwvHi, 6akIaXaHu 2,0
€rurer L{nGymnst 0,4
I3paine Tomatu, uuOyas1, KaByHH, OMHL 2725,6
[Tanis Tomaru, oripku, uMOyJIsi, KaByHU 421,6
Icmanis Tomatu, uudyas 10284,7
Kocra-Pika KaByHnu, nuHi 42,6
Y Tomatu 157,3
Tlepy Lubyns 3,9
HWopnanist Tomatn 35,8
CIIA Kaproms, uubyis 42384.8
Tynic Tomatu 0,5
Typeuunna Tomatu, oripku, KaByHU, IUHI 322433
Dpantist Tomaru, uoysIst 426,2

HAsIBHICTh LIMX POCJIMH B 00JIACTSIX YKpaiHU TaKOX MOXEe PO3IISAaTUCh B
SIKOCTi MOTEHILITHOTO BEKTOpa MOLIMPEHHS IIKiTIHUKIB BCEPEANHI KpaiHU.

Takox HeoOXiTHO 3a3HAYMTH, 11O 3 Yacy MOBHOMACIITAOHOI BiliHH,
SKy po3B’sizana Pocis mpoTtu Haioi aepxkaBu, B YKpaiHy HaaXOOWUTh Biii-
CBhKOBa TexHika 3 Tux kpaiH HATO, me mommpeHi KapaHTUHHI IIKiTHUKA
pony Spodoptera. OKpiM TOTO, HasIBHICTb B YACTKOBO OKYIMOBAaHUX ITiBICH-
HUX o0sacTsax Ykpainu (3amopisbka, XepcoHcbKa, AP Kpum) BilicbkoBOi
TexHiku Pocii nae MOXIMBICTE MPOHUKHEHHSI B YKpaiHy Spodoptera litura
Fabr., sxa mommpena Ha miBaHi Pociiickkoi @eneparmii. [Tpukiagom 1mo-
TPaTJISHHS KapaHTUHHMX IIKiIAHUKIB HA HOBI TEPUTOPil 3a TOMOMOTOIO
BiliCbKOBOI TE€XHIKM MOX€E OyTM MPOHUKHEHHS 3aXiHOTO KYKYpYI3sTHOTO
JKyKa Ha nmodyatky 90-X poKiB MUHYJIOTO CTOJITTSI HAa TEpUTOpPil0 €BPOIN B
konuiHii FOrocnasii [18].

IMommpeHHs MPUPOAHUM 1UISIXOM BiOYBa€ThCs 3a paxyHOK IepesieTiB
iMaro Ha 3HayHi BiacTaHi. KpiM Toro, HasiBHiCTb MOBITPSTHUX MOTOKIB MOXe
JlorioMaraTtv MOLIMPEHHIO KapaHTUHHUX COBOK Ha 1€ Oifblili BiJCTaHi Bif
TEPUTOPIli, € BiOYBA€ThCS IXHINl PO3BUTOK.

AHati3 NUISIXiB iHTPOMYKIIil, sIKi MOXYTb acOIilOBaTUCh 3 KapaHTUH-
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HUMM WKIiTHUKaAMU POoay Spodoptera, Ta IJISXIiB MOIIMPEHHS, ITOKa3aB I10-
TEHIITHY MOXJIMBICTh iIXHBOTO TTPOHUKHEHHST HA TEPUTOPi0 YKpaiHU.

BUCHOBKU

BcranoBieHo, 1110 10pOC/i 0OCOOMHU MPUPOIHUM IIUISIXOM 3AaTHI Mi-
rpyBaT¥ Ha 3HayHi BiacTaHi. IHTpoxyKLis wKinHuKiB pony Spodoptera Bin-
OyBa€eTbCS Ha CTafisIX SALS, JUUYUHKMU a00 JISII€YKM, TOJIOBHUM YMHOM,
3 OBOYEBOIO MPOMYKIIi€I0, NTEKOPATUBHUMH POCIMHAMM Ta TPYHTOBUMM
cyMillaMU, SKi iIMIIOPTYIOThCSI B YKpaiHy 3 apeajiB MOCTIHOTO PO3BUTKY
ditodaris.

ITin yac moBHOMacIITaOHOI BiliHM Pocii mpoTu Halloi aep>kaByu HasiB-
HICTh B YaCTKOBO OKYITOBaHHUX MiBAEHHUX 00JacTsIX YKpaiHU BiliCbKOBOL
TexHiku Pocii Jae MOXJIUBICTb IPOHUKHEHHS B YKpaiHy Spodoptera litura
Fabr., sixa nommpena Ha niiBaHi Pociiicbkoi @enepartii. Takox B YKpainy
HaIIXOAUTh BilichbKoBa TexHika 3 Tux kpaiH HATO, ne mommpeHi kapaH-
TUHHI WKITHUKA poxy Spodoptera.

®DiHaHCYBaHHS: TOCIIIKeHHs TTpoBonuian B pamkax ITH Ne24: «Di-
TocaHiTapHa Oe3reKa, 3aXMCT i KapaHTUH POCIUH» (3aXUCT POCIUH)
NeJIP 0121U108606.

KondaikT iHTepeciB: aBTOpM AEKIApYIOTh PO BiICYTHICTb KOHQIIKTY
iHTEpECiB.
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Ways of introduction of quarantine harmful organisms Spodoptera eridania,
S. frugiperda, S. littoralis and S. litura

Goal. Determine possible ways of introduction of quarantine harmful or-
ganisms S. eridania, S. frugiperda, S. littoralis and S. litura into the territory of
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Ukraine. Methods. For each studied organism, the geographical distribution
and spectrum of their host plants were taken into account. According to the
data of the State Statistics Service of Ukraine, it was found out whether im-
ported products, with which the investigated pests can be associated, arrive
on the territory of Ukraine from the areas of their distribution. The possibi-
lity of penetration of quarantine species of scoops by natural means and the
biological features of their distribution were evaluated. Results. It was estab-
lished that the main ways of penetration of the studied organisms are their
distribution on the leaves of host plants with plant products, with vegetable
products, planting material and decorative plants, plants in pots in the stages
of eggs, larvae or pupae. The spread of pests naturally occurs due to imago
flights over considerable distances. In addition, the presence of air currents
can help the spread of quarantine scoops to even greater distances from the
territories where their development takes place. Conclusions. Scoop butter-
flies are naturally able to migrate long distances. The introduction of pests of
the genus Spodoptera takes place in the stages of eggs, larvae or pupae, mainly
with vegetable products, ornamental plants and soil mixtures imported into
Ukraine. During a full-scale war between Russia and our countrythe presence
of Russian military equipment in the partially occupied southern regions of
Ukraine makes it possible for Spodoptera litura Fabr., which is common in the
south of the Russian Federation, to enter Ukraine. Also, military equipment
from those NATO countries where quarantine pests of the genus Spodoptera
are widespread enters Ukraine.

Spodoptera; host plants; introduction; distribution; range; risk of

introduction
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IO PEHHA HEBE3IIEYHNX XBOPOB I'OPIXA
I'PEIIBKOTI'O ¥ PI3HUX 3A BIKOM HACA/IZKEHHAX
Y 3AXITHOMY JIICOCTEITY YKPAITHU

Mera. Jlocmiguty po3BUTOK (IiTONATOreHHOIO KOMIUIEKCY Tropixa
rpenbkoro y 3axigHomy Jlicocteny Ykpainn. Metopu. [locnimxeHHsA mpo-
BOgVUIM BIpO#oBX 2021—2022 pp. B arpoleHo3i ropixoBoro cajy YKpaiH-
CbKOI HayKOBO-JOCiIHOI CTaHIii KapaHTMHY POCIVH IHCTUTYTY 3aXUCTy
pociun HAAH. Jlna geranbHOro o6miky XBOpOOM OITISIanM HBAfISTh
IepeB 3 YOTMPbOX OOKIB KPOHMU Ta aHalidyBanu 1o 25 0O/MTiKOBUX OpraHiB
(mMcTKY, MaroHu, II0AM) i BU3HAYa/IM IHTEHCUBHICTD YpakeHHs 3TifHO 3i
mkanow. JiarHoCTyBaay XBOpoOH MeTOLOM BibOpy yparKeHNUX TKaHMH i3
3aKJIafaHHAM X y BOJIOTY KaMepy Ha Tpu ZOOU [ HACTYIIHOTO BCTAHOB-
TIeHHA BULy TTaTOT€Ha METOOM MiKPOCKOIiI0OBaHHS i BUSHAYEHHs CICTeMa-
TUKO-BaX/IMBUX MOP(OJIOriyHMX 03HaK rpuba. Bupinamm rpubis 3 xuBux
POC/IVH, IIepeHOCAYN MileTiil ab0 CIOpY 3 IIOBEPXHi YpaKeHNX TKaHUH Ha
HoBe cepepnoBuile. PesynpraTn. JlabopaTopHe ROCTIIPKEHHS POCIVHHO-
ro Marepiany 3 pisHMMM CUMIITOMaMM ypakeHHs II0Ka3aao NOMiHYBaHHHA
¢iromarorenHux rpubis: 6ypoi mwismucrocti Marssonina juglandis (Lieh.)
Magn., 6inol massmucrocti Microstroma juglandis Sacc. Ta 6axTepiosy
Xanthomonas juglandis Sacc. IIpu o6CTe>XeHHI HacaJ>KeHb CTapuX fiepeB
(monap 40 pokiB) YacToTa BUSBIEHHS OYPOI IVIIMUCTOCTI rOpiXa IPerjpbKoro
Marssonina juglandis (Lieh.) Magn. cranoBuna 68,7%, 6akrepia/IbHOTO OIIi-
Ky Xanthomonas juglandis Sacc. — 31,3%. Y HacamKeHHSX JepeB 6-piduHO-
ro BiKy 4aCTOTa BUAB/IEHHA 6ypo'1' IISIMUCTOCTI — 72,5%, 6aKkTepiaTpHOrO
omiky — 27,5%. 3a 00CTeXXEeHb HACAMKEHb y mkinni (Bik fepes 2—3 pokn)
JacTOTa BUABIEHHsA OYpol IJLIMMUCTOCTI ropixa rpenbkoro cknagana 80,3%,
6akrepianpHOro omky — 12,1%, 6inoi misMucrocti — 7,6%. BucHoBku.
OO6CTeXXeHHAMM Haca/pKeHb ropixa rpelbkoro (y pisHMX 3a BIKOM JiepeB)
BUABJIEHO BUCOKY YpaXKeHICTb XBOpOOaMI, 30KpeMa 6YpO0 IUIAMUCTICTIO
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Marssonina juglandis (Lieh.) Magn., B IKiNKax, fie Ha JeHb OCTAHHbOTO 00-
JKY Ha CIPUIHATINBUX (OPMaxX KyIbTypu ypakeHH: cKitagano 100,0% 3a
PO3BUTKY XBOpo6u 47,7%.

TOpiX rpenpbKuii; Oypa IUIAMHCTICTh; MAPCOHisS; 0AKTEPio3; MOIMPEHHS;
PO3BUTOK XBOPOOH

Topix rpeubkuit (Juglandis regia 1..) 3maBHa KyJIbTUBYBJIU SIK KYJIBTYPY
Pi3HOOIYHOTO BUKOPUCTAHHSI — 3apay MOXWBHUX BIACTUBOCTEH 1i MJIOMIB,
LIIHHOI IePEeBUHU Ta NEKOPATUBHUX BJIACTUBOCTEW camMux nepes [1—35].
OxpiM TOTO 10 TOpiX BHUPOIIYIOTh HAa 3HAYHUX IUIOLIAX SIK CiTbCHKOIOC-
MOJapChKy KYJIbTYpYy, BiH € OIHUM i3 HaiOibLI MOLIMPEHUX AEPEB Yy 3a-
XMCHUX HAaCAIKEHHSX (B3IOBX JOPIr, Y 3aXMCHUX CMyTax, MapKax TOILO).

3a eKcropToOM TpelbKoro ropixa YkpaiHa rocigae apyre Micle y CBi-
Ti, 32 00OCsiraMy BaJIOBOTO TMPOAYKTY — T’ste. HailbiblmMu cBiTOBUMU
Bupo6HuKamu € Kurait, CIIIA, Ipan ta Typeuunna. llopiunuii ypoxait
ropixa B YKpaiHi csrae 75—95 tuc. T, i3 sikux 2/3 excnopryerbes [6].

3axinHuit perioH YKpaiHu (CIPUSTIMBICTh KJIIIMAaTUYHUX Ta TPYHTOBUX
YMOB) € MEePCHEKTUBHUM [IJISI BUPOLLYBAHHS I'PELILKOTO Topixa, 0COOIMBO
Ha BEJIMKUX TUIOIIAX CXWJIOBMX 3eMeJb. [ pelibKuii TOpiX CIIPUMHSATHUI 10
Pi3HUX XBOPOO, SKi IIKOASATH POCTY AEPEB i 3HUXKYIOTh SIKICTh Ta ypoxKai
IUTOAIB. 3arajoM KyJIbTypi 3aBHAIOTh 30UTKIB 0JM3bKO 50 BUIIB IIKiTHUKIB
Ta XBopobO [7, 8].

OpHi€lo 3 HARMOIIMPEHIIIMX XBOPOO ropixa rpelibKoro y BCixX perioHax
itoro BupoinyBanHs (ITiBHiuHa Ta IliBgeHHa AMepuka, €Bpona, [Hzis,
Ipan Ta iHwi Asiiicbki KpaiHn) € 6ypa MUISIMUCTICTb (MapcOHiO3, aHTpaK-
HO3). 30yTHUK MapCOHio3y — 1ie acKoMilleTHuit rpud Marssonina juglandis
(Lib.) Magn. 3i cTtaTeBOIO cTamiero po3BUTKY Grnomonia leptostyla (Fr.) et de
Not. IlaToreH ypaxye JUCTKM, MOJIOAI maroHu Ta ruioau. Ilim miero rpuba
BinOyBaeTbCsl 3MiHA OiIOXIMIYHUX MOKA3HUKIB Ta METaOOJIYHUX TPOLIECIiB
y pocanHax (maoaax Ta JUCTKax), 10 MPU3BOAUTH A0 iIXHbOI Aedopmaliii i
MepeayacHoOro onajgaHHs. 3a CUJIBHOTO PO3BUTKY XBOPOOM, IUIOAM CTAlOTh
MEHIIIMMU 32 PO3MipOM, TIOTBOPHUMU, 3 TIOTAHO BUTIOBHEHUM SIAPOM; YPO-
Kait Moxe 3Hu3uTucd Ha 50—70% [9, 10].

Heb6e3neyHoo XBopo0OOIO Topixa IpelbKOTo € 0aKTepio3, SIKMii BU-
KJIMKa€EThCs OakTepiero Xanthomonas campestris pv. juglandis. 1leit 30ynHUK
Brepiie OyB BumiteHuii Ilipcom y Kamicdopnii y 1896 p. i oTpumaB Ha3-
BY Pseudomonas juglandis. Y 1939 p. iioro Ha3Ba 3MiHeHa Ha Xanthomas
Juglandis, a B 1980 p. 3a MiXXHApOAHWMU CTaHAApPTaMU OTpUMayia Ha3BY
Xanthomonas campestris pv. juglandis [11].

30ynnuk Oakrtepio3y Xanthomonas campestris pv. juglandis Bimomuii y
BCiX KpaiHax CBiTy, ¢ pocTe rpelbkuii ropix. IlommpeHHs i MKiaIuBICTh
ioro Moxke BapiloBaTH 3 POKY B piK, a MiJ yac emiiToTii i€l xBopodu
MOXe 3aTMHYTH MToHaa 75% ypoxaro 1mioAiB. Hail6iablll iHTEHCMBHO XBO-
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poba mposiBiisie cebe min yac hopMyBaHHS TIOMIB, BiICOTOK 3apaKeHHSI
jmctd Moxe caratu 100% [11].

Bypa musgiMucticTh Ta 0aKTEpio3 € MOIIMPEHUMU 1 HeOEe3MeYHUMU XBO-
pobamu ropixa rpeupbkoro B YkpaiHi. [To3asik mapasutHa Ta canpodiTHa
MiKodJopa ropixa rpelibkoro B podbotax BITYUM3HSIHUX JOCTiMHUKIB MpaK-
TUYHO HE BUCBITJIIIOETHCS, Menoio 00caidxcenb HAIIIOI POOOTH € BUBYEHHS
PO3BUTKY (PiTOMATOTEHHOTO KOMIUIEKCY TOpiXa TpelbKoro y 3axiZHomy
Jlicocreny Ykpainu.

Memoouxa docaioxcens. J1ocnigkKeHHsS] MPOBOAWIN BIIPoaoBx 2021—
2022 pp. B arpoLeHo3i TOPiXoBOro caay YKpaiHChKOI HAyKOBO-AOC/TiIHOI
CTaHIIisl KApaHTUHY pocuH [HcTuTyTY 3axucty pociauH (YkpHICKP i3P).
s metaabHOTO OOJIIKY XBOPOOM OTJISINAMU NBAIISITh AEPEeB 3 YOTUPHOX
0OKiB KpOHU Ta aHaJi3yBau MO 25 0OJIKOBUX OpraHiB (JIMCTKM, TIAaTOHM,
IUIOAM) i BU3HAUAIU IHTEHCUBHICTh YpaKeHHS iX 3TiIHO 3i mKanow [12].

JInst piarHOCTYBaHHSI XBOpPOOU BimOMpaan ypaxkeHi TKAaHWUHM i 3aKjiaja-
JIM 1X y BOJIOTY KaMepy Ha TpU J00M [Jis HACTYITHOTO BCTAHOBJICHHS BUIY
rmaTroreHa METOJOM MIiKPOCKOIIIOBaHHS i BU3HAYEHHSI CUCTEMAaTUKO-BaX-
JIUBUX MOPGOJIOTIYHMX O3HAK rpuba. Buminsim rpubiB 3 XXUBUX POCIUH
MEPEHECEHHAM MIilleIil0 a00 CIop 3 1X MOBEPXHI HA HOBE CEPEIOBUILIE.
Axio rpubd abo cropu HEMOXKJIMBO BUAUIMTU 3 TOBEPXHI POCIMH, YPaXKEeHi
YaCTUHU POCJIMH CTaBUJU Y BOJOrYy Kamepy. s 1boro BUKOPUCTOBYBA-
am vawku Iletpi 3 Bojgorum (iabTpyBaJbHUM MarepoM, sIKi 3akjaaganu y
TeMIepaTypHi YMOBU, ONTUMAaJIbHI JJIs1 YTBOPEHHS KOJIOHil rpuba [13].

BuszHavanu TakCOHOMiIUHY MPUHAJEXHICTh MAaTOTeHiB 3TiIHO 3 METO-
nukoto [14].

Pesyavmamu docaidxncenv ma ob2oeopenns. BripogoB:xx BereTauiitHOTO
nepiony 2021—2022 pp. poBeAeHO MapLIPYTHi 0OCTEeXXEHHST HacaaKeHb
ropixa rpeibKoro Ha BUSIBICHHS YpaxXeHHS XBopobamu B YepHiBelb-
Kiit 0611. (¢. bossnu, YkpHACKP 13P, 7 ra). BusiBiaieHo 7 BuaiB rpu6iB Ta
1 Bua Gaktepiosy: Oypa miasMUCTICTb Marssonina juglandis (Lieh.) Magn
(cymuacta cranis — Ophiognomonia leptostyla (Fr.) Sogonov.); MeIaHKO-
HiyM Melanconium juglandinum Kunze; umrtocriopo3 Cytospora juglandina
Sacc.; HekTpio3 Tubercularia vulgaris Tode (cymuacra cranmisi — Nectria
cinnabarina (Tode ex Fr.); 6ina miasimucricts Microstroma juglandis Sacc.;
dinoctukto3 Phyllosticta juglandis Sacc.; domo3 Phoma juglandis (Preuss.)
Sacc.; 6akTepio3 Xanthomonas juglandis Sacc.

JlabopaTopHe AOCTIIXKEHHSI POCIMHHOTO MaTepialy 3 Pi3HUMU CUMII-
TOMaMM ypaXKeHHS MoKa3ajo JOMiHyBaHHs (iTomatoreHHUX rpubiB: Oy-
poi misimucrocti Marssonina juglandis (Lieh.) Magn., 01101 TUISIMUCTOCTI
Microstroma juglandis Sacc. Ta 6axkrepiody Xanthomonas juglandis Sacc.

bypa masimucTicTh ropixa rpeubkoro Ophiognomonia leptostyla (Fr.)
Sogonov, anamopda Marssonina juglandis Lieh. Magn., 30ynHUK Oypoi
IUIIMUCTOCTI TOpiXa TpelbKOro B KOHiianbHil crafuii Marssonina juglandis
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(Lieh.) Magn. mpoTsarom Bci€i BereTallii CIIpUUYNHIOTH 3apaXkeHHS
JIMCTKIB, TUIOAIB Ta TaroHiB, CIIPUSIIOUM IMOLIMPEHHIO XBopoou. O3Ha-
KOIO TOIIKO/IXEHb, 1110 BUKJIMKAIOTLCS BCciMa BuUaamMu pony Marssonina,
€ MIAIMUCTOCTi. 3a aHali3y BimiOpaHuX 3pas3KiB, XapaKTepHi CUMIITOMU
Oypoi MISIMUCTOCTI ropixa Oyau BUSIBJIEHI Ha JIMCTKaX, MOJOAUX TiJIKax
Ta rogax. Ha nmcTkax ropixa CIIOCTepirajy mosiBy HeBEJIUKHNX OKPYTIINX
IUISIM 1iaMeTpoM 5 MM Oyporo abo cipyBaTo-O0yporo KoJbopy 3 TEMHOIO
0o0aMiBKo0. Ha HMXKHIN CTOPOHI JIMCTKA Ha IUX IUISIMax OyJu TTOMITHI
KOPUYHEBI MOAYIIEYKU — allepBYJU, B SIKMX YTBOPIOBAJIMCS criopu (Ko-
Higii) rpuba. KoHiaii Oynu pizHuX (opM: mpsiMi, OBajibHi, CEPIIOBUIHI 3
OOHUM 3a0KPYTJICHNM KiHIIEeM Ta iHIOWUM 3aTOCTPEHHMM, 3 OIHI€I0 Tepe-
rOpoJIKOI0, SIKa AIMUTh KJIITUHY Ha ABI HEPiBHI YaCTUHU 3 BUAMMUMU
OJIIMHUMU BKJIFOUeHHSIMU. Po3Mip KoHiniii ctaHOBUB 15—26 X 2—5 MKM.
3 PO3BUTKOM XBOPOOM IUISIMM PO3POCTAIMCS, OXOILIIOIOYM 3HAYHY Yac-
TUHY JucTKa. Ha yepelikax i LeHTpaJbHUX XKUJIKaX JUCTKa (HOpMyBaIn-
Csl BUpa3Ku IOBractoi (popmMu, TEeMHO-KOPUYHEBOI'O KOJbOPY, 3 YOPHUM
KpaeM. YpaxkeHi JIMCTKM IOYMHAJIM 3aCMXaTH i 3aBYaCHO oramatu. 3a
CUJIBHOTO YPaXKe€HHSI XBOPOOOIO JIepEBO MOXKE IIIe 10 HACTAHHS OCEHi CKU-
HYTU BCE JINCTSI.

bakrepios Xanthomonas juglandis Sacc. abo 6akTepiaabHy IUIIMUCTICTh
crocTepirajm Maiixke Ha BCiX HaA3eMHMX OpraHaxX pOCIMH — JIMCTKax,
yepelikax, IMjaojaax, cepexkkax, OpyHbKax, cTebjax CisHLIB TPOXU BUILE
KOPEHEBOI IINITKN, OJHO-IBOPIYHUX TiJKaX Ta IMaroHax IMOTOYHOIO POKY.
Ha mosonux maroHax ropixa iH(eKIlisl MpOosSIBISIETbCS B MIXBY3JISIX i Ha
BEpXiBKax CTe0e, IKi BKPWIUCS YOPHUMU IUIIMaAMU, OTOYEHUMU OOJISIMiB-
KOIO XOBTOro BinTiHKy. Ha xBOpux nuctKax 3’sBISIIOTBCS OpiOHI TIpo30pi
IUISIMU, 110 TIOCTYIIOBO HAOyBalOTh TEMHO-0yporo 3abapBiieHHs. XBOpoOa
€ HaiOUIbII HeOe3MeYHOow IS IJIOAIB, Ha SIKMX BOHA BUKJIMKAE MOSIBY
CMoYaTKy ApiOHUX YOPHMX ILISIM JiaMeTpoM 3—5 MM, sIKi ITOCTYHOBO 30iJib-
IIYIOUNCH, 3JTUBAIOTHCS ONHA 3 ONHOIO, BUKJIWKAIOUM TOBHE ITOYOPHIH-
H$ TWIOAIB 0 TUIOAOHIXKKU. YpaKeHUIl HAaBKOJOIUIIIHUK 3acuxa€, MI0aAu
YOPHIIOTh i omamaroTh. Ha ypaxkeHMX ruiogax TakKoxk 3’SIBISIFOTBCS HEBe-
JIVKI BOISIHUCTI TUISIMU, SIKi 3 4aCOM YOPHIiIOTh, BMICT SIApa CTA€ PiIKUM i
3’IBISIETbCS THWIICHUH 3amax. [l1oau 3MoplIyloThCsl, CTalOTh OMHOOOKM-
MU, BiCTalOTh Y POCTIi.

Biny nmasamucTicTh IUCTKIB ropixa rpemnbkoro Microstroma juglandis
Sacc. BUSBICHO Ha JMCTKAaX JOPOCIUX IEepeB ropixa, CisSHIIIB Ta IOPOC-
JIi yXe Ha moyaTky BereTarii. [lepii mposiBu 0i0i IUIIMUCTOCTI OyJ10
3a(piKCOBAHO Ha JIMCTKax ropixa rpelbKOro y TpeTiil aekani TpaBHsa. Ha
YPaKEeHUX JMCTKAX CIIOCTEPirajJiv MosIBY >KOBTUX IUISIM, SIKi 3 4aCOM CTajiu
OyprMMM, BOHU OYJM Cc1aOKO MOMIiTHi, pO3MJIMBYACTi; 3 HUXHBOIO OOKY
IUISIM TIOMIiTHMIA OiTMIA HAJIT, SKUN OXOIUIIOE HEBEIUKI AiISTHKM, YacTille
B3IOBXK royIoBHOI Xuiaku. Criopu 0e306apBHi, TTPOAOBIyBaTi abo SiIIeTo-
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nioHi, 5—8 x 2—3 MkMm. Ha xuBWIbHOMY cepefoBUIll (KapTOTUITHO-IEeK-
CTPO3HUI arap) MaToOreH YTBOPIOE IIiIbHI KOJOHIi OiIoro Koixbopy.

IIpu obcrexxeHHi HacamKeHb cTapux aepeB (Oinbiie 40-Ka pokiB) yac-
TOTa BUSIBJIEHHS Oypol IJIIMUCTOCTI ropiXa rpelbKoro craHosuiaa 68,7%,
bakTepiosy — 31,3%. Y HacaakeHHSIX IepeB 6-piyHOro BiKy 4acToTa BU-
SIBJIEHHSI Oypoi IuisMucTOoCTi craHoBuia 72,5%, Gakrepiody — 27,5%.
Y wkinui (Bik nepeB 2—3 poKM) 4acToTa BUSIBICHHST Oypoi TUISIMUCTOCTI
ropixa rpeupkoro — 80,3%, 6akrepiody — 12,1, 6is0i IUIIMHCTOCTI —
7,6%.

VY HacaakeHHSIX ropixa KiJIbKiCTb CIPUMHSTAMBUX oro hopm 10 Oypoi
UIIMHUCTOCTI craHoBmiia 87,4%, crivikux — 12,6%.

OO0CTeXeHHSIMU POCIMH Topixa TPellbKoro B CTapuX HaCaKEHHSX (IT0-
Haz 40 pokiB) Ha Teputopii YkpHJICKP I3P 3adikcoBano nepiui nposiBu
Oypoi IUIIMUCTOCTI y TIEPIiii 1eKai YepBHs, Y BUTJISII TOOAMHOKUX TUISIM,
Ha CIPUMHSATIUBUX (POopMax ropixa. YpaxkeHHs JUCTKIB craHOBWIO 3,3%
3a PO3BUTKY XBOpoOu 1,5%. YpaskeHHs IJIOIiB XBOPOOOIO Ha LIMX AepeBax
ckmanaino 1,1% 3a po3sutky — 0,5%. Ha criiikux ¢opmax ropixa B JaHuit
nepios He BUSIBJIEHO YPAXXEHb JIMCTKIB i TUIOMIB OYpOIO TJISIMUCTICTIO.

3a HacTyrmHoro O0JiKy (Apyra JAeKana JIMITHS) YPaKeHHS Ta PO3BUTOK
CIPUMHATINBUAX (OPM TOpixa BiAIMMOBIIHO CTAHOBMUJIO: Ha JMCTKax — 16,4
i 7,5%; na mogax — 12,4 1 7,5%. Ha criiikux ¢opmax ropixa ypaxkxeHHsI
JIUCTKIB cTaHOBWIO 1,5% 3a po3BuTKy XBopoou 0,1%, ypakeHHs ILJIOMIIB
30yIHMKOM Ha JaHWi TIepioj He BUSBICHO.

IMepmnii mposiB XxBopoOU Ha IJI0AAX CTIHKMX (POpM ropixa Big3HaYEHO
y TpeTiil neKami ceprHs: ypakeHHs1 — 2,3%, po3Butok — 0,5%. Ha cripuii-
HATAMBUX (pOpMax ropixa Ha JaHUU MEPion ypaxkeHHs ILJIOMIB CTAHOBWJIO
19,5%, po3suTtok xBopoou — 9,1%.

Ha neHb octaHHbOro 00JIIKY (Mepla aeKana BEpecHs) Ha CIIPUIAHST-
JNUBUX (opMax KyJIbTypu ypakeHHs csrano 57,4% 3a po3BUTKY XBOpOOU
26,1%. Ha criiikux (popmax ropixa ypaxkeHHsI XBopoboro ctaHoBuIo 12,4%
3a PO3BUTKY 5,3%. YpaxkeHHS IUIOAIB MAapCOHIO30M Ha [€Hb OCTAHHLOI'O
00JTiKy Ha CIIPUAHSITIMBUX Ta CTIMKMX (hOpMax Tropixa BiIIIOBiTHO CTaHO-
Bwio 44,51 5,1%, po3Butok xBopoou — 21,31 2,5% (tabx. 1).

OO0cTeXXeHHSs POCIMH ropixa rpelbKoro B IKijaKax (2—3-piuHi gepeBa)
nokazajy Mepluii MposiB XBOpoOU Oyporo IJISIMUCTICTIO Y TIepIUiii AeKai
YEpBHS Ha JUCTKaX CIPUAHATIMBUX i CTIHKUX DopM, Ie ypaKeHHs Bil-
noBigHo ckianaio 12,51 6,5%, po3Butok xBopodbu — 8,31 2,6%. Ha nenn
OCTaHHBOTO OOJIIKY (Tepila eKana BepecHs) Ha CIPUNHSTIUBUX (hopmax
KYJIbTypH ypaxeHHs1 MapcoHiero — 100,0% 3a po3BuTKy xBopobu 47,7%.
Ha criiiknx ¢opmax ropixa ypaxkeHHsI XBopoOoio craHoBuiio 34,1% 3a
PO3BUTKY xBopoou 18,9% (tabi. 2).

3a 00cTeXXeHb POC/IMH ropixa IpelbKoro aepeB 6-piyHOro BiKy y I0-
CITimTHOMY cajty Meplii TPOsIBU XBOPOOU criocTepiraiu (Tiepiiia jaexkaaa YepB-
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1. Po3BHTOK Oypoi IIAMHCTOCTI ropixa rpenbKoro B CTapux HACAKEHHSIX
B UYepniBeupkiii oonacti, (YkpHICKP 13P)

Ilepiox odcTexeHHs
1-ma nekana | 2-ra nekama | 2-ra nekaga | 1-ra mekama
YepBHS JINHSA cepnHs BEpecHs
SEI|ES|BE| 58| BE|ES| BE| ES
XE | 28| X5 | 2a| Z=E| 28| B | 2&
23| 38| 23| 38| 22| 38|28 8¢
A |lal | »a | g8 | »alaR|>a| a8
JIucTkn
Criiiki opmu 0 0 1,5 0,1 5,6 2,2 12,4 5,3
CrpuitHsatiausi popmu | 3,3 1,5 16,4 7,5 24,8 | 15,2 | 57,4 | 26,1
HIP 1,1 0,3 3,7 2,4 5,6 2,9 7,5 4,2
I1noaun
Criiiki hpopmu 0 0 0 0 2,3 0,5 5,1 2,5
CrnipuitHaTiuBi opmMu 1,1 0,5 12,4 7,5 19,5 9,1 445 | 21,3
HIP, 0,05 | 0,01 4,5 2,1 4,7 3,5 12,8 5,1

2. Po3BUTOK 0ypoi IJISIMHCTOCTI ropixa rpenbkoro B MIKiJIKaX
B UepniBeupkiii oonacti (YkpH/ICKP I3P)

Ilepiox odcTexeHHs

1-ma nekana | 2-ra aekama | 2-ra aekaga | 1-ma mekanga

YepBHS JINHSA cepnHs BepecHs
q)O])Ml(l e e e e
N PRl BT N EPA oS - T 0 BIVLON - O VA
= . o = = - S = = - o = = - o =
o = =S Qo = |=A=] Q= =A== Qo = =&
= = o = = o = = o = = o
25| 28| 35| 28| 85| 28| 35| &
28| 88| 28| 88| &8 88| &8 | 88
PR K| PAR| AKX A ARY | A A%

JIncTkn

Criiiki opmu 6,4 2,6 11,7 6,2 21,7 | 11,4 | 34,1 | 18,9
Crpuitastiui popmu | 12,5 8,3 355 | 17,2 | 75,5 | 34,0 | 100,0 | 47,7
HIP, 2,3 1,5 6,2 2,5 12,6 7,4 25,1 9,6

HST) Ha COPUUHSATINBUX Ta CTIHKMUX (hopMax ropixa, Ie ypakeHHS JIMCTKIB
MapCOHI€I0 BiMOBIIHO cTaHOBUIO 7,6 i 3,7%, po3BUTOK xBopoou — 4.4
i1,5% (tabu. 3).

Ha neHb octaHHBOrO 00J1iKy (TIepllia 1eKaaa BepecHsl) ypaxkeHHs 30y/1-
HUKOM Ha CIIPUUHATAMBUX (popmax Kyabrypu craHoBuiio 60,1% 3a pos-
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3. Po3BuTOK Oypoi IIAMHCTOCTI ropixa rpenpkoro aepesB 6-piqHoro BiKy
B UYepniBemnpkiii oosnacti (YkpHICKP I3P)

Ilepion odcTexeHHs
1-ma nekanga | 2-ra nekaaa | 2-ra nekaga | 1-ma nekanga
YepBHS JIAIHS ceprHs BepecHs
D e e o e
o AP
= . o = = - oS = = - o = = - o =
Q = [=Rl=] o = =o Q= [=R=] -] ==
¥XE| 58 S| 59 E| 5o E| 59
XE| 22| 55| 22| SE| 22| £E| 22
S| 82| 88| 28| &g 38|88 38
PR -V - I -Vi~ B [~ - Wi~ N~ -V~
JIncTku
Criliki opmu 3,7 1,5 7,5 3,5 14,2 | 6,2 | 20,8 | 10,1
CrpuiiHaTiausi popmu 7,6 4,4 | 23,7 | 12,1 | 45,5 | 18,7 | 60,1 | 28,3
HIP 1,0 0,5 4,2 3,2 7,1 5,1 13,7 | 6,6

BUTKY XBopobu 28,3%. Ha cTiiikux (popmax ropixa ypaxkeHHsI CTAHOBWJIO
20,8% mipu po3BuTKy xBopobu 10,1% (tabim. 3).

BUCHOBKHA

JlocaimKeHHST pOCIMHHOIO MaTepially pi3HUX (OpM ropixa rpelbKo-
ro 3 CUMOTOMAaMU ypaXKE€HHSI TOKa3aJio JOMiHYBaHHS MaTOreéHHUX rpuOiB:
Oypa muissMucTicTe Marssonina juglandis (Lieh.) Magn.; 6i1a MISIMUCTICTb
Microstroma juglandis Sacc.; 6aktepio3 Xanthomonas juglandis Sacc.

OO0CTexXeHHST Pi3HUX 32 BIKOM JIepeB ropixa IpelbKoro mokKasaiu, 110
3arylieHi Mocaaky B WKL i OJU3bKICTh HACAIXKEHb CTapUX JE€PEB CTBO-
PIOIOTH TIPOBOKALIIMHMIT (POH TSI ypaxkeHHsT 30yIHMKAaMHU XBOPOO, 30KpeMa
Oypoto msMuctictio Marssonina juglandis (Lieh.) Magn.

DinancyBanHs: 10cTimkeHHs mpoBoawian B pamkax [THJI 12. «<HaykoBi
OCHOBM CYYaCHMX TEXHOJIOTii MPOrHO3Yy i yIpaBlliHHS (iTOoCaHiTApHUM
cTaHOM arpolieHo3iB» (3axuct pociauH); AP Ne 0121U108139.

Kondaikr inTepeciB: aBTopu AeKJIapyliOTh MPO BiACYTHICTh KOHQIIIKTY
iHTepeciB.
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Spread of dangerous walnut diseases in plantations of different ages in the
Western Forest Steppe of Ukraine

Goal. To investigate the development of the phytopathogenic complex
of walnut in the Western Forest Steppe of Ukraine. Methods. The research
was carried out during 2021—2022 in the agrocenosis of the walnut garden
of the Ukrainian Research Plant Quarantine Station of the Institute of Plant
Protection of the National Academy of Sciences. For a detailed account of
the disease, twenty trees were examined from four sides of the crown and 25
accounting organs (leaves, shoots, fruits) were analyzed and the intensity of
their damage was determined according to the scale. Diagnosis of diseases
was carried out by selecting affected tissues and placing them in a moist
chamber for three days for subsequent identification of the type of pathogen
by microscopy and determination of systematically important morphological
features of the fungus. Isolation of fungi from living plants was carried out
by transferring mycelia or spores from their surface to a new environment.
Results. A laboratory study of plant material with various symptoms of
damage showed the dominance of phytopathogenic fungi: brown spotting
Marssonina juglandis (Lieh.) Magn., white spotting Microstroma juglandis
Sacc. and bacteriosis Xanthomonas juglandis Sacc. When surveying old tree
plantations (more than 40 years old), the frequency of brown spotting of
walnut Marssonina juglandis (Lieh.) Magn. accounted for 68.7%, bacterial
burn (Xanthomonas juglandis Sacc.) — 31.3%. In stands of 6-year-old trees, the
frequency of brown spotting Marssonina juglandis (Lieh.) Magn. was 72.5%
and bacterial burn Xanthomonas juglandis Sacc. — 27.5%. When inspecting
the plantations in the nursery (trees 2—3 years old), the frequency of brown
spotting of the walnut Marssonina juglandis (Lieh.) Magn. accounted for
80.3% of bacterial burn Xanthomonas juglandis Sacc. — 12.1%, white spot
Microstroma juglandis Sacc. — 7.6%. Conclusions. During the examination
of walnut plantations (in trees of different ages), it was found that the high
incidence of diseases, in particular, brown spotting Marssonina juglandis
(Lieh.) Magn. was noted in nurseries, where on the day of the last record on
susceptible forms of culture, damage by brown spot was 100.0%, while the
development of the disease was 47.7%.

walnut; brown spot; marsonia; bacteriosis; distribution; development of

the disease
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XAPAKTEPUCTUKA ®OTOCUHTETAUYHOI
AKTUBHOCTI KYKYPY/I31 3A BUKOPNCTAHHA
PISHUX IIPEITAPATIB HA CTPECOBOMY ®OHI

Merta. BuBunTi Y KOHTPOIbOBAHMX YMOBAX BIUIMB IIp€NapariB ropMo-
Ha/IbHOTO IIOXO/PKEHHS Ha OCHOBI I'yMYCOBMX BUTS)KOK Ta CTUMY/IATOPIB-
AHTHCTPECAHTIB 3 BUCOKVMM BMICTOM aMiHOKMCIOT i 6i0lOri4HO aKTMBHMX
PEYOBMH Ha PO3BUTOK KYKYPY/A3U 32 YMOB CTpecy, a TaKOX iX BIUIMB Ha
(dboTOCHHTETUYHY aKTUBHICTD pocnuH. Metopu. JJOCTifi)KeHHS TPOBOANIN
y KriMarnyHiit kaMmepi (kiMHaTa 3 peryIbOBaHUM KOHTPOJIEM TeMIIepaTy-
PY, CBITJIOBOTO [HSA Ta BOJIOTOCTi NOBIiTPs1) YKpalHChKOI HAYKOBO-OCIiTHOTL
cTaHUil KapaHTUHY pocnuH IncTuTyTy 3axmucry pocnua HAAH. ®otocun-
TETHYHY aKTMBHICTb BUMipIOBa/IM 3a JJOIIOMOTOI0 TOPTATUBHOTO (IIyopoMe-
Tpa «DnoparecT». I1ig yac BereTanii mpoBefieHO Ba T03aKOPEHEBYX ifI>KIB-
JTeHHs y dasy po3sBUTKY KyKypyasy BBCH 12, nepiiie BHeCeHH: IpenapaTis
mo Bereranii — BBCH 13, gpyre BHeceHHA mpenapaTiB Imo BereTanii —
BBCH 14. Pesynpraru. AHasni3 KpuBux iHayKuii ¢paroopecienuii ximopodiny
Ta MMOKA3HMKIB MaKcuMaabHOI (POHOBOI (IIOOpeCIeHIil ToKa3aB Pi3HMUIIIO
MK pOCIMHAMM, 1[0 3HAXOAU/IUCA 3 BO/orocTi rpynry 70% ta 50% HB. 3a
TPUBAJIOTO IepeOyBaHHA POCINH KYKypPYAsy B CTaHi OMM3bKOMY [0 CTpe-
Cy, pisHMLIA MDK KpMBMMU IHTEHCUBHOCTI ¢iryopecteHnil xmopodiny Mix
IBOMa KOHTPO/IAMU 30iblIyBanach. 3aCTOCYBaHHS HOCIIPKYBAHUX IIpe-
napari 3a0e3Ieunio 3HaXO/PKeHHS OKa3HMKa MaKCYMa/JIbHOTO 3HAYEHHs
inpykuii dryopecrennii Buie cyXoro KOHTPOJIIO Y BCiX BapiaHTax JOCTRY.
Haitkpami pesynpraty 3abesnednmn: Ipenapar B (BCOKOKOHIIeHTpOBaHa
CYCIIeH3id [ IiPKMBJIEHHA Ta 3MEHIIEHHA CTPeCy pOC/IMH Ha OCHOBI Iy-
MYCOBMX BUTSDKOK, 0 MictuTh N — 150 /1, K,O — 300 r/n, Mg — 30 1/11,
kationu MeraniB B, Cu, Fe, Mn Ta Zn 3 gogarkoBumu edpekramm mpuinma-
4a i cypdakranry) 3a HopM 3actocyBanHA 0,5 ta 0,25 n/ra; Axcodon (Bu-
COKOKOHI|eHTPOBaHa CyCIIeH3is 3 eKcTpakTy Oypoi Bogopocti Ascophyllum
nodosum 3 mikpoenementamu, B — 38,1 r/n, Mn — 10,2 r/1, Zn — 6,4 t/n)
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3a HOpM 3acTocyBaHHA 1,0 Ta 0,5 j1/ra. BUCHOBKM. 3i 3pocTaHHAM 4Yacy 3Ha-
XO/PKeHHs POC/INH KYKYPY/3U B CTaHi, O/IM3bKOMY IO CTPeCy, Pi3HUIIA MiX
KPUBOIO iHTeHCUBHOCTI ryopecueHLii xj10podiny y Bomoromy KOHTpOIi
Ta CYXOMY KOHTPOJi 30iMbIIyeThCs. 3aCTOCYBaHHA NOCIIPKYBAaHMX IIpe-
napari 3a0e3neunsio 3HaXO/PKEHHs OKasHMKa MaKCYMa/IbHOTO 3HAYeHHs
inpykuii ¢pyopecreHnii Buile cyXoro KOHTPOJIIO y BCiX BapiaHTaX JOCTTY.
3acTocyBaHHA JOCTIPKYBaHNUX ITPENapaTiB B yMOBaX BOIOTOCTi IPyHTY 50%
3a0e3mevynsIo MOKPAIIeHHs BereTaliliHIX TOKa3HUKIB POCIMH.

KYKYpyA3a; crpecoBuii (hakTop; (OTOCMHTETHYHA AKTUBHICTh; iHIYKLis
tdayopecuenmii

Kykypynza (Zea mays) HajleXXUTh A0 OOHI€l 3 OCHOBHMX KYJIbTYD, SIKa
BUKOPHCTOBYETHCS B CYYaCHOMY CBITOBOMY 3eMJIEPOOCTBi, 1110 3yMOBJICHO
il BUCOKOIO BPOXAWHICTIO Ta BJaCTUBOCTSIMU JO MPUCTOCYBAHHS Y TO-
MipHOMY KJiMati. B YkpaiHi icHYI0OTh 00’€KTUBHI MPUPOAHO-KITIMATUUHI
YMOBHU, HEOOXiIHI IJisT BUPOIIYBAaHHS 1Ii€l KyJbTYpU, aIKe BOHA IOCigae
OfIHE 3 HAaWBaXXJIMBILIMX MiCLlb Cepell 3€PHOBUX KYJIbTYP Y CUIbCbKOMY IOC-
MOJapCTBi KpaiHU. 3HAYHOMY TMOLIUPEHHIO KYKYPYA3U CIpUSE 11 31aTHICTb
JlaBaTW BUCOKMI piBEHb BUXiAHOI MPOMYKILil Ta MPOLYKTUBHOCTI JTUCTKOC-
Teb0BOI Macu [1, 2].

Hacinnst mictuth 65—70% ByIJIeBOIiB, B OCHOBHOMY KpOXMaJTio, OJIil,
PEYOBMHM AJIKAJIOIIHOTO XapakTepy, a Takox Bitaminu: B, (0,15—0,2 mr%),
B, (6:m3pko 100 Mr%), HikotrHoBy Kucjoty (1,8—2,6 Mrf%), maHtoTeHOBY
kucioty (6sm3sbko 0,7 Mmr%) i 6iotus (no 77 mr%). [poaoBosbua LiHHICTh
KYKYpyI31 BU3HAYAETHCS 11 IIMPOKUM BUKOPUCTAHHSM Y XapyoBiii, KOp-
MOBIIT Ta TeXHIYHIiil TTPOMUCIIOBOCTI [3].

BupouyBaHHSI KYKypyA3U € TPUBAJIUM i CKIIAHUM TIPOLIECOM, Bif-
MOBiTaJbHUM €TaIroM SKOro € 30ip Bpoxkaio. fJKiCTh BpoxXalo 3aJIeXKUTh
BiJ, 0araThbOoX pi3HUX YMHHMKIB, SIKi BIUIMBAlOTh Ha PO3BUTOK POCIUHU
B mpoueci Beretauii. OgHuUM i3 BaroMux (pakTopiB, 110 BIJIMBAIOTh Ha
PO3BUTOK POCJMH, € HEcTaya BOJIOTU. B pe3ynbTaTi 3MEHIIIYETHCSI BPO-
JKaWHICTh 36pHOBOI KYJIbTYPU Ta CIIOCTEPIraloThCS TaKi 3MiHU: 3ylMUHKA
pyXy MpOTOIUIa3MHU, AeHATypalisd OUIKiB, 3MiHA CKJIaay JiMiJiB, 3HUXKECHHS
cTabinbHOCTI MeMOpaH i epeKTUBHOCTI (poTocuHTe3y. [TopyiieHHsT PyHK-
11ii MeMOpaH MPU3BOAUTH A0 3HUXKEHHS (DOTOCUHTE3Y i aKTUBHOCTI MIiTO-
XOHJpii, 10 MOTipIIEHHS BJIACTUBOCTI IJIA3MOJIEMU 30epiraTu po34yMHEeHi
pedyoBuHu i Boay [4, 5]. EpekTuBHICTb 3acTOCyBaHHS OionpenapartiB Ha
(iziosorivHOMy piBHi TOJSTA€E B MOJIIIIEHH] TPOLECIB KUTTEMISUIBHOCTI,
30KpeMa B e(DeKTUBHIIIIOMY TTOIVIMHAHHI MOXWBHUX PCYOBUH Ta iHTEHCH-
dikauii npoueciB gorocuHTe3y [5]. PesynbraToM iXHBOTO BIUIMBY € 3MiHa
BereTalliiHMX MOKAa3HMKIB POCIMH B AMHAaMIlli i Bapiallisi (pOTOCMHTETUYHOI
aKTUBHOCTI [6—8].

DoTocuHTE3 — OCHOBA XMUTTEMISITIBHOCTI POCIMH, TOMY TOCIHiDKeHHS
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CTPYKTYpH (POTOCMHTETHMIHOIO aIlapary Ta MeXaHi3MiB MOro (pyHKIIiOHY-
BaHHS i peryJislil 3aiiMaloTh OJHE 3 HAWBaXKIMBIILIMX 3HAUYE€Hb JJIST ITiIBU-
LLIEHHS TPOAYKTUBHOCTI CiJIbChKOTOCTIOAAPCHKUX KYJAbTYp. JlaHuit mpoliec
€ YHiIKaJIbHUM 3a paXyHOK 3JaTHOCTI CUHTE3yBaTU OpPraHiyHi peYOBUHHU 3
BUKOPUCTAHHSM i 3amacaHHsIM eHeprii cBiTia. BBaxaeTbcs, 1110 OJU3BKO
95% yciel opraHiyHOI Macu POCAMH CUHTE3YEThCS Y IpoLieci GOTOCUHTESY.
Tomy mocTae MUTaHHS TIPO 3aJIEXKHICTh MPOMYKTUBHOCTI POCIUH BiJ hoTO-
CUHTe3y Ta 30iJbllIeHHS (DOTOCUHTETUYHOI aKTUBHOCTI 32 PaxyHOK IpH-
POMHIX Ta IITYYHUX MOAPA3HUKIB. 3ajexKHO Bif (PakTopiB, SIKi BIJIUBAIOThH
Ha (POTOCUMHTE3, BUIUISIOTh TaKi aCMeKTU: €KOJOriYHUI — IMOB’sI3aHUll 3
MOTOKAMU BYIJIELIO, KUCHIO, €HePTii Ta I100aJIbHUMU KJIIMAaTUUHUMU 3Mi-
HaMM; arpodi3iojIoTiyHNii — TIOB’SI3aHMI 3 JOCTIMKEHHIM (DOTOCHHTE3Y
Ha pi3HUX PIiBHSX opraHizailii i ¢pyHKITIOHYBaHHS mpoliecy; ¢iziogoro-re-
HETUYHUI — TIOB’SI3aHUI 3 BUBYCHHSIM MOJICKYISIPHO-TEHETUUHUX MeXa-
Hi3MiB (DOTOCHHTE3Y, MOXJIMBOCTEI MOKpPAIIEHHSI TeHETUYHOI OCHOBHU [9].

VYci ui pocaigkKeHHsT CrpsIMOBaHiI Ha MiABMUILEHHS MPOAYKTUBHOCTI
CIJTBCHKOTOCTIONAPCHKUX KYJIBTYD JUIS 3a0e3MeYeHHsI XapuoBUX MOTped Ha-
CEJICHHS].

IHTeHCHBHICTh a00 MIBUAKICTH Mpollecy (POTOCMHTE3Y B POCIIMHI 3a-
JICKWTh BiJl HU3KM BHYTPILIHIX i 30BHIIIHIX YUHHUKIB. 3 BHYTPIIIIHIX YMH-
HUKIB HaWOiNbII BaXKJIMBe 3HAUEHHSI MAlOTh CTPYKTypa JUCTKA i BMICT y
HbOMY XJIOpO®iay, IBUAKICTh HAKOMUUYEHHS MPOAYKTIB (DOTOCUHTE3Y B
XJIOPOILIACTaX, BIUIMB (DEPMEHTIB, a TAKOX HAsIBHICTb MaJIMX KOHUEHTpaLlii
HEOOXiMIHMX HeOpPTaHiYHMX PEYOBWH. 30BHIlIIHI TTapaMeTpu — 11€ KiJTbKiCTh
i IKiCTh CBiTJIA, 1110 MOTPATUISIE HA JIUCTSI, TeMIIepaTypa JTOBKiJIIsI, KOHIIEH-
Tpallisl ByIJICKMCJIOTO Ta3y Ta KucHio [10].

Mema docaidncenna — npoBecTU J1aOOPATOPHi BUITPOOYBAHHS B KOHT-
POJIbOBAaHMX YMOBAaX 1I0JI0 BIUIMBY MpernapaTiB TOPMOHAIbHOIO MOXOIKEH -
HsI, Ha OCHOBi T'YMYCOBUX BMUTSIXKOK Ta CTUMYJSITOPiB-aHTUCTPECAHTIB 3
BUCOKUM BMiCTOM aMiHOKMCJIOT i Gi0JIOTIYHO aKTMBHMX PEYOBUH, HA PO3-
BUTOK KYKYPYI31 32 YMOB CTPeCy, a TAaKOX iX BIUIMB Ha (DOTOCUHTETUIHY
AKTUBHICTb POCJIUH.

Mamepiaau i memoou docaioxcens. J1ocnimKeHHS IPOBOAWIN Y KIIiMO-
Kamepi (KiMHaTa 3 peryJbOBaHMM KOHTpPOJIEM TeMIlepaTypH, CBIiTJIOBOTO
JIHSI Ta BOJIOTOCTI MOBITPs1) YKpaiHCHhKOI HAYKOBO-AOCIiIHOT CTaHILIii KapaH-
TUHY pociuH IHeTuTyTy 3axucty pocaunH HAAH. B xoni ekcriepuMeHTy BU-
KOpHCTOBYBaIu KynbTypy KyKypyn3u DKC 3730. B gskocTi mocimimKyBaHUX
PEYOBMH BUKOPUCTOBYBAJIN AaHTUCTPECAHTU: AMIHOIUIAHT, (BUCOKOSKiCHUIM
0i0CTUMYISITOP-aHTUCTPECAHT POCIMHHOIO IMOXOMKEHHS, 1110 MiCTUTh N —
22,7 v/n, PO — 22,7 v/n, K,O — 22,7 r/n, aminokucinotn — 141,8 r/n),
AckodoJ (BUCOKOKOHIIEHTPOBaHA CYCIEH3isl 3 eKCTPAKTy Oypoi BOMOPOCTI
Ascophyllum nodosum 3 mikpoenemeHTamu, B —38.1 r/m, Mn — 10,2 1/n,
Zn — 6,4 1/1); BUCOKOKOHIIEHTPOBaHA CYCITeH3isl JIJIS THIKUBJICHHST Kasie-
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(QLTPHMX KYJIBTYP Ta 3MEHIIIEHHST CTPECY POCIUH Ha OCHOBI TYMYCOBHX BH-
TAKOK B pisHMX KoMmOiHauiax: npernapat A (N — 150 r/n, K,O — 300 r/x,
Mg — 30 r/n kationu metaniB B, Cu, Fe, Mn ta Zn), npenapar B (N —
150 r/n, K,O — 300 r/n, Mg — 30 r/n karionn meranis B, Cu, Fe, Mn
Ta Zn 3 10AaTKOBUMU edeKkTamMu Npuinnava i cypdakranty), npemnapat C
(N — 150 r/n, K,O — 300 r/n, Mg — 30 r/m).

Hocnin mpoBogwin Ha 13-Tu BapiaHTax y 4-pa3oBiil MOBTOPHOCTI:

1). K1 — xoHTposb Bosioruii (Bosjorictb rpyHty 70% HB) — 6e3 00-
MPUCKYBaHHS;

2). K2 — xoHTpOoJb cTpec (BojoricTh rpyHTY 50% HB) — 6e3 o6mpu-
CKYBaHHS;

3). BHecenHst npenapaty B (3a cTpecoBux ymMOB, BOJIOTICTb TPYHTY
50% HB) — 1,0 1/ra;

4). Buecenns mpemnapary B (3a cTpecoBUX yMOB, BOJIOTICTb I'PYHTY
50% HB) — 0,5 n/ra;

5). BHeceHnHs mpenapaty B (3a cTpecoBUX yMOB, BOJOTICTb I'PYHTY
50% HB) — 0,25 n/ra;

6). BHecenHs mnpemapaTy B (3a cTpecoBUX yMOB, BOJIOTiCTb IPYHTY
50% HB) — 0,125 n/ra;

7). BHeceHHs mpemapaty A (3a CTpeCOBUX YMOB, BOJIOTICTb TPYHTY
50% HB) — 0,5 n/ra;

8). BHeceHHs mpemnapaTy A (3a CTPECOBUX YMOB, BOJIOTICTb I'PYHTY
50% HB) — 0,25 n/ra;

9). AmiHorutaH (3a CTpeCcOBUX YMOB, BoJOricTh IpyHTY 50% HB) —
1,0 n/ra;

10). AmiHomiaH (3a CTpecOBHX YMOB, BoJioricth IpyHTy 50% HB) —
0,5 n/ra;

11). Ackodona (3a cTpecoBUX YMOB, BosoTicTh IpyHTY 50% HB) —
1,0 n1/ra;

12). Ackodon (3a cTpecoBUX yMOB, BoJjoricth rpyHty 50% HB) —
0,5 n/ra;

13). BHecenns npemapaty C (3a CTpeCOBUX YMOB, BOJIOTICTb IPYHTY
50% HB) — 1,0 ni/ra.

BnHocunu Gionpenapatu y Tpu dasu: BBCH 12 — aBa mo3zakopeHeBUX
nimxusieHHs, BBCH 13 — mepiiie nmo3akopeHeBe BHECEHHS Ipenapary,
BBCH 14 — npyre mo3akopeHeBe BHeCeHHS npemnapaty. Jociin Tpusas 23
J00M. YIIPOMOBX €KCIEPUMEHTY CBITJIOBUIA J€Hb CTAHOBUB 16 rom, HiY —
8 roa. JleHHa TeMIepatypa KOHTpoJtoBaiacst Ha piBHi +26°C, HiyHa —
+19°C, mim yac mo3akopeHeBUX BHeceHb BigmoBimHo +23°C Tta +21°C.
ITinTpMyBaHa BOJIOTICTb I'PYHTY Ha KOHTpOJIi 6e3 00poOOK cTaHOBMIA
70% HB, a Ha KOHTpOJIi CTpecy Ta Ha iHIIMX BapiaHTax mociiny — 50% HB.

DOTOCMHTETUYHY aKTUBHICTh BUMIPIOBAJIM 3a OMTOMOIOIO ITOPTaTUB-
Horo ¢uyopometpa «Dnoparect». [Ipunan nmpuaatHuit s 3aCTOCyBaHHS
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y 1a00paTOpHUX, TTOJBOBUX YMOBAX i B YMOBAax 3aKPUTOTO IPYHTY (TeTUIn-
1s1x). BiH mae 3Mory ToOuHO BM3HAYaTH CTaH POCAMHU 3a OCOOJMBOCTSIMU
nepeodiry B Hili rpolecy (hOTOCMHTE3y BIPOIOBXK JIIUEHUX CEKYHI (PeXuM
i TPUBAJICTh OIepallii MOXKHa 00paTh B OKPEMOMY MEHIO): 0 JIMCTKa POC-
JIMHU MPUKPITUTIOETHCI MiHIaTIOPHUM AaTYMK-<«IIPULIINTKa», OaJli JUCTOK
OCBITJIIOIOTH Y BUBHAYEHOMY CBITJIOBOMY Jialla30Hi, a crieliajibHa iHTe-
JIEKTyaJlbHa TIpoTpama 3JiiicHIoE 00poOJieHHsT OTpuMaHoi iH(opmartii Ta
nepenae pe3yJibTaT Ha AUCIUIEH — y BUIJISIII KPUBOI JiHil, 1110 Ma€ Ha3BYy
kpuBoi Kayrcbkoro [11].

JI1st OLliHKM cTaHy amapaTy (OTOCHHTE3y POCIMH BUKOPUCTOBYIOThH
IMOKa3HUKM:

F, — movyatkoBe 3HaYEHHS iHAYKIIT (DIyopeCcHeHIT MiC/st BKIIOYEHHS

OTIPOMiHEHHSI;

F — MakcumanbHe 3HaYeHHS iHAYKUII (ryopecueHulii;

F,, — crauioHapHe 3Ha4eHHS iHAYyKLUii (ryopecleHLii micis CBITIoBoi

ajarnTallil JUCTKAa POCIUHMU;

F — F, — BapiaGenbHa (payopecueHLis.

Jns xapakTepucTUKU (QYHKLIOHAAbHOTO CTaHY (POTOCHMHTETUUYHOTO
amapary BUKOPMCTOBYIOTh HM3KY MOKA3HUKIB, cepel IKNX € iHIMKATOPHUI
MOKA3HUK BIUIMBY €K30T€HHUX YMHHUKIB (K)):

Fm —Fo
LT Fm

JlaHuii TOKa3HUK XapaKTepU3ye CTYIIITh BIUIMBY Ha (DOTOCUHTE3 TAKUX
(akTopiB K TeMrnepaTtypa, BOJOTICTb, OCBITJIEHHS, XBOpoOUu. YuM MeHIie
3HAYEHHS IaHOTO TIOKA3HWKA, TUM Yy OUIBIIOMY CTPeCi 3HaXOAUThCST POC-
guHa [12, 13].

KoedinieHT iHaykuii dayopecleHllii — iHAMKATOPHUI MOKa3HUK
KBaHTOBOTO Buxony ¢uryopecuenuii (K)):

E, + Fg
2 — Fm .
[HIMKATOPHMIT TOKA3HMK EHIOTEHHUX YNHHMKIB (K))

P

5T F,
BU3HAYA€E CTYMITh BILUIMBY Ha (DOTOCUHTE3 TAKUX YNHHUKIB SIK OOMiH pevyo-
BWH, MiIKUBJICHHS, CTUMYJIIOIOUi pedoBUHU. YUM BUIIMI MTOKa3HUK TUM
OUTBILINIA BIUIMB MAlOTh AaHi ToKazHuku [11—13].

Pezyavmamu docaidscenv ma ob2o06opennsa. Ananiz ¢GyHKIIOHAIBHOTO
cTtaHy (DOTOCUHTETUYHOTO anapaTy pOCIUH KyKypyA3u MPOBEAEHO 3a J10-
nomorolo diyopomerpa «PDiaopatect». Pe3yapraToM aHamizy AOCTiZHUX
3pa3KiB € JaHi iHAMKATOPHOTO MMOKa3HWKa BIIMBY €K30TEHHUX YMHHUKIB
(K,) Ta iHIMKaTOPHOTO MOKAa3HMKA €HIOT€HHUX YMHHUKIB (K)).
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IHIMKATOPHMIT MOKA3HUK BIUIMBY €K30T€HHUX UMHHMKIB (K,) He BU-
pisHsIBcs BapiaGeJibHicTIO (Ta6u. 1). Bin 3anuinascs B mexax 88,3—91,0%,
1110 MOX€ CBIiIUMTH TIPO Te, 10 PiBEHb BOJIOTOCTi HE CTaB KPUTUYHUM JIsT
PO3BUTKY pociauH. OaHaK aHaji3 KpUBUX iHAYKLII (aroopecleHil Xj10-
podiny (puc. 1) Ta moKa3HUKIB MaKCUMaJibHOI (pOHOBOI (toopecueHITii
(puc. 2) moKa3aB pi3HULIIO MK pOCIMHAMU, SIKi 3HAXOJMJIUCS 3a BOJIOTOCTI
rpyHTy 70% Ta 50% HB y pizHux BapiaHTax DOCTidy.

AHani3 iHIMKAaTOPHOTO MOKAa3HWKA €HIOTeHHMX YMHHUKIB (K)) 4iTKO
BKa3y€ Ha BIUIMB JOCJIIKYyBaHUX MperapaTiB Ha (DOTOCUMHTETUYHI Mpolie-
CU B pOCJIMHI. 3aCTOCYBaHHS TpernapatiB 301/IbLIYyBaO0 JaHUI MOKAa3HUK
Big 1,1 go 2,9 paza BifHOCHO KOoHTposto. OJHAK B MpoUECi JOCTiIKEeHb
HaiiOinblIe Horo 3HaueHHsT 3MIHIOBAJIOCS 3aJIeXXHO Bi mpenaparty. Mak-
cuMasibHe 3HaueHH:A K, 3a ananisy Ha 29.03 manm npenapatu B 3a Hopmn
0,25 n/ra Ta Akcodon 3a Hopmu 0,5 51/ra; Ha 4.04. — mpenapatu A 3a
Hopmu 0,5 n1/ra Ta AmiHomiaH 3a Hopmu 0,5 si/ra; Ha 9.04. — A 3a HOp-
mu 0,5 n/ra Ta AMiHorian 3a Hopmu 0,5 71/ra; aHajoriuHo Ha 16.04.; Ha
23.04 — mpenapar B 3a Hopmu 0,5 j1/ra Ta Akcodoi 3a Hopmu 0,5 Ji/ra.
Ha nHamry myMKy Taki 3MiHM ITOB’SI3aHi 3 pi3HUMM MeXaHi3MaMM BIUIUBY
rpernapariB Ha (D)OTOCMHTETUYHI MpolecH B pociuHi. Haiibinemmm cepen-
HiM 3HaYeHHAM iHAMKATOPHOIO MOKA3HUKA €HIOTEHHUX YUHHUKIB (K))
XapakTepu3yeThcst AKcodona 3a Hopmu 0,5 Ji/ra.

3MiHU Y Oyab-sKilt JaHLi (DOTOCUHTE3Y 3YMOBIIOIOTH 3MiHU BUIJISITY
KpMBOI iHAyKUii (roopecueHlii xjiopodily, 1110 Aa€ 3MOTy AiarHOCTYBaTH
MOTOYHUI CTaH (POTOCMHTETUYHOTO arapary pPOCIWH 3a BIUIUBY Pi3HUX
CTpecoBUX UMHHUKIB. AHaniz [MX BapiaHTiB gocIidy MOKa3aB, 110 3a1eX-
HO Bim TepMiHy BIUIMBY CTPECOBOTO (paKTopa 30iJbIIYETHCS PI3HULIS MiX
KPMBMMM iHAYKIIiT roopecieHii xaopodiny. 3 pucyHka 1 BUIHO, 110 i3
3POCTaHHSIM Yacy 3HAXOIKEHHSI POCIUH KYKYPYA3U B CTaHi OJU3bKOMY 10
CTpecy Pi3HULS MixX KPUBOIO iHTEHCUBHOCTI (JiyopecueHIi xjiopodily y
BOJIOTOMY KOHTPOJIi Ta CyXOMY KOHTPOJIi 30UTbIIyBaIach.

29.03 BosoricTh TPYHTY Y BCiX BapiaHTax AOCTimy Oyia 1ie TOCUTh BU-
coka i Tinbku HaOyna nokasHuka 50%. Tomy yci KpuBi iHayKuii diyo-
pecleHIil xJopodiay HakKJIagaloThCsl OAHA HAa OAHY MalOuyM MiHiMaJlbHY
pisHuiyo. [1pore 3 KOXHUM HAcTymHUM 3aMipom 4.04, 9.04, 16.04 ta 23.04
kpuBi IPX BoIOroro Ta cyxoro KOHTPOJIIO 3aiiMaIn Bee GiIbLI KpaitHi 1mo-
3ullii. TakoX CJTifl BiI3HAYUTH, 1110 OUIBIIICTh BapiaHTIB i3 3aCTOCYBaHHSIM
TperapaTiB Mau OiTbII IHTEHCUBHE 3pOCTaHHS (POHOBOI (hyopecleHIlil y
MOPIBHSHHI 3 cyxuM KoHTpoJjieM. OTxe, Bosorictb 50% He € eKcTpeMalib-
HO-CTPECOBOIO JJIsI COPTIB KYKYPYA3U, ajie 30iJblIeHHSI TEPMiHY BIUIMBY
JaHoro (akTopa Ha POCAMHY MPU3BOAUTHL A0 3MiH Y (DYHKIIIOHAJTbHOMY
cTaHi (hDOTOCUHTETUYHOTO amnapary.

Lle minTBepIKy€eEThCS i AMHAMIKOIO 3MiHM MOKa3HMKA MaKCUMaJbHOTO
3HAYeHHS iHAYyKIii (uryopectieHtlii (puc. 2). JlaHuii moka3HUK OyB BUPiBHSI-
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29.03 4.04

9.04 16.04

23.04
Puc. 1. Kpusi innykuii dayopecuenuii xiopodiny

HUM IS BCiX BapiaHTiB nociimy Ha 29.03 i BapitoBaB y mexax 1528—1592
YMOBHMX OOVMHUIIb. 3a aHaji3y Ha 23.04 1eit moKa3HUK BiIpi3HSBCSI MiX BO-
JIOTUM Ta CyXUM KOHTPOJIEM B CepelIHbOMY Ha 216 OIMHULIb, 1110 CTAHOBUTh
14%. 3acTocyBaHHSI AOC/IKYBaHMX IIpeapaTiB 3a0€3MeYnio 3HaXOMKEHHS
MOKa3HUKa MaKCUMAaJIbHOTO 3HAYE€HHSI iHAYKIIi1 (hJIyOpecLeHILil BUIIE CyXOro
KOHTPOJIIO Y BCiX BapiaHTax gociimy. HaiOinbluunii moka3HUK MaKCUMallb-
HOTrO 3HAYEHHS iHAYKIIil (hIyopeclieHlii cepen JOCTiIKYBaHUX MpenapariB
3a mepiof JoCimKeHb Masn ripenapat B 3a Hopmu 3actocyBanns 0,5 i1/ra
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Puc. 2. IToka3HUKM MaKCHMMAJIBLHOTO 3HAYeHHs iHAYKUii dryopecuenmii
32 BUKOPUCTAHHA NpenapatiB y aHami3i
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Ta 3a HOpMU 3acTtocyBaHHs 0,25 11/ra, npemnapat AKcodoa — 3a HOPMU 3a-
crocyBaHHs 0,5 j1/ra. 3 Tabauii 2 BUIHO, 110 3aCTOCYBaHHS IpernapartiB y
BapiaHTax IOC/iny 3 BosoricTio IpyHTY 50% 3abesreunio Kpaluii picT Ta
PO3BUTOK POCIUH y TOPiBHSIHHI 3 CyXUM KOHTpOJEM. Y JesIKMX BapiaHTax
BOHM 3a0e3Meymiv Kpallli TTOKa3HMWKM BeTeTalliiiHOi Macu B ITOPIiBHSHHI 3
BOJIOTMM KOHTPOJIEM, Jie BOJIOTICTb IpyHTY ctaHoBwiIa 70%. Haiikpaiui pe-
3yJIbTaTy 3a0e3neuniv npenapatu B 3a Hopmu 3actocyBanHs 0,5 j1/ra, B 3a
Hopmu 3actocyBaHHs 0,25 51/ra, Akcodon 3a Hopmu 3actocyBaHHs 1,0 ji/ra
Ta Akcodoi 3a HopMmu 3actocyBaHHs 0,5 11/Ta.

B nepioa nociimkeHHsI BCTAaHOBJIEHO, 1110 IMiIBUILIEHA TeMIlepaTypa Mo-
BiTps1, SIKa 3TiIHO 3 BUMOraMu CTaHOBMIIA BaeHb +26°C, BHoui — +19°C, B
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2. /IlnnaMika po3BUTKY Ta BereTamiiiHi XapaKTepUCTHKH KYKYypyI3u
NPH 3aCTOCYBAHHI MpenapaTiB 3a YMOB cTpecy

KinbkicTn eceep:ﬂ“" a

BapiauTu 1ocuiny 3 %(:)crjti)l;gm, Bitcora pocai, cu BMl;cTa Tslfl;;[‘

(02.04), POCIIHH, T
% 29.03 | 02.04 | 09.04 | 15.04 26.04
1. Kontpons K1 15 32,6 | 39,2 | 43,7 | 50,4 13,58
2. KonTponp K2 10 329 | 39,0 | 44,3 | 47,7 10,55
3. Mpenapat B (1,0 j1/ra) 50 32,8 | 41,1 | 47,5 | 49,8 12,62
4. Mpenapar B (0,5 51/ra) 35 33,4 | 40,3 | 47,2 | 51,3 16,56
5. Mpenapat B (0,25 1/ra) 60 32,0 | 42,1 | 44,8 | 51,3 14,54
6. IMpemapar B (0,125 1/ra) 35 31,8 | 39,8 | 43,1 | 51,3 12,63
7. Mpemnapat A (0,5 1/ra) 15 31,3 | 40,2 | 46,4 | 49,5 11,17
8. Ipemapat A (0,25 n/ra) 10 31,2 | 41,4 | 46,9 | 48,0 10,95
9. Aminorutas (1,0 i1/ra) 45 33,8 | 42,3 | 44,8 | 48,8 11,89
10. Aminoran (0,5 j1/ra) 45 32,1 | 42,0 | 46,4 | 51,6 11,69
11. Ackodor (1,0 i/ra) 40 30,2 | 38,8 | 44,6 | 51,4 14,66
12. Ackodor (0,5 n/ra) 20 32,2 | 40,6 | 45,9 | 53,3 17,16
13. mpemapar C (1,0 n/ra) 30 32,0 | 42,5 | 43,7 | 49,8 10,70

HIP,, 0,9 0,5 0,6 0,8 2,4

Mepiof] MepLINX AHIB PO3BUTKY POCIUH KYKypyI3U MPU3BeEJa 10 CTPIMKOTO
pOCTy Ta BUTITYBaHHS pocavH. BHeceHHs nmpemnapartiB MiABUIILYBaJIO TYprop
B pPOC/IMHAX, 110 3a0e3Me4YmnIO BUXKMBAHHS Ta 3ario0irjaio MacoBOMY iX BU-
JsraHHio. Haiikpalii pe3ysibTaTi OTpMMaHO TIPpY 3aCTOCYBaHHI MpenapaTy
B 3a Hopmu 3actocyBanHs 1,0 j1/ra, mpenapary B 3a HopMu 3acTocyBaHHS
0,25 n/ra, AMiHOIIIaHY 3a HOpMM 3acTocyBaHHs 1,0 j/ra, AMiHOILIaHY
3a HopMmU 3actocyBaHHs 0,5 71/ra, Ta Akcodomy 32 HOpMU 3aCTOCYBaHHSI
1,0 n/ra.

BUCHOBKHA

Bemuuna 50% BOJIOroCTi IPYHTY € KpallHbOIO [UISI OITUMAJIbHOTO PO3-
BUTKY POCJIMHU, TOMY Ma€ BaroMuii BILUTMB Ha (DOTOCUHTETUYHY aKTUBHICTh
Ta BereTalliiiHi MOKa3HUKHU POCIUH KYKYypya3u. BUKopucTaHHS iHaMKa-
TOPHOIO TOKA3HUKA €HIOT€HHUX YMHHUKIB (K)) 4iTKO BKa3y€ Ha BILIUB
JIOCITIKYBAaHUX TIpErapaTiB Ha (DOTOCUHTETUYHI MPOLIECH B POCIUHI.

Xoua 50% BOJIOTOCTi IPYHTY HE € €KCTPEeMaJbHO-CTPECOBUM I10KAa3-
HUKOM, MPOTE i3 MPOAOBXKEHHSIM Yacy 3HAXOIKEHHSI POCIUH KyKypY/A3u B
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CTaHi OJIM3BKOMY IO CTPECy Pi3HUIIST MiXX KpUBOIO IHTEHCUBHOCTI hiryopec-
LHEeHIT XJ10podiay Yy BOIOroMy KOHTPOJIi Ta CyXOMY KOHTPOJi 30iIbLIYETh-
cs1. 3aCTOCYBaHHS MOCiIXKyBAaHUX MperapariB 3a0e3Meumnyio 3HaX0MKEeHHS
MOKa3HMKAa MaKCUMAaJIbHOTO 3HAUYEHHS iHAYKUil (yopeclLieHIii BUIlEe Cy-
XOr0 KOHTPOJIIO Y BCiX BapiaHTax MOCHimy. 3aCTOCYBaHHSI IOCIiIKYyBaHUX
MpernapaTiB B yMOBax BOJIOTOCTi IpyHTY 50% 3abe3meunsio moKpalieHHs
BereTaliiHMX MOKA3HUKIB POCIIUH.

®DinaHcyBaHHs: T10CiKeHHs TTpoBoavuid B pamkax ITHJI 11 Biomoriuni
METOJM 3aXMCTY POCJAMH 3a YMOB €KoJiorizalii 3emiuepodcTBa (biokoH-
Tpoanb); AP Ne 0121U107985.

Kouduikr inTepecis: aBTopu AeKIapyOTh PO BiJICYTHICTh KOHDIIKTY
iHTepeciB.
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Characteristics of the photosynthetic activity of corn using
different drugs under stress

Goal. To study under controlled conditions the effect of hormonal prepa-
rations based on humus extracts and anti-stress stimulants with a high con-
tent of amino acids and biologically active substances on the development
of corn under conditions of stress, as well as their effect on the photosyn-
thetic activity of plants. Methods. The research was carried out in a climatic
chamber (a room with adjustable control of temperature, daylight and air hu-
midity) of the Ukrainian research plant quarantine station of the Institute of
Plant Protection of the National Academy of Sciences. Photosynthetic activity
was measured using a portable fluorometer «Floratest». During the growing
season, two foliar feedings were carried out in the phase of development of
corn VVSN 12, the first application of drugs during the growing season —
VVSN 13, — the second application of drugs during the vegetation period —
VVSN 14. Results. The analysis of the induction curves of chlorophyll fluores-
cence and the indicators of the maximum background fluorescence showed a
difference between the plants that were under soil moisture of 70% and 50%
RH. When corn plants were in a state close to stress for a long time, the dif-
ference between the curves of chlorophyll fluorescence intensity between the
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two controls increased. The use of the studied drugs provided the finding of
the indicator of the maximum value of fluorescence induction above the dry
control in all variants of the experiment. Best results provided: preparation B
(high concentrated suspension for nutrition and plant stress decreasing based
upon the humus extract. They contented N — 150 g/l, KO — 300 g/, Mg —
30 g/l, metal cations in B, Cu, Fe, Mn and Zn with additional adhesive ef-
fects and surfactant), at rate of application 0.5 and 0.25 1/ha; Axofol (high
concentrated suspension from extract of brown algae Ascophyllum nodosum
with microelements, B — 38.1 g/l, Mn — 10.2 g/, Zn — 6.4 g/1) at rate of ap-
plication 1.0 and 0.5 I/ha. Conclusions. As the time of corn plants being in a
state close to stress increases, the difference between the curve of chlorophyll
fluorescence intensity in the wet control and the dry control increases. The
use of the studied drugs provided the finding of the indicator of the maxi-
mum value of fluorescence induction above the dry control in all variants of
the experiment. The use of the researched preparations in conditions of soil
moisture of 50% ensured the improvement of vegetation indicators of plants.
corn; stress factor; photosynthetic activity; fluorescence induction
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MOINYK JXEPEJI CTIHKOCTI KAPTOILII ITPOTU
3BbYAHUKA PAKY SYNCHYTRIUM ENDOBIOTICUM
(SCHILBERSKY) PERCIVAL

Mera. Ouinka Ta Binbip cemexuiliHoro Mmarepiany KapToIUm, CTili-
KOTO IIPOTH PaKy, Ta MOIIYK JpKepen CTIKocTi KapTommi fo Synchytrium
endobioticum (Schilbersky) Percival. Metopu. [Insa mocnimxens y 2020—
2022 pp. Bukopucranyu 739 3paskiB KapTomli cenekuii [HcTuTyTy Kapron-
napcrBa HAAH Ykpainu Ta itoro Ilomicbkoro jocifHoro Biffinens, orpu-
MaHUX Bif pisHMX KoMOiHaLill cxpemyBaHHA 6aTbKiBCbKUX popM. OLiHKY
CeNeKIiTHOrO MaTepiany Ha CTiiikicTb mpoTu 3Bu4aitHoro 1(D1) i arpecus-
HJX IIATOTUIIB 30yHMKA paKy KapTOIIIi Ta IIOLUIYK AXKeper CTiKOCTi mpo-
TV XBOPOOU IIPOBOAVIIN B TaOOPAaTOPHIX YMOBaX YKpaiHChKOI HAYKOBO-0-
cnifnoi cranuii kapantuny pocnus I3P HAAH nHa mTy4yHOMY iHdexuiitHO-
my ¢oHi srigao 3 EPPO Standard PM 7/28/1 ta EPPO Standard PM 7/28/2,
«MeTopuKa OLIHKM Ta Bim6OpY CeleKUiifHOro Marepianay KapToIumi, CTiil-
Koro npotu paxy Synchytrium endobioticum (Schilb.) Perc., rapmonisoba-
Ha 3 BuMoramu €C» Ta y OJIbOBUX YMOBAaX Y BOTHUIIAX PO3IOBCIOKEHHS
natoreHy. Pesynprati. 3 Bunpo6ysanux 739 ribpupgis 3a 2020—2022 pp.
699 3paskis kapromi (94,6%) oTpuMaIM OLIHKY CTIfIKMX HO 3BUYAITHOTO
narotuiry 30ynHuka paky. 40 (5,4%) 3paskiB ypasminch 30yIHIKOM XBO-
pobu i 6ynu BuOpakyBaHi. PesynbpraTy nepeBipky peakiiii Ha 3apa’keHHs
30yHUKOM paKy 21 BuxifHOi 6aTbKiBCbKOI pOpPMM KapTOIUTi IIOKa3aIH, 10
CTYmMiHb CTIKOCTI mpoTu paky 6yB Bucokum (1,2—2,0 6ana) i ribpumu pe-
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KOMEHJYIOTbCA /1A TIOJANbIIOrO BUKOPUCTAHHSA Y CeNEeKIIITHOMY Ipoleci B
AKOCTI pKepen cTiitkocTi Kapromi. 'ibpugonoriunuit ananis ycnagKyBaH-
HA CTIMIKOCTI KapTOIUI IPOTH PaKy II0Ka3as, IO 3a BapiaHT CXpellyBaH-
Hs 6atbkiBepkux ©09.209-3 / I114.3/12, Csitana / Mexsupiuka, Buroga /
Cgirana, Pajomucnp / Cpitana, Bsipeup / Csitana, 1110.10/35 / CsiTana.
81.13.9/1 / Csirana, 1112.14-8 / ITapTHep, 3Bisgans / 1110.109/35, Mexu-
piuka / Conuepnap, /lesaga / PoctoBuns, Cirana / Poctosuis, Haropoga /
PoctoBnus, BM12.24-15 / Buropa, ®noatka / PoctoBuis, Mexxupiuka / [Jo-
porunb, Arase / Apis, 08.102/4 / Mipanpa, IBankiBcbka panHa / AbsAHC,
Bekrap / Pagomucnn; Yapynka / Ambsanc; Tupac / 89.715¢88 orpumano
100% cTifikux IpoTH paKy HalllaJKiB KapTOIUIi. ¥ BapiaHTi CXpellyBaHHSA
©09.209-3 / I110.9-3, 1109.26-2 / Anbsinc orpumaHo 50,0% cTiiiKux Halaj-
KiB. 3a BUKOpUCTaHH:A BapiaHTy cxpeuyBaHHA Mupocnasa / H.07.162-1
oTpumaHo 88,9% criiikux Hamajkis. BucnoBku. Y 2020—2022 pp. i3 739
3paskiB KapTomni Bigibpano 699 (94,6%) CTifIKMX IPOTM 3BMYAHOTO IIa-
ToTUIy 30yRHUKa paKy. [16pyuaomoriuHmit aHasIi3 yCIagKyBaHHs CTiIKOCTI
KapTOIUIi IPOTH paKy II0Kas3as, 110 y BapiaHTi cXpelyBaHHA 6aTbKiBChKUX
bopwm criviknii (Q) x critiknii () orpumano 100% CTiIKMX IPOTH paKy Ha-
mazkis kapromi. JJocnifmKeHHs 3 BifbOpy ceneK1iiiHOro Marepiaay KapTo-
II7Ti 3 KOMIIJIEKCHOIO CTiJIKIiCTIO ;0 maToTumiB paky y 2021—2023 pp. noxa-
3a/1y, 1o HalbimbLI pesynpTaTuBHIMY OYB Bifbip 3paskiB KapToIi, CTifi-
kux po J1 (3Bu4aitHoro) ta 22 (BucTpenbkoro) maToTUMiB 30yAHIKA PaKy.
Hait6inpm BipyJIEHTHUM BUABUBCA 18 (SciniBcbKMIT) arpecMBHMI ATOTUII,
OCKIJIbKY OTPMMAaHO HaiiMeHIlle — BCbOro 5 (21,7%) CTIKMX IPOTH paKy
3paskiB KapToIi. BifibpaHni 3paskyu 3 KOMIIJIEKCHOIO CTIMKICTIO 1O ITATOTH-
IIiB PaKy PEKOMEH0BAHO JI IIO/Ia/IbIIOr0 BUKOPUCTAHHA y CENIEKIITHOMY
mporieci B AIKOCTI JpKepest CTiIKOCTi KapTorti mpoTu 30ygHMKa paKy Ta Jyisd
BIIPOBA/PKEHHsI Y BOTHUIIIAX XBOPOOL.

KapToILIfA; PaK; OUiHKA; BinOip; 0aTbKiBCHKi (hopMH; ycHnaaKyBaHHS;
JoKepeJia CTIKOCTi; BIPOBAIKEHHS

Kaprormrst (Solanum tuberosum) 3aiimae deTBepTe MicIle Cepel Cillb-
CBKOTOCITOAAPCHKUX KYJBTYP y CBITI IICJs PUCY, MIIEHULI Ta KyKYPYI3U.
i Bupo6HULTBO csrae 370 mMaH T Ha twrowi 173 muH ra [1]. Kyasrypa
BUPOIIYEThCS Oinble Hixk y 100 KpaiHax CBIiTy, a CIOXUBAIOTh ii MOHA
oaHoro Minbspaa moaeit. B Ykpaini no 2021 p. Baja BUpoOHULTBA KapTOTLTi
craHoBuB 21,4 MitH T nmicaa Kutato (94,4 M 1) Ta Inaii (54,2 muH 1) [2].
3 mMoYaTKOM POCiiiChKOro BTOPTHEHHS B YKpaiHy BajJioBUI 30ip KapToOILTi
3MeHIIMBCST Ha 18%, To3asik GaraTo 3emesib OyJ0 OKYIOBaHO Ta 3aMiHO-
BaHO i He OYyJI0 MOXJIMBOCTI iX 0Opooutu. baraTo nuxa mogano 3HUILIEHHS
KaxoBcrkoi 'EC, konu Oyno minrorieHo 3emji XepCOHCHKOI, 3anopisb-
Koi, JAHinmporneTpoBchbKoi Ta MUKoIaiBChKOI 00acTeid.

3Baxalouy Ha 3pOCTalouMii MTOMMUT Ha KapTOTUTIO B CBITi, BUHUKAE T10-

Fitosanitarna bezpeka 229



Tpeda B AOCTIIKEHHSIX 3 BilOOPY COPTIB KapTOTUli, CTIMKUX MPOTHU Pi3HUX
LIKiTHUKIB Ta 30yTHUKIB XBOPOO.

OpnHi€o 3 HailHeOe3MeUHIlIuX XBOpoO KapToIlli € paK, SIKUi BUKIU-
Ka€TbCSl BHYTPIIIHbOKJIITUHHUM OOJIiraTHUM MaTOreHOM — Synchytrium
endobioticum (Schilbersky) Percival. Brpatu Bpokato, BUKJIMKaHi rpuOOM,
3ajiexkaTh BiJl MPUPOIHBO-TOCTIONAPCHKUX YMOB 30HU, PiBHS 3aCTOCOBYBa-
HO1 arpoTeXHikKM, CTIHKOCTi COPTY, POAIOYOCTi I'PYHTY, BIIPOBAIXKEHHS MTPO-
rpeCUBHUX TEXHOJIOTIM, piBHSI BeJAeHHSI HAaCIHHUIITBA, CUCTEMU 3aXMCHUX
MNpuitoMiB Ta iHIIUX (dakTopiB [3, 4].

Pak kapromi 3a nanumu €OK3P (E€sporneiicbkoi Ta CepeazeMHOMOP-
CbKO1 OpraHi3allii KapaHTUHY i 3aXUCTy POCJIMH) BKJIIOUEHO 0 TepesikKy
KapaHTMHHMX 3axBOpPIOBaHb y 38-Mu KpaiHax csity [5]. Takox mpo 1e
oncano Boberg J., Bjorklund N. y 2018 p. [6]. 3rigHO 3 MOBiTOMIEHHSI-
mu Bojnansky V. [7] mo 1984 p. B €Bporri 3apeecTpoBaHO 22 arpeCUBHUX
natotunu. ¥ HiMeuuumHi onucaayd HasiBHiCTb AECITU MATOTUINIB paky [8].
V Tlonbuii BUsIBAEHO Ta ineHTUdiKoBaHO 12 arpeCMBHUX MATOTUITIB 30y~
Huka xBopoou [9]. ¥ TypeuuuHi 3apeectpoBaHo oauH (38 — Hesuierip-
cbkuii) arpecuBHuil matorun [10]. [Tpo HasiBHICTH TAaKOTO X MATOTHUITY
nosigomaeHo 2020 poky B I'pysii [11]. ¥ Yexii no 1991 p. icHyBano 2
natotunu [12]. Beboro y cBiTi momupeHo moHaiiMenine 40 maToTuIis
S. Endobioticum [6].

Bnepiue 36yaHuka paky B YKpaiHi BusiBieHo y 1938 p. [4]. Ilio-
1I[a BOTHUII[ paKy KapTOIUIi 3a OCTaHHI pOKM 3Ha4YHO 30inbiiuiaach. Ha 1
ciunst 2022 p. xBopoba po3moBCIoIKeHa Yy 5-Tu obnactsx, 21-Mmy paiio-
Hi, 225 HaceleHMX MyHKTaX, 8274 mpucaguOHUX MiISTHKAX Ha 3arajbHii
mwionti 2337,96 ra [13]. ¥ Kapnarcbkomy perioHi YKpaiHu 3ycTpidaeTbcst
HaiOIIbII BUCOKA IIiIJIBHICTh BOTHUIL PaKy Ta MOTro arpeCUBHUX (DOPM.
VY BorHuiax xBopobu iHgexuiliHe HaBaHTaxeHHs Yy 2020 p. BapitoBajio
y Mexax 41,6—65,3 3oocropanriiB [14]. CpusSTIUBI YMOBU BILIMBAIOTh
Ha PO3BUTOK XBOPOOM i, pa30M 3 TUM, € OJHI€I0 3 MPUYUH nUdepeHLialii
BUIy rpuba ta opMyBaHHS HOBUX MATOTUIIIB. Lle sBuIEe criocTepiraeTbest
3a MOHOKYJIBTYPH KapTOILTi, 0COOIMBO 32 BUPOILYBAHHS CYMIllli pi3HUX 3a
CTIIKiCTIO TIPOTU paKy COPTIB KapTori [4].

IMaToTunu paky KapToIuli peecTpoBaHO B YKpaiHi 3 1961 p. 3a maHu-
mu JI.IT. CantukoBoi ctaHoM Ha 1988 p. ineHTH(hIKOBAaHO CiM MATOTUIIIB
[15]. 3 2014 p. peecTpoBaHO IT’ITh MATOTHIIIB: 3BMUaitHmit 1(D1) Ta yoTH-
pY arpecuBHUX 3a €Bporeiicbkow kiacugikamieo 11 (M1) — c. Matinan
Mixripcekoro pationy, 13 (R2) — m. Paxis, 18 (Ya) — c. Slcinsg PaxiBcbko-
ro paiioHy 3akapnaTchbkoi oomacti ta 22 (B1) — c¢. bucrtpeunr BepxoBuH-
CBbKOTO paiioHy IBaHo-®paHKiBcbkoi obnacTi [4, 14]. ArpecuBHi NaTOTUNH,
1110 PO3MOBCIOIXKEHI Y TipChbKUX pailoHax YKpaiHu, 3[aTHiI ypaxKyBaTu 10
90% cTiiiKOro MpOTH 3BMYAXHOIO MATOTUITY COPTUMEHTY KapTOTLIi.

Bin6ip coptiB KapToruii, CTiHKKMX MPOTU 30yIHUKA paKy, Ta iX BOPO-
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Ba/KEHHSI Y CIJTbChbKE TOCITOIAPCTBO € HAWOUIbII e(heKTUBHUM Ta €KOJIO-
TiYHO-0e3MeYHNM METOJIOM OOMEsKEHHS MOIIUPEeHHs 30yIHUKAa XBOPOOU.

MeToauka BigOOpy CTiiKOTO MPOTU paKy COPTUMEHTY KapTOILIi po3-
noyata y 20-Ti poKM MUHYJIOTO CTOJITTSI 32 KOPJAOHOM Ta YJAOCKOHajJeHa
Flats K., Przetakiewicz J., van Rijwik P.C.J. [16].

Y CPCP pocnigxennsi 6ynu mpomosxeni JI.II. Cantukosoio,
B.I. SIxosnesoto ta B.I1. Tapacosoio [17].

3a yacu He3aJIeXKHOCTi YKpaiHi METOAMKa OIIiHKY Ta BimOOpy celeKIIiii-
HOro Matepiajay KapTOILIi CTiliKoro mpoTu paky Oyjia momoBHeHa [18, 19].

Cenexuis CTIKOCTI KapTOIUIi MPOTU 3BUYAHOTO MATOTUITY 30yIHUKA
paky D1 y €Bponi gocsiria 3HayHUX ycmixiB. Bimomo, 1110 BOHa ckiana-
€TBCS 3 KOMIIIEKCY MOIEJICH CXpellyBaHHSI 0aTBbKIiBCHKUX opM [20], mo
BMIILLYIOTh Pi3Hi T€HU Ta aJie)li, SKi € CTINKMMU MPOTU MATOTUIIB paKy
[21]. BaxxnuBuMuU mKepeaaMy CTIMKOCTI KapTOILUIi € TeTParuIoiaHi Ta iHIIi
¢dopmu KapTtoruti [22], sIKi BMILLYIOTb JJOKYC (T€H) CTiiKOCTi — quantitative
resistance locus (QRL) (abo ixHst komGiHamis) [23, 24].

Brnepuie ronoBHU reH CTIAKOCTI KapTorli mpoTu 3BuyaitHoro (1)
rmarotumny paky Sen 1, sikuii po3MitieHnit Ha X1 XpoMocoMi KapToruti, 0ysio
kaptorpadosaHo y 1999 p. [25].

JlocimKeHO MOJNIEKYJIIPHY XapaKTepPUCTUKY CTIAKOCTI TETparuioiiHUX
dopm kaprorii no narorumiB D1, 2(G1), 6(01) ta 18(T1), saxi mommpeHi
B €Bpori [26].

KaprorpagoBaHo 10MOMiXKHUI T'eH CTIMKOCTI MPOTHU paky Sen 2, po3-
MinieHnit Ha Bimcrani 32Mb Big Sen 1, 110 JOTIOBHIOE IIUPOKUI CIIEKTP
cTifikocTi, sikuit po3minieHunit Ha X1 xpomocomi kaptoruti [27]. Sen 2 ineH-
TU(IKOBAHO y TiOpMAaX, OTPUMAHUX Bill CXpellyBaHHS AUTUIOINHUX (opm
KapToIUTi 3 AMKUMU BUgaMu: S. acaule, S. chacoense, S. demissum, S. gour-
layi, S. microdontum, S. phureja, S. tuberosum, S. verrucosum ma S. yunga-
sense. I'eH crilikocTi Sen 3 Oyyio kaptorpagoBaHo y 2018 p., BiH mposiBiisie
cTifikicTh g0 marorumy D1, a Takox g0 2(G1), 6(01) ta 18(T1) [28]. Sen 4
TaKOX MPOSIBISE CTilKicTh no maroturis 2(Gl), 6(01), Ta 18(T1) i po3-
MillleHui Ha JoBromy riedi xpomocomu X11. ByB kaprorpagosanmii y
2020 p. (Prodhomme C. Ta iH.) 3 KJIOHY copTy Kaptoruti Panda [24]. Criii-
KiCTh TIPOTU arpeCUBHUX TMATOTUIIIB pPaKy Bil3HAYEHO Yy HiMELILKUX COPTiB
Kkaproruti Belita Ta Saphir, npote y HUX JaHUX T€HiB He iIeHTUdIKOBaHO.

Van de Vossenberg B.T.L.H., Prodhomme C., Vossen J.H, Van der
Lee T.A. y 2022 p. npoBesn MOJIEKYJISIpHY ineHTUdiKalito TeHiB [29].

YKpaiHChKa HayKOBO-J0CIiIHA CTaHLlis KapaHTUHy pocauH 13P HAAH
BIIPOJOBXK 85-TU POKiB MPOBOAUTH POOOTY 3 OLIIHKM Ta BiOOPY HOBUX BU-
BEeJIEHUX COPTIB i TiOpUIiB KapTOILIi, CTIMKUX A0 3BUYAilHOTO Ta arpecuB-
HUX MATOTHIIB 30yAHUKA paKy. Pe3yibraTi 1mepenaroThes B YKpaiHChKUiA
IHCTUTYT ekcrepTH3U COPTIB IJIsT 3aHeceHHs nmo HallioHaabHOTO peectpy
COPTIB POCJVH, TIPUAATHUX ISl TIOMMPEeHHs B YKpaini. Ctanom Ha 2022 p.
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no HamionansHoro peectpy Hasexartb 193 copru, 3 sikux 95 — ykpaiHChKOi
cenexuii [30]. ITicnst peectpailii HOBi COPTH MPOMOHYIOTLCS TSI BIIPOBa-
JIKEHHSI Ha TepUTOpil YKpaiHu.

Memoro docaidxncennsa Oyno oLiHIOBaHHS Ta BifOip 3pa3KiB KapTOILTi, CTili-
KUX MPOTHU paKy, Ta BimOip IKepes CTIHKOCTI KapToILIi 10 30yAHUKa XBOPOOU.

Mamepiaau ma memodu. J1j1s1 OLIIHKY Ta BinOOpPY CEJEKIiHOTO MaTe-
piajly KapTOIUIi 3 CTIMKIiCTIO MPOTY 3BUYANHOTO MATOTUITY 30YAHUKA PAKY
Synchytrium endobioticum (Schilbersky) Percival y 2020—2022 pp. gocmi-
JKeHo 739 3paskiB KapToIuli cesekllii IHCTUTYTY KapTomspcTBa Ta ioro
IMonicbkoro AOCAIAHOIO BiAMiJ€HHSI, OTPUMMAHUX Bil pi3HUX KOMOiHaliil
CXpelllyBaHHS 0aTbKiBChbKMX (popM Ta 14 3pa3kiB — 1151 OLLIHKU Ta Bigbopy
CTIMKUX MPOTHU arpeCUBHUX MATOTUIIIB. 32 OCHOBY BUKOPHMCTAaHO HOBUI1
€sporeiicekuit Standards PM 7/28 (1) mst Synchytrium endobioticum [31]
ta EPPO Standards PM 7/28 (2) [32]. [Ins1 3apaxkeHHsT 3pa3KiB KapToIl-
JIi 3MMOBUMHM 300CTIOpaMU OyJIO CTBOPEeHO iH(eKUiiiHui (HOH, SIKUil 3a-
MPOMIOHOBAHO CHiBPOOITHUKAMU YKPAiHCHKOI HAyKOBO-IOCIIIHOI CTaHIIii
KapaHTUHY pocauH IHctutyTy 3axucty pociun HAAH (YkpHACKP 13P
HAAH) 3rinro 3 EPPO Standarts PM 7/28 (2) [33].

Bunpo0OyBanHs ceJieKuiiiHOro MaTepiajy KapTolul Ha CTilKicTh
NPOTH PaKy B JaOOPATOPHUX YMOBAX

3apaxeHHs 3pa3KiB KapTOILUIi 300CTIOPAMU i3 3UMYIOUMX 300CTIOPAH-
riiB 30yIHMKA paKy MPOBOAMIM B JIAOOPATOPHUX YMOBAX y CHELiaIbHUX
koHTeiHepax (30 X 40 cm) i3 cyocTtpatom rpyHT/mepiit (1 : 1), skuit
BMmilyBaB 50—60 31MMOBMX 300CITOPaHTiiB 30yAHMKA XBOpoOM Ha 1 T rpyH-
Ty. I 1bOTO B KOHTEMHEPU BUCAIXKYBAIM MO 5 3pa3KiB KapToIuli (I1o
5 Oynb0), MO3UTUBHUI KOHTPOJIb — COPTH SIKi YPaXylOThCs 30yTHUKOM
paky (ITomichka poxesa, JIopx) Ta HETaTUBHUIT KOHTPOJIb — COPTH SIKi HE
YPaXyIOThCS XKOIHUM TTaToTUIOM 30ynHuKa paky (boxkemap, I'mazypha).
KonTteitHepn 3anuinanu y jrabopartopii Ha 75 ni6 3a 60—80-BincoTkoBoiI
BoJsiorocTi, ocBiTieHHst 1600 moke 12/12 3a temnepatypu 17—18°C. Uepes
KOXHUX TPM IOOM iX TOJMBAIN, pa3 Ha TYKACHb MPOBOIWIN PO3MYIIY-
BaHHS, a yepe3 75 ni6 BM3HAYaIM peakllilo 3pa3KiB KapTOILIi Ha 3apakeH-
HS1 30yIHUKOM paky. IS IIbOTO POCIVMHU MiAKOMYBAJIU 3 KOHTEUHEPIB i
MipaxoByBaJIM PaKOBi HAPOCTU 3 KOXXHOTO JOCIIIHOrO 3pa3ka, a TaKoxX 3
KOHTPOJILHUX COPTIiB KapToIIi. Pe3yabratn BBaXaau JOCTOBIDHUMM, SIKILIO
YPaXXeHHSI MO3UTUBHOTO KOHTPOJIBHOTO COPTY CTAHOBUJIO He MeHIIe 80%.

Jlnst 3apakeHHsI MapocTKiB Oyab0 KapToIuli JiTHIMU 300criopaMu 3i
CBIXXKMX paKOBUX MyXJIMH HABKOJIO MapOCTKOBOI YACTUHU OyJbOU KapTOILTi
MPUKPITUTIOBAJIM MAaIepoBe KiIble 32 JOTIOMOIO0 Mimirpitoi cyminii mapa-
¢iny Ta Bazeminy (1 : 1). Y Kinplle HaaIWBaIu AUCTUIBOBAHY BOMY i moda-
BaJy IIMATOYOK CBIiXKOI'O HApPOCTy paKy, SIKUi BMIlllyBaB JIiTHiI 300CIOpHU
30yaHMKa. 3pa3Ky 3ajullain IJIsl 3apakeHHs TaTOreHOM Y TeMPSIBi B KJTi-
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MokaMepi 3a Temmneparypu +11°C. Yac excriosutiii — 24 rox. Indexuiio 3
MarepoBUMM KiJIBISIMU 3HIMaJIM 3 OyIb0 i 3pa3Ku KapTOIUIi MepecTaBIsIv
y KiiMokiMHarty 3a temnepatypu +17—18°C nHa 20 mi6, micast yoro ¢ik-
CyBajid peaklililo MapoCTKiB 3pa3KiB KapTOILIi Ha 3apak€HHs MaTOTeHOM.
JIist 1bOro MapoCTKM KapTOIUI aHaidyBaiu mif Mikpockorom (15 x 10)
Mapku BioLight 300 (DELTA optical, ITonbina) i BU3HaAYaIM CTYITiHb ypa-
JKeHHS 3a IIKajioi0: A — CylilbHa HEKPOTH30BaHA TKaHWHA (YIbTPaCTili-
KUil); B — HeKpoTu3oBaHa TKaHWHa (cTifikuit); C — TOOAMHOKI COpYyCH,
Hekpo3u (cimadbKocTiiikuii); D — 1iJIbHI copycH 3 nedopMalli€lo mapocTka
KapToIuii (cripuiiHsuBuii); £ — nedopmMallisi mapocTka, pakoBU HapicT
(cipuitHaTIMBMI). 3araibHuil 6an (M) ypaxkeHHs COpTiB KapTOILUTi BU3HA-
yaJu 3a (GopMyJIolo:

M = [A+2B+3C+4D+5E] / n,

me A, B, C, D, F — cryminb ypaxeHHus; 1, 2, 3, 4, 5 — KiUIbKicTb OyiIB0,
1[0 OTPUMAJY BiAMOBIIHUUN CTYyMiHb YPAXEHHS; # — 3arajibHa KiIbKICTh
3apaXkeHnX OyJab0 KapTOILTi JOCIiZHOIO 3pa3Ka.

V pasi BU3Ha4YeHHS 3arajibHOTO CTYIeHs ypaxeHHs 1, 2 uu 3 — no-
CIIIIHUI 3pa30K BBaXKalu CTIMKKUM TMPOTHU 30ymIHMKa paky (R — resistant);
CTyneHiB 4 un 5 — cnpuitHatausuM (S — susceptible) [22].

BunpoOyBaHHs ceJieKIiiiHOr0 MaTepialy KapTomii
HA CTIliKiCTh POTH PaKy y MOJHOBUX YMOBAX

O1iHKy Ha CTIHKICTh TIPOTU paKy y MOJOBUX YMOBAX MPOBOAWIM Ha
mpupogHOMY iH(deKIiitHOMY (DOHi Y BOTHUIIAX PO3MOBCIOMKECHHS IaTore-
Hy: 3Buyaiinoro (/1) naroruny — B H.I. beperomer BuxkHULBKOTO paiioHy
YepHiBellbKO1 00J1aCTi; 10 arpeCMBHUX IMAaTOTUMIB — Yy H.I. Maiinan Mix-
ripcbkoro paiiony (11 martotum), B M. Paxosi (13 matoTtun), c. fAcinsa (18
natotun) PaxiBcbkoro paiioHy 3akaprnaTcbKoi o06JiacTi i B H.II. buctpeup
(22 narotun), BepxoBuHcbKoro paitoHy iBano-®paHkiscbkoi obacTi. Owi-
HIOBAJIM 3TiAHO 3 METOAUKOIO OLIHKU Ta BiIOOpY CENEKUIAHOTOo MaTepiaity
KapTOILIi, CTIMKOro MpoOTH paky, rapMoHi3oBaHoI0 3 BuMmoramu €C [33].
Hocnin 3akiananyd B TpUpPa30Bili MOBTOPHOCTI (puc. 1). B sKocTi mo3uTus-
HOTrO KOHTPOJIIO BUKOPHUCTOBYBAIM CIPUUHSTIMBUIA A0 BCiX MATOTUIIIB paKy
kapTtoruti copT ITojtickka poxxeBa, HEraTUBHOTO — COPT KapToruli boxenap,
SIKUW HE TTOpaXkKa€eThCsl KOAHUM MaTOTUIIOM 30yIHMKA paky B YKpaiHi.

Puc. 1. Cxema 3aKkiajaHHs NOJIbOBHX JAOCJiAIB:
1, 2, 3, 4 — 3pa3ku Kaproruli; K — KOHTpoJIbHMIT BapiaHT
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s ipoBeeHHs TiOpUIOIOTIYHOIO aHaji3y ychaaKyBaHHS CTiAKOCTI
KapToIUIi TIpOTU 30yIHUKA paKy aHali3yBajau peakililo TiOpumIiB KapToIl-
JIi, OTpUMaHUX Bif pi3HUX KOMOiHAlliil cXpellyBaHHS 0aTbKiBCbKUX (hOpM
KapToILTi, Ha 3apaXkeHHsI 30yIHUKOM paKy.

B sIKOCTi TTO3UTMBHOTO KOHTPOJIIO BUKOPHUCTOBYBAIN CIIPUMHSITIMBUIA
JI0 BCiX MATOTUMIB paky copT Kaprtoruii ITojickka poxeBa; HEraTUBHOTO —
Boxenap, sikuit He ypaKyeTbCsl KOMHUM TATOTUTIOM 30yIHUKA PAKY.

Pesynbratu i ooroBopeHHs1. JocmimKeHHIMN 3 BUSHAYEHHSI CTIMKOCTI
CeJIeKIIiHHOTrO MaTepially KapToIUli NMPOTU paky Synchytrium endobioticum
(Schilbersky) Percival B n1abopaTopHux yMOBax Mpu 3apak€HHi 3MMOBUMU
300CIOpaMu y cyOCTpaTi IPYHT/TIEPIIIT Ta JIITHIMU 300CTIOpaMU TTICHIsT 3a-
paXkeHHsI TTaTOreHoM i3 739 3pasKiB KapToIuTi BimibpaHo 699 cTiiikux mpotu
3BUYAMHOrO MAaTOTUILYy 30yaHMKA XBOpoOU, 10 ckiano 94,6%. 40 3paskiB
kaproruti (5,4%) ypasuauch 30yTHIUKOM XBOpOOM i BUOpaKyBaHi 3 monaib-
1LI0T0 BUIIPOOYBaHHSI CTiMKOCTI IPOTHU paKy (Tadia. 1, puc. 2).

VYpaxxeHHsI TTO3UTUBHOIO KOHTPOJIO — copTy Kaprtormii Iloxickka po-
xeBa — ckuano 100% (puc. 3).

Y pesynbTaTi MepeBipKKU CTIHKOCTI MPOTU paKy OaTbKiBCbKUX (HOpM
3pa3KiB KapToruii i3 21-ro mpoOdyBaHUX BCi OyaM CTINKMMU 10 3BUYAITHOTO
naToTuilty 30ynHukKa paky. CTymiHb CTiMKOCTi BapiroBaB y Mexax 1,4—2,0

1. Pe3yabTaTi Bin0opy cejeKIiiiHOro Marepiajy KapToii, CTiiKoro
NPOTH paKy, y monepeaHboMy Bunpooysansi, 2020—2022 p.

Bcboro Biniopano | Bixiopano %
Has3sBa ycraHoBu HANIAIUIO | CHIPUAHATIMBUX | CTIMKMX | CTIHKHX
3paskKiB 3paskKiB 3pa3KkiB | 3pa3skiB
IuctutyT Kapromasipcrea HAAH 155 0 155 100
Moniceke AB IK HAAH 584 40 544 94,6
3arajibHa cyma 3pas3KiB KapToIuli 739 40 699 94,6
5,4% .
@ Criiiki nporu
paky 3pasku
KapTomni
m CrnpuiiHaTInBi
10 paKy 3pa3Ku
KapTomii
94,6%
Puc. 2. Bindip cenekuiitnoro Marepianxy

KapTomJi, CTiiikoro mpoTu paxy,
y nonepeaHLoMy BUNIPOOYBaHHI, Puc. 3. Copr kapronai Iloaiceka
2020—2022 pp. poXKeBa, ypaKeHHii 30yTHUKOM PaKy
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basia (BuCOKOCTIliKi). BoHU peKOMeHIyI0ThCsl ISl TIONATBIIOTO BUKOPUC-
TaHHS y CeNIEKLIMHOMY TIPOLIECi B IKOCTI JKepeJl CTIMKOCTI KapTOoIuti ITpoTH
paky (Taoiu. 2).

liopugonoriyHuii aHani3 ycrmaakyBaHHS CTiKOCTI KapTOIJi MPOTU

paky mokazas, 1o y 2022 p. Oyso BukopuctaHo 132 3pa3ku KapToIi
3a BapiaHTIB CXpeLlyBaHHS 0aTbKiBCbKUX (GopM cTikikuii (Q) X crilikmii
(T) — ©09.209-3 / I114.3/12, Csitana / Mexupiuka, Burona / Csirana,
Panomucas / Csitana, B3ipen/ Csirana, I110.10/35 / Csitana. 81.13.9/1 /

2. Pe3ynbTaTi mepeBipKu CTiiiKOCTi MPOTH paKy OaThKiBChbKHX (hOPM KapToOILTi,
110 BUKOPUCTOBYBAJIMCH y cxpeiyBanHi, 2021—2022 p.

JIaGopaTopHe BUTIPOOYBAHHS

15‘:1 Hasea copty Kimkicts | 5 % Cepenniii 6an
POCJIHH, YPaXKeHHs1, | yPAIKEHHsI PAKOM
miT. YPAKEHO KOHTP. (M £ m)
1 | Apist 5 0 100 1,410,06
2 | AnbsiHC 5 0 100 1,8+0,06
3 | bemna poca 5 0 100 1,6£0,05
4 | Bsipeub 5 0 100 1,4+0,06
5 | Burona 5 0 100 1,8+0,03
6 | doporuHb 5 0 100 1,610,06
7 | 3Biznanb 5 0 100 1,410,04
8 | IBankiBCcbKa paHHS 5 0 100 1,8£0,06
9 | Jlerama 5 0 100 2,0£0,06
10 | MupocnaBa 5 0 80 1,4£0,06
11 | Mexupiuka 5 0 80 1,9£0,06
12 | [MaptHep 5 0 80 1,6£0,04
13 | Ipencnasa 5 0 80 1,8+0,06
14 | Pagomucib 5 0 80 1,6£0,03
15 | PocroBuiis 5 0 80 1,440,03
16 | Canrapka 5 0 80 1,8£0,06
17 | Cnayra 5 0 80 1,4+0,03
18 | Csitana 5 0 80 1,8£0,06
19 | Conuenap 5 0 80 1,6+0,03
20 | Tupac 5 0 80 1,8£0,06
21 | Yapynka 5 0 80 1,7£0,06
HIP - - - 0,02
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Csitana, [112.14-8 / IMaptuep, 3Biznans / [110.109/35, Mexwupiuka / CoH-
uenap, Jlesaga / PoctoBuiisg, Csitana / PoctoBuisi, Haropoga / Pocro-
Buusi, BM12.24-15 /Burona, ®ioarka / PocroBuiist, Mexupiuka / Jlo-
poruHb, Arase / Apisi, 08.102/4 / Mipanna, IBaHkiBcbka paHHs / AJIbSIHC,
Bekrap / Panomucnn; Yapynka / Anbsiac; Tupac / 89.715¢88 — orpumano
100% cTiiiKux TIPOTH paKy HallaaKiB KapTorut (Tabi. 3).

V BapianTi cxpeuryBanus ©09.209-3 / I110.9-3, 1109.26-2 / AnbsHc
orpumano 50,0% crilikux HawankiB. BukopucrtaHi 6aTbKiBCbKi hopMu
OyJIM CTIMKUMU MPOTU paky Ta BumpooyBaHi y 2012—2013 poxkax. I110.9-3
oTpuMano Bia cxpeinyBaHHs [Togonist x Crnokyca, sIKi € CTIHKUMU NPOTU
paky. IT 09.26-2 (Q) orpumano Bix cxpeuryBanHs Kypoma x Canrapka.
CaHTapka crTiiika IpoTH 30ymHnKa paky, a Kypoma € coproM HimepiaHm-
CbKOI CeJIeKIil i peakilisl Ha 3apak€HHS yKPaiHChbKUX MaTOTUIIB HEBiIO-
Ma. 3a BUKOPUCTAHHS BapiaHTy cxpelnyBaHHS Mupociasa x H.07.162-1
orpuMaHo 88,9% crilikux HallaakKiB. 3a MepPeBipKU iX FeHETUYHOI icTO-
pii BusBIEHO, 110 copT Kaproruli Mupocnasa (Q) (MaTepuHcbka dopma)
orpumaHo Bin cxpeuryBaHHa O6epir (Q) x Bella Rossa ('); H 07.162-1
(6aTpKiBchbKa (hopma) OTPMMAHO BiA cxpellyBaHHS copTiB PDaHTaszis x
Kapnena. Copr ®anrasia (@), y cBOIO 4epry, OTpPUMAHO Bill CXpeLlyBaH-
Ha 79.534/61 x Binopycbka 3. I'iopug 79.534/61 € cTiiikuM mpoTu paxy,
a benopycbka 3 — € copToM Ginopycbkoi cenekiii. KapaeHa € coprom
HIMELbKO1 CeJeKLii i IXHS CTIMKICTh MPOTU YKPATHCHKUX MAaTOTUITIB TaKOX
HeBimoma.

3. Peaxuis riOpuaiB KapTomii, OTpUMAHUX Bil Pi3HUX KOMOIHAL{A CXpenryBaHHS
0aTbKiBChbKHX (hOPM HA 3apazKeHHs 30yIHHKOM paky, 2022 p.

Ne BatbkiBebki hopmu Ta riopuau KinbkicTs Cepenniii 6an
n/n KapTomi ypaxkeHux 0yib0 ypaxenus (M £ m)
1 2 3 4
1 ®09.209-3 (Q) (criiika) 0 1,2
2 19 1/2 0 1,4
3 19 1/4 0 1,6
4 119 1/6 0 1,6
5 9 1/9 0 1,4
6 9 1/11 0 1,6
7 19 1/16 0 1,4
8 1114.3/12 (&) (criiika) 0 1,8
Bincorok criiikux gopm 100
9 @®09.209-3 (Q) (criiika) 0 1,6
10 I119 5/4 3 4.4
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Ilpoodosicenns maba. 3

1 2 3 4
11 119 5/10 2 4,2
12 19 5/11 2 4.4
13 1119.5/12 0 1,8
14 1119.5/14 0 1,6
15 1119.5/20 0 1,8
16 I1.10.9-3 (&) (criiika) 0 2,8
Bincorok criiikux ¢opm 50,0
17 1119.26/2(Q) (criiika) 0 1,8
18 1119.9/1 5 4,6
19 I119. 9/6 5 4,8
20 I119. 9/14 4 4.4
21 I119. 9/18 0 2,0
22 1119. 9/19 0 2,2
23 Anbsitc(d) (criiika) 0 1,8
Bincorok criiikux ¢opm 50,0
24 Csaitana(Q) (criiika) 0 1,8
25 I19. 12/1 0 1,8
26 I19. 12/3 0 1,6
27 I119. 12/4 0 1,6
28 I19. 12/5 0 1,8
29 I19. 12/10 0 1,6
30 Mexmupiuka (J') (criiika) 0 1,4
Bincorok criiikux dopm 100
31 Burona (Q) (criiika) 0 1,8
32 I119. 13/3 0 2,0
33 I119. 13/4 0 1,8
34 119 13/8 0 1,8
35 I19. 13/11 0 2,0
36 I19. 13/15 0 1,8
37 Csitana (J') (criiika) 0 1,8
Bincorok criiikux opm 100
38 Pamomucie (Q) (criiika) 0 1,6
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IIpodosxcenns maba. 3

1 2 3 4
39 I19. 15/3 0 1,8
40 I119. 15/4 0 1,7
41 I119. 15/5 0 1,6
42 I119. 15/6 0 1,8
43 I119. 15/8 0 1,6
44 I119. 15/12 0 1,7
45 I119. 15/15 0 1,8
46 I119. 15/16 0 1,8
47 1119. 15/9 0 1,6
48 I119. 15/13 0 1,8
49 119. 15/17 0 1,7
50 I119. 15/18 0 1,8
51 I119. 15/26 0 1,8
52 I119. 15/31 0 1,8
53 I119. 15/33 0 1,6
54 1119. 15/34 0 1,8
55 I119. 15/39 0 1,6
56 I119. 15/41 0 1,6
57 Csirana (J') (criiika) 0 1,8
Bincorok criiikux dopm 100
58 Bsipens (Q) (criiika) 0 1,6
59 IT 19.16/10 0 1,8
60 11 19.16/17 0 1,6
61 I1 19.16/18 0 1,8
62 I 19.16/22 0 1,7
63 Csirana (J') (criiika) 0 1,8
Bincorok criiikux gopm 100
64 BM193159 (Q) (criiika) 0 1,6
65 IT 19.19/1 0 1,8
66 T 19.19/3 0 1,6
67 IT 19.19/4 0 1,8
68 Cgitana (&) (criiika) 0 1,8
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IlIpoodosicenns maba. 3

1 2 3 4
Bincorok criiikux ¢opm 100
69 1 13.9/1(Q) (criiika) 0 1,4
70 T 19.20/2 0 1,4
71 T 19.20/3 0 1,6
72 T 19.20/5 0 1,5
73 T 19.20/7 0 1,6
74 1 19.20/14 0 1,4
75 T 19.20/18 0 1,4
76 Csitana (J') (criiika) 0 1,8
Bincorok criiikux dopm 100
77 T 12.14-8(Q) (criiika) 0 1,4
78 1 19.22/1 0 1,4
79 1 19.22/8 0 1,6
80 T 19.22/19 0 1,4
81 11 19.22/22 0 1,4
82 T 19.22/31 0 1,6
83 IT 13.56-2(3") (criiika) 0 1,6
Bincorok criiikux ¢opm 100
84 I 12.14-8(Q) (criiika) 0 1,9
85 T 19.23/5 0 1,8
86 T 19.23/7 0 1,6
87 I 19.23/12 0 1,7
88 MMaptHep(T') (criiika) 0 1,6
Bincorok criiikux opm 100
89 3Biznanb(Q) (criiika) 0 1,4
90 I 19.25-1 0 1,6
91 I119.25/1 0 1,6
92 I 19.25/9 0 1,4
93 I 19.25/11 0 1,4
94 I 19.25/25 0 1,6
95 IT 10.10/35(F") (criiika) 0 1,6
Bincorok criiikux dopm 100
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IIpodosxcenns maba. 3

1 2 3 4
96 IT 10.10/35(Q) (criiika) 0 1,6
97 I 19.26/5 0 1,6
98 1 19.26/10 0 1,7
99 I 19.26/16 0 1,8
100 Anbsac(d') (criiika) 0 1,8
Bincorok criiikux gopm 100
101 BM 12.24-15(Q) (criiika) 0 1,6
102 I119.27/5 0 1,6
103 T 19.27/27 0 1,8
104 11 19.27/28 0 1,8
105 T 10.10/35(3") (criiika) 0 1,6
Bincorok criiikux dopm 100
106 Mexupiuka (Q) (criiika) 0 1,3
107 T 19.30/5 0 1,4
108 1T 19.30/6 0 1,4
109 T 19.30/9 0 1,6
110 1 19.30/14 0 1,4
111 T 19.30/15 0 1,6
112 1 19.30/20 0 1,4
113 T 19.30/21 0 1,6
114 Conuenap(d') (criiika) 0 1,6
Bincorok criiikux dopm 100
115 Tpencnapa (Q) (criiika) 0 1,4
116 1119.38/1 0 1,6
117 1119.38/2 0 1,6
118 1119.38/35 0 1,6
119 1119.38/48 0 1.4
120 1119.38/52 0 1.4
121 IT 10.9-3(3") (criiika) 0 14
Bincorok criiikux dopm 100
122 Mupocnasa (Q) (criiika) 0 1.4
123 1119.70/2 0 1,6
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3akinuenns maoa. 3

1 2 3 4
124 1119.70/5 3 4,8
125 1119.70/7 0 1,6
126 1119.70/11 0 1,8
127 I119.70/12 0 1,6
128 1119.70/13 0 1,6
129 1119.70/18 0 1,6
130 1119.70/21 0 1,8
131 [119.70/28 0 1,6
132 H 07.162-1(3) (criiika) 0 1,6

Bincotok criiikux dopm 88,9
HIP 0,2

V pesynbTati BigOOpy 3pasKiB KapTOIUIi 3 KOMIUIEKCHOIO CTiHKIiCTIO
npoTu matotutiB paky y 2021—2023 pp. i3 23-x BUIIpoOyBaHMX BCi 3pa3ku
KapToIuTi OYJIM CTIMKMMM TIPOTU 3BUYaitHOTO matoTuny paky (100%); 14
(60,8%) — criiiki mo 11 (Mixripcekoro); 13 (56,5%) — mo 13 (Paxis-
cboro); 5 (21,7%) — no 18 (SciniBcwkoro) Ta 17 (73,9%) — criiiki no
22 (Buctpeubkoro) arpecuBHoro narotuny (tadn.4, puc. 4). BigiopaHo 6
3pa3KiB KapTOILIi, CTIHKMX A0 3-X MaTOTUIIB 30yaHuKa paky I113.22-3 (mmo-
xomkeHHs: Tupac/05.21/7; H14.72-10 (Kamsucokuii/T'ypman), I115.5/27
(09.27/9 / Buroma), 15.157-15, 15.137-62 (Bipinesi/Apist); 14.212-1
(BepxoBuHa/basuc); 8§ — cTifikux g0 2-X MaTOTHIIIB 30yIHMKA XBOPOOU:
I113.26/13 (noxomxkennsa 05.52/28/3Biznannb); 1113.48-22 (Yapynka/Cro-

%

100 -
80 -
60 - B Criiki npoTun paky
3pasku kapTonni
40 - _ )
B CrpuitHATAMBI 10 paky
20 - 3pasku kapTonni
0 a |

D1 M (M1)‘ P(R2) | A(Ya) | B(B1)

MaTtoTunu paky kapTonmni

Puc. 4. Pe3yabraTu Binoopy 3paskiB KapToiii 3 KOMILIEKCHOIO
CTIMKICTIO MPOTH NATOTUMIB PAKy KAPTOMIi
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Kyca); 314.64/3, 314.64-2 (BepeciBka/Ctpymok); Bm16-19 (3maburox/
Canrapka Ta BM 38-7 (01.371'46/Satina), I115.36-3 (05.52/28/AnbsiHc) Ta
IT 15.43-7 (12.13-3/12.4-2). BoHU peKOMEHIYIOThCS IS MOJAIbIIOIO BU-
KOPUCTAHHS Y CeIeKLiHOMY MpoLeci B IKOCTi JKEpes CTIMKOCTI KapTorLIi
MPOTU paKy Ta JJIsi BIIPOBAIKEHHsI y BOTHUIIIAX XBOPOOM.

Pe3yabmamu ma 062060penns. 3a 1a0OPATOPHUX Ta MOJBbOBUX JOCTi-
JKEHb 3 BUIIPOOYBAHHS CEJIEKIIHHOrO MaTepiany KapTOIUIi Ha CTiHAKiCTh
MPOTH 3BUYAHOIO MaToTuy 30yaHuka paky y 2021—2023 pp. i3 739 3paz-
KiB KapToILIi BimiopaHo 699 (94,6%) cTiliKux MPOTU 3BUYAHOIO MATOTUILY
30yAHUKA paKy.

PesynbpraTit mepeBipku peakiiii Ha 3apaxkeHHS 30yOAHUKOM paky 21-i
BUXiHOI 0aTBKiBCbKOI (hDOPMU KAPTOILTi MOKA3aau, 110 CTYMiHb CTIKOCTI
npotu paky OyB Bucokum (1,2—2,0 Gana), BOHU peKOMEHIYIOThCS IS
MOAAJbIIOT0 BUKOPUCTAHHS Y CEJIEKLIIMHOMY MPOLIECi B SIKOCTI JXKepes
CTIIKOCTI KapTOIUTi TPOTU paKy.

l6pugonoriyHuii aHani3 ycrnaakyBaHHS CTiKOCTI KapTOIUli MPOTU
paky ToKazaB, 110 3a BapiaHT cxpellyBaHHs OaTbKiBchbkux @©09.209-3 /
I114.3/12, Cgitana / Mexupiuka, Burona / Csitana, Pagomucis / Caita-
Ha, Baipeus / Csitana, I110.10/35 / Csitana. 81.13.9/1 / Csirana, I112.14-
8 / IMaptHep, 3Bizgans / 1110.109/35, Mexupiuka / Conuenap, JleBama /
PoctoBuisi, Csitana / PocroBuust, Haropona / PocroBuuisi, BM12.24-15
/Burona, ®noarka / Pocrosuuisg, Mexupiuka / Jloporunb, Arase / Apid,
08.102/4 / Mipanna, IBankiBcbka paHHs / AnbsiHe, BekTap / Pagomucis;
Yapyuka / AnbsiHc; Tupac / 89.715¢88 orpumano 100% crilikux mpoTu
paKy HallaJKiB KapTOILTi.

V BapianTi cxpeuryBanus ©09.209-3 / 1110.9-3, 1109.26-2 / AnbsHc
orpuMano 50,0% cTiiikux HalankiB. 3a BUKOPUCTAHHSI BapiaHTy CXpe-
uryBaHHss Mupocnasa / H.07.162-1 orpumano 88,9% cTilikux HalllaaKiB.

BUCHOBKHA

JlocmimkeHHs 3 BiZOOpy CeleKLiifHOro Matepiajly KapToruli 3 KOMITJIEK-
CHOIO CTiliKicTIO TpOTH MaToTuIiB paky y 2021—2023 pp. mokazanu, 110
HaKOLIbII pe3yJbTaTUBHUM OYB BifgOip 3pa3KiB KapTOIUI CTIMKUX MPOTHU
H1 (3BuuaitHoro) ta 22 (bucTtpemnbkoro) maTtoTuiniB 30yaHuKa paky. Ilpm
LIbOMY BUIiIEHO 23 3pa3Ky KapTOILTi, CTilKi 10 3BUYANHOTO IMAaTOTHUITY
paky (100%) ta 17 (73,9%) — criiikux oo 22 (bucrpeibkoro) arpecMBHOIO
natoruy. 14 (60,8%) 3paskiB Oyau criiikiumu go 11 (Mixripcekoro); 13
(56,5%) — no 13 (PaxiBchbKOro) arpeCMBHOIO MATOTHUITY.

Y 2021—2023 pp. Hait6inb1I BipylieHTHUM BUsiBUBCS 18 (SIciHiBChbKMit)
arpecUBHUI MATOTHUI, OCKIBKM OTPUMAHO HaliMeHIy — Bcboro 5 (21,7%)
CTIMKMX TIPOTU paKy 3pa3KiB KapTOILIi.

Criliki IpOTH paKy 3pa3Ky KapTOoILli MPOMOHYIOThCS IJIsI BIPOBAIXKEH -
HS y BOTHHUIIAX 30yIHUKA PaKy, a CeJeKI[iOHEPAaM — BUKOPUCTATU Yy CXPe-
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LIYBaHHI B IKOCTi XKEPEJI CTIMKOCTI i OTPUMAHHS CTIHKHX MTPOTU XBOPOOU
HalllaJIKiB KapTOILIi.

®inaHcyBaHHs: TOCTiKeHHs npoBonwan B pamkax [TH/ 21. «CtBo-
PEHHSI COPTiB KapTOILIi Pi3HOr0 HampsMy BUKOpUCTaHHs». (KapTomisip-
¢tB0); 21.00.02.06 @ «[lowyk TOHOPIB CTIMKOCTI KapTOIUT M0 30ymTHHUKA
paky Synchytrium endobioticum (Schilbersky) Percival», IP Ne0121U108605.

Konduikr iHTepeciB: aBTOpU IeKIapylOTh PO BiACYTHICTh KOHQIIIKTY
iHTEpecCiB.
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Search of resistance sources to potato wart Synchytrium endobioticum
(Schilbersky) Percival causative agent

Goal. To evaluate and to choose potato varieties breeding material resis-
tant to wart and search resistance sources to causative agent of potato wart Syn-
chytrium endobioticum (Schilbersky) Percival. Methods. The study involved
739 samples breeding of potatoes varieties Institute for potato study NAAS
and its’ Polissian division in 2020—2022. The samples were received by dif-
ferent parents forms crossings. Evaluation of breeding material for resistance
to common 1(D1) and aggressive pathotypes of potato wart was performed
in the laboratory conditions of the Ukrainian Science Research Plant Quar-
antine Station IPP NAAS on an artificial infectious background according to
EPPO Standard PM 7/28/1 and EPPO Standard PM 7/28/2 and «Techniques
or evaluation and choice of potato breeding material resistant to wart Syn-
chytrium endobioticum (Schilb.) Perc harmonized as per EU requirements»
and in field conditions of pathogen spread. Results. A 699 potato samples
(94.6%) from 739 hybrids from 2022-through 2022 received resistant value to
common pathotype of wart causative agent. 40 (5.4%) samples were defeated
by disease causative agent and they were rejected by us. The researches results
showed that 21 outlet potato parents forms had the highest resistance degree
(1.2—2.0 points). They recommended for the following usage in in breeding
process as a resistance source to potato wart. Hybridological analysis for pota-
to resistance inheritance provided on the following variants of parents forms
crossing F09.209-3/P14.3/12, Svitana / Mezhzyrichka, Vyhoda / Svitana, Rad-
mysl/ Svitana,Vzirets / Svitana, P10.10/35/Svitana. 81.13.9/1/Svitana, P12.14-
8/Partner, Zvizdal/P10.109/35, Mezhyrichka/Sncedar, Levada /Rostovytsya,
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Svitana Rostovytsya, Nagoroda Rostovytsya / Rostovytsya, BM12.24-15 /Vy-
goda, Floatka/Rostovytsya, Mezhyrichka/Dorogyn, Agave/Aria, 08.102/4/
Miranda, Ivankivska rannya/Alliance, Vectar/Radmysl; Charunka/Alliance;
Tyras/89.715c88. The potato resistant inheritance showed 100% to wart. The
crossing variant F 09.209-3 / P10.9-3, P09.26-2/Alliance gave 50.0% resistant
inheritance. The crossing variant Myroslava/H.07.162-1 gave 88.9% resistant
inheritance. Conclusions. There were chosen 699 (94,6%) among 739 potato
samples in 2020—2022 resistant to common pathotype. Hybridological ana-
lysis for potato resistance inheritance to wart showed that variant resistant
(@) x resistant (J') give 100% resistance to wart potato inheritants. The most
resultative resistant potato samples choice was resistant to D1 (common) and
22 (Bystrysia) agressive pathotype during potato breeding studies with com-
plex resistance to wart pathotypes in 2021—2022. The most virulent was 18
(Yasynnia) aggressive pathotype. There were only 5 (21.7%) resistant to this
wart pathotype. Chosen samples with complex resistance to wart pathotypes
recommended for the following usage in breeding. They recommended for
improve in disease sources and for the following usage in breeding process as
potato resistance sources to disease causative agent and for the improving in
disease sources.

potato; wart; evaluation; choice; parent forms; inheritance; resistance

sources; improving
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BUKOPUCTAHHA EKOJIOITYHO BE3ITEYHHNX
3ACOBIB Y 3AXUCTI BIJ CUCHUX PITOPATIIB
B AMIIEJIOIEHO3AX ITIIBHIYHOTI'O
ITPUYOPHOMOP’A

Merta. HaBefieHHs JaHUX IIOA0 iHCEKTULNJIB I 3aXMCTY BUHOTpany
BiJj TPUIICIB Ta ANOHCHKOI BMHOTPAJHOI IMKAJKM Ta iX BIJIMBY Ha YMCETb-
HicTb eHTOMO(AriB, [0 € BXJIMBUM €IEMEHTOM MJIs1 opraHisarii edek-
TUBHOI Ta €KOJIOTiYHO 6e3leYHOI TeXHOJIOril BUpOLyBaHHS BUHOTPAaZHOL
KynbTypu. Metopu. IloefHanHA KinbKiCHMX i AKICHMX METOMIB y 3aXMCTi
pocnuH — eHTOMOJIOTIi Ta 6ioMeToy. 3aCTOCYBaHHS 3arajbHOIPUITHA-
TUX MeTOJ|iB aHali3y (rinoresa, eKCIIepUMEHT, iHIyKIlis Ta CUHTe3) JJa€ [O-
CTaTHIO iHpOpPMALi0 IPO KOHTPOIb BIHOIPAJHOTO TPUIICA TA SMOHCHKOI
BUHOTPAIHOI VKKV 3a YMOB BMKOPYMCTAHHA €KOMOTIYHO Oe3IeuHNX 3a-
c00iB 3aXNCTY, IO € OfHUM 3 OCHOBHUX €/IeMEHTIB CY4aCHMX TE€XHOJIOTil
ONTUMi3allii arpOEKOCUCTEM Ta OTPMMAHHSA €KOJIOTiYHO YMCTOL PO YKIIii.
ditocaniTapHUil MeTO, MapUIPyTHUX OOCTeXeHb Iepef0adyae BUABICHHSA
eHToMOdariB, BCTAaHOB/ICHHA cepef] HUX JOMIHYIOYMX BB Ta MOLIMPEHOC-
Ti BUHOTPAJIHOTO TPUIICA 1 ATOHCHKOI BUMHOTpafHOi LuKajgku. ITonboBui
MeTof 3abesredye BUBUYEHHs e(peKTUBHOCT] eleMeHTIB iHTerpoBaHOI cumc-
TeMJ 3aXVICTy BUHOTPagHOI KynbTypu. JlabopaTopHuil MeTop mepefbadas
imenTHdiKalil0 BULOBOr0 pi3HOMAaHITTS KOpUCHOI ¢ayHu. CTaTUCTUYHUI
MeTof, 3abe3edyBaB 00UMC/IEHHSI OTPUMAaHNUX JAHMX, BUSHAYEHHS IXHDOI
TOYHOCTI Ta BiporifHocTi. PesynbraTn. ITonoBHeHo 6a3y JaHMX €KOJIOTi4HO
Oe3mevHMMI ITperapaTaMi, yCTaHOB/IEHO perflaMeHTH iX 3aCTOCYBAHHL, SKi
Opi€HTOBaHI He TaK Ha SHUILEHHA IIKiTHUKIB, K Ha 3ara/JibHy ONTUMi3alliio
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(iTocaHiTapHOrO CTaHy HACa/PKEHb, OTPUMAHHS €KOJIOTiYHO YUCTOI IIpo-
RYKIi Ta 30epe>kxeHHs KOpUCHOI (payHu. Y NpUPOZHMX YMOBaX, O6e3 mecTu-
LJHOTO IIPECHHTY YMCEMbHICTD XIDKAKIB ¥ CKIafi 6araTOKOMIIOHEHTHOTO
€HTOMOKOMIIZIEKCY B pasy 6ifnblia, HDK y TpaguIifiHNX arpoljeHo3ax. Buc-
HoBKu. ChopmoBaHO ckiaj mpenapartis i3 3a/jaHNM HAIPSIMOM MiHimisarii
IIKOAY Ha KOpUCHY (dayHy i HaBKOIUIIHE cepenoBuine. OTpuMaHi pes3yib-
tatu Ta cGOpMY/IbOBaHi Ha iX OCHOBI BUCHOBKY MAlOTh IIPAKTIYHE 3HAYEH-
HA 3 TOYKM 30pY IePCIeKTUB BUPOOHUITBA €KOJIOTIYHO YMCTOI MPORYKIil
IIIIXOM 3aCTOCYBaHHSA €KO/IOriyHO Oe3neyHUX i epeKTMBHUX NPUITOMIB
KOHTPOJIIO YMCENbHOCTI CHUCHUX IIKiJHUKIB Ta 30epe>KeHHsS MPUPOFHOTO
arpo6ioreHosy.

BHHOTIPAJHI HACAKeHHs; (iTocaHiTAPHMIA MOHITOPHHT; eHTOMOAru;
KOpUCHA (hayHa; CHUCHI IIKiIHUKW; BUHOTPAHUI TPHIIC; SIMOHCHKA
BUHOIPAJIHA IMKAJKA; Oe3neyHi 3ac00H 3aXUCTY POCJIMH; €KOJOTiYHO
YuCTA MPOAYKUis

OcTaHHIM YacoM IIiJ BIUIMBOM OiOTMYHHUX Ta aOiOTUMYHUX YMHHMKIB
CTaJIMCh CYTTEBI 3MiHU Yy CKJIaAi LIKiAIUBOI (payHU Ta (JIOpU aMmIienole-
HO3iB. YHACIiO0K KJIMaTUYHUX 3MiH, L0 XapaKTepU3YIOThCS SIK CTillka
TEIJIOBa aHOMaJlisl, CYIyTHI BUIW HU3KU LIKIAHUKIB HaOyJIU CTaTyCy €KO-
HOMIYHO 3HAYMMUX, 3pOCjia YUCEIbHICTh Ta PO3IIMPUBCS BUOOBUI CKIal
CUCHUX IIKIIHUKIB, 30KpeMa IIUKaJ i TPUIICIB. ¥ pe3yabTaTi 3MiH KiiMary,
BUCOKUX MPUCTOCYBAJIbHUX BJIACTUBOCTEl Ta BIUIMBY iHIIIMX YUHHUKIB CUC-
Hi LIKiTHUKK MOCTYMOBO 3aliMalOTh MPiOPUTETHE MicClie B aMIeI0LeHO03ax,
1[0 CBOEIO YEPror0 BHOCUTUME KOPEKTUBH B iCHYIOUi CUCTEMU 3aXUCTY Ha-
camkeHb. B ymosax IliBHiuHOTrO [IpruopHOMOp’SI B OCTaHHI AeCATUPIYYS
cepell CUCHUX IIKiTHUKIB MTOCTYIIOBO TOCIIOAAPCHKOTO 3HAUCHHSI HaOyBae
BUHOTrpagHuit Tpurc (Drepanothrips reuteri Usel) Ta HoBuil mist YKpaiHu
iHBa3iiHMI BUI — SIMOHCBbKA BUHOIpaaHa uukKanka (Arboridia kakogowana
Mats.). ¥ 3B’3Ky 3 MM BiI3HaueHa TEHIEHILis iX HAKOMUYEHHSI B aM-
MeJIOEeH03aX Ta HeOOXiMHICTh YAOCKOHAJIEHHS 3aXMCHUX 3aXOMiB MPOTHU
Hux. CyyacHa KOHIIEIIIisl 3aXMCTy POCIMH Opi€HTOBaHA Ha BCEOIUHY KO-
JIorizamito (iTocaHiTapHUX 3aXOMiB IJIST 3MCHIICHHS MECTULIMIHOTO Ha-
BaHTaXKE€HHSI Ha arpoeKocucTeMy. ToMy MepIIOPSITHUM CTA€ TOCTIIKEHHS
napariB, SIKi BiIMOBiAAIOTh KPUTEPIsIM, 1110 JO3BOISIOTH 3HU3UTU HETaTUBHY
Nit0 3ac00iB 3aXMCTY POCIMH Ha JOBKI/UIS Ta 30€pesKeHHs 0i0pi3HOMAHITTS
BUHOTPAJHUX arporieHO3iB.

CydacHuli cTaH BUHOTPATHUX arpolieHO3iB CBIMYUTD TTPO 3MiHY KOMII-
JIEKCY IIKIAHUKIB Ha TJi 3MiHM KJIiMaTy Ta BIPOBAIKEHHSI HOBUX TEXHO-
JIOTi#l 3aXMCTy BUHOIpPagHUKIB. OCOOJMBO TOCTPO lie MPOCTEXKYETHCS Ha
MpUKJIaAi MpeAcTaBHUKIB CUCHUX (DiTO(ariB, y IKMX CIOCTEPIra€ThCs YiTKa
TeHAEHLisl 10 30iIbIIEHHS YMCEIbHOCTI Ta MOCUJIEHHS IIKiIJIUBOCTI Ha
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MPOMUCIIOBUX BUHOTPAITHUX HACAIKEHHSIX. BOHU BiIPi3HAIOTHCS IIUPOKUM
PI3HOMAHITTSIM SIK 3a BUJOBUM CKJIAJIOM, TaK i 32 YMCEJIbHICTIO OKPEMUX
BuaiB. B arpoekonoriunux ymoBax IliBHiuHoro IlpuyopHomop’s Ykpainu
B OCTaHHI POKHU cepell KOMIUIEKCY CUCHMX IIKiIAHUKIB HaiOiIbIIOrO IMo-
IIWPEeHHS HAOYJIM BUHOTPAIHWI TPUIIC Ta STTOHChKA BUHOTpagHAa IUKaIKa.
Y cnpusTAuBI IS HUX POKM 1 IMIKITHUKUA PO3MHOXYIOThCS B MacOBil
KiJTBKOCTI Ta CIIPUYMHIOIOTH 3HWXKEeHHS ypoxaitHocTi srig B 0,8—1,5 paza
1 CYTTEBO MOTIPILYIOTh IXHIO SIKiCTh (3MEHILUYIOTh BMIicT LyKpiB B 0,6—1,3
pasa, 30ibIIYIOUM TIpU LIbOMY KUCIOTHICTL — B 0,3—0,5 paza) [1—4].

IcHyloui 3ax0aM 3axuCTy BUHOTPAZHOT POCIAMHMU Bil LIKiAJUBUX Op-
TaHi3MiB MEPEBaXXHO IepeadavyaloTh 3aCTOCYBaHHSI XiMiUHUX Tpenaparis,
OUIBIIICTD 3 IKUX € 3TYOHUMM [IJ11 eHTOMO(dariB Ta He CyMiCHi 3 BUMOTaMU
ekobe3neku. HasiBHiCTh XMXKHX KOMax Ja€ 3MOTY IMiATPUMYBaTU YMUCEJb-
HICTb LIKiTHWKIB Ha HU3bKOMY, He3arpo3JIMBOMY UISI POCIMHU piBHI. Tum
CaMHM CTBOPIOIOTHCSI YMOBM [JJIsl TOCSITHEHHST 0i0JIOTiYHOI piBHOBAaru B
LIEHO31, OCKiIbKM 0iOLIEHO3U TUM CTilKillli, YuM Oinbll 30a1aHCOBaHi, Oa-
raTiii i JoBuIi TpodivyHi 3B’SI3KU OpraHi3MiB [5].

®akTopu MECTUIIMAHOTO HABAHTAXKEHHST Ha aMIIEJIOIIeHO3U HETaTUBHO
BIUIMBAIOTh Ha XIKUX KOMax, 3MEHIIYIOUN IXHIO YMCEIBHICTh. TUM caMuM
peryJilol0urMil BIUIMB XMXKAKiB Ha MOMYJISLIT IIKIAHUKIB MOCIa0JI0EThC.
EnTomModaru 3100yBaloTh CTaTyC MajodyuceIbHUX a00 B3araji 3HUKAIOTh 3
LEHO3Y Y BUMAJIKY HaJMIPHOTO 3aCTOCYBaHHS TOKCUYHMX 3aCODIB 3aXUCTy
pocauH. IHII xuXi BUAM, 110 MalOTh OUIBII INUPOKUIA afanTUBHUIA ITO-
TeHLiaJI, HaBITaK/, MOXYTh HAOyBaTU OUIBILIOrO 3HAYE€HHS B LIEHO3i [6].

3a cyJyacHUX YMOB TOCITOapIOBaHHS BUPIIICHHSIM IIHOTO ITUTAHHS €
Mepexia Bil MOBHOTO BUHUILNEHHS IIKiIHUKIB IO OOMEXEHHS iXHbOI UM-
CeJIbHOCTI 32 YMOB JOCSATHEHHS 30aJaHCOBAaHUX BiTHOCWUH MiX OpraHiaMaMu
Ta CTBOPEHHS CTa0iJIbHO MPOAYKTMBHOIO BUPOOHMUTBA. Taki arpoueHo3u
HaOJIMXKAIOThCS O CTIMKOCTI A0 MPUPOAHUX CUCTEM, J¢ 30aJaHCOBAHICTb
KOMITOHEHTIB 3a0e3Ieuye iXHIO CTa0iIbHICTb, CAMOPETYJISLIiI0 i He J0oMmyc-
Ka€ MacoOBOTO PO3BUTKY IIKIJUTMBUX BUIIB Ta 3a0e3Ieuye BUPOIILYBaHHS
€KOJIOTIYHOI MPOAYKIIii.

CyuacHa TeHAEHIIiSI PO3BUTKY €KOJIOTIYHO Oe3MeYHOro 3eMIepoOCTBa,
sKa 3YMOBJIEHA IOTPe0O0I0 OTPUMAaHHS €KOJIOTiYHO YUCTUX MPOIYKTIiB
XapuyyBaHHs Ta 3MEHIIEHHS MECTULIMAHOTO HAaBAaHTAXXEHHSI Ha arpoeko-
cuctemy, nepeadayae HeOOXiAHICTb YAIOCKOHAJIEHHS 3aXMCHUX 3aXOMAiB BiJl
LIKiJUTMBUX OPraHi3MiB Ta PalliOHAJIBHOTO 3aCTOCYBAHHS 3aCO0IB 3aXUCTY
pocnuH [2]. TIpoTu MIKIAHUKIB Y CiIbCHKOMY TOCIIOAAPCTBI 3aCTOCOBYIOTH
pi3Hi IHCEKTULIMAY, aJle KOHTPOJIb IIKITHUKIB Ma€ OyTU 000B’SI3KOBO €KO-
JIOTiYHO 0€3MeYHUM — HE€ BUCOKOTOKCUYHMM JUISl JIOAUHU i JJISI KOpUC-
Hoi eHToModayHu. BueHi Bia3HayaloTh, 1110 HUHI €KOJIOTi3allis 3aXUCTy
POCJIIMH Ma€ CTaTU MPIOPUTETHUM HANpPsSMOM i€l Tajy3eBoOi HAyKu, SIKUIA
3abe3neuye po3poOKy MPUIOMIB JTOBrOTPUBAIOI ONTUMI3allii diTocaHiTap-
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HOTO CTaHy B arpoileHo3ax. OCHOBHOIO YMOBOIO €KOJIOTi3allii arpolieHO3iB
€ MakcuMaJibHe 30epexkeHHsI TeHO(OHIY XMBOI IIPUPOAM Ta IiATpUMAaH-
HSI €KOJIOTIYHOI piBHOBAru y arpojianaimagTHUX eKOCUCTEMAaX 3a PaXyHOK
MPUPOIHUX MeXaHi3MiB camoperyssLii [6].

Yepes KITiMaTUYHI 3MiHM, 110 XapaKTepU3YIOThCS SK CTiilka TeruioBa
aHoMaJIisl, 3pocjia YUCEIbHICTh Ta PO3IIMPUBCS BUIOBUI CKJIAJ CUCHMX
LIKiTHWKIB, SIKi Ha BiAMIiHY Bim iHIIMX (iTodariB Bigpi3HIIOTHCS ITUPOKUM
PI3HOMAHITTSIM SIK 32 BUJIOBUM CKJIaAOM, TaK i 3a YMCEJIbHICTIO BUIIB,
30KpemMa KIIilliB, IMKaa, TPUIICIB. 3rigfHO 3 MPOTHO3aMU HU3KU BUEHUX,
YHACJiZ0K 3MiH KJIiMaTy, BUCOKHUX MPUCTOCYBAJIbHUX BJIACTUBOCTEH Ta
BIUIMBY iHIIMX YMHHUKIB CUCHI IIKiTHUKW MOCTYIIOBO 3aiiMalOTh IMpio-
puUTeTHE Miclie B aMIIeJIOLeHO03aX, 3 MOCTIMHUM 30iJbLIEHHSIM KiJIbKOCTI
reHepalliii 3a ce30H, 1110 BHOCUTh KOPEKTUBU B iCHYIOUI CUCTEMU 3aXUCTY
HacamkeHb [7]. Lle mpu3BoOUTh He TUIBKU A0 30iIbLIEHHS WI[ITLHOCTI TTO-
MyJsIii CUCHUX LIKIAHUKIB B arpolieHo3ax, a i 1o MpolieciB ridpuan3arii
Pi3HUX TOMYJISILiN, HACTIAKOM SKHUX € F€TEPO3UC, 110 3YMOBJIIOE IiIBU-
LLIEHHSI TJI0JIOBUTOCTI, XXMTTE3JATHOCTI, LLIKIAJUBOCTI i arpeCUBHOCTI JaHOL
rpynu wkigHukiB [3]. [IpoTte € ogHa cribHa yMOBa iXHBOTO IIIBUIKOTO
PO3BUTKY i CTPIMKOIO MOLIMPEHHS — i€ BiJCYTHICTh OMajiB Ta BHUCOKa
(Bumie +25°C) TeMmepaTypa MOBITPs. 3a TAKMX YMOB, HAIpUKJIA, CaMMIIi
KJIIB MOXYTb BABiYi 30UTBIIMTH BiIKJIAJAaHHS SI€ELb, a MEPiO PO3BUTKY
MOKOJIIHHSI MOX€e CKOPOTUTHUCH B 2,5 pa3za — 3 18—20 ai6 no 7—8 ai6. Oue-
BUIHO, 1110 TIPY HACTAHHI TAKUX YMOB MOTPiOHO OYyTU rOTOBUM JIO CIlajlaxy
MOIIMPEHHS WIKITHUKIB, a PIlIEHHS PO 3aCTOCYBAHHS iHCEKTULIUAY YU
akapuluLy MpUHAMAaTh MUTTEBO. 3a OCTaHHI JECATUJIITTS Y BUHOTPATHUX
HacamkeHHsx [liBHiuHOTO I1pryopHOMOP’ST 0OCOOGIMBO TOCTPO IIe TPOCTE-
KYEThCS Ha MPUKIIAAi MpeacTaBHUKIB miapsaay uukamoBux (Cicadinea),
psiny HaniBTBepaokpuiai (Hemiptera) Ta psny tpuncis (Thysanoptera), ns
SIKUX CITOCTEPIra€ThCS YiTKa TEHACHILiSI 100 301IbIIIEHHST YMCEIbHOCTI Ta
MOCWIEHHS LIKiIMBOCTI [§]. B yMoBax perioHy 3adikcoBaHo 12 BUIiB L1~
Kajm, 8 3 aKux Hajexarb 10 poauuu nukanewtian (Cicadellidae) Ta 4 Buamn
BimHOcsThes mo iHmmx ponuH (Issidae, Cixiidae, Flatidae, Membracidae).
Oco0MBO HeOe3IeuHi iHBa3iliiHi UKAaAKK JIJ19 YUCIACHHUX KYJIbTYPHUX Ta
JTMKOPOCJIMX BUIIB POCIUH: IMKaaka oina (Metcalfa pruinosa Say.), uukan-
Ka-0yiiBon (Stictocephala (Ceresa) bubalus Fab., cuH. Stictocephala bisonia)
Ta SMOHChKAa BUHOrpagHa (abo manekocximHa) umkanka (Arboridia kako-
gowana Mats.), sika € HaiOuIbII TotpeHoto [1, 4, 9]. Cepen Tpurncis y
BUHOTpagHMX HacamkeHHAX [liBHiuHOTO IIpryopHOMOP’S IMOTBEPIKECHO
iCHyBaHHSI 8 BB, 6 3 IKUX HajeXaTb 10 pOAUH crpaBxHi Tpumncu (Tri-
pidae) Ta 2 Buau Hajexarb n1o poauHu duaeorpuniau (Phloeothripidae).
IMoBciogHO MOWMPEHi TpU BUAM — TPUIIC Pi3HOINHUI ab0 3BUYANHMIA
(Frankliniella intonsa Trybom), Tpurnc TIOTIOHOBUI abo 1uobyneBuit (Trips
tabaci Lindemann) ta BuHorpaguuii tpurc (Drepanothrips reuteri Usel),
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SIKAU € TOMIHYIOUMM 1 HalOuIbII WKiammBuM. HailuacTilie BoHU yTBOpIO-
IOTh 3MillIaHi MOMYJIALIl i MUTOMA YacTKa iX y eHTOMOKOMILUIEKCAX Bapiloe
3aJIeXKHO BiJl arpoeKOoJIOriYHOI 30HU, MOTOJHUX YMOB POKY i COpPTiB BU-
Horpany [10].

Poite IprpogHMX XMKaKiB y 3aXMCTi BUHOTPaIHUX HAacaIkKeHb B arpo-
exkosoriunux ymoBax [liBHiuHoTO [IpruopHOMOD’S HE BMBYEHO, TAaKOX
He BCTAHOBJIEHO BIUIMB iHCEKTULIMAIB HAa HELJILOBI 00 €KTU XMKOI OiOTH.

Mema 0ocaidxncens. BusBUTH Ta OLIIHUTU €KOJIOTIYHI 3MiHU Y CTPYKTYpIi
B3aEMUH CUCHUX (iTodariB BUHOrpady Ta ixHix eHToMoariB 3a 3acCTOCy-
BaHHS MpernapaTiB OHOBJIEHOIO aCOPTUMEHTY 3 YpaXyBaHHSIM OCOOJIMBOC-
Tell Aii Ha EeHTOMOKOMILJIEKC BUHOTPAAHUX arpoLIEHO3iB, 1110 € BaXKJIMBUM
eJIeMEHTOM JIJISl opraHiszallii e(peKTUBHOI Ta €KOJIOTIYHO 0e3MeYHOI TeXHO-
JIOTi1 BUPOLLYBAaHHSI BUHOTPAIHOI KYJIBTYpPH.

Memoouxa ma mamepiaau docaioxcens. JIOCIiIKEeHHS TTPOBOIUIN
METOAaMM TOJbOBOIO AOC/IAYy 3 MOHITOPMHIY CHCHUX IIKiTHUKIB (BU-
HOI'PaJHOr0 TPUIICY i SIMOHCHKOI BUHOrPagHOI LUKAAKW) Ta CIOCTepe-
JKE€Hb 32 PO3BUTKOM KOPUCHOI (hayHU 1I0AO OOJIKY BiIJOBIEHUX KOMax,
ineHTU(iKallil BiTOMUX Ta BU3HAUYEHHSI HOBUX BUIiB. HOCHiIKEHHS MPo-
BOJIMJIM Y JOCHIIHKMX TOCTOoAapcTBaX HalioHanbHOro HayKoBOIro LEHTPY
IHCTMTyT BUHOIpazapcTBa i BUHopobctsa iM. B.€. Taiposa (HHL] «IBiB
imM. B.€. TaipoBa»). EdpekTuBHICTb il XiMiYHMX Ta Oi0JOTIYHMX TTperapariB
MPOTU BUHOIPATHOIO TPUIICY MEPeBipsiiv Ha copTi MycKaT XXeMUyKHUMN y
rocriogapctsi «AIT AT im. O.B. CyBopoBa», NpOTH SITOHCHKOT BUHOTPagHOL
IIUKAAKKU TepeBipsin Ha copTi Opechkuii YopHUi y rocriogapcTBi «ITT
«JIT" TaipoBcbke». YnCENbHICTb TPUIICIB i LUKAAOK BU3HAYAIM LIOAEKAI -
HO, 3 PO3PaxyHKY KiJIbKOCTi ek3eMIuIsipiB Ha 100 cM? TUCTKOBOI ITOBEPXHI.
BusHaueHHs TexHiYHOI e(peKTUBHOCTI MpenapaTiB nepeadayano HaCTyIHi
Nii: BUBYEHHSI PO3BUTKY IIKiTHUKIB i eHTOMO®dariB Ha TJi CydaCHUX CUC-
TEeM 3aXMCTy BUHOTPAaTHUX HacamKeHb METOIOM MapIIPYTHUX Bi3yalbHUX
00CcTeXXeHb Ta (piTocaHITApHUX OOJIKiB; 0OPOOKY 3aceJIeHUX IIKiTHIKAMU
KYIIIiB; CIIOCTePEXEHHS 32 PO3BUTKOM Ta OO0JIIK LIKIITUBUX 00’ €KTIB MiCIIsI
00pOOKHU; MPU HEOOXiMHOCTI TTPOBENEHHS ITOBTOPHOI 0OOPOOKY TTpernapara-
MU; aHaJi3 Ta CTaTUCTUYHA 00pOOKa OTpUMAHUX AAHUX i3 BUKOPUCTAHHSIM
CTaHJAPTHUX KOMIT'I0TepHUX MporpaM. BugoBuii ckiaf IIKiIHUKIB Ta eH-
ToMo(ariB BU3HavaJM 3a JOMOMOroto atjaciB [11] Ta BU3HAYHUKIB y Ja-
GOpaTOPHMX yMOBaxX Binainy ironarosorii Ta 3axucty pocanH HHII «IBiB
iMm. B.€. TaipoBa» Ta Ha Kadeapi 3aXuUcTy, TEHETUKH i CENEKIIil POCIUH
Onecpkoro nepxkaBHoOro arpapHoro yHiBepcurtety (OAY). [l yTouHeHHS
BUIOBOI HAJIEXKHOCTI IMKAAOBUX, TPUIICIB Ta eHTOMOdAariB 3BepTaJUCh 3a
HAyKOBMM KOHCYJIbTYBaHHSIM 10 eHTOMOJIOTiB OechbKOro ocepenky YKpa-
T1HCBKOI'0 €HTOMOJIOTIYHOTO TOBAPUCTRBA.

Byno 3aknagero 2 gocmian y ABOX rocnomapctsax (tadm. 1, 2). Jocminn
3aKJIaJICHO B TPUPA30Bili MOBTOPHOCTI, METOJOM CUCTEMATUUYHUX MOBTO-
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1. Cxema m0JIbOBOTO IOCTiIy NIO0 BUBYEHHS e(heKTHBHOCTI IHCEKTHIMAIB y 3aXUCTi
Bil BUHOrpaaHoro tpuncy (7rips tabaci Lindemann), copr Myckat KeM4yKHUIA,
(IIT «AT im. B.O. CyBopoBa», HHII «IBiB im. B.€. Taiposa», 2017—2019 pp.)

. . Hopma Butpatn | ®a3a po3BUTKY Hata
Bapiara nocaizy npenapary, J, Kr/ra KYJbTYpH 00pOOKH
1. KonTpoab be3 06poOKM MpoTH MIKiTHUKIB
2. Etanon: 1—I1
Mocninai 200 WP, 5.1, 0,25 Hepea fekana
- LIBITIHHAM
(auetaminpun, 200 r/kr) YepBHS
3. Beprimek 018 EC, k.c., 1.0
(abamexTuH, 18 /1) ’ Mosiea 1—2 05—10
4. Oeunc f-JTioke 025 TC, k.e., 0.4 JIACTKA TpaBH:
(meapTameTpuH, 25 /1) ’
5. Hypen 11 550 EC, k.e.,
(xnopmipudoc, 500 r/x + 1,0
uunepmerpuH, 50 /) MosiBa 3—5 15—19
6. Emxio 247 SC, k.c., JIUCTKIB TPaBHs
(tiamerokcam, 141 r/n + 0,18
nsIMOaa-MranoTpuH, 106 r/m)
7. Aktodit 020 EC, k.e., 2.0
(aBepcektun C, 0,2%) > queﬂ 10—15
8. Ipoxueitm 050 WG, B.1., 0.4 UBITIHHAM 1€pBHA
(emamekTHH GeH3oar, 50 r/Kr) ’

2. CxeMa MoJIbOBOTO OCJIY OO0 BUBYEHHS e()eKTUBHOCTI iHCEKTUIHUIIB Y 3aXUCTi
Bill AMOHCHKOI BUHOTPAAHOI MKaaku (Arboridia kakogowana Mats.), copt Onecbkuii
yopuuii, «JII1 «/II" Taiposcbke», HHII «IBiB im. B.€. Taiposa 2017—2020 pp.

Hopma
. . BUTpPATH ®a3a po3BUTKY Jara
BapianTn nocaizy npemnapary, KYJbTYpH 00pOOKH
a1, Kr/ra
be3 3axucHux o6pobdok
1. Konrpons TIPOTH LIKITHHUKIB
2. Etanon: Pict i 1—I11
Kondimop 200 SL, B.K. 0,2 . nexana
(imimaxsonpun, 200 r/m) (opmyBaHHs srix JIATTHS
3. Boniam ®rekci 300 SC, k.c.
(tiametokcam, 200 r/a + 0,3
xjopaHTpaHininpoia, 100 r/m)
IHTeHCHBHMIL 05—10
4. Kapate 3eon 050 CS, mk.c. - .
(nmamb6pa-uuranorpuH, 50 r/mn) 0,15 PICT AT JHTTHS
5. Koparen 020 SC, k.c. 0.2
(xsopanTpaininpos, 200 r/m) ’
Fitosanitarna bezpeka 259



3akinvenns maba. 2

Hopma
. . BUTPATH ®a3a po3BUTKY Jara
BapiaaTs nocixy npenapary, KYJbTYpH 00pOOKH
J, Kr/ra
6. ypcoan 480 EC, k.c. 15
(xsopriupicoc-etu, 480 r/m) ’ .
o Fromio 247 SC 3MUKaHHS ATif 15—20
. Enxio , K.C. TPOHi JIATTHS
(tiametokcam, 141 r/n + namb6na- 0,18 yip
uuraaotput, 106 r/m)
8. Akrodir 020 EC, k.e. 20 )
(aBepcektun C, 0,2%) > ¢3)aK1quHH;1 2530
OpPMYyBaHHSI
9. Mpoxueitm 050 WG, B.T. 03 pg?"‘f{[ JINITHA
(emaMeKTHH OeH3oat, 50 r/Kr) ’

pPEHb, PO3MIILIEHHS BapiaHTiB — peHaoMi3oBaHe. [To KoxXHOMY BapiaHTy
oyo oopaHo 30 00IiKOBUX KyIIiB, 10 10 pociaIMH B KOXHill TTOBTOPHOCTI.
OO6MnpUCKyBaHHS TIPOBOJMIIM 32 JOTIOMOTOI0 PYYHOTO MOTOPU30BAHOTO 00-
npuckyBaya STIHL SR 420.

Ha ¢oHi KoHTpoabHOTro (63 00POOKM MPOTH LIKITHUKIB) i €TATOHHUX
BapiaHTiB (Mocminan 200 WP, BIT i Kondginop 200 SL, BK) iHcekTULIMIiB,
SIKi 3aCTOCOBYBaJIM TOCMOIAPCTBA MPOTH IIKiTHUKIB HAa BUHOTPAJIHUKAX,
nociimkyBan 10 iHCeKTUIMAIB Pi3HOTO MOXOMKEHHS, SIKi Bilpi3HsIMCS
Mi c000I0 3a XiIMiYHUM CKJIAZIOM, TIPUPOJIOIO TTOXOMKEHHS, MEXaHi3MOM
nIil Ta TepioJloM 3aXMCHOI Jii, oquH 3 AKux Oiomoriunuit — Axkrodit 020
EC, KE (na ocHosi aBepcektuny C, 0,2%), B Hopmi 2,0 J1i/ra, ssKuii Ma€e
e(PEeKTUBHICTb il HAa CUCHMX ILIKIAHUKIB i KJilliB. Byjlo nmpoBeaeHo 1o
Tpu 0OPOOKM B Pi3HI MEPioaM 3 MOSIBOIO HAMOUIBIIOI YMCETBHOCTI TPUII-
CiB 1 HMKam HiM($ MOJOMIIUX BIKOBUX TPYII, 3aJIEXKHO Bil EKOHOMIYHOTO
nopory mkigmBocTi (EITLL), siknit 3a n7aHuMu y BUHOTPAJHOTO TpUIICa
CTaHOBUTH MOHAM 15 0cOOMH Ha TariH Ta 5—7 TUUYMHOK (HiM®) IUKaaKu
Ha OJIVH JIUCT.

TexHiuHy e(eKTUBHICTh MpernapaTiB (200 BiACOTOK 3aruOesi KiaHu-
KiB) OLIHIOBAJIW 3a O0JiKaMM 3MiHUM KiJIbKOCTi IIKiJHUKIB Ta PO3PaxOBYy-
Basii 3a popmynoro XeHaepcoHa-TinToHa:

E:(l—MJ-IOO,
B-a

ne: A — KiJbKiCTh XMBUX OCOOMH IIKiAHUKA MicJisi 0OpOOKHU, €K3.; 8 —
KUIbKICTh KMBUX OCOOMH IIKiAHWKA B KOHTPOJI 10 0OpOOKU, €K3.; B —
KiJIbKIiCTh XXKMBMX OCOOMH IIKiIZHWKA HA KOHTPOJI Ticjiss 00poOKHU, €K3.;
a — KiJIBKiCTh KMBUX OCOOMH IIKiZHUKA Y JOCTiIi 10 00pOOKHU, eK3.
CnocTtepexXeHHs 3a 3MiHOIO KiJIbKOCTi pyXOMMX CTadiii LIMKaAKU Ta
TPUICY TMicas oOpoOKU 3AilicHIOBaIM 3 iHTepBajoM 3—5 ni6 (Ha 3-Tio,
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5-, 10-, 15-Ty noOy micist 06podku) 3 000B’SIBKOBUM ypaxXyBaHHSIM KiJib-
KOCTi IKiZHUKIB niepen o0pookoto pociauH. [TpoT BUHOTpagHOTO TPUIICY
00poOKM Oyi1u mpoBeneHi 10 UBiTiHHA BuHorpany (I1I mexama TpaBHS —
I nexama yepBHS), MPOTU LUKAAKW — B MEPioJ iHTEHCUBHOTO POCTY SITif
BuHorpany (I—III nekaga naumHs).

PiBeHb e(eKTMBHOCTI MOBUHEH 3a0e3IeuyBaTu CTPUMYBAHHS YHCENb-
HOCTI LIKIIJMBUX OPraHi3MiB HMXKYE 32 €KOHOMIYHUM MOPIr WKiJIUBOCTI
(EITI). TepMinu BU3Ha4YeHHST e(heKTUBHOCTI 3ajiexXaTh Bil Iperaparisb i
CTaHOBJIAATH Bin 3 mo 15 mib.

Pesyavmamu 0ocaidwcenv ma obeoeopennsa. Hepin’eMHOI0O CKJ1aJ0BOIO
YaCTUHOIO CaMe €KOJIOTiYHOTro 3aXMCTy BUHOIpPAAy 100 OOMEKEHHS
KUTBKOCTI CUCHUX IIKiTHUKIB € 3aCTOCYBAHHS XiMi4HOTO i 0iOJOTiYHO-
ro METONIB 3 YpaxyBaHHSAM poJIi Xuxoi 6iotu. ToMy akTyaJlbHUMHU CTa-
I0Tb JOCJIIKEHHS MPUPOJHUX MPOLECIB CaMOPETYJslil, CUHEKOJOTIYHOI
CTPYKTYpU KOMILIeKCY (iTodariB i MoB’sI3aHUX 3 HUMU OiOLIEHOTUUYHUX
B3a€EMOBITHOCUH BUIB Ta €KOJOTIYHUX OCOOJMBOCTEH iXHBOIO PO3BUTKY.
711 IbOoro HeoOXiMHO YTOUYHUTU (PayHICTUYHUI KOMILJIEKC MPUPOAHUX XU -
>KaKiB, BCTAHOBUTH IXHIO POJIb Y PETYJIIOBAHHI KiJTbKOCTi CUCHUX (diTodariB
Ta JOCTIAATUA 3MiHU YMCEIBHOCTI eHTOMO(ariB y arporieHo3ax 3 pi3HUM
MeCTULIMIHAM HaBaHTaXKCHHSIM.

V 3B’43Ky 3 TUM, 1110 Ha BUHOTPaJHUX HACAIKEHHSIX KiJIbKiCTh CUCHUX
LIKiTHUKIB 3pOCTa€, BBEACHHS B CUCTEMM 3aXUCTy BMHOTPAAHUX Haca-
JKEHb CHeliaJbHUX T0AATKOBUX 00OpPOOOK iHCEeKTMLMIAMU 30iTbIIUTD SIK
TeCTUIIMIHE HAaBaHTaKEHHST Ha HaBKOJIMIIHE CEPEIOBUIIE, TaK i BUTpATH
Ha OIaTKOBi 0OPOOKU. 3 1IOTO MPUBOY BUHWKAE MMUTAHHSI BIIPOBA/KEH-
HSI CUCTEMM IHTEIPOBAHOIO 3aXMCTY, 1110 0a3YEThCSI HA €KOJIOTIUHil OCHOBI
3 ypaxyBaHHSIM 30epekeHHs XMXK01 0i0TM B BUHOIPAZHMX arpoleHOo3ax.
KpiM TOro, peKoMeHAYEThCS 3aCTOCYBAaHHSI 3aX0JiB PEryssiii KiTbKOCTi
¢itodariB 3 ypaxyBaHHSIM BHCOKOIO Pi3HOMAHITTSI MPUPOJHUX XMKAKiB
arpoleHO3iB IIJISIXOM 3aCTOCYBaHHSI HETOKCUYHMX IO HELLJIbOBUX BUIIiB
KOMax TIperapariB 3 iHIINUX TPy eCTUINAIB (pochopopraHiyHMX CTIONYK,
IMpPeTPOoiliB Ta HEOHIKOTUHOINIB), BUTPUMYIOUM CTPOKU IIPOBEACHHS 00-
MPUCKYBaHb Ta iX 3aCTOCYBaHHS TiJIbKM 32 YMOB HAKOIMMYEHHS KiJIbKOCTI
nonynsuiii ¢pitodaris Buile pisHs EITII. B tabnuui 3 HaBeneHO TeXHiu-
HY €(PEeKTUBHICTh IHCEKTUILIMAIB LIOAO PETryJsLlil KiIbKOCTI BUHOTPATHOIO
TPUIICY Ta SITOHCHKOI BUHOTPATHOI IIUKAIKH.

3a pesyabTaTamMu IOCJiLy BCi 3aCTOCOBaHi TMpernapaTyd Maju MEeBHY
e(eKTUBHICTD il TIPOTA BUHOTPATHOTO TPUIICY Ta SITTOHCHKOI BUHOTPAI-
HOI LIMKAaJIKH, ajie BOHA Oyja pi3HOIO 3a BapiaHTaMM JOCJIiIy Ta BiI3Ha-
YeHO, 110 MPOTHU TPUIICY TeXHiUHA e(PEeKTUBHICTh MpernapariB Oyya BUILOIO
3a e(DeKTUBHICTb MPOTU LUKaaku. HalOinplny eheKTUBHICTh OTpUMAaIU
npu 3actocyBaHHi iHcekTuimay Beprimek 018 EC, x.e. (1,0 yi/ra) nmpotu
TPUIICY, SIKa B cepenHboMy ckinana — 88,6%. [1poTu MKanKy HaGTbITy
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3. TexniuHa eheKTUBHICTh Pi3HUX IHCEKTHIMIIB MO0 CHCHUX INKIiIHUKIB
(BMHOTPAJHOTO TPHIICY i AMOHCHKOI BUHOTPAJHOI MKAIKN) HA BUHOTPATHUX
Hacaukennsax [liBuiuynoro [Ipmaopuomop’si, (HHLI «IBiB im. B.€. Taiposa»,
cepenni nanni 3a 2017—2020 pp.)

BioJsioriuna e)eKTHBHICTH MpenapariB
MO0 MIKiAHKKIB, %

No BHHOTIPAJIHOTO SIMOHCHKOT BMHOTPAJHOT
- /;_l Bapiantu mocixy TpUICY IUKAJIKH
0S| = ol 28| 2| » E| m o | 2| a
2| 28| gF|g®| g | 88| 87| g®
) = L = LS [N g D = %) LS TR g}
T en T wn - o - en = e e
Kondimop 200 SL, B.K.
1 dinop ; sl o | - 668709716734

(0,2 1/ra)
Mocninan 200 WP, B.mm.

2 10,25 kr/ra) 80,5 | 83,9 | 85,6 | 87,6 | - . - _
3 gfg";l;;g;m EC, xe. 52,4 | 57,2 | 62,6 | 65,8 | 42,3 | 49,7 | 60,7 | 63,8
4 | Goprmes OIS EC e lga 87,1 903|924 | - | - | - | -

5 | Bomiam ®rexci 300 SC, B } ) ~ | 83,5 85,5 | 87.6 | 89.3

k.c. (0,3 ii/ra)

6 fi”y(‘gif/“r’gf 025TC, 17561 77,2| 83,5857

7 Hypcban 480 EC, k.c.

- - - - |656168,7]703]729

(1,5 n/ra)
8 E)“i'gz/zr‘g SC, k.. 77,6 | 78,2 | 82,5 | 87,7 | 74,2 [ 79,6 | 82,3 | 85,4
9 |y o - - 703|716 73,5 | 746
10 5‘3’5’?{;’;)020 SC, k.c. Sl ol - - 795 ] 82,4 83,2 | 86,3
1 gfgzﬂ/rﬂa)“o EC, xe. 722|758 789802 - | - | - | -
12 {(')Pfgﬁfx 050 WG, B.r. | g5 6| 83,8 (88,4 | 90,5 | 77,5 | 78,6 | 81,7 | 83,8
HIP 13 1213133 13]13]12

05
IIpumiTka: * — TexHiYHYy e(EeKTUBHICTh iIHCEKTULIUIY HE BUBYAIA

e(eKTUBHICTh OTPMMAJIM Ha BapiaHTI i3 3aCTOCYBaHHSAM iHceKTULIMAY Bo-
nmiam ®Drnekci 300 SC, k.c. (0,3 n/ra) — 86,5%. Takox edeKTUBHUM LIOI0
00MeKeHHSsI YhceNbHOCTI Tpuricy 0yB iHcekTuiua ITpoxkieitm 050 WG, B.T.
(0,3 kr/ra), ne B cepeIHbOMY Ha BapiaHTi epeKTUBHICTh cKIana — 86,3%,
Ta €TAJIOHHUI BapiaHT i3 3aCTOCYBaHHAM iHcekTunay Mocrminan 200 WP,
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B.I. (0,25 kr/Ta) 3 edbekTuBHIcTIO — 84,5%, a TIpoTH LMKaAKU — EHXio
247 SC, k.c. (0,18 1/ra) 3 cepenuboio edpexktuBHicTiO — 80,4%. Takox
MEepCIeKTUBHUMU 3a Pe3yJbTaTaMU IOC/iAy IPOTU BUHOIPATHOTO TPUIICY
€ 3acrocyBaHHs iHcekTuuay Enxio 247 SC, k.c. (0,18 1/Ta) 3 TexHiu-
Hoto edektuBHicTIO — 81,5% Ta [enuc f-Jloke 025 TC, k.e. (0,4 n/ra)
3 epekruBHicTiIO — 80,5%. [1poTn LMKAAKK €DEKTUBHICTb iIHCEKTULIMIIB
Koparen 020 SC, k.c. (0,2 n/ra) cranoBwia 82,9%, Enxio 247 SC, k.c.
(0,18 n/ra) — 80,4%. TexniuHa e®eKTUBHICTb IHIIMX IHCEKTULUIIB, a
came — Jlypcban 480 EC, k.c. (1,5 n/ra), Kapare 3eon 050 CS, mK.c.
(0,15 n/ra), Kondinop 200 SL, B.x. (0,2 n/ra), Hypena I 550 EC, x.e.
(1,0 n/ra) — 6yna B mexax Bix 70,7 no 76,8%. I1poBeneHi obiku 3aruberi
(diTodaris micist 06podKM mocHigHMX KyliB GiompenaparoM AkTtodit 020
EC, k.e. (2,0 n1/ra) cBimuaTh NMpo HOTO HU3bKY TEXHIYHY e(heKTUBHICTH 200
B3araji Tpo ii BiICYTHICTb, aIke BIIPOMOBX MOCiAy e(eKTUBHICTh TIpera-
paTy IIpoTH BUHOTPALHOIO TPUIICY cTaHOBMIA Bif 52,4% no 65,8%, rnpotu
SAIMOHCHKOI BUHOIPAAHOI LMKAAKKA BianoBigHo 42,3—63,8%. EdbekTuBHUM
BBaXXA€ETHCS 3aCi0 UM METO, SIKIIO Moro 0iojoriyHa e(eKTUBHICTh CTaHO-
Buth 70% i BUIIIE.

3a pe3yabpTaTaMu TOCHIAIB, 3 TOTJISIAY TOKCUYHOCTI IIOZO BUHOIPAI-
HOTO TPUIICY (32 YMOBH HOTO IIPEBaIIOBAaHHS B aMIIEJIOIEHO31), TOLIIbHO
3actocoByBatu Beptimek 018 EC, k.e. (1,0 1/ra), IIpokneitm 050 WG,
B.I. (0,3 xr/ra), Mocninan 200 WP, B.11. (0,25 kr/ra). [Ipotn nukaaku
(3a yMOBH ii TIpeBal0OBaHHSI B aMIIeJIOLIEHO31) cJiiJl 3acTocoByBaTu Bosiam
®rekci 300 SC, k.c. (0,3 1/Ta) a6o Koparen 020 SC, k.c. (0,2 11/ra), eex-
TUBHICTh SIKUX YTPUMYBAJIACh MPOTSATOM BCHOTO Tiepiofy mociimy (Oinbiie
15-t1 ni6 miciiss 06pobKu) Ta 3HaxoauIach Ha piBHi 88,6 i 82,9% Bignosin-
Ho. JlaHi cBigyaTh MPO MOXKIMBICTH BUKOPUCTOBYBATH HaBeAeHI MperapaTu
JIJIST pErYAI0BaHHS YMCEIbHOCTI CUCHUX (piTodari, 1110 0COOJUBO BaXKIMBO
3a YMOB OOMEXXEHHSI 3aCTOCYBaHHSI OiJIbII TOKCUYHUX XiMiUHUX 3ac00iB
3aXMCTYy BUHOIpAy.

B pe3ynbraTi BUBYEHHSI BIUIMBY 3aCTOCYBAHHSI Pi3HUX iHCEKTULIUAIB
Ha KOPHMCHY €HTOMO(ayHY B IIPOMUCIOBUX BHHOTPATHUX HACAIKCHHSIIX
BCTAHOBJICHO, 1110 3aCTOCYBAaHHSI IHCEKTULIMAIB, B TEPIIY Uyepry 3 XiMiuHOI
rpynu ¢ochopopraniunux croayk (dypcoan 480 EC, k.c. (1,5 n/ra) Ta
Hypen 1 550 EC, k.e. (1,0 n/ra)), icrotHo (B 10,5—14,9 pasza) 3ameHIy-
BaJIO KiJIbKICTh XMKO1 0i0TH. 3aJUIIOK XMXKakKiB y cepenHboMy Ha 30-Tu
00JTIKOBHX KyIllaX CTAaHOBUB 4,6 Ta 6,5 0COOMH, 1110 TPaKTUYHO y 12 pasiB
3HUXYETHCA MOPIBHSIHO 3 KOHTPOJBHUM BapiaHTOM, A€ OOpOOKMU iHCEK-
TULMAAMU He MpoBoauau (puc.). Tak camo HEeraTUBHO Ha KOPUCHY 0ioTy
MiIOTh iIHCeKTUILIMAM 3 TPYIIM IipeTpoinis, a came Kapare 3eoH (0,2 j1/ra) Ta
Emxio (0,18 j1/ra), miciast 3acTOCyBaHHS SIKMX B cepeaHboMy Ha 50 o0tiKo-
BMX KYIL[iB HaJi4yBaJIoCh BiAnmoBinHO Bchoro 12,1 ta 16,2 0coOMH XMKaKiB,
KUTBKICTh SIKMX B TIOPiBHSIHHI 3 KOHTPOJIEM 3HMKYBanach B 4,5 paza. Takum
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‘ OKinbkicTb xuxakiB Ha 10 pocnuH, oco6uH B TexHiuyHa edpeKTUBHICTb iHCeKTMLMAIB, %

Puc. YucenbHicTh eHTOMOdArIB NpH 3aCTOCYBAHHI Pi3HMX IHCEKTUIMIIB MPOTH
BUHOTPATHOTO TPUIICY TA SAMOHCHKOI BUHOTPATHOI IMKAJKA Y BUHOTPATHIAX
Haca/KeHHAX Ta TexHiyHa edekTuBHicTh iHcekTHmaiB (HHII «IBiB
im. B.€. TaipoBa», nani 3a 2017—2020 pp.)

YUHOM, 3aCTOCYBaHHS iHCEKTULIMIIB 3 1IUX ABOX I'PYIT MECTULUIIB iCTOTHO
3HMXXYE YMCEBbHICTh eHTOMOMAriB y HacaIKeHHsX. 3a TaKUX YMOB MpHU-
POIHI BOPOI'M He MalOTh CYTTEBOI POJIi B PEryJIsiliil YMCETbHOCTI IKiJTUBUX
BUIB Yyepe3 3HAUHEe 3HUKEHHS iIXHbO1 MOIMYJISILIi.

Ha BinmiHy Bin iHILIMX iHCEKTULIMIIB HANOLIbIy BUOIPKOBICTb CTOCOB-
HO XVKAKiB MaJIM TIPEIapaT 3 TPy aBEPMEKTHUHIB, [il04a PEUOBUHA SKUX
MPOAYKYETHCS TPYHTOBUM I'puboM Streptomyces avermitilis, 11¢ iIHCEKTULIUIN
Beprimex 018 EC, k.e. (1,0 n/ra) ta [Ipokneiim 050 WG, B.r. (0,3 Kr/ra).
HoBe nokostiHHS 3ac00iB 3aXUCTY POCANH — Oi0OIHCEKTULMIM, SIKi CYMiCHI
3 0103aXUCTOM Ta € MAaKCUMAJIbHO O€3MeUHUMU JJIs1 KOPUCHOI eHTOMOda-
yHU. BcTaHOBIEHO, 1110 MPU iX 3aCTOCYBaHHI KiJbKICTh XMXAaKiB B cepe/l-
HboMy Ha 50 00TiKOBMX KYIIIiB iCTOTHO HE BifIpi3HsUIaCh BiJl KOHTPOJIHHOTO
BapiaHTy Ta CTaHOBMJIA BiAmoBigHO 48,5 i 46,7 0COOMH XMKakiB npoTH 68,4
0co0OUH Ha KOHTpoi. CepenHIo BUOIpKOBICTh Ha XM3KaKiB MaJid MperapaTu:
Bomiam ®nexci 300 SC, k.c. (0,3 n/ra), Koparen 020 SC, x.c. (0,2 1/ra)
ta Mocminan 200 WP, B.i. (0,25 xr/ra), aje Big3HayeHO Pi3HMI MPOSB
Hebe3MeKr iHCEKTULIMAIB 10 KOPUCHOI eHToMogayHu. Haiibiibin Hebe3-
neyHruM BUSIBUBCST Bomiam dDiexci, e KiabKicTh OCOOMH B CepeIHbOMY Ha
30 oOJiKOBUX KYIIiB cTaHOBMJIA 28,7 PI3HUX XMXKAKiB, KiIbKICTh SIKMX B
MOPiBHSHHI 3 KOHTpOJIEM 3HMXKYBajach y 2,4 paza. CTOCOBHO iHCEKTHULIM-
ny KopareH — KiJbKicTh 0COOMH B cepeaHboMy Ha 30 o0JIiKOBUX KYILiB
cKiajia 26,9 xuxakiB, 110 B 2,5 pa3a HMXYE B MOPIBHSHHI 3 KOHTPOJIEM.
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Ha BapianTi 3acTocyBaHHS iHcekTULMAy MOCHIaH KibKIiCTh XUXKAaKiB, Y
MOPIiBHSIHHI 3 KOHTPOJIbHMM BapiaHTOM, 3HU3WJIACh BTPpUYi Ta AOPiBHIO-
Bajia B cepeaHboMy 22,9 0cOOMH pi3HMX XukakiB. HaiiMeHIy KilbKiCTb
KOpUCHUX KoMax (PiKCyBaM Ha BapiaHTaX i3 3aCTOCYBaHHSIM iHCEKTULIMIIB
Hdypc6an 480 EC, x.c. (1,5 n/ra) — 4,6 ocooun, Hypen /1 550 EC, k.e.
(1,0 1/ra) — 6,5 ocobun Ta Hdeuuc f-JIoke 025 TC, k.e. (0,4 n1/ra) — 7,8
0COOMH, 10 3HMIIYBAJIO KOPUCHUX KOMaX B MOPIBHSIHHI 3 KOHTPOJBHUM
BapiaHTOM B 11 pa3siB.

Byna 3niiicHeHa cripoba MpOCTEXXUTH JIit0 iHCEKTULIMIIB Ha pi3Hi ¢a3u
PO3BUTKY COHeuka cemukpankoBoro ( Coccinella septempunctata L.). Y pe-
3yJIbTaTi TPOBENCHUX MOCHTIIKEHb BCTAHOBJIEHO, 110 KOMaxa OibII 4yT-
JIMBa A0 Tpernaparis, Ko o0podka Oyyia npoBeJeHa B TOi MOMEHT, KOJU
XVDKaK 3HaxoauBcs y dasi situs adbo nmuuku [—II Biky (rune Bim 95,8 mo
98,5% koMmax) i MeHIIl YyTI1Ba, KOJU B MOMEHT OOpPOOKM 3HAXOIWIACh Y
(asi 1steuku (3arubesib Oyjia He3HauHa Ta ctaHoBWIa 9,5%), a 3a 0OPOOKM
ymunHok ITI—IV Biky 3aru6ens — 20,5—30,5% ocoOuH.

OTXe, MpY 3HAYHOMY 3HVKEHHI MEeCTULIMIHOTO HaBaHTaXKeHHS Ta 3a-
MiHi TOKCMYHMX TpenapaTriB Ha Mpenapatv BUOIpKOBOI il YMCEIbHICTh
KOPUCHUX BUIB KOMax 30iJbIIYETHCS i CYTTEBOTO TOCIMOAAPCHKOTO 3HA-
YeHHSI HaOyBalOTh Pi3HI BUAM KOPUCHUX WICHHCTOHOTHX: KOKIIMHEIIIN,
30JI0TOOUKM, M’SIKOTIJIKW, KJIOMHU, TTapa3uTUUHI MyXU, TIaByKM Ta iH.

ITpoBeneHuii aHami3 mokasye, 1o Aj1s1 OUTbII e(DEKTUBHOTO 3ay4eHHS
XMDKAKiB JJTS1 PETyJIIOBaHHS Ta MiATPUMYBaHHS CTa0iIbHOCTI BUHOTPAAHUX
€KOCHUCTeM HeOoOXimHi TuMbII JOCTiIKEHHS 3 1X XapyoBoi creuiatizanii ta
TpohiuHMX 3B’5I13KiB. 30KpeMa BiICYTHi JaHi 3 €KOJIOTIYHOI XapaKTepUCTUKU
PO3BUTKY KOMILJIEKCY €HTOMOMAriB, TOCIIMKEHHS SIKUX HE ITPOBOIUIOCS
abo mpoBoauiocst pparmMeHTapHO. TakoxX MOTpPeOyIOTh YTOYHEHHST AaHi
CHiBBIZHOIIEHHS XMXKAaKiB 10 CUCHUX LIKIAHUKIB 3 MOXJIUBICTIO PETyIIO-
BaHHSI YMCEJbHOCTI OCTaHHIX y arpoleHO3ax.

BUCHOBKHA

Cepen HalOIABII MOIIMPEHUX CUCHUX IIKITHUKIB BCTAHOBJIEHO PO3-
LIMPEHHS apeany LIKiIJIUMBOCTI SMOHCbKOI BUHOIPAAHOI LIMKAAU Ta BU-
HOTpagHOTro TpUICy. Bu3HaueHO TexHiuHY e(eKTUBHICTh IperapaTiB Xi-
MIiYHOTo Ta 6i0JIOTiYHOTO MOXOMKeHH. JJoCUTh BUCOKOIO OyJia GionoriuHa
e(beKTUBHICTb TpernapariB Ha OCHOBI XiMiYHOI IPYNY aBepPMEKTUHIB, HixX
y mpenapartiB 3 XiMiYHUX Ipyn ¢ochopopraHiyHUX CHOMYK i MipeTpoiliB.

HaiiBuiy edeKTUBHICTb y 3aXMCTi Bil BAHOIPAaHOTO TpUICy MaB Bep-
TiMek (abamekTuH, 18 r/1) — 88,6%. Bukopucranus iHncektuuumy I1po-
KJIeiiM Ha OCHOBi eMamMekTuHYy OeHzoarty (50 r/KT) H103BOJMIO 3HU3UTHU
MOLIKOIXKEHHS BUHOIpaAy 3aJIexKHO Bil BUAy LIKinHMKA Ha 86,3% (mpoTu
BUHOTpagHOro Tpuricy) Ta Ha 80,4% (MPOTH SMOHCHKOI BUHOTPAIHOI 111~
KaJaKu).
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HaiiGinpiry TexHiyHy e€(peKTUBHICTh TPOTH SITTOHCHKOT BUHOTPAIHOT
HuKaakyu MaB iHcekTuuun Bomiam dPrekci (tiamerokcam, 200 r/a + xjo-
paHTpaHiiinposa, 100 r/m), sIKuil 103BOJISIB 3HU3UTU YMCEIbHICTD IIKiTHU-
KiB Ha 86,5%. He moctymaBcst 3a eeKTUBHICTIO i1 iHcekTuima Koparex
(xmmopanTpaniminpos, 200 /1), BiH 3a0e3nevyBaB 3HMKEHHST YMCEITBHOCTI
HiM® Ta JIMYUHOK IIUKaaKU Ha 82,9% i cTpUMyBaB YHMCEIbHICTh IIKiTHUKA
Hukue EITII npoTsiroM TpbOX TUXHIB.

Bucoka i mogoBxxeHa TexHiyHa e(PeKTUBHICTb 3aCTOCYBaHHS BKa3aHUX
IHCEKTULIMAIB JA€ 3MOTY CTPUMYBATU PO3MHOXKEHHSI 1IKiJHUKIB BIPOAOBXK
CE30HY Bereralii Ta 3MEHUIYBAaTU MECTULIMIHE HABAHTAXXEHHSI B arpoeKo-
cucteMi. BuzHaueHo, 1110 y 1IMX MpernapariB BiACyTHsI O6e3MmocepenHs HU-
1l[iBHA il HA HEUIJIbOBI BUAM KOMax-eHTOMOGMAariB, 1110 J03BOJISIE 30eperTu
eHToMoakapuariB i Cripusi€ BiTHOBICHHIO MPUPOIHOI CaMOPEeTYJIsIIIii To-
MyJSIUiM KiZHUKIB.

®DinaHcyBaHHA: JOCITiIKeHHsT mpoBoauan B pamkax ITH/ 24 «®Di-
TOocaHiTapHa Oe3neKka, 3aXUCT i KapaHTUH POCIUH» («3aXUCT POCTUH»);
JP Ne 0121U107956.

Konduikr iHTepeciB: aBTOpU IeKIapylOTh PO BiACYTHICTh KOHDIIKTY
iHTEpeciB.
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The use of ecologically safe means in the protection against sucking
phytophages in the ampelocenoses of the Northern Black Sea region

Goal. To provide data on insecticides for protection of grapes from thrips
and Japanese grape cicada and their influence on the number of entomopha-
ges, which is an important element for the organization of effective and en-
vironmentally friendly technology of grape growing. Methods. Combination
of quantitative and qualitative methods in plant protection — entomology
and biomethod. The use of generally accepted methods of analysis (hypothe-
sis, experiment, induction and synthesis) provides sufficient information on
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the control of grape thrips and Japanese grape cicada under the conditions
of using environmentally friendly means of protection, which is one of the
main elements of modern technologies for optimizing agroecosystems and
obtaining environmentally friendly products. The phytosanitary method of
route surveys involves the identification of entomophages and the establish-
ment of dominant species and prevalence of grape thrips and Japanese grape
cicada among them. The field method ensures the study of the effectiveness
of the elements of the integrated grape crop protection system. The laboratory
method involved the identification of species diversity of beneficial fauna. The
statistical method was used to calculate the data obtained, determine their ac-
curacy and reliability. Results. The database was updated with environmen-
tally safe products, and regulations for their use were established, which are
focused not so much on pest control as on the overall optimization of the
phytosanitary condition of plantations, obtaining environmentally friendly
products and preserving beneficial fauna. Under natural conditions, without
pesticide pressure, the number of predators in a multicomponent entomo-
complex is many times higher than in traditional agrocenoses. Conclusions.
The composition of preparations with a given direction of minimizing da-
mage to beneficial fauna and, accordingly, the environment was formed. The
results obtained and the conclusions formulated on their basis are of practical
importance in terms of the prospects for the production of environmental-
ly friendly products by applying environmentally friendly and effective me-
thods of controlling the number of sucking pests and preserving the natural
agrobiocenosis.

vineyards; phytosanitary monitoring; entomophages; useful fauna; su-

cking pests; grape thrips; Japanese grape leafhopper; safe means of plant

protection; environmentally friendly products
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YIOCKOHAJIEHHA EKOJIOTTYHO BE3ITEYHOI
CUCTEMMHA KOHTPOJIIO I'PUBHHMX XBOPOb

3A BUPOIIYBAHHSA HA OCHOBI OPTAHIYHOTI'O
SEMJUIEPOBCTBA

Meta. Ouinuty piBeHb e()eKTMBHOCTI €eMEHTiB KOHTPOJIO IPUOHNUX
XBOpOO B arpoljeHO3ax KapToIUI 3a pisHuMx koMmOiHawiln 6iodyHrinunis 3
6i0710TiYHO aKTMBHUMM PeYOBMHAMMY Ta JOOPUBaMI, CIOCOOIB 3aCTOCYBaH-
HA Ta peakllil0 Ha HUX KapToIul copTy Mupocnasa, 3a BUPOIIYBaHHA Ha
OCHOBi opraHiuHOro 3emepo6cTBa. Metomu. Ilpu mpoBefeHi moCTimKeHb
3aCTOCOBYBA/INU TaKi METOAM: IOIbOBYII — MOHITOPMHI OCHOBHVX XBOPOO
KapTOIUIi B IIONIbOBMX JOCTiAaX, OO/IK YpOXKaio, BUSHAUCHHS e()eKTUBHOCTI
KOMOiHaill 6i0yHTiINAIB 3 peryraTopaMu pocTy pOCIUH, OpraHiYHUMM
Ta OpraHHO-MiHepaIbHUMIU JOOpVBaMM; TaO0PaTOPHMIT — OOJIIK yparkeHHs
6ynb6 xBOpo6amu, BiIIOBITHO JJO 3arajIbHO NPUITHATUX MeTORMK. Pesynb-
tatu. B 2021—2022 pp. B maboparopii iMyHiTeTy Ta 3aXMUCTy pOCINH [HCTH-
TyTy Kapromnapcrsa HAAH mposopunmy mocmifkeHHs i3 yIOCKOHa/IeHHA
€IeMEHTIB eKOJIOTiYHO 6e3leyHOl CHCTeMI KOHTPOIIO IPUOHUX XBOpOoO 3a
BUPOLIYBaHHSA Ha OCHOBi OpraHivHOro 3eMnepo6cTBa. B mocmimkeHHax Bu-
KOPMCTOBYBa/M cOPT Mupociapa cenekuii iHCTUTYTY, Oionpenaparu iHcek-
TUIMAHOL, PyHrinmMpHoi i pictperymowdoi il Ta opraHivHi i opraHo-MiHe-
panbHi fo6puBa. HaitHyokunit piBeHb pO3BUTKY a/lbTepHapio3y Bifi3HaueHO
y Bapianti 9 (06pobxa O6ynp6 — opraHiuHe ZOOPUBO + PETYIATOP POCTY
pocnus (PPP) + 06pobka pocnu bakrodir + PPP + opraniune Ta opraso-
MiHepaJibHe TOOPUBO), PO3BUTOK XBOPOOM CTaHOBUB 25,0% 3a MOMINPEHHSA
35,0%, a TexHiuHa eeKTUBHICTD Aii €lleMEHTIB 3aXMCTy CTaHOBUIA 56,7%.
BcTaHoBeHo, 110 17151 epeKTMBHOTO KOHTPOJIIO PO3BUTKY HapIili 3BUYAITHOI,
PU30KTOHIO3y Ta cyXol y3apio3HOI I'HMII JOLIIBHO 3aCTOCOBYBATH CYMilI
peuosuH (PPP + opraniuxe no6bpuso — o6pobka 6ynp6 + 6iodyurinuyg +
opraHiyHe Ta opraHo-MiHepanbHe J06puBo + PPP — 06po6ka pociuH), 1m0
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3HAYHO 3HIDKYBAJIO PiBeHb PO3BUTKY XBOp0b OY/Ib6 1 06MexyBaso ix momm-
PEHHA B IOPIBHAHHI 3 KOHTPOJIEM i eTajloHaMI. YPOyKallHICTh KapTOIUI y
BapiaHTax 6y71a BHUIIIOI0, HDK Ha KOHTporti (22,5 T/ra) 1 3HaXOAMIacs B MeXax
31,1—42,0 1/ra. PiBeHb 30epe>KeHOro0, BIiTHOCHO KOHTPOJIIO, YPOXKal0 3Ha-
XOmMBCA B Mexax 8,6—19,5 t/ra. HaitBumuit pisenb Bpoxkaro — 42,0 T/ra
Bifj3HavyeHOo y BapianTi 9 (opraniune no6puso + PPP — 06pobxa 6ynb6 +
Tpu 06po6Ky pociuH bakrodiT + opraniuHe Ta oprano-MinepanbHe JOOpK-
BO + PPP) mo na 19,5 1/ra Buie koHTpormo i Ha 3,1 t/ra — eTtasony. Buc-
HOBKU. 3acTOCyBaHHA 0akoBuX cyMiluell 6io¢yHriumais 3 peryasatopom
pocTy i Jo6puBaMM 3HAYHO 3HIDKYE PiBeHb PO3BUTKY XBOPOO KapTOILT Ta
CIpuse NiIBUILEHHIO piBHA 11 BpoKaliHOCTi. BcraHoBIEeHO, 1[0 CyMill mpe-
naparis (PPP + opraniune go6puBo — o6pobka 6ynb6 + 6iodyHrinmnm +
opraHiuHe Ta opraHo-MiHepanbHe BoOpuBo + PPP — o6pobka pociuH)
TOLIBHO 3aCTOCOBYBATHU [JIs1 KOHTPOJIIO PO3BUTKY alTbTE€PHAPio3y, mapuii
3BMYAITHOI, pU3OKTOHI03y Ta cyxoi ¢y3apiosHoi rHmmi. Taka KombiHawis €
€KOJIOTiYHO 0e3IIeYHOIO0 [/I1 HABKOMMIIHBOTO CePefiOBUIA, 3HAUHO 3HIDKYE
piBeHb PO3BUTKY IPUOHMX XBOPOO i 0OMeXYe iX MOMMpPeHH s, B TOPIBHAHH]
3 KOHTPOJIEM i €TaJlOHaMM, 3a BUPOIIYBAaHHA Ha OCHOBi OpraHiuHOTO 3eMJie-
pobcTBa.

KapToIJis; rpudHi XBOpoOu KapTomii; OiodyHrimam; peryJasropu pocty
POC/IMH; TexHiYHA e)eKTUBHICTh 3aXHCTY; OPraHiyHe 3eMJIepoOCTBO

EdekTuBHICT BUPOOHMITBA CiJIbCHKOTOCIIOAAPCHKOI MPOAYKILIii B CY-
YaCHUX YMOBax 3HAYHOIO MipOIO 3aJIeXKUTh Bill BAAJIOTO 3aCTOCYBaHHS 3a-
CO0iB 3aXUCTY CUIBCBKOTOCIIOAAPChKUX KYJbTYP Bill LIKiZHUKiB, XBOPOO
i Oyp’sHiB, 110 3a0e3mneuye 30epeXXeHHsI BPOXAlO Bifl TPUPOIHUX BTpaAT i
3arajoM minBuILye ypoxaiHicts [1, 2]. OqHuM i3 BU3HAUaTbHUX YNHHU-
KiB 3a0e3Ie4eHHsI BUCOKUX CTAaHAAPTIB MPOAYKIIil arpapHOTrO CEKTOpY €
3HMKEHHS 3aCTOCYBaHHSI 3acO0iB Ximi3allii Ta BIPOBAIKEHHSI B arpOBH-
pOOHUUYMIA MPOLIEC €KOJIOTiUHO Oe3rneuHux TexHouorii [3, 4]. CkiagHicTh
BIIPOBAIKEHHST B KaPTOTUISIPCTBI TaKWX TEXHOJIOTIH IMOJIsITa€ y HassBHOC-
Ti moHax 60 1wKigHUKIB Ta Ginbiie 100 30ymHMKIB XBOPOO KapTOILI, SIKi
BaXXKO KOHTPOJIIOBATU 0€3 3aCTOCYBaHHS XiMiYHMX 3aCO0iB 3axucty |5,
6]. LkimmBi opraHi3aMy CIPUYMHIOIOTh HETATUBHUI BIIUB K B MEpPion
BereTallii poCJIMHU Ha TIOJIi TaK i 3a JOBrOTPUBAJIOTO 30epiraHHs OyiIb0
(nmpotrsiroM 7—8 MicawiB) y cxoBulli [5, 6]. B ocranHi poku y ¢itocaHi-
TapHOMY CTaHi arpolieHO3iB KapToruli B 30Hi Ilojiccs Ykpainu BinOyaucs
CYTTEBI 3MiHHU, SIKi 3yMOBUJIA HU3Ka (PAaKTOPiB, 30KpeMa — KOHLEHTpALlis
BUPOOHUIITBA B iHAUBIAYaTbHOMY CEKTOPi, MOHOKYJIbTYpa, MOPYLIEHHS Ci-
BO3MiHU, CUCTEeMHU OOpPOOITKY I'PYHTY i HOINISIAY 3a pocauHaMu. B ymoBax
0€33MiHHOI KyJbTYpU APiOHI TiASIHKU € IEPBUHHUMM JKepeaMU HaKOIM -
YeHHSI Ta MOLUMPEHHS LIKiAHUKIB 1 XBOopob [5, 6].

[TinBuIiLleHHST TeMmnepaTypu i 3MEHIIIEHHSI OMNaaiB B OCTaHHI POKU BU-
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KJIMKAJIO TIEPEMIllleHHS 3 MiBIHS Ha TiBHIY HeOE3MeUHUX IIKiTHUKIB-Di-
TodariB (MArpu3aUYnx COBOK, JIYYHOTO METeJIMKa, KOBAJIMKIB Ta XPYILiB,
MOMeNullb, TPUIICIB Ta iH.) Ta 30LIBIIMIO LIKiAIUBICTH XBOpoO (hiTodhTo-
po3y, aabTepHapio3y, PU3OKTOHIO3y, MepeBaKHOI KiJIbKOCTi BUIIB TMapllli,
GakTepiosiB i IX CIiBBiZHOLLIEHHS B arpoekocucremi) [2, 6].

3pocTaHHs MIKIIIUBOCTI XBOPOO Ta MIKIMHUKIB 3arOCTPUIIO TTUTAHHS
po3pobKku eheKTUBHOI cuCcTeMu 3axucty Kaprori. Cepen xiMiuyHUX, ar-
POTEXHIYHUX Ta OiOJIOTIUHMX 3aXOMiB 3aXUCTy HAMOIAbII e(EeKTUBHUM €
XiMiYHMI. 3aCTOCYBaHHSI XiMiYHUX 3aCO0iB 3aXUCTy POCIMH (IIPOTPYHHU-
KiB, iIHCEKTUMLIMAIB Ta (DYHTILIMAIB), BHACTIIOK 3HAYHOIO 3MEHILLEHHST BTpaT
ypoXaro, € HaiOiIbII MPOCTUM i €(PEKTUBHUM CIIOCOOOM OJIep>KaHHSI BUCO-
KHX YPOXaiB CUTBChKOTOCIIOAAPCHKUX KYIbTyp. [IpoTe HagMipHa XiMizallis
CiJTbCHKOTOCTIONAPCHKOTO BUPOOHUIITBA HA3BUYAHO HETATUBHO BILTUBAE
Ha IOBKIJIIA i 3mopoB’st mroAeit. Tox Ha Tepluuit TjlaH BUXOAUTH ajbTep-
HaTUBHE 3eMJIEpOOCTBO, 30KpeMa, opraHiuHe [3, 4, 7].

OpraHiyHe ciIbCbKe rOCIOJapCTBO TMepeadadae BiAMOBY Bill BUKOPUC-
TaHHS WITYYHUX MiHEpaJTbHUX AOOPUB, MECTULIMAIB, TepOiluAiB, CTUMY-
JISTOPiB pocTy. AK ajbTepHaTUBAa XiMIYHUM 3aco0aM 3aXUCTY POCJIWH, 3a-
CJIyTOBYIOTH Ha yBary mperapaty Ha OCHOBI maToreHHUX OakTepiii (Bacillus
thuringiensis, Bacillus subtilis Ta iH.), SIKi 3aCTOCOBYIOTbCSI Y KOHTPOJIi
LIKiIIUBOCTI KapTOIUISTHOI MOJIi, KOJIOPaAChKUX KYKiB, aJlbTepHapiosy,
ditopTOpO3y, pU3OKTOHIO3Y, MOKPOI OaKTepialbHOI Ta cyxoi (y3apio3HOi
rHuieit [8—11]. 3okpeMa 1ie Taki nmpenapatu sk EHTobakTepiH, bitokcu-
oaumtia, denapodamuiin, F'omenin, Jlemimoumn, ®itouma, PiTomoKTop Ta
iH1Ii. HUHI cTBOPEHO HU3KY OPraHiYHUX Ta OPraHO-MiHEPAIbHUX NJOOPUB
Ta CTUMYJISITOPIB POCTY, A0 CKJIAAy SIKUX BXOISTh OakTepii, BUTSIKKHM i3
NPiXKIXKOBUX TPpUOIB, BEPMIKOMIIOCTY, MaKpO i MiKpPOEJIEMEHTIB, KOMIIO-
HEHTIB 0i0TyMyCY B PO3UMHEHOMY CTaHi (rymMaTu, (pyJbBOKUCIOTH, aMiHO-
KMCJIOTU, BiTaMiHM, mpUpoaHi ¢itoropmonu). Lli mpemnapaTtu npusHadeHi
JJISI BAKOPUCTAHHSI B OpraHiuyHOMY 3eMJIEpOOCTBi i € Oe3MeYHUMU 151
KOMax, TBapyH Ta joaeit [8—12].

Js oTpuMaHHs Oysib0 HAJIEXKHOI SIKOCTi CYTTEBE 3HAYEHHS MA€ CTBO-
PEHHSI ONTUMAJbHUX YMOB PO3BUTKY POCIMH KapToILli. BrpoBamxkeHHs
Yy BUPOOHMUTBO peryasitopiB pocty pociuH (PPP) 3abesneuye cyrrese
MOKpallleHHsI YMOB IIJIST pOCTY i po3BUTKY. PPP crnipusiioTh miaBUILEHHIO
IMYHITETY Ta CTIMKOCTi POCJIMH MPOTU HECTPUSTIMBUX (DaKTOPiB HABKO-
JINIITHBOTO cepenoBuina. st HOpMaJbHOTO POCTY, PO3BUTKY Ta OTPUMAaH-
HST CTaOiIBbHUX BpOKaiB Oyib0, KpiM azoty, dochopy i Kariio pocainHam
KapToIuli TOTpiOHA AOCTATHSI KiIbKICTh TAKUX €JIEMEHTIB, K 3a/1i30, 00p,
MapraHellb, MOJiOAeH, Migb Ta LIMHK. 3aCTOCYBaHHSI OpPTaHiYHUX Ta Op-
raHo-MiHepaJbHUX H0OpUB, MJIs1 OOPOOKM OY/Ib0 Ta MO3aKOPEHEBOTrO ITijI-
SKUBJICHHSI, CIIPUSIE TIPUCKOPEHHIO TO3piBaHHS Ta CTUMYJIIOE BiATiK Ha-
KOIMMYEHNX PEYOBMH 3 KapTOIIMHHS 10 Oyne0 [11, 12].
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3acTocyBaHHSI BKa3aHMX IIperapaTiB Ja€ 3MOTY 3aXUCTUTU KapTOILIIO
BiJ IIKiTHUKIB Ta XBOPOO, 3HU3UTU TMECTULIMAHE HAaBaHTaXKEHHS Ha HaB-
KOJIMIIIHE CEpeIOBUIIE Ta OTPUMATU €KOJOTiYHO Oe3IeyHy IMPOAYKIIilo.
Tomy yaocKOHaJeHHS €eKOJOTiYHO Oe3MeUYHOT CUCTEMU KOHTPOJIIO IPUOHUX
XBOpOO 3a BUPOIIyBaHHS Ha OCHOBI OPraHiYHOTO 3eMJIEPOOCTBA € aKTyaslb-
HUM JIJIS1 Cy9acCHOTO KapTOILUISIPCTBA.

Mema pobomu. OuiHnuTH piBeHb €(PEKTUBHOCTI €JIEMEHTIB KOHTPOJIIO
rpUOHUX XBOPOO B arpolieHO3ax KapToIUli 3a pi3HUX KOMOiHaLiil 6iodyH-
riuuaiB 3 0i0JIOTIYHO aKTMBHUMU PEYOBMHAMU Ta HOOpUBAMU, CIIOCOOIB
3aCTOCYBaHHS Ta peakliilo Ha HUX KapToILUli copTy MupociaBa 3a BUPOILLLY-
BaHHS B yMOBaX OPTaHiYHOTO 3eMJIEPOOCTBa.

Mamepiaau ma memoou. J1oCTiIXKeHHS TIPOBOAWIN B CTalliOHAPHO-
MY IOCJifi, Ha 0a3i YOTMPUMIJIbHOI CiBO3BMiHM 3 OCHOBHOIO KYJbTYPOIO
KapToILTi, Ha 3eMJIX [HcTuTyTY KapTomnsipctBa HAAH, 3 TakuM yepryBaH-
HaM KyabTyp: 1. Cupepanbuuii nap. 2. Kapromns. 3. 2Kuto o3ume + mic-
JISDKHUBHUM TI0CiB cuaepatiB. 4. OBec + MiCASKHUBHUI MOCIB cUaepaTiB.

TexHoJOTis BUPOILIYBaHHS KYJIBTYPH 3araJbHOIIPUITHATA 15T 30HU [1o-
Jriccsl.

MeToau HOCTiIKEeHb: MOJbOBUI — MOHITOPMHI OCHOBHUX XBOPOO Kap-
TOTUTI B MOJILOBUX JOCIiAaX (32 9-0aI0BOIO 1IKAIO0W0), OOMIK ypoxKalo; BU-
3HaYeHHs epeKTUBHOCTI KOMOiHaliii 6iodyHriuuais 3 PPP, opraniyunumu ta
opraHo-MiHepaabHUMU noopuBamu [13, 14]; nabopatopHuii — o0JIiK ypa-
>KE€HHs OyJ1b0 XBOpoOaMu, BiJMOBIIHO J0 3arajlbHO-MIPUIAHATHUX MeTonuK [13].

V nociimxeHHSIX BUKOPUCTOBYBAJIM OiorpenapaTu:

— incekrumuaHoi mii — Komopamouwmn, 311, (Bacillus thuringiensis var
thuringiensis mram B-7777, TUTp XUTTE3MATHUX KIIITUH OaKTepiil He
MeHie 5% 10 KYO/ma npenaparty), 2,5 Kr/ra;

— ¢ynrimaanoi aii — dirolokrop (Crnopodir), 311, (Bacillus subtilis
IMB B-7100 (26[1), TUTp XMTTE3AAaTHUX OaKTepill He MeHILe
5%x10° KYO/mn mpenapary), 2,0 xr/ra; MikoXenm, P, (cymimn Kiti-
TiH OakTepiit Bacillus subtilis, Azotobacter, Enterobacter, Enterococcus
ta rpudu Trichoderma lignorum, Trichoderma viride, 3araibpHe 4uc-
JIO XKUTTE3AATHUX ePeKTUBHUX MikpoopraHismiB 1,0x10° KYO/r),
1,5 n/ra.; bakrodir, PC, (bakrepii Bacillus subtilis UTIM-215, Tutp
KUTTE3NATHUX KIITUH abo criop He MeHire 2,0X 10°KYO/mn npe-
mapary), 3,5 n/ra.;

— perymorwuoi pict aii — Paiic I1i (RISE P), 311 (6akrepii Bacillus
amyloliquefaciens (utam 1T 45), Tutp — He MeHme 1x10° KYO/1 r
npenapaty Ha apixmkosiit Butskui LYCC), 0,2 kr/1, 0,2 Kr/ra;

— opraniune mo6puso — Bepmikon, P, (N — 6900 mr/x, P,O, —
120 mr/a, K,O — 4000 mr/n, xuBa npupoaHa mikpoduopa, Bu-
TsKKa 3 BepMikomIiocTy). KopeHeBe, mo3akopeHeBe IMiKUBICHHS,
00pobxka oynno6 (1,5 /1, 1,5 n/Ta);
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— opraHo-MiHepajgbHe — Arpo3ap-opraHik, P, 2,5 i/ra. [lo6puBo opra-
HO-MiHepajbHe: MiCTUTh BCi KOMITOHEHTH 0i0TyMyCYy B pO3YMHEHO-
My cTaHi (rymaTu, yJIbBOKUCIOTH, aMiHOKMCIOTH, BiTaMiHU, TIPU-
ponHi GiTOropMoHM, Makpo- i MikpoeneMeHTH: N3ar. — 0,2—25%,
P,0, — 0,2—25%, K,0 — 0,2—30%, MgO — no 12%). Mixpoee-
menTu: B, Cu, Zn, Fe, Mn, Mo, Co — Big 0 10 2% KOXHOTO BUIY
3aJICXKHO BiJl BAMOT CIIOXMBAaya.

Cxema gociimy Mana 9 BapiaHTiB (Tabi. 1).

OnpairroBaHHS Ta y3araJlbHEHHS pe3y/IbTaTiB JOC/iIKEeHb ITPOBOAWIN 3
BUKOPUCTAHHSIM KOMIT'10Tepa i pooouoi mporpamu «CTaTUCTUKa» METOAOM
JucrnepciiHoro aHamisy [13].

Pezyavmamu ma o6eo6openns. T1o4aToK ypakeHHSI POCIUH KapTOILIi
aJIbTEPHAPiO30M BiI3BHAYEHO HAIPUKIHIII TPEThOI AEKAAW YEPBHSI, a 3 JIUII-
HS 1151 XBOpo6a HabyBajaa 0coOIMBO CTIKOTO XapakTepy. i po3BUTOK y
BapiaHTax, B MOPiBHSIHHI 3 KOHTPOJIEM, B IMHaMilli OyB HIDKUMM, a 3 eTa-
JIOHaMH Ha piBHi abo Hukue. [lepii o3HaAKM ypakeHHsI Ha KapTOIUIMHHI
3’IBJASIIUCh HAMPUKIiHLI OyTOHI3alil — Ha Mo4yaTKy LBIiTiHHSI KapTOILIi.
CaMe 3a TMOSIBM TEPIINX O3HAK YpaxkKeHHs IMPOBOIMIIM TIEPITy 0OpOOKY
POCHVH.

Haii6inpmiuit po3BUTOK XBOpoOU 3adikcoBaHO Ha KOHTpoi (4,4—
57,8%, 3a nowmpenHs 31,0—75,0%). Y etajoHHUX BapiaHTaX BOHA pO3-
BuBasacst B Mmexax 29,7—30,5%, B iHImMX BapiaHTax gociimy — 25,0—
31,6%. EdekTUBHUIT 3aXUCT Bif aabTepHapiody 3a0e3MeYno BUKOPUC-
TaHHS O6i0YHIIUMAIB 3a cXeMOlo: 00poOKa Oyiab0 + 0OpoOKa poCiavH, B
SIKMX PO3BHUTOK XBOpoOu ckiaB 26,1% (MikoXenr) Ta 25,0% (bakTtodir)
(tabn. 1). TobTO, mepencanguBHa 006podka Oyns0 (PPP + opraniune mo-
OpuBO) y MOEMHAHHI 3 TPMPA30BUM OOINPUCKYBaHHSIM HacalKeHb KapTOILTi
(6iodyHriumn + PPP + opraHiuHe n1oO6puBo + opraHo-MiHepajbHe 100-
PUBO) OOCTaTHLO €(PEKTUBHO CTpUMYyBaja piBeHb PO3BUTKY XBOpOOM i ii
MOLIMPEHHS B MOPIiBHSIHHI 3 KOHTPOJIEM i €TaJIOHaMU. 3MiHa PiBHS PO3BUT-
Ky 3aXBOPIOBAHHS KapTOIUIi Y AOCHIIIXKYBaHUX BapiaHTaX, B MOPiBHSIHHI 3
KOHTpOJIEM, BiOyBanacs MOBUIbHO. BCi AOCIIIXKYBaHI BApiaHTU €JIEMEHTIB
3axXUCTy Oy e(DEKTUBHUMMU.

TexHiuyHa edeKTUBHICTb 3aCTOCYBaHHS IperapaTiB Ha IMOYaTKy po3-
BUTKY POCJIMH Ha copTi MupociaBa craHoBwiIa 65,9—95,4% (HanpukiHii
BereTauii 45,3—56,7%) (ta6iu. 1). Y BapiaHnrax i3 3acrocyBaHHsM 40 T/ra
rHoto: (MikoXenm, baktodir) + PPP — 006poOKM pocianH TexXHiuyHa
eexTuBHIcTh Ha 3,6—4,9% mnepeBuilyBaja eTajioH. HaliBuiy TexHidHy
edexTuBHicTh (53,5%) BinmsHaueHo y BapiaHTi 7 (bakTodir) (Tabdn. 1).
BcraHoBiieHO, 1110 TexHiYHA e€(EeKTUBHICTb €JIEMEHTIB 3aXUCTY i3 KOM-
O0iHOBaHMM 3acTocyBaHHsSIM Oio¢pyHriuuais (PPP + opraniune nmo6puso,
006podka Oyab0 + Tpu 06podku pocinH + PPP + opraniune no6puBo + op-
raHo-MiHepaJibHe 100puBO) Oyjia BUILOIO, B TOPIBHSIHHI 3 KOHTPOJEM Ta
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eTaJloHaMU, BoHa cTaHoBWIa 54,8% (MikoXenm) i 56,7% (baktodit). Haii-
BUILY Cepel OOCIiIXyBaHMX BapiaHTIB TexHiYHY e(eKTuBHICcTh (56,7%)
BiI3HAYEHO y BapiaHTi 9, 1110 MOB’SI3aHO 3 MO3UTUBHUM CYMICHUM BIUIMBOM
Ha picT 1 pO3BUTOK pociuH 6iopyHriuuay, PPP ta no6pus y da3u npopoc-
TaHHs, OyTOHi3allii Ta UBITIHHS. 3a pe3yJibTaTaMu JOCTiIKEHb BCTAHOBJIE-
HO, 110 COpPT MupociaBa TO3UTUBHO pearyBaB Ha €JIEMEHTH OiOJOTiYHOTO
3aXUCTY, 110 3a0e31eunio e(heKTUBHUI KOHTPOJIb PO3BUTKY ajIbTePHAPIO3y
3a BUPOILLYBAHHSI HA OCHOBI OpraHiuHOTO 3eMJIepoOCTBa.

3a pesyabTatramMu Oynb00BOTO aHadi3y B HOCHini 3adikcoBaHO ypa-
KEeHHs 0yn1b0 XxBopobaMu: pu3okToHio3 (Rhizoctonia solani J.G. Kiihn.),
napiua 3Bu4aiiHa (Spongospora subterranea (Wallr.) Lagerh) Ta cyxa rHUb
(Fusarium solani (Mart.) Sacc., Fusarium oxysporum Schltdl., Fusarium
culmorum (Wm.G. Sm.) Sacc.) (Tabu. 2). 3a poku JOCHIIKEHb PO3BUTOK
PU30KTOHIO3y Ha copTi MupociaBa 0yB y Mexax 5,6—12,7% (Ha KOHT-
pouti HaiiBummii — 31,0%). ¥ BapianTax erajoHax — 12,7 i 10,7%. Haii-
e(eKTUBHILLIUMM JIsI 3aXMUCTY KapTOIUIi BUSIBUIMCS BapiaHTH 8 1 9, B IKUX
PO3BUTOK XBOpPOOM cTaHOBUB 6,2 Ta 5,6%, BignosinHo. TexHiuyHa ePeKTUB-
HiCTh y BapiaHTax Hochiny 3Haxonuiacs B Mexax 59,0—81,9% (taba. 2).

PiBeHb ypaxeHHs OyJIb0 KapTOIUIi CyXOI0 THWIIIO CTAHOBUB HA KOHTPO-
i — 16,6%, a 'y Bapiantax — 2,0—10,1%. Haiikpaiuum st 3aXUCTy KapToIl-
JIi BUsiBUBCS BapiaHT 9 (ypaxkeHHs 2,0%) 3a BUKOpPUCTaHHS Oio(yHTilumy
BakTodit 3a cxemo10: 00podKa 0yia0 + 00podKa pocianH. TexHiuHa edek-
TUBHICTh y BapiaHTax IOC/iay 3Haxoauuacst B Mexax 39,2—87,9% (tabmx. 2).

VYpaxkeHHs1 Oyib0 KapTorii copTy MupociaaBa mapiiorw 3BMYaiHOIO Y
BapiaHTax a0cjiny ctaHoBuiIo 6,7—13,1%, HailOLIbIIMM PO3BUTOK XBOPOOU
(31,7%) GyB Ha KOHTpOJIi. ¥ BapiaHTax eTajoHax piBeHb ypaxkeHHs 13,1 ta
9,4%, B IHIIMX BapiaHTax IOCIiLy BiH OyB HMXK4YMM Ha 19,1—62,0%. Kpa-
wuM € BapianT 10, B 9KOMY piBeHb po3BUTKY XxBopoou — 0,2%. TexHiuHa
eeKTUBHICTh Y BapiaHTax OOC/iay 3Haxogujacsa B Mexax 58,7—78,9%.
HaiiBuinuii piBeHb €(heKTUBHOCTI BCTAHOBJIEHO 32 KOMOIHOBAHOTO 3aXMC-
Ty (boH + 06poOKa OyIEO + 3 0OPOOKM POCINH), K IJId O0ioMyHTIIIIY
MikoXenn Tak i mist bakrogit: Bin cyxoi ruuii — 84,9 ta 87,9 %; pusok-
ToHio3y — 80,0 ta 81,9 %; napiui 3BuvaitHoi — 77,3 Ta 78,9 % (1abx. 2).

BcraHOBIGHO TTO3UTUBHUI BIUIMB €JIEMEHTIB 3aXMCTy Ha PiBEHb ypO-
»Karw copTy MupociaBa y BCiX JOCTIIXKYBaHMX BapiaHTax B MOPIiBHSIHHI 3
KoHTpoJsieM (22,5 T/ra), ypoxkaliHiCTh KapTOTUTi OyJia BUILIOIO i 3HAXOaMIaCs
B Mexax 31,1—42,0 t/ra. KigbKicTh 30epeXXeHOTO BiTHOCHO KOHTPOJIIO
ypoxato craHoBuIa 8,6—19,5 1/ra (tabma. 3).

V¥ BapiaHTax 3i cxeMow 00pooku: poH + 00pobka 6yabd, + 3 00po0-
KM POCIMH, sIK 1151 OiogyHrinmay MikoXesr, MOpiBHIHO 3 KOHTPOJEM,
30epekeHuit ypoxkail ctaHoBMB 17,5 T/ra. HaiiBuniuii piBeHb Bpoxaiw —
42,0 t/ra — y BapianTti 9 (bakTogir) 3 aHajIOriyHO0 CXeMOlO, 110 Ha
19,5 1/ra BuIle KOHTpOIIO i Ha 3,1 T/ra BUIlle eTalloHY 2 (BapiaHT 5).
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2. BB ejieMeHTIB CHCTeMH 3aXMCTY KapTomii copty MupociiaBa
Ha ypaxkeHicTb 0yib0 xBopodamu, 2021—2022 pp.

Pisenn Texniuna
ypaxeHnHs, % edekTUBHICTD, %
Bapiantn g g
' = J So=
2| 28| == 2| 58| ES
E5| 25| 55| 5| 28|58
OE|KE|RB|OE|~E|ES
1. Cunepanbnuit nap + Komopamouun, 311,
2,5 kr/ra (PoH) — KOHTpoJIb (63 06podoku | 16,6 | 31,0 | 31,7 | — - -
dyHrinunamm)
2. ®oH + 3 06pobku pocinH PiTogokTop,
3I1, 2,0 kr/ra + Jlimocam, P, 0,15 i/ra 10,1 12,7 13,1 39,2 59,0 | 58,7
(Eranon 1)
3. ;1)501;/-1[-&13 00pobku pociuH MikoXemn, P, 9.7 [12.1 12,7416 | 61,0 ] 59.9

4. ®oH + 3 06pobku pociuH Bakrodir, PC, 87 [11.8]11.3]47.6 619643
3,5 n/ra ) , > ) ) )

5. ®oH + rHiit 40 T/ra + 3 06pOOKK POCIUH
®ironokrop, 3I1, 2,0 xr/ra + Paiic IIi, P,
0,2 kr/ra + Jinocam, P, 0,15 1/ra 8,5 | 10,71 9,4 | 48,8 65,570,3

(Etanon 2)

6. ®oHn + rHiit 40 T/ra + 3 06POOKM POCTMH
MikoXemn, P, 1,5 n/ra + Paiic ITi, 311, 6,1 [ 9,6 | 89 [63,2]69,071,9
0,2 kr/ra

7. ®oH + rHiit 40 T/ra + 3 00pOOKM pOCIUH
Bakrodir, PC, 3,5 j1/ra + Paiic ITi, 311, 56 | 851 8,3|66,3]|72,6/|73,8
0,2 kr/ra

8. ®oH + obpobka Oynpo — Paiic ITi, 311,
0,2 kr/T + Bepmikon, P, 1,5 1/t + 3
00pobku pocauH MikoXemn, P, 1,5 i1/ra 2,516,272 |84,980,0 (77,3
+ Paiic ITi, 311, 0,2 xr/ra + Bepmikon, P,
1,5 n/ra + Arposap-oprauik, P, 2,5 n/ra

9. ®oH + 06pobka Oy1p6 — Paiic ITi, 311,
0,2 kr/t + Bepmikon, P, 1,5 1/t + 3
00pobku pociuH Bakrodir, PC, 3,5 i/ra 2,0 | 5,6 | 6,7 | 87,9 | 81,9 | 78,9
+ Paiic ITi, 311, 0,2 kr/ra + Bepmikon, P,
1,5 n/ra + Arposap-oprauik, P, 2,5 n/ra

HIP 0,54 10,59 | 0,96 -

0,05

Otxe, 0aKoBi cyMmillli 0iO(GYHTILMAIB 3 PEeryasaTopaMy poCTy, OpraHiu-
HUMM Ta OpraHO-MiHEpaJbHUMU TOOPUMBAMU, 3a BUPOIIYBaHHS KapTOILTi
Ha OCHOBi OPraHiYHOIO BUPOOHMIITBA MOLIJIBHO 3aCTOCOBYBATU JUIsI 00-
poOKM Oyab0 i pociuH B nepioa BereTalii. Taki 00poOKM 3HAYHO 3HUXKY-
I0Tb piBEHb PO3BUTKY XBOPOO KapTOILIi i € €KOJOTiYHO Oe3MeUYHUMU ISt
HaBKOJIMIITHBOTO CEPEIOBUIIA.
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3. BB ejieMeHTIB 3aXMCTY POCJIMH HA MPOAYKTHBHICTb KapTOMIi
copty Mupocaasa, 2021—2022 pp.

YpoxaiiHicTb =
< < 3 .
Bapiantn 2 S 55
3 s g |28,
s= gL |88
8e == ® B
1. CunepanbHuii map + Koaopamomma, 311, 2,5 kr/ra 225 18.6 N
(®oH) — KOHTPOJIb (6e3 00poOKU (hyHTiLMAAME) > ’
2. ®oH + 3 00pobku pocnuH, Pitomokrop, 311,
2,0 kr/ra + Jlimocam, P, 0,15 51/ra (EtajnoHn 1) 311 27,0 +8,6
3. ®oH + 3 06poOku pocaun MikoXemn, P, 1,5 n/ra 34,2 31,0 +11,7
4. ®oH + 3 06pobku pociuH bakrodir, PC, 3,5 i/ra 34,8 30,0 +12,3

5. ®oH + rHiit, 40 T/ra + 3 06pOOKM POCIUH
®ironokrop, 311, 2,0 xr/ra + Paiic ITi, P, 0,2 xr/ra + 38,9 33,6 +16.,4
Jlimocam, P, 0,15 n1/ra (Etanon 2)

6. ®oHn + rHiit, 40 T/ra + 3 06pOOKKM POCTUH
MikoXemn, P, 1,51/ra + Paiic ITi, 311, 0,2 kr/ra 394 | 351 | F169
7. ®oH + rHiit, 40 T/ra + 3 00pOOKM POCIINH, 378 34.8 +15.3

Bakrodir, PC, 3,5 n/ra + Paiic ITi, 311, 0,2 xr/ra
. ®oH + o0b6podka oyrs0 Paiic ITi, 311, 0,2 kr/T
+ Bepmikon, P, 1,5 1/ + 3 00poOKku pocianH
MikoXemn, P, 1,5 1/ra + Paiic TTi, 311, 0,2 kr/ra + 400 | 36,7 | +17.5
Bepmikon, P, 1,5 1/ra + Arpo3ap-oprauik, P, 2,5 j1/ra
9. ®on + obpobka Oya60 Paiic ITi, 311, 0,2 kr/T +
Bepmikon, P, 1,5 1/1 + 3 06pobku pociun bakrodir, 4.0 36.0 195
PC, 3,5 n/ra + Paiic ITi, 3I1, 0,2 xr/ra + BepmikoH, ’ ’ >
P, 1,5 n/ra + Arposap-opranik, P, 2,5 in/ra

HiP

[e)

0,05

BUCHOBKU

BcraHoBiaeHO, 10 HAMHMXXYKUK PiBEHb PO3BUTKY ajbTepHApio3y
(Alternaria ssp.) y BapiaHTi 9 (00poOKa Oyn1b0 — opraHiuHe m0OpuBO +
PPP + o6pobka pociuH baktodit + PPP + opraniune Ta opraHo-mi-
HepaJibHe TOOPUBO), PO3BUTOK XBOopoou — 25,0%, nmowmpeHHs — 35,0,
TeXHiuHa e(EeKTUBHICTb 3aXUCTy — 56,7% BilAMOBigHO.

Cywmin 6ioyHTIIUAIB 3 PETyIsiTOPOM POCTY, OPTaHIYHUMU Ta OPTaHO-
MiHepaJbHUMU NOOpPUBaMU, BUKOPUCTAHHS 32 CXEMOIO 00poOKa Oynnd +
00poOKa POCIMH, AOLILHO 3aCTOCOBYBATU JJISI KOHTPOJIIO PO3BUTKY Map-
1Ii 3BUYaiiHOI, PU3OKTOHIO3Y Ta Ccyxoi (hy3apio3HOI THUIJIi, MO3asgK Taka
KOMOiHalisl 3HAYHO 3HUXXYE PiBE€Hb PO3BUTKY XBOPOO OYyJIbO i 0OMeEXKye
MOILIMPEHHS, B TOPiBHSIHHI 3 KOHTPOJIEM i €TAJIOHAMU.

3acTocyBaHHS CyMillli OiOGYHTIIMIIB 3 PEryJISITOPOM POCTY, OpTaHid-
HUMU Ta OPraHO-MiHEPATLHUMU T0OPVBAMU, 3 BAKOPUCTAHHSIM 32 CXEMOIO
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00podka 6ynpd + 06poOKa pOCINH, MO3UTUBHO BIUIMBAJIO HA YPOXKAWHICTD
Kkaptoruti. Y BapiaHTti 9 (bakTodiT) oTprMaHO HAWBUIIMII PiBeHb BpOXKalo
(42,0 t/ra) o, Ha 19,5 1/ra Buile KoHTposto i Ha 10,9 i1 3,1 T/ra — era-
JIOHIB, BiJIMOBIAHO.

3acTocyBaHHS cyMilllell 6i0MYHTILIMAIB 3 PETyJISITOPOM POCTY, Opra-
HIYHUMM Ta OPraHO-MiHEPAIbHUMU AOOPUBAMU 3HAYHO 3HUXYE PiBEHb
PO3BUTKY XBOPOO KAPTOIUIi Ta CIIPUSIE MiABUILLIEHHIO PiBHA 11 BPOXAWHOCTI.

®inaHcyBaHHA: IOCJiJIXEHHsS BUKOHYBaJIM B paMKax 3aBIaHHS
02.04.03.06.1T «Po3poGiieHHs eJIeMeHTIB 6i0JIOTiYHOTO 3aXUCTY KapTOTLTi Bif
rpUOHMX XBOPOO 32 YMOB OpraHiyHOro BupoOHUIITBa». Ne JIP 0121 U108704.

Kondutikr inTepeciB: aBTOpM neKJIapylOTh PO BiICYTHICTh KOHMIIIKTY
IHTEpECIB.
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Improvement of an ecologically safe system of control of fungal diseases for
growing on the basis of organic farming

Goal. To assess the level of effectiveness of the elements of control of
fungal diseases in potato agrocenoses for various combinations of biofungi-
cides with biologically active substances and fertilizers, methods of appli-
cation and the reaction of potatoes of the Myroslav variety to them, for gro-
wing on the basis of organic farming. Methods. The following methods were
used during the research: field — monitoring of the main diseases of potatoes
in field experiments, crop accounting, determination of the effectiveness of
combinations of biofungicides with plant growth regulators, organic and or-
gano-mineral fertilizers; laboratory — accounting for damage to tubers by di-
seases, according to generally accepted methods. Results. In 2021—2022, the
Laboratory of Immunity and Plant Protection of the Institute of Potato Bree-
ding of the National Academy of Sciences conducted research on improving
the elements of an environmentally safe system of controlling fungal diseases
for cultivation based on organic farming. The research used the Myroslav va-
riety of the institute’s selection, biopreparations with insecticidal, fungicidal
and growth-regulating action, and organic and organo-mineral fertilizers. The
lowest level of Alternaria development was noted in option 9 (treatment of tu-
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bers — organic fertilizer + PPR + plant treatment Bactophyt + PPR + organic
and organo-mineral fertilizer), the development of the disease was 25.0%, the
spread was 35.0 %, and the technical efficiency of the elements protection
was 56.7%. It was established that for effective control of the development
of common scab, rhizoctoniosis and fusarium dry rot, it is advisable to use a
mixture of substances (PPR + organic fertilizer — treatment of tubers + bio-
fungicide + organic and organo-mineral fertilizer + PPR — plant treatment),
which significantly reduced the level of disease development tubers and li-
mited their spread, compared to control and standards. The yield of potatoes in
the variants was higher than in the control (22.5 t/ha) and was in the range of
31.1—42.0 t/ha. The level of the preserved harvest, relative to the control, was
in the range of 8.6—19.5 t/ha. The highest level of yield is 42.0 t/ha, noted in
option 9 (organic fertilizer + PPR treatment of tubers + three Bactophyt plant
treatments + organic and organo-mineral fertilizer + PPR) which, respective-
ly, is 19.5 t/ha higher than the control and by 3.1 t/ha — standard. Conclu-
sions. The use of tank mixtures of biofungicides with growth regulators and
fertilizers significantly reduces the level of potato disease development and
helps to increase the level of its yield. It has been established that the mixture
of drugs (PPR + organic fertilizer — treatment of tubers + biofungicide + or-
ganic and organo-mineral fertilizer + PPR — plant treatment) is advisable to
use to control the development of alternariosis, common scab, rhizoctoniosis
and fusarium dry rot, since such a combination is ecologically safe for the
environment, at the same time significantly reduces the level of development
of fungal diseases and limits their spread, in comparison with control and
standards, for growing on the basis of organic farming.

potato; fungal diseases of potatoes; biofungicides; plant growth regulators;

technical efficiency of protection; organic farming
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OCOBJIMBOCTI AHATITUIHOTO KOHTPOJIIO
COJIEN I'JII®POCATY B ITPEITAPATUBHUX
POPMVYJIALIAX

Merta. Pospo6xa MeTOAMKIM aHAJIITUYHOTO KOHTPOJIIO Ttidocary B mpe-
napatuBHuXx ¢popmax rep6iunzis. Meropu. Busnayenns riigocary nposo-
AWy XpoMaTorpadivHuM MeTOIOM TOHKouaposoi xpomarorpadii (THIX) 3
BUKOPUCTAHHAM IVTaCTUHOK «Cop6din» 3 TOHKMM LIapOM aficOpOeHTY CIJIi-
karenb KCK. InenktugikyBanu firouy pedoBuHy 3a BenuauHomwo Rf, kinbkic-
He BY3HaUeHHS — 3a (OpPMali30BaHOIO 3a/IeKHICTIO Be/IMYMHY IUIOLIi XPO-
MartorpadiyHux 30H Bif Kinbkocti riidocary. Pesynmpraru. ®isnko-ximiu-
Hi BIIACTMBOCTI repOil[UIiB — €IeKTPOIITIB, IO AKUX HAIEKNUTD Iridocar,
CTBOPIOIOTH 0COO/NBI Tpo6/IeMu Ipu po3poO1]i METOAIB J10T0 BU3HAYEHHA B
pisHUX MaTpuIsix. B repbinuax i qecukanrax rmigocar (y BurnApi coni), 3a-
3BMyail, Mae GOpMy JeIPOTOHOBAHOIO KICIOTHOTO 3a/IMIIKY i BifIIOBigHO-
ro xariona. ToMy Bu3HaueHHA [il0u0i pe4OBMHY IPOBOJIATD 110 KMCIOTHOMY
3a/IMIIKY, IO B)K/IMBO JIA KiIbKiCHOI OLIHKM 11 BMICTy B MaTpuILi, IK B KVC-
JIOTHOMY eKBiBaseHTi Tak i y dopmi Bignosiguoi coni. [ycTrHa npenaparus-
HOI popMM CITYTYE, 30KpeMa, KpUTepieM KOHTpoo ¢popmu cori rmidocary.
MeTozuka 6a3y€eThCsI Ha pO34MHEHH] IpernapaTuBHOL Gpopmu B 44% eTaHO
Ta KinbKicHoMy BusHadeHHi MeTogoM THIX. BusHayeHH!0 1il040i pe4OBUHNI
HE 3aBA)KAIOTh iHIII KOMIIOHEHTY IIpelapariB, MOXiJHi IILMHY Ta aMiHiB.
OnryManpHi yMOBY aHasIi3y 06Mpau, MOCIYroBYI0YMNCh KOHIENTya IbHIMI
po3pobkamn maboparopii « ATTOPUTM XiMiKO-aHATITUIHOTO MOHITOPUHIY
necTunufiiB» i «CucreMa My/JIbTUKIIBKICHOTO BM3HAYeHHA NECTULN[IB B
MaTPULISIX», 3TiHO 3 AKMMM OCHOBHMMU €TaIlaMM IIPOLIECy € eKCTpaKuisa/
PO3YMHEHHS, OUNILEHH: eKCTPAKTIB, eT0I0BaHHA (XpoMarorpadiuyamii mpo-
1ec), i}:{eHTI/[(biKaHiH i xinbkicHui1 ananis. CeeKTUBHI yMOBY BU3Ha4YeHH:A
merooM TIIX — pyxoma ¢dasa 3 pH 9: 3aucTunboBaHa Bofa + €TaHON +
BopHMIT amiak (22 + 20 + 0,25 3a 06’eMOM), IIPOSIBIISIOYNIT PEareHT: CIely-
(bivHMIT KOMIUIEKC HiHTiIpUHY 3 KagMilo alleTaToM y KUC/IOMY CepeIOBMUII.
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KinpkicHe BM3HaueHHs NPOBOAATH 3 ypaxyBaHHAM KoediljieHTiB mepepa-
XYHKY BifilIOBifHOI c0oboBOI popMu Ha KMCIIOTHUIT ekBiBasieHT. BucHOBKML.
BuxopucranHa xpoMaTorpaditHOro MeToAy TOHKOIIApOBOi Xxpomarorpadii
I03BOJIAE KOHTPOIOBATY BMICT JIif0u0i pedoBMHU IidocaTy y pisHUX co-
NbOBUX (GOPMY/IALIAX B IpenapaTuBHMX GpopMax repOiLupiB Ta feCUKAHTIB
3 BMCOKOIO TOYHICTIO Ta BiITBOPIOBAHICTIO.

AHAJITHYHUIA KOHTPOJIb; XpomaTorpadiunuii MeTox; coi riidgocary

B VYkpaiHi mopiuHe 3acTocyBaHHsI MpenapaTtiB Ha OCHOBI Iiidocaty
nepesuiye 1,5 tuc. T, y CIHA 17—22 trc. 7. Ha ocHOBI 1ii€l aito4oi pe-
YOBWHM B KpaiHi 3apeecTpoBaHO ToHan 40 pi3HMX IpernapaTUBHUX (HOpM
(y CIHA — o6imemre 80) [1]. I'micdocat 3acTOCOBYEThCS Ha Pi3HUX eTa-
max opraHoreHe3y 0araTbOX CiJIbCHKOTOCIIOAAPCHKUX KYJIBTYP (3€PHOBUX,
3¢pHOO000BUX, OBOUECBUX, OJiMHUX, OAlITAHHUX, TEXHIYHUX, KOPMOBMX),
HacaIKeHHSIX IJI0J0BUX Ta BUHOTPAAHUKAX IIPOTU OaraTopiyHUX, OAHOPIY-
HUX, IBOPIYHMX LLIMPOKOJUCTUX, BOAHUX Oyp’sIHiB (SIK repOillMa) Ta mepen
300poM ypoxaro (K gecukaHT). [midocar iHridye eH3uM S-eHOJImipyBiJ-
mukuMat-3-docdar-cunrtazu (EPSPS), 3aBnsku yomy B pocamHax He
CHHTE3YIOThCS TPY apOMATUIHUX aMiHOKUCIIOTH: TUPO3WH, TPUIITOGaH Ta
deHinanaHiH, gKi O0epyTh y4yacTh B CUHTE3i MPOTEiHY POCIUH i B YTBO-
PEHHi 6araThb0X BTOPUMHHUX POCIMHHMX MPOAYKTiB (ITPOMOTOPM Ta iHTiOi-
TOpU pocTy, peHonu i JiHrHiHM) [2]. 3a XimMidyHOIO MpUpOAOI0 Tiidocar,
N — (pochonomernn) raituH (IUPAC), ciabka opraHiuHa KuUcioTa, 3
PO3UYMHHICTIO V Bofi 12 1/1. s TOro, 00 iCTOTHO TMiABAIIUTHA PO3YMH-
HICTb i CTaOUIBHICTh TepOIMIHOrO TIperapary, richocaT BUKOPHUCTOBYIOTh
y BUIJISAAI coJyieii, 3a3BMYail 3 OJMHOBAJCHTHUMU OCHOBAaMM — OpTaHiuHi
CMOJIyKM KJIacy aMiHiB (i3ompomnijiaMiH, po3uuHHIicTh coui 1000 /1, 3 Hei
OTPMMYIOTh KOHIIEHTpallio Tiicocat kuciaotu 10 450 r/1); TyKHUA MeTa
Kajiii (po3umHHICTh comi 900 1/71, omepXyOTh KOHIIEHTpaIlito TiridocaT
kuciotu 10 540 1/1), amoHiit (po3unHHICTE coiti 300 T/, BUKOPUCTOBYETh-
CsI I OTPUMAaHHSI BUCOKOKOHILIEHTPOBAHUX T'PaHYIbOBAHUX (POPMYJISIIIiA
3 BMICTOM Lutipocat KuciaoTu a0 720 K/Kr).

Huni B YkpaiHi npakTUYHO BiICYyTHI METOAMKU BU3HAUYEHHS Iil0YMX
PEYOBMH B MpenapatTuBHUX (opmax. BupillleHHSIM akTyaJdbHUX MpodsiemM
METO/I0JIOTIT aHai3y necTUlMIiB (po3podKa Ta Baiigallis aHaJITUUHUX Me-
TOAMK IS BUBHAUYEHHSI JIiI0UMX PEUYOBMH B Pi3HUX CepeloBUIIaX, 30KpeMa
B TIpenapaTuBHUX (popmax) 3aiiMaeThcst MixkHapomHa opranizamist CIPAC.
IIpore € psan necTuLMAiIB, 30KpeMa Titidocat, sIKi He aTeCTOBaHi IMMU Me-
TOIUKAMU. [neHTUdIKYBaTH TX MOXKIIMBO TiIbKM METOLOM BUCOKOE(MEKTHB-
HOI pinuHHOI XpoMaTto-Mac-crekrpomerpii (BEPX/MC/MC) 3a Bianosin-
HUMHU 0aszaMu nectuumaiB [3—6]. B Ykpaini Lieit ;oporoBapTiCHUIT METOL,
BUKOPHUCTOBYEThLCA AyXKe pimko. JIst BUpPIIIEHHS WX aHATITUIHUX 3amad
HANOIBII MPUNHSATHUM € METOJ TOHKOIapoBoi xpomarorpadii (TLLX),
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YYTJIMBICTb SKOTO 3a0€3IeUy€e TOUHICTh BU3HAYEHHS MAaKPOKIJIbKOCTEH aHa-
JITY B TIpenapaTuBHUX (popmax.

Mema. Po3pobOka METOOAMKM aHaJiTUUHOTO KOHTPOJIO TiipocaTty B
npernapaTuBHUX Gopmax repOoiluIiB.

Mamepiaau ma memoou docaioxcens. BuzHaueHHs riricocaTy MpoOBO-
A XpoMaTorpacdidyHUM METOI0M TOHKoIIapoBoi xpomarorpadii (TLLIX)
3 BUKOPUCTAHHSIM IUIACTUHOK «CopO@dis» 3 TOHKMM IIapoOM ancopOeHTy
cwrikarens KCK. Inentudikysanu mitody pedoBuHY 3a BeIMYnHOIO Rf,
KiJIbKiCHE BU3HaY€HHSI — 3a (hOpMaJli30BaHOIO 3aJICKHICTIO BEJIMYMHU TI0-
i xpomartorpa@iyHux 30H Bil KiJIbKOCTI Tiigocary.

Pesyavmamu docaidncenv ma o6206opennsn. PizKo-XiMiuHi BJIaCTUBOC-
Ti TepOiUMAIB — €JEeKTPOJITIB, 10 SIKMX HAIEXUThb IIidocar, CTBOPIOIOTh
0co0IuBiI TIpobJieMU MpU Po3poOLi METOMiB MOTO BU3HAYEHHSI B Pi3HUX
MAaTpUIISIX.

B rep6iumnax i necukaHrtax riicdocar (y BUIJISIL COJli), 3a3BUYaii, Mae
¢dopMy AENMPOTOHOBAHOTO KMCAOTHOTO 3aJIMIIKY (pHC.) i BiAMOBIIHOIO Ka-
TioHa (TabJ).

4 o OH )
N

- J

Puc. JlenporoHoBaHuii KHCJIOTHUIA 3aJIMIIOK IJihocaty

Tomy Bu3HaAUEHHS {040l peUOBMHU MTPOBOAATD 32 KMCIOTHUM 3aJIUIILI-
KOM, 1110 BaXXJIMBO JUISI KiJIbKiCHOT OLIiHKY ii BMICTY B MaTpHIIi SIK B KMCJIOT-
HOMY €KBiBaJIEHTi TaK i y ¢hopMi BiaroBigHoi comi. ['ycTrHa npenapatuBHOL
dopmu ciyrye, 30KpemMa, KpuTepieM KOHTposIto hopMu coJti Tidocarty.

MeToaunka 6a3yeTbecsi Ha PO3YMHEHHI TpenapatuBHOI opmu B 44%
€TaHOoJIi Ta KiJibKicHOMY BM3HaueHHi MmetogoM TIIX. BuzHaueHHIo nitouoi
PEYOBMHHU HE 3aBaXKalOTh iHIII KOMITOHEHTH IperapaTiB, MOXigHI TiLMHY
Ta amiHiB. ONTUMaJIbHI YMOBUM aHali3y oOMpaju, MOCIyrOBYIOUNCh KOH-
LENTyaIbHUMU PO3poOKaMu J1abopaTopii «AJTOPUTM XiMiKO-aHATITUIHOTO
MOHITOPUHTY MeCcTULIMAIB» i «CucteMa MyJbTUKIIBKICHOTO BU3HAYECHHS
MECTULINIIB B MAaTPUIISIX», 3TiTHO 3 SKUMHW OCHOBHUMU €TartaMU IPOIECy
€ eKCTpaKIlisl/pO3YMHEHHsI, OUUIIICHHSI €KCTPaKTiB, CIIOI0OBAHHS (XpoMa-
TorpadiyHuii Mmpolec), ineHTUGIKaIis i KiTbKiCHUI aHaTi3.
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XapakrepucTuka npenapaTusHux opm coJeii raigocaty

Hassa kariona | CtpyktypHa dopmyaa k* Hpenapamn‘ga lfl/"c)la’;[a / rycruma
+
tsonporminamin CH, — CH — CH, 1357 Posunnnmii konuenrpar (PK) /
\ 1,173 — 1,192
NH,
+
H
AMOHI . 1\II . 1,101 Bonopozuunni rpanynu (BI)
|
H
oo + Po3uuHHMIT KOHLEHTpAT
Kamiit K 1,233 (PK) /1,385
IIpumiTka. * — KoedilliEHTH MepepaxyHKy COJbOBOI (hopMM
Ha KHUCJIOTHUI €KBiBaJIEHT

Ilpucomyeanna cmandapmmnozo po3uuny (KuciomHuil ekeieansenm) 3 Ma-
coBoto KoHueHTpaltiero 1,00 mr/mi. HaBaxxky cTraHmapTHOTO 3pa3ka Iitigo-
cary 0,10526 r mepeHOCsATh B MipHY K0J10y MicTKicTiO 100 MJI, pO3YMHSIOTH
B 44% etaHoJi i 1OBOAATL 00’€M PO3YMHHUKOM 10 ITO3HAYKM.

IIpuzomyeannsa posuuny npenapamuenoi ¢popmu. HaBaxky (nBi mapa-
JIeJIbHI TIpoOU) PO3PaxXoOBYIOTh 3a YHi(iKoBaHOIO (HhOPMYIIOIO:

H =1000/C-0,1 -k,

ne H — naBaxka, T;
C — KOHIIeHTpallisl 1il0uoi peYOBMHU B MpenapaTUuBHil dopmi, I/1;
k — xoediuieHT niepepaxyHKy BiIMOBiAHOI COJbOBOI (POPMU Ha KUC-
JIOTHUI €KBiBaJICHT.

HaBaxxky mepeHocaTh B MipHY K0JIOY MicTKicTIO 100 M1, pO3UMHSIIOTH
B 44% eTaHOJIi i 1OBOASITL 00’€M PO3YMHY [0 MO3HAUKU.

Ouuwenns. IpenapatuBHi (GOpMU XapaKTepU3YIOThCS 3HAYHOIO KOH-
LIEHTpALIi€l0 Jil0Y0i PEYOBUHU i KOGKTPAKTUBHI KOMIIOHEHTHU TaKMX Ma-
TPUIb TTPAKTUYHO HE 3aBaXkKalOTh BU3HAYCHHIO, TOMY €TaIl OYUIIECHHS BU-
KJTIOYAIOTh 3 XO/Iy aHaji3y.

Xpomamoepadghiunuii npouec. BuicximHe ogHOMIpHE eTIOI0BAaHHS Y KaMepi
3 HacuueHHsIM. Hepyxoma daza CTX-1A HaHeceHa Ha aFOMiHIEBY IUIac-
TUHKY JJIs1 TOHKOIIapoBoi xpoMmaTtorpadii, ¢opmat 10 X 15 cMm, ToBIIMHA
mapy 90— 120 mxm. BuzHaueHHsI MPOBOSITh B MexKaxX JiHIMHOI 3aJIeXKHOCTI
TUIOLLI 30HU JIOKaJli3allil Aitouoi pedyoBUHU Bif ii KiabKocTi 0,2—0,8 MKT.

Ha ruracTiHKax mo3HavyaloTh MPOCTUM OJIiBLEM JIiHiIO CTapTy Ha Bil-
crani 20 MM BiI HUXKHBOTO KpParo TJIACTMHKY Ta JIiHiI0 (PPOHTY Ha BifCTaHi
100 MM Bin miHii crapty. Ha ctapri Ha”OCsTh 0,3; 0,5; 0,7 MK TIpOOH, 110~
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py4 HaHocsts 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8 MKJI CTaHOZAPTHOTO PO3YMHY.
ITnactuaku xpomarorpadyioth y pyxoMiit ¢asi 3 pH 9: 3aguctunpoBaHa
Boga + eraHoa + BomgHuii amiak (22 + 20 + 0,25 3a o6’emom). B xpo-
maTtorpadiuHy kamepy (21 X 22 X 8 cm) BauBaioTh 50 M1 pyxomoi ¢asu.
ToBuIMHA 1apy po3uyMHHMKA MoBUHHA cTaHoBUTH 0,5—1,0 cMm. Kamepy
3aKpMBalOTh KPHUIIKOIO Ta 3aJIMINAIOTh HAa 15 XB /ISl HACUYEHHS TTapaMu
posunHHuKa. EnoroBaHHS XpoMmarorpadivyHoi MIACTUHKY Y KaMepi IPOBO-
ISITh Y BUTSDKHIN 1agi 6e3 BKIIOUeHHS ocTaHHboI. [Ticns minHaTrs ¢gpoHTy
PO3YMHHUKA Ha 7 CM, IJIJACTUHKY BUIMAIOTh i BUCYIIYIOTh Ha MOBITPi 10
MOBHOTO BUAAJIEHHSI PO3YMHHUKA.

Ioenmudpixauia. Ilposeasrouuis peacenm 1: 1,00 T HIHTiZPpUHY TEpPeHO-
CITh ¥ MipHY KOJIOY MicTKicTio 100 MJI, pO3YMHSIOTE B €TaHOJI i TOBOASTH
00’€M POZYMHHUKOM JI0 TMO3HAYKU. [Iposeastouuil peacenm 2: 1,00 T kam-
Milo alleTaTy MepeHOCITh Y MipHY K00y MicTKicTio 100 MJI, pO3YUHSIOTH
B cyMmili: 50 MJI KUCIOTU eTaHOBOI (J1boasiHoi) + 100 M 3A1MCTUIBOBAHOI
BOJU i TOBOISITh O0»EM CYMILIIIIO A0 MO3HAYKM.

OONpUCKYIOTh BUCYLLIEHI TJIACTUHKU TIPOSIBJISIIOUMM PO3UYMHOM (MoIe-
PEIHBO 3MIIIIYIOTh MPOSIBIISAIOUi peareHTH 1 i 2 y 06’€MHOMY CITiBBiTHOIIIEH-
Hi (5 + 2); BUCYIIYIOTh Ha TOBITPi; TTOTIM HATPiBalOTh Y CYyIIWIbHIN 11adi
5 xB 3a Temmeparypu 110°C. IIposiBneHHsT XpomaTorpadiyHoi TIaCTUHKHU
3a JOIMOMOI0OI0 MPOSIBHMX PeareHTiB CJIiJ MPOBOAUTU Y BUTSDKHIN 1madi B
crneliajabHili KaMmepi As1 o0poOKM riacTUHOK. [midpocat mposiBIsSIETbCS Y
BUTJISIII MaJIMHOBMX TUISIM Ha cBiTiiomy ¢doHi 3 Rf = 0,80 + 0,02.

Kiavricne eusnauenns. J11s cTaHIapTHOTO PO3UYMHY BU3HAYAKOTh TUIOLLI
30H JIOKaJi3allii Ail04Ynux peuoBUH; OyayIOTh Irpadik rpamyroBaIbHOT 3aIeX-
HOCTI, SIKa OIUCYETbCS PIBHSIHHSIM:

Sep =a+ bCzp s
ae S — IIolla 30HM JIOKali3alii Ail0u0i PeYOBMHU, MM?;

C:; — KIJIBKICTb JIiF0401 peUOBMHU Y HAaHECEHOMY 00’€Mi CTaHIapPTHOIO

pPO3YUMHY, MKT;

a — MaclTabHui KoedillieHT;

b — xoedimieHT perpecii.

I'panyroBaibHy 3a1€XKHICTh BBaXKalOTh 3aJ0BUIBHOIO, SIKIIIO 3HAYECHHS
koedilieHTa KopeJsiii 3HaxoauThest B Mexax Bix 0,8 mo 1,0. Ha xpoma-
TorpaMax BM3HAYaloThb ILIOL 30H JIOKaJli3allii Ailouoi peYOBUHU B IPOOI.
BukopucToBy10uM IpaayioBaibHy 3a/I€XKHICTh, PO3PAXOBYIOTh KiJIBKICTb Mi-
touoi peyoBunu (C, mke) 3a GOPMYIIOIO:

C.=(S,—a)b,

Ae S — IUIolIa 30HU JIOKaJIi3alii 1ilo40i pe4oBUHM, MM,
C_— KiJIbKIiCTb 1il040i PEYOBUHM Ha XPOMATOrpami, MKT;
a — MaciTabHuil KoedillieHr;
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b — xoediuieHT perpecii.

3a pe3yabTaT BUMIipIOBaHb BMICTY Ail0UMX PEUYOBUH B IMpoOax mpuiima-
I0Th CepeqHE 3HAUYCHHSI BU3HAUEHb Y ABOX MapajejbHUX Mpodax.

KinbkicTh mitouynx pedyoBUH B MpenapaTUBHii popMi po3paxoByIOTh 3a
dopmyIoro:
_ CxxV

 Vxx Px

C,

C — KOHIIGHTpAILis TiF040i pEYOBUHH, 1110 BU3HAYAETHCS, T/J;
V:, C_— 00’eM €KCTPaKTy, HaHECEHMI Ha IJIaCTUHKY, Ta KiJbKiCTh
MiI0YOi PEYOBMHM, BU3HAUCHA B HHOMY, MKJI, MKT;
V — kiH1eBUil 00’€M €KCTPaKTy, MII;
k — xoedilieHT miepepaxyHKy BiIITOBIZHOI COJIbOBOI (POPMU HA KUC-
JIOTHUIi eKBiBajJeHT (TabJ1.);
P_— naBaxxa, T.

Je

BN CHOBKU

BukopuctaHHs1 xpoMaTorpa@iyHOro MeTOay TOHKOIIAPOBOi XpoMa-
Torpadii T03BOJISIE KOHTPOJIOBATU BMICT Jil0UOi peYOBUHU DiidocaTy y
pi3HUX COMBOBUX (hOPMYJISILIISIX B MpernapaTuBHUX hopMmax repOilluaiB Ta
JIECUKAHTIB 3 BUCOKOIO TOUHICTIO Ta BiITBOPIOBAHICTIO.

BcTraHoBeHi ceneKTUBHI yMOBU aHaui3dy riidocary Oyau pyHaaMeH-
TaJIbHOIO OCHOBOIO MeTOIMYHMX BKa3iBOK [7].

dinaHcyBaHHA: OOCIIIXEHHsT IpoBoauid B pamkax I[THJ/] ®irto-
caHiTapHa 0Oe3IeKa, 3aXMCT i KapaHTUH POCJMH (3axUCT POCIUH);
Ne 1P 0121U000077.

KonduaikT iHTepeciB: aBTOpU IEKJIapylOTh BiACYTHICTh KOH(MIIKTY iH-
TepeciB.
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Features of analytical control of glyphosate salts
in preparative formulations

Goal. Development of a method of analytical control of glyphosate in
preparative forms of herbicides. Methods. Determination of glyphosate was
carried out by the chromatographic method of thin-layer chromatography
(TLC) using Sorbfil plates with a thin layer of silica gel KSK adsorbent. The
active substance was identified by the value of Rf, quantitative determination
was based on the formalized dependence of the size of the area of the chro-
matographic zones on the amount of glyphosate. Results. Physicochemical
properties of herbicides — electrolytes, to which glyphosate belongs, create
special problems when developing methods for its determination in various
matrices. In herbicides and desiccants, glyphosate (as a salt) usually takes the
form of a deprotonated acid residue and a corresponding cation. Therefore,
the determination of the active substance is carried out by the acid residue,
which is important for the quantitative assessment of its content in the ma-
trix both in the acid equivalent and in the form of the corresponding salt.
The density of the preparative form serves, in particular, as a criterion for
controlling the form of the glyphosate salt. The method is based on dissolu-
tion of the preparation form in 44% ethanol and quantitative determination
by TLC method. The determination of the active substance is not hindered
by other components of the preparations, derivatives of glycine and amines.

Fitosanitarna bezpeka 289



The optimal conditions of analysis were chosen using the conceptual de-
signs of the laboratory «Algorithm of chemical-analytical monitoring of
pesticides» and «System of multi-quantitative determination of pesticides in
matrices», according to which the main stages of the process are extraction/
dissolution, purification of extracts, elution (chromatographic process),
identification and quantitative analysis . Selective conditions for TLC de-
termination — mobile phase with pH 9: distilled water + ethanol + aqueous
ammonia (22 + 20 + 0.25 by volume), developing reagent: a specific complex
of ninhydrin with cadmium acetate in an acidic medium. Quantitative de-
termination is carried out taking into account the coefficients of conversion
of the corresponding salt form to the acid equivalent. Conclusions. The use
of the chromatographic method of thin-layer chromatography makes it pos-
sible to control the content of the active substance glyphosate in various salt
formulations in preparative forms of herbicides and desiccants with high
accuracy and reproducibility.
analytical control; chromatographic method; glyphosate salts
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I'PUBU TRICHODERMA NJIA 3AXUCTY TEINIMYHUX
KYJIbTYP BIJI OOMILETY PYTHIUM SP.

Mera. Buasurnu Bucoxosipynentauit rpu6 Trichoderma Pers. ex Fr. pns
3aXJCTY TEIUINYHUX KYIbTYP Bif matoreny Pythium sp. Metogu. O6’exTamn
mocnmipkenp Oymu wmrammu/isomatu rpubis Trichoderma spp. 3 pobodoi
Konek1ii maboparopii. ITatoren Pythium sp. BupineHo 3 MiHepaabHOI Baty,
10 BUKOPYMCTOBYETbCS Y IiipononHil Termui. [larorenHicts Pythium sp.
BM3HAYa/IM MeTOOM iH(iKyBaHH:A IIPOPOCTKIB Oripka y BoJoriit kamepi 3a
tremneparypu 24°C. [Insa Binbopy aktuBHux mramis Trichoderma mwopno Py-
thium sp., BUBYaIM IXHIO AHTArOHICTUYHY aKTUMBHICTb METOLOM IOABIHUX
Kynpryp. Ha 10-Ty mo6y BM3Ha4Yany MOKasHUK iHriOyBaHHA IpubiB OMH
opHuM (%). PesynpraTu. 3a Bi3HauYeHHsI IaTOTeHHOCTI i30Ty Pythium sp.
LIOJI0 IPOPOCTKIB oripka Ha 4-Ty moOy Hacrama 100% 3armbenp BCix ma-
poctkiB. IIpu BuBueHHi aHTaronismy rpu6bis Trichoderma Ta Pythium sp.
BiJI3Ha4€HO BYCOKY IIBUJIKiCTb 3pOCTaHH: OOMilleTy y KoHTpoii. Yepes 50 rox
Mic/Is BUCIBY ITATOTeH 3aceNnB YCI0 arapoBy MIacTMHKY. OTHAK y MOABITHIX
KynpTypax rpubu Trichoderma ctpuMyBanu 3pocTaHts ooMinery. Ha 10-ty
no6y 4 wramm: T. lignorum (syn. T. viride) CNMN-FD-14, T. asperellum,
T. koningii Ta Trichoderma sp. 1K KonoHi3yBa/ayu HaTtoreH 3 IMOKa3HUKOM
inri6ysanus 100%. Inuti rpubn Trichoderma inribysanm maTorex Ha 83,5—
94,1%. Bucnosku. IlItamu Trichoderma 3 BUCOKOIO iHTiOYI040I0 aKTUBHICTIO
MOXYTb OYyTM BUKOPKUCTaHI fAK INPOAYLEHT Oiomperapary jif 3axuUCTy
TeIUINYHUX KYJIBTYP Bif oomiuety Pythium sp.

Pythium sp; Trichoderma spp; maToreH; mram; aHTaroHiCTHYHA
AKTUBHICTh; MOJABIHA KyJbTYypa

[Mesixi Bunu ooMineTiB Pythium spp. nye arpecuBHi, BpaXKaloTh MOJIOJI
POCIMHHI TKAHWHM OTipKiB, Mepi0 Ta TOMAaTiB, 10 MPU3BOAUTH 10 3HAU-
HUX BTpaT ypoxato. [laToreH mommproeTbesl 300CIOpaMu, BUXiA SKUX i3
CIIOpaHTiiB MOXJIMBUIA JIMIIE 3a HAasIBHOCTI Kpamneiab Boau. Lle cTBoploe
He0e3MeKy y TeIUTUIISAX 3 BUKOPUCTAHHSIM TiIPOTIOHHMX TEXHOJIOTIM.

[Tpu BUpOIIyBaHHI POCIUH y CyYaCHUX TEIUIULISX, i OCOOJIUBO 3 BUKO-
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PUCTAHHSM TiIPOIIOHHUX TEXHOJIOTIH, BEJIMKOTO 3HAYEHHS HaOyBae 310p0-
Ba KopeHeBa cucTtema. IlimBuilieHa BOJIOTiCTh, KOJIMBAHHS TeMIIEpaTypHUX
MOKAa3HUKIB y KOpeHeBill 30HI HUXYe HOPMU, HU3LKUI piBeHb KUCHIO
B TTOKMBHOMY CYOCTpaTi MPU3BOISITh A0 PO3BUTKY KOPEHEBUX THUJIEH,
30yIHUKAMM SIKUX MOXYTb OyTu BUIM Pythium spp. Pin Pythium — ue
IPYHTOBI OOMILIETH Bifl yMOBHO-TIATOT€HHUX 10 BUCOKOBIPYJEHTHUX 30y~
HUKIB THWJIEN 6aratbox BUIIiB POCIUH. BOHU € rpubononiOHMMU OpraHis-
MaMH, 1110 BimHOCAThCS 10 Kiacy Oomycetes, mopsiaky Peronosporales, cim.
Pythiaceae J. Schrot. 1893, moinpiooThCsl 300CIOpaMU, sSIKi YTBOPIOIOThCS
B CITIOpPAHTisIX, a iX BUXiJ MOXJIUBUI JIMIIE 32 HASIBHOCTI Kpariesb Boau [1].
3o00cropu, 110 JOCSTIN MTOBEPXHiI KOPEHS POCIUHU, TTEPETBOPIOIOTHCS Ha
LIMCTY, MPOPOCTAIOTh i YTBOPIOIOTH Ti(hu, SIKi BUAUISIOTH TiIPONITUYHI (ep-
MEHTH, 110 PO3KJIANAIOTh KOpeHeBY TKaHuHYy. Ha Kopinui pocaun Pythium
YTBOPIOIOTHCSI OOCMOPHU 1 XJIaMiIOCTIOPH, SIKi MOXKYTh BUTPUMYBATH TPUBAJTi
HECIPUSITIMBI YMOBH, a 1€ CIIPUsI€E HAKOTTMYEHHIO Ta MOIIMPEHHIO MaTore-
HY B I'DYHTi, BOJi Ta PELIMPKYIIOIOUOMY MOXUBHOMY PO3UYMHI.

IIpencraBHuKu cimeiicTBa Pythiaceae — (axkynbTaTUBHI Mapa3uTu,
JIesTKi BUIA JyXXKe arpeCcUBHi, ypaxyloTh moHaa 150 BUIIiB BUIIIMX POCTWH.
Binburicte BuniB Pythium — 30yIHVUKUA 3aXBOPIOBaHb, yPaxXylOTh MOJIOAI
POCIMHHI TKAHUHU TOPOXY, OypsIKiB, cajaTy, KaIllyCTH, PeANCKU, TIOTIOHY,
TEeTJIMYHUX KYJBTYP OTipKiB, MepILio Ta ToMatiB. Lle BUKiInkae nocxomnose i
MiCJISICXOIOBE B’STHEHHSI, 3HVXKEHHS CUJIA 3POCTaHHS CisSIHIIIB, 1110 BUXKWIH,
abo ixHio 3aru6enb. KpiM Toro, BOHU ypaxyioTh KOPiHHSI JOPOCIUX POC-
JINH, BUKJIMKAIOYM KOPEHEBY THWJIb, BaXKi HEKPO3W Ta 3aTPUMKY POCTY.
3aBaaHi 30MTKW MIPU3BOIATH 10 3HAYHMX BTpAT ypoxaw. CopTiB, CTINKMUX
npotu Pythium spp., HEMae.

Mema docaidxncenv — BUSIBUTU BUCOKOBipyJeHTHUI rpud Trichoderma
Pers. ex Fr. a5 3axucty TeIUIMYHMX KYJbTYP Bill TaTOT€HHOTO OOMILIETY
Pythium sp.

Pesyavmamu ma o6206openns. JlocnimkeHnHst ipopommm y 2022 p. y
71a6OpaTOPHUX YMOBAX B IHCTUTYTi reHeTHKH, (hi3ioNorii Ta 3aXUCTy POCIUH
y cknani lepxaBHOro yHiBepcuteTy MoJioBu.

O0’exTamMu JgociimkeHb Oyau mrtamu rpubiB Trichoderma: T. virens
CNMN-FD-13, T. lignorum (syn. T. viride) CNMN-FD-14 ta T. harzianum
CNMN-FD-16 (Th-7F) — npoayuentu 6ionpenaparis Gliocladind-SC,
Trichodermina-SC, Trichodermina-BL ta Trichodermina Th-7F-BL,
BHeceHi 1o Jlep:kaBHOTO pericTpy KOIUTIB (hiTOCAHITApHOTO MPpU3HAYCHHS
MonnoBu [2], a TaKOX TIepPCIEKTUBHI 130JIITH i3 pobouoi Kosekiii. Ia-
ToreH Pythium sp. BUIIJIEHO 3 MiHEpaJbHOI BaTH, sIKA BUKOPUCTOBYETHCS
B TiAPOMOHHIN TEIIMILi, OOMILET BUIUISLUIM 3 YCiX MPOO, B3SITUX Y Pi3HUX
YacTUHAaX TEIUIULi Tioliero 3 ra.

[TaTorenHictb Pythium sp. BU3HAYaIX METOAOM iH(IKyBaHHS ITPOPOC-
TKiB oripka copTy KoHKypeHT: 4-AeHHiI TPOPOCTKU TOMIIIAJIN Y BOJIOTY
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kamepy B yainku [lerpi 3 arapoBum auckom niamerpom 10 mwm, 3apocinm
5-IIEHHOIO KyJIBTYPOIO OOMilLleTy. [HKyOyBaiu mpu Temmeparypi 24°C, cro-
crepiranu mwoaHs [3].

11 BUSIBIIEHHST HAOLIbII aKTUBHMX 1ITaMiB/i307151TiB Trichoderma mo
BiIHOIIEHHIO 10 Pythium sp., BUBYAIW IXHIO AHTarOHiICTUYHY aKTUBHICTb
METOJIOM 3YCTPiYHMX KYJIBTYp Ha arapoBOMY MTOXWBHOMY CEPEIOBUIIL, 1110
MICTUTh KapTOIUISIHUU BinBap. IlociB 6ji0KamMu, MOBTOPHICTh TpUPa30Ba
[4]. KyabtuByBanu rpu temriepatypi 28°C — onTUMaIbHI 11 TOCITIIKY-
BaHUX TpubiB. Pamiyc KoJIOHII BUMipIOBaM LIOAHS JiHIHHUM METOJAOM
(MM), Ha 6-Ty Ta 10-TY 100y OOYMC/TIOBAIM MOKA3HUK iHriOyBaHHS rpuOiB
onuH omHUM (%). OuiHoBaNM B Gajax CTyIiHb HApOCTAHHSI aHTaroHicTa
Ha KOJIOHit0 Pythium: 0 6ayiB — HapocTaHHS HeMae, | OaJl — aHTaroHiCT
3aiimae 25% moli KoJsioHii maroreny, 2 6aau — 25—50%, 3 Oanu —
51—75%, 4 6anu — anraroHict 3aitMae 76—100% rIoIIi KOJIOHIT IMaToreHy
[5]. ITpoBOaMIM MiIKpOCKOITYyBaHHS IPUOIB y 30HAX HAPOCTAHHSI.

Jlnst BUBHaU€HHSI aHTUMYHTaJIbHOI aKTUBHOCTI IpubiB Trichoderma no
BiIHOWIEHHIO A0 Pythium sp. BAKOPUCTOBYBAIM (pyraT (HATUBHY KYJIbTY-
paJibHY piavHYy). BuBuanu Meronom audysii B arap 3 BAKOPUCTAHHSIM Me-
TaJIeBUX UITIHAPUKIB [4].

ITpyHUMIT BUKOPUCTAHHSI XMBUX MIKPOOPraHi3MiB y 3aXMCTi POCIUH
OynyeThCcs Ha SIBUILAX aHTAaroHi3My — 1I€ MOXJIMBICTb T'HOOJIEHHS, BUTIC-
HEHHS Ta MPUAYLIEHHS] OAHUX BUAIB MIKpOOpraHi3MmiB iHIIMMU. AHTaro-
Hi3M BMHUKAE B pe3yJibTaTi Oe3mocepelHbol B3aEMOil MixK JBOMa MiKpO-
opraHi3MaMm#, 110 3aiiMaloTh Ty camy ekosioriuHy Himry. [llnpoko moim-
pEeHUMM B MIPUPOJI aHTaroHictamu ¢itonaroreHiB € rpudbu Trichoderma,
BOHM MAalOTh Y CBOEMY PO3IMOPSIXKEHHI HU3KY MEXaHi3MiB, 1110 1al0Th MOX-
JIUBICTh MPUIYLIYBaTU 0aratbox 30yIHUKIB XBOPOO KYJIbTYPHUX POCIWH.
Jlo MxX MexaHi3MiB BiZHOCSTB: MiKOMapa3uTu3M, aHTH0i03, KOHKYPEHILil0
3a MOXWBHI PEYOBUHU Ta 3a MPOCTip (IIBUIKE PO3MHOXEHHSI aHTaroHicTa
Ta BUTICHEHHS MATOTreHY), CTIMKICTh A0 CTPeCiB, iHAKTUBALlil0 (HDEePMEHTIB
¢ditomarorenis. ['pubu Trichoderma € MBUIKOPOCTUMU, B YUCTiil KyJIbTYypi
yepe3 4—6 mi0 mmicast BUCIBY OJIOKOM 3acessIEThCSI BCSI arapoBa IulaTiBKa
vyamku Ilerpi [6, 7].

IIpu BU3HAUYEHHI MAaTOT€HHOCTI i30JTy Pythium sp. 11040 TPOPOCT-
KiB oripka BiJ3HaueHoO, 1110 BXe Ha 3-Ti0 A00y IMaToreH BUSIBUB BUCOKY
BipYJICHTHICTb, CTE€OJMHKMU MapOCTKiB CTaaud BOASHUCTUMMU, MPU JOTUKY
TKaHWHA po3KJjagaiacs, Ha 4-ty no0y Hacrana 100% 3arubeiib BCix mapo-
CTKiB. 3a MiKpOCKOITiIOBaHHSI B POCIMHHUX KJIITUHAX BUSIBICHO BEJIUKY
KiJIbKicTh oocmiop (puc. 1).

I[Ipy BUBYEHHi aHTaroHiCTUYHMUX B3a€EMUH rpudiB Trichoderma ta
Pythium sp. Bii3HaueHa BHCOKa LIBUIKICTh 3pOCTaHHS oomileTy. Uepes
24 ronvHU paaiyc KOJOHii Pythium sp. y KOHTPOJi CTAaHOBUB 45 MM, 4yepe3
50 romuH OyJna 3acejieHa BCS arapoBa ItacTuHKA. OmHAK y MOABIMHMX
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a 0 B
Puc. 1. BusHaueHHs naToreHHOCTi i30Ty Pythium sp. 10 NpopPOCTKiB oripka:
a — yncTa Kyabrypa Pythium sp., KOHTpoJb; 06 — mapocTKu, 1 — KOHTPOJIb,
2 — 3aru0.i indiikosauni Pythium sp.; B — oinii Pythium sp.
Y KJITHHAX mpopocTKa, X400

KynbTypax rpudu Trichoderma cTpuMyBaiu 3pOCTaHHSI OOMILIETY, pajiyc
KOJIOHii Pythium sp. yepe3 48 roa 3poCTaHHSI CTAaHOBUB Bia 41 MM y KyJb-
typi 3 T. koningii 1o 68 mm y Kynbtypi 3 T. virens CNMN-FD-13 (Bin 20
10 51%). Ha tpetio 1o0Oy Ta y HACTYIHI JHI y BCiX BapiaHTaxX KOJIOHIi rpu-
6iB Trichoderma 30inmbliyBajucs i MOYABCST TIPOIEC KOJOHI3allii ITaToreHy
(puc. 2, Tabn. 1).

a 0 B r

Puc. 2. ITongiiina KyabTypa oomiuery Pythium sp. i rpudiB
Trichoderma na TpeTio 100y 3pOCTAHHS:
a — T. virens CNMN-FD-13; 6 — T. lignorum (syn. T. viride) CNMN-FD-14;
B — T. harzianum CNMN-FD-16 (Th-7F); r — T. asperellum

Bucoky aHTaroHiCTUYHY aKTUBHIiCTb 10 Pythium sp. BUSIBUIU IITaMU
T. lignorum (syn. T. viride) CNMN-FD-14, T. asperellum, T. koningii Ta i30-
gt Trichoderma sp. 1K, 1o mecsToro gHs 3pOCTaHHSI BOHU ITOBHICTIO KOJIO-
Hi3yBaJli MMaTOreH i3 moka3HukoM iHrioyBanHs 100%. VY wramiB T. virens
CNMN-FD-13 i T. harzianum CNMN-FD-16 anrarotiam 10 ooMiLIETy
BUSIBUBCS JEIIO CJIa0IIMM, Ha 6-Ty 10Oy 3pOCTaHHS IMOKA3HUK iHTi0YBaHHS
cranosus 80,0 i 81,2%, na 10-ty nody — 89,4 ta 83,5%, BinmosinHo, 3i
CTyNE€HEeM HapoCTaHHS Ha mnatoreH 4 6anu. [3onsatu Trichoderma sp. 13T,
sp. 2N ta sp. 14N Ha 10-1y 100y iHrioyBaau natoreH Ha 87—94% (ta0.,
puc. 3).

3a xapakTtepoM pocty rpudu Trichoderma y noaBiiiHiii KyJabTypi BUSB-
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XapakTepucTHKA aHTAaroHiCTHYHOI B3aemoii rpudiB Trichoderma
Ta oomiuera Pythium sp. y noagiiiHiii KyabTypi

E Papniyc kononiii, MM % iHri0yBaHHs z
1 ==
E Bapiaur — Jlo6a - = éE g
‘2 | moagiiina KynbTypa = & ExE
= 2-ra | 314 | 6ma | 10-ta | ©& | =& |[gEE
& E2| £E5 |REE
{ gbv_"fg”s 17£0,9 | 18+1,5 | 68+1,6 | 76£0,3 | 20,0 | 10,6 |
Pythinm sp 68 0,9 | 67+1,4 | 17£1,0 | 9£0,7 | 80,0 | 89,4
5 | L lignorum 30403 | 34+1,0 | 48+1,5 | 85+0 | 435 | 0 A
Pythium sp 55+0,6 | 51+1,0 | 37+1,5 0 56,5 | 100
3 | Liarcianim 26+1,0 | 34£1,0 [ 69£1,0 | 71415 | 188 | 165 |
Pythium sp 58+1,1 | 51+1,0 | 16+1,0 | 14£1,5 | 81,2 | 83,5
4 T. asperellum- 21+0,6 | 25+0,3 | 84+0 85+0 1,2 0 4
Pythium sp. 65+0,7 | 61+0,6 | 1£0 0 98,8 | 100
s | 7. koningii 44+0,3 | 45%0,3 | 67%1,7 | 85+0 | 212 | © 4
Pythium sp. 41+40,5 | 40+0,6 | 18+0,9 | 0 78,8 | 100
¢ | Tr-sp. 2N 2440,6 | 25+0,3 | 66%0,6 | 75+0,6 | 22,4 | 118 |
Pythium sp. 61+0,7 | 60+0,3 | 19+0,6 | 10+0,5 | 77,6 | 88,2
7 | Tr.sp. 14N 24+1,0 | 26+1,0 | 68+0,6 | 80+0 | 20,0 | 5.9 4
Pythium sp. 61+1,0 | 59+1,2 | 17+1,5 | 5+0 | 80,0 | 94,1
g | Tr-sp. 13T 20+0,6 | 2540,3 | 57%1,5 | 74+1,5 | 329 | 129 |
Pythium sp. 68+0,3 | 66+1,5 | 25+1,7 | 11£1,7 | 70,6 | 87,1
9| 7 sp. 1K 20+0,6 | 25+0,3 | 82+0 | 850 | 3.5 0 4
Pythium sp. 65+0,7 | 60+0,3 | 3+0 0 96,5 | 100
10 lf(y)ff;gg”ﬂsbp 7540 | 8540 | 85+0 | 85+0 - - -
a 0 B r

Puc. 3. Ioagiiina KyabTypa oominery Pythium sp. i rpu6iB
Trichoderma na necsary 100y 3pOCTAHHS:
a — T. virens CNMN-FD-13; 6 — T. lignorum (syn. T. viride) CNMN-FD-14;
B — T. harzianum CNMN-FD-16 (Th-7F); r — T. asperellum
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Jistia (bYHTICTaTUYHUM aJliMeHTapHUI Ta TEPUTOPIAIbHUI aHTarOHI3M, TIPU
SIKOMY BiOyBajocsl HApOCTaHHS KOJIOHi1 rpuda Trichoderma Ha TIOBEpXHIO
(¢iTonaToreHHOI KOJOHII, B pe3yJbTaTi 0ro 3poCcTaHHSI MPUITMHSIIOCS.

MikpockomnitoBaHHS TTOABIHHUX KYJbTYp Y 30HAX HAPOCTAHHS aHTaro-
HIiCTiB Ha KoJIOHit0 Pythium sp. nmpoBonuau Ha 10-ty no0y. B pesynbraTi
OyJi0 3a3Ha4YeHO, 110 HaWvacrtimme rpubu Trichoderma pyitHyBalIm Milie-
JIiil ooMmilleTy, 1e crioctepiranocst y KyaeTypi 3 7. harzianum, T. virens,
T. lignorum, Trichoderma sp. 14N (puc. 4).

a 0

Puc. 4. MikpocKoniloBaHHS MOABIHHUX KYJbTYP
Y 30HaX HAPOCTAHHS AHTATOHICTIB HA KOJIOHi0 Pythium sp.:
a — yucTa Kyabrypa Pythium sp., KoHTpoab, X400; 6 — pyidHyBaHHS MilleJIii0
y npucytHocti 1. harzianum, %400

[MotyxHwuit iHriOyloumii ehexT, nedopMmallis Ta Ji3uc Milesilo Bil-
3HaueHi y KyabTypi 3 7. koningii. Y nipucytHocti T. asperellum BUSIBIEHO
nedopMallito Ta pyiiHyBaHHSI oocnop (B iHIIMX KyJbTypax OOCIIOp He ITo-
MidyeHo). Y kyuabtypi 3 T. lignorum crioctepirajd yTBOPEHHSI aHTEPUIIiB,
SKi Yy YACTil KynbTypi Pythium Sp. TparisiioTbCsl HE 4acTo.

DyHTIMAHY aKTUBHICTH (hyraTy KyJbTypaJbHOI PIIWHY 10O MaTore-
HY Pythium sp. BU3Ha4aJaId METOIOM OU(y3ii arap 3 BAKOPUCTAaHHSIM MeTa-
JIEBUX UMIIHIAPUKIB. 3a MiIcyMKaMu €KCIEpUMEHTY 3a3HauyeHo, 1110 MeTa-
OoJTiTH, SIKi YTBOPIOIOTBCS B TIPOLIECI KYJIbTUBYBaHHsI IpubiB Trichoderma
B piIKili KyJabTypi, He HaJalOTh iHriOy0OUYOi il Ha oomileT. MIMOBipHO,
TaKOTO arpeCUBHOIO IMAaTOTEHYy MOXE IPUTHIYYBaTH, 3HUKYBAaTH Ta BUTiC-
HSITH JIWIIIE XXWBa KyJbTypa aHTaroHicTa.

BUCHOBOK
B pesynbraTi npoBeaeHUX AOCIiAXeHb BCTAHOBJIEHO, 110 OOMilIET
Pythium sp., BUniIeHUIA 3 TETJIMYHOTO CyOCTpaTy, € arpeCUBHUM TaTo-
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TeHOM, TIpU iH(iKyBaHHI TPOPOCTKIB OTipKa iXx 3aruOesb Bif3HaueHa Ha
4-1y no0y. Oominiety Pythium sp. BIaCTMBa BUCOKA IIBUIKICTh 3POCTaHHS
Ha arapoBMX CEpeJOBHILAX 3 KApPTOIUISTHUM BiIBapoM, OJQHAK y MOABIMHIN
KyJIbTypi yepe3 2 poou rpudu Trichoderma cTpyuMyBaiu 3pOCTaHHS TaTo-
reHy Ha 20—51%. BHUcoOKy aHTaroHiCTMYHY aKTUBHICTh OO0 Pythium sp.
BusiBwin 1ramu 1. lignorum (syn. T. viride) CNMN-FD-14, T. asperellum,
T. koningii Ta i3onat sp. 1K. 1o necstoro nHs1 3pOCTaHHS BOHU TOBHIC-
TIO KOJIOHI3YBaJIi TMaToreH i3 nmokasHukoM iHrioysanust 100%. Kynerypu
Trichoderma BusiBUIM (DyHTiCTATUYHUIA aJliMEHTapHUIA Ta TEPUTOPiaTbHUI
aHTaroHi3M, MpsiMe Mapa3uTyBaHHsI Ha maToreHi Pythium sp. Ta NMPUTHi-
YyeHHsI po3BUTKY Milenito. llltamu Trichoderma 3 BUCOKOIO iHTiOy10UOIO
aKTUBHICTIO MOXYTh OYyTM BUKOPHUCTAHI SIK MPOAYLIEHT Oiornpenapary st
3aXUCTY TEIUIMYHUX KYJIbTYP Bim oomiuety Pythium sp.

DiHaHCyBaHHSA: JOCJIIIKEHHS IIPOBEICHO Y paMKax Ipoekty JlepkaBHOI
ITporpamu 20.80009.7007.16 «CruHeprisM MixX NpUpoIHUMU (aKTOopaMu Ta
€KOJIOTIYHO HELIKiJUTMBUMM MiKpOOiOJOTiYHUMHU 3acO0aMU PEryJIrOBaHHS
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Trichoderma fungi for the protection of greenhouse
crops against oomycete Pythium sp.

Goal. To identify a highly virulent fungus Trichoderma Pers. ex Fr. to pro-
tect greenhouse crops from the pathogen Pythium sp. Methods. The objects
of research were strains/isolates of Trichoderma sp. from the working collec-
tion of the laboratory. The pathogen Pythium sp. was isolated from mineral
wool used in a hydroponic greenhouse. The pathogenicity of Pythium sp. was
determined by infecting cucumber seedlings in a humid chamber at 24°C. To
select active strains of Trichoderma against Pythium sp., their antagonistic ac-
tivity was studied by the method of double cultures. On day 10, the inhibition
rate of fungi by each other (%) was determined. Results. When determining
the pathogenicity of the isolate Pythium sp. against cucumber seedlings on
day 4, 100% death of all sprouts occurred. When studying the antagonism
of Trichoderma and Pythium sp. fungi, a high growth rate of oomycete was
observed in the control. In 50 h after sowing, the pathogen colonized the
entire agar plate. However, in double cultures, Trichoderma fungi inhibited
the growth of oomycete. On day 10, 4 strains: T. lignorum (syn. T. viride)
CNMN-FD-14, T. asperellum, T. koningii and Trichoderma sp. 1K colonized
the pathogen with an inhibition rate of 100%. Other Trichoderma fungi in-
hibited the pathogen by 83.5—94.1%. Conclusions. Trichoderma strains
with high inhibitory activity can be used as a producer of a biological product
for the protection of greenhouse crops from Pythium sp. oomycete.

Pythium sp; Trichoderma spp; pathogen; strain; antagonistic activity;

dual culture
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CONTROL OF POTATO WART DISEASE
(SYNCHYTRIUM ENDOBIOTICUM) BY FUNGICIDE
SOIL TREATMENTS

Synchytrium endobioticum is the causative agent of potato wart disease
and can remain in the soil for several years via its sporangia. Effective protec-
tion against this disease includes quarantine and the use of disease-resistant
potato varieties. However, so far it has not been eradicated. The aim of this
study was to determine the effect of fungicides for soil treatment to protect
against potato wart. Experiments were conducted with propamocarb hydro-
chloride 722 SC g/1, metalaxyl M + fludioxonil 10 + 25 g/1, gimexazole 360 g/1,
tolklofos methyl + thiram 30 + 30%, dimethomorph + cuproxy chloride
6 + 40WP, famoxadone + cymoxanil 22.5 + 30%, Mandipropamide + Man-
coceb 5 + 60%, Zoxamide + Mancoceb 8.3 + 66.7% in the growth chamber
and field conditions — showed that Famoxadone + Cimoxanil 22.5 + 30% is
able to protect against the disease by 100% in both experimental conditions.

potato wart disease, Synchytrium endobioticum; fungicides; control; soil
treatments

Introduction. The only cultivated host of Synchytrium endobioticum is
potatoes, but wild Solanum spp. are also infected. A number of solanaceous
plants, including tomatoes, can be artificially inoculated. The fungus affects
the tuber initials and tubers, but not the roots. Early infection of young
developing tubers results in their becoming so distorted and spongy as to
be scarcely recognizable. In older tubers, only the eyes are infected; they
develop into characteristic, warty, cauliflower-like protuberances; these are
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initially whitish or green if exposed to light, but gradually darken and even-
tually rot and disintegrate. The whole tuber may be entirely replaced by the
warty proliferation. Similar warts occur on stolons. Warts which develop in
a potato store, i.e. in the dark, may show the same colour as the tubers skin.
(Smith et al. 1997) S. endobioticum is an obligate soil borne Chytrid fungus.
The fungus can survive approximately 30 years in the dept of 50 cm in soil
(Smith et al. 1997) and can infect the susceptible hosts in this time period.

Wart control relies on the statutory measures like quarantine wart re-
sistance remains an important element to be considered in potato breeding
programmes, especially in central and Eastern Europe, (Stachewicz, 1984;
Potocek & Broz, 1988). Previous chemical control studies using fungicides
were usually failed. Effectiveness of Triforine, Thiophanate methyl, Carben-
dazim, Carboxin, Carboxin + Captan, Thiabendazole and Benomyl applied
to potato tubers were screened in greenhouse and field. Only carbendazim
showed slight fungicidal effect on the disease (Hampson 1977). Hampson
(1977) also indicated that the critical time for the control of the disease
was the period between release of zoospores from resting sporangia and the
infection of the zoospores to sprouts, stolon buds and tuber eyes of potatoes.

The eradication of the pathogen from the soil was succeeded by massive
use of toxic chemicals which were highly phytotoxic (Hampson 1988). For-
malin has often been tried as a soil disinfectant (Erickson, 1914, Roach et
al. 1925). In cooperative eradication programs was applied in West Virginia-
na, applications of formalin and copper sulphate eliminated the sporangia
after 10 years (Brooks et al. 1974). Additionally mercuric chloride and
Bordeaux mixture were also used effectively (Hunt et al. 1925). Roach and
Glynne (1928) indicated that application of sulphure preparations caused
reduction in the infection.

As biological control approach, application of Thiobacillus thiooxydans to
soil resulted erratic results (Roach et al. 1925). Use of steam treatment to the
soil also abandoned in Pennsilvania, USA, because irregularity of topography
affected the efficacy (Hampson 1988). Formaldehide was investigated as soil
disinfectant for many times. Erikson (1914) applied formaldehide to the soil
as 10 1/m? two week before sowing. This application reduced the infection
rate, and the results implied that formaldehide can be used for eradication
of wart disease. However Roach et al (1925) indicated that formaldehide
caused inconsistent results. Hampson (1985) examined the effectiveness of
lime against to wart disease, but the results were also inconsistent.

Because of the fact that potato wart disease is a quarantine organism
and its tolerance is zero, it is obligatory that exported agricultural row ma-
terial should have been grown in S. endobioticum free soil (EU 1969, 2022).
Infested areas quarantined for many years. This research was conducted in
order to determine effective fungicides to eradication of sporangia of wart
disease agent.
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Materials and Method

Determination of inoculum concentration of field soils.

Soil samples were collected from infested fields according to EPPO
2003. Sporangial concentration of the soil samples were determined accor-
ding to Hampson and Thompson (1977).

Laboratory experiments

Soil samples which collected from selected infested areas were weighted
as 2 kg The fungicides used in the trials and their suspension concentrations
were given in Table 1. Each fungicide was used in two different concen-
trations (Concentration 1 (low) and Concentration 2 (high). Soil samples
were treated with fungicide suspensions that enough volume for drenching.
Fifteen days after treatment, 45 g soil sample was applied on each potato
tubers (Marabel cv.) in average S5cm diameter, located in germination vials.
After the inoculation, the vials incubated for 75 days under 18°C and 85%
relative humidity. The potato tubers were moistened regularly.

After the incubation for 75 days, potato tubers were removed, washed
under tap water and potato sprouts were investigated for warts. Discase
evaluations were done according to disease scale (PM 7/28), EPPO 2004.
Disease severities were calculated by using Towsend-Heuberger formula.
Effectiveness of fungicides were determined. Data were subjected to ANOVA
at the P=0.05 level and comparisons were done by using Duncan’s Multiple
Range Test.

Field experiments

The fungicides that found effective in vitro tests, were evaluated for field
performance. Two fields that contain the highest sporangial concentration
were selected for the field trials. The experiments were arranged according
to random block design with 4 replications. Each plot was 3 m?. Fungicides

1. Fungicides that used in laboratory trials
and application concentrations

Concentrations g or ml/l water
Fungicides
1 (Low) 2 (High)
Propamocarb hydrochloride 722 SC g/It 3.5ml 7 ml
Metalaxyl M + Fludioxonil 10 + 25 g/I 2.5 ml 5 ml
Hymexazol 360 g/1 3ml 6 ml
Tolclophos Methyl + Thiram 30 + 30% 6g 12¢g
Dimethomorph + Copperoxychloride 6 + 40WP 3g 6g
Famoxadone + Cymoxanil 22.5 + 30% 04¢g 0.8¢g
Mandipromid + Mancozeb 5 + 60% 35¢g 7g
Zoxamide + Mancozeb 8.3 + 66.7% 1.8¢g 36¢g
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were suspended in 100 1 water and each plot were drenched with 25 1 of fun-
gicide suspensions. 15 days after the fungicide application, 10 potato tubers
(Marabel cv.) were sown to each plot. Second fungicide applications were
done when the plants reached to 25 cm. The third fungicide applications
were done 20 days after second fungicide applications.

Evaluation of the field trials were performed during harvest and by ob-
serving tubers and by counting the tubers diseased (with warts) and healthy
(without wart). The percentage of diseased tubers were calculated and the
data were subjected to ANOVA at the P=0.05 level and comparisons were
done by using Duncan’s Multiple Range Test.

Results and Discussion

Laboratory tests

The first symptoms were observed on all the control tubers. After that
wart developments occured on the tubers treated with both concentration
(1 and 2) of Propamocarb hydrochloride, Metalaxyl M + Fludioxonil and
Hymexazol. Effects of Propamocarb hydrochloride were 55% in concen-
tration 1 and 92.50% in concentration 2. Effects of Metalaxyl M + Fludio-
xonil were 75% in concentration 1 and 77.5% in concentration 2. Effects
of Hymexazol were 72.5% in concentration 1 and 95% in concentration 2.

Famoxadone + Cymoxanil, Dimethomorph + Copperoxychloride,
Zoxamide + Mancozeb, Mandipromid+Mancozeb and Tolclophos Me-
thyl + Thiram totally inhibited the fungus in the soil and supress the wart
development on the potato sprouts in all concentrations (Table 2).

Field Experiments

Effects of Fungicides on disease development in the field.

The fungicides which inhibited the sporangia in the soil totally in la-
boratory trials were Tolclophos Methyl + Thiram, Dimethomorph + Cop-

2. Effects (%) of fungicides, applications, in two different concentrations
to the infected soil on the wart development on potato sprouts

Effects (%)
Fungicides
Concentration 1 | Concentration 2

Propamocarb hydrochloride 722 SC g/It 55+2.89a* 92.50+4.79b
Metalaxyl M + Fludioxonil 10 + 25 g/1 75+2.89b 77.5£2.5 a
Hymexazol 360 g/1 72.518.54b 9542.89b
Tolclophos Methyl + Thiram 30 + 30% 100c 100c
Dimethomorph + Copperoxychloride 6 + 40g/kg 100c 100c
Famoxadone + Cymoxanil 22.5 + 30% 100c 100c
Mandipromid + Mancozeb 5 + 60% 100c 100c
Zoxamide + Mancozeb 8.3 + 66.7% 100c 100c
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Figure 1. Wart symtoms in 0.025, 0.05 and 0.1 g/L
Famoxadone + Cymoxanil applied soils

peroxychloride, Famoxa-
done + Cymoxanil, Man-
dipropamid + Mancozeb
and Zoxamide + Manco-
zeb were evaluated in two
infested field condition.
The effects of fungicides on
wart development rate in
field 1 (87 sporangia/g soil)
were given in Table 3. The
disease was inhibited totally
by Famoxadone + Cymo-
xanil.

Tolclophos Methyl +
Thiram application was
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Figure 3. Inhibitionof wart development in 0.2 g/L
Famoxadone + Cymoxanil applied soil

followed by Mandipropamid + Mancozeb with %93.92 effect Dimetho-
morph + Copperoxychloride with %93.73 effect and Zoxamide + Man-
cozeb with %92.29 effect respectively (Table 3). All the fungicides tested,
decreased the disease severities and the differences between the inhibition
rates of the fungicides were not statistically significant (P>0.05). In Famoxa-
done + Cymoxanil applied plots any wart symptom observed on potato
plants. Despite their total inhibition effects in laboratory trials, some fungi-
cides could not inhibit totally the wart development in some plots but the
disease severities were significantly less than the control (P>0.05).

Figure 4. Tubers with any wart in Famoxadone +
Cymoxanil applied plots
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3. Effects of fungicides on total tuber numbers, diseased tuber rates and

disease rates and percent effects of fungicides in field 1

Total tuber

Diseased tuber

Disease rate

Fungicides number number (%) Effect(%)
71 1 1.41 96.58
43 0 0 100
T R N T
56 0 0 100
56+5.6b 0.25£0.25b 0.35£0.35b | 99.1510.86a
33 1 3.03 87.88
Dimethomorph + 32 0 0 100
Copperoxychloride 47 0 0 100
6+ 40WP 97 5 5.15 87.13
52.25+15.3b 1.50+1.19b 2.05+1.26b | 93.75%3.61a
49 0 0 100
Famoxadone + 3 0 0 100
Cymoxanil 60 0 0 100
22.5 + 30% 101 0 0 100
61.25+14.2b 0£0b 0=0b 100+0a
108 3 2.77 93.29
136 5 3.68 85.28
rhandiproparid 166 2 1.20 97.12
145 0 0 100
138.5+12.02a | 2.50+1.04b 1.91+£0.82b | 93.92+3.19a
92 0 0 100
Zoxamide + 125 0 0 100
Mancozeb 83 3 3.61 91.34
8.3+ 66.7% 124 11 8.87 77.83
106+10.84a 3.50+2.6b 3.12+2.1b | 92.29+5.24a
63 26 41.27 -
60 15 25 -
Control 72 30 41.67 -
55 22 40 -
62.5+3.57b 23.251+3.2a | 36.9914.01a -
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Tolclophos Methyl + Thiram application followed Famoxadone + Cy-
moxanil with %99.15 inhibition effect (Figure 5).

In one of Tolclophos Me-
thyl + Thiram applied plots,
1.41% disease rate was observed,
any simptom was found in other
plots. Consequently mean disease
rate was calculated %0.35 for Tol-
clophos Methyl + Thiram. In Di-
methomorph + Copperoxychloride
applied plot 1 and Plot 2, disease
rates were 3.03% and 5.15% re-
spectively. There was no disease
symtoms in the other plots. Con-
sequently the mean disease rate

Figure 5 The single tuber with a wart of Dimethomorph + Copperoxy_

symtom in Tolclop_hos Methyl + Thiram chloride applications was 2.05%.

applied plots In Mandipropamid + Mancozeb

applications, disease rates of Ist,

2nd and 3rd plots were %2.77, %3.68 and %1.20 respectively. There was

no disease symptom in 4th plot Consequently the mean disease rate of
Mandipropamid + Mancozeb was 1.91%.

Zoxamide + Mancozeb applied 3rd and 4th plots revealed 3.61 and
8.87% disease rates respectively, the mean disease rate was 3.12%. The
number of diseased tubers, disease rates and percent effects of fungicides for
field 1 were given Table 3. All the tested fungicides were decreased symptom
development rates on tubers significantly (P>0.05). Differences between
the disease rates and percent effects of tested fungicides were insignificant
(P>0.05).

The number of diseased tubers, disease rates and percent effects of
fungicides for field 2 were given Table 4. The second field contained 65
sporangium/g soil inocula and trial was conducted with the same fungicides
and application rates. The same as field 1, any diseased tuber was found
in Famoxadone + Cymoxanil applied plots, the effect of the fungicide
was100%. With the respect of inhibition effects, the fongicide was followed
by Tolclophos methyl + Thiram with 97.31%, Dimethomorph + Coppe-
roxychloride with 91.28%, and Mandipropamid + Mancozeb with 90.19%
inhibition rate respectively. Zoxamide + Mancozeb exhibited the least ef-
fect (88.05%) (Table 4). Any significant difference was found between the
effectiveness of all these fungicides (P>0.05).

The mean disease rate of control plots was 32.51%. The disease rates
of Famoxadone + Cymoxanil applied plots were 0%. In Tolclophos me-
thyl + Thiram applied plots, only 3rd plot exhibided 2.63% diseased tubers
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4. Effects of fungicides on total tuber numbers, diseased tuber rates and disease
rates and percent effects of fungicides in field 2

Total tuber

Diseased

Disease rate

Fungicides number tuber number (%) Effect(%)
70 0 0 100
Tolclophos 37 0 0 100
Methyl + Thiram 38 1 2.63 89.25
30+ 30% 53 0 0 100
49.50+7.75bc | 0.25%0.25b 0.661£0.66b | 97.31% 2.69a
43 0 0 100
Dimethomorph + 22 1 4.55 88.04
Copperoxychloride 35 0 0 100
6+ 40WP 27 2 7.40 77.06
31.75+4.61c | 0.75+0.48b 2.99+1.82b | 91.28%+5.51 a
64 0 0 100
Famoxadone + 37 0 0 100
Cymoxanil 67 0 0 100
22.5 + 30% 73 0 0 100
66.5014.37ab 0=0b 0=0b 100 a+0a
58 3 5.17 85.35
Mandipropamid + 79 2 2.53 93.35
Mancozeb 114 5 4.39 82.06
3+ 60% 92 0 0 100
85.75t11.74a | 2.50%1.04b 3.02£1.15b | 90.19a14.04a
52 0 0 100
Zoxamide + 46 3 6.52 82.86
Mancozeb 80 6 7.5 69.35
8.3+ 66.7% 60 0 0 100
59.50+7.41bc | 2.25%1.44b 3.514+2.03b | 88.05a17.43a
85 30 35.29 -
71 27 38.03 -
Control 94 23 24.47 -
93 30 32.26 -
85.75+5.31a | 27.50+1.66a | 32.51+2.93a -
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and mean disease rate was 0.66%. Dimethomorph + Copperoxychloride
applied 2nd and 4th plots exhibited 4.55% and 7.40% disease rates respec-
tively and the mean disease rate was 2.99%.

Mandipropamid + Mancozeb applied 1st, 2nd and 3rd plots showed
5.17%, 2.53% and 4.39% disease rates respectively and mean disease was
3.02%. Zoxamide + Mancozeb applied 2nd and 3rd plots exhibited 6.52%
and 7.5% disease rates respectively and the mean disease rate was 3.51%.
All fongicides decreased the disease rates sinificantly and the differences
between the the rates were statistically insignificant (P>0,05).

As a result, effectiveness of the fungicides were almost similar in two
different field trials. Potato wart disease caused by S. endobioticum has been
the most important limiting agent of potato production since it had been
detected on potatoes in early 1900’s. It is one of four plant disease that
subjected European Union’s directory on it. EU has been apply the 69/464/
EEC, EU 2022 council directory in order to control and prevent spreat out
of the disease.

Despite these precautions, the disease agent contaminated new potato
fields of 39 countries. Because of this, cultural, chemical and biological
control methods must be used additionally to the quarantine cautions.

The fact that growing resistant cultivars in the safety zone around infsted
area is an useful application. Additionally to quarantine, long crop rotation,
obligatory rules and only usage of resistant varieties have been adviced
(Hampson 1993).

According to Hampson (1977), potato wart disease agent S. endobioti-
cum has high resistance to fungicides. Many researchers indicated that the
most sensitive period of the fungus is the time moving free zoospores to
sensitive plant tissues. Additionally the researchers stated that, fungicides,
applied to tuber surfaces, can not control the disease for a long time. Be-
cause of this, in this study it is aimed to inhibit the inoculum of the patho-
genin the soil by means of soil treatment of some fungicides and prevent
the infections of the sporangia to the potato sprouts.

Famoxadone + Cymoxanil, Tolclophos methyl + Thiram, Dimetho-
morph + Copperoxychloride, Mandipropamid + Mancozeb and Zoxa-
mide + Mancozeb were found effective against to disease development in
laboratory conditions. These fungicides were also tested in field trials. In the
trials, fungicides were applied to the soil surrounding the potato tubers. The
application concentrations of the fungicides were the high dosages in the
laboratory tests which their registered usage concentrations of the fungicides
against to zoosporial fungal diseases of vegetable and potatoes. In laboratory
tests, the fungicides inhibited the pathogen by use of all concentrations (low
and high). Because the soil environment is very wide, the use of the high
concentration was preferred.

As a result,it is found that, all the fungicides decreased the disease
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rates significantly in comparison with control plants. But, Famoxadone +
Cymoxanil was the most effective fungicide, it exhibited 100% effect. This
result is very important, because the disease is a disease with zero tolerance
and caused by a quarantine pathogen. An effective fungicide applications
can shorten approximate 30 years lifetime of the pathogen in soil. Neverthe-
less fungicide application techniques, application times and dosages needs
detailed examinations. Because usage of chemicals has negative effects to
natural environment and human health.

Effectiveness of Famoxadone + Cymoxanil in Concentration 1

The wart disease symptoms were observed 0.025, 0.05 and 0.1 g/I con-
centrations of Famoxadone + Cymoxanil (Fig 1). All control tubers pro-
duced wart symptoms. Famoxadone + Cymoxanil totally inhibited wart
development at 0.2 g/L concentration (Fg 3). Consequently the effect was
100% at this concentration.

CONCLUTION

As a result of the laboratory experiments, All the fungicides have inhi-
bitory effects, but Propamocarb hydrochloride, Metalaxyl-M + Fludioxonil,
Hymexazole could not prevent the wart development totally. Famoxadone +
Cymoxanil, Tolclophos methyl + Thiram, Dimethomorph + Copperoxy-
chloride, Mandipropamid + Mancozeb and Zoxamide + Mancozeb were
found highly effective and the fungicides inhibited wart development totally.
Consequently these fungicides were selected for field experiments.

Field experiments were conducted in two naturally infected areas in
Derinkuyu district of Nevsehir. In control plots, the rates of infeced potato
tubers were 36.99% in field 1 and 32.51% in field 2. In field 1, infection
rates were 3.12%, 2.05%, 1.91% and 0.35% in Zoxamide + Mancozeb,
Dimethomorph + Copperoxychloride, Mandipropamid + Mancozeb and
Tolclophos methyl + Thiram applied plots respectively. The infection rate
was 0% in Famoxadone + Cymoxanil applied plots. Another interesting
result is that tuber numbers are significantly high in Mandipropamid +
Mancozeb (138.75) and Zoxamide + Mancozeb (106) than the control plots
(62.5) and the plots treated with other fungicides.

In field 2, infection rates were 3.51%, 3.02%, 2.99% and 0.66% in
Zoxamide + Mancozeb, Mandipropamid + Mancozeb, Dimethomorph +
Copperoxychloride and Tolclophos methyl + Thiram applied plots respec-
tively. The infection rate was 0% in Famoxadone + Cymoxanil applied
plots. In field 2, the highest tuber numbers were in Mandipropamid +
Mancozeb (85.75) applied plots and control plots (85.75). But the tuber
numbers in Zoxamide + Mancozeb (59.5) and Famoxadone + Cymoxanil
(66.50) applied plots were statistically insignifcant from Mandipropamid +
Mancozeb applied plots and control plots. In respect of the efficiency of the
fungicides, the results were parallel in two fields. Famoxadone + Cymoxanil
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inhibited the wart development totally in both field trials. The fungicide use
for the potato wart disease control by means of soil treatment may cause
high costs and environmental problems. The fungicide is used for the potato
mildew (Phytophthora infestans) widely. Fungicide applications are made
by high volume applications and especially via springle irrigation system.
Consequently a significant amount of fungicides deposit into the soil. The
use of fungicides effective to wart disease, for the control of other potato
diseases, in the safety areas may be useful and favourable for the intedrated
pest management strategies.
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3axucT Kapromwii Bin 30ynuuka paky (Synchytrium endobioticum)
3a 1I0MOMOrol0 (yHrinuaHuX 00poOOK IPYHTY

Synchytrium endobioticum e 36yIHUKOM paKy KapTOILIi i MO)ke 3HaXOf -
THCD B IPYHTI IIPOTATOM Ki/JIbKOX POKiB 3aBIsAKU cliopaHrisM. EpexruBHui
3aXJVICT Bif Iji€i XBOpoOM BK/IIOYA€E BCTAHOB/IEHHs KApaHTUHY Ta BUKOPYIC-
TAHH CTIMIKVUX IPOTH XBOPOOM cOPTIiB KapTori. [lo 1boro yacy Xxsopoby He
BJIQJIOCSI BUKOPIHUTU. MeToI0 JOCTiIKeHHs 6yI0 BUSHAUUTU e(DeKTUBHICTD
byHrinuais A 06poOKY IPYHTY Y 3aXMCTi Bifj HAPOCTIiB paKy Kapromi. Jo-
cipu mposopunn 3: mporamokap6 rigpoxnopupgom 722 (KC)-koHijeHTpaT-
cycnensis r/m; MetanakcwioM M + ¢yauokconinom (10 + 25 r/m); rimex-
casonoM (360 r/m); Tonkmopocom mMetun + tupam (30 + 30%); gumeToMOp-
oM + kynepoxcuxmopugom 6 + 40BP — BopoposunnHi; paMokcagoHOM +
UMOKcaHinom 22,5 + 30%; MaHgunponamin + Mmankoueo6 (5 + 60%); 30kca-
Mmig + maHKone6 (8,3 + 66,7%). Jocmign B yMOBax pOCTOBOI KaMepu Ta y
[O/TbOBMX yMOBax IMOKasai, 10 (paMoKcamoH + umMokcaHin (22,5+30%)
3[ATHMIT 3aXMIaTH Bify xBopoou Ha 100% B 000X yMOBax JOCIIfY.

pak kaprowti Synchytrium endobioticum; dyHriuuam; KOHTPoJb; 00poOKa

IPYHTY
Hapiitmna go pemakuii: 05.09.2023. Ilpuitnara mo apyky: 09.09.2023
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Omny6nikoBaHO OHNIANH: 1omuti, 2024
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77 YEARS OF UNINTERRUPTED AGRICULTURAL
RESEARCH IN SUCEAVA

In 1946, by decision no. 1933 of the Ministry of Agriculture, the first ag-
ricultural research unit in the northern part of Moldova (the Suceava Experi-
mental Agricultural Station, currently the Suceava Agricultural Research and
Development Station) was established, as a necessity for the development of
agriculture in Bucovina. After three years of operation in the submontane
area from Ilisesti (19 km from Suceava), by decision no. 564249 of August 24
of the same ministry, the resort was transferred to Suceava. The area where
the cantonment is located is individualized by specific pedoclimatic condi-
tions, characterized by thermal restrictions, the non-uniformity of the hy-
drological regime — from insufficient to excessive — and by a great diversity
of soil types, from soils with low fertility to those with good fertility. The
consequence of this ecological diversity was, from the beginning, the need
to diversify the concern related to research activity in response to solving
the main problems of agriculture in the Suceava Plateau. If in the year of
establishment (1946) the concerns were directed towards the cultivation of
potatoes, meadows and fodder plants, over time it can be seen by following
the evolution of concerns and the way of achieving the basic objectives of ag-
ricultural research, in Suceava, a continuous expansion of the problem areas
addressed as well as the amplification of their complexity.

agricultural research; genotypes; pedoclimatic conditions; resistance

In the first period, the experiments carried out contributed to the zoning
of varieties for the main crop plants, seed production and the development
of technologies for field crops, fodder plants, as well as for the improvement
of pastures and hayfields.
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In the sphere of concerns over time, the following research directions

can be found:

— the creation of cereal varieties: wheat, rye, barley with high produc-
tion potential, superior in quality, adapted to the growing conditions
specific to the more humid and cooler areas of the country with
improved resistance to the action of biotic and abiotic restrictive
factors;

— the creation of early and extra-early corn hybrids, adapted to the
colder conditions in our country, of superior quality, with increased
resistance to breaking and falling;

— the creation of productive, early and semi-early potato varieties, with
high ecological plasticity, tolerant to the attack of downy mildew,
viral diseases and pests;

— improving the cultivation technologies for perennial grasses and le-
gumes and for annual fodder plants;

— establishing the role of fertilizers in increasing soil fertility, crop yield
and improving harvest quality indices;

— development of culture technologies specific to varieties and hybrids
created and approved at SCDA Suceava;

— testing the resistance to black rust of the new potato genotypes crea-
ted at the potato breeding centers in our country;

— evaluation and monitoring of diseases and pests in the main field
crops specific to the NE area of the country;

— the production of seeds from the higher biological categories from
the varieties and hybrids created by SCDA Suceava;

— the transfer of research results to the main beneficiaries: farmers,
associations, specialists from the county agricultural directorates, etc.

Results obtained

In wheat breeding, S.C.D.A. Suceava has carried out, since its estab-
lishment, a sustained research activity in the field of improvement, initially
aiming at sorting and identifying the most suitable varieties of autumn
wheat, local and foreign, with a view to introducing them into culture and
replacing the old cultivars of extensive (Al5, Cenad 117, Tg.Frumos 16,
Rosu de Botosani, etc.) with some with high performances.

Research organized on the basis of a national system of wheat variety
experimentation developed only after 1950, expanding after 1970, when
special improvement works were initiated in the direction of creating new
lines and more valuable wheat varieties and better adapted to the ecological
and cultural conditions of Moldova and the northern part of the country.
Through the development of breeding research, superior wheat genotypes
were created, this being one of the safe and effective ways to increase the
productivity, stability and quality of harvests
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From the year 1946 until 2020, during seven decades, a number of 6761
wheat varieties and lines of perspective, of which 1795 varieties of domestic
origin, were checked, in terms of behavior in vegetation and production,
in comparative crops and foreign. The most valuable of these varieties were
introduced and generalized in production, occupying significant areas in
different periods.

1. Autumn wheat cultivars approved by S.C.D.A. Suceava
in the period 1979—2004

Variety of c‘f'f)z;ing of honxl{glzz)l;gation rf)}tl'eggtltei‘:gd

Bucovina 1968 1979

Suceava §4 1969 1984

Aniversar 1970 1986

Magistral 1986 1998 Individual selection
Gasparom 1984 1998 (pedigree method)
Esential 1988 2001

Drobeta 1991 2003

Putna 1994 2004

After the pioneering period, starting in 1973, in the breeding activity,
the first successes appear in the direction of creating wheat varieties that
have superior characteristics compared to the old cultivations in terms of
resistance to falling, resistance to diseases and pests, perfectly adapted to
regional conditions and with a high and stable production over time. As a
result of the improvement works, the Bucovina wheat variety was approved
in 1979, then in the following years the Suceava 84 and Aniversar varieties,
and after 1998 Magistral, Gasparom, Esential, Drobeta and Putna.

Valuable genetic sources were used for the creation of the eight winter
wheat varieties whose genealogy and method of obtaining are summarized
in table 1, most of them adapted to the north and north-west of Moldova.

The tests carried out over time on the main physiological characteristics
of the new cultivars highlighted their value, classifying the varieties Gaspa-
rom, Magistral, Esential, Drobeta and Putna among the wheat genotypes
with increased resistance to the action of risk factors, biotic and abiotic
(table 2).

Thus, under the ratio of winter resistance, there was a progressive im-
provement of this property, the varieties created at the Suceava Resort
being characterized, from this point of view, as very resistant (note 2—3),
as well as against the climatic stress caused by the drought conditions of
some springs and summers, the new varieties proved resistant (note 2—3).
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2. The main physiological characteristics of the created wheat cultivars

Resistance to disease and climate stress (notes*) =
Nr g z e .g
N i = - o S b e >
ert. Variety g E % § _5 - E'\? .g ? o=
@ = ‘5= -2 S 5 S35 E
= £ o8 S8 SS | = |28<=E
== =) R | a8 AL | & |[AEHS
1 | Flamura 85 — mt. 5 3 4 6 5 2 0 (mt.)
2 | Aniversar 4 5 5 6 4 5 -2
3 | Gasparom 2 3 3 3 4 4 0
4 | Magistral 2 2 4 4 4 1 -2
5 | Esential 3 3 3 5 3 2 0
6 | Drobeta 2 4 3 4 4 3 + 1
7 | Putna 3 3 3 4 3 2 +2
* Notes in the FAO scale: 1 = very resistantt;
9 = very sensitive

Also, the resistance to the attack of foliar diseases (powdery mildew,
septoriosis and brown rust) has been greatly improved, which in the growing
conditions of northern Moldova are often important factors that influence
the stability and quality of wheat harvests. Compared to the attack of these
diseases, the new varieties show significant improvements, the resistance of
the genotypes being obviously increased from medium resistant forms to
resistant forms (note 3—4).

According to the duration of the vegetation period, the varieties Aniver-
sar and Magistral belong to the early wheat forms, reaching maturity two
days earlier than the control Flamura 85, while the varieties Gasparom,
Esential, Drobeta and Putna belong to the group of semi-early varieties,
maturing up to two days later than Flamura 85.

Appreciating the value of the varieties in terms of productivity (table 3)
in the ten years of experimentation, it is found that the varieties created
at S.C.D.A. Suceava, namely Aniversar, Gasparom, Magistral and Esen-
tial, which achieved average productions from 6333 kg/ha to 6576 kg/ha,
exceeding the production of 5720 kg/ha of the control variety Flamura
85, with large increments, from significant (613 kg/ha) to very significant
(856 kg/ha), which represents 11% and 15% respectively. At the same time,
they were also distinguished by a greater stability of the productions, proven
by the step of the amplitude of the productions, relatively smaller, from
1938 kg for the Anniversary variety to 2581 kg for the Magistral.

Over time, the performance of the Suceava 84 and Aniversar varicties
was evidently enhanced by the highly competitive ecological response. Thus,
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3. The production of grains obtained from the varieties created
by S.C.D.A Suceava compared to other varieties

Nr. Variety ];IFI;;)&S of %;l:;gtsion e pmduc~ﬁ0m lé g
ofexwe | Tigma | kema | % | PRGN 23
1 Flamura 85 — mt 10 4239 — 6842 | 5720 100 -
2 | Fundulea 4 10 4143 — 7100 | 5511 96 - 209
3 | Dropia 10 4274 — 6610 | 5588 98 - 132
4 Gabriela 10 3418 — 6730 | 5252 92 - 468
5 | Apullum 10 4705 — 6638 | 5427 95 - 293
6 | Ariesan 10 4563 — 7345 | 6036 105 316
7 | Suceava 84 10 5031 — 6856 | 6137 107 417
8§ | Aniversar 10 5332 — 7270 | 6397 112 677 w*
9 Gasparom 10 5594 — 7679 6576 115 856 kil
10 | Magistral 10 4806 — 7387 | 6394 112 674 w*
11 Esential 10 4785 — 7338 | 6333 111 613 *
DL 5% = 484 kg/ha; DL 1% = 641 kg/ha; DL 0,1% = 829 kg/ha
12 | Flamura 85 — mt. 7 4239 — 6842 | 5547 100 -
13 | Eliana 7 4507 — 7073 | 5477 99 - 70
14 | Drobeta 7 5524 — 7337 | 6669 120 1122 ok
15 | Putna 7 5625 — 7630 6567 118 1020 ot
DL 5% = 616 kg/ha; DL 1% = 844 kg/ha; DL 0,1% = 1150 kg/ha

due to its productive value and good behavior in vegetation, the Suceava 84
variety had a wide spread in cultivation in Moldova, until 1998, when it was
gradually replaced by Gasparom and Magistral, and the Aniversary variety
occupied smaller areas from 2002, being replaced by Putna.

For autumn rye, breeding research started after 1950, shortly after the
establishment of S.C.D.A Suceava, through checks on the behavior of dif-
ferent local populations and foreign varieties in the growing conditions of
the western part of the Suceava Plateau, constituted a preliminary stage to
the systematized organization and the amplification of rye breeding works,
which developed after 1970, thus appreciating that, with this, the culture
of autumn rye, like other plants in the area, entered an upward trajectory.

S.C.D.A Suceava did pioneering work, especially until 1975, when the
collection was established and studied, which would later give the first lines
and then the first valuable varieties with high production capacity. After this
period, the determining concern is the improvement of intensive varieties
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with a short waist (90—120 cm) and a capacity of 75—80 q/ha. The repeated
genetic research carried out at the Suceava Station with the combined use
of hybridization, mutagenesis and inbreeding methods led to the discovery
of new genetic sources with dominant determinism for straw shortening
like Sv 130, Sv.781, Sv.623 which made it possible to improve rye in our
country, to go towards the possibility of widening the assortment of varieties
with dwarf cultivation.

In 1983, the Gloria variety was approved, the first Romanian variety of
short-stemmed rye that was quickly put into production in all areas of the
country. Starting with 1998, the Orizont and Ergo varieties were approved,
then Suceveana in 1996. Specially intended for the production of sclerotia
of the rye horn Claviceps purpureea — the «Carpati» line was created with
a high receptivity to the attack of the fungus.

When creating valuable varieties and lines, valuable genetic sources were
used, combining both genes from the European germplasm, included in the
hybrid population through the high-production Polish and German varie-
ties, as well as ecologically differentiated genes, from the autochthonous
germplasm pool, introduced through inbred lines characterized by short
stature and increased resistance to falling and diseases.

The period 1996—2020 was characterized by progress made in the di-
rection of creating forms with short straw, of high productivity and with
improved resistance to falling.

The phenological observations made on the breeding material expe-
rienced during this period, highlighted the different behavior of the new
genotypes in terms of plant growth and their resistance to the action of
biotic and abiotic risk factors.

The limited assortment of domestic rye varieties represented by Gloria,
Orizont and Ergo was enriched with the Suceveana variety, which stands
out from the others due to its productive performance and better resistance
to falling and disease attack.

In 1995, the first variety of spring rye, Impuls, was approved.

In triticale, the aim was to create productive hexaploid and octoploid
varieties with short straw, suitable for crops on acid, wet and cold soils in
the north-west of the Suceva Plateau and in areas with similar conditions in
the country. In this way, two valuable varieties were homologated in terms
of production and resistance to breaking, falling, diseases and pests and
perfectly adapted to the zonal conditions Silver (1992) and Prospect (1993).

Spring barley occupies a significant place in the region served by the Su-
ceava Resort, both by cultivated areas and by importance. Since 1949, research
has been carried out on the behavior of different varieties in culture, the expe-
rimental data provided periodically contributing to the replacement of the old
extensive varieties sensitive to fall and poorly productive, with foreign varieties,
more intensive and which responded positively to our conditions zonal.
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The period after 1980 is characterized as a new stage in the development
of research in the field of spring barley improvement, in which, in parallel
with the study of the world collection of over 1500 varieties regarding the
identification of the most valuable cultivars to be introduced into culture,
they greatly amplified the actual improvement works for the creation of
autochthonous varieties with high production.

Starting from the need to increase the production capacity and its
stability, due importance was given to this grain for the creation, through
hybridization, of hybrid populations capable of showing a high positive com-
patibility of valuable genes. By combining the methods of hybridization and
mutagenesis and applying a rigorous selection on the experimental material,
new lines resistant to disease and fall, productive and earlier than the exis-
ting cultivars at that time were created. Thus, starting with the year 1988, 8
varieties of spring barley were approved, superior in terms of productivity,
precocity, quality and resistance to the restrictive action of biotic and abiotic
environmental factors, which favor an increased yield of industrialization.
In 1988, the Prima variety was approved with a good resistance to breaking
and falling, then the Farmec variety in 1995, Maria in 1998, Avent in 2001,
varieties with a very good production capacity.

The presence of a very varied and rich germplasm fund has allowed
the identification of valuable genetic sources that demonstrate, at the level
of the primary lines in the breeding process, that it is possible to obtain
orzoaica forms with much wider production possibilities and with improved
resistance properties. Thus the Succes varieties were approved in 2002, and
in 2003 Suceveana 3, Stindard and Narcisa.

At the end of the 70s, the first oat variety was approved: Suceava 100,
which was grown on large areas in the area served by the Resort.

Sustained research has been carried out on potatoes since the estab-
lishment of the unit. Experimental data on the identification of new potato
varieties more valuable for production, resistant to pathogens contributed in
the first stage to the replacement of old foreign varieties, poorly productive
and susceptible to diseases, with new varieties from countries with a recog-
nized tradition in the field of potato breeding.

The increase in the requirements regarding the potato for consumption
and industrialization, as well as the appearance of new pathogens and pests,
made that starting from 1960, the research in the field of potato improve-
ment entered a new stage characterized by works supported by actual im-
provement, in the direction of increasing resistance varieties against viruses,
degeneration and pests, with a high production capacity, superior culinary
qualities and suitable for mechanization. The first variety created at S.C.D.A
Suceava, Sucevita was approved in 1982, being cultivated on large areas
in Romania and beyond. It was followed in 2000 by the Moldovita and
Dragomirna varieties, in 2001 by Magic and Astral, in 2002 by the Rapso-
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dia and Triumf varieties, in 2003 by Alina and Claudiu, then by the Loial
variety in 2004. The next variety — Expres was approved in 2011, Temerar
in 2016, and the latest potato creations were approved in 2023 — Impuls
and Event varieties.

In flax for fiber, the initial concerns were oriented towards the identi-
fication of the most suitable varieties to meet the zonal requirements. As a
result of the improvement works initiated in 1977, some lines were obtained
that stand out for their high fiber productions, superior to the varieties
cultivated until then. Thus, in 1996, the flax variety for Eemina fibers was
approved, then in 2000, the Ada variety with very high productions of very
good quality fibers.

The Suceava resort has carried out extensive research to identify and
improve some species of fodder plants such as: spring pea, timothy and
fodder gourd.

For spring peas, the variety Suceava 54 (De Suceava) was created and
approved in 1965, very well adapted to the growing conditions in our count-
ry, generalized in production in all growing areas.

In the case of timothy (Phleum pratense), it was aimed to create new
forms and varieties, later than those existing in the culture, resistant to
the attack of diseases, with high production capacity and improved rotting
properties, through improvement works.

Considering that this species is used in both hay and pasture mixtures,
specific varieties models for the two ways of use have been proposed. In
both cases, the priority objective was to obtain more than 10 t/ha S.U. in
the most differentiated conditions, so with the greatest possible ecological
plasticity. In this way, the Tirom variety was approved in 1979, then in
1994 the Favorit variety. Quality in forage plants is best expressed through
conversion to animal products. That’s why improvement aims to create
forms with a relationship as favorable as possible to it. The Horia and Rarau
varieties were obtained and approved on these principles in 2002.

For fodder gourd, the objective of the improvement research carried out
over time at the Suceava Station was to obtain high-productivity genotypes,
capable of frequently achieving 90—100 t/ha. For this purpose, improvement
works were focused on improving resistance to diseases, especially viruses,
which decrease the ability to keep the cuttings and depreciate the nutritional
qualities. Thus, two fodder gourd varieties were approved: Victoria, in 1985
and Dana, in 2000. After correcting a series of characteristics with implica-
tions in production capacity, in 2002, the Ana Maria variety was approved.

Considering the pedo-climatic conditions in the area, the main objective
of the maize breeding activity was to create early and extra-early hybrids
with high production potential, of superior quality with resistance to cold,
breakage, fall, diseases and pests, adapted to the cold and wet areas of the
country.
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Breeding works began in 1955 through the collection and study of local
populations, from which the cultivars Hanganesc de Suceava (1958) and
Suceava 1 (1967) were obtained. The creation of the two varieties of corn
represented an important stage in the breeding action of corn production per
unit area. But no matter how productive the cultivars are, they will never be
able to provide production levels comparable to hybrids. The vigor of the
heterosis phenomenon, obtained through the directed crossing of varieties,
constituted a technical possibility to increase the yield.

The successes recorded worldwide in the improvement of corn by ca-
pitalizing on the heterosis resulting from crosses between inbred lines as well
as the results obtained in this direction were convincing so that selection
works in order to obtain inbred lines should also be addressed at the Sucea-
va Station. The concretization of the selection works, carried out in the
direction of obtaining inbred lines and the creation of hybrids, was achieved
in 1976, when the Suceava 95 double hybrid was approved.

The purpose of the maize breeding activity in the unit was to create
genotypes adapted to the pedo-climatic conditions offered by the area. Be-
sides this objective specific to all the seasons that produce corn hybrids, the
Suceava Station had to produce extra-early and early hybrids, productive
and with good cold tolerance, especially in the first phases of vegetation, an
objective imposed by the natural conditions of the zonal ecosystem.

The genetic difficulties that appear in the improvement of extra-early
and early forms, due to the antagonisms between earliness and grain pro-
duction, on the one hand, and between earliness and plant resistance to
breaking and falling, on the other hand, are very difficult to overcome,
but with a strategy adequate and with sustained efforts these antagonistic
correlations were overcome.

In 1980, the trilinear hybrid Suceava 108 was approved, which is supe-
rior to the other hybrids created up to that time and which is characterized
by a very good tolerance to low temperatures. A strong asset of this hybrid
was the fact that seed production could be done without castration, the
simple hybrid mother being totally androsterile, and the male line being
totally restorative.

After five years, the Suceava 99 trilineal hybrid was approved, which was
created to complete the range of hybrids grown in the third corn growing
zone in Romania. At the time, it presented the advantage that it could be
used for silage due to the fact that the leaves remained green after harvesting.

The hybrid Suceava 97 was approved in 1989 for the production of
sorghum. Three years apart, in 1992 the Montana hybrid was approved to
complete the range of early hybrids, then in 1994 the Bucovina hybrid was
approved. The Nordic hybrid, approved in 1995, completes the range of
hybrids from the third cultivation area, having a good resistance to breaking
and falling as well as to low temperatures in addition to a high production.
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Two trilinear hybrids Millenium and Decebal were approved in 2000
and 2003 respectively, being vigorous hybrids, very resistant to breaking and
falling and with a very good production, and in 2018 the Suceava M hybrid
was approved. Currently they are being studied and tested several promising
lines, and some are in the procedure for homologation.

At S.C.D.A Suceava throughout the period from the establishment of
the corn breeding laboratory until now, a very large number of genotypes
have been created and verified, of which 11 hybrids have been approved.

In parallel with the breeding program, S.C.D.A Suceava supported an
extensive research activity in the direction of establishing culture technology
for this species

The research topic in the field of agrophytotechnics was oriented to-
wards the development and improvement of production technologies, dif-
ferentiated according to the great diversity of the natural environment of
the area of influence and the specific requirements of cultivated varieties
and hybrids. The experiments carried out brought new contributions regar-
ding the role of rotation and rotation, tillage, fertilization, sowing time and
density, combating disecases, pests and weeds in increasing the quantitative
and qualitative production.

Description of the activity at the Pojorsta Agricultural Research Center.

In 1968, the Pojorsta Agricultural Research Center, also called the
«Potato Black Rust Control Center», passed under the administration of the
Suceava Agricultural Development Research Station, with the activity of —
Testing the resistance to black rust produced by the fungus Synchytrium
endobiticum, a new potato lines that go through the breeding process and
new domestic and foreign potato varieties».

The center has a plot of land of 0.5 ha, heavily infested with akine-
tosporangia of Synchytrium endobioticum, where this type of activity has
been carried out since 1954, and that plot is intended only for testing potato
resistance to black rust. From 1968 until now at the Pojorsta Center over
70,000 potato genotypes have been tested under field conditions through
natural infection and over 6,000 lines under greenhouse and laboratory
conditions through artificial infection.

The Research Center is located on the first terrace of the Moldova
River, at an altitude of 700 meters, and is the only location in our country
where the testing of the resistance to black rust, produced by Synchytrium
endobioticum, of the new potato genotypes created by the breeding labora-
tories is carried out of the potato and the imported material.

Considering that the submontane and mountain areas of Romania are
traditionally home to large herds of animals and that the structure of crops
in these areas is quite small, one of the main problems is the production of
vegetable proteins in sufficient quantities, necessary to balance the fodder
balance. In this sense, the cultivation of legumes for grains on large areas
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is of interest, a group of plants that includes the grain, whose fodder value
consists in the high content of digestible protein (24—45%). If for some
ecological areas of our country this protein requirement is ensured both in
food and in feed, by growing legumes such as peas, beans and soybeans
on large areas, the same cannot be said about the cold and humid areas
(submontane and mountains). In this sense, the grain represents for these
agro-ecological areas, where other protein-providing plants do not find
optimal growing conditions, the plant that mainly provides the necessary
source of protein for fodder as a concentrated fodder, but it can also be
used and food purpose (var. major).

In this context, since 1982 it has been organized at the Suceava Agricul-
tural Development Research Station, at the Pojorsta Agricultural Research
Center, located in Obcinile Bucovina

(Suceava county), a research program on the Improvement of the bean
(Vicia faba L.), a program in which, from the beginning, an intense acti-
vity regarding the collection, study and conservation of the initial material
imposed by the need for knowledge and use in the process of improving a
genetic background as wide as possible.

In a relatively short time, this objective was realized with a collection
composed of 360 genotypes, of which 190 foreign from different ecogeo-
graphic areas (54 countries on 3 continents) and 170 native populations
from 7 counties.

In the grain improvement activity, the exploration of the germplasm
from the world and domestic collection was imposed from the beginning to
find new sources of genes related to the control of the value of productivity
components, quality and influencing factors, the accumulation of valuable
genes in new genotypes, the increase of phenotypic plasticity and genotypic
varieties, in order to obtain maximum yields under optimal agrotechnical
conditions, breaking existing negative correlations between productivity ele-
ments or these and some biological properties.

In order to achieve the objectives proposed in this program, directed
hybridization was used as improvement methods and techniques, for the
meeting in the hybrid organism of the desired hereditary characters belon-
ging to two or more genetically different parental forms and mutagenesis,
through which to create sudden changes favorable in the genetic constitu-
tion, both methods followed by individual selection.

The bean improvement works were materialized by the approval in 2000
of the Montana bean variety and in 2004 of the Moldovita variety, which
belong to the species Vicia faba L., var. Major Harz.

The Montana variety was obtained by the individual selection method,
from a hybrid population resulting from crossing the Sv 24-67-85 grain
line with the Minica variety. The hereditary endowment of this new variety
combines genes from the West- European germplasm, induced in the hybrid
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through the Minica variety of French origin, as well as ecologically distant
genes, introduced through the improvement line Sv 24-67-85 of Romanian
origin originating from a local population of Pojorata.

The genotype was approved in 2000, being recommended for all areas
favorable to grain cultivation in our country, cold and humid areas.

In our country, a very narrow biodiversity is registered, expressed by a
small assortment of cultivated varieties, more frequently there are some local
populations in culture characterized by a wide fluctuation of production and
labile ecological stability.

By creating the Montana bean variety, the aim was to complete the
assortment with a more valuable bean genotype, with adaptability to wider
culture and environmental conditions, improved disease resistance pro-
perties, capable of achieving increased productivity and greater stability in
production.

The Moldovita variety was obtained by the method of individual se-
lection, from a hybrid population, resulting from the hardening of the Sv
24-29-87 bean line with the Cluj 84 variety. The hereditary endowment
of this new variety combines genes from the germplasm of the major and
minor varieties, induced by the line Sv 24-29-87 (mother form — var. ma-
jor), a line belonging to the author, obtained by individual selection from
the heterogeneous local population of Pojorata and the Cluj 84 variety
(father form — collection — minor var.) of Romanian origin. In the period
1995—2003, the obtained genotype was tested in comparative crops and in
2004 it was approved under the name of Moldovita, authorized for pro-
duction in all areas favorable to grain cultivation in our country for fodder
and food purposes. By creating this genotype, the aim was to complete the
Romanian assortment with a new grain genotype, intended for fodder and
food, more valuable, with improved properties of resistance to diseases, with
wider adaptability to the conditions of culture and environment, capable of
achieving a productivity increased and greater stability in production.

In the field of plant protection, the research activity considers the study
of pathogens and pests that cause significant damage, the knowledge of their
range, biology and ecology, as well as the development of prevention and
control measures.

The main concerns were: the development and improvement of techno-
logies to prevent and combat pathogens and pests from cereal crops, tech-
nical and fodder plants in order to increase the effectiveness of treatments,
avoid the emergence of the phenomenon of resistance to pesticides and
reduce the risk of environmental pollution, the implementation of insecti-
cides biorational in the integrated management of pests in order to preserve
the biodiversity of agricultural ecosystems, the assessment of the impact of
biotic and abiotic factors on the evolution of the pathogenic complex in the
main crops in the north of the country, the rationalization of the chemical
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control of diseases and pests in cereal crops, technical plants and fodder
by diversifying and broadening the assortment of pesticides, reducing the
doses, establishing the number and the optimal moment of their application.

Objectives and scientific directions to follow in the future.

For the next period, the unit aims to continue the activities within the
specific major objectives and to develop new activities in time in order to
solve the existing problems and those that appear in the agriculture of the
area. The major objectives in the field of plant breeding are represented by
the creation of competitive genotypes and the production of seeds from
superior biological categories.

Increasing the economic efficiency of autumn wheat, rye, spring wheat,
corn and potato crops will be achieved by creating superior genotypes by
improving certain of their properties, capable of counteracting or even an-
nihilating the limiting action of some environmental factors less favorable,
attack of diseases and pests and other properties of unsatisfactory resistance.

Through the seed production process, the aim is to ensure quantities
of high biological value that satisfy the demands of growers in the coverage
area. A special attention should be given to the promotion of the seed pro-
duction system and of some genotypes created by units from the country
and abroad.

The creation of new genotypes will be carried out through activities
that will take place in the following specific directions of the plant breeding
team:

— for the autumn wheat, improvement works will be oriented with
priority in the direction of improving the resistance to the attack of
diseases, primarily to powdery mildew, septoriosis, yellow and brown
rust and fusariosis. This priority is imposed by the optimal conditions
that our area offers for the development, almost every year, of a
broad spectrum of very virulent cryptogamic diseases that frequently
reduce production by up to 50% and greatly deplete its quality. In
parallel, the shortening of the plants’ waists, the increase of precocity
and the improvement of the resistance to sprouting in the ear will be
followed;

— in the case of spring barley, the researches will focus on increasing
the production capacity and its stability and on improving the indus-
trialization properties, at the same time, the selection pressure will
be intensified regarding the improvement of the resistance to specific
diseases: helminthosporiosis, septoriosis and rusts;

— for corn, which in the area of Suceava approaches the northern
limit of culture for our country, there are special conditions of tem-
perature and humidity, which ecologically substantiates the need to
improve extra-early and very early forms precisely in this part of the
country. The corn improvement strategy for such areas will provide
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for the creation of high-yield hybrids with ecological plasticity, with
guaranteed resistance to low temperatures in the spring and espe-
cially with a short vegetation period and with a genetic resistance
to diseases and pests. Specific improvement works will be continued
in the direction of mitigating, at the genetic level, antagonistic cor-
relations existing between some processes, so that the created maize
genotypes come as close as possible to the proposed ideotype;

— the research on the improvement of the potato will be oriented to-
wards improving the precocity, the photosynthetic capacity and the
superior valorization of fertilizers, which, based on the resistance to
diseases, viruses and pests, will provide conditions for the realization
of genotypes capable of offering high and constant productions. The
dominant presence of some restrictive factors dictates the need to
increase the selection pressure in order to obtain genotypes with ob-
vious precocity of tuberization in the early stage of vegetation so that
by July 10—15 they accumulate 75—80% of the total production;

Another major objective in the field of plant improvement is the main-
tenance of the germplasm collection from the unit’s heritage and its enrich-
ment through mutual exchanges with different institutions.

The maintenance of this germplasm will continue to be used in the
improvement process as important sources of initial material.

In order to promote the new creations of the unit, special attention
will be paid to their registration in the ISTIS national network in order to
obtain invention patents.

In the field of agrophytotechnics, research will focus on two priority
directions: optimization of the fertilization system to ensure higher levels
of production without affecting the environment and the continuation of
long-term experiences with fertilizers. Studies on the soil-plant relationship
will be intensified, major changes that have occurred — as a result of the
application of different doses of fertilizers for over 50 years.

For fodder plants, the research will aim at widening the range of species
depending on the culture areas and the concentration of different animal
species and finding new possibilities of using mineral and organic fertilizers
to obtain ecological products. Concerns will also focus on improving natural
meadows by applying agrophytotechnical measures and finding ways to ra-
tionally exploit them with animals in order to obtain ecological productions.

In the field of plant protection, the research will pursue the improve-
ment of technologies for preventing and combating pathogens and pests
from cereal crops, technical and fodder plants in order to increase the
effectiveness of treatments, avoid the emergence of the phenomenon of
resistance to pesticides and reduce the risk of environmental pollution.

The particularly high pressure of pathogens in this area requires the
intensification of research on mitigating the destructive effects caused by
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their evolution. Special attention will be paid to ensuring the quality of
production in conditions of increased pathogenic pressure by perfecting
some technological sequences of plant protection. Another priority research
direction will consist in the implementation of biorational insecticides in
the integrated management of pests in order to preserve the biodiversity of
agricultural ecosystems.

Research will be continued on the development of strategies to combat
pests in the potato crop through various non-conventional methods (the use
of metabolites extracted from native plants and commercial bioinsecticides)
in order to obtain potato tubers in an organic system.

Another direction of research is the adaptation of autumn rape to the
conditions of biotic and abiotic stress, as well as the optimization of the cul-
ture technology in order to expand the range of this species. The influence
of technological systems in reducing inputs for optimizing energy ratios and
maximizing profits will be followed.

In order to promote Romanian and foreign varieties of potato, at the
Pojorata center, research will be continued regarding the testing of resistance
to the black blight of new lines and varieties under field conditions through
natural infection and laboratory conditions through artificial infection.
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77 pokiB 0e3nepepBHUX CiIbCHKOr0CHOAAPCHKUX
nociimkens B Cyyasi

Y 1946 poui pimenH:AM Ne 1933 MinicTepcTBa CiIbCbKOTO rOCIOAAPCTBA
6y/10 CTBOpEHO Ieplly CiIbCbKOTOCIOAAPChKY JOCIIIHY CTAHIIIO B MiBHIY-
Hill yacTuHi Monposu (Cy4aBcbka OCIiIHA CiTbCHKOrOCIIONAPChbKa CTaH-
uis, HuHi Cy4aBcbKa CiIbCBKOTOCIOAApChKa HOCIIfHA CTaHILiA), SIK He0b-
XiJHICTD I PO3BUTKY Ci/IbCHKOTO rOCHOAapcTBa B bykosuHi. Ilicia Tphox
POKiB poboTK B nepearipHiit micuesocri Bix Imimernrts (19 km Bifg Cyuasn),
pimreHHsam Ne 564249 Bix 24 cepnHs TOTro X MiHiCTepcTBa, ycTaHOBa Oya
nepesefieHa go CydaBu. TepuTopis, Ha fAKiif po3TalIoBaHa AOCTigHA CTaH-
uis, inpuBigyanisoBaHa crenyudivHUMYU NeJOK/IIMATUYHUMM YMOBaMH, IO
XapaKTepU3YIOTbCS TEIUIOBUMM OOMEXEHHIMM, HepiBHOMIPHICTIO Tiffporo-
TiYHOTO PEXMMY — Bifl HEJOCTAaTHHOTO 10 HA/IMiPHOTO — i BE/IMKOIO Pi3HO-
MaHITHICTIO TUIIIB I'PYHTIB, BiJf I'PYHTIB 3 HU3bKOI POJIOYICTIO IO IPYHTIB 3
Xopolo poprouicTio. HacmigkoM Takoro eKooriuHoro po3mairtsa 3 caMoro
o4aTKy Oy/1a HeoOXigHICTb AMBepcudikalii HAayKOBO-JOCIIHUIIBKOTL Hisi/Ib-
HOCTI Y BifillOBiZib Ha BUpIllIeHH:A OCHOBHMX IIPOOJIEM CiTbCHKOTO rOCIIOfap-
crBa Ha Cy4aBcbKOMYy IU1aTo. SIK10 B pik 3acHyBaHHA (1946) mismbHICTD TO-
BapucTBa Oy/a CIpsMOBaHAa Ha BUPOLIYBAaHHS KapTOIUI, IYKiB i KOpPMOBUX
POC/INH, TO 3 YaCOM, CTi/IKYIOUN 32 €BOJIIOL[IEI0 TOBAPICTBA 1 CIIOCOOOM [10-
CATHEHHs OCHOBHIX IIiJiell CibCbKOIOCHOAAPChKUX JOCIipKeHb B Cyuasi,
MOYKHA MOMITUTH TIOCTiliHe PO3LIMpPEHHs MpoOIeM, 10 TOCTIPKYIOThCS, a
TaKO>K IIOCUJIEHHSA 1X CKJIaJTHOCTI.
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BACTERIAL ROOT CANCER OF CHERRY
IN THE CONDITIONS OF THE WESTERN PART
OF AZERBAIJAN

Bacterial root cancer or goiter of the root system is a plant disease
with symptoms of proliferation of plant stem or root tissues, caused by the
transfer of Ti-plasmids from the virulent bacterium Agrobacterium tume-
faciens Conn. into plant cells. The article presents the results of studies of
bacterial root cancer of cherries in the conditions of the Ganja-Kazakh geo-
graphical zone during 2021—2023. In these years of research, it was found
that the disease is widespread in cherry orchards in the western part of the
country and severely damages trees. The causative agent of the disease from
the soil through wounds and cracks in different parts of the root system
penetrates into its cells and the incubation period of the disease begins. It
lasts (depending on temperature) 4—7 weeks. The resulting cancer growths
do not lead to the rapid death of cherry trees. However, the pathogen sup-
presses their overall growth, viability and reduces their resistance to fungal
and other infections, which leads to a significant decrease in yield, and af-
ter a while the energy of the plants is depleted, they gradually dry out and
eventually die. The bacterium Agrobacterium tumefaciens Conn. has been
studied in detail in the laboratory over the years of research. We have deve-
loped a system of complex agrotechnical methods for combating bacterial
root cancer.

cherry; bacterial root cancer; distribution; intensity of development;
yield; harmfulness

Introduction. Cherry (Cerasus Juss.), a genus of trees and shrubs of
the rosa family (Rosaceae Juss.), plum subfamily (Prunoideae Horan.),
numbering more than 200 species, is found in the Former USSR about 60
[1,2,3,4]. Some species have been introduced into industrial culture and
have become widespread throughout the world. Only 4—5 species are bred
as fruit trees, and some as ornamental plants. Currently, there are a large
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number of cherry varieties (more than 5000). Depending on the species
and origin, the plants are represented by small shrubs (0.3—4.0 m) or trees,
reaching 8—12 and even 20 m in height [5,6,7,8].

Cherry fruits are consumed fresh and processed (wine, marshmallow,
canned food, jam, syrups, juices, marinades, etc.). Some types of wood
provide good ornamental material, for example, for drawing supplies, chi-
bouks, etc. [9,10].

Almost all cultivars of cherry (up to 270) are descended from the com-
mon cherry (Cerasus vulgaris Mill.) (Fig. 1,2).

Tumors or growths are the growth of the affected tissue under the in-
fluence of the pathogen. Tumors form on various plant organs: roots, tubers,
root crops, etc. The appearance of growths occurs as a result of an increase
in the size of the affected cells (hypertrophy) or an increase in their number
(hyperplasia). Sometimes these two processes occur simultaneously. Viola-
tion of the nature of cell growth and acceleration of their division indicate
that the substances secreted by the pathogen can disrupt the growth method
inherent in the plant and lead to the growth of individual tissues unusual for
the plant. The formation of outgrowths, tumors, and galls are characteristic
signs of diseases caused by fungi, bacteria, and viruses [11].

Fig. 1,2. Ripe cherry fruits («Shchedraya» cultivar)

Bacterial root cancer (Agrobacterium tumefaciens Conn.) causes the
greatest damage to young fruit plants in nurseries and young gardens. The
pathogen is capable of infecting more than 1000 plant species in all areas
of their cultivation. Most often, bacterial root cancer or goiter of the roots
occurs: on fruit crops: apple, pear, cherry, peach, sweet cherry, plum; on
forest species: willow, birch, poplar; in vineyards and berry fields (currant);
on industrial crops: oleander, cotton; on legumes: fava beans; on flower-
decorative crops: rose, chrysanthemum.
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The harmfulness of the disease is especially enhanced in connection
with the cultivation of planting material according to industrial technology
based on the use of vegetatively propagated rootstocks. At the same time,
the defeat of seedlings of stone fruit crops is 5—10%.

Purpose and task of research. The main goal of our research was to study
bacterial root cancer in large industrially significant cherry orchards located
in the Ganja-Kazakh geographical zone of Azerbaijan in 2021—2023. To
achieve the goal set in the study, the following tasks were planned;

» Study of prevalence, intensity of development and harmfulness of
bacterial root canker of cherry (Agrobacterium tumefaciens Conn.) in
the conditions of the western part of Azerbaijan;

» Determination of environmental factors that stimulate growth,
development of the pathogen;

» Study of biological characteristics of phytopathogenic bacteria;

» Development of agrotechnical methods of disease control.

Materials and research methods. To determine the spread and deve-
lopment of the causative agent of bacterial root cancer of cherries (Agro-
bacterium tumefaciens Conn.) in 2021—2023. carried out route inspections
of industrial plantations of cherry located in the conditions of the western
part (Ganja-Kazakh geographical zone) of Azerbaijan. The experiments
were laid against the background of the agrotechnical cultivation of cher-
ries recommended for this zone. Observations and records of the preva-
lence and development of bacterial root cancer (Agrobacterium tumefaciens
Conn.) were carried out systematically throughout the entire growing season
of plants, according to the methods generally accepted in phytopathology
[12,13,14,15]. Route surveys for the purpose of selecting biological material
were carried out in industrial cherry orchards located in the western part of
the republic. The harmfulness of bacterial root cancer of cherries was stu-
died on susceptible cultivars «Anadolu», «Shchedraya» and «Zhukovskaya».

Results and its discussion. Bacterial root cancer or root goiter (Agrobac-
terium tumefaciens Conn.) is one of the most common diseases of cherry
orchards, found in almost all western regions of Azerbaijan. To this end,
during 2021—2023, the distribution and intensity of development of bac-
terial root cancer (Agrobacterium tumefaciens Conn.) in different varieties
of cherries in different western regions of the republic were determined
(Table 1).

As can be seen from the table, the variety Zhukovskaya was most severe-
ly affected by this disease on the territory of all the western regions where
the studies were carried out.

The disease manifests itself in the following. On the lateral and main
roots or the root neck of the plant, outgrowths and influxes of various sizes
and shapes of a woody consistency are formed (Fig. 3.4). On seedlings in the
nursery, the size of the growths usually does not exceed the size of a chicken
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1. Distribution and intensity of development of bacterial
root cancer or goiter of cherry roots in the conditions of the western
part of Azerbaijan (2021—2023)

Western Cher 2021 year 2022 year 2023 year
regions of erry
Azerbaijan cultivars P,% | RR% | P,% | R,% | P,% | R, %
Anadolu 23.8 13.6 23.9 13.0 25.0 14.3
Shamkir Shchedraya 31.7 18.9 26.5 14.2 26.9 14.4
Zhukovskaya 29.0 18.8 31.9 19.0 333 19.1
Anadolu 25.9 14.1 26.1 13.9 26.6 13.8

Tovuz Shchedraya 30.0 18.0 29.9 18.0 29.4 17.9
Zhukovskaya 39.9 15.2 43.1 16.4 45.9 17.0
Anadolu 27.8 14.4 28.8 14.7 29.9 14.9
Kazakh Shchedraya 29.1 18.1 28.9 17.7 29.6 17.9
Zhukovskaya 44.4 15.9 45.5 16.0 47.2 17.5

Note: P — prevalence, %; R — intensity of development, %

egg, but in some cases it is the size of a fist. Growths are formed due to
increased cell division, mainly parenchymal tissue of the secondary cortex.

Analysis of laboratory studies shows that the causative agent of bacterial
root cancer, the rod-shaped bacterium Agrobacterium tumefaciens Conn.
(section Gram-negative aerobic rods and cocci, family Rhizobiaceae, genus
Agrobacterium) [16,17].

Analysis of laboratory studies indicates that the cells of Agrobacterium
tumefaciens Conn. rods, usually 0.6—1.0 X 1.5—3.0 um, motile by means of

Fig. 3,4. Bacterial cancer on the root collar and roots of cherries
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1—3 peritrichous flagella. Bacteria Gram-negative, non-spore-bearing, acro-
bes. On potato agar, the colonies are raised, moist-shiny, light beige with a
smooth translucent edge. The growth of the pathogen on media with carbo-
hydrates is accompanied by abundant formation of extracellular polysaccha-
ride mucus. Starch is not hydrolyzed. Milk is curdled, but not peptonized.
Litmus milk is acidified. Nitrates are reduced. Gelatin is not liquefied or
liquefied very slowly. The reaction to catalase, oxidase and urease is usually
positive. Allocate indole, hydrogen sulfide and ammonia. They form acid on
sucrose, dextrose, lactose, fructose, arabinose, galactose, mannitol.

Root cancer bacteria persist on plant debris, in the soil — throughout
the year. Bacteria enter the plant from the soil through various lesions on
the root system. Having penetrated the plant tissue, they begin to multiply.
Bacteria are introduced into a plant of any age. Over time, the growths are
destroyed, rot and, released from them, bacterial rods spread rapidly.

Without plant protection, it is impossible to consider issues of increasing
the efficiency of agricultural production. The most effective and acceptable
from the point of view of environmental protection is the agrotechnical
method of struggle.

The agrotechnical method of pest and disease control is a set of agri-
cultural techniques that create unfavorable conditions for the development
of pests and pathogens, as well as favorable conditions for increasing the
protective properties of the plants themselves [18,19].

All agrotechnical methods can be characterized as various techniques
for creating optimal conditions for the development of cultivated plants and
the suppression of harmful organisms. How this or that agricultural tech-
nique will affect the biocenosis varies greatly depending on local climatic
conditions; when planning field work, one should always remember local
features [20].

It should be noted that the high efficiency of any method of protecting
plants from diseases can only be ensured with a deep knowledge of the pro-
cesses that determine the nature of the development of the disease.

To this end, studies conducted in 2021—2023 studied the impact of
agrotechnical measures on the spread and development of bacterial root
canker of cherries (Agrobacterium tumefaciens Conn.) (Table 2).

As can be seen from the table, the activities carried out gave positive
results against bacterial root cancer (Agrobacterium tumefaciens Conn.). In
2023, the spread of the disease decreased by 46%, and the intensity of the
development of the disease by 25.7%.

CONCLUSION

Measures to combat this disease mainly include a wide range of ag-
ricultural practices, since there are no permitted chemical and biological
preparations to suppress it in Azerbaijan.
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2. The influence of individual agrotechnical measures on the infection
of cherry plants with bacterial root cancer (2022—2023)

Experience 2022 year 2023 year
Options P,% | R,% |BE,% | P,% | R,% | BE, %

Cleaning up fallen leaves and
dry branches, mummified
fruits, cleaning up cancerous
wounds, tilling the soil
around trees, fertilizing,
moderate irrigation, spraying

with 1% DNOC, etc. 40.6 23.7 44.0 33.9 18.1 59.0

Control 78.0 42.2 — 79.9 43.8 —

Note: P — prevalence, %; R — intensity of development, %;
BE — biological or technical efficiency, %

From the work carried out by us, it turned out that agrotechnical and
sanitary-hygienic measures give a good result in the fight against bacterial
root cancer of cherries (Agrobacterium tumefaciens Conn.). Therefore, these
measures can be carried out as mandatory in the fight against bacterial root
cancer of cherries (Agrobacterium tumefaciens Conn.) in the western part of
Azerbaijan. These include:

>

»

>

>

>
>

Establishment of new plantings in appropriate soil and climatic
conditions;

Cultivation of phytopathogen resistant and tolerant varieties adapted
to local conditions;

Timely and plentiful watering is of great importance, preventing the
soil from drying out;

Prevention of any kind of mechanical and thermal damage to the
bark, root system;

Fighting weeds in the garden as possible reservoirs of infection;
Cleaning boles, root collar from lagging bark, moss, lichens.

Conflict of interest: authors declare no conflict of interest.
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HaykoBo-gocnifiHni1 iHCTUTYT 3aXUCTy POCIMH i TEXHIYHUX KY/IBTYD,
Asepbaiimpxan

e-mail: fitopatoloq.Lale@mail.ru

BakTepianbHuii KopeHeBUid paK BHIIHI B YMOBaxX 3axiIHoi
yacTuHu A3epoaiiKaHy

BaxTtepianpHuit KopeHeBmii pak a6o 300yBaTiCTh KOpeHiB — XBopoba
pocnuH i3 cumnromamu tporidepanii TkaHUH cTebma a60 KOpeHs, CIpu-
4yHeHa IepeHeceHHAM Ti-1masMin Bif BipymeHTHOL 6akTepil Agrobacterium
tumefaciens Conn. y KIiTMHU POCIVH. Y CTAaTTi HaBeeHO pe3y/IbTaTH JO-
CITiIXeHb OaKTepia/IbLHOIO KOPEHEBOIO paKy BUIIHI B yMoBax [aHmxa-Ka-

336 DITOCAHITAPHA BE3ITEKA



3axcbKoi reorpacgiuHoi 30uM mpoTsirom 2021—2023 pp. 3a poku JOCIiKeHb
BCTAHOBJIEHO, 110 XBOPO6a IMPOKO IONIMPeHa Y BUIIHEBUX CalaX 3aXifHoI
YACTMHM KPaiHM i CUIIBHO MOIIKOMKYE fepeBa. 30YAHUK XBOPOOU 3 IPYHTY
Yyepes paHM i TPilIMHYU B pi3HUX YACTMHAX KOPEHEBOI CUCTEMY IPOHUKAE B il
KJIITVHY | TOYMHA€EThCs iHKyOaniitHuil mepiof xBopo6u. Bin Tpusae (3amex-
HO Bi TeMmeparypu) 4—7 TYDKHIB. Y TBOpeHi paKkoBi pO3pOCTaHHs He IIpU-
3BOJATD 10 IIBU/KOI 3aru6esi BuiIHI. OgHaK 30yIHVK IIPUTHIYYeE 3araTbHII
picT fiepeB, KUTTE3RATHICTD 1 3HVDKYE CTIMKICTb MPOTY IPUOKOBMX Ta IHIINX
iHdexIiit, 1110 IPU3BOAUTH N0 3HAYHOTO 3HIDKEHHsI BPOJXKAI0, a uepes fesi-
KU1 YaC POCTIMHY BUCHA)XYETHCSA, TIOCTYIIOBO BCUXAIOTD i 3pENITOI0 TMHYTh.
Baxrepist Agrobacterium tumefaciens Conn. 6yna geTaabHO BUBYEHA B Ja-
6oparopii 3a poku focaimkenp. HamMu po3poOi1eHo cucTeMy KOMIUIEKCHUX
arpOTeXHIYHVX METOJIB 3aXMCTY Bifj 6aKkTepia/IbHOrO KOPEHEBOI'O PaKy.
BHIIHSA; OaKTepiajJbHUii KOpeHEeBHil PaK; MOLIMPEHHS; iHTEHCHBHICTh
PO3BHUTKY; YPOKAMHICTh; MKiIJIMBICTDH

Hapiiimna go pemakuii: 05.09.2023. Ilpuitaara go gpyky: 09.09.2023

HappykoBaHo: 2pyders, 2023
Ony6nikoBaHO OHNMAIH: 1omuti, 2024

Fitosanitarna bezpeka 337



Phytosanitary safety. 2023. Issue 69.
UDC 631.1:001.76 + 632.914

DOTI: https://doi.org/10.36495/PHSS.2023.69.338-347

M.V. KRUT’, PhD (biological sciences)

ORCID: 0000-0003-4575-5039
Institute of Plant Protection of NAAS, 33, Vasylkivska str., Kyiv, 03022, Ukraine
e-mail: m.v.krut@ukr.net

FORECASTING THE PHYTOSANITARY STATE
OF AGROCENOSES: INNOVATION DEVELOPMENTS

Goal. Development and implementation of new theories, methods, tech-
nologies and models that would allow more reliable forecasting of the deve-
lopment of pests and pathogens of agricultural crops. Methods. Analysis of
innovative development of the Institute of Plant Protection of the National
Academy of Agrarian Sciences of Ukraine and other institutions of the Scien-
tific and Methodological Center «Protection of Plants» for 2001—2020. Isola-
tion of those relating to the problem forecasting the development of pests and
pathogens of plant diseases in agrocenoses of Ukraine. Results. The concept
of formation of the phytosanitary state of crops and plantations under the
conditions of climate change has been developed. The theory of the dyna-
mics of the number of locusts and the prediction of emergency situations in
the agricultural sphere of Ukraine has been developed. The widespread use
of pheromone traps for diagnosing the phytosanitary state of agrocenoses of
Ukraine is recommended. The cyclicity of outbreaks of mass reproduction
of the Anisoplia austriaca beetle and the European corn borer was estab-
lished, depending on the amount of solar activity. The possibility of applying
GIS-technologies for the analysis of long-term data was studied. Predictive
computer programs (models) of harvest shortages of rapeseed, sunflower,
corn, sugar beet, and winter wheat from a complex of pests have been develo-
ped. An algorithm for the application of information technology programs
for the analysis of multi-year dynamics of the phytosanitary state of agro-
cenoses has been developed. The role of the developed computer model of
the development of leaf spots of grain crops in determining the moment for
the most effective application of fungicides has been established. Methods
of forecasting the development of pathogens of grape diseases in the South
of Ukraine have been developed. A system of forecasting the phytosanitary
state of agrocenoses of Ukraine in the conditions of the year and planning the
implementation of protective measures has been developed. Conclusions.
Innovative developments of the Scientific and Methodological Center «Plant
Protection» make it possible to solve the following issues at a modern level:
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forecasting changes in the agrosphere based on the analysis of a long-term
database of hydrothermal conditions and indicators of the phytosanitary state
of agrocenoses; prevention of emergency situations in the agricultural sector
on the basis of a modern monitoring system using GPS-navigation and the
development of regulations for carrying out protective measures; forecasting
the development of dangerous pests and diseases of agricultural crops; fore-
casting crop failures and determining the economic feasibility of chemical
plant protection; forecasting the appearance and spread of quarantine pests.

crops; agricultural sphere; agrocenoses; pests; pathogens; system of
monitoring; forecasting; GPS-navigation; computer programs; plant
protection

Climate change, which in recent decades has been manifested in
Ukraine due to the equalization of the temperature field, the increase in
the average annual temperature and the increase in the sum of the effective
temperatures, leads to a change in the length of the seasons, optimizes
the characteristics of the ecological factors of the environment for insects,
promotes their reproduction and spread. At the same time, the ecological
optimum of various types of harmful plant organisms is changing, the op-
timum zones for them are spreading to the north, due to which the pest
population density is increasing [1—4]. As a result of the aggravation of the
phytosanitary condition of agrocenoses, almost a third, and sometimes even
a half, of agricultural crops are not harvested [5, 6].

One of the important reserves for obtaining additional crops is the
protection of plants from harmful organisms. Forecasting is the basis for
planning and carrying out protective measures, determining the need for
chemical agents, as well as material and labour costs. But traditional me-
thods and ways of forecasting the phytosanitary state of agrocenoses are
still imperfect.

Goal of the work was to develop and implement new theories, methods,
technologies and models that would allow more reliable forecasting of the
development of pests and pathogens of agricultural crops.

Research methodology. The materials for the research were innovative
developments of the Institute of Plant Protection of the National Academy
of Agrarian Sciences of Ukraine and other institutions of the Scientific and
Methodological Centre «Plant Protection» for 2001—2020. From them,
those directly related to the issues of forecasting the development of pests
and pathogens of plants in agrocenoses of Ukraine were highlighted.

Research results. Scientists of the Institute of Plant Protection,
V.M. Remeslo Myronivka Institute of Wheat, Poltava State Agricultural
Research Station named M.I. Vavilov, Magarach National Institute for
Vine and Wine, Transcarpathian State Agricultural Research Station and
Subcarpathian State Agricultural Research Station of the Institute of Ag-
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riculture in the Carpathian Region NAAS have created 25 innovations in
the field of forecasting the phytosanitary state of agrocenoses of field crops,
orchards and grapes.

The concept of formation of the phytosanitary state of crops and plan-
tations under the conditions of climate change has been developed. It is
based on the analysis of a long-term database of hydrothermal conditions,
indicators of the entomological and phytopathological state of agricultural
crops and forecasting possible changes in the agrosphere. According to the
results of numerous analyses, a significant increase in the average annual
temperature, an increase in the sum of effective temperatures, and an equa-
lization of the temperature field have been observed in recent decades in the
conditions of Ukraine. At the same time, the annual amount of precipitation
changed little, but began to increase.

The theory of the dynamics of the number of locusts and the prediction
of emergency situations in the agricultural sphere of Ukraine has been de-
veloped. Thus, a modern locust monitoring system using GPS-navigation
and the regulation of anti-locust measures have been conceptually substan-
tiated. GPS allows to determine with great accuracy the geographical coor-
dinates of foci of increased number of locusts and to create a database on
the ecological characteristics of the stations (composition of phytocenosis,
physical and chemical properties of the soil, nature of the terrain), which
further contributes to reducing labour costs for monitoring by 5 times, in-
creasing the reliability of control population dynamics of this group of pests
and, at the same time, avoiding outbreaks of their mass reproduction [7, §].

Much has been done in terms of improving the methods of diagnosing
the phytosanitary state of agrocenoses of Ukraine using the latest technolo-
gies. Thus, in modern systems of integrated plant protection, the wide use of
pheromone traps is recommended [9, 10]. For this, in the first half of May,
attractive traps with the pheromone of lepidopteran pests are placed on the
crops of sugar beet, winter wheat, corn, soybean, and on the plantings of
vegetable crops and potatoes. With their help, it is possible to establish the
start and duration of the flight of the turnip moth Agrotis segetum Schiff., the
European corn borer Pyrausta nubilalis Hb., and in the south of Ukraine,
the potato tuber moth Phthorimaea operculella Zell. Compared to the use
of troughs with noisy molasses, the labor productivity of the accountants
increases 10 times due to the increase in the daily rate of accounting to 250
hectares, as well as selective catching of certain types of butterflies. The
obtained reliable information regarding the dynamics of the development
of the turnip moth and the European corn borer allows timely planning of
effective measures to protect cultivated crops. The data on the detection
of the potato tuber moth is the basis for signaling the implementation of
quarantine measures.

The use of pheromone traps has improved the methods of monitoring
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and forecasting the development of pests of corn and soybeans in various
subzones of the Left Bank Forest-Steppe of Ukraine, as well as in Trans-
carpathia, and apple glaze in the orchards of the Autonomous Republic of
Crimea. The established long-term database on pests of corn and soybean
can be the basis for work on operational signaling and forecasting of the
entomological state of agrocenoses. The developed program for determining
the expediency of using plant protection means can be used in practice. At
the same time, a high level of reliability was noted in the determination of
corn and soybean crop shortages, deviation from real indicators — within
7.5—11%.

The system of pheromone monitoring of the main lepidopteran pests
of apple plantations of the Forest-Steppe of Ukraine under the conditions
of climate change, which is presented in the developed and issued recom-
mendations, is substantiated [11, 12]. The mathematical model (program)
«Economic expediency of the use of protective means on apple trees» has
been developed. Its use in practice allows you to save 10—15% of the har-
vest and reduce environmental pollution.

The cyclicity of outbreaks of mass reproduction of the Anisopia austria-
ca beetle and the European corn borer was established, depending on the
amount of solar activity. Algorithms for assessing the state of populations
and the degree of threat to agricultural crops from larvae and adults of bread
beetles have been developed, based on systematic records and calculations,
and the methods of multi-year and long-term forecasting of these pests have
been improved.

The possibility of applying GIS-technologies for the analysis of long-
term data was studied. For this purpose, an electronic database of ten-
year monitoring of harmful insects (eurygaster bug, May beetle Melolontha
melolontha L., turnip moth) in agrocenoses was created, a database of indi-
cators on the influence of abiotic factors (air temperature, rainfall) on the
development of these pests was analyzed, electronic maps were created that
reflect territorial zonal features of Ukraine, ecological specificity of regions
(combination of long-term information of phytosanitary diagnostics with
hydrothermal regime).

Predictive computer programs (models) of crop failures of rape due
to a complex of dominant pests and sunflower due to a complex of pests
have been developed, which are based on mathematical equations that take
into account the number of pests, their economic threshold of harm and
the complex economic threshold of harm for each entomological complex.

The interactive program «Plant Protection» includes a package of com-
puter programs for determining crop shortages of rapeseed, sunflower, corn,
sugar beet, and winter wheat from a complex of pests. It is a table in which
information is entered on the number of certain pests according to seasonal
complexes, crop losses due to them are automatically calculated and the
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economic feasibility of using protective means is determined. The computer
program allows in real time to transform operational environmental infor-
mation about the current phytosanitary status into economic categories —
possible crop shortages (in physical or monetary terms) and to determine
the economic feasibility of chemical plant protection.

An algorithm for the application of information technology programs
has been developed for the analysis of multi-year dynamics of the phytosa-
nitary state of agrocenoses, the components of which are: 1) transformation
of the information base of multi-year indicators of the number and distribu-
tion of pests into a multi-year electronic database; 2) transformation of the
information base of long-term indicators into its cartographic display using
computer programs; 3) consistent analysis of the dynamics of the number
and distribution of pests in order to create a forecast of the phytosanitary
state of agrocenoses and avoid epiphytotic situations.

The computer model of the development of leaf spotting of grain crops
is based on the use of the temperature sensitivity function of pathogens
(Septoria tritici, Puccinia recondita, Erysiphe graminis, Puccinia triticina) for
the minimum and optimal value of the duration of leaf surface moistening,
the calculation of the transition point of the development of a particular
disease in the zone exponential growth. Thus, the moment for the most
effective application of fungicides is determined.

Methods of forecasting the development of pathogens of grape diseases
in the South of Ukraine have been developed. Thus, it is necessary to take
into account the mycoflora of the bunches affected by the desiccation of
grape ridges, the vulnerability of varieties to this disease and the effective-
ness of treatments of grape plantations in the phases of berry growth, the
beginning of ripening and ripening against other diseases with approved
fungicides. Forecasts of the development of mildew and oidium turned out
to be adapted for different regions of viticulture in the named zone. It is ad-
visable to use a computer database on long-term meteorological conditions
of the Black Sea Lowland and a database on the development and degree
of spread of these diseases in grape plantations, on the basis of which to
develop seasonal and short-term forecasts.

The system of monitoring and forecasting the development of harmful
organisms on oilseed cruciferous crops (winter and spring rape, white, gray
and black mustard, red mustard) is based on the analysis of data on the
presence of a complex of pests and pathogens by crops, the application of
improved methods of diagnosis and forecasting of the phytosanitary state
of agrocenoses and forecasting possible harvest shortages. Thus, the use of
this development in practice allowed the scientists of the Subcarpathian
State Agricultural Research Station of the Institute of Agriculture in the
Carpathian Region NAAS to form a reliable forecast of the phytosanitary
state of oilseed cruciferous crops.
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The Institute of Plant Protection of the NAAS has developed a system
for forecasting the phytosanitary state of agrocenoses of Ukraine in terms
of the year and planning protective measures, which includes: 1) analysis
of agroclimatic indicators: temperature, humidity, precipitation, hydrother-
mal coefficient, sum of effective temperatures; 2) analysis of indicators of
the state of harmful organisms: number, distribution, degree of damage
to plants; 3) weekly operational information on the phytosanitary state of
agrocenoses of Ukraine; 4) recommendations on the expediency of using
protective equipment; 5) forecast of the development of harmful organisms
for the next year. At the same time, it is possible to adjust the system of
protection of agricultural crops, optimize the terms of application of che-
mical agents, save 10—50% of the harvest, improve its quality, and to a
large extent keep the environment clean [13—15].

Issues related to forecasting the phytosanitary state of agrocenoses are
extremely important for the activities of the Quarantine Service of Ukraine.
Thus, prognostic models of the spread of harmful and regulated organisms
in the western region of the country have been developed. Their component
is the establishment of the boundaries of the free zone, which is based on
the real absence of a harmful organism in this zone. In the case of orga-
nisms of limited distribution, to which the studied ones belong, the free
zone can be an uninfected part of the country in which there is a limited
infected zone. At the same time, the most typical symptoms of damage to
host plants by the studied organisms are taken into account. Timely and
qualitative forecasts of the appearance and spread of quarantine pests allow
to significantly reduce the costs of combating them and increase the yield
of agricultural crops.

CONCLUSIONS

Innovative developments of the Scientific and Methodological Center
«Plant Protection» make it possible to solve the following issues at a mo-
dern level:

e forecasting changes in the agrosphere based on the analysis of a
long-term database of hydrothermal conditions and indicators of the
phytosanitary state of agrocenoses;

e prevention of emergency situations in the agricultural sector on the
basis of a modern monitoring system using GPS-navigation and the
development of regulations for carrying out protective measures;

e forecasting the development of dangerous pests and diseases of
agricultural crops; forecasting crop failures and determining the
economic feasibility of chemical plant protection;

e forecasting the appearance and spread of quarantine pests.

Innovations in the field of forecasting the phytosanitary state of agro-

cenoses can be widely used by the protection and quarantine departments
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of the Department of Phytosanitary Safety, control in the field of seed
production and seedlings of the State Service of Ukraine on Food Safety
and Consumer Protection, as well as by institutions of an agrarian profile to
effectively solve scientific, practical, economic and environmental problems.

The research was conducted within the framework of the research pro-
gram 24 «Phytosanitary securing, quarantine and plant protection» («Plant
protection»); Ne SR 0121U000087.
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IIpornosyBaHHs (hiTocaHiTapHOro CTaHy arpoueHo3iB: iHHOBaLiiiHi Po3pOOKH

Merta. Po3po6ka Ta BIpOBaj>)KeHHSI OHOBJICHUX TEOPill, METOLUK, TeX-
HOJIOTiYHMX 3ac00iB Ta Mopienel, sAKi 6 cripusyy OinbIl JOCTOBIpHOMY HpOT-
HO3YBaHHIO PO3BUTKY LIKiTHMKIB Ta 30yHUKIB XBOPOO cilbcbKorocmnomap-
CbKMX KynIbTyp. MeTrogmuka. AHasli3 iHHOBallill, cTBOpeHux IHCTUTYyTOM 3a-
xucry pociyH HanionanbHoi akajeMii arpapHuX HayK YKpaiHM Ta iHIIMMMU
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ycraHoBaMyu HaykoBo-MeTOOMYHOTO LEHTPY «3aXUCT pocayH» 3a 2001—
2020 pp. Binbip Tux, mo BUCBIT/IOOTH MUTAHHA CTOCOBHO IIPOTHO3YBaHHA
€HTOMOJIOTIYHOrO 11 (iTOIATO/IOTiYHOrO CTaHy arpoleHosiB. PesymbraTm.
PospobneHo KoHuenuio ¢GopmyBaHHA (ITOCAHITAPHOIO CTAHY IOCIBIB i
Haca/pKeHb 33 YMOB 3MiHM K/1iMaty. PO3po6/1eHo TeopeTiyHi OCHOBM 10710
BM3HAYEHHA IMHAMIKM PO3BUTKY CApaHOBUX Ta MOTNEPEKEHHA KPUTUYHUX
cutyaniil B arpocdepi. PekoMeHI0BaHO IIMPOKe 3aCTOCYBaHHA (epOMOH-
HJIX TTaCTOK JyIA JiaTHOCTUKY iTOCaHITapHOTO CTaHY arpolieHo3iB YKpaiHu.
BcTaHOBIEHO IVK/IIYHICTD MacOBUX PO3MHOXKEHb X/TiOHOTO >KyKa-KY3bKU,
KYKYPY/35HOTO MeTe/NKa, IIOB sI3aHy 3 BEIMYMHOIO COHAYHOI aKTMBHOCTI.
BuBueno mMoxmBicTb 3acTocysanHa I'IC-TexHomoriit A anamisy 6araro-
piuHMX maHMX. P0o3po6IeHO MpPOrHO3HI KOMITIOTEpHI Iporpamu (Mogerni),
SAKi JO3BOAIOTH BUSHAUUTU Hef060pYU BpOXaiB pillaky, COHALIHUKY, KYKY-
pynsu, OYpsKiB I[yKpOBMX, IIIEHNUII 03MMOI BiJj KOMIUIEKCY IIKifHUKIB. Bu-
ABJIEHO MOXIMBOCTI aHa/li3yBaTy 6araTopiuHy AMHaMiKy ¢iTocaHiTapHOTO
CTaHY arpoleHO03iB 3a JJOIIOMOroI0 pO3pOOIEHOr0 AITOPUTMY 3aCTOCYBaH-
Hs1 IporpaM iHdopMariiiHuX TeXHoOoriit. BcTaHOBNIEHO ponb po3pobreHoi
KOMIT'IOT€PHOI MOJie/li PO3BUTKY IUIAMMCTOCTEI JIUCTS 3ePHOBUX KY/IBTYP
y BU3HAQUCHHI ONTMMA/JIbHOTO MOMEHTY I e(peKTUBHOIO 3aCTOCYBaHHS
xiMiyHMX 3aco6iB 3axmcTy. Po3po6ieHo MeTOnMKIM LIONO IPOrHO3yBaHHS
¢itonaTosnoriuHoro crany BuHorpagHukis Ha ITiBgHi Ykpainu. Pospo6neno
MeTOAMYHI IiXO/Y 100 CKIaaHHA IIPOTHO3Y (iTOCAaHITAPHOTrO CTaHy ar-
POILIEHO3iB B YMOBaX POKy Ta IUIAHYBaHHA 3aXOfliB LIOfIO 3aXMCTy POCHIMH.
BucHoBku. IHHOBa1iiHI po3po6Ky HayKoBO-MeTOANYIHOTO LeHTPY «3axucT
POCIMH» JAIOTH Mi/ICTaBM JOCTOBIPHOTO BUPillIeHHA TAKMX IUTAHb: IPOTHO-
3yBaHHs 3MiH B arpocdepi Ha OCHOBI aHaIITMYHMX MaTepiasiB i3 6araropiy-
HOI 623y JaHKX TifpoTepMivHMX YMOB Ta iHpopMalil mozno ditocaHiTapHO-
IO CTaHY arpolLieHO3iB; yIepepkeHHs KPUTUYHIX CUTYalliil B arpocdepi 3a
BUKOPVCTAHHS CY9aCHOI CUCTeMI MOHITOPUHIY Ta PO3POOIEHHS pernaMeH-
Ty IIPOBEJEHHs 3aXVICHMX 3aXOfliB; IPOrHO3YBaHHS €HTOMOJIOTIYHOTO Ta ¢i-
TOIIATOJIOTIYHOTO CTaHY arpolleHO3iB; IPOTHO3YBaHHSA BeTMYMHY HEFOO0PY
BPOXKAI0 Ta eKOHOMiuHe OOIPYHTYBaHHS XiMiYHOTO 3aXUCTy POCIUH; IPO-
THO3YBaHHs PO3BUTKY KaPAHTVHHMX IIKiTHUKIB.

CiJIbCbKOrocmoaapehKi KyibTypu; arpocdepa; arpomeHo3; mKiIHIKK; 30y/1-

HUKH XBOPOO; CHCTeMa MOHiTOpHHTY; mporno3yBanns; GPS-nasiramis;

KOMIT'I0TepHi MPOrpamMu; 3aXUCT POCTAH

BIBJIIOTPA®TYHU CITUCOK

1. ®epopenko B.IL., Yaiixa B.M., baknanosa O.B., Heeposcbka T.M., Ana-
menko T.I. Tlorerninus i pitocanitTapumii cran arporeHosis. Kapanrtus i 3axucr
pocnuH. 2008. Ne 5. C. 2-5.

2. bopsux O.I., Peroman C.B., HeBeposcpka T.M., Hatika B.M., ®emopen-

346 DITOCAHITAPHA BE3ITEKA



ko A.B., baxmyT O.0., Korosa A.B., IImnunenko JI.A. ®iTocaniTapHnii ctaH ar-
porieHo3iB B YkpaiHi B yMoBax 3MiHM KnimMaty. 3emaepobcrso. Kuis: BIT «Enens-
Belic», 2015. Bum. 1. C. 93-97.

3. ®epopenko B.IL IlepcekTrBY €HTOMONIOIIYHMX AOCTIKEHDb B YKpaiHi.
3axuct i kapanTuH pocnuH. Kuis: ISP HAAH, 2014. Bum. 60. C. 415-425.

4. Apamenko T. 3MiHa K/IiMaTy Ta pOCIMHHUIITBO. ATpoHOM. 2019. Ne 2.
C. 14-17.

5. Tpubenp C.O. 3axuct pocanH: cborofHi i saBrpa. 3axuct pocnus. 2000.
Ne2.C.2-4.

6. Yaiika B.M., Cagpucra O.b., baknanosa O.B., Menbuuk ILII. IllkopounH-
HicTb ¢iTodaris Ha osuMmHi. JaxucT pocnuH. 2001. Ne 12. C. 1-2.

7. ®epopenko B.II., Yaiika B.M., baknanosa O.B., Cagpucra O.b. 3arposa
CapaHOBUX 3aMMIIaeTbcA. KapaHTuH i saxucT pocnma. 2004. Ne 6. C. 4-5.

8. Yaitka B.M., Menpanuyk M.[I., bakmanosa O.B., Ceparok I.C. CapaHoBi.
Exororia nonynAwiit, MoHiTOpuHT, mporHos. Kuis: HYBill, 2009. 245 c.

9. Yaitka B.M. E¢exTuBHICTb pi3sHUX METOMIB OO/IIKY YMCENTBHOCTI /I MOHi-
TopuHry entomodayun. Kapantus i saxuct pocans. 2010. Ne 3. C. 5-7.

10. bopsux O.1., ®egopenko A.B., HeBeposcbka T.M. Ta in. MeToauuHi pe-
KOMeH/AIIil 110710 3aCTOCYBaHH:A (PePOMOHHNX IACTOK JI/IsI BUABIEHHS PETY/Ibo-
BaHIX Ta WKipmmBux opranismis. Kuis: [Jep>xmpopcrioxxmscenyx6a, 2019. 110 c.

11. ®epopenko B.II., YepHniit A.M., Ipoxcpkuit B.A., Bracosa O.I., Ca6-
nyk C.B. 3axucr A61yHeBUX cafiB Bij WIKifHUKIB Ta XBOp0o6 (pekoMeHpamii).
Kwuis: Konobir, 2011. 28 c.

12. bopsux O.1., Yepnint A.M., Ipopcpknit B.A., Bnacosa O.I., Anvon O.I,
[Mynsra B.M. 3axuct st6/1yHi Bif IKifINBUX KOMax, KimiB Ta xBopo6 (IliBgen-
Huit i [TiBoenno-Cxiguuit Cren Yxpainn). Kuis: Konobir, 2014. 44 c.

13. bopsux O.IL, Perbman C.B., Haiika B.M. Ta in. MeToanyHi pekoMeHpa1ii
I[OJO CK/IAJJAHHS IPOTHO3y PO3BUTKY Ta 00/IiKy 6araTolfHMX MIKITHMKIB, IIKif-
HIKIB Ta XBOPOO 3epHOBIX, 3¢pHOO060BMX KYIbTYp Ta baraTopiyHux Tpas. Kuis:
Hepxnponcnoxuscnyx6a, 2018. 144 c.

14. bopsux O.L., Perpman C.B., ®egopenko B.I1. Ta in. MeTtopguyHi pexo-
MeH/allil I[OJ0 CKTaflaHHsA IPOTHO3Y PO3BUTKY Ta OOJIIKY WIKifHMKIB i XBOpPOO
TexHiYHYUX KynpTyp. Kuis: [lepxnponcnoxuscnysx6a, 2018. 89 c.

15. bopsux O.I., Perbman C.B., Degopenko A.B. Ta in. MeTogu4Hi peKkoMeH-
fHanii {010 CK/Ia/faHHs IPOrHO3y PO3BUTKY Ta OO/IIKY LIKITHUKIB i XBOPOO Kap-
TOIUTI, OBOYEBNUX, IIOfIOBMX, BUHOI'PAy Ta ATifHUX KynbTyp. Kuis: [lepxposn-
CIOXXMBCTyK6a, 2018. 118 c.

Hapiitmna go pepakuii: 05.09.2023. Ilpuitnara mo apyky: 09.09.2023
HappykosaHno: epydens, 2023

Ony6nikoBaHO OHNIANH: omuti, 2024

Fitosanitarna bezpeka 347



Phytosanitary safety. 2023. Issue 69.
UDC 632:633.367
DOTI: https://doi.org/10.36495/PHSS.2023.69.348-356

Z.. MAKNICKIENE, PhD of agricultural sciences
ORCID: 0000-0001-9160-5192

R. ASAKAVICIUTE, PhD of biomedical sciences
ORCID: 0000-0002-3848-2733

Lithuanian Research Centre for Agriculture and Forestry,

Voke Branch of Institute of Agriculture, Zalioji a. 2,

Vilnius, LT-02232, Lihuania

e-mail: rita.asakaviciute@lammc

EFFECT OF LITHUANIAN GENOTYPES RESISTANCE
TO ANTHRACNOSE (COLLETOTRICHUM SPP.)
IN LUPINUS ANGUSTIFOLIUS L.

Breeding for disease resistance is one of the most difficult tasks in bree-
ding work. Rapid mutation of pathogen’s populations, its ability to continuou-
sly form a large amount of races differing in virulence and aggressiveness are
the chief obstacles in the development of disease-resistant lupine varieties.
Of 2019—2021 year twelve narrow-leafed forage lupine genotypes developed
by the individual selection methods and characterised by a high resistance to
anthracnose (Colletotrichtum gloesporoides (Penz.) Penz & Sass.) resistance
7—29 points, rapid growth rate, and a high seed yield 1.3—3.8 t/ha were tested
at the competitive variety testing trials. The investigated lines are a valuable
material from the viewpoint of genetics, breeding and agronomic characteris-
tics which will be used in subsequent breeding work and the most promising
lines will be transferred to the official variety testing.

narrow-leafed forage lupine; individual selection; variety; resistance to
anthracnose diseases

One of the key challenges that Lithuania has currently to deal with
is rational use of land, since any agricultural activity either increases or
declines natural soil fertility. Consequently, it is very important to select a
farming method which would prevent any direct or indirect damage to the
environment.

Recent research has shown that soil biological fertility increasing me-
thods are the most promising. Out of all known microorganisms the most
efficient nitrogen fixations are legume bacteria in symbiosis with legume
plants [1, 2]. Depending on these bacteria and legume crops properties
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and growing conditions, the symbiotically fixed nitrogen can total from
45 to 460 kg/ha in year [3], therefore many countries researchers suggest
rational use of mineral nitrogen and maximal use of biological nitrogen.
With growing demand for ecologically clean agricultural produce increa-
singly more attention is being paid to ecological agriculture, which restricts
the use of fertilisers, pesticides, and herbicides. Therefore, in the situation
of increased environmental pollution legume crops are of special value in
ecological agriculture.

One of the oldest legume crops, grown world-wide, suitable not only for
forage production as protein source but also for soil culturing, increasing of
its natural fertility is lupine [4].

Lupine has been grown in Lithuania since olden times; however, the area
sown with this crop is not large. The chief reason why the area sown with
lupine is declining is the spread of new fungal diseases. Lupine anthracnose
(Colletotrichtum gloesporoides (Penz.) Penz & Sass.) [5, 6] is one of the most
harmful Iupine fungal diseases, which occurs on all lupine species.

Although in contrast to other plants, lupines do not suffer from many
diseases, their cultivation remains so far not so easy issue. A range of
lupine diseases, most of which are caused by fungal and viral pathogens,
give rise to different types of injuries [7] leading to yield losses reaching
75—100% [8]. Based on observations carried out over the past 15 years,
fungal diseases, such as lupine anthracnose and fusarium wilt of lupines,
gray mold, and sclerotinia, are among the most common lupines crops [9,
10]. Anthracnose, caused by Colletotrichum gloeosporioides phytopathogen,
is the most devastating fungal disease, rapidly spreading and highly reducing
lupine seeds and green weight yields, and thus almost completely destroys
the crops during epidemic [11]. Symptoms such as brown areas of dead
tissue (necrotic lesions) on leaf blades, stalks and stems, flower stalks and
seed pods, and slimy mass of orange-coloured spores etc., were observed to
be almost the same in all lupine species [12, 14].

The objective of our work is to develop high-yielding, fungal disease-
resistant, early maturing varieties of narrow-leafed forage lupine, suitable
for cultivation in all climatic zones of Lithuania.

Materials and Method. Tests of the new narrow-leafed forage lupine
genotypes for anthracnose resistance were carried out during the final
stage of the breeding process. The trials were set up Voké Branch of
Lithuanian Research Centre for Agriculture and Forestry (Baltic Sea region,
54°33'49.8"N 25°05'12.9" E) during 2019—2021. Field experiments were
carried out in 5-field selection crop rotation. The soil was sandy loam Haplic
Luvisol according to the FAO [13]. The agrochemical characteristics of the
arable layer (0—20 c¢cm) were defined to be as follows: pH,, (4.8—5.0),
mobile AP* (20—35 mg/kg), available phosphorus (52—55 mg/kg P,0;)
and potassium (80—95 mg/kg K,0), and organic carbon (0.89—1.01%).
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Soil for the lupines was prepared according to routine technology: deep
ploved in autumn, 2 times cultivated in spring. Herbicide Stomp (455 g/I
pendimethalin) (2.0—2.5 1/ha) was used for weeding control.

Eleven narrow-leafed forage lupine breeding genotype were investigated.
Lupine variety ‘Boruta’ was used as a control. Since during the last eight
year period anthracnose had occurred annually, the tests were conducted
under natural conditions.

The area of the record plots was 6 m?, four replications were used.
Randomised plot design was employed.

During the growing season resistance to fungal diseases was estimated at
three plant growth stages: seedling, bud formation — flowering, and shiny
pods. 1-to — 9-point scale was used: 1 — very low resistance, diseased
plants over 50%, 3 — low resistance, diseased plants 26—50%, 5 — mode-
rate resistance, diseased plants 11—25%, 7 — high resistance, diseased
plants 2.5—10%, 9 — very high resistance, diseased plants less than 2.5%
[11]. With this end in view, at complete emergence plants were counted in
A and C replications, at seedling, bud formation — flowering, and shiny
pods stages anthracnose-affected plants were counted and removed from
the plot. At complete maturity stage healthy plants were counted and their
productivity was estimated.

Percent of fungal-disease affected plants was identified according to the
formula: P = (n / N) x 100, where n — number of affected plants, N —
number of assessed plants.

In our tests we estimated anthracnose Colletotrichtum gloesporoides
(Penz.) Penz & Sass. resistance of the new narrow-leafed forage and the
effect of anthracnose resistance on seed yield.

One-way analysis of variance (ANOVA) with the use significance of
differences (LSD ;) was determined at the significance level of P < 0.05.

Results and Discussion. As mentioned earlier, climate conditions are
considered as the most important factors causing the spread of anthracnose
caused by Colletotrichum gloeosporioides in lupine crops, which can be
infected both internally and externally [10]. Studies have shown that
anthracnose remains viable in seeds for a maximum of 3 years [9]. The
development of anthracnose agents requires an average daily temperature
of 18—24°C, light rain for three days, and wind, as the spores of the fungus
spread in an air-droplet manner as well as requires young plant tissues which
are vulnerable [11].

The weather conditions during the experimental period were varied.
As a result, the spread of lupine anthracnose was different, too. During
the period of 2019—2020 no anthracnose was spotted in the treatments of
narrow-leafed forage lupine at the seedling stage due to the early lupine
sowing and low air temperature (8.0—15.3°C) during the emergence —
stem growth stage. Under natural conditions the first disease symptoms
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can manifest themselves during the stem growth period, but most often
they are identified at later growth stages of lupine. Experimental evidence
suggests that the disease severity, incubation period and the number of
pathogen’s generations are different under natural conditions and depend on
the lupine species, genotype, variety, and earliness. Furthermore, infection
development is markedly affected by the weather conditions and plant
growth stage at which the disease appears. The greatest harm is done when
anthracnose starts to spread at bud formation — flowering stage or shiny
pods stage. When lupine has reached the end of milk maturity — beginning
of wax maturity, the disease does not cause any serious damage to the seed
yield, but the seed gets infected. Table 1 shows the monthly average daily
temperature and precipitation.

1. Average monthly daily temperature and amount of precipitation

Year Multiannual
Month 2019 2020 2021 average
Temperature, °C
May 13.3 10.3 11.2 12.5
June 21.1 19.4 19.5 15.7
July 17.1 17.6 22.1 16.9
Precipitation, mm
May 28.6 77.8 14.7 60.0
June 27.5 68.4 55.0 77.0
July 49.9 66.8 93.5 78.0

In recent years, the beginning of lupine vegetation in Lithuania is the
first — second ten days of May. In this period, in Lithuania is usually
both cold and rainy, as in 2020—2021, average air temperature 10.3—
11.2°C (multi-annual average 12.5°C), precipitation amount reached
77.8—147 mm (multi-annual average 60 mm) or hot and dry weather like
2019 when average monthly temperature reached 13.3°C, only 28.6 mm of
precipitation fell, which is not suitable for the development and spread of
the anthracnose pathogen in the early phases of lupine development (BBCH
11—25). Unfavorable meteorological conditions pathogen development and
delay plant infection. The weather circumstances were exceedingly adverse
during the intensive growth of lupines and the formation of generative plant
components (BBCH 30—81) in June 2019. The average daily temperature
was 21.1°C (compared to the long-term average of 15.7°C), and precipitation
was 27.8 mm (compared to the long-term average of 77 mm). When the
lupines reached the stage of green maturity at the end of the third decade of
June and the beginning of the first decade of July, favorable conditions for
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Fig.1. Lupinus angustifolius variety ‘VB Ainiai’ and damage to Colletotrichtum
gloesporoides (Authors’ photos)

the spread of anthracnose were produced (BBCH 81—87). In June 2020, a
higher air temperature of 19.4°C (the average multi-year temperature was
15.7°C) and ideal humidity levels prevailed. July was cooler (17.7°C) and
more humid than typical. The conditions for the growth and development
of lupines were favorable. When the lupines reached green maturity (BBCH
87), the first signs of anthracnose appeared. The month of June 2021 was
warmer and drier than usual (the average daily air temperature was 19.5°C
only 55 mm of precipitation fell (long-term average 77 mm)). Plants are
poor. The absence of precipitation was also observed in the second and
third decades of July, when the average air temperature reached 22.1°C (the
long-term average is only 16.9°C). Anthracnose symptoms appeared when
the lupines reached (BBCH 77), the full pod filling stage.

Looking at the three-year results (Fig. 2 and 3), all the Lithuanian lupin
genotypes were more resistant to Colletotrichtum gloesporoides and produced
a higher yield of grains than the control ‘Boruta’. On average, ‘VB Derliai’
and H1820 were the most resistant to Colletotrichtum gloesporoides. The av-
erage infection with the pathogen was 6.8% =+ 0.230 and 6.9% % 0.237 (re-
spectively). These genotypes yielded on average 2.8 t/ha+ 0.142 over three
years. The genotypes ‘VB Vilniai’ (12.7% % 0.430), ‘VB Rausviai’ (11.6% *
0.321) and “VB Pilkiai’ (11.7% = 0.345) were less resistant to Colletotrichtum
gloesporoides. The yield was accordingly 2.0 t/ha + 0.114. The remaining
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Fig. 2. Estimation of Colletotrichum disease prevalence (%) on different genotypes
of Lupinus angustifolius (LSD,, = 1.227; £ SE — standard error)
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Fig. 3. Yield of Lupinus angustifolius, t/ha (LSD,, = 0.061;
+ SE — standard error)

genotypes (‘VB Ainiai’, ‘VB Melsviai’, H1806, H1831, H1857 and H1979)
were on average resistant to Colletotrichtum gloesporoides (9.3—7.5%) and
produced a grain yield (2.6—2.3 t/ha).

Fungal diseases spread on lupine plants every year. Disease spread
depends on variety genetics, meteorological conditions, previous crops,
and weediness of the field. Lupine anthracnose is one of the most harmful
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diseases which affect all lupine species at any plant growing stage [10].
Lupine grain yield depends on the plant growth stage at which anthracnose
affects the plants. The selected narrow-leaved lupine genotypes show a high
resistance to this fungal disease. Conditionally resistant to anthracnose are
genotypes in which affected plants were less than 2.5%. In the world lupine
gene bank, there are no varieties fully resistant to fungal and viral diseases.
But lupine varieties that are partially resistant at a low disease epitophe
undergo less infection in the vegetation period. The tested genotypes
produced a high seed yield.

The selected and tested narrow-leaved lupine genotypes showed a fast
growth rate in all stages and thus a rather high resistance to anthracnose and
high seed yield. The vegetation period of narrow-leaved genotypes is short
(88—92 days) and they can be grown naturally in the whole country without
applying special agroengineering measures. Narrow-leaved genotypes have
a high value in genetic, breeding and farming aspects.

CONCLUSIONS

Breeding for disease resistance is one of the most challenging tasks in
the breeding work. A rapid mutation of pathogen’s populations, its abili-
ty to continuously form a large number of races differing in virulence
and aggressiveness are the chief obstacles in the development of resistant
lupine varieties. When limited genefund is used in breeding work lupine
anthracnose can occur in the varieties differing in genetic potential. From
the presented data we can see that the development of the infection is in-
fluenced by human factors and pathogen’s characteristics, genotype, as well
as the weather conditions. The world lupine genefund does not contain any
varieties completely resistant to fungal or viral diseases. It is likely that the
varieties characterised by a partial resistance do not lose this character for
a longer period and in the years of weak epiphytoty such varieties either do
not catch the infection or are insignificantly affected, like breeding lines
H1806. H1831, H1857, H1979 and H1820.

Conflict of interest: authors declare no conflict of interest.
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BniuB cTiliKoCTi JUTOBCHKMX IFeHOTHUIIB MPOTH AHTPAKHO3Y
(Colletotrichum spp.) y JIONAHY BY3bKOJHCTOTO
(Lupinus angustifolius L.)

Cerex1isi Ha CTIMKICTh IPOTYU XBOPOO € OFHUM 3 HACKIAJHIIINX 3aB-
HaHb y cenexuiiHiil poboti. [IIBuaka MyTariis momysiiil aToreHa, ioro
3JJaTHICTb ITOCTIIHO YTBOPIOBATY BEMMKY KiZIbKICTD pac, 0 BifPiSHAIOTHCA
3a Bipy/IEHTHICTIO Ta arpeCUBHICTIO, € TOJIOBHMMMU IIEPELIKOJJaMI Y CTBOPEH-
Hi CTIMIKMX IIPOTY XBOPOO COPTIB JTIONNHY. Y KOHKYPCHOMY COPTOBUIIPOOY-
BaHHi 2019—2021 pp. 6yn0 BUNpoOyBaHO ABAaHAALATH T€HOTUIIIB JIIOIIHY
BY3bKO/IMCTOTO KOPMOBOTO, CTBOPEHMX METOFAMM iHVBiAyanbHOro 1060-
Py, AKi XapaKTepu3yIOTbCS BUCOKOIO CTilikicTio mpotu aHtpakHosy (Col-
letotrichtum gloesporoides (Penz.) Penz & Sass.) — 7—9 6aiB, mBUAKUM
TEeMIIOM POCTY Ta BJMCOKOIO BpO’KaiiHicTio HaciHHA 1,3—3,8 t1/ra. Hocri-
IPKEHHA € LIIHHMM MaTepiajloM 3 TOYKU 30py FeHeTUYHMX, CENeKLIHNX Ta
arpOHOMIYHMX XapaKTePUCTHK, SIKUIL Oyfe BUKOPUCTAHO B MOAAJIbLIIN Ce-
JIeKLiiiHIi po6OTi, a HallbiIbLI MepCIeKTUBHI OYAYTD IepefaHi B fep)KaBHe
COpTOBUIIPOOYBaHHS.
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ASSESSMENT OF THE PRESENCE OF NITRATES
AND OTHER CHEMICALS IN SOIL AND IN MAIZE
PLANTS BY NITROGEN FERTILIZATION

The main purpose of this study was to evaluate the effect of nitrogen fer-
tilization, with different levels and type of fertilizers, on the agrochemical
evolution of the soil superficial horizon and on nitrates levels in maize leaves
in different growth stages (5 leaves, flowering and milk maturity). Two type
of nitrogen fertilizers (Ammonium nitrate and Urea) and five nitrogen levels
(80 kg/ha; 120 kg/ha; 200 kg/ha and 240 kg/ha) were applied in experimental
trails. Filed experiments were conducted at the Agricultural Research and
Development Station (ARDS) of Suceava, Romania, during years 2021 and
2022. The pH of the soil in the conditions of fertilization with ammonium
nitrate, was acid with values between 4.88—4.65 in the first vegetation stages,
and between 4.36—4.3 at the end of the vegetation period. Referring to re-
sponse of maize plant to the fertilization levels and type of fertilizers showed
some influences on chemical content of maize leaves in different growth sta-
ges. Concerning the presence of nitrates in maize plants, this study showed
that the nitrates contents was highest in the first growth stage of maize plants,
particularly when ammonium nitrate fertilizer was used.

ammonium nitrate; urea; chemical fertilizer; maize leaves; faeoziom soil
Introduction. Maize (Zea mays L.) is one of the most important food
crops on the Terra, being used in human consumption, animal feed and

© D. Murariu, D.D. Placinta, D.C. Batir Rusu, C.V. Hatnean, 2023. 357



biofuel production [1]. Nitrogen is essential for the development of maize
plants and therefore for yield capacity. The use of the correct doses is
crucial both for the environment and for plant health. Nitrogen play an
important role in photosynthetic activity and crop production [2]. Nitrogen
fertilization is necessary to achieve high maize production, but the nitrogen
recovery efficiency of maize is usually less than 40% [3; 4]. Some authors
reported that nowadays the levels of nitrogen fertilizer used in the maize
crop can be involved with the aquifer contamination or any type of natural
resources, decreasing its quality [5; 6]. Also, some agronomical practices
can help the nitrogen efficiency [7], such as using a narrow row spacing,
decreasing the fertilizer through increasing of recovery efficiency [8], crop
rotation and the use of organic fertilizer, [9] .

In this paper we studied the impact of differentiated nitrogen fertiliza-
tion in the Suceava Plateau on a facoziom soil. Based on field experiments,
soil and plant analyzes were performed in the laboratory, in order to see
the influence of different doses of nitrogen and two types of fertilizers (am-
monium nitrate and urea) on the evolution of the facoziom soil fertility, in
the superficial horizon and on the presence of macro-elements and nitrates
in the maize leaves, in order to be able to offer solutions to the farmers,
from this area.

Materials and methods. The experiments were accomplished in the ex-
perimental field of the ARDS Suceava, placed in the Suceava Plateau,
within Maize Breeding Laboratory, on a faeoziom soil. The experiment was
projected according to the method of subdivided plots with the following
graduations: factor a — fertilization levels with 6 graduations and factor
b — two types of nitrogen fertilizers.

As biologic material the trilinear maize hybrid Suceava M was used,
being created, by breeders from ARDS of Suceava (2019), well adapted for
the Suceava Plateau (FAO range 200-280).

Referring to the agrochemical traits of the analyzed faconziom soil, it
noticed the following parameters:

pH ., horizon Ap = 4.75; horizon Bt = 4.98;

N-total (% d.m.) horizon Ap = 0.186; horizon Bt = 0.042;

P- mobile ( ppm) horizon Ap = 5.32; horzizon Bt = 13;

K- mobile (ppm) horizon Ap = 117; horzizon Bt = 87;

Humus (%) horizon Ap = 3.91; horzizon Bt = 1.02;

Clay (<0,002 mm)  horizon Ap = 27.96; horzizon Bt = 30.04;

Al mobile (ppm) horizon Ap = 0.35; horzizon Bt = 0.1.

All these parameters of the analyzed soil indicated a moderate fertility
with acidic pH, suitable for few crops, including maize.

After the emergence of the maize plants two nitric fertilizers (Ammo-
nium Nitrate and Urea), were applied, using the following variants: V1-
unfertilized control; V2-N,; V3-N ,; V4-N : V5-N - V6-N_, .

80° 1202 160° 200
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For laboratory analysis of soil samples, from each variant, 0.5 kg sol, at
100 cm deep, during vegetation period of the maize plants, in four pheno-
phases (when the plants had 5 leaves, at flowering, at maturity in milk and
at full maturity), were taken.

For laboratory analysis of maize plants, from each variant, during vege-
tation period, we collected 100 gr of green leaves in three phases: when the
plants had 5 leaves, at flowering, and at maturity in milk.

All chemical analyses of soil and plants were performed by chemical
and physico-chemical methods (Schollemberger method; Kacinscki me-
thod; Kjeldah method, Sokolov method, Conductometric method, Schei-
bler method, Flamfotometric method, Gravimetric method, Colorimetric
method), in the AWSYSTEMS Laboratory of Suceava

Statistical analyses

All analyses were conducted using GraphPad Prism 6. The effect of two
fertilizers in different doses were evaluated by two way ANOVA.

Correlation coefficients were also calculated for the factors studied,
which highlighted the effects of nitrogen fertilizers on chemical and phisico-
chemical traits and on the nitrates in both the green organs of maize plants
and in the soil.

Results and disscusions

1.Soil pH, electrical conductivity, soil Al, P, K, N, soluble salts, and
nitrate contents

The influence of the two fertilizers (Ammonium Nitrate and Urea)
on phisico-chemical traits (pH, electrical conductivity, soluble salts, total
nitrogen, phosphorus pentoxide, potassium, nitrates) of the analyzed
faeconziom soil, in different stages of maize plants development are presented.
The soil pH was lowest (Figure 1) in the urea treatment (4.18—160 kg/ha)
at full maturity of maize plants.
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Fig.1. Effects of two nitrogen
fertilizers on soil pH, in different
growth stages of maize plants
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Regardless of the electrical conductivity of the analyzed soil, the biggest
value in the urea treatment, at maturity in milk (246.6 S — 200 kg/ha) was

registered (Figure 2).

The N source affected the N, P, K and Al concentrations in soil during
vegetation period of the maize plants.

The total nitrogen (tN) content is influenced by level of fertilization,
type of fertilizer, and development stage of maize plants, having smallest
contents at maturity in milk (0.123% d.m.), when we’re using 240 kg/ha
Amonium nitrate (Figures 3). Instead the P-mobile content, had the smal-
lest values at full maturity of maize plants (10.2 ppm), when we’re using
240 kg/ha Amonium nitrate too (Figure 4)

The K-mobil content had a downward evolution, reaching the lowest
values (71 ppm) at the end of the vegetation period, when applying the
highest doses of urea (240 kg/ha) (Figure 5), but in the case of Al content,
the highest concentration was identified at the full maturity of the plants
(1.62 ppm), when we’re using 240 kg/ha urea (Figure 6).
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Fig.3. Effects of two nitrogen fertilizers
on soil tN content, in different growth
stages of maize plants

Fig. 4. Effects of two nitrogen
fertilizers on soil P-mobile content, in
different growth stages of maize plants
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The soil nitrate content was very high in the stage of 5 leaves, the
highest values were recorded at maximum doses of Ammonium nitrate
(267.7 ppm). In the soil, in all phases of vegetation the nitrate content was
higher, when ammonium nitrate was used (Figure 7).

The content of soluble salts increases in limits from 19.9 ppm —
unfertilized to 83.7 ppm — 240 kg/ha urea, the highest values being recorded
to high doses of urea, at maturity in milk and full maturity (Figure 8).
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Fig. 7. Effects of two nitrogen fertilizers Fig. 8. Effects of two nitrogen
on soil N-NO, content, in different fertilizers on soil soluble salts content,
growth growth stages of maize plants in different stages of maize plants

2. Maize plants leaves, macro elements and nitrate contents

The role of two nitrogen fertilizers (Ammonium nitrate and Urea) on
certain chemical contents (tN, P, K, Calcium, Magnesium and Nitrates) in
maize leaves at three development plant stages are presented in the bellow
figures.

The content of total nitrogen (tN) is higher during first vegetation
period when the plants had 5 leaves, for both fertilizers, but the biggest
value (6.08 ppm) was registered when it used 240 kg/ha Urea (Figure 9).
The lowest tN was noticed at maturity in milk (1.11 ppm) at treatment with
urea (80 kg/ha).

The phosphorus pentoxide content was low in all three stages
development of maize plants, but the lowest content is registered at maturity
in milk (0.16 % d.m.) with addition of maximum quantities to both fertilizers
(240 kg/ha) (Figure 10). Also, the potassium content in maize leaves was
very low in all three stages of maize development, the smallest values,
being noticed, at maximum quantities used to both fertilizers (Figure 11).
The similar situation, was noticed to calcium content, the smallest values
(0.21 ppm) was registered at maturity in milk when used ammonium nitrate
in maximum doses (240 kg/ha) (Figure 12).

The magnesium content decreased with increasing doses of fertilizers,
reaching the lowest values (0.1 ppm), to the milk maturity of maize plants,
when applying the maximum doses of ammonium nitrate (Figure 13).
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Fig. 11. Effects of two nitrogen
fertilizers on potassium content of the
leaves, in different growth stages
of maize plants

Fig. 12. Effects of two nitrogen
fertilizers on calcium content of the
leaves, in different growth stages
of maize plants

The use of high doses of ammonium nitrate led to an increase in the
nitrates content of plants in the three stages of plant development, the
highest nitrates content was recorded in the 5-leaf stage (877.9 % d.m) when
applied 240 kg/ha ammonium nitrate (Figure 14)

2. Distribution of fertilizer N in plant soil — system

From the table 1 it is observed that in the first vegetation stage (5 leaves)
there are very significant correlations between the content of the four
chemical elements (N, P, K and N-NO3) in the soil and in the green leaves
both when applying the doses of ammonium nitrate and urea.

During the flowering there is a distinctly significant correlation between
the nitrogen content of the soil and the green leaves when urea is used. In
the case of other chemical elements the correlations are very significant.

At maturity in milk there are distinctly significant correlations between
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Table 1. The effect of nitrogen fertilizers on N, P, K and nitrates contents,
in maize plants and in the soil, in three development stages

SageSoreesof | Congol | Amonam
5 leaves F* p** F* p** F* px*
N 5.8 92.61 ok 170.9 ok
P 181.3 * 3191 ok 1570 ok
K 1346 * 4080 ok 504 ok
N-NO, 8212 ok 79.16 ok 3722 ok
Flowering F P F P F P
N 414.4 * 969.3 ok 73.67 ok
P 346.2 * 695.8 ok 2397 ok
K 158.8 1014 ok 4013 ok
N-NO, 3196 * 111.8 ok 1412 ok
Maturity in milk F P F P F P
N 128.4 43.72 ok 30.78 ok
P 103.2 641.1 ok 562.8 ok
K 421.1 * 580.3 ok 2750 ok
N-NO, 209.8 * 348.8 ok 194.4 ok

F* — variance between the means of used fertilizers doses;

P**— Significant differences between chemical elements from plants and soil.

the nitrogen content of the soil and from plants, when both types of
fertilizers are used. For the other three chemical elements the correlations
are very significant.
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CONCLUZIONS

From these investigations, it could be concluded that the fertilization
levels and type of fertilizers have big influences on chemical contents of soil
and maize leaves in analyzed development stages.

In the soil, in all phases of vegetation the nitrate content was higher,
when ammonium nitrate was used. The type of fertilizer affected the N, P,
K and Al concentration in soil during vegetation period of the maize plants.
Also, the content of soluble salts have been the biggest values, when high
doses of urea was used, especially at maturity in milk and full maturity of
maize plants.

In the maize green leaves, the content of total nitrogen (tN) was
higher during first vegetation period when the plants had 5 leaves, for both
fertilizers, The lowest tN was noticed at maturity in milk. The phosphorus
pentoxide content was low in all three stages development of maize plants.
Also, the similar situation, was noticed to calcium content, the smallest
values was registered at maturity in milk when used ammonium nitrate in
maximum doses.

High doses of nitrogen lead to increased nitrate content in plants in all
stages of maize plant development, the highest nitrates content was recorded
in the 5-leaf stage, when applied 240 kg/ha ammonium nitrate.

In the first vegetation stages there are very significant correlations
between the content of the four chemical elements (N, P, K and N-NO3) in
the soil and in the green leaves both when applying the doses of ammonium
nitrate and urea. In the other two stages (flowering and maturity in milk),
there are distinctly significant correlations between the nitrogen content of
the soil and the maize leaves, when urea applied, respectively both types
of fertilizers are used. For the other three chemical elements (N, P, K and
N-NO3) the correlations are very significant.
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Ouinka HasBHOCTI HITPATiB Ta IHIMX XiMiYHMX PEYOBUH Yy I'PYHTI
Ta B POCJIMHAX KYKYPYA3W NPH BHECEHHI a30THHX J00pHUB

OCHOBHOI0 METOIO I1bOTO JOCTI/PKEeHHs 0Y/I0 OLIHUTH BIUIUB a30THOTO
yHRoOpeHH: 3a pi3HMX PiBHIB Ta BU/iB JOOPUB Ha arpOXiMiYHY €BOJIIOLIiIO II0-
BEPXHEBOI'O TOPMU3OHTY I'PYHTY Ta BMICT HIiTpaTiB y IMCTKaX KYKypy/3yu Ha
pisHux ¢asax pocry (5 nMuCTKiB, UBiTIHHA Ta Mo/MoYHa cTuricts). Ha po-
CTIHUX AUISTHKAX BHOCWIM iBA BUAM a30THUX JOOPUB (aMiadHy cemiTpy Ta
kap6amin) Ta ATk piBHIB a3oTy (80 Kkr/ra; 120 kr/ra; 200 kr/ra Ta 240 xr/ra).
3akajieHi ekcriepMMeHTI IIPOBOAVIINCS Ha CiIbCbKOTOCIIONAPCHKIll JOCTif-
HyupKil crannii (ARDS) m. Cy4asa, PymyHnis, nmporsarom 2021 Ta 2022 pokis.
pH rpyHTY 3a yMOB BHeceHH: aMiaqHOl ceiTpy OyB KMCTMM 3i 3HAaUEHHAMU
MK 4,88—4,65 Ha mepmuX CTafiAX Bereranii tTa Mix 4,36—4,3 — Hanpu-
KiHIi Bereranii. Peakiia pocnuu KyKypyzasu Ha piBeHb y,'EL06peHHH Ta TUI
RoOpUB IOKa3asa IeBHMIT BIVIMB Ha XiMIYHUII CKIaf IMCTKIB KyKypy/Asy Ha
pisaux ¢dasax pocty. [llogo HasIBHOCTI HIiTpaTiB y pOCIMHAX KYKYPYA3H, TO
IOCIiKeHH II0Ka3aJIo0, 0 BMICT HiTpaTiB OyB HAaIIBUIIMM Ha [IepIiii cTapil
POCTY POC/INH KYKYPYA3Y, 0COONMMBO IIPY 3aCTOCYBaHHI aMiaqHOl ceiTpu.
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ESTIMATION OF KAIROMONE SUBSTANCES
ON THE BEHAVIOR OF ENTOMOPHAGES
TRICHOGRAMMA EVANESCENS WESTW.

AND BRACON HEBETOR SAY.

The aim of the given paper was to estimate the effectiveness of bio-
logically active substances with kairomone properties on the behavior of the
entomophagy’s Trichogramma evanescens and Bracon hebetor in the vision
of increasing the parasitism potential of different ontogenetic stages of pest
development. Biologically active substances with kairomone properties were
obtained and tested for increasing the biological indices of the entomopha-
gy’s Trichogramma evanescens and Bracon hebetor. The alcohol-based extract
and eggs of the laboratory host Sitotroga cerealella — as a source with kai-
romone properties for the entomophagy Trichogramma evanescens, and the
alcohol-based extract from the larvae and excrement of the laboratory host
Galleria melonella — as a source with kairomone properties for the ento-
mophagy were used Bracon hebetor. It was found that due to the influence of
kairomone substances, the female entomophagy’s Trichogramma evanescens
and Bracon hebetor become more active in searching for eggs and larvae for
parasitism, compared to the control variant. It has been demonstrated that
biologically active substances, emitted by pest species for the purpose of com-
munication between individuals of the same species, can also be used as kai-
romone substances by different species of entomophagy’s. The given factor
can be further developed with the aim of application in plant protection as
a means of activating and increasing the effectiveness of both released and
natural entomophagy’s.
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Trichogramma evanescens; Bracon hebetor; Kairomone; Plant
protection; Entomophagous

Agricultural plants are one of the key elements of the modern biosphere
and life on Earth. However, every year there is a growing threat of reduced
plant productivity due to various types of insect pests and other biotic
and abiotic stressors. This factor stimulates the active research of new
methods of plant protection in order to ensure their sustainability and
increase yields in a changing environment. One of the innovative and
promising approaches to solving the problem of plant protection is the use
of biologically active substances with kairomone properties. Kairomones,
also known as kairomones, are a group of biologically active agents that are
produced by plants and microorganisms in response to stressful conditions
caused by the presence of pests or pathogens. These substances serve as an
important means of communication between plants and help them mobilize
their defense mechanisms. Despite the fact that a certain amount of data has
already been accumulated, the mechanisms of action of pockets and their
practical application in agriculture and the protection of natural ecosystems
are still the subject of active research. But nevertheless, it is already possible
to formulate some of the main mechanisms of action and interaction of
kairomones with entomophagy’s:

» Attracting Entomophagy’s: Kairomones, which are released by plants
in response to pest attack, serve as a signal to the entomophagy’s
about the presence of food in the form of pests. This attracts
entomophagy’s to the place where harmful insects are concentrated,
which allows them to effectively contain pest populations;

» Entomophagy Search Behavior Improvement: Some kairomones can
improve the search behavior of entomophagy’s, making them more
effective pest hunters. This can occur, for example, by increasing the
frequency of movement or improving the dexterity of entomophagy’s
when searching for and attacking their prey;

» Increasing the reproductive activity of entomophagy’s: Some
kairomones can increase the reproductive activity of entomophagy’s,
which contributes to an increase in the populations of these predators
and, as a result, an increase in the effectiveness of biological control
of pests;

» Pest Aggression: Some kairomones can induce pest hostile behavior
in entomophagy’s, stimulating their aggressiveness and targeting
them to reduce pest populations;

» Transfer of kairomones from plants to entomophagy’s: The interaction
of kairomones with entomophagy’s is the possibility of transferring
kairomones from plants to predators. Entomophagy’s that feed
on pests that are under the influence of kairomones can also
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metabolize these substances, which increases their effectiveness as
predators.

Understanding these mechanisms can help improve the effectiveness
of biological pest control and facilitate the development of new and more
effective strategies for the use of kairomones in plant protection.

The control of the population density of harmful insect species in
modern concepts of plant protection constitutes one of the important links
in trophic chains and trophic networks, which would ensure a higher quality
of the environment, with the possibility of obtaining ecological agro-food
products.

Ensuring an adequate quality of the environment represents a problem
of major interest for social evolution, the main objectives being the adoption
of solutions to reduce pollution and increase the level of environmental
quality as a whole [1]. Substances with kairomone properties improve the
ability of the recipient being beneficial for the producers and negative for the
recipient. These substances eliminated by one sex (often by the female) in
very small quantities, transmit an informational message for the survival and
reproduction of the species, they can also be used to influence other species.

The role of biologically active substances with kairomone properties in
the biological control of pests in agricultural crops has been described to
some extent by some scientists [2; 3; 4]. Some species of pests, during the
laying of eggs, mark them with biologically active substances, which act as
an indicator for other females of its species, that the given space is already
populated. But these biologically active substances, with the purpose of
being an indicator for the given species, can also be used as a guide for
different species of entomophagy’s.

The aim of the given work was to estimate the effectiveness of
biologically active substances with kairomone properties on the behavior of
the entomophagous species Trichogramma evanescens and Bracon hebetor
in the vision of increasing the parasitism potential of different ontogenetic
stages of pest development.

Materials and methods. To achieve the goal, biologically active sub-
stances with kairomone properties were obtained and tested to increase
the biological indices of the entomophagy’s Trichogramma evanescens and
Bracon hebetor. In our experiments, the alcohol-based extract and eggs of
the laboratory host Sitotroga cerealella were used — as a source with kairo-
mone properties for the entomophagous Trichogramma evanescens, and the
alcohol-based extract, larvae and excrement of the laboratory host Galleria
melonella — as a source with properties kairomones for the entomophagous
Bracon hebetor. The substances obtained were tested to assess their influence
on the behavior of the corresponding entomophagy’s compared to those in
conditions without the influence of these substances («CONTROL»). The
research was carried out in laboratory and field conditions during the years
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2020—2023. The study subjects were the entomophagous Trichogramma
evanescens, Bracon hebetor and their laboratory hosts Sitotroga cerealella and
Galleria melonella. The experiments in laboratory conditions were carried
out at a temperature of 24—27°C, according to the «Box-3» plan, where the
level of the factors is presented: concentrations (X1) — 10%, 20%, 30%;
number of eggs — (X2) — 1g, 2g, 3g; Exhibition — (X3) — 5 minutes, 10
minutes, 15 minutes. The optimal variant was determined according to the
«Optimclas» program.

Results. The behavior of the entomophagous Trichogramma eva-
nescens W. in the presence of biologically active substances with kairomone
properties: It was found that in the presence of substances with kairomone
properties the prolificacy of females varied from 28.5 to 32.6 eggs/female.
At the same time, in the control variant, the fecundity of the females va-
ried from 19.1 to 22.8 eggs/female. Thus, in the experimental variant the
prolificacy of the females increased by about 1.4—1.5 times compared to
the prolificacy of the females in the control variant. As a result, there is a
quantitative economy of Sitotroga cerealella eggs in the reproduction process
by 20—25% and of the elite entomophagous Trichogramma spp. by about
15—20%.

Subsequently, the searching ability of the entomophagous Trichogramma
evanescens was determined as a result of the influence of the biologically ac-
tive substance with kairomone properties in two types of mini olfactometer
with a length of 1.5 meters. At one end of the mini tubular olfactometer,
a pad soaked with biologically active substances with kairomone properties
obtained on the basis of eggs aged 24, 48, and 72 hours was mounted. At
the other end of the mini olfactometer, female Trichogramma evanescens
were released — 160 in total. The time the females took to cover the 1.5 m
distance ranged from 29.8 minutes to 36.2 minutes. At the same time, in the
control version this index varied on average from 46.7 minutes to 54.9 mi-
nutes, which is about 1.6 times higher than in the experimental version.
Thus, the obtained results demonstrate a significant activation of entomo-
phagous females in the presence of substances with kairomone properties.

The rate of parasitized eggs in the rectangular mini olfactometer with
obstacles ranged from 69.6% to 89.9%. In the version with a rectangular
mini olfactometer, without obstacles, the rate of parasitized eggs was from
63.1% to 91.2%. At the same time, it was found that in the control variant
the rate of parasitized eggs varied from 64.9% to 74.3%, and correspon-
dingly, from 58.4% to 79.2%. Thus, in the given case, it was demonstrated
that due to the influence of kairomone substances, the females of the ento-
mophagous Trichogramma evanescens are more active in searching for eggs
for parasitism due to which the rate of parasitized eggs increased by about
10% compared to the control variant.

The assessment of the influence of kairomone substances on the degree
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of parasitism of eggs by the female entomophagous Trichogramma evanescens
was analyzed under controlled laboratory conditions. Two variants were
mounted — experimental and control.

Experimental variant: On the internal surface of the glass vessels (vo-
lume 2 liters), the kairomone substance was applied, obtained in the same
way as in the previous experiments. Cartons with eggs (age 24 hours) of
Sitotroga cerealella were placed in the dishes and then the female entomo-
phagous Trichogramma evanescens were released with the optimal parasite:
host ratio 1:30, i.e. 1 female produced 30 eggs. Performing the analysis after
3 days found that the rate of parasitized eggs was on average from 74.6%
to 87.6%.

Control variant: Distilled water and egg cartons (aged 24 hours) of
Sitotroga cerealella were applied to the internal surface of the glass vessels
(volume 2 liters) and then the female entomophagous Trichogramma eva-
nescens were released with the optimal parasite:host ratio of 1:30, i.e. 30
eggs returned to 1 female. Performing the analysis after 3 days found that
the rate of parasitized eggs was on average from 67.3% to 76.8%.

Thus, in this case too, the action of the kairomone substances on the
increase in the rate of parasitized eggs compared to the females in the con-
trol version was confirmed — by about 10%.

The testing of biologically active substances with kairomone properties
was carried out in the sunflower culture in three repetitions on the surface
of 10 m2 each. Two variants were installed.

Experimental variant: In the corners of the plots, 3 plants each were
treated with the kairomone substances. The search ability of Sifotroga ce-
realella eggs by the female entomophagous Trichogramma evanescens was
determined. Labels with 24-hour-old Sitotroga cerealella eggs were fixed on
the treated plants, then 3 releases of the entomophagy were made in the
center of the plots, with an interval of 7 days. Egg tag analysis was per-
formed on the third day. Thus, it was found that the rate of parasitized eggs,
the percentage of parasitism varied from 57.2% to 64.3%.

Control version: it was mounted according to the same scheme as in
the experimental version. The plants in the plots were treated with distilled
water. The entomophagous Trichogramma evanescens launched itself into
the center of the plot. 24-hour-old Sifotroga cerealella egg tags were fixed
on the plants treated with distilled water. Egg tag analysis was performed
on the third day. Thus, it was found that the rate of parasitized eggs varied
from 10.5% to 20.5%.

Thus, also in the case of experiments carried out in field conditions,
the action of kairomone substances on a considerable increase in the rate
of parasitized eggs compared to females in the control variant was con-
firmed — by about 45%.

The behavior of the entomophagous Bracon hebetor in the presence of
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biologically active substances with kairomone properties: The experiments
were mounted in mini olfactometers with a length of 50 cm, divided into
two chambers by a mesh wall — in the first chamber 10 females of the
entomophagous were released, and in the second room — 10 larvae of the
III—IV age of the laboratory host Galleria mellonella were released. As a
result of the tests, it was found that the rate of parasitized larvae (60.0%)
was approximately at the level of the control variant (56.6%). Thus, the
preventive results showed that the attractiveness of the larvae of the labora-
tory host Galleria mellonella for the females of the entomophagous Bracon
hebetor is within 50—60%.

In the subsequent experiments, the biologically active substances ob-
tained as a result of the extraction with ethyl alcohol from the macerated
larvae of the laboratory host and from the excrement of the larvae of the
same host — Galleria mellonella, were tested. The experiments were also
mounted in two-chamber mini olfactometers. In the first room, 10 females
of the entomophagous Bracon hebetor were released, and in the second
room — or the walls were treated with the biologically active substances
obtained by extracting from the larvae and excrement of the larvae of the
laboratory host — Galleria mellonella. 10 larvae of the III—IV age of the
laboratory host Galleria mellonella were also released in these rooms. The
analysis of the obtained results found that there is a significant difference
between the experimental and control variants. Thus, if in the experimental
variants about 90—100% of the larvae exposed to the experiment were para-
lyzed, then in the control variant the rate of parasitized larvae was within
the limits of 60%.

CONCLUSIONS

Preventive experiments have shown that the biologically active sub-
stances obtained by extracting from the larvae and excrement of the larvae
of the laboratory host Galleria mellonella possess kairomone properties and
lead to a substantial activation of the entomophagous Bracon hebetor. Thus,
they increase the search and parasitism rate of the larvae by about 30—40%
compared to the control variant.

The above is proof of the fact that biologically active substances, emitted
by pest species for the purpose of communication between individuals of the
same species, can also be used as kairomone substances by different species
of entomophagy’s. The given factor can be further developed with the aim
of application in plant protection as a means of activating and increasing
the effectiveness of both released and natural entomophagy’s.

Research was carried out within the project of the State Program

20.80009.5107.27 «Elaboration of the alternative methods based on environ-
mentally friendly means and procedures for harmful arthropods control in
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different agricultural crops», financed by the National Agency for Research
and Development.
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BB KaiipoMOHOBUX PeYOBHMH HA MOBENIHKY eHTOMO(AriB
Trichogramma evanescens Westw.
Ta Bracon hebetor Say.

Mertoto gaHOi poboTy 6y10 OUiHUTY eheKTUBHICTD BIVIMBY 6i0I0rivyHO
AKTMBHMX PEYOBMH 3 BIACTUBOCTSAMMU KalIPOMOHIB Ha MOBEJIHKY €HTOMO-
¢aris Trichogramma evanescens ta Bracon hebetor 3 To4xu 30py mifiBUILeH-
Hs IIOTEHITia/ly IapasUTU3MY Ha PiSHUX OHTOTEHETUIHUX CTafliAX POSBUTKY
wKigHuKiB. OTprMaHo 6iOMOTiYHO aKTMBHI PEYOBMHU 3 BIIACTUBOCTIMMU
KaIpOMOHIB Ta IIPOBEAEHO IX BUIIPOOYBaHHA A/l MiZBMINEHHS Oiomoriu-
HIIX NTOKa3HUKIB eHToMoaris Trichogramma evanescens Ta Bracon hebetor.
Sk mKepeno 3 BIAaCTUBOCTAMM KailpoMOHY ajist entoModara Trichogramma
evanescens BUKOPMCTOBYB/IU CIIMPTOBYIT €KCTPAKT Ta AL 1a60OPaTOPHOro
xa3siHa Sitotroga cerealella, a nnsa entomodara Bracon hebetor — cnupro-
BUJT eKCTPAKT 3 IMIMHOK Ta eKCKPeMeHTIB 1abopaTopHoro xassina Galleria
melonella. BcTaHOB/IEHO, 11O 11ifi BIVIMBOM KaIpPOMOHHMX PEYOBUMH CaMMILi
entomodariB Trichogramma evanescens Ta Bracon hebetor craiorh 6inbIu
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aKTMBHUMU Y IOWIYKY f€Lb Ta IMYMHOK AJIA MapasUTYBaHHA, IOPiBHAHO
3 KOHTPO/IbHMM BapianToM. [IpomeMOHCTPOBaHO, 1110 6i0IOTiYHO aKTUBHI
PeYOBUHN, AKi BUSIIAIOTLCA BUAAMM LIKITHUKIB 3 METOI0 KOMYHIKAILil MK
0cO6VHAMY OHOTO BULY, MOXKYTb TAKOX BIKOPUCTOBYBATICS K KaiipOMO-
HOBi peyoBMHN pisHUMU BuAaMu eHToModaris. [Januii Gpakrop Moxe 6yTn
Hajam po3poOIeHNnit 3 METOX 3aCTOCYBAHHs B 3aXMCTi POCIMH 5K 3aci6
akTMBalii Ta mifBUIIeHHs e(eKTUBHOCTI K BUBIIbHEHOI, TaK i mprpopgHoi
exTomodarii.

Trichogramma evanescens; Bracon hebetor; KaiipoMoH; 3aXHCT POCJIUH;

eHToMOarn
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PLANT HEALTH PROGRESS FOR BOOSTING
FOOD SECURITY

Starting from increasing the impact of phytosanitary agents and deepe-
ning the ecological problems caused by their combat, it becomes rational to
change the paradigm of the protection of plants with their health. The pur-
pose of the paper is to highlight and establish the role of the main factors
that are the basis of plant health and how they determine the phytosanitary
status of agroecosystems and the degree of food security. Research methods
and methodology are oriented to the identification and determination of the
biological peculiarities of agents, as well as the biological, ecological and eco-
nomic analysis of protection means of agricultural crops. As effective mea-
sures in promoting plant health, it is proposed to apply the link between soil,
plant and human health, the role and place of GMOs in solving phytosanitary
problems, the perspectives of genome editing, the expansion of the imple-
mentation of regenerative agriculture. In order to overcome this problem, the
paper contains information on the possibilities of application of synergic phe-
nomena in plant protection, the interaction between which provides a signi-
ficant increase in performance indicators and stability of the system state. The
article describes the role and place of several factors: link between soil, plant
and human health, the role and place of GMOs in addressing phytosanitary
issues, prospects for genome editing, activities to extend the implementation
of regenerative agriculture, synergic phenomena as direction to increase the
effectiveness of plant protection means and other phenomena that determine
food security and food safety, the achievements of the institute in the direc-
tion of the development and implementation of biological means of plant
protection, especially biological preparations.

biopesticides; ecological agriculture; pests; plant health; synergic
phenomenon; sustainable development

Introduction. The evolution of phenomena related to the increasing
impact of climate change on phytosanitary status and the need to highlight
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and strengthen adaptation capacities is one of the fundamental directions,
which at global level requires a special and urgent approach. Awareness and
mitigation of the effects of this impact can register consistent results only at
the active collaboration of all national bodies in the field and international
organizations working in this particularly important field. The aggravation
of the problems related to the increase of losses caused by harmful orga-
nisms on the background of climate change lies in the modification of the
epidemiological peculiarities of phytosanitary agents and the increase in the
prevalence of pests by manifesting various difficulties in carrying out tech-
nological procedures for producing agricultural crops [1]. As a consequence
of massive pollution, as a result of pesticide application and the danger of
reducing biological diversity and aggravating ecological problems, the Uni-
ted Nations through the Food and Agriculture Commission (FAO) declared
2020 International Year of Plant Health [2].

Starting from the global role of plants and the need to develop ecolo-
gically friendly means of combating harmful organisms, a scientific analysis
of phytosanitary risk factors was undertaken to assess the impact of climate
change on plant health and adapt them in order to reduce production losses
and maintain the ecological status of agroecosystems by applying natural
mechanisms. In this regard, key information on the role of plants in nature
is indispensable: they represent 80% of the food we eat and produce 98%
of the oxygen we breathe, the annual value of agricultural trade reached 1.7
trillion.$, by 2050 agricultural production should increase by 60% to provide
food for the growing population of the Earth, harmful organisms cause up
to 40% crop losses and reduce annual trade in agricultural products worth
$220 billion, climate change threatens not only to reduce crop biodiversity,
decrease crop yields but also their nutritional value, rising global tempera-
ture causes increased damage to crops, beneficial insects, play a vital role
in plant health, The biological diversity of which has reduced by 80% over
the past 25—30 years, a million locusts per day damage about a ton of food,
and large swarms consume up to 100.000 t/day [3].

The global role of plants and highlighting the needs to ensure their
health elucidates the link between soil, plant, animal health, which for now
remains poorly researched and explored, because they have been focused
on investigating problems, but not on promoting the health of these global
elements. The soil, through the accumulation of pathogens and pests, toxic,
radioactive or chemical effects of contamination, either natural or anthro-
pogenic, contributes to the occurrence of negative phenomena on biota,
and on the other hand, through deficiencies or excesses of nutrients causes
direct effects on plants and animal health.

By solving phytosanitary and environmental problems, only by addres-
sing and applying natural mechanisms, applied in organic and regenerative
farming systems, it becomes possible to develop intensive agricultural sys-
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tems, which, thanks to the effects of management on soil and plant health,
are the basis for understanding possible links between soil, plant and human
health and are the key to improving the quality and safety of food grown
in all agricultural systems.

Climate change and human activities have affected ecosystems, reduced
biodiversity and creating new niches for harmful organisms to grow. At the
same time, international travel and trade have tripled over the past decade,
accelerating the spread of phytosanitary agents on Earth and causing damage
to crops and the environment. Plant health is much more cost-effective than
emergency intervention when plants are at the stages of manifesting symp-
toms and economic losses. Pests and disease pathogens are often impossible
to eradicate once they have set in, and managing them is expensive and
time-consuming. Prevention activities are inevitable to reduce the devas-
tating impact of pests and disease pathogens on agriculture, livelihoods and
food security.

In order to ensure the biological efficacy of ecologically friendly means
of reducing the impact of harmful organisms, we managed to demonstrate
the role and efficiency of synergism when comparing the biological effi-
cacy of biological preparations, components of the agricultural system, as
well as their concomitant action. Convincing results were recorded when
using principles and techniques in researching the efficiency of the action
of biological preparations proposed for the elaboration of the concept of
synergism aimed at increasing the effectiveness of the elements proposed
for conventional and organic farming systems.

Material and methods. For research, phytophagous insects and various
strains of viruses, bacteria, fungi and other useful organisms were used.
Their testing was performed in 4 and randomized repetitions, respectively,
in accordance with the general requirements of such experiences. The accu-
mulation of biological mass requires the presence of biological agents, and
the determination of its quality and preparative forms was carried out by
applying means of visualization and determination of biological, economic
and ecological effectiveness.

Research of the phases of the production process biological bags carried
out in optimal conditions that contribute to the accumulation of biomass,
the constitution of preparative forms, preservation and application of the
required preparation.

The situation in the field of plant protection and environment was ana-
lysed by applying the methodology of systemic approaches, as a tool of com-
plexity management and as one of the essential paradigms of the future [4].

Results and discussion

Link between soil, plant and human health

Information on the effects of farm management practices on soil and
plants, human and animal health, and product quality is becoming increa-
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singly common. They are manifested by the application of diversity of
varieties, soil, tillage systems and application of different technological pro-
cesses, fertilizers and sanitary means, time of harvest, duration and type of
storage of the product. Soil quality or health to increase plant resistance to
abiotic and biotic stress is an area of research, which maintains elements
geared towards increasing resistance to harmful organisms. Efforts to pe-
netrate into the essence of the investigated phenomena and to understand
and link the effects of quality management become oriented towards the
elaboration of agricultural systems that have beneficial effects both on the
environment and on mental and human health [5].

The composition and elements of soil biota are a dynamic indicator
of plant health and soil quality, which manifests itself through the three
categories: physical, chemical and biological. The physical properties of the
soil, affect the depth of penetration of the root system, water availability and
aeration. Demonstrating the benefit of soil biota on plant health, starting
from the high diversity of entities, is a valuable indicator of effects on plant
growth and health, which requires deep approach and research [6].

The chemical properties of the soil manifest profound action on plant
health through profound effects on plants and increasing its yield. The use
of composts influences the number of organic substances and contributes by
increasing humus and its derivatives, which influences nutrient chelation,
supply and storage, as well as expanding the availability of nutrients in the
soil and strengthening plant health and agronomic potential important,
but possible complicating factor. The health status of plants, in particular
susceptibility to harmful organisms, becomes lower with the supply of large
amounts of soluble nutrients, especially nitrogen fertilizers. Thus, optimizing
crop yields is an important agricultural objective and can be an indicator of
plant health, and applying fertilizers in optimal quantities helps control the
density of pest populations [7].

Knowledge of the role of soil microbiome, plant genotype and crop
rotation, interactions in nutrient transformation are levers to achieve indi-
ces on efficiency of use, environmental stability and plant health, as well
as human health in sustainable agriculture systems to distinguish potential
effects in ensuring human health. It is necessary to mention the possibilities
of determining the capacities of different agricultural systems and ecological
management in strengthening human and animal health.

The role and place of GMOs in solving
phytosanitary problems

The solution of ecological problems in agriculture can become reality
with the complex use of ecologically friendly measures to control the density
of populations of harmful organisms, of which biological methods of com-
bating with the application of technologies of production and application
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of microbiological means are preferable. Food security and food safety are
based on the application of advanced technologies, as well as approaches
aimed at increasing crop productivity, which are not sufficient and some-
times only mask the adverse effects on the environment. The solutions come
from biotechnological investigations with consistent potential to generate
increased productivity with reduced inputs and obtaining plant entities with
increased resistance to adverse conditions and challenges caused by climate
change.

Over the past decades, plant genetic research has yielded consistent
results to regenerate the first genetically transformed plants with foreign
genes and to cultivate transgenic plants widely. Genetically modified
organisms (GMOs) feature prominently in strategies to tackle global
problems, including food security, as well as the transformation of plant
species, which require pest control. Currently GMOs occupy large areas
(189.8 million ha), and 4 crops (soybeans, corn, cotton and rapeseed)
reach about 90—100% of the occupied areas, but their application is not
univocal, and their risks to the environment and health are becoming more
and more obvious.

The advantages of genetic engineering for phytosanitary protection pur-
poses result from traits borrowed from other organisms, such as resistance
to harmful organisms, tolerance to herbicides.

Herbicide tolerance. It is obtained by introducing a bacterial gene that
codes for resistance to some herbicides by transferring the gene that codes
for information on ferment biosynthesis, which inactivates the herbicide
and ensures the plant’s resistance to it. By transferring the 5-enolpyruvat-
shikimat-3-phosphate-synthase (EPSPS) gene from Agrobacterium tume-
faciens (strain C4) to soybeans, plant tolerance to the herbicide glyphosate
was induced by intervention on the enzyme EPSP-synthase. As a result,
the gene coding for the enzyme was modified, ensuring its activity in the
presence of glyphosate, and then transferred to crop plants, inducing resis-
tance to the herbicide.

Insect resistance was achieved by transferring to agricultural plants the
cry gene taken from entomopathogenic bacteria (Bacillus thuringiensis) that
codes for the expression of a toxin with insecticidal properties and does not
show toxicity to humans. The inclusion of the cry gene (cryIAb, crylAc,
cryIF and cry9C) of the endotoxin Bacillus thuringiensis (84 pathovariants)
in the genome of agricultural crops ensures the resistance of the host plant
to insect pests and the reduction of the pesticide press.

Plant resistance to phytopathogenic viruses and other pathogens is ob-
tained by introducing genes from certain phytopathogenic viruses, registe-
ring increased resistance against pathogens and their express identification.
It is acquired by cloning and transfer to culture plants of genes coding for
viral capsid proteins, thus obtaining resistant cultures of zucchini resistant
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to tobacco mosaic virus and other plants resistant to alfalfa mosaic virus
and cucumber mosaic virus.

Plant resistance to fungi and bacteria is recorded by applying natural
resistance to these pathogens. The effects are determined by proteins related
to pathogenesis processes, called PR proteins, with enzymatic functions
that cleave the cell envelopes of microscopic fungi (chitinase), as well as
various compounds and antifungal and phytoalexin proteins, which ensure
the resistance of crop plants against mycotic and bacterial pathogens. The
development of GMOs has been the basis for many hopes related to the
recording of beneficial results, especially quantitative and qualitative in-
dicators, as well as the improvement of the state of the environment, but
has caused various concerns and controversies regarding the risks related to
the development of superweeds, new viruses, microorganisms resistant to
antibiotics, undesirable effects on non-target organisms and humans, loss
of biodiversity, disorders in the structure of ecosystems and their impact on
humans and the environment.

The severity of the problems related to the negative consequences of
GMOs on human health and the environment has a positive trend also due
to the lack of techniques and ways to quantify the associated risks. Starting
from the modest information mass on the action of GMOs over several
generations, it becomes obvious that the scientific community cannot ne-
glect the possible risks of GMOs to humans, non-target organisms and the
environment [8].

The risk assessment of GMOs and their products considers two im-
portant components: environmental risk and human health. The Cartagena
Protocol on Biosafety, adopted in 2000, outlines steps to be taken in risk
assessment, looking for the characteristics of modified living organisms
(OVMs) that could have negative impacts on biological diversity, the envi-
ronment into which they are released and human health [9].

Prospects for genome editing

Biotechnological advances in modern agriculture constitute one of the
most significant achievements and challenges in the coming century. Po-
litical and social controversies, as well as difficulties encountered in plant
breeding and solving global environmental problems, have compromised
the promised positive effects of gene and genetic engineering in obtaining
and applying GMOs.

The complex nature of issues related to food security, human health and
the state of the environment determines the need to apply the capabilities of
modern biotechnologies to penetrate the mechanisms constituted during the
evolution of the biosphere, obtaining genome editing levers. In this regard,
new plant breeding techniques are applied, such as synthetic nucleases:
zinc finger nuclease, TALEN nuclease, CRISPR-Cas9 system, oligonu-
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cleotide-directed mutagenesis, cisgenesis and intragenesis, RNA-mediated
DNA methylation, grafting on genetically modified rootstocks, agroinfil-
tration, agroinoculation, which allow the induction of targeted changes in
the genomes of organisms. They allow genetic information to be modified
to generate new properties, remove specific regions from the genome and
add transgenes at specific locations in genomes, and represent considerable
advances in plant improvement and phytosanitary protection.

CRISPR (clustered regularly interspaced short palindromic repeats)
technology, whose potential was first demonstrated by Jennifer Doudna
and Emmanuelle Charpentier in 2012, allows modification of the genome
of any biological entity and was recognized as invention of the year 2015.
CRISPR is a tool to correct DNA defects and works like molecular scis-
sors that allow unwanted areas within the genome to be selectively cut out
and replaced with new DNA fragments. This technology will revolutionize
the study and treatment of a huge range of diseases in humans, plants and
animals, including cancers and incurable infections, as well as hereditary
diseases. Current scientific advances demonstrate that CRISPR is not just a
highly versatile technology, but one that is proving to be accurate, increa-
singly safe to use, and forward-looking. Gene editing provides efficiency
and precision by reducing R&D and breeding periods and for combating
rapidly evolving pests [10].

CRISPR-Cas9 as a genome editing platform has proven to be flexible
for species, has great multiplexing potential, although a number of techno-
logical difficulties and intellectual property constraints remain. Because the
technology leaves no signs of transgenesis, plants generated by genome edi-
ting are not considered GMOs and do not provoke the political and social
discussions and challenges that still accompany agricultural biotechnologies.
Thus, GM plants could be excluded from EU GMO rules.

Activities to extend the implementation
of regenerative agriculture

Activities in the field of regenerative agriculture, aiming to protect and
regenerate natural systems (soil, water, biodiversity) oriented to the food
insurance of mankind, aim to surpass the achievements of sustainable and
ecological agriculture. Even if there are various problems related to the term
«regenerative», however, it is necessary to recognize that it is precisely by
applying natural mechanisms, established during the multimillennial evo-
lution of nature, that it becomes possible to apply means that can mitigate
the impact of climate change. It is becoming obvious that activities aimed
at reducing greenhouse gas emissions alone cannot solve climate change,
because hundreds of billions of tons of carbon need to be extracted, and
restoring soil is the only known way to do this [11].

Namely, regenerative agriculture, as a holistic land management prac-
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tice, can harness photosynthesis in plants to close the carbon cycle and build
soil health, crop resilience and regulation of pest population density, without
applying GMO production and application processes. Regenerative practices
focus primarily on restoring soil biota and fertility. These include the use of
cover crops, rotations, compost to enhance soil fertility, protect the diversity
of biological ecosystems and soil biota; and well-managed grazing practices
to improve plant growth, soil fertility, diversity of useful entomofauna and
soil carbon capture. In this way, regenerative agriculture imitates nature
and represents how nature would cultivate, and anthropogenic actions can
improve the health of soil and other elements of the biosphere, as well as
maintaining biodiversity [12].

Starting from the galloping tempos of the impact caused by climate
change and the reduced effect of biotechnologies oriented to obtaining and
implementing GMOs with the manifestation of negative phenomena related
to their use, humanity is constantly moving technological procedures to
solve global environmental problems, among which it is worth mentioning:
reduce greenhouse gas emissions by 55% and pesticides by 50% by 2030,
reduce nutrient losses by 50% without danger of damaging soil fertility,
including a 20% reduction in the use of mineral fertilizers, organic farming
on 25% of agricultural land, allocate 10% of the household area at landscape
level under natural vegetation.

The agroecological principles of sustainable and resilient soil manage-
ment are analogous to those of natural ecosystems and include: permanent
presence of living roots in the soil, permanent soil cover with plant debris,
large diversity of main and successive crops in rotation at the level of each
lot and landscape. This is how the close link between soil health — plant
health — animal health — human health — planetary health is recorded.

Analyzing the many beneficial results associated with the use of regene-
rative production practices, we can mention that over the past years there
has been an increase in attention to this type of agriculture. However, finan-
cial results are crucial for the discussion about the transition to regenerative
agriculture, as the prospect of positive financial returns is crucial to boost
agricultural profitability and maintain environmental conditions.

Synergic phenomena — direction to increase the effectiveness
of plant protection means

The elucidation and application of the mechanisms of interaction
between harmful and useful organisms, which constitute the basis of the
dynamic balance within agroecosystems, requires their deep study and
knowledge and can become reality only to the complex systemic approach
through the full use of the intellectual capacities of scientists in the field
of biology and agriculture. The realization of this desideratum becomes
possible by using the phenomenon of synergism, which are natural sources
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of intensification of actions, which are exerted in the same sense, as well
as the creation of a whole that is greater than the simple sum of its parts
and signifies «working together» and defines the increased effect that can
be obtained by the simultaneous action of several physical, biological, eco-
nomic and social elements.

The synergistic interaction of the factors applied in our research (biolo-
gical agents at different stages of evolution, which are the basis of ecologi-
cally harmless means of plant protection, means approved or proposed for
testing, as well as various natural and technological factors, which greatly
influence the total effect, manifested by phytosanitary indices, the quanti-
tative and qualitative value of crops, which exceeds the effect of each indi-
vidual element. To assess the degree of such interaction, a synergistic am-
plification coefficient is used, which shows how many times the biological
effect increased with combined action compared to that expected with the
independent addition of effects from each agent used in the combination.
Particularly important is phytosanitary analysis and permanent monitoring
of harmful organisms, as well as the examination of plots and plots within
rotations for their rational use, which contributes to encouraging that or-
ganic farming is a sustainable agriculture of the future [13].

As a way to solve problems related to the phytosanitary status of agro-
ecosystems is the integrated management of harmful organisms, as a sys-
tem for regulating biotypes and harmful populations which, taking into
account the specific environment and their dynamics, uses all techniques
and methods, adapted in such a way as to be compatible and to maintain
pest and pathogen populations at levels where they do not cause economic
damage. Thus, integrated plant protection represents a system of regulation
of biocenosis by correlating and interacting factors: plant, pest, pathogen,
technology and environment, which resides in the holistic approach of
sustainable agriculture oriented to the prevention and long-term control
of phytosanitary agents to the combination of various techniques such as
biological control, habitat manipulation, modification of cultural practices
and use of resistant varieties [14].

Ensuring these desiderata is indispensable linked to methods and pro-
cedures of control, which need to be selected and applied in a manner that
minimizes risks to human health, beneficial and non-target organisms and
the environment, thus becoming applicable to all forms of agriculture, whe-
ther conventional, ecological or regenerative, with maximum use of natural
mechanisms for regulating population densities of plant protection agents.

The achievement of the principles and objectives of integrated pest
management requires, in addition to deep knowledge of the peculiarities of
relations between phytosanitary agents and useful organisms, strict comp-
liance with technological requirements for the application of phytosanitary
means and production of protected crops.
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It is indispensable to determine the triggers against the background of
the in-depth analysis of the phytosanitary status and to establish the eco-
nomic threshold of harm and to apply electronic means of collecting infor-
mation and developing rational control schemes. It is necessary to mention
that integrated plant protection is achieved within the agroecosystem, but
not of an occupied batch of agricultural crops, and pest species should not
be eliminated, but kept at a low level. The economic importance of each
species and the level of losses that could be produced must be known.
Ecological and economic data have shown that most species recognized as
harmful do not need to be treated.

A primary role is played by abiotic factors: temperature, humidity, light,
chemical factors and biotic factors, as well as intraspecific and interspecific
relationships, which considerably influence the evolution of populations of
harmful organisms. Each abiotic factor has a lower threshold and an upper
temperature threshold, humidity, which, once exceeded, stops the multipli-
cation of phytosanitary agents. Plant protection products shall only be used
after monitoring indicates that they are necessary and treatments are made
with the aim of eliminating only the target pest.

Implementation of postulates plant health, unlike the use of plant pro-
tection concepts, applying contemporary achievements of controlling the
density of populations of harmful organisms, is oriented to the permanent
assessment of phytosanitary status of agricultural crops following their mo-
nitoring, which is the foundation for preventing and discouraging the strong
development and expansion of their population. On the basis of the infor-
mation gathered and the particularities of host plants, in particular their
degree of resistance to harmful organisms, schemes and methods of action
shall be developed with the application of ecologically harmless means of
control, taking into account the financial efficiency of the protection system
and the yield of the crop and agricultural household.

CONCLUSIONS

The frequent manifestation of phenomena related to threats to plant
health represent complex challenges that threaten not only population
health, but also various indicators of plant productivity, soil health and
global prosperity. The efforts of specialists aimed at protecting plants against
the action of harmful organisms contribute not only to increasing food secu-
rity and safety, but also to protecting the environment, alleviating poverty,
reducing the impact of climate change, as well as stimulating economic
development.

Increasing the productivity and profitability of agriculture is an essen-
tial direction in ensuring food security, which in the conditions of climate
change requires the application of the most promising and effective biotech-
nological methods and methodologies, because climate change is becoming
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more and more important. It thus becomes evident that raising awareness
of the importance of plant health among agricultural producers and decision
makers becomes crucial.

As effective measures in promoting plant health, it is proposed to apply
the link between soil, plant and human health, the role and place of GMOs
in solving phytosanitary problems, the perspectives of genome editing, the
expansion of the implementation of regenerative agriculture.

The article describes the role and place of several factors: link between
soil, plant and human health, the role and place of GMOs in addressing
phytosanitary issues, prospects for genome editing, activities to extend the
implementation of regenerative agriculture, synergic phenomena as direc-
tion to increase the effectiveness of plant protection means and other phe-
nomena that determine food security and food safety.
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IIporpec y ramay3i oxopoHH 3I0pOB’S POCTHH IS MiIBUINEHHS
NPOJ0BOJIbYOL Oe3meKH

B ymoBax nocuneHHs BIUIMBY (iTOCAaHITapHNUX areHTiB Ta IOITMOJICH-
HsI eKOJIOTIYHMX po6eM, CIpUYNHEHNX 60POThOO0 3 HUMH, pallioHab-
HOIO CTa€ 3MiHa apaInTMy 3aXMCTy POC/IMH 3 Opi€HTaIli€lo Ha iX 3;0pOB’s.
MeTta po60OTH — BMCBIT/AIUTM Ta BCTAHOBUTU PO/Ib OCHOBHMX UMHHUKIB,
AKi € 6a3010 3OPOB’sl POCINH, Ta SIK BOHM BM3HAYal0Th (iTocaHiTapHuUI
CTaH arpoeKOCHCTEM i CTYIIHDb IPOJOBOIBYOI Oe3mekn. MeTosuka Ta Me-
TOJOJIOTIsA JOCTIIKeHDb OpieHTOBaHi Ha igeHTHdiKallifo Ta BU3HaYeHHs 6i0-
JIOTIYHMX 0COOIMBOCTEI AT€HTIB, 4 TAKOXK Ha 610/I0riYHMI, €eKOTOTIYHNII T
eKOHOMIYHMII aHa/li3 3aco0iB 3aXUCTy CiTbCHKOTOCHONAPCHKUX KYJIBTYP.
Ak epexTuBHI 3ax0y y 3MillHEHH] 3T0POB sl POC/INH NPOIIOHYETHCS 3aCTO-
COBYBATH 3B’130K MDK 3[0POB’IM IPYHTY, POC/IUH i IIOFMHM, POTIb i Micie
I'MO y BupiuteHHi ¢itocaniTapHMuX Mpo6neM, HepCIeKTUBY 3MiH TeHOMa,
PO3IIMpeHHs BIPOBAXKEHHS BiJHOBIIOBATIbLHOTO 3eM/IepOOCTBa. 3 METOIO
[OfIO/IaHHA 11i€l mpo6eMy B CTATTi HaBefjeHO iHOopMalLlio PO MOXKINBOC-
Ti 3aCTOCYBaHHA CMHEPTeTUYHMX ABMII Y 3aXMCTi POCINH, B3a€MOJisA MK
AKUMU 3a6e3neqye 3HaYHe MiJBUIIEHHs IOKa3HUKIB e(heKTUBHOCTI Ta CTa-
6inbHOCTI cTany cucteMu. OMMCaHO PorIb i Miciie HM3KM (aKTOPiB: 3B’130K
MDK I'PYHTOM, POCIVHAMM i 3[OPOB’sIM TIOAVHM, porb i Micie 'MO y Bu-
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piurenHi ditocanitapHux mpobieMm, MepCcrHeKTUBY 3MiH TeHOMA, JifIbHICTD

3 pO3IIMpPEeHHA BIPOBA/PKEHH: BiIHOB/IIOBAIBHOTO 3eM/IepOOCTBA, CUHEP-

reTUYHI SABUINA SIK HANPSM MiABUIEHHs eDeKTUBHOCTI 3ac06iB 3aXICTY

POC/IMH Ta iHII SIBUINA, 1[I0 BU3HAYAIOTh IPOJOBONBYY Oe3IeKy i besreKy

XapYOBYX IIPOAYKTIB, JOCATHEHHS IHCTUTYTY B po3po0Kax i BIpoBaXKeHH]

6iomoriyHux 3aco6iB 3aXMCTY POCIINH, 0COOIMBO OIONOriYHUX ITpenaparis.
OiomecTHIUIN; €KOJIOTiYHE 3eMJIepoOCTBO; MIKITHUKHU; 3I0POB’SI POCIINH;
cHHepreTHuHuii eekT; cTa M PO3BUTOK

Hapiiimora mo pepaxuii: 05.09.2023. Ilpuitaara go gpyxky: 09.09.2023

Happykosauo: 2pyders, 2023
Ony61iKoBaHO OHIAIH: 1omuti, 2024
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ITPABWJIA 1J11 ABTOPIB

MixBimoMuunii TeMaTUYHUI HayKOBUii 30ipHUK «MitocaHiTapHa 0e3-
neka» IMpuiiMae 10 APYKY OpUTriHaJbHI CTATTi 3a MaTepialaMy HayKOBUX
JOCJIIXeHb 11010 3aXUCTY POCJIMH BiJ IIKiTHWKIB, XBOPOO Ta Oyp’sHIB.

3BepraemMo Barry yBary Ha Te, 11O OIMyOJIIKOBaHi CTaTTi 3HAXOISTHCS Y
BiIKPUTOMY JOCTYIIi.

Jlns aBTOpiB MyOiKamisi CTATTi G€3KOITOBHA.

®inancye Bunanisg — Incruryr 3axucty pocaud HAAH.

BUMOTIH 10 ITOJAHHSA CTATTI
CraTTiO MOIABATH B PENAKILI0 Pa30oM i3 CYNMpPOBITHUMH JOKYMEHTAMMU:

e Jlucr-HanpaBieHHs (CyNpoOBiIHUWIA JIMCT) Bil yCTAHOBU, B SIKili BU-
KOHYBaJIACh POOOTA, MiAMUCAHUIN KEPIBHUKOM OpraHiszalii. ¥ HboMy
Ma€e OyTH BUCHOBOK ITPO MOKJIMBICTh OMYOIiKyBaHHSI TaHOI poOOTH
y BiIKpuTiii mpeci;

o Jlinensiiinmii A0roBip Mpo nepenayy aBTOPCHKUX MPaB BUAABIIO ITO-
Jla€ KOXEH 3i criBaBTOPiB. JJoroBip HaOyBa€ YMHHOCTI JIMILIIE MiCJs
NPUUHATTS CcTaTTi A0 nyOJikauii. be3 morosopiB pykonucu He po3-
rasinaTbes. JJoroBip ckauatu 3a mocUIaHHSIM: Attp.//zkr.ipp.gov.ua/
index.php/journal/for-authors,

e Incdopmania nmpo aBTopiB: Mpi3BuIle, iM’S, IO OATHKOBI (ITOBHICTIO)
KOXXHOTO aBTOpa, MOCcajau, HAyKOBi CTyMeHi Ta 3BaHHs, MiCIle PO-
00TM Ta MOIUTOBA aApeca OpraHizauii IS BCiX aBTOPiB YKpaiH-
CBhKOI0 (KMPUJIUIISI) Ta aHIJINACHKOK (JIATUHMIISI) MOBaMH, e-mail,
kon ORCID koxHoro aBTopa. SIKII0 aBTOp HE 3apeecTpOBaHUIL
B ORCID, notpibHO CTBOpUTU OOJIKOBUII 3aMUC 3a MOCUJIAH-
M http://orcid.org.

C1i mO3HAYNTH aBTOPA /IS JUCTYBAHHS, BKA3aBIIM ii0T0 KOHTAKTHHIA
(cay:k00Bmii Ta MOOibHMIA) Tesie()OH.
CynpoBinHi TOKyMeHTH HAJCHJIATH HA TMOIITOBY (OpUTiHAIN) abo eyeK-
TPOHHY ajapecy (CKaHOBaHa KOIlisl) peaakliii >KypHaiy.

Pykonucu nepeBipsitoThesl Ha I1ariat, pelieH3yI0ThCsT i PEKOMEH/IYIOTh-

csl 10 APYKY PelaKkiiifHOI KOJIETi€o.

Penakiiist 36epirae 3a co6010 MpaBoO BBOAUTU B TEKCT 3MiHU I CKOPO-

YeHHST 3 000B’SI3KOBUM Y3TO/DKEHHSIM 3 aBTOPOM.
CrartTi, 0 He BiONOBIZAI0TH BUMOraM J0 NMOJAHHS Ta CTPYKTYPH PYyKO-
NHUCYy, pelaKiisa He MpuiimMae.
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BUMOTI'U 1O PYKOITUCY

Pykomnuc nmomaBaTu y 1BOX IMPUMipHUKAX Pa3oM i3 €JIEKTPOHHOIO Bep-
ciero (remnika ado Ha eneKTpoHHY anpecy karantun.z.r.2017@gmail.com).
OO0car cTaTTi He MOBUMHEH MepeBullyBaTd 10 CTOPiHOK MalIMHOMUCHOIO
TeKCcTy opMaty A4 (BKIIOYAIOUM iTIOCTPAaTUBHUI MaTepiaa i Gibmiorpa-
iunmii cniucok). IMonst: cripaBa — 1 cMm, 31miBa — 2,5 cM, 3BepXy i 3HU-
3y — 2 cMm. [IpykyBartu 3 iHTepBaiom — 1,5, kersb mpudty — 12. baxana
rapHitypa — Times. Y pykonmuci ab3aiiy CTaBUTH, BUKOPUCTOBYIOUN TiJIbKU
knaBiry «Enter». Y TeKcTi, y T. 4. B CIIMCKY JIiTepaTypu, IJIsk HyMepallii He
3aCTOCOBYBAaTU aBTOMaTUUYHY HyMepauito y Word.

Jlnst Toro, 100 Mpi3Bullle Ta iHiUiaJu, mo3dHavyeHHs: cTtopiHku C. abo
c. i yncmo, No Ta 4yKCIo 3aIMIIAICS B OJHOMY PSIIIKY i HE pO3pUBajIuics,
KopuctyiTecs koMmoOiHattiero Shift+Ctrl+Space (Hepo3puBHMIA IPOOIT).

Pexomendyemoca makxa cmpykmypa pyKonucy:

M VJIK.

M Inimiamm, rpi3BUIlEe, BYCHUI CTYIIiHb aBTOpa(iB).

M IloBHa odimiiina Ha3Ba Ta IOLITOBA agpeca YCTaHOB, A€ MpPallOOTh
aBTOPU.

M EnekTpoHHa azpeca KOXHOTO aBTOpa.

M Hassa crarti (HaOpaHa 3 BEJTMKOI MaJIMMM JIiTEpAMM ).

M Pedepar (MeTa, MeTonM, pe3yabTaTu, BUCHOBKU) oOcsirom 1800—
2000 3HaKiB 3 mpooiiamMu.

¥ KnrodoBi cioBa (3 4yepBOHOIO psijaka, 3 MaJleHbKOI JIiTepU, 4yepes
Kparnky 3 KOMOIO).

M Tekct cTatTi (MOCTaHOBKA MPOOJIEMHU Yy 3arajJbHOMY BMIJISIII Ta il
3B’SI30K 13 BaXXJIMBUMU HAYKOBUMM UM MPAKTUYHUMU 3aBIAHHSIMU,
aHaJli3 OCTaHHIX JOCiIXKEeHb i MyOaikalliil, B IKMX 3all04aTKOBAHO
PO3B’sI3aHHST JaHOI MTPOOJIEMU i Ha SIKi CITUPAETHCST aBTOP; BUIIJICHHS
HEBUPILLIEHUX paHillle YaCTUH 3arajbHOl MPo0JIeMU, SIKUM TTPUCBSIYY-
€TbCS CTATTS, (DOPMYIIOBAHHS LIiJiel cTaTTi (MMOCTaHOBKA 3aBIaHHS);
BUKJIAJl OCHOBHOTO MaTepiajty MOCIiIKeHHSI 3 TTOBHUM OOTPYHTYBaH-
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M Jlirepatrypa. Criucok rnocwjiaHb (hopMyBaTH IO TMOPSIIKY 3ralyBaH-
HS Jkepell y Tekcti. HaBogutu nuie Ti podOTH, SKi 3raayloThCs
y crarTti. baxxaHo uuryBatu JKepesa, 1o ony0JiKoBaHi MPOTIroM
ocTaHHiX 10-TH poKiB (SIKIIO 116 HE PErIaMEHTYEThCS YMOBaMU
MpeACcTaBIeHOI pOOOTH), 3 HUX He MEHIIIE 4-X — 3a OCTaHHi 5 POKiB.
Crim yHMKATH TIOCWIAHB Ha aBTOpedepaT AMCepTalliii, MaTepiaan
3’i3miB i KoHdepeH1iii, ciyxxk0oBi Matepianu (JICTY), crarTi pek-
JIaMHi, CTaTTi 0€3 METOAUKHU AOCHIIKEHb i MOCuaHb Ha IIUTOBA-
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Odopmiisitu MoBoro opuriHaiy 3rigHo 3 JICTY 8302:2015.
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B JIiBill KOJIOHIII.

Jpyrmii npucrareiiimii cmucok (REFERENCES, natunuiero)

PoGuTu 3rizHO 3 BUMOTaMHu CBiTOBUX pedepaTMBHUX 0a3 maHUX,
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[Mpuknanu onucy aiteparypu jJarununero (references), 3a ctuiaeM apa
JIUBITbCS B TAOJMLI Y MpaBiii KOJOHLI.

Kupunuiio tpaHcliTepyBaTu JaTMHULIEIO MOTPiOHO BiAMOBIAHO 10
nocranosu KMY Bix 27.01.2010 Ne 55 (htth://zakon2.rada.gov.ua/laws/
show/55-2010-%D0%BF). Inst TpaHcaiTepallii KUpWINIL 3 yKpaiHChKOI
MoBU ciiin obpaTtu crangapt [lacnoptHuii, 3 pociiicbkoi — cranmapt BGN
(MOXeTe CKOPHMCTAaTUCS TPAHCIITepaToOpoOM).
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