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3AT'AJIBHA XAPAKTEPUCTUKA POBOTHU

VY pezomronii ['enepanbroi AcamOnei OOH Ne70/1 Bin 25 uepBas 2015 poky
«[lTepeTBOPEHHST HAIIOTO CBITY: MOPSAOK ACHHWW B Tajy3i CTAJIOr0 PO3BHTKY Ha
nepion a0 2030 poky», OJHUM 13 TOJIOBHMX NUTaHb CTAjJOr0 PO3BUTKY, SIKI
BUMAratoTb OCOONMBOi yBarwv, BU3HAYCHO MOTIPIICHHS SKICHUX BJIACTUBOCTEH 1
3HMPKEHHS PIBHSI POJIFOYOCTI IPYHTIB BHACIHIIOK iX TEXHOTCHHOrO 3a0pyIHEHHS Ta
K HACJIJIOK - TOTIPHICHHS SKOCTI CUILCHKOTOCMOAApChKOi MpoAyKilli. Brims
TEXHOTCHHUX YMHHHKIB HA 36MEJIbHI PECYPCH MPU3BOAATH 10 OPYLIEHHS CTAJIOrO
()YHKIIIOHYBaHHS ~ arpO€KOCHCTEM,  MEXaHiI3MIB  BIJHOBJICHHS  SIKICHHUX
XapaKTEPUCTHK IPYHTIB, CTBOPIOE €KOJIOTTYHY Ta MPOAOBOJIBYY HEOE3NEKY JaHUX
TEPUTOPIH.

AKTYaJIbHICTL TeMH. BHAcmJIOoK BOEHHHMX 1 Ha TepuTopli YKpaiHu
MOCIBHI TUIOMII CKOPOUYYIOTHCA. Y TOW K€ 4Yac, HEeAo0ip MPOJOBOJBYOrO 3€pHA
MOKE€ BHUKIIMKATH CBITOBY NPOAOBOJIBYY Kpu3y. BuHukae mnorpeba B
MAaKCHMAJIbHOMY 3aJy4€HH1 3€MElb B CUIBCHKOrOCHOMAPChKUI 00Ir Ha TepUTOpIi
VYKpainu 3 METOK0 3a0€3MEUEHHS €KOJOTTYHOI Ta MPOAOBOJIBYOI OE3MEKH, CTAIOTO
(P)YHKIIIOHYBaHHS arpOCKOCUCTEM.

[Ipobnemam  ekonorizamii  CUIBCBKOTOCIIOAAPCHKOTO  BUPOOHMIITBA
NPUCBSYCHO Oarato HaykoBHX mpaib. OnHak OuIbIIICTh POOIT 13 mi€i TeMaTuKh
CTOCYIOThCS npoOsem pallioHAJILHOTO CLIILCHKOTOCTIOAAPCHKOTO
3eMJICKOPUCTYBaHHS. Baromuii BHECOK Yy MOCIIUKEHH1 1€l mpobiieMaTuku
3poOowm Taki BueHi, sk bamok C., bymsk B., I'agzano f., 'amaronosa B.,
Kaminiuenko A., Kobeup M., Makapenko H., Ilucapenko B., Ilucapenko I1.,
Tapapiko O., Tpersk A., @ypauuko O. Ta Oararo iHmMX. OJHAK MTUTAHHSIM
€KOJIOT13a1lii 3¢MJICKOPUCTYBAHHS SIK OCHOBH PO3BUTKY CUTbCHKOIO FOCIOAAPCTBA B
YMOBAaxX BOEHHUX NI B YKpaiHl NPUIUIEHO HEJOCTATHLO YBarH.

3a cy4aCHMX yMOB €HEPreTHYHOi Ta €KOJOTIYHOI KPHU3W MOWYK HOBHUX
pEUOBHH, 10 3a0e3neuyBaii O (PopMyBaHHsS MIKPOOHOTO WEHO3Y 3 OaraThm

CKJIQJIOM arpoOHOMIYHO IIHHUX TPyl MIKPOOPraHi3MiB, ONTHMAJIbHUN PIBEHb
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rymi(ikariii 1 30UTbIIEHHS] OPraHiYHOi PEUYOBHMHU B I'PYHTI, HAAACTh MOKIIMBICTH
OOIpPyHTYBAaTH 1HHOBALIHHI €KOJOroOe3MeyHl BUIM JOOPHUB Ta 3aXUCTY POCIIMH B
KOHKPETHHUX IPYHTOBO-KIIMAaTUYHUX YMOBAX.

Sk 3a3HauarOTh BITUM3HSHI Ta 3apyOixkH1 HaykoBli [lucapenko I1., ®iT3ep
E., Cimiman K. Ta 1H. OTHAM 13 €KOJOTOOE3MEYHUX METOMIB MOKPAIICHHS SIKOCTI
IPYHTY, Y TOMY YHKCJI1 32 PaXYHOK MIJABUIICHHS KUTTEIISJIEHOCTI MIKPOOPTaHI3MiB,
€ BUKOPHCTAHHSI MPUPOJHIX MIHEPATIB 1 PO3COMIB, 30KpeEMa CYMyTHBO-IJIACTOBOI
Boau (CIIB), mo € mobiyHuM npoaykrom npu HahToBUA0OYyTKY. [lepcnekTnBHIM
€ 3aCTOCYBaHHs MPOOIOTHKIB B POCTMHHUIITBI, aJi¢ JaH1 TPHUITYIICHHS MOTPEOYIOTh
NOJANBIIOr0 AOCHIIKEHHS. 30Kpema psaa HaykoBliB KpaBuenko H., Ilatuka M.,
[Tucapenko I1., Porto de Souza V., L1 . Ta iH. BiI3HAYalOTh MO3UTUBHMIA BILJINB
npoOIOTHYHKMX MpenapariB, 30KpeMa Ha OCHOBHI Oakrtepii pony Bacillus, Ha
NOKPALIEHHS AKTHBHOCTI  MIKPOOIOTH TPyHTY Ta (DITOCAHITAPHWA CTaH
arpoLCHO31B. Y TOM e 4Yac, MUTaHHS KOMILJIEKCHOTO BUKOpucTaHHs cymimn CIIB
Ta NTPOOIOTMKIB, a TaKOX BCTAHOBJIEHHS ONTUMAIBHUX J03 iX CYMICHOIO
BUKOPHCTAHHS JJii OOIPYHTYBAHHS €KOJIOrOOE€3MEYHOI CUCTEMH BUKOPHCTAHHS
HOBHMX BHUIIB JOOPUB Ta 3aXUCTy POCIIMH € aKTyaJIbHHM Ta MajloJO0CIIIKCHUM
HACBbOTOJHI.

OTxe, po3B’s3aHHs KIOYOBHX E€KOJOTIYHMX MPoOaeM Uil YKpaiHu, a came
BIJTHOBJICHHSI TEXHOTCHHO 3a0pyJHCHHUX arpolEHO31B BHACIIIOK BOEHHUX [ Ha
VYkpaini Ta (QOpMyBaHHS CTaJIUX arpo€KOCUCTEM 3 € TMEPIIOYEPrOBUMU
3aBJAHHSMHU JJis 3a0€3MEUEHHsT €KOJIOTIYHOI Ta MPOAOBOJIBYOI OE3MEKH KpaiHH.
BUHWKHEHHST HOBHUX AaCMEKTIB COIIaJIbHO-CKOHOMIYHOIO PO3BUTKY YKpaiHuW 3a
YMOB BOEHHHMX Jiii BHMara€ IHHOBALIMHMX MIAXOMIB 10 (POPMYBaHHS CTaIMX
arpOCKOCUCTEM B KOHTEKCTI O10CepHOI MapagurMu CYCHITbHUX LIHHOCTEH, IO
JO3BOJIMTh CTBOPUTH MEPEAYMOBH UIS MEPEXOAY KPAiHM HA EKOJIOTOOPIEHTOBAHY
MOJIETb PO3BUTKY.

MeTta [OCTiPKEHHS NoJisArajia B TEOPETUYHOMY OOTPYHTYBaHH1 1 po3poOui

HAYKOBO-METOJUYHHUX 3aCaJ] BHKOPUCTaHHS NPOOIOTUYHHMX MpEmapariB  Ta
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CYNyTHBO-TUTACTOBOI BOJW Y CLIBCHKOIOCHOJAPCHKOMY BUPOOHHITBI SIK OCHOBH
cTaioro (PyHKIIIOHYBAHHS arpoe€KOCUCTEeM. JIOCSITHEHHST METH JIOCIIIJKEHHS
3YMOBHJIO HEOOX1IHICTh BUBYEHHS 1 PO3B’I3aHHS TAKUX OCHOBHUX 3aBJ/IaHb;
- BU3HAQUUTH MOXKJIMBOCTI BUKOPHUCTaHHS Ta  €()EKTUBHI JO3W CYyMILII
npobioTnuHux npenaparis Ta CI1B 1 npoTpyrOBaHHs HACIHHS,
- HocmiauTH (PYHTIUUIHY aKTHBHICTH MPOOIOTHYHMX MpenapariB Ta CyMilil
npobioTukis 3 CI1B, a Takok iX BIJTUB HA (PITOMATOTEHHUX OAKTEPI.
IIpeomemom Oocniodcentss € MEXaHI3M Al cymiln  MpoOIOTHYHUX
npenapariB Ta CyMyTHbO-MJIACTOBOI BOAM HA MIKPOOHWI IIEHO3 Ta XIMIKO-(P13UYHI
BJIACTUBOCTI TPYHTY.
06’ckmom  OocnioxcenHs € CYNyTHbO-TUIACTOBA BOJA Ta NPOOIOTHYHI
npenapary.
Memoou oocrioocenns. 11in yac TpOBEAEHHS TOCIIHKEHb 3aCTOCOBYBAIHCH
K 3aralbHOHAyKOBl METOAM (MIAJIEKTUKH, E€KCIEPUMEHTY, AHAII3y 1 CHHTE3Y,
rinoTe3), Tak 1 CHOELaNbHI: MOJIbOBHIA - BUBYCHHS BIUIMBY MPOOIOTHKIB Ta iX
cymimi 3 CIIB Ha arpoximiuHi Ta arpoi3uyHi BIACTHBOCTI FPYHTOBOi CHCTEMH,
KUTBbKICHI Ta SIKICHI MOKA3HUKW TPOAYKTHBHOCTI CLIIBCBKOTOCIOJAPCHKUX KYJIBTYP,
BI3YAIIbHUIA — CIIOCTEPEKEHHS 3a POCTOM W PO3BHTKOM POCJIHMH, BHMIiPIHOBAJIbHO-
BaroBHii — BA3HAYCHHs O10METPUYHHMX TTOKA3HUKIB POCIWH; 1a00PaTOPHUIA METO -
BU3HAYCHHS (PI3UKO-XIMIYHUMH, XIMIYHUMH, O10XIMIYHUMH, MIKPOOIOIOTTYHUMHI
METOJIAMU KIJIBKICHUX 1 SKICHUX XaPAKTEPUCTHUK 00'€KTIB JOCIIKEHb.
IIpakTu4He 3HAYEHHS OACPKAHUX Pe3YJabTATIB JOCIIHKCHHS MOJISIrae
y PO3POOJICHHI HAYKOBO-NPUKIIATHUX MOJIOKEHD MO0 CTAI0ro (PyHKIIIOHYBAHHS
arpOCKOCUCTEM.
Crpykrypa Ta o0car poooru. Kpamidikaiiiina podora BUKOHaHa Ha 49
CTOPIHKaX MAIIMHOMMCHOIO TEKCTY 1 CKIANAETHCS 13 3aralIbHOi XapaKTEPUCTUKH, 4
PO3MLTIB, BHUCHOBKIB 1 MNPOMO3WLiid BHPOOHUUTBY. CHHMCOK BHKOPUCTAHOI

miteparypu Haimuye 41 HaliMEHYBaHb..



PO3ALJI 1
TEOPETUYHI 3ACA/IU BUKOPUCTAHHSA NPOBIOTNYHUX
MPENIAPATIB TA CYIYTHBO-ILJTACTOBOI BOJI B KOHCTECTI
CTAJIOT'O ®YHKIIIOHYBAHHSA ATPOEKOCUCTEM

CydacHi 1HTEHCHBHI TEXHOJOT1i BHPOLIYBAHHS CLIBCBKOTOCIOAAPCHKUX
KyJIbTYP OCHOBAaHI Ha BHKOPHUCTaHHI BHMKOKMX J03 MIHEpPAJIbHUX JTOOpPHB Ta
XIMIYHHX 3aC001B 3aXHCTy POCIUH. Lle Mpu3BOUTE 1O HAKOTIMYEHHS B POCIMHAX,
IPYHTI IOKIJUIMBUX, Y TOMY YHCIl KaHUECPOTEHHHMX, PEYOBHUH, 3AIACHIOE
HETaTUBHUI BIIMB Ha O10JIOTIYHY AKTHBHICTh TPYHTY, 3MIHFOKOYH HOTO MIKPOOHUWH
LEHO3, TOTIPIIYE SIKICTh MPOAYKIIi Ta B KIHLIEBOMY MIACYMKY NPEACTaBIsE COOOH0
3arpo3y Ajst MPOAOBOJIBUOT Ta €KOJIOTTYHOT OE3MEKH CyCHUIbCTBA, MOPYLIYE CTAIE
(P)YHKIIIOHYBaHHS arpOCKOCUCTEM.

Bracminok THTEHCUBHOTO 3eMIIEpOOCTBa 3HAYH1 ot
CUIBCBKOTOCIIOAAPCHKHAX 3€MENb HA TEPUTOPli YKpAiHW BTPATHJIM YAaCTUHY CBOET
POMIOYOCTI, 1O OOYMOBJICHO HETAaTUBHOK M€K0 HA TPYHT Ta HABKOJMWIIHE
CEPEIOBHILE MIABUIICHUX 103 MIHEPATbHUX TOOPHUB, XIMIYHHAX 3aC001B 3aXUCTY Ta
IHIIAX AHTPONOrEHHUX BIUIMBIB. Bce 1€ TNOCHIIOETBCS  HAIXOKEHHSAM
HEOE3MEUYHUX PEYOBMH y TPYHT BHACIJOK HEPALIOHAIBLHOTO BHECEHHS 3aC001B
ximizauii. Kpim Toro, Ha nasuii yac 3HayH1 MJOLI CUTECHKOTOCIOAAPCHKUX YTib
BHACJIIIOK BOEHHWUX M1 Ha VYKpaiHi 3a0pyJHEH] BaXKKAMH METajaMHu Ta
Hadronpoayktamu y gianazoHi 2-12 T'JIK [1]. Bee ne akryanmidye nUTaHHS
€KOJIOT13allli BEACHHS 3eMJICPOOCTBA, TMOLIYKY AJbTEPHATUBHUX EKOOEC3NEYHUX
JOKEPEIT JKUBJICHHS Ta BIJHOBJICHHS IPYHTY.

[Ipobnemam  ekonorizamii  CUIBCBKOTOCIOAAPCHKOTO  BUPOOHMIITBA
NPUCBAYEHO Oarato HaykoBHUX mpailb. OmHAK OUIBLIICTh POOIT 13 €] TEMATUKH
CTOCYIOThCS npodsem pallioHAJILHOTO CLIILCHKOTOCTIOAAPCHKOTO
3eMJICKOPUCTYBaHHS. Baromuii BHECOK Yy JOCIIUKEHH1 Ii€i mpoOiieMaTuku
3poOwim Taki BueHi, k. bamtok C. A., bymzsk B. M., I'apzano 5. M., 'amaroHoBa

B. B., Kamniuenko A. B., Kobenp M. 1., Makapenko H. A., Mumuk O. O.,
8



Hazapenko M. M., ITucapenko B. M., ITucapenko I1. B., Tapapiko O. I'., Tpetsik
A. M., ®ypmmuko O. 1., Ilyeap . A. ta Garato 1Hmmx. OOHAK paliOHAIBHE
3EMJICKOPUCTYBAaHHS PO3KPUBAETHCS YEPE3 EKOHOMIYHUM Ta €KOJIOTTYHHMM M1AXOAM.
HaiiGuiba KUIBKICTh BITYM3HSHMX HAYKOBMX JOCTIIPKCHb NPUCBSIYEHA CaMe
€KOHOMIYHMM  aCMEKTaM  palliOHAIbHOIO  3€MIJICKOPUCTYBAHHS, TOAI  SIK,
BPaxOBYIOUM peaili CTaHy CUIbCBKOTOCHOMAPCHKUX 3€MENb Ta HASBHICTH
TEXHOTCHHO 3a0pyJIHEHUX 3€MEJIb BHACHIIOK BOEHHUX N1 HA YKpaiHi, NPIOPUTET
NOBUHEH HAAABATHCA EKOJIOTITYHUM  ACMEKTaM  3€MJIEKOpUCTYBaHHs. Tak,
€KOJIOTTYH1 TPOOJIEMH BUKOPUCTAHHSI 3€MEITb Y CLIBCBKOMY TOCIIOAAPCTBl Y KpaiHu
nocmimxyBam Tpetsk A. M., bymzsik O. C., [lucapenko B. M. [2-5]; ekojioriuHuid
cran arposanamadrie - eno O. B., JImurpenko B. JI., Kopninpka O. 1,
ITucapenko I1. B., ®ecenko A. M, Taprons B. C. [6-10]; nuTaHHs yIOCKOHAJICHHS
CTPYKTYpH, ONTHUMI3allii, ekojorizamli Ta €(QEKTUBHOCTI BUKOPUCTAHHS
culbChbKOTOCoaapchkux 3emens - Cadnyk 1. T., Xomakisceka O.B., Tapapiko O.
I'., Bopouenko B. 1., Tapacopa B. B., Kaniniuenko A. B. [11-15] ta 1. OgHak
NUTAHHIM €KOJIOTI3allii 3€MJICKOPUCTYBAHHS SK OCHOBM PO3BHUTKY CLIBCBKOIO
rOCIoIapCTBa B yMOBAaX BOEHHMX il B YKpaiH1 NPUIIIIEHO HEAOCTATHBO YBAry.

VY TOl ke 4ac y 3B’SI3Ky 3 €KOHOMIYHOIO Ta €KOJIOTTYHO HECTAOUTBHICTIO B
LUIOMY Ta B CUTbCBKOMY TOCIIOAAPCTBI 30KPEMA, 3 0COOIIMBOIO TOCTPOTOK) MOCTAE
MUTaHHS €KOoJIoTi3allli 3eMaepoOCcTBa, POPMYBAHHS CTAIMX arpoeKkocucTeM. JlaHe
NUTAHHS MOCHJIFOETHCS CYYaCHUMM €KOJIOTTYHUMH, EKOHOMIYHUMHU 1 COLIIAJIbBHAMHA
npobiieMaMu, TOB'A3aH1 3 HACHAKaMM  BOEHHHMX Mii Ha Ykpaini. Hemobip
OPOAOBONBUOTO 3€PHA MOXE BHKIMKATH CBITOBY NPOAOBOJIBYY KPH3Yy, aKe
BHACJIIIOK BOEHHHMX i Ha TepUTOpii YKpaiHW MOCIBHI IMJIOL[I CKOPOYYIOTHCS.
Bunukae morpeda B MAKCHMaJIbHOMY 3aTyUYE€HH1 3€MENb B CLUIBCBKOTOCIOAAPCHKHIA
00Ir Ha TepuTopii YKpaiHu 3 METOK 3a0€3MEUYEHHST €KOJIOTTYHOI Ta MPOI0BOIBYOT
0€3MeKu, cTajaoro (PyHKIIOHYBAHHS arpOEKOCUCTEM.

[Tpn upoMy MOTPIOHO BPaxoOBYBAaTH, IO B CYYaCHUX YMOBAX, 30KpeMa MpH

30UTbIIECHH] 3a0pyAHEHHS TEPUTOpli YKpaiHM BHACIIAOK BOeHHWX mid [16],
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OCHOBHHUM € HE MakcuMizailis npuOyTKiB B arpocdepi, a GopMyBaHHs CTAOUIBHUX
arpoE€KOCUCTEM, 3a0€3NEUYCHHS €KOJIOTTYHOI Ta MPOJOBOIBYOI OE3MEKH TEPUTOPIi.
[Toctae ~ HEOOXIOHICTH ~ 3MCHUICHHS ~ TEXHOTEHHOrO  3a0pyJHCHHS  Ha
CUIBCBKOTOCIIOAAPChKI  YTIJAsl, BIOHOBIEHHS TIPYHTY Bix  3a0pyIHEHHS,
CIPUYMHEHOIO BOEHHUMH J1SIMU HA TEPUTOPIi YKpaiHu.

Sk 3a3Ha4arOTh OUIBIIICTH BITUYM3HSHUX Ta 3apyOlKHMX HayKoBLiB [17-23],
CTIMKICTh arpOCKOCHCTEM - 1€ BJIACTHBICTh CHCTEMM 30€piratd 1 MiATPUMYBATH
3HAUEHHS CBOIX MApPAMETPIB 1 CTPYKTYPHU B MPOCTOPI 1 B YACI, IKICHO HE 3MIHIOKOUN
xapaktep (YHKIIOHYBaHHS. ATPOCKOCHCTEMA MPEACTABISE TPAHCPOPMOBAHY
BHACJIIIOK TOCMOAAPCHKOT AIsUTBHOCTI JIFOJWHW YaCTUHY HA3EMHOI €KOCHCTEMH.
Crpyktypy Ta (yHKUIOHYBAaHHS ii PEryJarOOTh 3a AOMOMOTOK) JOJAaTKOBOTO
BBC/ICHHS PEUOBMHM (10OpMBA, NECTULMIAM, MEIIOPAHTH) Ta CHEprii s
NIATPUMKA ~ ONTHUMAJIbHOI Ta CTAOUIBHOI MPOJYKTUBHOCTI  KYJBTYP, IO
BUPOINYIOTBCS, 1 3amoOiraHHs 3a0pyAHCHHS HABKOJMIOHBOTO CEPEIOBHILA.
[IpupoaHI €KOCHCTEMH HA BIAMIHY arpOEKOCHCTEM — II€ CYKYIHICTb KHUBHX
OpraHi3MiB Yy HEOPraHIYHOMY CEPENOBHINI, SKI, 3aiiMarouud MNEBHUH MPOCTIP,
MOB's13aH1 MK COO0K0 OOMIHOM PEYOBMHM Ta €HEPIii 1 37aTHI 10 CAMOPETYJISIIII.

CTIHKICTh CHCTEMH, SIK BIAOMO, Xapaktepusdye npunumm Jle [Mlarense [24].
Came 3aB/IsIKM 3aMKHYTOCT1 O10XIMIYHMX KPYrooOiriB ()yHKI[IOHYBAHHS EKOCUCTEM
BUSBIISIETHCS. MOKIIMBUAM 1 3/IIACHIOETHCS HA OCHOBI €HEPTli, IO YTBOPKOETHCS MPH
po3Mnajl OpraHiyHux Cnojayk. ToMy HEOOXIJHOK YMOBOI CTIHKOCTI € OOMEKEHHS
HAAXO/DKEHHS MOXKUBHUX PEUYOBHMH B €KOCHCTEMY Ta 30UIBIICHHS KUIBKOCTI LMX
PEUOBHMH, IO YTBOPKOKOTHCS O€3MOCEPENHBO B E€KOCHCTEMI. [IpOAYyKTHMBHICTH
OPOLECIB CHHTE3y Ta PO3KIAAaHHA OpPraHiyHoi pPEYOBMHM Mae HabaraTto
NEPEBUILYBATH 30BHIIIHE HAIXOMKEHHS MOKMBHHUX PEYOBHH JI0 E€KOCHCTEMH.
SIKIIO HAIXO/DKEHHS MOKPUBAE MOJIOBUHY O10JIOTTYHUX TOTPEO, MIATPUMAHHS
CTIfiKOi 3aMKHYTOCTI KPYrOBOPOTY PEUYOBMH CTa€ HEMOXIMBAM. Tomy
IHTEHCHBHOCTI1 CUHTE3Y 1 PO3KJIalaHHs MOBUHHI NEPEBEPUIYBATH 30BHILIHI TOTOKH

NOKMBHUX PEYOBMH HACTUIbKHM, HACKUIbKM 010Ta, MO (QYHKIIOHYE HA OCHOBI
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3aMKHEHOT0 KPYyrooOiry pE€YOBHWH, 3/1aTHA KOMIICHCYBATH Oy/b-Kl 3MIHM CTaHY
HABKOJIMIIHBOTO CEPENOBUIIA 1 MEPEBUILYBATH KOHKYPEHTOCIPOMOKHICTh O10TH,
[0 ICHYE 3a PaxXyHOK 30BHINIHIX MOTOKIB pedyoBHH. OTXKE, JIMIIE 3amach Ta
KOHUEHTpalsl TOXKMBHUX PEYOBUH Y HABKOJMIIHBOMY CEPEAOBULII MOXKYTh
BU3HAYATHUCS TA MIATPUMYBATUCh HA CTIHKOMY PiBHI G10TOK €KOCUCTEM.

3MiHa CTPYKTYpHM €KOCHCTEMHM 4YM Tnepexiy ii mapameTpiB y oOmacThb
HECTIHKOrO0 CTaHy 3YMOBJIIOIOTH BTPATy CTIAKOCTI. SIKIIo mepexia Bix 00JacTi
CTIIKOrO PIBHOBaru M0 1HIIOI CYNPOBOMKYETbCS 30€PEKEHHSAM BHYTPILIHIX
3B'SI3KIB  €KOCHCTEMH, TMPOSBIETHCA BIACTUBICTh ii MPYXKHOCTI, TOOTO TpH
nepexoal 3 OoAHiei o0nacTi cranoi piBHOBArW A0 I1HIIOI BHYTPIIIHI 3B'SI3KA
€KOCHCTEMH 30€PIraroThes. 3AATHICTE EKOCUCTEMHU MOBEPHYTHCS 10 TIOMEPEAHBOTO
CTaHy CTIHKOi PIBHOBArd TMIiCAs THMYACOBOIO BIUIMBY MPHUPOJHOTO UM
AHTPOMOIEHHOI0 YMHHUKA XapaKTepu3ye ii cTaObUIbHICTh. be3CyMHIBHO, IO Y psal
MapaMmeTpiB, BIAMNOBIJAIBHUX 34 CTIAKICTH 1 CTAOUIBHICTH arpoO€KOCUCTEMM,
NEPIIOPSATHE 3HAYCHHS MA€ MPOAYKTHBHICTh arpoOLEHO031B, NaJiHHS SIKOi 3 PI3HHUX
npuuuH (Hanpukiaan, Acepiuur abo HAUIMINOK EJIEMEHTIB  MIHEPAJIBHOTO
JKUBJIEHHSI, TTOCYyXa a00 MEPE3BOJIOKEHHS, JACrpajallisi TpyHTY Tomio, puc. 1.1)
HIKYE 34 33JaHMAN PIBEHb CBIIYUTH MPO MEPEXiA arpOCKOCHCTEMH B HECTIHKY
00J1acTB.

ToMy CyTh €KOJIOTTYHOTO 3eMJIEPOOCTBA 1 MOJATace y GOPMYBaHHI CTaIMX
arpoOCKOCUCTEM, SIKI BIAMOBIIAOTH NpUHOMNAM (YHKIIOHYBAHHS MPUPOIHUX
€KOCHCTEM, IO BKIKOYAKTh MPUPOAHI (PYHKIII camMOperyssmii mpu MiHiMi3amii
AHTPONOIEHHOTO BIUIMBY HA arpoueHo3u. B 3B'13Ky 3 MM HEOOX1HO 3a0€3MeUnTH
e(PEKTUBHE BUKOPUCTAHHS MO3UTHUBHUX (PAKTOPIB HABKOJMINHBOTO CEPEIOBMILA,
Hacamrmepes UUIIXOM 30UIBLIEHHS iX MUTOMOI Bark B MPOLECI MPOAYKYBaHHS
OCHOBHUX  OIOJIOTIYHMX  KOMIIOHEHTIB,  OlIbII ~ TOBHO  BUKOPUCTATH
CaAMOPETYJIFOKOUYMIA  MEXaHI3M  arpOeKOCHCTEM Ta  CUIBCBKOTOCIOAAPCHKHUX
nanamwadTiB. ToOTO exoyoriyHe 3eMiaepoOCTBO Mae Ga3yBaTHCs HA BUKOPHCTAHHI

npUPOIHUX O10JIOTTYHMX 3aKOHIB, skl BupoOwia [Ipupona [25]. B HbOMy 3HAUHO
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3MEHIIYIOTHCS a00 MOBHICTIO BUKTIOYAKOTHCS MPUHOMM XiMi3allii 3eMiepoOcTBa 1 B

TOM K€ 4ac BHKOPUCTOBYIOTHCS 3aKOHM MIHIMYMY, MAaKCUMYyMY 1 ONTIMyMY, TIpH

SKOMY POCIIMHU y ONTUMAJIBHIA Mip1 320€3MeYY0ThCS YMOBAMHM JKUATTS 1 PO3BUTKY.

Tomi

BOHM 3a0e3nevyarb MaKCUMAaJIbHUWA BpOsKai

MPOIYKIEO POCIMHHMIITBA [26-28)].

€KOJIOTTYHO ~ Oe3Meuny

00’ekm

Tun gionoegionoi
peakuii

Pocaunu

v Kineruunuit

Tun
pezynauii

‘ Di31010TIUHHH

Merabomynuit

Mixkpo-
opzanizmu

T'omeoctas

Crpec

» Pe3icTeHTHOCTD

Perpecis

Daxmop Tpueanicme Xapaxkmep
0ii 0ii
Kopomxoua-
/'7 cHull Hpamuii
Onocepeo-
Hocmitinuit

Kosanuil

I'pyum

Booa

¢ IlixTpuMKka nosku-
BHOTO PEKUMY

Enoocenni mexanizmu

aoanmayit

| 3MiHa BHYTPIilIHBO-
TPYHTOBHUX PEKHUMIEB

y» BropunHi eexrn

3MiHa XiMid-
HOTO CTaHy

EBrpodiramis

3a0pyaHCHHA

Onmumizayis

(KoMNIeKcHa)

Veyuennsa oirouoeco

Gaxmopy

Puc. 1.1 — Tunu peakiiiii KOMIOHEHIB €KOCUCTEMH Y BIAMOBIIb HA

AHTPOMOTEHHY Aik0 (a30THI A0OpHBA)

3aranbHUM BHCHOBKOM IIOJAO €Kojorizauii (Oionorizarnii) 3emMiaepoOcCTBa,

BIANOBIIHO PE3YJIbTATIB  JOCHIPKEHb HAYKOBO-AOCHIAHMX ycTaHoB HAAH

VYxpainu [29-30] € Te, m0 1eil npouec NOBUHEH CYNPOBOIKYBATUCH MTOCUIICHHAM

QJANTUBHOCTI arpOTEXHOJIOTIA 1 CHCTEM 3E€MJIEKOPUCTYBaHHS [0 TPYHTOBO-
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KJIIMaTUYHAX Ta COLIATIbHO-€KOHOMIYHMX YMOB. UMCIIEHH1 €KCIEPUMEHTAIbHI
JaHl  CBlO4arh, WO OlOJIOTIYHE  3eMIEpoOCTBO  3a0e3meuye  BIMOBIIHY
OPOAYKTUBHICTh TIJIBKW MPU ONTUMAIBHHUX MOKA3HUKAX POJIOYOCTI TPYHTY, B T.4.
arpodiznyHux, (Pi3MKO-XIMIYHMX 1 arpoxiMiynmx. Hampuknaza, 3a a0momMororo
010710rTYHAX (PAKTOPIB MOXKHA JIMILE YACTKOBO KOMIIEHCYBATH B €MHHIA OanaHC
dochopy, Kamiro Ta MIKPOEIEMEHTIB Y arpoekocucrteMax. PesynbTaramu
JOOCHKEHb [HCTUTYTY arpoxiMii Ta IPyHTO3HABCTBA, |HCTUTYTY 3eMIIEpOOCTBa,
[acturyty  cuibebkoro — rocmogapcrBa  Ilomices, [HCTHTYTY — 3€pHOBOrO
rocrnojapcTea, oOJacHUX JAociHiaHuX craHuid [31-40] BcTaHOBAEHO, WIO
Olojorizarfiss 3eMJiepoOCTBa Mae 3/1HCHIOBATHCS MPU MO3UTUBHOMY OanaHcl
NOKMBHUX PEYOBUH, IO MOXKIMBO JOCATTH MPH 3aCTOCYBAaHHI MiHEPAIBHHMX
no0puB. be3 ix BHECEHHS, K MPABUJIO, 32 KOPOTKHI BIAPI30K 4acCy CTBOPIOETHCS
pi3Kko Bix'eMHui OamaHc, ocoOnuBo (ocopy 1 Kamiro, 3 HACTYITHAM 3HUKEHHSIM
POIOYOCTI TPYHTY 1 YPOXKaro Maiike BCiX KyJabTyp [41].

BimpmiicTe BITYM3HSHUX JOCHIAHHKIB BIJ3HAYAIOTh, III0 HACHOTOJMHI 0Oe€3
3ac001B >KMBIICHHS TPYHTY BHCOKI BpOXai HEMOMJIMBI. AJE MPU LBOMY 4Yepe3
BIJICYTHICTh MAPUTETY I[1H HA CUIBCHKOTOCHOMAPCHKY Ta MPOMHUCIOBY MPOAYKIIITO,
MIHEPAJIbHI AO0OpHBA CTAKOTh HEAOCTYMHUMH OUTHIIOCTI BUPOOHUKIB MPOIYKI(i
pocnuHHALTBA. T0OTO HA AaHWiA Yac y CLIBCBKOTOCHOJAPCHKOMY TOCIOAApPCTBI
AKTYyaJi3y€eThCsl TPhOXCTOPOHHS 3a7aya, SIKa BKIIFOYAE €KOJIOTIYHY CTOPOHY —
BITHOBJICHHSI TPYHTY Ta 3a0€3NEYCHHsI €KOJOTTYHOI O€3NEKM B CyYaCHUX YMOBAX,
€KOHOMIYHY — OTPUMAaHHS CLIbCBKOTOCIOAAPCHhKOi MPOAYKUIi  HEOOXimHOT
KUTBKOCTI Ta SKOCTI OpH OOMEKEHUX (PIHAHCOBUX MOMIIMBOCTSX arpapiis,
comianpHOi — 3a0e3MeueHHsT MPOJOBOIBYOI OE€3MEKH 3a PaxXyHOK SKICHOT
CUTCHKOTOCIIOAAPChKOT MPOAYKIIT HEOOX1THOI KUIBKOCTI. TakuM YMHOM BHHHKAE
HEOOXITHICTh Yy MOIIYKY HOBHX METOJIIB Ta TEXHOJOTTH KUBJICHHS Ta BITHOBICHHS
I'PYHTY, OCHOBAHMX HA MPUPOJHIX €KOJOr00E3MEYHNX METOIAaX BIATBOPEHHS HOTO

POIOYOCTI Ta OYMCTKH BiJl aHTPONOTEHHUX 320Dy IHEHD.
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PO3/ILT 2 TPYHTOBO-KJIIMATUYHI YMOBHU PAIIOHY
JOCHIKEHHSA

[TonboBi1 gocmimKeHHs mpoBoauiocs nmpotsarom 2017-2022 pp. Ha TepUTOPIi
[TonraBcbkoi 005., [nmanekoro p-H, ¢. bapaniska (I1ICI1 «Hupa»), naGoparophi
JOOCHIDKEHHST TMPOBOAWIMCS Yy Jlaboparopli arpoeKOJOriYHOrO0 MOHITOPUHTY
[TOAY.

JocmipxeHHs  3aiicHioBanucss B ymoBax [loaTaBcbkoi  oOjnacti, 110
TEPUTOPIATILHO BIAHOCATH 0 LUEHTPAIBHOI YaCTMHU YKpainu 30HM JlicocTemy Ta
XapPaKTEPU3YHOTHCS PI3HOMAHITHICTIO I'PYHTOBUX YMOB Ta
NOMIPHOKOHTHHEHTAIbHAM KJIIMATOM. 3arajibHa MPOTSKHICTE TEPUTOPII 13 MIBHOYI
Ha MiBACHB csrae 213,5 kM, 13 3axoay Ha cxig — 245 kM. CuIbCbKOroCcnoaapchKi
yrijas 3aitmarotre 75,3 %, 10 CBIAYWTH MPO MOKJIMBICTH OTPUMAHHS 3HAYHOTO
00csTy arpapHoOi MPOAYKI(li MPY BUPOILYBAaHHI KYJIBTYpP. 3a BUPOOHUIITBA BAJIOBOT
OPOAYKIIT CUTbCbKOTro rocnoaapcTsa [lontaBebka 001acTh 3aiiMae TPETHO MO3UILIIO,
a OT 3a TepUTOpi€r0 — 7 Micle B YkpaiHi (4,6 % ot ), 3a 00¢cIroMm BUpOOHUIITBA
3€pHOBHX KYJBTYP 3aiimae apyre micue [392].

Ha croroani y TlonraBebkiit 001acTl HAMIUY€EThCs 53 BHIM IPYHTIB 3-MTOMIK
SAKUX HaWMOIMpeHim 12 arpoBUpOOHHYMX TPYIT (HOPHO3EMHU, JIyYHO-YOPHO3EMHI,
JEPHOBO-M130JIUCTI, OTI1/130JIEH], JY4HI, JY4HO-0O0JIOTHI, 00JI0TI,
TOPPUHOOO0JIOTHI, TOp(OBHUINA, ACPHOBI, COJOHII Ta conoal). JlaHi TpyHTH
BUPI3HSIOTHCS TOTY>KHAM TymycoBaHuM rnpoduieM (80—120 cm), kil yTBOPEHO
3aBJSKM IIOPIYHOMY HAIXOKCHHIO BIAMEPJIMX POCIMHHHAX PEIITOK 34 YMOB
naHyBaHHs 49 JIy4HHX CTEMIB, & TAKOXK MIMOOKOMY MPOHWMKHEHHIO BOJIOTH, IO
nepepo3noauisuia rymyc [393, 394].

VY TlontaBcekiii 00ACTl 3yCTpPI4AeThCs OMM3bKO BOCBMH THITIB TPYHTIB.
['pynTn oOnacti HaifyacTiiie MmpeAcTaBiicHl YopHo3zemamu — 64 %. MexaHiyHuid
CKIaJ TIPYHTIB 3MIHIOETBCS 13 3ax0Ay JO MIBASCHHOIO CXOQy — BiX
JETKOCYIIIMHKOBUX A0  B@KKOCYIJIMHKOBMX, &  pemra  TepuTopii  —

CEPEAHBOCYTIIMHKOBI.
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[pynToBHMi TOKpHB IIONTABIIMHM 3ajI€KHTH BiJ ICHYFOUOTO peabedy.
Jlicocrenora 3oHa [lonTaBchkoi 007aCTI BIAPI3HAETHCS BiJl THIIMX JICOCTEIIOBHUX
oOnacteid  HasgBHICTIO OJMM3bKO  TPETHMHHM IUIOLII  OPHMUX  3€MEIb  Ta
CUIbCBKOTOCIIOAAPCHKUX YTi/b, 10 MAKTh 3acoyieHl rpyHTH. Ha miBaHi obnacti
NOLIMPEHI HAOLIBII MACUBU COJIOHIIOBATUX TPYHTIB. Lle MOACHIOETECS yMOBaMU
OJIU3BKOTO 3AJIAraHHS TPYHTOBUX BOJI.

VY Tabn. 2.1-2.2 HaBEACHO pE3yJIbTaTH KUIBKICHOIO XIMIYHOTO aHali3y
IpyHTy, BimiOpanoro Ttepuropii posmimieHHs I[ICIT «HuBa» (c. bapaniBka,
[uiranekuii paiion, [lontaBcbka o06nacts). Bi0ip mpod mpoBOAKMBCS BIANOBIAHO
METOAMKA. Penbed 1 IPyHTOBI YMOBH TOCHOAAPCTBA € CHPUSTIMBUMM JJIst
BUPOLLYBAHHS OCHOBHHX arpoKyJbTyp. Y JaHWX Npodax IpyHTy nepesuineHb ['/IK
JOCHIPKYBAaHUX PEYOBHH HE BUSIBIICHO; JOCIIDKEHI MPOOU IPYHTY TIO BU3HAYEHHMX
NOKa3HMKax BianopigaroTh Bumoram Hakxazy MO3 Bix 14.07.2020 Ne 1595 «Ilpo
3aTBEP/UKCHHS [ IME€HIYHUX PETJIAaMEHTIB JOMYCTUMOTO BMICTY XIMIYHUX PEYOBHH
y IPyHT» (CTymiHb 3a0pyJHEHHs - HE3a0py/IHEH1). 3a CTYNEHEM 3aCOJICHOCTI
3pa3Kd TPYHTY BIJHOCSTHCS JO HE3ACOJICHUX, 32 BMICTOM TyMYCY - CEpPEIHI; 3a
CTYNEHEM KHUCJIOTHOCTI - ¢jabodykHi, 3a BMICTOM Qocdopy 1 Kamiwo (3a
YupikoBum, Olsen) - cepenni; 3a TiAPOTITUYHOK KUCIOTHICTIO - HEMTpanbHi, 3a

BMICTOM COJI€ii - ONTHMAJIbHI.

Tabmuis 2.1
ArpoxiMiuHa xapakrepuctuka npo0d rpyHty 13 repuropii [ICI «Husay
=3
= — o N b
E E‘ H/I Ta meToaun g g g g Q 2
(=)
Tl oimie 2 BHNPOGYBaHbL = = = = =i
S = = 2 = =18
= S S = S
. ox. pH JICTY ISO 751 767 | 784 | 781 [6,0-90] 8,10
e 10390:2007
- ox. pH JICTY ISO 6,30 6,45 7.04 | 6,94 - 7.05
P ka 10390:2007
Cond mS/cm JICTY ISO 0,32 030 | 0,23 0.31 - 0.40
onc. 10390:2007
% rymycy % TOCT 23740-79 3,98 410 | 3,78 | 4.02 >2 4,07
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Asor % 0,17 0,15 0,12 0,10 - 0,18
3arajibHHii I'OCT 26107-84
(N)
N-NO, wrkr | JACTY ISO/TS14256- © 6,9 6.3 6.8 5.9 . 53
S MIVKT 1:2005 385 | 439 [ 418 [ 361 : 417
T I'OCT 26489-85
A30T J1erKo- MTI/KT 139,61 1 105,30 i 124,85 { 1345 - 157.6
riapoJizoBa- ACTY 7863:2015
HUH
b0 MI/KE TOCT 2620491 7020 | 7141 ¢ 7572 | 67.29 . 79.32
e Oisen 9.2 109777107 77191 . 10.3
K,O MTI/KT I'oCT 26210-91 53,2 51,23 42.6 55,9 - 65,1
TFiapomiTuu-  (Mr*eks/ 1.9 1,5 1,1 1,3 - 1,1
Ha : ey rOCT 2621291
KHCJIOTHICTDH
(Hr)
Cyma Mr*cKB/ 35,85 36,15 40,86 35,58 - 38,63
MO JTHHY THX 100t I'OCT 27821-88
ocHOB (S)
bt o Mr*eKs/ 10,6 112717108 121 . 12.4
100 r
- I'OCT 26487-85 5 75 55 5 7T
2+ MI'™" CKB, 5 s s s - >
Mg o6m 100 ¢
: = ¥ _
OﬁMl-l-‘l‘Hl/ll/I MI* KB/ FOCT 26950-86 0,18 0,21 0,13 0,28 0,34
HATPIH 100 r
K+Na % JHCTY 7944:2015 3,7 4.1 472 3,9 - 5.0
S /SOy MTI/KT JHCTY 8347:2015 5,18 5,51 6,05 5,95 - 7,04
Cyxuii % FOCT 26423-85 0,21 0,25 0,38 0,19 - 0,29
3AJTHILIOK
% 0,031 0,035 0,116 0,165 - 0,073
HCO; Mr*eKB/ 0,51 0,57 1,9 2.7 - 1.2
100 r
CO; % 0,04 0,02 - 0,03 - ik
Mr*eKB/ 0,63 0,32 - 0,47 - -
100 r
OCT 46-52-76
Cr % 0,002 0,002 0,003 0,004 - 0,003
Mr*eKB/ 0,07 0.07 10,09 i 0.1 . 0.09
100 r
SO~ % 0,076 0,052 0,026 0,056 - 0,036
Mr*eKs/ 1,58 108 7054 116 . 0.75
100 r
CeuHeub MT/KT JICTY 4770.9:2007 1,22 1,51 2,14 1,08 32,0 1,19
(Pb) 9:
Kob6aabT MTI/KT JACTY 4770.5:2007 0,87 0,93 0,39 0,86 5,0 0,63

>

>

>

>

>
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IIpooosocenns maba. 2.1

Mapraneun MT/KT JCTY 4770.1:2007 44,65 61,87 | 52,31 24,96 1500 27,63
(Mn)
Mian MT/KT JACTY 4770.6:2007 0,33 0,45 0,18 0,64 3,0 0,21
Hikess (Ni) MTL/KT HACTY 7965:2015 0,14 0,21 0,24 0,98 4,0 0,11
Munk (Zn) MT/KT HACTY 4770.2:2007 0,38 0,28 0,47 1,01 23,0 0,45
Xpom Cr (+6) | mr/kr HACTY 7965:2015 0,01 0,01 0,02 0,01 0,05 0,01
3amnizo (Fe) MTL/KT ACTY 7913:2015 38,65 5595 | 7841 | 24,95 - 42,61
Kaamiii MT/KT HACTY 4770.3:2007 0,10 0,20 0,15 0,31 L5 0,12
Mouiogen MT/KT OCT 10151-88 0,2 0,2 0,1 0,2 - 0,4
Hadronp- vr/kr | MBB 31-497058-009- | 8512 | 101.45 | 74.63 | 77.13 | 1000 | 71,65
OAYKTH 2002
Tabmuis 2.2
MexaHiYHMid CKJIAJ TPYHTY
IIpo6a Iicox Mya (mua) I'nuna Tun rpysTy
(JacTHHKH (vacTHHKH (yacTUHKH
mente 0,25-2,0 meHnte 0,005- mewnte 0,005
MM) 0,25 Mmm) MM)

Hinsaka 1 2478 57,92 17,30 naysaTuil

JliisiHka 2 25,60 58,54 15,86 cepenHii

Hinsiaka 3 21,32 59,42 19,26 CYIJIMHOK

Jinsiaka 4 20,23 63,43 16,34

DoH 14,56 67,31 18,13

3aranom [lonraBceka 00nacTh, y TOMY 4YMCII 1 TepuTopis bapaHiBCbKOi
CUIbCBKOI paau (MiCLe MPOBEAECHHS AOCIIKEHD, C. bapaHiBka), po3TallOBY€ETHCS
HA TEPUTOPIi 13 CHPUATIMBUMH YMOBAMH 3 arpoOMOKa3HWKAMH OJIM3bKUX JIO
ONTUMAIBHHUX JUISl PO3BUTKY CUIBCBKOTO rocnojgapcrea. binbima ii yacthHa
HAJICKUTh [0 CHOPUATIAMBOI OIOKIIIMATUYHOI 30HHM, OKPIM HEBEJIMKOi MIBHIYHOI
JOUISHKA 00JIacTl, MO Mae€ ii ONTUMATbHUN PIBEHb. Y TOW K€ Yac Ha TEPUTOPIi
BapaniBcbkoi CUIbCBKOI paau, siIK 1 MmO BClii 00macTi, BinOYBAaKOThCS MPOLIECH
3MCHILIEHHS! BMICTY OPraHIYHUX PEYOBHMH, & BiATaK — 3MEHIIEHHS POIIOYOCTI
I'PYHTIB, 30UIbLIYETHCS MOTPE0A Y AOJATKOBOMY 3BOJIOKCHHI arpoKyJIbTyp. Jleski
3eMJII CUTBCHKOTOCMOAAPCHKOTO MPU3HAYEHHS 3HAXOAUTHCS MiJl AHTPOIOTCHHUM
BIJIMBOM MICIb BHJANECHHS BIAXOAIB [399]. JlaHe mNHTaHHS MOCUIKOETHCS

PHU3UKaMU TEXHOTEHHOTO 3a0pyIHEHHS BHACTIIOK BOEHHUX A1ii HA YKpaiHi. Takum
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YMHOM, MOCTa€ HEOOXIAHICTh y MOIIYKY HOBUX METOJIB Ta TEXHOJOTIH >KUBJIECHHS
T4 BIAHOBJICHHS TPYHTY, OCHOBAHMX HA MPHPOJHUX E€KOJOrOO0E3MEYHUX METOAaX
BIJITBOPEHHS MOro POAIOYOCTI Ta OYMCTKM BIiJl QHTPONOTNCHHUX 3a0pPYyJHEHb 3
METOK 3a0€3MEUEHHS CTaor0 (PyHKIIOHYBAHHS arpOE€KOCUCTEM, €KOJIOTTYHOI Ta

IPOAOBONIBYOT O€3MEKH HA TEPUTOPIT YKPAiHM B CYyHYaCHUX YMOBAX.

PO3A1JI 3 OB’EKT I METOAUKA JOCIIKEHHSA

O6’€KTOM JaHOTO TOCIIHKEHHS CTalu CymyTHbhO-IiactoBa Boja (CIIB) Ta
npoOI0THYHI Mpenapary.

CynyTHbo-mi1acToBa BoAa (a00 MiHepaJi30BaHA ILIACTOBA BOJAA) -
NOMyTHIA MpoayKT BUAOOYTKY HapTH. CKIagaeTbCs BOHA, FOJIOBHUM YWHOM, 3
HEOPraHivyHOi Ta OPraHiyHoi 4acTuHU. /10 CKiaay HEOPraHI4HOT YaCTUHHU BXOJWTH
Omu3bko 60 PI3BHOMAHITHUX MIKPO- T4 MAKpPOEIEMEHTIB, CEPEA SAKUX HaWOUIbIIE
HATPIO, KaJlllo, MAarHiri, Kajbllilo, XJIOPy Ta 1H. 3arajbHa MIiHEpai3allis
3HaXoIUTHCSA B Mekax 140-180 F/I[M3, TIAPOIITUYHA KUCJIOTHICTh TUTACTOBOI BOJAM
KOJMBAETbCA B Mekax (Ha Ppi3HUX poaoBuuiax) Bim 5,45 no 7,45. OpraHiuHa
YACTHHA CKJIAAA€THCSA, TOJIOBHAM YMHOM, 3 MapaiHOBUX Ta LUKIOMapagpiHOBHX
(Ha)TEeHOBMX) BYIVICBOJHIB, TPU- Ta TE€TpaapoMarnyHux cnojyk Ttomo [400]. B
MIHEPaJII30BaHIi TUTACTOBIA BOJAl 3HAWJCHI TAKOX MPUPOAHI POCTOPETYIIOKOUI
PEUOBMHM, Takl K 3€aTWH (BIUIMBAE TOJIOBHAM YWHOM HA PICT 1 PO3BHTOK
KopeHeBoi cuctemu) 1 ABK (abcumsoBa kuciora) [229].

OcHoBHa yBara mpu BHOOpI 00’€KTYy AOCIIKEHb Oyja 30CEpPEKeHAa Ha
npoOieMi yTHIi3alli CynmyTHbO-IJIACTOBOI BOJIM, SIK MOOIYHOTO MPOAYKTY MiJ 4ac
BU0OYTKY HAQTH Ta BIJHOBJIECHHS POIIOUYOCTI TPYHTY HA TEPUTOPILX, K1 3a3HAIIA
HEKOHTpoJboBaHoro BukuAy CIIB. [Tpodnema yTuimizaiii BETUKOi KUTBKOCTI TaHUX
BOJI € JAy’KE 3HAYHA, BPAXOBYIOUH T€, 0 HEKOHTPOJIIBOBAHE MOTPAIISHHS BETUKOT
KUTBKOCTI CYIyTHBO-TUIACTOBOI BOAM HA 3€MJIKO, MPU3BOAMUTH O 3ACOJICHHS Ta
NOTIPIICHHST arpOHOMIYHOI CTPYKTYpPH TPYHTY, 3HUIICHHS O10pPI3HOMAHITTS B

npupoaHux ekocucremax. CIIB, mo notpamise Ha NOBEPXHIO TPYHTY, 3 OJHI€]
18



CTOPOHHM Y BEMUKHX 00cATaX MPUBOAUTH A0 3a0pYIHEHHS JOBKIJUISA, alle Y IEBHUX
KOHTPOJIBOBAHUX J103aX € JKEPETIOM LIIHHUX MAKPO- 1 MIKPOETIEMEHTIB IJIl TPYHTY
Ta pocyimH [231].

Cepen 10HIB 1 COJIEH Y MIJ3EMHUX BOJAX BCTAHOBJICHO OUTBII HIK MOJIOBUHU
BIJOMHX XIMIYHHX €JIEMEHTIB. AJlE HIMPOKE PO3MOBCIOKEHHS CEPENl HUX MAKTh
He BCl. OCHOBHI 10HM — XJIOP-10H, CyJb(aT-10H, rIpoKapOOHAaT-10H, 10HM HATPIkO,
KaJIbLIII0, MarHito. B MEHIIMX KUTBKOCTSAX MICTATHCS KapOOHAT-10HU, 10HU KaJIito,
3aiTi3a Ta AedKl 1HII. B BIZHOCHO HEBEIMKMUX 1 AYKE MAIHX KUIBKOCTIX MICTATHCS
10HA OpoMYy, Oy, CTPOHIIIO, JIITIFO TA IHIIMX MIKPOEJIEMEHTIB.

VY naniii poOGOTI BHUKOPHUCTAHO CYIMYTHBO-IJIACTOBY BOAY 13 [ JIMHCBKO-
Pozoumiecekoro pogosuina (tadn. 2.5). Jocmimkyeana CIIB mictute 10 5%
OpraHIYHUX PEYOBUH, TOOTO BIJHOCUTBHCS A0 BOJ 13 MaiuX IX BMICTOM,.
Bianoeimno aanux [231] CIIB BigHocuThea g0 IV kimacy HeOE3Meku - majo
HEOE3MEUHI CIIOTYKH.

IIpoGioTuuni npenaparu, BiANOBIAHO BU3HaueHHss BOO3 — e maroreHH1
JUISL JIFOMUHUA OakTepii, O BOJOMIIOTh AHTArOHICTUYHOK AKTUBHICTIO MIOJIO0
MAaTOTeHHUX OakTepidi Ta 3a0€3MeUyTh BIAHOBICHHS HOPMaIbHOT MIKPOdIIopH.
ToOT0, MpoO10THYHI MIKPOOPraHi3MHA BUPOOISOTh aHTUOAKTEPIAIbHI PEYOBHHU Ta
€ aHTaroHICTaMM [IOJI0 MATOTEHIB.

[Tpu nonagaHH1 B KUBWIJIBHE CEPEAOBULIE MTPOOIOTUKU IIBUAKO MOTJIMHAOTH
cyOcTpar (OpraHiuHa pE€YOBMHA), HE 3AJIMINAKOYM MATOTEHHUM MIKPOOPraHi3Mam
MO>KJIMBOCTI U PO3BUTKY. J[aH1 MIKPOOPraHi3MHM € aHTaroHiCTaMH NaTOTEHHHUX
OakTepiii 1 BIPYCIB, HANPUKJIAA CalbMOHENH, CTapQIIOKOKIB, CTPENTOKOKIB,
JOPUKIKOBUX TPUOKIB. BaXIMBOIO BIIACTUBICTIO JAaHUX MIKPOOPraHi3MiB €
3/IaTHICTh MPOAYKYBaTH AaHTHOIOTHKH.

Y nmaHoOMy JOCHIDKEHHI BHKOPUCTAaHO MPOOIOTHYHI mpenaparu Sviteko
(Sviteko-I111B (cknan: ouMiueHa Boaa, Bacillus subtilis, opraniudi comi, cyabdar
a(ipa HaTpis JaypuioBuil, 2-(2-OyTOKCUETOKCH) €TaHom), Sviteko-OI1JI (cknan;

YETBEPTUHHI AMOHIEBI CNONYKH, Bacillus megaterium, Bacillus subtilis, mi-C8-10-
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ankuiaiMeTut, xjaopuan-5,0, cnuptu C9-C11 erokcunboBani-10,0-15,0, eH3umMu-
10,0-15,0), Sviteko-Aepobiomux-01 (cxnan: ounineHa Boaa, oakrepii pony Bacillus
(Bacillus subtilis)) - Bupodnuk TOB «HBII Exo-Kpaina», c¢. Tepemku,
[TonraBcbka 00n., YKpaiHa), OCHOBHMMH MIKpPOOpraHi3mMamu sikux € Bacillus
subtilis.

Bacillus ~ subtilis  («ClHHA  mamMyka») — L€  TI'PaMIO3UTHBHA,
CHOPOYTBOPIOBAJIbHA (DaKyJIBTAaTUBHA acpoOHA TPYHTOBA OakTepis po3mipamu 3-
5x0,6 MikpoH. EHmocnmopu oOBajbHI, HE NEPEBUILYIOTh PO3MIPY KIITHHH,
pPO3TalIoOBaHl LEHTpanbHO. KOXKHA KINITMHA Ma€ KUTbKAa [UKTYTHKIB (TIEPUTPHX),
pyxoma. Kononii cyxi, ApoOHO3MOPIIKYBATI, OKCAMHUTOBI, Oe30apBHI a00 POKEBI.
Kpaii kononii xpunsactuii. Pocre Ha MITA, MIIb, a Takox Ha cepeaoBuIax, 110

MICTSTh pOCJ'II/IHHi 3AJIMIIKH, HA TPOCTUX CHMHTCTUYHUX JKMBUJIBHHUX CCPCAOBHINAX

st rerepotrpodiB. Ll Oakrtepis -xemoopraHorereporpod, amoHi(ikye OUIKH,

PO3MICIUTIOE KpPOXMalib, DIIKOreH. JloBeAaeHo, 1o mTamu B. subtilis 30BCIM HE

LIKIJUTUBI JUTS JTFOAMHU Ta TBapuH [401].
MeTtoauka nNpoBeIeHHS JOCTi/KeHD

IIposedenus himonamonociunux 00cCaiodNceHs 3MIACHIOBAIA BIJIMOBITHO
BIANOBIAHO [415]. Bu3HaueHHs 4yTJIMBOCTI OAKTEPiid A0 aHTHOIOTHYHUX PEUOBUH
NPOBOAMIIA METOAOM CEPIMHMUX PO3BENCHb HA TBEPAOMY MOXKUBHOMY CEPEIOBHILI
— KapTOIUITHOMY arapi, BUKOPUCTOBYIOUM KpanenbHuid Mmeroa [416]. g uporo
yamky [lerpi 3 kapromnstaum arapom (KA) 3aciBanu OakTeplalbHOKO CYCIEH3IEK
JOCITI/PKYBAaHUX ~OaKTepili (KOHUEHTpalis OakTepianbHoi cycmensii  1x10
KOJIOHIEYTBOPIOIOUMX OoAMHMLB/MI — KYO/mi), B kimpkocti 0,1 My Ha yalky 1
po3tupaiii mmnarenaeM. [1icas nporo B KOKHY 4almky BHOCHIM B LEHTP 1o 0,1 ma
npenapary B pi3HMX KOHIEHTpaiisax. Yepes 24-48 roa. iHkyOyBaHHs vaiiok [letpi
B Tepmoctari mpu 28°C poGiE 06K 30H BiICYTHOCTI POCTY JOCHiIKYBAHHX
Oaktepiii. [loBTOpHICTE mOCHiAiB — 3-X pa3oBa. BIACYTHICTH 3aTpUMKH POCTY
BKa3yBaJI0 HA PE3UCTEHTHICTh MIKPOOPraHi3MiB 0 JaHOi KOHLEHTpauli

npenapary. 30HM, AlaMETp SKAX HE NEPEBHINYE 15 MM, CBIIUMTH MPO ClHAOKy
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YyTJIMBICTh O Npenapary. 30HU 3aTPUMKH POCTY Bil 15 10 25 MM (QIKCYHOTBCS Y
YyTJIMBUX MIKPOOPraHi3MiB, BHCOKOYYTJIMBl XapakTEPU3YKOThCS 30HaAMH 3
J1ameTpoM OUTbII HixK 25 MM [417].

BuzHaueHHs (pyHTIIMIHOT aKTUBHOCTI 0101y TPOBOJMIIN HA CEPEAOBHII —
Cycio-arap. B SKOMy NpoOIMHUKOM J1aMeTPOM 8 MM MPOOUBAIU JTYHKH, HAHOCHIIH
KyJabTypy Tpuba, a B JIyHKA BHOCWIM PO3YMHH AOCIIPKYBAHMX MpPEMapaTiB 1
KYJIbTUBYBAJIM TPHA TEMIEPATYPi, KA € ONTUMAJIBHOK JJs BHPOLLYBAaHHS TECT-
KyJbTyp. s BuUnpoOyBaHb BHKOPUCTOBYBAIM MPENApaTd B KOHLEHTPALISIX
100%, ta po3seaeni B 10, 100, 1000 1 10000 pa3. BucHOBOK mpo QyHrIIUAHY
AKTUBHICTB O101MAY, IO MiAsraB BANPOOyBaHHIO, POOHIIM 32 30HAMU 3aTPUMKH

Memoou susnauernss NpOOYKMUGHOCI POCTIUH MA AKOCMI YPOJICAIO.

JI0o OCHOBHMX MOKA3HMKIB SIKOCTI MOCIBHOTO Marepiainy BiamnosiaHo JCTY
4138-2002 [441] BIAHOCATH CXOXKICTh, CHEPrI0 MPOPOCTAHHS, 3aPAKECHICThH
XBOpOoOaMU Ta 3aCENEHICTh WKIAHUKAMH, BOJIOTICTh TOWO. KUIBKICTh HACIHHS, IO
npopociio 3a nepin 3-4 JHI, ToKa3ye HOoro €Hepriro mpopoctaHHs. JlJisi KOKHOI
CUTCHKOTOCIIOAAPCHKOT KYJIbTYPH BCTAHOBJIEHO CTAaHAAPTOM 4Yac OOJIKYy €HEprii
MPOPOCTaHHS Ta ¢X0xOCTi [442]. Yamku [leTpi po3milnyBaau y TepMocTarax, Je
niATpuMyBaid - Temneparypy Ommsbko  20°C. 3a  mpOpOCTaHHSIM  HACIHHS
CHOCTEPITAIA [MOJACHHO MNPOTIroM 7 JHIB. CXOXICTh BHPAXKAIA BIACOTKOBUM
BIIHOIICHHSIM KUJIBKOCTI HACIHHS, IO MPOPOCHO, A0 3arajbHOi KIJIBKOCTI
BUCISIHOTO. Uepe3 TpH JHI MPOPOIIYBAHHS BH3HAYAJIM E€HEPTIK0 MPOPOCTAHHS, a
yepe3 7 — 1adopaTopHy CXOKICTb.

OO6ik Oyp’sIHIB MPOBOJAMBCS KUJTbKICHO-BArOMUM METOJIOM, SIKH{ MOJISTaE B
HaKTajaHHi obmikoBux momanok (0,5 M%) B 10 MicHsx 1o JiaroHami KOXKHOI
OUIIHKY  gocmiay [443]. OOnmik HazeMHOro 3a0yp’sHEHHsS NPOCANHUX KYJIbTYP
BIBCSI TEpEN MDKPSJAHMMU OOpoOiTKaMu 1 30MpaHHSAM BpOXKAK, A KYJIBTYp
CYUUTBHOIO TIOCIBY - B CTPOKM PEKOMEHJOBAH1 JJisi MPOBEACHHS OOpOOKH

repOinuaamu i nepea 30upanHsM Bpoxkaro. [1ig yac 001Ky HA3EMHOTO 3aCMIYEHHS
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BC1 Oyp’sSIHU MIAPAXOBYBAINCH, BAPHBAIMCH, BUCYIIYBAJIUCH 10 MOBITPSIHO-CYXOTr0
CTaHy 1 3BaXKYBATUCh.

OOJIK BPOXar 3€PHOBUX KYJBTYP 3A1MCHIOBAIM 30MPAaHHSIM CHOMOBOTO
3pa3ka B 3-X KpaTHiIi MOBTOPHOCTI Ha OOMIKOBMX AUISHKaX B (a3l TMOBHOI
CTUTJIOCTI 3€pHA, a KYKYPY/A3HU - CYIUTbHUM METOJOM Ha BapiaHTi mociiay B (asi
NOBHOI CTUINOCTI 3epHA. CTPYKTYpy VypoOKarwd BHU3HAYAIM 32 METOJUKOK)
MOJIbOBOTO Jociiny [444].

Busnawennsi  gpimomoxcuutoco  6niugy ipyHmogoco  cepeoosuyd  Hd
OiomempudHi NOKAZHUKY POCTIUH

Bu3sHayeHHs (QITOTOKCMYHOCTI 31MCHIOBAIIM HA OCHOBI METOJAY MapOCTKIB
[445, 446], 3aCHOBAHOTO Ha PpeaKilii AOCIIAHOI KYyJbTYPH Ha Pi3H1 3a0pyIHIOBAYI.
Lle mo3BoJIsiE BUSBUTH TOKCUYHY a00 CTUMYJIIOIOUY A0 THX YW IHIOMX PEYOBHH
[447]. BusHayaeTbcss (PITOTOKCUYHOCTH TPYHTY TMPOBOJMIA 32 BEIMYMHOIO
(ITOTOKCUYHOTO €(EKTY 3a KUTBKICTIO POCIWH, IO BUPOCIH 3 MOMEHTY MOCIBY
HaCiHHs Ha 7 100y, po3MipamMH Ta Macor POCIMH (HA3€MHOI 1 KOPEHEBOI YACTHHH )
Ha 14 noOy [446].

BusHaueHHs (PITOTOKCMYHOTO BIUIMBY TIPYHTOBOIO CEPEAOBMINA HA
OlIOMETpUYHI TMOKA3HWKW POCIIMH  31HCHIOBAIA HA IIJICTaBl PO3PAXYHKY 3a
dbopmynoro [447]:

OF = [(Mo — Mx) / Mo] x 100 %,
ne Mo — maca abo POCTOB1 MOKA3HUKHN POCIIMH 13 KOHTPOJIBHUM 3Pa3KOM;
Mr — maca ab0 pOCTOBI MOKA3HWKH POCIWH, IO JOCIIKYEThCs. Bci

JOCHIAM MPOBEAEH] B YOTUPUKPATHOI MOBTOPHOCTI.
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PO3/LJI 4
BUKOPUCTAHHS TPOBIOTUYHUX ITPETIAPATIB TA CYIIYTHbBO-
IIJIACTOBOI BOJIH ¥ BIOJIOTI3AIII CUCTEMI 3AXHCTY
AI'PO®PITOLEHO3Y

4.1 BnauB npoOIOTHKIB Ta CYNYTHBO-IJIACTOBOI BOAW HA TMOCIBHI
SIKOCTI NMIIeHHII 03UMOI Ta S’MMEHS

Y cyudacHOMYy 3eMJIepOOCTBI CYTTEBO 3MIHIOIOTHCS €KOJIOTIYHI YMOBH
PO3BUTKY €KOCUCTEM, TOMY BITUM3HSIHI Ta 3apyOikHI HayKoBill [34; 35; 38; 44;
47, 51, 480, 482] Bce OuabLIe CXWISIIOTBCA A0 AYMKH MIJATPUMKH CTIHKOCTI,
BUKOPHUCTAHHS MPUPOJHOTO MOTEHIIANTY arpoeKOCUCTEM. BaXIMBO 3aCTOCOBYBATH
npenaparu, siki 3a0e3nedyroTh €(PEKTUBHUN KOHTPOJb YUCEIBHOCTI 30YyJIHUKIB
XBOpOO Ta IIKIJTHWKIB, 3anoOiraHHs iX PO3BHTKY Ta PO3MOBCIOIKEHHIO Ha
NOYaTKOBOMY €Tari, mpu 0OpoOLi HACIHHS, PU LbOMY HE 3HM>KYIOUYHM HOro mociBH1
aKocTl. OCKIIbKM XIMIYHI Tpenapard i 3aXUCTY CLIbCBKOTOCIOJaPChKUX
KYJIBTYp Bl Oaktepiody € HeOe3MEUHMMHU IJisi HABKOJMIIHBOIO CEpeAOBMIIA, a
TAKOX BCTAHOBJICHO HETATMBHUI BIUIMB XIMIYHUX MPEMAPaTIB NPy NPOTPYHOBaHHI
HA TIOCIBHI SIKOCTI HACIHHS, ICHYE€ HEOOXIAHICTH BMBYEHHS Ta YIOCKOHAJIEHHS
010JI0rTYHUX METOJIIB OOPOTHOM 13 XBOpoOamu arpoiTOLEHO3Y.

BaxmmBy  pomp y CTBOPEHHI €KOJIOTIYHO  30aJTaHCOBAHOTO
CUIBCBKOTOCIOAAPCHKOT0  BUPOOHULTBA BiAIrParOTh MIKPOOIONOriYHI  3ac00U
3aXUCTy POCIUH BIJ XBOpoO Ta MIKIAHUKIB. bilojgoriuni 3aco0u  3axucty
JO3BOJISIFOTE  3HAYHO 3ACIHICBUTH TEXHOJIOTIK BHPOOHMITBA MPOAYKLIi, a
KOMOIHOBAHI CUCTEMM 3aXUCTY JAKOTh MOKJIMBICTh 3AMOOITTH SIBUIY BUHUKHCHHS
PE3UCTEHTHOCTI A0 XIMIYHUX MECTULUAIB Y 30yIHUKIB XBOPOO Ta WIKIAHUKIB, SIKE
CHOCTEPIraeTbCs NPU BHUKOPUCTAHHI XIMIYHONO MeToAy 3axucty. Ha ceoroani
BIIOMI OaKTepianbHi A0OpHUBA HAa OCHOBI a30T(ikCyrounx Ta GocharMoOLIIZYHOUNX
MIKpPOOpPraHi3miB, OaraTto WITaMiB SKHX € aHTAroHictamMu (HITOMaroreHHol

Mmikpoduopu [483]. Sk mnokazanu JAOCAIDKEHHS y  PO3auIl 3, HOBUM Ta
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NEPCIICKTUBHAM ~ HANMPSAMKOM  MMIJBHIIEHHS MPOAYKTUBHOCTI arpoUEHO31B €
BUKOPUCTAHHS MPEnapariB Ha OCHOBI MPOOIOTHYHUX KYJBTYP.

Jlng  momnepeaHboi  OLIHKM  MOMKIIMBOCTI  BUKOPUCTAHHS MPOOIOTHYHUX
npenapariB Ui 3HE3aPAKEHHS HACIHHA B JIaOOpaTOpHMX yMoOBax (Jraboparopis
arpoekosoriyHoro  Mositopunry IIJ[AY) Ha mnepmiomy eram MOpOBEACHO
JOOCHIDKEHHST BUKOPUCTAHHS MPOOIOTHYHMX TNpEnapariB sk MpoTpyroBava. s
JOOCHIDKEHHS. BUKOPUCTAHO HACIHHS MINEHUI 03uMoi (/lMKaHpKa) Ta SUMIHIO
(ITapnac), mo OOyMOBJICHO HEOOXITHICTIO BUBYEHHS BIUIMBY MPOOIOTHKIB Ha
roj03epHe (MUEHUIS 03MMA) Ta IJTIBYACTE (TYMIHb) HACIHHS.

JIO OCHOBHMX TMOKa3HWKIB SKOCTI MOCIBHOTO Marepiainy BIAMNOBIAHO
JepxaBHoro cranaapty Ykpainu 4138-2002 [441], BIZHOCATH CXOXKICTb, EHEPTIIO
MPOPOCTAHHS, 3aPAKEHICTh XBOPOOAMM Ta 3aCEICHICTh WIKIJHUKAMH, BOJIOTICTh
Towo. KinabKicTh HACIHHS, IO TPOPOCHO 3a nepuil 3-4 aH1, MOKa3ye WOro EHEPTIk0
npopocTaHHs. [Iis KOXHOi  CLIbCBKOTOCHOJAPCHKOI  KYJBTYPH BCTAHOBJICHO
CTaHAAPTOM 4ac OOJIIKY €HEprii mpopocTaHHs Ta cXOokocTi [441]. CXOoxXICTh —
HAWBRKJIMBIIINM TOKA3HUK SKOCTI HACIHHA, 1i BHU3HAYAIOTh 34 KUIBKICTIO
HOPMAaJIbHUX TPOPOCTKIB, sK1 3'sBUIMCS 4epe3 7 mi0 mpopoinyBaHHs [442]. Bin
CXO0>KOCT1 HACIHHS 3aJIEKUTh MO0 TIOCIBHA SIKICTb.

Jlns  BMBYECHHS MOXIIMBOCTI BHUKOPHCTAaHHs MPOOIOTHKY  Sviteko-
Aepobiomux-01 sk mpoTpyroBaya 3 (ppakuii YMcTOro HaCiHHs MIIEHUI O3UMOi Ta
SYMEHIO BLAOMpPATM miapsa 4oThpW mpodu no 100 HACIHMH 1 MPOPOUIyBaIM iX Yy
qamkax [letpi Mk GUIBTPYBATbHUM NANepoOM Y HACTYITHOMY PO3YMHI:

1 BapiaHT — KOHTPOJIb (BOJA);

2 BapiaHT — npo0ioTUK Sviteko-Aepobiomux-01 B HATUBHOMY CTaHi,

3 BapianT — B 10% po3umHi npoO1oTUKY Sviteko-Aepobiomux-01,

4 papianT — B 1% po3uuHi npobioTuky Sviteko-Aepobiomux-01,

5 BapiaHT — B 0,1% po3umHi npoOI0TUKY Sviteko-Aepobiomux-01 .

Yamku [leTpi po3miniyBaau y TeEpMOCTarax, A¢ NIATPUMYBAIU TEMIIEPATYPy

O6mu3pko 20°C. 3a mMpopOCTaHHSM HACIHHS CIIOCTEPITAIMA IIOJACHHO MPOTATOM 7
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JHIB. CXOXKICTh BHUPaKaJM BIJCOTKOBUM BIJTHOIICHHSIM KUIBKOCTI HACIHHS, IO
OPOPOCHO, A0 3arajbHOi KIJTBKOCTI BHCISHOTO. Uepe3 TpH IHI MPOPOLILYBAHHS
BU3HAYAJIA EHEPTI0 TPOPOCTAHHS, a Yyepe3 7 — 1adopaTopHy CXOXKICTh.
HaiiBumioro eHepriero mpopoctanHs (Tabmuns 4.1) Ha MIICHHI O3UMIA
xapaktepusyBaBcs BapianT 4 (1% po3urH npoOIOTHKY) 3 CEPEAHIM MOKA3HUKOM
90%, mo Ha 18% Oinblie y NOpIBHSHHI 3 KOHTposieM. HatuBHuii mpoOioTHK
BUKJIMKAB MOLIKO/UKEHHS HACIHHSI, 110 MPUBENO A0 3MEHIICHHS CX0KOCT1 HACIHHS
Ha 15%. O6pobka HacinHs nmeHnni 03umoi 10% ta 0,1% po3unHOM MPOOIOTUKY
cnpusiio 30UIBIIEHHIO e€Heprii mpopoctanHs Ha 10% Tta 3% y MOpIBHSHHI 3
KOHTPOJIEM BiAMOBIAHO, IO ACLIO TipLIe€ y MOPIBHSHHI 3 BapiaHTOM 1% po3unHy
npobiotuky. HaliBumorw eHepriero npopoctaHHs (tadnuus 4.1) Ha suMeEHI
xapaktepusyBascst BapianT 3 (10% po3unmH mpoOIOTHKY) 3 CEPENHIM MOKA3HUKOM
91%, mo Ha 23% OuIbIIE Y MOPIBHSHHI 3 KOHTPOJIEM.
Tabnuis 4.1
EHepris npopocTaHHs 3pa3KiB MIIEHUII Ta SYMEHSI PU 3HE3APAYKEHH] PI3HOKO

KOHUEHTPALIE0 TPOOIOTHYHOIO NIpenapary Sviteko-Aepobiomux-01, %o

Bapiant nociiny TTmenuns % BiX Slumizb % Bi
o3UMa KOHTPOJIIO, £ KOHTPOJIIO, =+

1. Kontposp 76 - 74 -

2. O6pobka 100% 65 -15 71 -4
PO3YMHOM MPOOIOTUKY

3. O6pobka 10% 84 +10 91 +23
PO3YMHOM MPOOIOTUKY

4. O6pobka 1% 90 +18 83 +12
PO3YMHOM MPOOIOTUKY

5. O6pobka 0,1% 79 +3 75 +1
PO3YMHOM MPOOIOTUKY

OOpoOka HaciHHs sumeHr0 1% Ta 0,1% po3umHOM MPOGIOTUKY CHPUSIIO
301IBIICHHIO €HEPrii mpopocTanHs Ha 12% Ta 1% y NOpIBHAHHI 3 KOHTPOJEM, IO
Aeo Tipme y mnopiBHAHHI 3 BapiantoM 10% po3umny mnpodioTuky. Lle

0OyMOBJIEHO B MEPLIY YEPry 3HE3APAKYHOUMM BIUTMBOM MPOOIOTUYHHUX MPENapaTiB
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Ha (iTonaToreHw, aje Ha BiAMIHY BiA (YHrIUMAiB MpoOIOTHYHI Npernapard He
3HIKYHOTh CHEPIiK0 POPOCTAHHSI T CXOXKICTh HACIHHS.
AHaJOrI4HI 1aHl OTPUMAHO MPH BU3HAYEHHI1 CXOXKOCTI HACIHHS SUMEHS Ta
MIIeHUI 03uMoi (Tadmn. 4.2).
Tabmuus 4.2
JlaGoparopHa CX0XKICTh 3pa3KiB MIICHUL TA SYMEHS MMPH 3HE3APAKEHH] PI3HOKO

KOHUEHTPALIE0 TPOOIOTHYHOIO NIpenapary Sviteko-Aepobiomux-01, %o

BapianT nociiny TTmenuns % BiX Sluminb % Bix
o3UMa KOHTPOJIIO, £ KOHTPOJIIO, =+

1. Konrpomib 88 - 85 -

2. O6pobka 100% 78 -12 87 -2
DO3UYMHOM NPOOIOTHKY

3. O6pobka 10% 90 +2 93 +9
DO3UYMHOM NPOOIOTHKY

4. O6pobka 1% pozurHOM 94 +6 90 +5
TpOOIOTHKY

5. O6pobka 0,1% 89 +1 87 +2
DO3UMHOM NPOOIOTHKY

HaliBHUIor CXOXICTHO HAa MUICHWII O3UMIH XapakTepu3yBaBcs BapiaHT 4
(1% po3unH NpOOGIOTHKY) 3 cepeaHiM MOKa3HUKOM 94%, mo Ha 6% Oinbuie y
MOPIBHSIHHI 3 KOHTPOJIEM, a Ha siuMeHI0 — BapianT 3 (10% po3umH mpoOIOTHKY) 3
CepeaHIM NOKa3HUKOM 93%, 110 Ha 9% Olblle y MOPIBHSAHHI 3 KOHTPoJeM. Takum
YMHOM, JJIs TPOTPYIOBAHHSI HACIHHS MIICHULI 03UMOi HaWKpalle BUKOPUCTAHHS
1% po3uuHy npoOIOTUKY (JJIsE TOJ03EPHOTO HACIHHSA), s sumMeHst — 10% po3unH
npoOIoTUKY (U TIIBYACTOrO HaciHHA). [Ipy 1mpoMy pi3Ha KOHUEHTpALis, MpU
AKI  CIIOCTEPIracThCsl HAWOIIBII BHCOKI IMOKA3HMKM CXOXKOCTI Ta EHEprii
MPOPOCTAHHS Y MIIEHUII O3UMOI Ta STYMEHST OOYMOBJICHO HASBHICTIO IJIIBKH Y
SYMEHS, 0 NOTpeOye 30UTBIIEHHS KOHUEHTPALli MPOOIOTUKY [UIsl 3HE3aPAKCHHS
30yAHUKIB XBOPOO Ta WIKIJHUKIB HA HOro moBepxHi. Tako>K BCTAHOBJICHO, IO
BUCOKa KOHULEHTpauis npodiotuky (100%) HaBOakm NPUTraabMOBYE CXOXKICTh
HACIHHS, IO TMOSICHIOETHCS BIUIMBOM BHCOKOi KOHIICHTpAlii MNPOOIOTHYHMX

MIKPOOPraHi3MiB Ha PO3BUTOK THIINX MIKPOLIEHO31B (po3/ii 4.3).
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Ha nactynHOMy eTtami, BUXOASYM 13 MOMEPEAHIX MOCITIHKEHb (po3aut 3),
NPOBEJACHO BHUBUYCHHSI MOKJIMBOCTEH BHKOPUCTAHHS CYNYTHBO-TUIACTOBOI BOJU SIK
npoTpyroBaya. Jlns  1[pOro 3akiajcHl aHaJOrI4HiI  JOCHIAM 13 PI3HOK
koHueHTparrieto CI1B:

1 BapiaHT — KOHTPOJIb (BOJA);

2 papianT — 10% pozuun CIIB;

3 BapiaHT — 1% po3unHn CIIB;

4 papiant — 0,1% po3uun CIIB.

YcepenHeHi pe3ynbratd (Y YOTHPBOXKPATHIM TMOBTOPIOBAHOCTI) MO0
€HEPrii MPOPOCTaHHS Ta CXOKOCTI HACIHHS MIICHMIN O3MMOi Ta SIUYMEHIO BIPH
npoTpyroBanHi pizHoi no3u CIIB npuseneHi Ha puc. 4.1.

BceranoBneno, mo mnpu oOpoOui HACIHHS MINEHWI O3MMOi, HaWKpamnie
3HAUEHHS CHEPrii MPOPOCTAHHS Ta CXOXOCTI 3a(piKCOBAHO Mpu OOPOOI HACIHHS
0,1% po3unnom CIIB, npu npomy mo €Heprii HaciHHs mpupict ckimaB 18% vy
NOPIBHSHHI 3 KOHTPOJIEM, & MO CXOKOCTI — 6%. [1pr 0OpoO1i HACIHHS SUMEHEO
HalKpanle 3HaYCHHsI €HEPrii MPOPOCTaHHS Ta CXOXOCTI 3a(iKCOBAHO MPpU 0OPOOIT
HaciHHA 1% pozunHom CIIB, mpu nboMy MO €HEprii HaCiHHS MPUPICT BIANOBIAHO
ckiaB 16% y moOpiBHSHHI 3 KOHTPOJIEM, a IO ¢X0KOCTI — 7%. CIIB € nomatkoBum
JUKEPEJIOM MaKpO- 1 MIKPOEJIEMEHTIB, a TAKOK HEraTMBHO BILJIMBAE HA 30YTHUKIB
XBOpOO Ta IIKIAHWKIB, TOMY npud oOpoOmi HaciHHa nmeHunl o3umoi 0,1%
posunHoM CIIB Tta npm o00pobui HaciHHA stumeHs 1% posumnom CIIB
CIOCTEPITat0ThCs HAKpalll NOKA3HUKHU MO CXOKOCTI Ta EHEPTrii MPOPOCTAHHS, 11O,
JK 1 Y BUNQAKY NPOOIOTHYHMX MPENapariB, CyTTEBO BIAPI3HSE BIUIMB Bl 1HIIMX

XIMIYHHAX (YHTIOUIIB.
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4 BapiaHT — 0,1% po3uumH CI1B.
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Puc. 4.1 — E”epris npopoCTaHHs Ta CXOXKICTh HACIHHS TIIICHUII O3UMOT Ta SYMEHS

npu 00poO1l pizHOrO KoHIeHTpalier CIIB (ycepenHeHi naHi)

BpaxoBytoun oTpuMaHi pPe3yibTaTH, Ha HACTYIMHOMY €Tami MPOBEIEHO
JOOCHDKEHHST KOMIUIEKCHOTO BuKopuctanHs CIIB Ta mnpoOiotuky Sviteko-
Aepobiomux-0] Ha NMIIECHAL 03UMIH Y HACTYITHUX KOHLICHTPALIiSIX:

1 BapiaHT — KOHTPOJIb;

2 BapianT — 1% po3unH npoOiOTUKY (HaliKpalle 3HAYEHHS MPU OKPEMOMY
BUKOPHCTAHHI TPOOIOTUKY Sviteko-Aepobiomux-0] Ha HACIHHI NILIEHUL 03UMO ),

3 Bapiant — 0,1% po3umn CIIB (Haiikpamie 3HAYEHHS MPU OKPEMOMY

BukopuctanHi CI1B Ha HAaCIHHI MIIEHUIII O3UMOi);
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4 papianT — cymiml 1% po3umHy npoOIOTHKY Sviteko-Aepobiomux-01 (y

koHueHTparti 10 m/m) ta 0,1% pozuuny CIIB (1 mm/n).

Pesynbratn npeacrasnexi y Tadn. 4.3.

Tabnuig 4.3

EHepris npopocTaHHs Ta CX0XKICTh 3PA3KiB MIUEHUII 03UMOI NPU 3HE3apaKECHH1

npo0loOTHYHUM npenaparom Sviteko-Aepobiomux-01 ta CIIB, %

BapianT nocniny Enepris % BIX CxoxicTh % BIX
HPOPOCTAHHS | KOHTPOJIO, + KOHTPOJIIO, £

1. Kontpoip 75 - 88 -

2. O6pobka 1% po3unHOM 90 +20 93 +5
pobiOTHKY

3. O6pobka 0,1% po3urHOM 89 +18 92 +4
CIIB

4. O6pobka cymimmmto (1% 94 +25 97 +10
pozuuH npodiotuky Ta 0,1% posunH
CIIB)

BceranoBneHno, mo Haikpamumii pe3ysibTaT OTPUMAHO NpH 00poOILl HACIHHS
NIICHAL 03UMOT CYyMIIIIIIO MPOOIOTUYHOTO Npenapary Sviteko-Aepobiomux-01 Ta
CIIB, 30kpema eHeprigs npopocTaHHs ckiana 94%, mo Ha 25% Oinemie y
NOPIBHSHHI 3 KOHTPOJIEM, a CXOXKICTh 97%, mo Ha 10% Oinbiie y NOpIBHSIHHIL 3
KOHTPOJIEM BiAMOBIAHO.

AHAJIOTI4HI JOCIIIJDKEHHS [OA0 KoMIiekcHoro Bukopuctanns CIIB Ta
npoO10TUKY Sviteko-Aepobiomux-01 npoBeAcHI 1 1 suMeHs (Taoi. 4.4):

1 BapiaHT — KOHTPOJIb,

2 BapianT — 10% po3umH MpoOIOTHKY (HAWKpalle 3HAYECHHS P OKPEMOMY
BUKOPHCTAHHI MPOOI0TUKY Sviteko-Aepobiomux-(] HA HACIHHI TYMEHS ),

3 Bapiant — 1% po3unn CIIB (Haiikpame 3HA4YEHHs MPH OKPEMOMY
BukoprctanHi CI1B Ha HaciHHI SUMEHS),

4 Bapiant — cymimr 10% po3umny npoOioTUKy Sviteko-Aepobiomuk-01 (y
koHueHTpauii 100 mn/im) ta 1% pozumny CIIB (10 ma/m).

Tabnmuus 4.4
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EHepris npopocTaHHs Ta CXO0XICTh 3pa3KiB SUMEHS TPH 3HE3APAKEHH1

npoOIoOTHYHUM npenaparom Sviteko-Aepobiomux-01 ta CI1B, %

BapiaHT nocniny Enepris % BIX CxoxkicTh % BIX
HPOPOCTAaHHS | KOHTPOJIO, + KOHTPOJIIO, £

1. Konrtponb 73 - 86 -
2. O06pobdka 10% po3unHOM 90 +23 94 +9
npodiOTHKY
3. O6pobdka 1% pozunnom CIIB 85 +16 92 +6
4. O06pobdka cymimmo (10% 95 +30 96 +12
po3uuH npobioTuky Ta 1% po3unH
CIIB)

BceranoBneHo, mio Halkpanmii pe3yapTar OTPUMaHO mpu oO0poOLi HACIHHS
SYMIHSL CYMIMIIIK MPOOIOTHUHOTO mpenapary Sviteko-Aepobiomux-01 ta CIIB,
30KpeMa €Heprisg mpopoctanHs ckiana 95%, mo Ha 30% Ouibliie y MOPIBHSIHHI 3
KOHTPOJIEM, a CXOXICTh 96%, mo Ha 12% Oinblie y MOPIBHSIHHI 3 KOHTPOJEM
BIJIOBIHO.

TakuM YMHOM, B pE3yJNbTaTi EKCIECPUMEHTAIBHHUX JOCHIDKEHD B
71a00paTOpHUX yMOBAaxX BCTAHOBJIICHO €(EKTUBHI CyMimi OPOOIOTHYHOTO
npenapary Sviteko-Aepobiomux-01 ta CI1B 1ist miIBULIEHHS €HEPrii MPOPOCTAHHS
T4 CXOXKOCTI. 30KpeMa BCTAHOBJICHO €(QEKTUBHICTb BHUKOPHCTAHHS CyMIillll
npobiotuky Sviteko-Aepobiomux-01 ta CIIB myisi mpOTPYXOBaHHsS HACIHHS Y
HACTYITHUX J103aX:

- U MIIEHWI 03UMOi (TOJIO3EPHOr0 HACIHHA) — cymiml 1% po3uuHy
npobiotuky Ta 0,1% pozunny CIIB;

- 115 S’TYMEHS (TUTIBYACTOTO HACIHHS) — cyMit 10% po3unHy npoOioTHKY Ta
1% po3uuny CIIB.

4.2 Bu3HAa4YeHHS BJACTHBOCTEH KOMIUIEKCHOT0 BHKOPHCTAHHS
Npo0iOTHYHUX MpenapariB Ta CyNyTHbO-IUIACTOBOI BOoaM y Ooporb0i 3
¢pironarorenammu

OctanHiMH pokamMu OaKTepiaibHi XBOPOOH CUTbCHKOTOCIOAAPCHKUX POCIIMH

BUWLIA HA HOBHIA PIBEHb €Mi(ITOTIi TA € OCHOBHUMH (PAKTOpamMH, SIKi BIUTMBAKOTh
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Ha YpOXKaHICTh KyabTyp. /[l 3anmoOiraHHs PO3MOBCHOLKEHHIO 30YIHUKIB
OaKTepi031B  HEOOXIMHO 3BEPHYTH OCOONMBY YBAary Ha SKICTh MOCAIKOBOTO
Mmarepiany, 00 came Ha HbOMY 30epiratoThcs 30yaHUKM OakTtepiody. Chin
3a3HAYUTH, 010 B CBIXKO 310paHomMy 3epHi 90 - 99% MikpoOiB CTAaHOBIIATH OaKTEPIi,
nepeBaykHa OUTBINICTh SIKAX 3HAXOAMTHCS HA MOBEPXHI 3€pHA, AEAKI 3 HUX 3[aTH1
NOTPANUTH B CEPEIMHY YEePe3 MEXAHIYHI MOIIKO/LKEHHS. TOMYy, B KOJHOMY pasl
HE MOYKHA HEJOOLIHUTH BAXIIMBICTh 3aXUCTY HACIHHS, 110 BUKOPUCTOBYBATUMYTh
y SIKOCTI IOCAIKOBOTO Matepiany [442].

30BHIIIHI TPOSIBU YPOKECHHS 3€pHA CUIBCHKOTOCHOAAPCHKUX —KYJIBTYP
rpubamMu Ta OakTEpisiMU Mailbke HE BIAPI3HAOTHCS. JlocuTh yacto aediuurt Oyab-
SKOTO €JIEMEHTA KUBJICHHS, MICAs Aig repOinquay ad0 MEXaHiuHl MOIIKOIKCHHS
TAKOX MOXKYTh CHPUYMHUTH TOSIBY CHUMITOMIB CXOXXHMX Ha OakreplajibHi
YPOKEHHS.

BaxxnmBo 3acTtocoByBarH mpenapard, Skl 3a0€3MeuyroTh JIIKBIAYBaHHS
30yaHUKA XBOPOOH, 3armo0IraHHs HOro PO3BUTKY Ta PO3MOBCIOLKCHHIO. OJHAK s
3aXMCTYy pOCIMH Bia 30yOHHMKIB OakTepialbHUX XBOpoO B VYKpaiHi Hemae
CHCLIAIBHUX  3apEECTPOBAHMX  XIMIYHMX  MPEnapariB,  JOCUTb  4acTo
BUKOPUCTOBYIOTh (PYHTIIMIW, sIKI HE 3[arTHI NpOTHIIATA Oaktepiody. Tomy,
BUKOPUCTAHHS MTPEMApariB Ha OCHOBI MPOOIOTHKIB y OOPOTHO1 3 (hiTONMATOreHaAMu €
NEPCIICKTUBHUM 1HHOBAL[IHUM HAMPSMOM.

[Tporsrom 2017-2022 pp. y maboparopii arpo€KOIOTTYHOTO MOHITOPUHTY
[TJAY npoBeneHuii 1a00paTOpHU €KCIEPUMEHT BU3HAYCHHS OAKTCPUIIMIHOI Ta
(QyHTIIMIHOT AKTMBHOCTI MPOOIOTMYHMX NPEMapariB Ta BIPOBAKEHHS 1X Y
O10JI0T1YHY CHCTEMY 3aXHUCTy POCIUH. EKCIEepuMEHT mnependadaB J10CI1HKCHHS
TPbOX MPOOIOTHUYHUX MpenapariB Sviteko: Sviteko-I1IIB, Sviteko-OI1JI, Sviteko-
Aepobiomux-0] Ha HasgBHICTB TOKCHYHOI nii A0 (iTonaroreHHuXx OaKTepii.
[Tpenapatu po3po0IicH1 3a THHOBALIHHOK TEXHOJIOTIEK) Ta Y CBOEMY CKJIAJll MAKOTh
MHUIOYY OCHOBY Ta KYJIbTYpH npoOiotmunux Oaktepidd (Bacillus subtillis). L

npenapary 3HaNIUTM BUKOPUCTAHHS SIK €KOJTOTTYHO Oe3mneuHi Murodl 3acobm [484].
31



AJle TOCHIIKEHHS 3aCTOCYBAHHS JaHUX IpenapariB y 00poTe0i 3 poTonaroreHamMu
B10YJI0CS BEPIIE.

B dkocTi TeCT-KynbTyp OyJiM BUKOPUCTaHI MNPEACTABHUKM HAWOUIBLI
NOLIMPEHUX Ta MIKOJAOUYMHHUX (PITONMATOreHHUX OaKTepiii: Pseudomonas syringae -
YKM B-1027" (IMB 8511) - nomigar, 30yIHAK IUIAMHACTOCTEH MIMPOKOTO KON
CUIBCBKOTOCIIOAAPCHKAX Ta KBITKOBUX POCIUH, Pectobacterium carotovorum -
YKM B-1095" (IMB 8982) — momidar, 30yIHWK THWJICH  IIMPOKOrO Kojia
CUIbCBKOTOCIIOAAPChKUX Ta KBITKOBUX POCIHH, Xanthomonas campestris pv.
campestris — YKM B-1049 (IMB 8003) - 30yaHHK CyTUHHOTO OaKTEPio3y KamyCTH;
Pseudomonas fluorescens- BUKIMKAE MIAMUCTOCTI Ta M skl rHwmi;, Clavibacter
michiganensis subsp. michiganensis 10, — cnpuunHIOe OAKTEpIATBHUIA pak TOMATIB
Ta IHIOUX MACTBOHOBUX, Oypy IUIAMUCTICTh NEpLro, Agrobacterium tumefaciens
(Rhizobium vitis) 8628 — MyXJIMHU Ta HEKPO3HU CLIBCHKOTOCIOAAPCHKHUX KYIBTYP.

JIO OCHOBHHX TIOKAa3HUKIB SKOCTI TOCIBHOTO Marepiajay BIIMNOBIIHO
Jlep>xaBHoro crangapty Ykpainu 4138-2002 [441], BiAHOCATH 3apa’kKEHICTh
XBOpoOaMU Ta 3aCEJICHICTh MIKIAHUKaMU. ToMy Juisi BU3HAYEHHS (PyHTIMMAHOT Mii
npoOIOTHYHKMX TPEnapariB Ha TPETIO 1 HA I ATY A00Y KYJbTHMBYBAHHS HA YalllKax
BUKOPHCTOBYBIM (PITOMATOrEHH1 IUTaMu TpulIB  Fusarium oxysporum Ta
Alternaria sp., AKi ypaXyKTb WHUPOKUA CHEKTP CUIBCHKOTOCMOAAPCHKAX 1
JEKOPATUBHUX POCIVH.

VY pesynbTari NPOBEACHOIO TOCHIIKEHHS BCTAHOBJICHO HACTYITHE.

BusHaueHHs OaKTEPUIMIHOI A1 NPOOIOTHYHHX MIPENapariB

OtpumaHi pe3ysbTaTH AOCHIKEHHS NPOOIOTHYHMX MpenapariB CB1I4YaTh
opo Te€, WO 13 TPbOX MOCHIKCHHX MPENapaTiB HAHAKTUBHILIMM BHSIBUBCS
npenapar Sviteko-Aepobiomux-01. Ipenapar Sviteko-Aepobiomux-01 — HaTUBHAN
1 B PO3BEICHHI MPOSBISIB BUCOKY AHTHOAKTEPiaIbHY AKTUBHICTH IIOJO BCIX

OocHpKeHUX (pitonaroreHHUX Oaktepii (Tadmn. 4.5).
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Tabnwuis 4.5

UyTtimeicTh PiTONAaTOreHHUX OaKTEPii 10 TPOOIOTHYHUX PEnapaTiB

TecT-xynberypu 6akTepiit 30HU BIICYTHOCTI pocTy OakTepiit, MM (pO3BEAECHHS NpenapaTiB)
Hatuphmii | 1:107 | 1:107 | 1:10° | 1:10" | 1:10” [1:107°
Sviteko-1111B
P. syringae 20 15 0 0 0 0 0
P. fluorescens 0 0 0 0 0 0 0
P. carotovorum 0 0 0 0 0 0 0
X. campestris pv. campesiris bl nosHa 40 28 0 0 0 0
C. michiganensis bIl nogna | 35 22 5 0 0 0
A.tumefaciens 0 0 0 0 0 0 0
Sviteko-OI1J1
P. syringae 15 13 10 BC-18 | BC-9 | 0 0
P. fluorescens 0 0 0 0 0 0 0
P. carotovorum 30 20 0 0 0 0 0
X campestris pv. campestris 50 40 15 13 0 0 0
C.michiganensis 50 35 24 15 0 0 0
A. tumefaciens 20 13 0 0 0 0 0
Sviteko-Aepodiomux-01
P. syringae 50 30 25 25 10 BC 0
CIL.

P. fluorescens 30

P. carotovorum 50 25 22 27 0 0
X campestris pv. campestris 40 35 30 15 10 0 0
C. michiganensis 60 30 18 15 13 0 0
A. tumefaciens 50 35 15 5 0 0

BIl — 6aktrepunuana misi, bC — 6akrepiocraTnyna mist

BusBneno, mo npeactaBHUKK (DITOMATOTEHHUX Oaktepiid Pseudomonas
syringae, Xanthomonas campestris ta Clavibacter michiganensis 4yTiuBi 10
npenapary Hapith B po3BeaeHH1 1 : 10000. Ilpenapar Sviteko-Aepobiomux-01
po3BencHuii B 1000 pa3iB MpOsIBUB BHCOKY AaHTHOAKTEPlaIbHY [0 IO
Pseudomonas syringae 1 Pseudomonas fluorescens. Jlemo MeHmy - 10
Xanthomonas campestris ta Clavibacter michiganensis. 1 30BciM cnabky - A0
Agrobacterium tumefaciens. JIns OOMEXEHHS TNOWMPEHHS (ITOMATOrEeHHUX
Oakrepiii Pseudomonas syringae 1 Pectobacterium carotovorum BUILE3raAaHAN

npoOIOTHYHMIA MpenapaT MOKHA BUKOpUCTOBYBaTH y 1031 1 : 1000.
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[Ipenmapatn  Sviteko-IIIIB 1 Sviteko-O[lJI  nposBunu  BUOIPKOBY
aHTUOAKTEPIAIbHY 10 Ha ekl 30y HUKK OakTepiaibHux xBopoO. Tak, npenapat
Sviteko-I111B nposBUB aHTUOAKTEPIATIbHY Ait0 10 Pseudomonas syringae TUIBKA B
HATUBHOMY (HE PO3BEICHOMY) BUAI 1y po3BencHHI B 10 pa3. AHTHOAKTEpialbHY
it a0 Xanthomonas campestris ta Clavibacter michiganensis npemnapar He
BUSBHMB SIK B HATMBHOMY CTaHl, Tak 1 B po3BenacHH 1:10 Ta 1:100. B3aram He
BUSIBMB TOKCHUYHOI Hmii mpenepar no Pseudomonas fluorescens ta Agrobacterium
tumefaciens.

[Ipemapar Sviteko-OI1/I TPOSBAB TOKCUYHY MAit0 A0 (HITOMATOTEHHUX
OakTepiii MEPEeBa)KHO B HATMBHOMY BUAl. BHKIFOUECHHSM € aHTHOaKTepiajabHa
aKTUBHICTb WOA0 Xanthomonas campestris ta Clavibacter michiganensis, sika
nposiIBAIACS HABITh y po3BencHH1 1 : 1000.

Omxe, mpoOloTnunuil npenapar Sviteko-Aepobiomux-01 'y PO3BEACHHIX
1:100 Ta 1:1000 pa3 MO>kHa BUKOPUCTOBYBATH AJIsi PO3POOKH O10JIOTTYHUX METOMIB
3aXMCTY BIJ YCIX JOCHIIKEHUMX Hamu (iTomaroreHHux Oaktepiid. [TpobioTnunmii
npenapar Sviteko-OI1JI MOXHa BUKOPHCTOBYBATH Uil PO3POOKK O10JOTTYHHMX
METO/IIB 3aXMCTY BiJI JIMIIE TPOTH 30y IHUKIB OakTepio3iB Xanthomonas campestris
ta Clavibacter michiganensis. ToMy BHKOPUCTaHHsS NPEMapaTiB Ha OCHOBI
npoOIOTHKIB 'y O0poThO1 3 (pITONATOr€HAMU € MEPCICKTUBHUM 1HHOBAIIMHUM
HampsiMOM, QDK€ Ha PUHKY 3A€OUIBIIOrO MPEACTaBICHI MIKPOOIOJOT1UHI
npenapaTtd Ha OCHOBI CUMOIOTMYHHMX a30TOo(iKCcyrounx, (¢ocdar MoOLTI3yHOUHX,
knyOuactux Oakrepii  (Azotobacter, Agrobacterium  radiobacter, Bacillus
megaterium).

BusHadeHHS GVHTIIIMAHOI AKTUBHOCT] MPOOIOTHYHHX IIPEIapariB

Pesynbratu qocmimkeHHs QyHTinuaHOi akTUBHOCTI (Tabi1. 4.6) cBiUaTh, 110
npoOIOTHYHI MpenapaTd HE BUSBISAIOTH TOKCHUYHOI Jii 70 BHINEBKA3aHUX

(p1TOMATOr€eHHUX MTaMiB TPUOIB.
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Tabmuus 4.6
YyTimeicTh PiTONATOreHHUX TPUOIB A0 MPOOIOTUYHUX MPENApaTiB

(30HUM (YHTIIUATHOT A11, MM )

MikpoMirers HarupHuii 1107 | 1:107 | 1:107 1:10™
npemnapar
Sviteko-1111B
Fusarium oxysporum 0 0 0
Alternaria sp. 0 0 0
Sviteko-OI1J1
Fusarium oxysporum 15 mm 0 0
Alternaria sp. 15 Mmm 0 0
Sviteko-Aepodiomux-01
Fusarium oxysporum 10 0 0
Alternaria sp. 10 0 0

VY mporeci cnoctepexeHHs 3a Jl€r0 npenapary Sviteko-IIIIB He Oyno
BUSBJIEHO 30H 3aTPUMKHM POCTY Ui >KOAHOI 3 BHUIMPOOYBAHMX KOHIICHTpALLli, 1110
CBIYATh HA PE3UCTECHTHICTh MIKPOOPraHi3MiB 10 JAHOro npenapary. BHSBICHO
aKTUBHICTh mpenapariB Sviteko-OIlLJI ta Sviteko-Aepobiomux-01 y HATUBHOMY
CTaHi. AJie AlaMeTp 30H 3aTPUMKHM POCTY HE MEpPEBUUIYE 15 MM, IO CBIAYHATH MPO
c1adKy 4YyTIMBICTH O mpenapariB. PiCT rpuOHOI KyJbTypu CIOCTEPIraid HABITH
BCEPEANHI JIYHKH, B sKy BHOCHIM Olomma. OTxe, MOCHKEeHI MpoOiOTUYHI
npenapaTi He TPUTHIYYIOTh PICT TECT-KYJIbTYP TPUOiB.

BpaxoBytoun BUIICIPUBEACHI PE3YJIBTATH AOCHIKEHHS, HA HACTYIHOMY

eTani TPOBEACHO BUBYEHHS YyTIMBOCTI (piTOnaTtoreHHMX OakTepiid Ta rpulbiB A0

KOMIUIEKCHOTO BHKOPHCTAHHS CyMilli MPOOIOTHYHMX MpenapariB Ta CYMyTHBO-
IacToBOi BOAW. [IpOBENEHO BUBYECHHS AHTHOAKTEPIAIBHOT AKTMBHOCTI IOAO
(iTomaroreHHUX OaKkTEPlil HACTYMHUX MPENApPaTiB:

1 BapianT - npenapar Sviteko-Aepobiomux-01 y po3senensi 1:100;

2 BaplaHT — PO3YMH CyNYTHBO-IJIACTOBOI BOM y po30asienHi 1:1000;
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3onu eiocymuocmi pocmy 6axmepiii, Mm (po36edennsi

npenapamie)
=
(@]
wu

3 BapiaHT - cymil NpoOIOTHKY Sviteko-Aepobiomux-01 (po3BeacuHs 1:100)
ta CIIB (po3seaenns 1:1000).

OtpumMaHi pe3yiabTaTH JIOCHIIKEHHS CBIIYaTh MNPO TE€, MO HaWKpalli
pe3yabpTaTi 3a(ikCOBaH1 MPH KOMIUIEKCHOMY BHKOPHCTAHHI MPOOIOTHKY Svifeko-
Aepobiomux-01 (1% po3senenns) ta CIIB (0,1% po3BeneHHs), OpUYOMy M0
aeskuMm  gitomaroreHam  (P. syringae, C. michiganensis, A.tumefaciens)
pe3yapTaTi OyJiM Kpaull HK MPA HATHBHOMY BUKOPHCTaHHI MPOOIOTUKY Sviteko-
Aepobiomux-01. TakuM YAHOM MIATBEP>KEHO CUHEPTIUHY A1k0 MPOOIOTUKY Sviteko-
Aepobiomux-01 Tta CIIB npm iX KOMIJIEKCHOMY BHKOPUCTaHHI MNPOTH
(diTonatoreHHux Oaktepiid (puc. 4.2).

70
60
60 55
50 50 50
50
40 40
40
30

22
15 “ - 15
‘ mm 10

N
(@]

0 |

o

P. syringae P. fluorescens P. carotovorum  X.campestris pv. C. michiganensis  A.tumefaciens
campestris

MpobioTnK CeiTeko-ArpobioTnk-01, po3seaeHHs 1:100
CNB (po3BeaeHHs 1:1000)
Cymiw npobioTuky (posseneHHs 1:100) Ta CMB (po3seaeHHs 1:1000)
Puc. 4.2 - Yyrnusicte (piTonaToreHHUX OAKTEPI1d 10 KOMIUIEKCHOI Aii MPOOIOTHKY

Sviteko-Aepobiomux-01 Ta CI1B

Pesynbrarn nociaimkeHHs_QYHMmaHoi akTiBHOCTI (puc. 4.3) cBiq4arh, 110

npoOloTHYHI npenapatu Sviteko-Aepobiomux-01 y xommiekci 13 CI1B BUSBIAOTH
TOKCUYHY [0 J0 BHINEBKa3aHuWX (iTomaroreHHux mramie rpudiB. Lle
0OyMOBJIEHO TOKCHYHUM BIUIMBOM sk Oe3mocepennbo CIIB, Tak 1 30UTbLICHHIM
AKTUBHOCTI MPOOIOTMYHMX MIKPOOpPraHi3MiB BHachinok 3a0esneueHHs CIIB

HEOOX1IHUM TOKMBHUM CEPEIOBHMILEM JJisl JAHUX MIKPOOPraHi3miB (MIKpo- 1

36



MaKpOeJIEMEHTIB). TakuM 4MHOM BCTaHOBJEHO, o cymim CIIB Ta npobioTuky

Sviteko-Aepobiomux-01 MOkxHA BAKOPACTOBYBATH K (DYHTILMI.

Cymiw npobioTuky (posseneHHs 1:100) Ta CMB 40

(po3BeaeHHs 1:1000) 35

CNB (po3BeaeHHs 1:1000)
30

o

MpobioTnK CeiTeko-ArpobioTnK-01, po3seseHHs
1:100

0 5 10 15 20 25 30 35_ 40 , 45 | -
30HM dYHTiLMAHOI 4ji, MM
M Alternaria sp. M Fusarium oxysporum

Puc. 4.3 -UytnuBicte GiTONATOreHHUX Ipru0OIB A0 MPOOIOTHYHOIO penapary

Sviteko-Aepobiomux-01 ta CI1B (30HHM QyHTIIHIHOT a1i, MM )

4.3 KomMiiekcHe BHKOPHCTAHHSI MNPOOIOTHYHHX TMpenaparis 3
CYNYTHbO-IIACTOBO BOJOK0 SIK (PYHTILMAY B arpocucTeMax

BpaxoByroun nomnepeaHi 1abOpaTopHi JOCHIDKEHHS IIOAO0 MOKIMBOCTEH
BUKOpPHUCTAaHHA npolOioTnyHmx mnpemnaparie ta CIIB sk QyHriouay, mpoBEACHO
BUBUYCHHSl BIUIMBY PI3HMX KOHILECHTpauiii mpobdiotnunux npenaparie ta CIIB, a
TAKOX X CyMIIIEH HA MPOPOCTAaHHS CHOP 30YIHWKIB CAKKH 3BHUYAWHOI mpoca
(Sphacelotheca panici mileaceae (Pers)).

Ha nepmomy erami npoBeI€HO OOCTIIKEHHS BIUIMBY PI3HUX KOHUEHTpALi
CYNyTHBO-TUTACTOBOI BOJM HA MPOPOCTaHHS CHOp 30yAHHMKIB CAKKW 3BUYAWHOT
npoca (puc. 4.4). JlocniakeHHs] TPOBEACHO B MOJIBLOBUX yMOBax mpotsrom 2017-
2022 pp. Copr mpoca — IllonraBceke 3omotucre. Jlocmiauw 3akiagand 3a

TPUKPATHOTO MOBTOPEHHS, NOBKHAHA AUTIHKHA 1 M, mmpuHa — 4 psaaku [485].
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OOmik ypakeHHs COpTIB crnop 30yJHMKIB NWIBHOI TOJOBHI Mpoca
npoBOAMIN y (pa3l BOCKOBOI cturiocti. Komocces, ypaxkeHe CaKKOr0, 3B’ A3yBan3a
COpTaMH, E€THKETYIOTb, OOrOpTarOTh MmanepoM 1 30epiranv y CyxoMy MICIl 3a
TEMIEPATYPA HABKOJMIIHBOTO TOBITPs. [0 MOMBOBOrO >KypHaly 3aHOCHIIA
KUIbKICTh XBOPHUX Ta 3J0POBHX KOJIOCKIB KOKHOTO COPTY W OOUYMCIIONOTH
ypaxeHHs y BiacoTkax [485].

VY pesynbrari BcTaHOBIEHO, 0 CIIB epekTUBHO MpHUrHIYye MPOPOCTAHHS
cnop 30yJHUKIB MUAJIBHOI TOJIOBHI Mpoca y OyAb SKUX ii KOHLEHTpALisaX, aje mpu

KOHIIeHTpaIlli Outbiie 25% 11e#l moka3HUK CTaHOBUTH Oiible 90% (puc. 4.4-4.5).
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Puc. 4.4 — Bincotok npopocnux cnop 30yIHUKIB COKKH 3BUYAIHOT mpoca

(ycepenHeHi AaHi, 3-x KpaTHa NOBTOPOBAHICTH 3a 5 pokis, 2017-2022 pp.)
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Puc. 4.5 — BiicOTOK NpUrHIYEHHS MPOPOCTAHHS CIOP 30y AHUKIB MUJIBHOT TOJIOBH1

npoca (ycepeaHeHi aai, 3-x KpaTHa NOBTOPKOBAHICTE 3a 5 pokis, 2017-2022 pp.)

BceranoBneno, mo npu 3amkeHH1 KoHUeHTpanii CIIB no 1% npuraiueHHs
OPOPOCTaHHS COOpP 30YJHUKIB MWUJBHOI TOJOBHI MpPOCca 3MEHIIYETHCS B
cepeaHbomy 10 69,8%.

Ha nactynmHomy etani npoBeAeH1 TOCIKEHHS KOMIIEKCHOTO BBy CI1B
pi3HOi KOHUEHTpauli Ta nmpoOloTHKY Sviteko-Aepobiomux-01 y po3BeneHHi 1:10
(17 TUTIBYACTOrO HACIHHS) HA MPOPOCTaHHS crnop 30yJAHWKA CAXKW 3BHYAWHOI
npoca. BeraHoeneHo, mo npu BUKOpUCTaHHI cymimn koHueHTpanii CIIB 10% rta
1% 3 mnpobiotukoMm Sviteko-Aepobiomux-01  (10% po34MH) NPUTHIYCHHS
NpOpPOCTaHHs crnop 30yAHMKIB CaXKM 3BMYaiiHOI mpoca (Sphacelotheca panici

mileaceae (Pers)) cknaaae outbme 90% (94,1 ta 91,2% BianosiaHo) (Tabm. 4.7).
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Brums pi3nux konnenTpauiid CI1B ta npoGiotuky Sviteko-Aepobiomux-01

Tabnuig 4.7

(po3BenenHs 1:10) Ha mpopocTaHHs cnop 30yAHUKA CaXKKM 3BUYAHOT Ipoca

(Sphacelotheca panici mileaceae (Pers)).

Bapianr Bcboro 3 HUX % % mpurHi-
crop pOpoCiIo HE nedopm. | MPOCOCHMX | HYEHHS MPO-
IIPOPOCIIO pPOCTaHHs
KoHnTposb 25,5 19,4 6,2 - 78,1 -
IIpobioTuk CeiTeko-
ArpobioTuk 20,9 10,1 10,8 - 53,8 -
(po3Benenns 1:100)
CIIB 100% 24,4 0,15 21,4 1,0 0,9 98,3
CIIB 40% 27,0 0,4 26,6 0,25 1,5 96,7
CIIB 20% 31,0 0,97 30,03 - 11,8 95,0
CIIB 15% 27,5 2,2 25,3 0,025 7,7 89,7
CIIB 10% 23,7 2,3 21,4 - 9,5 83,7
CIIB 1% 25,6 6,55 18,95 0,015 25,6 69,8
CIIB
10%+npobioTuk
CaiTexo- 24,4 0,36 23,01 1,03 1,5 94,1
ArpobioTux
(po3Benenns 1:10)
CIIB 1% | 22,5 0,50 20,52 0,55 2,2
+npobioTuK 91,2
Csirtexo-
ArpobioTux
(po3Benenns 1:10)
CIIB 0,1% | 26,3 11,86 13,17 0,011 45,1 50,1
+11pobioTHK
Csiteko-
ArpobioTuk

(po3BenenHns 1:10)

TakuM YMHOM BCTAHOBJICHO, IO CyMilI MPOOIOTHKY Sviteko-Aepobiomux-01

(po3eeacHHs 1:10)

(GyHTIOUAOM AJIs TIpoca.

ta CIIB (po3Benennsl:10 ta 1:100) € edexkTuBHUM
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BUCHOBKUI

1. BceranoBineHo, 1m0 HaflKpamuii  pe3yjabTrar  UIid  3aXHUCTY
arpoITOIIEHO3y OTPUMAHO MpU OOPOOIl HACIHHS MUICHUI[I O3UMOi CYMIIIIIO
npoOloTHYHOro mpenapariy Sviteko-Aepobiomux-01 ta CIIB, 30Kkpema eHepris
npopoctanHs ckiana 94%, mo Ha 25% Oublie y MOPIBHAHHI 3 KOHTPOJEM, a
cx0xkicTh 97%, mo Ha 10% Oinblie y NOPIBHSAHHI 3 KOHTPOJEM BIAMOBIAHO. [1pu
00po01l HACIHHA SYMCEHsI HaWKpalMidA pe3ysbTaT TaKOX OTPUMAHO Mpu oOpodii
HACIHHS SYMEHS CYMILIITIO MPOOIOTHYHOrO mpenapary Sviteko-Aepobiomuk-01 Ta
CIIB, 3o0kpema eHepris mpopocTtaHHs ckinaga 95%, mo Ha 30% Ouiblie y
NOPIBHSIHHI 3 KOHTPOJIEM, & CXOXKICTb 96%, mo Ha 12% Oinblie y MOPiBHSHHI 3
KOHTPOJIEM BIAMOBIAHO. TakuM 4YMHOM, B PE3YJIBTATI MOCIHIKEHb BCTAHOBJICHO
e(PEKTUBHICTh BUKOPUCTAHHS CyMIllll MPOOIOTUKY Sviteko-Aepobiomux-01 Ta CIIB
JUIS TPOTPYIOBAHHS HACIHHS Y HACTYNHUX J03axX.  JUIS TMIIEHWI O3UMOi
(roJ1o3epHOro HaciHHs) — cyMim 1%-ro po3unHy mnpobiotuky Ta 0,1% po3umHy
CIIB; nns ssumeHst (I1iBYacTOro HaciHHs) — cymiml 10%-ro po3urHy mpoOiOTUKY
ta 1% pozunny CIIB.

2. BceranoBneHo, mo npoOioTuuHuiA npenapar Sviteko-Aepobiomux-01 'y
po3BeneHHsx 1:100 Ta 1:1000 pa3 MoOKHA BHKOPWUCTOBYBATH JJsi PO3POOKH
O1070rYHAX METOAIB 3axWCTy Bia (iTomaroreHHux Oakrtepiii. Ha ocHOBI
BUBUYCHHS YYTJIMBOCTI (PITOMATOreHHUX OakTepiii Ta rpubiB OO0 KOMIUIEKCHOTO
BUKOPHCTAHHS CyMilll MPOOIOTMYHMX MpPENapariB Ta CyNyTHbO-IUIACTOBOI BOJM
BCTAHOBJICHO, IO HaWKpamy pe3yabTaTd 3a(ikCoBaHI MpPH  KOMILIEKCHOMY
BUKOPHUCTAaHHI MPOOIOTUKY Sviteko-Aepobiomux-01 (1% poseenenns) ta CIIB
(0,1% po3BenecHHs), mpu4YoMy Mo AcsakuM (pitomarorenam (P. syringae, C.
michiganensis, A.tumefaciens) pe3ynbratd Oydd Kpamll HIK MPH HATUBHOMY
BUKOPHUCTAHHI MPOOIOTUKY Sviteko-Aepobiomuk-01. TakuM YMHOM MIATBEPIKEHO
CUHEPriuHy Aik0 TpodioTuKy  Sviteko-Aepobiomux-01 Tta CIIB npm ix

KOMIUIEKCHOMY BHKOPUCTaHH1 MPOTH (PITONATOreHHUX OAKTEPIi.
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3. Beranocneno, mo npoGioTHYHI MpenapaTtd HE BUSBISIOTh TOKCUYHOI
Jii 10 (PITONATOreHHUX MITaMiB TpUOIB. Y TOM K€ 4Yac pe3yabTaTH JOCIIIKEHHS
(YHTIOUAHOI AKTHBHOCTI CBi4arTh, IO NPOOIOTMYHWE mpemapar Sviteko-
Aepobiomux-01 'y komiekcl 13 CI1B BUsiBIsi€ TOKCUYHY A1t0 10 (PiTOMaToreHHux
mraMmiB TpudiB. [le 0OyMOBIIEHO TOKCMYHMM BIUTMBOM sK Oe3nocepenanbo CIIB,
TaKk 1 30UIBLICHHSAM AaKTHMBHOCTI MPOOIOTHYHMX MIKPOOPIaHi3MiB BHACTIIOK
3a0e3neueHHss CIIB  HEOOXiITHUM TOXHBHUM  CEPEIOBHUILEM JUISL  TAHUX
MIKPOOPraHi3miB (MIKpO- 1 MakpoeseMeHTiB), To0To cymim CIIB Tta mpoOioTHKiB
MO>KHA BUKOPHCTOBYBATH K (DYHTIUI.

4. [TpoBeneni pocnimpkeHHss KoMmiuiekcHoro BBy CIIB  pi3Hoi
KOHUEHTpauli Ta mpoOIoTUKY Sviteko-Aepobiomux-01 'y pos3seacHHi 1:10 (ans
IUTIBYACTOTO HACIHHSA) HA MPOPOCTaHHsS COp 30yAHHMKA CAKKHA 3BMYAHOI mpoca
JIO3BOJIWJIA BCTAHOBUTH, 110 MPHU BUKOPUCTaHH1 cymimi koHieHtpamii CI1B 10%
ta 1% 3 mpobiotkom Sviteko-Aepobiomux-01  (10% po3unH) NPUTHIYCHHS
OpOpocTaHHs cnop 30yJHMKIB CaXKM 3BHYAHOI mpoca ckiagae Ouibme 90%
(94,1 ta 91,2% BianoBiAHO). TakuM YMHOM BCTAHOBJIEHO, IO CYyMIII MPOOIOTUKY
Sviteko-Aepobiomux-01 (po3senenns 1:10) ta CIIB (po3senennsal:10 ta 1:100) €

e(peKTUBHUM (PYHTILKUIOM JUIsl ITPOCa.
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