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AHOTALIA

Mapuenxo K. FO. ®13i010r14He OOIPYHTYBAHHS 3aCTOCYBAHHS O10JOTTYHUX
npernapaTiB y TEXHOJIOT1i BUPOIIYBaHHS BiBca royiozepHoro B I[IpaBoOepexHomMy
Jlicocteny Ykpainu. — KBanidikamiitna HaykoBa mpails Ha IpaBaxX PyKOIHUCY.

HNuceptanis Ha 37400yTTS HAyKOBOTO CTymHeHs JokTtopa dutocodii 3a
cnemianbHicTiIO 201  Arponomis (20 ArpapHi Haykd Ta TPOJOBOJBCTBO).
YMaHChKUI HaIllOHAJIbHUNA YHIBEPCUTET CaJIBHUITBA, Y MaHb, 2022 p.

VY BeTynHiM YacTUHI AMcepTaniiHOl poOOTH OOIPYHTOBAHO AKTYalbHICTh
TEMH JOCTi/KEHHS, Cc(OpPMYIbOBaHO METy 1 3aBIaHHS, BUCBITICHO HayKOBY
HOBH3HY Ta MPaKTUYHE 3HAUYCHHS OJIEPKaHUX PE3YIIBTATIB.

Y nepmioMy po3auli TMPOAHATI30BAHO HAYKOB1 TMpalli BITYM3HSHUX 1
1HO3€MHHUX YYEHHMX IIOJ0 BUBYEHHS BIUIUBY Ha (1310J0T0-010XIMIYHI MPOIECH Y
pociMHax Ta MIKpoOIOdOriyHI — y TIpPyHTI OIOJOTiYHUX TpenapaTiB  Ta
OOTPYHTOBAHO iX 3aJIe’KHICTh BiJ HU3KKM YMHHHUKIB: HOPM Ta CIIOCOOIB BHECCHHS
npenapariB, MOTOAHUX YMOB, MepioAy ixX il 1 1H. AHali3 Cy4acHOi HayKOBOi
JiTepaTypH 3acBilUYy€ BaXKJIMBICTh 3HIDKEHHS a0o0 B3arajl BiIMOBY Bil
3aCTOCYBaHHS XIMIYHHMX 3ac00iB 3aXHCTy POCIHMH Ta JTOOpPHB B arpoleHo3ax.
[IpoTe, cripsMoBaHICTh Ail MIKpOOHUX IMpeIapaTiB 1 peryJIsITOPiB POCTY POCIUH Ha
¢iziosoriydi, O10XIMIYHI, aHATOMO-MOP(}OJOTIYHI TPOIECH B  POCIHHAX,
MIKpOOI0OJIOTIYHI — B IPYHTI, Ta MOXJIUBICTh iX IOETHAHAHOTO BUKOPHUCTAHHS Y
MOCIBax BiBCa rOJI03€PHOTO MPAKTUYHO HE BUBYCHI.

Hocnign BukonyBanu y IIpaBoGepexxnomy Jlicoctenmy YkpaiHu BIpOAOBK
2019-2021 pp. y moIbOBUX YMOBaX CiBO3MIHH JOCIITHOTO Mo Kadenpu Giomorii
YMaHCHKOTO HaIIOHATFHOTO YHIBEPCUTETY CaJ[IBHUIITBA.

[ToromHi yMOBU B POKHM MPOBEAEHHS AOCTIKEHb OylU CIPUSATIMBUMU IS
BUPOIIYBaHHA BIBCa TOJIO3EPHOTO, MPOTE 3 HE3HAYHHUMM BIIXHJICHHSMH, B
OCHOBHOMY 32 3a0€3MEYEHICTIO POCIMH BOJIOIOIO, sIKa BUCTyHala JIMITYIOUUM

YUHHUKOM (OPMYBaHHS MPOAYKTUBHOCTI MOCIBIB.



Jiro MikpoOHOro npenapary MenaHopi3, BHECEHOIO OKPEMO Ta y CyMilll 13
PETyIATOPOM POCTY POCIUH ATrpojaiiT, AOCTKyBaJd Ha pOCIMHAX BiBca
rojiozepHoro (A. sativa subsp. nudisativa (Husnot) Rod. et Sold.), copt Mupcem.

CxeMa moJIbOBOTO JOCHiNy nependayana 16 mociiiHUX BapiaHTIB, HA SIKUX
MPOBOJAMIIUCS TIOJILOBI 1 JlabopaTopHi jgochikeHHsa. Di3ionoro-6i0ximMivHi
MpoLEecH B POCIMHAX BIBCA TOJO3EPHOrO 3a [ii JOCHIIKYBAaHUX IpenaparinB
BUKOHYBaJl TaKOX Yy CYBOPO KOHTPOJIBOBAaHMX YMOBax 3a METOJUKOIO
BEreTaIliiiHOTO JAOCHIY.

Y pesynbraTi NOpOBEACHUX  BETETAI[IMHUX 1 TOJBOBUX  JOCIIIKEHb
BcTaHoBieHo, 1110 MBIT Menanopiz i PPP Arponaiit BrumMBaioTh Ha CIpsSIMOBAaHICTb
NPOXOJKCHHS OOMIHHHUX IPOIIECIB y POCIMHAX BiBCa T'OJI03EPHOT0, aKTUBHUMHU Ta
0e3rmocepeTHIMA yJacCHUKaMU SIKUX B POCIIMHHOMY OpraHi3Mmi € gpepmentu. Tak, y
BereTalifHoMy JOCHifl 3a BukopuctanHs Menanopizy (1,0-1,5 n/t) nns
nepeAnociBHOI 0OpOOKM HACIHHSA y CyMIlIl 3 PETyIsITOpOM POCTy POCIHH
Arponait y HOpmMi 0,26 JI/T aKTHUBHICTH KaTaja3u Ha I’SATy 100y IOCTIIKEHBb
3pocTasia BiTHOCHO BapiaHTy okpemoi aii PPP na 1-19%. HaiiBuiy akTHUBHICTB
KaTajia3u y JIMCTKax BiBCca TOJIO3EPHOIrO OYyJIO BiAMIYEHO 3a BUKOPUCTAHHS IS
nepeanociBHoi oOpoOKM HaciHHA cyMmimi MenaHopisy 3 Arponaiitom 3a
HACTYITHOTO OOMPHUCKYBaHHS TMOCIBIB ATpojaiiToM, IO 3a0e3MeUnsio 3pOCTaHHS
aKTUBHOCTI JgaHoro ¢epmenta Ha 31-48% BiAMOBIAHO 10 BapiaHTIB 13
caMOCTiHMUM BHeceHHsM Menanopizy. [lomo 1HmMMX aHTHOKCHIAHTHUX
depMeHTIB — TmepoKcHuaasu Ta MOMiEHONIOKCHIA3H, TO TMPOCTEKYBAIACh
aHAJOTIYHA 3aJIeXKHICTh 1X AaKTUBHOCTI BiJ HOPM Ta CIOCOOIB 3aCTOCYBaHHS
JOCIIHKYBaHUX TperapaTiB, 30KpeMa 3pOCTaHHs aKTUBHOCTI TIEPOKCHIa3u HA 32—
46% Tta momidenonokcunazu — 28—41% BITHOCHO KOHTPOIIO OYyJ0 BIAMIYEHO Y
BapiaHTaX KOMIUIEKCHOTO 3aCTOCYBaHHS [IJIsi TIEPENINOCIiBHOT OOpOOKHM HACiHHS
MBFII Menanopi3z y nopmax Big 1,0 go 1,5 /T i PPP Arponaiit y vHopmi 0,26 11/T 3
HAaCTYITHUM OOMPUCKYBaHHSM BEreTYIOUYUX pOCIuH 1o ¢GoHy iX aii Arpomaiitom y
HopMmi 1,0 n/ra. ITomiOH1 pe3ynbTaTM AaKTUBHOCTI OCHOBHMX AHTHOKCHUJIAHTHUX

(dbepMeHTIB KJlacy OKCHAOPEAYKTa3 OyJo OJep>KaHO B MOJIbOBUX JOcCHigax y ¢azy



4

BUXOJy B TpYyOKy pOCIHMH BiBca rososzepHoro. IIpoTte, sik 1 B BereramiiHux
Jociigax, HalBUIIOK iX aKTUBHICTh Oyna 3a KOMIUIEKCHOro 3actocyBaHHs MBII
Menanopiz 1 PPP Arpomaiit nns oOpoku HaciHHS Ta OOpoOKHM IOCIBIB
ArponaiitoM. Y cepeJHbOMY aKTHBHICTh KaTaja3d B I[UX BapiaHTax JOCIiTy
3poctana Ha 43-64%, nepokcunazu — 19-28%, nomidenonokcunazu — 39-61%
BiAmoBimHO. OueBUAHO, 3pOCTAHHS aKTUBHOCTI KarTajla3u, TMEPOKCUAa3u W
noJipeHOTOKCHAa31 3a KOMIUIEKCHOTO 3aCTOCYBaHHSI O10JIOTTYHHMX MpenapariB €
HACJIJIKOM TOKpAIIeHHSI YMOB pPOCTY W PO3BUTKY BiBCa TOJO3EPHOIO, 3a SKUX
MiBUIIYETHCA AaKTUBHICTH OOMIHHUX TMPOIECIB y POCIHWHAX, HEBII'E€MHOIO
CKJIQZIOBOIO SIKMX € (hepMEeHTH. Y TOH K€ yac, 3pOCTaHHS aKTUBHOCTI (DEpMEHTIB
MOK€ CBIIYUTH TPO TMPSMUNA BIUIMB OIOJOTYHUX IMpenapaTiB Ha CTaH
AHTUOKCHUJIAHTHOT CHCTEMHU BiBCa, sIKa aKTUBI3YEThCSA Yy BIANOBIAL Ha IO
€K30Tre€HHUX pICTCTUMYITIOBaIbHUX ckiagoBux MBII 1 PPP.

BceTanoBieHo 3aneXHIiCTh BMICTY XJI0po(diay B JIMCTKAaX BiBca TOJI03EPHOTO
Bil HOpM Bukopuctands MBI Menanopi3, BHECEHOTO pO3AUIHLHO 1 B KOMIUIEKCI 3
PPP Arponaiit. ¥ cepeaHbOMY 3a POKH €KCIIEPUMEHTAIbLHUX JOCTIIKEHb Y (azy
BHUXOJY POCIWH B TPYOKY HAWBHUIII MOKAa3HUKH BMICTY CyMH XJopodutiB a i b
dbopmyBanmcs y BapiaHTaX KOMOIHOBaHO1 0OpOOKM HACIHHS CYMIIIIIIO TIpenapaTiB
MenaHopiz 1 ArpomadT 3 HACTymHOK OOpoOKOK TIOCIBIB ArposaiitoMm, e
NIEPEBUIIICHHSI 10 KOHTPOJIBHOTO BapiaHTy ckianano 12—17%. AHnaniz oaepxKaHuX
JaHUX 13 BMICTY cymMHu XJIOpo®diliB @ 1 b B IHUCTKaxX BiBca roiio3epHoro y daszy
[BITIHHS TPOJEMOHCTPYBAB CXO0XY 3aJE€KHICTh BIUIMBY JOCTIIKYBAaHHX HOPM
MenaHopi3y Ta crioco0iB BHECEHHsI ATpOJIaiTy.

3 METOI0 OLTBII PETENHHOTO 3’ SICYBaHHS il JOCTIPKYBaHUX MpemnapaTtiB Ha
(dbopMyBaHHS MIrMEHTHOTO KOMIUIEKCY BiBca royozepHoro Hamu B 2020 p. Oymo
MPOBEJICHO €KCIIEPUMEHTAJIbHI JOCTIHPKEHHS ¥ CYBOPO KOHTPOJIHOBAHUX yMOBaX.
HaiiBuii moka3HUKU 3 BMICTY XJI0pOQiIiB MPOCTEKYBAUINCH Y JIMCTKAX BiBca 3a
BUKopucTanHs Memnanopizy 1,0; 1,251 1,5 i/t cymicHo 3 Arpomnaittom 0,26 1/T Ta 3

HAaCTyIIHUM OONPUCKYBaHHSAM mMociBiB Arponairom 1,0 n/ra, ne nepeBUIICHHS



KoHTpouto ckianano: 0,145; 0,172 1 0,286% Ha cyXy pedoBHHY — JUIsl XJI0podity
a; 0,036; 0,045 1 0,057% na cyxy pedoBuny — ais xjaopodiny b ta — 0,181; 0,217 1
0,343% Ha cyxy pe4oBUHY — JJIsI CyMH XJI0podiiB a+b.

Hani 3 BMICTY XJOpOQUIIB y JUCTKAaX BiBCa TOJO3EPHOrO CBIAYATH MPO
MO3UTUBHUM BIUIMB JOCITI/DKYBAaHUX TIPEMapariB Ha MPOIECH HAKOMYCHHS TaHUX
CIIOJIYK Y POCJIHMHAX, 0, OYEBHIHO, MOXE OyTH MiATBEPIKEHO, 3 OJHOTO OOKY,
MOKpPAIIEHHSAM a30THOT'O JKUBJICHHS POCJIUH 3a PaXyHOK IISTTBHOCTI MIKPOO1OTH
MBII, 3 iHmoro Ooky — Oe3mocepeqHIM CTUMYIIOBajIbHUM BIUIMBOM PPP Ha
CUHTE3 JJaHUX CITOJTYK.

PesynpTaTH TpoBeIEeHWX JIOCHIDKCHb IMOKa3ald, IO pi3HI HOPMHU
MIKpOOHOT0 TIpermapaty MenaHopi3 Ta CIOCOOM 3aCTOCYBaHHS PETyJIATOpa POCTY
POCIIMH ATpOJIalT HaKJIadaJId CBil BIUIMB HAa IHTCHCHBHICTb JUXaHHS POCIIMH BiBCa
rOJIO3EPHOTO, IO € CBIIYCHHSIM PETyJIFOBaHHS MPOIECiB 010J10TTYHOTO OKMCHEHHS.
Taxk, aHami3youn IHTCHCUBHICTh JUXaHHS POCJIHUH BiBca y a3y BUXOAY B TPYOKY Y
cepeaabomy 3a 2019-2021 pp. mociikeHb, MEPEANOCiBHA 1HOKYIISIIS HACIHHS
MBII Menanopiz y nHopmax 1,0; 1,25; 1,5 n/t 3yMmoBimoBaia 3pocTaHHS
IHTEHCUBHOCTI JUXaHHS pociuH BiBca Ha 4; 6 Ta 7% BIANOBIAHO 10 HOPM
npenapaTty IpoTH KOHTPOJI0. 3aCTOCYBaHHS Arposaiity Ha (poHi 0OpOOKH HACIHHS
MenanopizoM y Hopmax 1,0—1,5 11/t miaBuIyBaao iIHTEHCUBHICTD TUXaHHS POCIUH
10 0,77-0,82 mr CO»/r cupoi peuoBrHHU 3a | TOMHY, IO MEPEBUIIYBAIO KOHTPOJIb
Ha 7-14%. HeoOxigHO BIAMITUTH, IO HAWBUINMNA IMOKA3HUK 1HTEHCHUBHOCTI
JTUXaHHS CIIOCTepiraBcs 3a KOMOIHOBAaHOTO 3aCTOCYBAaHHS IEPEAIIOCIBHOTO
00poOITKy HACIHHS CYMINIIIIO TpenapariB 3 HAaCTymHOIO O0OpOOKOI0 TOCIBIB
PETYIATOPOM POCTY POCIHMH. 30KpeMa, HaHOUIbIIEe IMiJIBHINCHHS ITOKAa3HUKIB
IHTEHCUBHOCTI JHWXaHHA POCIWH BiBCa TOJO3€pHOro Oylio BigMideHO 3a
BUKOpHUCTaHHS Menanopi3zy y Hopmi 1,5 1/t y cymimni 3 Arponaiitom y HopMmi 0,26
7/T nus oOpoOKM HaciHHS Ta OOMPHCKYBaHHS MOCIBIB Arpomaiitom y Hopwmi 1,0
n/ra, o 3a0e3Meunsio NepPeBUIIEHH KOHTPOJIbHOI0 oKa3HuKa Ha 29%.

BuBuaroun 1HTEHCUBHICTh JAMXaHHS Yy (a3y LBITIHHS BiBCa, Ta MOPIBHIOIOUYU

il 13 monepeaHbo0 (Ha3010 PO3BUTKY POCIHMH, MOKHA KOHCTATYBAaTH IiIBUIICHHS
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JaHOTO Tmoka3Huka. (OdYeBUIHO, 1€ € HACHIJKOM 3pOCTaHHS aKTHUBHOCTI
MPOXO/KEHHSI OCHOBHHMX (P1310J0T0-010XIMIYHUX TIPOILIECIB Yy pOCIUHAX. Y
cepeaubomy 3a 2019-2021 pp. BuxopuctanHs Menanopizy (1,0-1,5 n/t) nns
00poOKU HACIHHSI CIIPHUSIIO 3POCTAHHIO JOCIIKYBAHOTO MTOKa3Huka Ha 3—7%, a 3a
00po6ku HaciHHA cyMmimno Menanopizy (1,0-1,5 1/1) 3 Arponaiitom (0,26 11/T) —
Ha 8-16% mpoTHM KOHTPOIIO. ICTOTHE 3pOCTaHHS MOKa3HUKAa I1HTEHCUBHOCTI
JUXaHHA BIAMIYEHO Yy BapiaHTax JAOCHIAY 3 KOMIUIEKCHHM 3aCTOCYBaHHSIM
npenapatiB MenaHopi3 1 ArpoiailT st 0OpoOKH HACIHHS Ta BHECEHHS MO JIaHOMY
dony Arponaiity. Tak, 3a JaHOTO TO€THAHHS MpenapariB 3a HOpMH MemaHopPi3y
1,5 11/T MOKa3HUK IHTEHCHBHOCTI JWXaHHS MEPEBUIIYBaB KOHTPOJIBHUI BapiaHT Ha
26%.

TakuM YWHOM, MOYKHA CTBEPJKYBaTH, IO 3aCTOCYBaHHS B TOCiBaxX BiBca
rono3epHoro MBII Menanopi3z 1 PPP Arponaiit 3a0e3nedye 3HauHy aKTHBI3AIIilO
NPOIIECIB JIUXaHHS B POCIMHAX, 1HTEHCUBHICTh SKHUX 3YMOBIIIOE €HEPreTHUHUM
MOTEHII1aJl POCTOBUX Ta MPOIYKIIMHUX MPOIIECIB. Y3aralibHIOIOUUN PO3PaXyHOK 3a
IHAMKATOPHOI0O  O3HAKOK  «IHTEHCUBHICTb  JUXaHHSI»  —  «AKTUBHICTh
AHTUOKCHJIAHTHUX (PEPMEHTIB» 3aCBIMYMB TICHUW KOpEIAMINHUN 3B’S30K (1 =
0,81), ockimbku (hepMEHTH € Oe3MocepeTHIMU Ta AKTUBHUMH YYaCHHUKAMH TIPOIIECY
TUXaHHS.

Y pesynbTaTi BUKOHAHWX AaHATOMIYHHUX JOCHTIIKCHb BCTaHOBJICHO, IO
(dbopMyBaHHS MOKA3HUKIB aHATOMIYHOI CTPYKTYpH €MiIEpPMICY JTUCTKOBOTO amapary
BiBCa T'OJIO3EPHOTO 3ajiekaio Bim HOpM BukopuctanHs MBIT Memnanopi3 3a pi3Hux
cnoco6iB 3actocyBanHs PPP ArponaiiT, morogHux ymoB, IO CKJIQJAIUChH IiJl Yac
BereTaiii KynbTypd. Tak, aHali3yro4dM KiIbKICTh KIITHH emigepmicy Ha 1 mm?
noBepxHi auctka y 2019 p. 3a nii MenaHopizy, MOKHa BIIMITUTH, IIIO 32 HOPM
npenapaty 1,0-1,5 /T iX KiIbKICTh 3MeHIIyBagach i cknajgana 298286 mir./mm?
npu 306 mr./Mmm>. [pu 3acTocyBanHi mux e HopM MBIT Menanopis cymicho 3 PPP
Arponaiit (0,26 1/T) KiIbKicTh KIiTHH Ha 1 MM’ IOBEpXHi JMCTKa MPOJOBXKyBasa
3MEHINYBAaTHCh 1 CKJIajgana BinmoBigHo 284-276 mr./Mm’. 3MEHINEHHS KiIbKOCTI

KIIITAH €MiIepMiCy JHMCTKa BIBCA TOJIO3€PHOTO y BapiaHTaX JOCHIY 13 CYMICHUM
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3aCTOCYBaHHAM  JUJI1  OOpoOKM  HaciHHS ~ MenmaHopizy 1 Arponaity
CYNPOBOKYBAJIOCh 30UIBIICHHSM iX po3MipiB Ta rwiomll. [loganbmumii anami3
OJIEpKAHUX EKCIEPUMEHTAIBHUX JaHUX IOKa3as, 110 3a Aii Memanopizy (1,0-1,5
1/t) 3 PPP Arpomnaiit (1,0 1/ra) KinbKicTh KIiTHH emigepMicy Ha 1 MM? TMCTKa BiBca
rOJI0O3EPHOTO B TMOPIBHSAHHI 3 KOHTPOJIEM TeX 3MeHIryBanach (289-279 mpu 306
IT./MM? y KOHTPOIIi), alle IIPH IOMY TaKOXK 30LIbIIYBAIMCh PO3MIPU KITHHHM 1 iX
ioma (Ha 15-35% y mopiBHSHHI 3 KOHTposieM). Jlemro Ouibina 1ioma KITHH O0yia
BIIMIYEHa Yy BaplaHTax AOCIHIAY 3a BUKOPUCTAHHS sl OOpOOKM HACIHHS CyMIilli
Menanopizy (1,0; 1,25; 1,5 n/t) ## Arpomaitity (0,26 51/T) 3 HacTynmHUM
OOMpUCKYBaHHIM TIOCIBIB BiBca roso3epHoro Arposmaiitom (1,0 n/ra), ne y
NOpIBHSIHHI 3 BapiaHtamMu Menanopiz + Arpomaidt (0OpoOka HaciHHS mepen
ciB0O0) mIoma KiiThH 36inpmryBanacs Ha 408; 460; 632 mxm? Bigmosigro. 1li &
BapiaHTH JOCJily Y TOPIBHSHHI 3 KOHTpOJIEeM 3a0e3mnedryii 30UThIIEeHHS TIIOM1
KITiTHH Ha 65—112%. Ananoriuni nani 0ynu oxeprani Hamu 1 B 2020 Ta 2021 pp.
Otrxe, MBII Menanopiz i PPP ArponaliT 3maTHi CyTT€BO BIUIMBATH Ha
IIPOXOJKEHHS OOMIHHUX TIPOIECIB Y pOCIAMHAX, IO BIAMOBITHUM YHHOM
BiMOOpa)ka€ThCs HAa OCHOBHUX CTaJiAX PO3BUTKY KIITHUH (eMOpiOoHAJIbHA,
po3TaryBaHHs 1 audepuHIiamnii) Ta aHATOMIYHIA CTPYKTYypi OKPEMHUX TKaHUH 1
OpraHiB; 3a CYMICHOTO iX 3aCTOCYBaHHSI MPOCTEKYETHCS CTUMYJIIOIOUUHN BILIUB,
SKAW BUpaXaeThcs y (HOpPMyBaHHI aHATOMIYHOI CTPYKTYPH JIMCTKOBOTO arapary
Me3oMopdHoro Tumy (koedirieHT MopdoctpykTypu ckiagae 0,67-0,97).
dopMyBaHHS B JaHUX BapiaHTax Jociiay wme3oMopdHOI aHATOMIYHOI
CTPYKTYpH JUCTKOBOTO arapaTy MO3UTUBHO MO3HAYMIOCH Ha TUTOIII JINCTKIB. Tak, y
y CepeHhOMY 3a POKU JOCIIKeHb, 32 CYMICHOTO BHKOPHCTaHHS MenaHopizy 3
Arponaiitom st 0OpoOKM HACiHHS 3pOCTaHHS ILIOINII JIMCTKIB POCHHH y (azy
BUXOy B TpyOKy ckiagano 10-14% mo koHTposro. 3HAYHO aKTHBHIIIE HAPOCTAHHS
JUCTKOBOI MOBEPXHI POCIWH BiBCA TOJIO3EPHOTO CIIOCTEPIraiocs 32 KOMITJICKCHOTO
BUKOPUCTAHHS MpenapatiB ajisi 00pooku Hacinus (Memanopiz 1,0; 1,251 1,5 o/t +
Arponaiit 0,26 11/T) 3 HacTynHOIO 00poOKoto 1nociBiB PPP Arpomnaiit (1,0 n/ra), ae

IJIOIIA JIUCTKIB OJIHIET POCIIMHY MEPEBUIIYBalia KOHTPOJIbHUM MOKa3HUK Ha 15-22%



BIANOBIAHO. Y (pa3y LBITIHHS BIBCa TOJO3EPHOIO 3AJIEKHICTh (POPMYBAHHA IUIOIII
JUCTKOBOI TMOBEPXHI POCIHMH Bl HOPM Ta CHOCOOIB 3aCTOCYBAaHHS IpenapaTiB
30epiranacs. Onepkanuii Matepian 3 GoOpMyBaHHS IUIONII JIMCTKIB POCIUH BiBca
rOJIO3EPHOTO JEMOHCTPYE OJCpKaHHS B TOCIBaX HAMBUIIMX TOKA3HUKIB 3a
KOMILUIEKCHOTO 3acTOCyBaHHsS mpemnapariB — Menanopi3 (1,0-1,5 1/t — o6pobka
HaciHHs) + Arponait (0,26 i1/T — o6poOka HaciHHsa) + Arpomaiit (1,0 n/ra —
00po0OKa BEreTylOUYUX POCIHH), SKUH TICHO KOPEIIO€ 3 MOKA3HUKOM aHATOMIYHOI
mopdoctpyktypu (r = 0,84) 1 € CBIIYEHHAM ONTHUMAJIBHOIO BIUIMBY JaHUX
KOMITO3HI[IH Ha MPOXOJKEHHSI OOMIHHUX MPOIIECIB Y pOCIUHAX.

BukopucTtanHs y TEXHOJIOT1i BUPOIUIYBaHHS BIBCA TOJIO3EPHOIO O10JIOTTUHUX
npernapaTtiB  MO3UTHBHO BIUIMHYJIO Ha POCTOBI MpolecH pociuH. Tak, 3a
nepeanociBHOi 00poOKK HaciHHS cyMimito npenapartiB (Memanopi3 1,0, 1,251 1,5
/T + Arpomnaiit 0,26 11/T) Ham3emHa 6ioMaca OJHIET pociauHU y ¢da3y BUXOIY B
TpyOKy TepeBuIllyBajia KOHTpoJb Ha 9—12%, a y ¢a3y nuBiTinusg Ha — 11-13% 3a
00poOku 1o npoMy k ¢GoHy pocnuH Arponaiitom 1,0 m/ra — 5-11% ta 7-12%
BiAMOBIHO. HallakTUBHIIIIUM MPUPICT HAJ3EMHHOT OioMacu OAHIET POCIMHU BiBCa
roJIO3epHOTO, Y BIANMOBIAHI (a3u pPO3BUTKY KyJIbTYpH, OyB 3a BHKOPHUCTAHHS
koMmrmo3uiiii Menanopiz 1,0-1,5 i/t + Arponait 0,26 1/t + Arpomnaiit 1,0 a/ra (13—
21%).

OnHOYacHO 3 JOCHIDKEHHSM POCTOBUX IIPOIIECIB HA/I3€MHOI OioMacH BiBca
TOJIO3EPHOTO0 BaXJIMBUM Oylno 3’dCyBaTd BIUIMB MpemnapaTiB Ha (opmyBaHHS
KopeHeBoi cuctemu pociivH. Ockinbku 3actocyBanHs MBII 1 PPP Moxe B 3HauHIN
Mipi BimoOpakatucs Ha i PO3BUTKY, IO € OJHUM 13 BaXKJIUBHUX (i310JOTTUHUX
MOKA3HMKIB 1 BINIMBAE HA MMPOTYKTUBHICTh CLUTHCHKOTOCIIOAAPCHKUX KYIBTYD.

VY cepenHboMy 3a TpU POKH JOCHTIKEHb BCTAHOBJICHO, 110 HAWBHUIA Maca
KOpIHHS POCIHMH BiBCa royiozepHoro y (asy upiTiHHS Oyna y Bapiantax MBI
Memnanopis (1,0; 1,25 1 1,5 n/t) + PPP Arponaiir (0,26 /1) + PPP Arpomaiit (1,0
n/ra), e TepeBUIIEHHs Bi/lOBIIHO KOHTpOoIo cknazano 3,3; 3,8 15,0 r/0,1 m?, mo

B CEpE/IHbOMY TEPEBUIIYBAIO KOHTPOJIb HA 17-26%.
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OpeprkaHi 1aHi CBIQYaTh MPO MO3UTUBHUN BIUIMB Komiuiekcy MBII + PPP
Ha MPOXOJKEHHS B POCIMHAaX BiBCa TOJO3EPHOr0 POCTOBHX MPOLECIB, SIKI €
HACJIIIKOM, 3 OJHOro OOKY, CTHUMYJIOBAJIBbHOI J1i €K30r€HHUX (PITOrOPMOHIB, 3
IHIIOT0 OOKY — MOKpAUIEHHS! MIHEPAJIBHOTO 3a0€3MEeUYEeHHs] POCIMHHOTO OpPraHi3My
3a paxyHOK IHTPOJIYKOBaHHMX y pu3oc(hepy MIKpOOpPraHi3MiB.

Bceranosneno, mo BuxopuctanHa MBIl Menanopiz 1 PPP  Arpomnaiir,
3abes3neuyBago (HOPMYBaHHS PI3HMX TIOKA3HUKIB YHUCTOI MPOTYKTUBHOCTI
(doTocuHTE3y NMOCIBIB BiBCa rojio3epHoro. Tak, y cepeAHbOMY 3a POKHU AOCIIIKEHb,
3a 00poOKM HaciHHsS cyMmimo mnpenapatiB Menanopiz (1,0; 1,25; 1,5 a/T) 3
Arponatitom (0,26 n/T) UI1® nepeBuiyBaia KoHTpoiab Ha 6—9%. PazoMm 3 Tum, y
BapiaHTaX KOMIUICKCHOTO 3aCTOCYBaHHsA JyIsi OOpoOKM HaciHHS MenaHopizy y
Hopmi 1,5 /T 1 Arpomaitty y HopMmi 0,26 1/T Ta OONpPHUCKYBaHHS TOCIBIB
Arpomaiittom 'y Hopmi 1,0 n/ra QopmyroTbcsi HaWBHII TMOKAa3HUKA YHUCTOI
NPOAYKTUBHOCTI (oTOCHMHTE3y, IO B cepeaHboMY Ha 15% mnepeBHIyIOTh
KOHTPOJIb. BUSABIEHO TICHI KOPEJSIIAHI 3B’S3KH MDK YHUCTOK MPOIYKTUBHICTIO
¢boTOCHHTE3y Ta BMICTOM Yy JIUCTKaX POCIHUH BIBCa TOJ03EPHOTO Xjopodiny i
iHTeHCcHBHICTIO AuXaHHs (1 = 0,69; 0,76 BiATOBIAHO).

BuxopuctanHs B mociBaXx BiBCa TOJIO3EPHOIO MIKPOOHOrO IIpermapary
MenaHopi3 OKpeMoO 1 B TIOEAHAHHI 3 PETYJIATOPOM POCTY POCIHH ATPOJAUT CHPHUSIIO
aKTUBI3AIl JKUTTEAISUIBHOCTI OKPEMHX TPy MIKpOOpraHiaMiB pu3ocepu BiBca
rosio3epHoro. HaiOinbIiy 4rcenbHICTh OKPEMHUX TPYI MIKPOOPraHi3MiB BIIMIYEHO 32
KOMILIEKCHOTO BUKOprcTaHHs Menanopizy (1,0-1,5 1/T) 1 Arpomaiity (0,26 /T + 1,0
7/ra), e TMEePEBUIIICHHS Y CEPEIHhOMY 3a POKaMH JIOCIIKCHB 1 (ha3aMH PO3BUTKY
KyJaeTypu ckimagano 24-55% (3aranpbHa 4YHCENbHICTH  Oaktepii), 18-42%
(mikpominetn), 23-34% (uitpudikyBanbHi OakTepiit), 16-26% (11eTFOI030ITHYHI
OakTepii), 23—41% (Azotobacter), 22-35% (Clostridium pasteurianum).

BceranoBneHno, 110 HaiBUILYy BPOKAMHICTh 3€pHA MOCIBU BIBCA rOJ03EPHOTO
dbopmyroTh 32 00poOKM HaciHHS mepen ciBOoro MenaHopizom y Hopmi 1,5 1/t
cyMmicHO 3 Arponaiitom y Hopmi 0,26 /T 3 HACTYMHUM OONPHUCKYBAHHSIM IOCIBIB

ArponaiitoM y Hopmi 1,0 n/ra, mo 3a0e3neuye npudaBky 3epHa Ha piBH1 0,81 T/ra
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3a 30inbieHnx Ha 13% — moka3nuka macu 1000 3epeH, 7% — HaTypu 3epHa, 1,6%
— BMICTY B 3€pHi Ou1Ka 1 6,8% — BMICTY Kpoxmanto. BukoprctanHs 1i€i KoMno3uiii
npemnaparis 3a0e3neuye GopMyBaHHA TOAATKOBOrO NMPUOYTKY Ha piBHI 4647 rpH./ra
3a piBHA peHTabenbHOCTI 170%, OKymHOCTI AomaTtkoBux BuUTpar — 4,1 pasu i
Koe(ilieHTa eHepreTHUHO1 e(heKTUBHOCTI — 3,4.

3 MEeTOI0 MIJBUILEHHS YPOXKaMHOCTI 1 SKOCT1 3€pHa BiBCa T'OJIO3EPHOTO Yy
TEXHOJIOTIIX HOro BHUPOILIYBAaHHS PEKOMEHIYETbCS 3aCTOCOBYBAaTH CyMIIll
MIKpoOHOrOo mpemnapaTty Menanopia y Hopmi 1,5 7/t (3arajbHe 4HCIO
JKUTTE30aTHUX Mikpoopranizmis 2,5 x 107 KYO/cm?) 3 peryasropoM pocTy pociuH
Arpomnaitt 'y Hopmi 0,26 11/T — 11 IepeAnociBHOT 0OpOOKH HACIHHS 1 ATposlaiT y
HopMi 1,0 5/ra — ana oOnpHCKyBaHHS MOCIBIB MO TaHOMY (GOHY Y a3y KyIIiHHS
KyJbTYpH.

Kntouosi cnoea: ¢izionoriune OOIPYHTYBaHHsS, IHTErpOBaHA [is, OBEC
TOJIO3EPHUM, PEryJsiTOp POCTY POCIUH, MIKpOOHHMI Mpemnapar.
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p. Xepcon. C. 80—-84.

ABSTRACT

Marchenko K. Yu. Physiological justification of the use of biological
preparations in the technology of growing whole-grain oats in the Right Bank
Forest Steppe of Ukraine. — Qualifying scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in
speciality 201 Agronomy (20 Agricultural sciences and food). Uman National
University of Horticulture, Uman, 2022.

In the introductory part of the dissertation, the relevance of the research
topic is substantiated, the goal and task are formulated, and the scientific novelty
and practical significance of the obtained results are highlighted.

The first chapter analyzes the scientific works of domestic and foreign
scientists on the study of the impact of biological preparations on physiological-
biochemical processes in plants and microbiological processes in the soil and
substantiated their dependence on several factors: norms and methods of
introduction of drugs, weather conditions, period of their action, etc. The analysis
of modern scientific literature proves the importance of reducing or completely
abandoning the use of chemical plant protection agents and fertilizers in
agrocenoses. However, the direction of action of microbial preparations and plant
growth regulators on physiological, biochemical, anatomical and morphological
processes in plants, microbiological processes — in the soil, and the possibility of
their combined use in crops whole-grain oats are practically not studied.

The experiments were carried out in the Right Bank Forest-Steppe of
Ukraine during 2019-2021 in the field conditions of crop rotation in the
experimental field of the Department of Biology of the Uman National University
of Horticulture.

Weather conditions during the years of research were favourable for the

cultivation of whole-grain oats, but with minor deviations, mainly due to the
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supply of moisture to the plants, which acted as a limiting factor in the formation
of crop productivity.

The action of the microbial preparation Melanoriz, applied separately and in
a mixture with the plant growth regulator Agrolight, was studied on whole-grain
oat plants (A. sativa subsp. nudisativa (Husnot) Rod. et Sold.), variety Myrsem.

The scheme of the field experiment provided for 16 experimental options, on
which field and laboratory studies were carried out. Physiological-biochemical
processes in whole-grain oat plants under the action of the studied preparations
were also performed under strictly controlled conditions according to the
methodology of the vegetative experiment.

As a result of vegetation and field studies, it was established that microbial
preparation Melanoriz and plant growth regulator (PGR) Agrolight affect the
directionality of passage metabolic processes in whole-grain oat plants, active and
direct participants of which are enzymes in the plant organism. Thus, in a
vegetative experiment using Melanoriz (1.0-1.5 lton) for pre-sowing seed
treatment in a mixture with the plant growth regulator Agrolight at a rate of 0.26
I/ton, catalase activity on the fifth day of research increased relative to the variant
by 1-19% the independent contribution of Melanoriz. As for other antioxidant
enzymes — peroxidase and polyphenol oxidase, a similar dependence of their
activity on the rates and methods of application of the studied drugs was observed,
in particular, an increase in the activity of peroxidase by 32-46% and polyphenol
oxidase by 28-41% relative to the control was noted in variants of complex
application for pre-sowing treatment of microbial preparation Melanoriz seeds in
rates from 1.0 up to 1.5 l/ton and PGR Agrolight at the rate of 0.26 1/ton with
subsequent spraying of vegetative plants against the background of their action
with Agrolight at the rate of 1.0 I/ha. Similar results of the activity of the main
antioxidant enzymes of the class of oxidoreductases were obtained in field
experiments in the phase of emergence into the tube of whole-grain oat plants.
However, as in the vegetation experiments, their activity was highest during the

complex application of microbial preparation Melanoriz and PGR Agrolight for
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seed treatment and treatment of crops with Agrolight. On average, catalase activity
in these experiment variants increased by 43—-64%, peroxidase — 19-28%, and
polyphenol oxidases — 39-61%, respectively. Obviously, the activity of catalase
and peroxidase increased and polyphenol oxidase with the complex use of
biological preparations is a consequence of improving the conditions of growth
and development of whole-grain oats, under which the activity of metabolic
processes in plants increases, the integral component of which are enzymes. At the
same time, the increase in enzyme activity may indicate a direct effect of
biological drugs on the state of the oat antioxidant system, which is activated in
response to the action of exogenous growth-stimulating components microbial
preparation and PGR.

The dependence of the content of chlorophyll in whole-grain oat leaves on
the norms of the use of microbial preparation Melanoriz introduced separately and
in a complex with PGR Agrolight, was established. On average, over the years of
experimental research, the highest indicators of the total amount of chlorophylls
are found in the phase of the emergence of plants into the tubes a and b were
formed in variants of combined treatment of seeds with a mixture of Melanoriz and
Agrolight followed by treatment of crops with Agrolight, where the excess
compared to the control variant was 12—17%. The analysis of the obtained data on
the content of the sum of chlorophylls a and b in the leaves of whole-grain oats in
the flowering phase demonstrated a similar dependence of the influence of the
studied rates of Melanoriz and methods of application of Agrolight.

In 2020, we conducted experimental studies under strictly controlled
conditions to more thoroughly clarify the effect of the studied preparations on the
formation of the pigment complex of whole-grain oats. The highest indicators of
chlorophyll content were observed in oat leaves when Melanoriz 1.0 was used;
1.25 and 1.5 l/ton combined with Agrolight 0.26 l/ton and with subsequent
spraying of crops with Agrolight 1.0 I/ha, where the control excess was: 0.145;
0.172 and 0.286% per dry matter — for chlorophyll a; 0.036; 0.045 and 0.057%
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per dry matter — for chlorophyll » and — 0.181; 0.217 and 0.343% per dry matter
— for the sum of chlorophylls a+b.

The data on the content of chlorophylls in the leaves of whole-grain oats
indicate a positive effect of the studied drugs on the processes of accumulation of
these compounds in plants, which, can be confirmed, on the one hand by the
improvement of nitrogen nutrition of plants due to the activity of the microbiota of
microbial preparation, on the other hand by direct stimulating by the effect of PGR
on the synthesis of these compounds.

The results of the conducted research showed that different rates of the
microbial drug Melanoriz and methods of application of the plant growth regulator
Agrolight imposed their influence on the intensity of respiration of whole-grain oat
plants, which is evidence of the regulation of biological oxidation processes. Thus,
analyzing the intensity of respiration of oat plants in the phase of emergence into
the tube on average for the 2019-2021 research, pre-sowing inoculation of
microbial preparation Melanoriz seeds at rates of 1.0; 1.25; 1.5 l/ton led to an
increase in the intensity of respiration of oat plants by 4; 6 and 7% according to the
norms of the drug against the control. The use of Agrolight against the background
of seed treatment with Melanoriz at rates of 1.0—1.5 I/ton increased the intensity of
plant respiration to 0.77-0.82 mg CO2/g of raw material in 1 hour, which exceeded
the control by 7-14%. It should be noted that the highest rate of respiration
intensity was observed with the combined application of pre-sowing treatment of
seeds with a mixture of drugs followed by treatment of crops with a plant growth
regulator. In particular, the greatest increase in respiration rate of naked oat plants
was noted for the use of Melanoriz at the rate of 1.5 I/ton mixed with Agrolight at
the rate of 0.26 I/ton for seed treatment and spraying of crops with Agrolight at the
rate of 1.0 1/ha, which ensured that the benchmark was exceeded by 29%.

Studying the intensity of respiration during the flowering phase of oats, and
comparing it with the previous phase of plant development, it is possible to
ascertain an increase in this indicator. This is a consequence of the increased

activity of the main physiological and biochemical processes in plants. On average,
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for 2019-2021, the use of Melanoriz (1.0-1.5 I/ton) for seed treatment contributed
to the growth of the studied indicator by 3—7%, and for seed treatment with a
mixture of Melanoriz (1.0-1.5 l/ton) with Agrolight (0.26 1/ton) by 8-16%
compared to the control. A significant increase in the rate of respiration intensity
was noted in the variants of the experiment with the complex use of the
preparations Melanoriz and Agrolight for seed treatment and application of
Agrolight against this background. Thus, with this combination of drugs at the rate
of Melanoriz of 1.5 l/ton, the rate of breathing intensity exceeded the control
version by 26%.

Thus, it can be argued that application in whole-grain oat crops microbial
preparation Melanoriz and PGR Agrolightensures a significant activation of
respiration processes in plants, the intensity of which determines the energy
potential of growth and production processes. The general calculation based on the
indicator sign "intensity of breathing" — "activity of antioxidant enzymes" proved
a close correlation (r = 0.81), since enzymes are direct and active participants in
the breathing process.

As a result of the performed anatomical studies, it was established that the
formation of the indicators of the anatomical structure of the epidermis of the leaf
apparatus of whole-grain oats depended on the norms of using microbial
preparation Melanoriz in different ways of using PGR Agrolight, and the weather
conditions during the growing season of the crop. Thus, analyzing the number of
epidermal cells per 1 mm? of the leaf surface in 2019 under the action of
Melanoriz, it can be noted that at the rate of 1.0-1.5 l/ton of the drug, their number
decreased and amounted to 298-286 pcs./mm? at 306 pcs./mm?. When applying
the same standards of microbial preparation Melanoriz in combination with PGR
Agrolight (0.26 1/ton), the number of cells per 1 mm? of the leaf surface continued
to decrease and amounted to 284-276 pcs./mm?, respectively. The decrease in the
number of cells of the epidermis of the whole-grain oat leaf in the experimental
variants with the combined use of Melanoriz and Agrolight for seed treatment was

accompanied by an increase in their size and area. Further analysis of the obtained
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experimental data showed that under the action of Melanoriz (1.0-1.5 1/ton) with
PGR Agrolight (1.0 I/ha), the number of epidermal cells per 1 mm? of a whole-
grain oat leaf also decreased compared to the control ( 289-279 at 306 pcs./mm? in
the control), but at the same time the cell sizes and their area also increased (by
15-35% compared to the control). A somewhat larger area of cells was noted in the
variants of the experiment for the use of a mixture of Melanoriz (1.0; 1.25; 1.5
1/ton) and Agrolight (0.26 1/ton) for seed treatment followed by spraying of whole-
grain oat crops with Agrolight (1.0 I/ha), where compared to the Melanoriz +
Agrolight options (seed treatment before sowing), the cell area increased by 408;
460; 632 mkm?, respectively. The same variants of the experiment compared to the
control provided an increase in the area of cells by 65-112%. We received similar
data in 2020 and 2021.

Therefore, microbial preparation Melanoriz and PGR Agrolight can
significantly influence the passage of metabolic processes in plants, which is
appropriately reflected in the main stages of cell development (embryonic,
stretching and differentiation) and the anatomical structure of individual tissues
and organs; with their combined use, a stimulating effect is observed, which is
expressed in the formation of the anatomical structure of the leaf apparatus of the
mesomorphic type (the morph structure coefficient is 0.67-0.97).

The formation of the mesomorphic anatomical structure of the leaf apparatus
in these variants of the experiment had a positive effect on the area of the leaves.
Thus, on average over the years of research, with the combined use of Melanoriz
and Agrolight for seed treatment, the increase in the area of plant leaves in the
phase of emergence into the tube was 10—-14% compared to the control. Much
more active growth of the leaf surface of whole-grain oat plants was observed with
the complex use of preparations for seed treatment (Melanoriz 1.0; 1.25 and 1.5
1/ton + Agrolight 0.26 1/ton) with the subsequent treatment of PGR Agrolight crops
(1,0 I/ha), where the leaf area of one plant exceeded the control indicator by 15—
22%, respectively. During the flowering phase of whole-grain oats, the dependence

of the formation of the plant leaf surface area on the norms and methods of drug
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application was maintained. The material obtained from the formation of the area
of the leaves of whole-grain oat plants demonstrates the achievement of the highest
indicators in crops with the complex use of drugs — Melanoriz (1.0-1.5 l/ton —
seed treatment) + Agrolight (0.26 1/ton — seed treatment) + Agrolight (1.0 I/ha —
treatment of vegetative plants), which closely correlates with the indicator of
anatomical morph structure (r = 0.84) and is evidence of the optimal effect of these
compositions on the passage of metabolic processes in plants.

The use of biological preparations in the technology of growing whole-grain
oats had a positive effect on the growth processes of plants. Thus, with pre-sowing
seed treatment with a mixture of drugs (Melanoriz 1.0, 1.25 and 1.5 l/ton +
Agrolight 0.26 1/ton) aboveground biomass of one plant in the phase of emergence
into the tube exceeded the control by 9-12%, and in the flowering phase by 11—
13% when plants were treated with Agrolight 1.0 1/ha — 5-11% and 7-12%,
respectively. The most active increase in the above-ground biomass of one whole-
grain oat plant, in the corresponding phases of culture development, was with the
use of compositions Melanoriz 1.0—1.5 I/ton + Agrolight 0.26 I/ton + Agrolight 1.0
I/ha (13-21%).

Simultaneously with the research of the growth processes of above-ground
biomass of whole-grain oats, it was important to find out the effect of drugs on the
formation of the root system of plants. Since the use of microbial preparation and
PGR can significantly affect its development, which is one of the important
physiological indicators and affects the productivity of crops.

On average of three years of research, it was established that the highest
mass of the roots of whole-grain oat plants in the flowering phase was in the
variants of microbial preparation Melanoriz (1.0, 1.25 and 1.5 l/ton) + PGR
Agrolight (0.26 1/ton) + PGR Agrolight (1.0 1/ha), where the excess, according to
the control, was 3.3; 3.8 and 5.0 g/0.1 m?, which on average exceeded the control
by 17-26%.

The obtained data indicate a positive effect of the microbial preparation +

PGR complex on growth processes in whole-grain oat plants, which are the result,



19

on the one hand, of the stimulating action of exogenous phytohormones, and on the
other hand, the improvement of the mineral supply of the plant organism due to
microorganisms introduced into the rhizosphere.

It was established that the use of microbial preparation Melanoriz and PGR
Agrolight ensured the formation of various indicators of the net productivity of
photosynthesis of whole-grain oat crops. So, on average, over the years of
research, when treating seeds with a mixture of Melanoriz (1.0, 1.25, 1.5 l/ton) and
Agrolight (0.26 1/ton), the NPP exceeded the control by 6-9%. At the same time, in
the variants of complex application for seed treatment of Melanoriz at the rate of
1.5 V/ton and Agrolight at the rate of 0.26 1l/ton and spraying of crops with
Agrolight at the rate of 1.0 1/ha, the highest rates of net photosynthesis productivity
are formed, which on average, they exceed the control by 15%. Close correlations
were found between the net productivity of photosynthesis, the content of whole
grain chlorophyll in the leaves of oat plants, and the intensity of respiration (r =
0.69, 0.76, respectively).

The use of whole-grain oat microbial preparation in crops Melanoriz
separately and in combination with the plant growth regulator, Agrolight
contributed to the activation of the wvital activity of certain groups of
microorganisms in the rhizosphere of whole-grain oats. The highest number of
individual groups of microorganisms was noted for the complex use of Melanoriz
(1.0-1.5 l/ton) and Agrolight (0.26 I/ton + 1.0 1/ha), where the average excess over
the years of research and phases of development culture was 24-55% (total
number of bacteria), 18—42% (micromycetes), 23—34% (nitrifying bacteria), 16—
26% (cellulolytic bacteria), 23-41% (Azotobacter), 22-35% (Clostridium
rasteurianumt).

It has been established that the highest grain yield is formed by sowing
whole-grain oats for seed treatment before sowing with Melanoriz at the rate of
1.5 l/ton combined with Agrolight at the rate of 0.26 l/ton with subsequent
spraying of crops with Agrolight at the rate of 1.0 I/ha, which provides an increase

in grain at the level of 0.81 ton/ha with an increase of 13% in the weight index of
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1000 grains, 7% in grain nature, 1.6% in grain protein content, and 6.8% in starch
content. The use of this composition of drugs ensures the formation of additional
profit at the level of 4,647 UAH/ha at a profitability level of 170%, payback of
additional costs — 4.1 times and energy efficiency coefficient — 3.4.

To increase the productivity and quality of whole-grain oat grain in its
cultivation technologies it is recommended to use a mixture of the microbial
preparation Melanoriz at the rate of 1.5 l/ton (the total number of viable
microorganisms is 2.5 x 10’ CFU/cm?) with plant growth regulator Agrolight at the
rate of 0.26 1/ton for pre-sowing seed treatment and Agrolight at the rate of 1.0 1/ha
— for spraying crops against this background in the tillering phase of the crop.

Key words: physiological justification, integrated action, whole-grain oats,
plant growth regulator, microbial preparation.
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BCTYII

VY cBITOBOMY BHUpPOOHHUIITBI 3€pHAa OBEC 3aliMa€ M'AT€ MICIE MICIsi TaKuX
KyJbTYp SIK MIICHUIIS, PUC, KYKYpy/A3a 1 AuMiHb. BiH ManoBuOarauBuii 10 IpyHTIB,
Ma€ MOPIBHSHO KOPOTKHI BereTaliiHUM Mepioj, TOMY IIMPOKO BHUPOILYETHCS B
KpaiHax 3 MOMIpHUM KJiMaTOM. B ocTaHHI pOKM MONUT Ha OBEC 3pPIC Y HANPIMKY
OTPUMaHHS Xap4yOBHX IMPOAYKTIB 3I0POBOTO 1 JIETHYHOTO XapuyBaHHSA. Y HOTO
3€pH1 B CEPEIHbOMY MICTUThCS: OUTKY — 15,3%, kpoxmainto — 40,8%, xupy — 4,7%,
3omu — 4,1%, uykpy — 2,4%, Bitamian Bl 1 B2. V 3B'i3ky 3 1ium, ocoOnuBuit
IHTEpeC BHSABISAETHCA JO BIBCAa TOJO3EPHOrO, SIKUKM Mae IOKpAIICHY SKICTh,
30KpeMa, BUIIY TOPIBHSHO 3 IUNIBYACTHMM HATypy 3€pHAa 1 BMICT ITOXXUBHHUX
pedoBUH. BiACYTHICTP IUTIBOK Yy JAHOTO BHUIY BIBCA JO3BOJISIE ICTOTHO 3MEHIITUTHU
BUTPATH HA MOTO JIYIICHHS 1 YTUII3a1it0 BiIXoiB [1-4].

3BaXkaro4M Ha MIMPOKE BUKOPHUCTAHHS BIBCA TOJIO3EPHOIO B XapyOBIH raysi,
aKTyaJlbHOIO € TpobiemMa po3poOKM TEXHOJOTIM HOro BHUPOIIYBAaHHA 3
MIHIMaJbHUM XIMIYHUM BIJTMBOM Ha HABKOJUIIHE CEPEAOBHILE, L0 MOXE OyTH
peari3oBaHO INUIAXOM BIPOBAKEHHS Y TEXHOJIOT1l BHUPOIIYBAHHS KYJIbTypHU
CydacHUX O10JIOT1YHUX TIpernapaTiB, y TOMY YHCJII PETryJIAaTOpPIB POCTY POCIUH
IPUPOJHBOTO  TIOXO/KEHHS 1 MIKpoOHUX mpenapatiB. JlaHi mpemaparu
MiABUIIYIOTh IMYHO3aXHCHI BJIAQCTHBOCTI POCIHH, iX CTIHKICTh JO CTPECOBHX
YUHHUKIB a010TUYHOro 1 OIOTHYHOrO IMOXO/DKEHHS 3a 3HIDKEHOI HEraTHBHOI il
BHCOKOTOKCHYHUX XIMIYHUX 3aC001B 3aXUCTy Ta 10OpuUB [5—7].

VYropoBakeHHs OIOJIOTIYHMX TMpenapariB  pi3HUX TPYN Yy TEXHOJOTii
BUPOIIYBAaHHS CUTBCHKOTOCTIOIAPCHKHUX KYJIBTYP € BATOMUM KPOKOM JI0 TIOCUJICHHS
€KOJIOTIYHOTr0 OaJlaHCy arpoekocucTeM [8], TakoX BOHU BHSBISIOTH AKTUBHHUI
BITUB Ha MPOXO/KEHHS (1310J10T0-010XIMIYHUX PEAKINA y POCTUHAX — BiJl CXOIB
710 30UpaHHs BPOXKal0, MOKPAIIYIOUX PICT 1 pO3BUTOK pociuH [9—-11]. ¥V 3B 53Ky 3
UM, OCOOJMBOTO 3HA4YeHHsT HaOyBae po3poOKa MaJOBUTPATHUX, EKOJOTTYHO

O€3MeUYHNX TEXHOJOT1 BUPOIIYBAHHS CUILCHKOTOCHOAAPChKUX KynbTyp [12] 3
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BUKOPHUCTAaHHSAM MIKPOOHHUX MpenapariB 1 peryisiTOpiB pOCTY POCINH, 0COOIUBO 32
PI3HHUX CHIOCOOIB 1X MO€JHAHHS.

AKTyanbHicTh Temu. J[ns  3a0e3meueHHS HACENEHHS  MPOTYyKTaMH
XapuyBaHHS 1 TBApPUHHUITBA KOPMaMHM HEOOX1IHO HEBOMHHO HApOIYBaTH
BUPOOHUIITBO 3€pHA, YOI0 HEMOXKJIUBO JIOCSATTH O€3 YAOCKOHAJICHHS TEXHOJIOT1H
BHUPOIIYBAaHHS CUIBCHKOTOCTIONIAPCHKUX KYJbTYp Ta pO3POOKH I1X OKpEeMHX
CIEMCHTIB, IMIATPYHTSIM JUISI SKUX CIYI'YE CTHUMYJIIOBaHHS TPOXOKCHHS
010JIOTIYHUX MPOLECIB Yy PpOCAMHAX 1 IPYHTI Ta OUIbII T[OBHa peasizaris
NOTEHIIHHOT MPOAYKTUBHOCTI TOCiBIB [13, 14]. ¥V mpoMy acmnekTi HUHI 3HAYHOI
yBaru 3acjyroBy€ BHUKOPHCTaHHS B arpoleHo3ax MIKpOOHMX MpenapariB 1
PETYISITOPIB  POCTY POCIWH, SKIi € HAayKOBO OOIPYHTOBAaHMM YHHHUKOM
€K30T€HHOT'0 PeryJItOBaHHS MOP(POOIOIOTTYHUX 0COOIMBOCTEN PO3BUTKY POCIHUH 1
iX sxuTTemisabHOCTI [15—17].

Oco0nuBO 3HauYeHHs [AHUX TpenapaTiB 3pOCTa€ B yMOBax 3MEHIICHHS
BUKOPUCTAHHS 3acO0IB 3aXUCTy POCIMH 1 TOOpHB, IO CIYrye MIAIPYHTSIM J10
Olojyorizamii Tamy3l POCIMHHHUIITBA 1 BUPOOHHUIITBA MPOAYKIlI EKOJOTTYHOTO
(opraniunoro) crpsimyBanHs [18, 19]. Po3poOka 6iom0ri3oBaHUX TEXHOJOT1H a0
OKpPEMHX X €JIEMEHTIB BXOAMJIA B KOJIO HAYKOBHX 1HTEpECIB OaraThb0X BUYECHUX — 3.
M. I'puniaenko, B. I1. Kapnenka, O. I. Tepek, C. I1. ITonomapenka, B. II. ITatuku,
C. B. IIumou, I'. A. KapnoBoi ta iH. IIpoTe OKpemi eleMEHTH 3acTOCYBaHHS
MIKpOOHHMX TIPEmapaTiB 1 PeryasiTOpiB POCTY POCIHUH y TEXHOJOT1i BUPOIYBaHHS
BiBCa TOJIO3EPHOTO, sIKi O TPYHTYBAJIUCh Ha BCEOIYHOMY BpaxyBaHHI 010JIOTTYHHX
3MiH y POCJIMHAX 1 IPYHTI, B HUHINIHIX YMOBaX € HEBUBUYCHUMHU, IO B HAMPIMKY
OJIep)KaHHS BUCOKHMX BpOXKaiB EKOJIOTIYHO Oe3MeYHoi MPOAYKIli € BKpai
aKTyaJIbHUM.

3B’I30Kk Po0OTH 3 HAYKOBMMH MporpamMamMi, IJIAHAMHU, TeMaMM.
Hucepraiiisi € pe3yabTaToM BUKOHaHHS aBTopoM y 2019-2021 pp. HaykoBoi
pobotu, mo Oyja CKJIaJOBOK TEMAaTUKU JOCHUIKEHb Kadeapu O1oJorii
YMaHCBKOr0 HaIIOHAJBLHOTO YHIBEPCUTETY caliBHUITBA «Po3poOka HOBITHIX

TEXHOJIOT1d BHPOOHHUIITBA 3E€PHOBUX KYJIBTYp Y CIBO3MIHI MPU 3aCTOCYBaHHI



27

repOIIUAIB, PICTPErYIIOUYUX PEYOBUH 1 MIKpPOOIOJIOTIYHUX IpenapariBy (HOMep
nepxxaBHoi peectpauii 0105U00560), mo Bxoauts y Ilporpamy HaykoBuX
JIOCHIDKeHb  yHIBepcuTeTy «OnTuMizalis BHUKOPUCTAHHA  MPUPOJHOTO 1
pecypcHoro mnoteHmiany arpoexkocuctem IlpaBoGepexnoro Jlicocrenmy Yxkpainu»
(Homep nepxkaBHoi peectparitii 0116U003207).

Mera i 3aBaaHHS J0CTiIKeHHs. 3’ sCyBaTH KOMIUIEKCHY JiI0 MIKPOOHOTO
npenapary MenaHOpi3 1 peryisaTopa pocTy poCiuH ATpOJalT Ha MPOXOKEHHS
($131070r0-010XIMIYHUX,  AHATOMO-MOPQOJIOTTYHUX, NPOAYKIIHHUX 3MIH B
pOCiIMHAX BIBCA TOJIO3EPHOTO 1 MIKPOOIOJIOTIYHUX — Yy IPYHTI Ta po3poOUTH 1
BIIPOBAINTH Y BUPOOHHUIITBO HAYKOBO OOTPYHTOBAaHI 3aX0/I1 3 iX BUKOPUCTAHHS.

BianoBigHo 110 mocTaBieHOT METH TMepeadayanocss BUPINIUTH HACTYIHI
3aBJIaHHS:

— pochiguty ¢i31010r0-010XIMIUHI 3MIHM B POCJIMHAX BiBCa TOJIO3EPHOIO
(aKTUBHICTh OCHOBHUX aHTHOKCHJAAHTHUX (epMEHTIB, GOopMyBaHHS MIrMEHTHOTO
KOMIUIEKCY, 3MIHUA IHTEHCUBHOCTI JUXAaHHS TOIIO) 32 BUKOPUCTAHHS PI3HUX HOPM
MIKpOOHOTO Tnpemnapaty MenaHopi3, BHECEHHX 3a PI3HUX CIOCO0IB BUKOPHUCTAHHS
pEryisiTOpa pOCTy POCIUH ATPOJIANT;

— BCTAHOBUTHU 3MIHU B aHATOMO-MOp(}oJorivHiil Oya0BI emiaepMIcCy JTUCTKIB
BiBCa TroJIO3EpHOro 3a Jaii MemaHopizy 1 ArpomaiiTy Ta 3’scyBaTH iX BIUIMB Ha
dbopMyBaHHS TIUIONII JUCTKOBOI'O amapaTry, JAWHAMIKy POCTOBHX IIPOIECIB Ta
(OTOCHHTETUYHY MPOAYKTHUBHICTH MOCIBIB;

— 3’sCcyBaTM BIUIMB JIOCHIDKYBaHMX TMpernapaTiB Ha aKTUBHICTh Ta
KUTbKICHUY 1 SIKICHHH cKiIaa puzochepHoi MiKpoOioTH;

— OIIHWUTH BIUIMB 3aCTOCYBaHHA PI3HUX HOPM MIKpPOOHOTO TMpemnapary
MenaHopi3 3a pi3HHX CIOCOOIB BHKOPHUCTAHHS PETYIATOpPA POCTY POCITHH
Arpomaiit Ha (popmyBaHHS TTPOJYKTUBHOCTI TIOCIBIB BiBCa TOJIO3EPHOTO 1 SKOCTI
OJIEP’)KaHOTO BPOXKaIo;

— JaTH eKOHOMIYHE W EHEpreTUYHEe OOTPYHTYBAaHHS KOMIUIEKCHOMY

3aCTOCYBaHHIO  JOCHIIKYBAaHUX  OIOJOTIYHHUX  TMpenapariB y  TEXHOJOTIi
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BHPOILYBaHHS BIBCa TI'0OJIO3€PHOr0 Ta PO3POOUTH 1 BOPOBAIUTU Yy BUPOOHHULITBO
HayKOBO OOTPYHTOBAH1 3aX0/H 3 1X 3aCTOCYBaHHSI.

0O6’ckm  Oocniddxcennss —  (P131010ro-010XIMIYHI  MPOLIECH, aHATOMO-
MOPQOJIOriyHI 3MIHH B POCIUHAX, MIKPOO10JIOT1YHI — B IPYHTI Ta NPOAYKTUBHICTb
MOCIBIB BiBCa TOJO3EPHOTO 3a KOMIUIEKCHOTO BHUKOPUCTAHHS MIKPOOHOTO
npenapaty MenaHopi3 1 peryasTopa pocTy POCIUH ATpOJIauT.

IIpeomem Oocnioxcennsi — OBec rojlo3epHUM copty Mupcem, MIKpOOHUMN
npemnapatr MenaHopi3 Ta perymisiTop pocTy pociuH ATpOJaiT.

Memoou Oocnioxcenns. IlonboBUI — 3aKiIalaHHs JOCHIy B TMOJBOBUX
yMOBax ISl 3’ACyBaHHSI €(DEKTUBHOCTI il PI3HUX HOPM MIKpPOOHOTO MpernapaTy
Menanopiz 3a pi3HUX CHOCOOIB 3aCTOCYBaHHS pEryJsiTOpa pPOCTY POCIHH
Arponaur.

JlaGopartopHuit — JOCHUDKEHHS  (Pi310JI0r0-010XIMIYHUMH, aHATOMO-
MOP(OJIOTTYHUMHU Ta MIKPOOIOJOTTYHUMU METOJIaMH KIJIBKICHUX 1 SKICHUX 3MIH Y
pOCJIMHAX BiBCA TOJ03EPHOTO 1 IPYHTI.

Bereraniiinuii — 3aKiajaHHs TOCHIIIB Y CYBOPO KOHTPOJIbOBAHUX YMOBAaX 3
METOIO JICTAJBHIIIOr0 3’ ACyBaHHS OCOOJMBOCTEH 1ii mpernapatiB Ha (i3io0rivHi,
O10XiIMIYHI Ta 1HII TPOIIECH B POCIIMHAX BiBCa T'OJI03EPHOTO.

CraTucTUYHUN — BCTAHOBIGHHA 3a pe3yJbTaTaMU JTUCIEPCIHHOTO Ta
KOPEJAIIMHOTO aHalli31B JOCTOBIPHOCTI OTPUMAHHMX PE3YIbTaTiB TOCTIIKEHb 1
3aJIEKHOCTEH MK JTOCIIIKYBAHUMU MTOKA3HUKAMU.

ExoHOMiKO-MaTeMaTHYHHUIA — TSI PO3PAXYHKIB €KOHOMIYHOI €()eKTUBHOCTI
BUKOPHUCTAHHS MIPeTaparis.

HaykoBa HOBHM3Ha ojep:KaHUX pe3yJbTaTiB. HaykoBa HOBU3HA poOOTH
MOJIATAa€ y BCTAHOBJICHHI ()i310JI0TO-010XIMIYHUX, AHATOMO-MOPQOJIOTIYHUX Ta
MPOIYKIIHHAX 3MIH Y POCITHMHAX BiBCA TOJIO3EPHOTO 1 MIKpPOOIOJIOTIYHUX — Y TPYHTI
32 KOMITJIEKCHOTO BUKOPHCTAHHS MIKpOOHOTO mpemnapaty MemaHopi3 1 perymsTopa
POCTY POCIIMH ATPOJIANT.

Brnepiie B ymoBax IIpaBoGepexHnoro Jlicocteny YkpaiHu AOCHIIKEHO 10

pI3HUX HOPM MIKpOOHOro mpemnapaTty MenaHopi3, BHECEHUX 3a PI3HUX CIOCOOIB
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BUKOPHUCTAHHS PETYIATOPa POCTY POCIWH ATpPOJIAiT, HA MiABUIICHHS aKTHBHOCTI
OCHOBHUX aHTHOKCHUJAHTHUX (EPMEHTIB KJIacy OKCHUIOpPENyKTa3 (y CEepelHbOMY
Ha 4-64%), 3poctaHHsd BMICTYy (oTocuHTe3ytounx mnirmMeHTiB (1-17%) Tta
IHTEHCUBHOCTI  nuxaHHA (3-29%), ¢opMmyBaHHA OUIBIIOI  (POTOAKTUBHOT
aCUMUIALIAHOT TOBepXHI pociauH (2-26%), mo B wUIoMy 3a0€3Meunsio
akTuBi3alio Ha 2—15% QOTOCUHTETHYHOI NPOAYKTUBHOCTI (POTOCUHTE3Y MOCIBIB 1
Ha 2—42% — aKTUBHICTh MIKPOOHHMX yTpyNOBaHb MOCIBIB.

JloBeneHo, 10 3a KOMILUIEKCHOTO 3aCTOCYBaHHS MIKPOOHOTO mpemnapaty i
peryisTopa pocty pociuH (POPMYETbCS CTPYKTypa IOCIBIB BiBCa T'OJO3EPHOI0O
Me30MOp(HOTro TUIly, sika Ha 18—27% 3a mpOIyKTUBHICTIO MEPEBUIIYE MOCIBH, 1€
010JIOT14YH1 TIpenapaTi He 3aCTOCOBYBAJIH.

Brnepiie BUBUEHO KOMIUIEKCHY Jil0  OIOJNIOTIYHHMX TperapaTiB  Ha
(opMyBaHHS SKICHUX MOKAa3HHUKIB 3€pHA BIBCa I'OJIO3EPHOTO Ta OOTPYHTOBAHO iX
3HAYEeHHsI y BUPOOHUITBI €KOJIOTTYHO YMCTOI MPOAYKIIi 3 BUCOKUMHU CIIOKUBUUMU
MOKa3HUKaMU.

3a pe3yabTaTamMu JIOCTIIKEHb PO3POO0JIEHI €KOJOTIYHO Oe3MedHi 3aXoau 13
3aCTOCYBaHHSI MIKpOOHOT0 mpemnapaty MenaHopi3, BHECEHOTO 3a PI3HUX CIIOCO0OiB
BUKOPUCTAHHS pEryjsiTopa poCTy pOCIMH ArpojaiiT, y IociBax BiBca
roJIO3EPHOTO, SKI JO3BOJISIOTH MIABHINUTH TPOAYKTHUBHICTH KYJIBTYpPH 1
3a0€3IeUnTH HaceJICHHS Y KpaiHu BUCOKOSIKICHUM 3€PHOM.

IIpakTH4He 3HaYeHHSl OJepP:KAHUX Ppe3yJbTaTiB. 3a pe3ylbTaTaMu
eKCIEPUMEHTANbHUX  JIOCHI[DKEHb  JIOBEJACHO  MOJXIJIMBICTb  KOMIUIEKCHOT'O
3aCTOCYBaHHS B TIOCIBax BIBCAa T'OJIO3€PHOTO OI10JOTIYHUX MpEmapaTiB 3 METOIO
IIIBHUIICHHS TPOYKTUBHOCTI ITOCIBIB 1 MMOKPAIICHHS SKOCTI 3epHa.

HaykoBo o0OrpyHTOBaHI pe3yiabTaTH JOCIIIHKCHb MPOWIIIN BHPOOHUTY
NEPEeBIPKY B TEXHOJIOTISIX BUPOIIYBAaHHS BiBCa TOJIO3EPHOTO B rocrnoaapcTBax: @I
«Illytko»  bnarosimencekoro  paiiony  KipoBorpaacekoi  o0macti  (akT
BrpoBaikeHHs Big 10.01.2022 poky, Homatok XK) 1 @' «kKpumsine» YMaHCbKOTO

paiiony Yepkacbkoi o6nacTi (akT BrpoBamxkeHHs Bix 5.01.2022 poky, Jdonatok K)
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Ha 3arajpHid miow 54 ra, ae 3a0e3neymin OJep:KaHHS BUCOKOTO €KOHOMIYHOTO
NpUOYTKY.

Marepianu aucepTaniifHoi po6oTH anpoOOBaHi NMPU BUKIAJAHHI TUCIUILIIH
«®Dizionoris pocnuny, «biomorisy, «bioxiMisy, «MikpoOiojorisi» B YMaHCBKOMY
HallIOHAIbHOMY YHIBEPCHUTETI Ca/liBHUIITBA.

Oco0uctnii BHecOK 3700yBaya IOJSAra€ y CaMOCTIHHOMY OMNpallOBaHHI
HAyKOBOi JIITepaTypu 3a TEMOK JHCEpTallli, OBOJIOAIHHI HEOOXITHUMHU
METOAMKAMH JIOCII)KeHb, BUKOHAHHI IMOJOBUX, BEreTaI[IMHUX 1 JAOOpaTOPHUX
JOCHI)KeHb, Yy3arajJbHEHHI OTPUMaHUX pe3yJbTaTiB, (POPMYBaHHI OCHOBHUX
NOJIOKECHB JTUCEPTaIliiiHOT poOOTH, HAITMCAHHI HAYKOBHUX CTaTCH Ta BIPOBAKCHHI
PE3yNbTATIB AOCTIIKEHb Y BUPOOHHUIITBO.

Anpoobaitisi pe3yJbTaTiB gocaiakeHb. OCHOBHI MOJIOXKEHHS, 1110 BUKJIAACHI
B JUCEPTAallil, JOMOBIAAINCH 1 00rOBOPIOBAIMCH HA IIOPIYHUX 3aCiIaHHIX Kadeapu
Oilosorii  YMaHCBKOTO HAI[IOHAJBLHOTO YHIBEPCHUTETY CaJIBHHUIITBA, a TaKOXK
HaykoBHuX KoH(pepenmisx: The 8th International scientific and practical conference
“Actual trends of modern scientific research” (Germany, 2021); The 5th
International scientific and practical conference “European scientific discussions”
(Italy, 2021); IX MixHapoaHii HAYKOBO-NIPAKTUYHOI KOH(EpEeHIli MOJIOIUX
BueHux 1 cnemianictiB (c. Ilertpambne, 2021); BceykpaiHcbKiii HayKoOBii
[aTepreT-KoH(Depenmii «CydyacHi mpobiaeMu 610J0Tii B yMOBax 3MiH KJIIMaTy»
(Ymanb, 2021); IV Bceykpaincbkiii HayKOBO-TIPaKTHUHIM KOH(MEpeHIlii MOIoaux
BueHUX «CyyacHa HayKa: CTaH Ta MEPCIEKTUBU PO3BUTKY» (XepcoH, 2021).

Iyoaikauii. Martepianu nuceprtariii BucBiTiieHO B 10 HayKoBHX Mparsx,
cepen skux: 4 cTarTi y (axoBuX BUAAHHAX YKpainw, | cTaTTs B iHO3EMHOMY
BHJIaHHI, 5 Te3 JOIMOBiIeH Ha KOH(DEPCHITIAX.

Crpykrypa aucepramii. Jlucepramiliny po0oTy BuKIageHo Ha 213
CTOpIHKAaX MAIIMHOMHUCHOTO TEKCTY, B T. 4. 144 — OCHOBHOTO TEKCTY, BKIFOYAIOYH
25 tabnuib 1 2 pucyHku. BoHa ckiagaeTbcs 3 aHOTAallll, BCTYIY, IT’STU PO3JLIIB,
BHUCHOBKIB, pEKOMEH/IAIliil BUPOOHUIITBY, CIIMCKY BUKOPUCTAHUX JKEPET HAYKOBOT

JiTepaTypu, 10 HapaxoBye 320 HailMeHyBaHb, 3 HUX 40 — JJIATHHULEIO.
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PO3/LI 1
BIOJIOTTYHI IPENAPATH YV TEXHOJIOTISIX BUPOILIYBAHHS
CLIILCBKOTOCHOJAPCHKHUX KYJbTYP, Y TOMY YHUCJII i BIBCA
TOJIO3EPHOI'O, TA iX BILJIUB HA NEPEBII OCHOBHHUX
®I310J10TO-BIOXIMIYHUX MPOLECIB Y POCJUHAX TA IPYHTI

(oruisp JiTtepaTtypu)

1.1. Pizionoro-6ioxiMiyHi mpouecu B POCIAMHAX TAa MiKpoOioJoriyHa
AKTHBHICTHh I'PYHTY 32 00p0o0OKHM MOCIiBiB 0i0JIOTIYHUMH NpenapaTtamMu pPi3HOrO

NPpU3HAYCHHA

Huni aktyanbHO0O MTpo0JIeMOI0 CydacHOT arpapHoi raixysi € po3pooka HOBUX
e¢(eKTHBHUX TEXHOJIOTIH BHPOIIYBaHHS POCIIHH, 3a JOTOMOTOK SKHX MOYKJIHBO
3HU3UTH 3a0pyAHEHHS HABKOJMIIHBOIO CEPENIOBUINA Ta OTPUMATH EKOJIOTTYHO
0e3MeyHy CUILCHKOTOCIOAAPChKY MPOMAYKII. Y IbOMY HAMpPsIMKY Ba)XJIHMBOTO
3Ha4YeHHS HaOyBa€ CTBOPEHHS 1 BIPOBAKEHHS Y BHUPOOHHUIITBO MIKPOOHUX
npenapatiB  (MbBII) Tta perymaropiB pocty pociun (PPP) mnpupomgnoro
MOXOJKEHHS, SKI JIO3BOJISIIOTh aKTHBI3yBaTH OCHOBHI (hi3i0J10r0-010XiMidH1
IPOIIeCH B KYJIbTYPHHX POCIMHAX, MIKPOOIOJOTiYHI — B IPYyHTI, 3a0e3MeUyrOTh
MiBUIICHHS IMYHO3aXHCHUX BJIACTUBOCTEH POCIMH 1O CTPECOBHX UYMHHUKIB
a010THYHOTO Ta O10TUYHOI0 MOXOKeHH [20-22].

B cydacHHMX TEXHOJOTiAX BHUPOOHHIITBA TPOAYKIi POCITUHHUIITBA
OloJoriyHI Tpemapaty, BHUSABISIOTH BUCOKY (PI310JIOTIYHY AKTHUBHICTh HaBIiTh 3a
BITHOCHO MaJINX HOPM BHUKOPHUCTAHHS. 32 CBOEIO MIPUPOJIOIO I1i TPENapaTH MOKYTh
AKTUBHO BIUIMBATH Ha MIKpOOIOJOTIYHY AaKTHUBHICTH TPYHTY, OyTH aHajIoramu
¢diToropmMoHiB 200 pEYOBMHAMHU 3JaTHUMHU 3MIHIOBATH TOPMOHAIBHHHA CTaTyC
pPOCIIMH, BIUIMBalOYM Ha OIOCHMHTE3, TpaHcmiparmito Tomo [23-26]. [lo HuX
HaJjeXaTh MPUPOJHI 1 CUHTETUYHI OpPraHIYHI CIOJYKH, SIKI MOXYTb BHUKJIUKATH
CTUMYJIOBJIbHY a00 MPUTHIYYBaJIbHY [1I0 Ha PICT 1 MOPQOreHe3 pOCIUH.

Perynsitopy  pocTy  pOCIAMH  OACPKYIOTh  HPUPOAHIM,  XIMIYHMM  a0o
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MIKpOOIOJIOTTYHUM HUIAXOM. 3 (pi3100T1YHOT TOYKH 30py BOHHM € aHajJoraMu
EHJOTeHHUX  (DITOTOPMOHIB, 110 MOXYTh BIUIUBaTH Ha OloCHHTE3 1
(QyHKIIOHYBaHHS TOPMOHIB POCIMH. IX 3aCTOCOBYIOTH 3 METOI BIUIMBY Ha
MPOIIECU POCTY, PO3BUTKY 1 KUTTEMISIIBHOCTI POCIHMH, 3 METOI CTUMYJIFOBAHHS
BpPOKaTHOCTI 1 MOJIMIIEHHS SIKOCTI 3epHa [27-29].

Pi3H1 TexHOJIOT1T 3aCTOCYBaHHS MIKPOOHUX MpENapariB 1 PeryasiTOPiB pOCTY
POCIIMH MalOTh CBOi MO3UTHUBHI 1 HETaTUBHI CTOPOHU. 30KpeEMa, JA0IMOCIBHA 00poOKa
HACiHHS Ma€ Ti MepeBard, IO MpernapaTd 3 MOMEHTY IOTPAIUISHHS Ha 3€pHO
MOYMHAIOTH MPAIIOBAaTH Ha PO3BUTOK KOPEHEBOi CUCTEMHU POCIHUH 1 TaKy 00pOOKY
MOJKHA 3JIIHCHIOBATH Pa3oM 3 MPOTPYHHUKAMU Ta TUTIBKOYTBOPIOBAYaMH 3aBYaCHO
Ha HACIHHEBUX 3aBojiax abo B rocmojapcTBax. BogHodac oOnMpUCKyBaHHS MOCIBIB
peryisiTopaMyd  pOCTY POCIHH € e()EeKTUBHUM Yy CTHMYJIIOBaHHI POCTOBUX i
NPOAYKIIMHUX TMpoIeciB B OKpeMi (a3u PO3BUTKY, SKI BCTAHOBIIOIOTHCA IS
KOKHOI CUIBCHKOTOCTIONIAPCHKOT  KYJIBTYPU EKCIIEPUMEHTaIbHO. 3aCTOCYBaHHS
O10JTOTTYHHUX TpernapaTiB MOXKJIUBE K y iX OaKOBUX CyMillIaX, Tak 1 B KOMILJIEKCI 3
3aco0aMM 3aXUCTYy POCUH, [0 MOXKE IMICHJIFOBATH 10 OJHKUX 1HIIUMH [30-32].

Buenumu BcTaHOBJIEHO, IO OI1OJOTIYHI TpenapaTd 3 PEryJITOPHUMH Ta
0103aXMCHUMH BJIACTUBOCTSIMH € IHIYKTOpaMH CTIMKOCTI pociuH [33-36].
Boanowac yBary BUeHMX Bce OUIbIIIE NMPUBEPTAE MUTAHHS BUBUYEHHS MEXaHI3MIiB
MiABUIICHHS aHTUOKCUJIAHTHOTO CTATYCy POCIHH. 3 I[IEF0 METOIO MPOMOHYETHCS
3aCTOCOBYBATH PETYIATOPH POCTY POCIHH, MIKPOOHI MpemnapaTy Ta iHIIIi 3aco0u sK
CUHTETHYHI, TaK 1 MPUPOJIHI, IO MAIOTh PICTCTUMYJIOBAIbHI BIAaCTUBOCTI [37].
BcranoBneHo, mo €K30T¢HHI aHTHOKCHAAHTH IiJBHINYIOTh CTIHKICTh POCIHMH JI0
cTpeciB OI0THYHOT 1 a0I0THYHOT MPUPOAM IIJIIXOM aKTHBI3AIii aHTHOKCHIAHTHOTO
3aXUCTy POCHHH JO OKHCHOTO CTpecy Ta IHMUX eQeKTiB, MOB'SI3aHUX 13
redepamicro aktuBHUX ¢Gopm kucHIO ADK [38]. HeraruBue 3nauenns ADK
OB’ s13aHE 3 pearyBaHHAM iX 3 OUIKaMu, JIigaMH, HYKJICTHOBUMH KHCJIOTAaMH,
CTPYKTypaMu MeMOpaH Ta MaKpOMOJIEKYyJd, [0 HEraTHBHO BIUIMBAE Ha
MPOXO/KEHHST  (PI310JIOTTYHUX TPOLIECIB Yy pociauHax Ta (OpMyBaHHS ix

npoayktuBHocti [39, 40]. BupimaneHe 3HaueHHa Yy HeWTpanizamii ADK
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BIJIIFPAIOTh AHTHOKCUAAHTHI CHUCTEMH POCIHWH, IO MPEICTaBIEHI KOMIUIEKCOM
HU3bKOMOJIEKYJISIPHUX AHTUOKCHJIAHTHUX CHOJYK Ta (DEPMEHTIB, Y TOMY YHCII1
TaKUX SIK Karajasza, epoKcHjias3a, ackopbarokcuaasa ta noiideHonokcuaaza [41,
42]. 3a BUKOPUCTAHHS €K30T€HHUX PETYISATOPIB POCTY B POCIMHAX MPOCTEKYETHCS
3HIDKEHHS PpEeaKlli MEepOKCHHOTO OKHCHEHHS JINiAiB, 30UIBIIYETHCS BMICT
AHTUOKCHUJIAHTIB Ta MIJABUINYETHCS AKTUBHICTh aHTUOKCUJAAHTHUX (DepMeHTIB [43,
44].

['onoBHUMU KaTasnizaTopaMu O10XIMIYHUX PEaKIid BUCTYNaIOTh (pepMeHTH,
JI0 CKJIay SIKMX BXOJATh MoJiekynu Ouika [45—47]. ToMy, HallOBHIOIOYH POCIUHHY
KJIITUHY aMiHOKUCIOTaMHu, nuisixom 3actocyBaHHsi PPP 1 MBII, crtBoproerbcs
OyaiBenpHUN MaTepian s (pepMeHTIB, BHACIIAOK YOro OlOXIMIYHI peakiii y
KJIITUHI TPUIIBUALIYIOTECA y 0araTto pasiB, pOCIMHA MOYMHAE AKTUBHO POCTH M
po3BuBarucs [48].

C. ABpamenko Ta iH. [49] CTBEpIKYIOTh, 1O MPUPOAHI PETYISTOPU POCTY
POCIIMH HAa OCHOBI aMIHOKHCIIOT 1 MENTHAIB MPUIIBUAIIYIOTh MPOLECH CUHTE3Y
OutKa 1 epMEeHTIB Yy POCIMHAX, 30UTBIIYIOTh 3a0€3MEeUYCHICTh POCIUH E€HEPri€lo,
110 IMOCUJTIOE TPAHCIIOPTHI MPOIIECH 110 BCbOMY POCIMHHOMY OpTaHi3Mi.

Hocmimkennsimu 3. M. I'pumaenko 1 A. A. Jlanienko [50] BcTaHOBIEHO, 1110
BukopuctanHss MBII [liazobaktepun y nHOopMmax 150, 175, 200 mu/t ta PPP
Pamoctum y wHopmi 250 Ma/T SK OKpeMO, TaK 1 CYMICHO, aKTHUBHICTb
AHTHOKCUJIAHTHUX (DEPMEHTIB y pOCIMHAX TPEUYKHU 3pOCTaa, BOJHOYAC HAMBUIIIOO
BOHA Oysa 3a 00poOKku HaciHHs cymimo npenapatis Jliazo6aktepun (200 mir/T) i
Pagoctum (250 mi/t) Ta oOmpuckyBanHs mociBiB Pamoctumom (50 mn/ra), mio
MEePEBUIIYBAIO KOHTPOJb 1Mo KaTanmazi Ha 101%, mo mepokcumasi — 28% Tta mo
noidenonokcuaasi — 65%.

VY nmocnigax B. I1. Kapnenka Tta JI. I. IIpocsakina [51] Oyi0 BCTaHOBICHO,
mo 3a aii kommnosunii PPP Ans6it (40 mn/T + 40 mur/ra) BMICT y JMCTKax BiBca
rOJIO3EPHOIO TIIYTaTIOHY IMIABUIIYBABCS y MOPIBHSIHHI 3 KOHTpoJieM Ha 208% Ha

ATy 100y AOCIIKEHHS, a BMICT MaJIOHOBOTO Jualbaeriny — Ha 11% BiamoBiaHO.
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JloBesieHO, W10 PETyIsITOpU POCTY POCIMH Ta MIKpOOHI mpenamnpaTu
MO3UTUBHO BIUIMBAIOTh HA aKTUBHICTh (PEPMEHTIB OKHUCHO-BIIHOBHOTO XapakTepy
Iii B pOoCIMHAX STYMEHIO siporo [52], sumento o3uMoro [53], nmmenuni monou [54],
TpUTHUKAJIe 03uMoro [S55], mmenuiti o3umoi [56], copusy [57], ropoxy [58], mpote
(YHKIIOHYBaHHS aHTUOKCUJIAHTHUX (DEPMEHTIB y POCIMHAX BiBCa TOJO3EPHOIO 32
KOMIUIEKCHOT 1 pO3pi3HEHO1 Jii MIKpOOHHMX MpemnapariB 1 PEryjasTOpiB pPOCTY
POCIIMH TIPAKTUYIHO HE JOCIIIIKYBaIOCH.

Bimomo, 1110 MPOAYKTHBHICTE OyIb-SIKOI CUTBCHKOTOCTIONAPCHKOT KYJIbTYPH,
B TOMY YHMCJIi ¥ BiBCa T'OJIO3€PHOT0, BUBHAYAETHCS 1HTEHCUBHICTIO (DOTOCUHTE3Y —
IPOoIIeCy MEPETBOPECHHS COHSYHOIT HEeprii B eHeprito XIMIYHUX 3B’ SI3KiB OPraHIqHO1
PCUYOBHHHM 3a JIONIOMOTOKO 3€JICHOTO INIrMEHTY pociauH — xmopodiry. Tomy
KOHIICHTPAIIIS [IUX IMrMEHTIB HA OJUHUITIO TUTOIII YU OJAMHHIIO MAacH € BaXKJIMBUM
(G1310JI0TTYHUM TOKA3HUKOM 1 MOXE CIyryBaTH I1HAMKATOPOM 3a0e3MedYeHoCTI
MOCIBIB eneMeHTaMu >KuBieHHs [59, 60]. doTtocuHTeTHYHA MiSUTBHICTH POCITHH
TaKOX 3aJICKHUTh BiJl KOMIUJIEKCY TakuX (DakTopiB — 30BHINIHIX (BOJOTA, CBITIIO,
TEeMIIepaTypa MoBiTpsi, BHECEHHS J0OpUB, 3aCO0IB 3aXHCTYy POCIWH, OlompenapariB
TOIIIO) Ta BHYTPIIIHIX (TEHETUYHUM MTOTEHINIAIOM pociuH) [61-64].

Hocminamu T. C. Jlebenenoi [65] moBeneHo, 0 y MPOPOCTKaxX BiBca 3a TpU
noou oHoBmOeThCst 90% xmopodiny, y pocnuH y Bimi 25 aHIB 3a 2 go0u
OHOBIIOIOTHCS 39,7%, a mia yac BUKUAAHHS BOJIOTI — 25% xmopodiny. Lleit nporec
OOYMOBJICHHI $K TEHETUYHHUMH (PaKTOpamMH, TaK 1 YMOBaMH BHUPOIIYBaHHS
KyJIbTYpH.

Y Hm3mi jgochimkeHb [66, 67] moBeneHa TO3WTHBHA i CYMICHOTO
3aCTOCYBaHHS MIKpPOOHUX TMpemnapariB 1 perynsiTOpiB POCTY POCIUH Ha BMICT
XJOpo(diTy B JUCTKAX CUIBCHKOTOCTIONAPCHKUX pociuH. Tak, 3a ganumu 3. M.
I'pumaenko, A. A. Jlanienko [66] HallakTUBHIIIE HAKOTTUYCHHS CyMH XJIO0pOQTB a
1 b B TUCTKAaX POCIWH TPEYKH MPOXOAWIIO y BapiaHTax KOMOIHOBaHOT 0OpoOKHU
HaciHHs cywmimto npenapatiB MBII Jliazo6aktepun (200 mu/T) 1 PPP Pagoctum
(250 mn/T) 3a HactymHOro obmpuckyBaHHs nociB Pamoctumom (50 wmu/ra), ne

MEPEBUIIIEHHS 10 KOHTpoJo ckianano 30%. BHeceHHs y moOCIBax COHSIIHUKA
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perynsTopa pocty pociuH Pagoctum (20 mu/ra) mo ¢ony oOpoOKHM HAaCIHHS NEpent
ciBOoro 1uMm ke PPP y nopmi (250 mMi/T) mpu3BOAMIO A0 MIABUILECHHS BMICTY
xJ0podiiB a 1 b B nuctkax Ha 5% [67].

3a panumu pociimkens 0. O. UYepnuubkoro [68], oOpoOka HaciHHS
MIIEHUI[I 03UMOi MIKpoOHUM mpenapaToM XeTtoMik (1,0 Kr/T) crpusiia 30UTbIIEHIO
BMICTY xJiopodiny a y nuctkax Ha 43—68%. Ilopsia 3 uum, moeIHAHHS IHKpYCTAIlii
HacCiHHSA Ta OONpPHUCKYBaHHS TOCIBIB Oypsika LykpoBoro copty HociBcbkuit
Kpucraninom (10 r/t, 10 r/ra), niABUILYBaNO CyMapHe HAKOMMYEHHS XJIOPOPLIIB Y
JIUCTKAX POCIIHMH MOPIBHAHO 3 KOHTposieM Ha 69% [69].

Hocmikennsimu JI. JI. Pomanuyk ta O. B. 3inuenka [70] 3 BuB4YeHHs Mii
peryasaTopiB pocty pociauH Peromnant, Arpoctumysnnin 1 EmictuM (kKopeHeBHINa
POCIIHH TIepe]] caaiHHsIM OONPUCKYBaIMCh po3unHaMu AaHnXx PPP koHueHTparieto
0,02%) Ha MICKAaHTYCl BCTaHOBJIEHO, 110 BC1 JOCHIKYBaH1 NpemnapaTty CIPHUSIH
30UTBIICHHIO BMICTY XJ0pOo(dily B JUCTKAX 3a OJHOYACHOTO MO3UTHUBHOIO BIUIMBY
Ha PICT POCIUH 1 PO3BUTOK JIMCTKOBOTO arnapary.

B. IlI. Kapnieako ta C. C. lllytko [71] B cBOiX mociigax i3 3aCTOCYBaHHSIM
peryistopa pocty pociauH Perommant y Hopmax 50 mi/ra 1 250 mi/T y mociBax
copu3y MIUIUIM BHUCHOBKY, IO BMICT (DOTOCHMHTETMYHHMX IITMEHTIB Yy JIMCTKax
KyJIbTYpH Y BITHOIICHHI J0 KOHTPOJIIO 3pOCTaB B 3aJIEKHOCTI BiJi HOPMHU Ta
cnioco0y Bukopuctanust PPP na 9% 1 12%.

O. 1. 3a6onotHmii, A. B. 3a6on0THa [72] KOHCTATYIOTh, IO I 3MCHIIICHHS
HETaTHUBHOTO BIUIUBY TepOIIUIiB Ha CUTbCHKOTOCTIONAPCHKI KYJIBTYpU JOLLIBLHO
MOEIHYBATH iX 3aCTOCYBaHHS 3 O10JOTIYHMMHU TpemnapaTtaMu, Mijl BIUIMBOM SIKUX
MOCHITIOIOTECS OOMIHHI TPOIECH B POCIHMHAX, a 30UTBIICHHS BMICTY XJIOpOQiTy
Ipyu BOMY B JINCTKax 3abe3nedye 3pOCTaHHsS BpokaiHOCTi. JloBeneHo, IO mpu
3acrocyBanHi PPP Emictum C (10 mu/ra) BMICT 3eN€HUX MIrMEHTIB Y POCIHMHAX
MIIIEHUIT] PO 3pOocTaB B cepeaHboMy Ha 13%.

UucieHHUMHU HAyKOBUMH JOCTIKEHHSIMU JOBEJAEHO, 0 Yy OUIBIIOCTI
BUIMAJIKIB PETYJISTOPH POCTY POCIMH Ta MIKpOOH1 IpenapaTd CTUMYIIOIOTh

HarpoMa/KeHHs pOCIMHAMH XJOopodiuly Ta MIABUIIYIOTh (OTOCUHTETUYHY



36

aKTUBHICTH XxjoporuiacTiB [73]. Lle noBeaeno 3 BukopuctanusMm Byxkcan BIO Vita
(1,0 n/T) Ha mmennui nonodi [74], Arpoctumyniny (25 Mi/ra) Ha NILIEHUL 03UMIM
[75], bionany (10 mn/ra) Ha Tputukaie ozumomy [42], Emictumy C (20 mi/ra) Ha
coi [77] Ta iHmWKX OIOJOTiYHO  AKTUBHUX PEYOBHMH HA  PI3HUX
CUICHKOTOCIIOIAPCHKUX KYyIbTypax [78—82].

[Ipouecu moauty 1 pocTy KIITHUH OPraHiB POCIMHH, a TaKOXX MPOIYKIIHHI
IpOIIeCH, BUMArarTh OE3MepepBHUX 3aTpaT €HEPrii, 0 YyTBOPIOETHCS 32 PaXyHOK
npoiiecy nauxaHHs. Jlanuii (i3ionoriuHuii mporec € JHKEpesioM  OCHOBHHX
MeTaOOoITIB, AKI CIYTYIOTh BUXITHUM MaTepiajoM JUisl pI3HOMaHITHUX peakuid. 3
olHOTO OOKy, B MpOIECI JIUXaHHS BHTPAYAETHCS ACHMIIbOBAHHWI BYTIJICIb, 3
THIIIOTO — JIUXAaHHS € JHKEPEJIOM CHEPIeTHYHHX 1 BITHOBIIOBAILHUX CKBIBAJICHTIB, a
TAaKOXX — BYIJVICIICBUX CKEJICTIB JUISI HU3KU BaXUIMBUX OIOCHMHTETUYHUX IIIAXIiB
BTOPUHHOTO MeTabonismy [83—-85].

JlocnipKeHHsIMU BCTaHOBJIEHO [86], 110 3acTOCYyBaHHSI PETyJSTOPIB POCTY
pociima Arpormon C (10 miu/t) ta Ans6iT (30 MI/T) chnpusuio 3pOCTaHHIO
IHTEHCUBHOCTI JUXaHHS MPOPOCTKIB IMIIEHHIII 03UMOI MOPIBHIHO 3 KOHTPOJIEM Ha
13—88 Mk Oo/roj, 1m0 CBIAYUTH MPO MO3UTUBHHI BIUIUB HAa POCTOBI 1 OOMIiHHI
IPOIIECH B POCIMHAX JIAHOTO Mpenapary.

3. M. I'punaenko ta A. B. 3a6onoTHa [87] KOHCTAaTYyIOTh, IO IHTCHCUBHICTH
nuxaHHga pociuH mmeHuni sipoi 3a aii PPP Emictum C y nHopmi 10 mu/ra
nigBumryBanach Ha 12% mpotu koHTpoo. [103uTHBHUI BIUTUB HA IHTEHCUBHICTD
JIUXaHHA POCIWH OyJlo BiAMIYEHO W B TOCIBaX T'PEYKH 3a BUKOPUCTAHHS
MikpoOHoro mpenapaty Jliazobakrepun (150-200 ma/T) Ta perymsaropa pocTy
pociuna Pamoctum (50 mu/ra). 3okpema, 3a BHecenHs PPP Pamoctum Ha ¢oni
o0poOku HaciHHs MBIl  Jliazo0akTepuHOM y  BUIIEHaBEAECHUX HOpPMax
IHTEHCUBHICTh nuxaHHS pociuH 3poctana g0 0,80-0,83 mr Bumpimenoro COa/r
cupoi Macu 3a | roguHy, 110 NEepEeBUILYBajI0 KOHTPOJb Ha 8—12% [88].

Biomoriuni nmpemapaTé MOXKYTh BIUIMBATH HA OCHOBHI  MpPOIECU

KUTTEAISIBHOCTI POCJIMH, 30KpemMa ¥ Ha (opMyBaHHS aHATOMIYHOI OyAOBHU
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JUCTKIB, sIKa BIAOOpakae peakililo pOCIMH Ha YMOBHU BUPOLIYBaHHS Ta BIJ SKOi
3aJIeKUTH (POPMYBaAHHS BIAMOBIIHOT OyI0BH JIMCTKOBOTO amapary [89-91].

Cran aHatoMo-MOP(OJIOTIYHOI CTPYKTYpPU PIZHUX CUIBCHKOTOCHOJAPCHKUX
POCIIMH Ha TKAHUHHOMY 1 KIIITUHHOMY PIBHSIX Ta 3MiHH, III0 BUHUKAIOTh Y HUX MiJ
BIUTUBOM €K30T€HHOI perysslii ONpOoAyKUIMHUX MPOIECiB, TOCIIIKYBalIl Oararo
BueHUX [92-95]. Boanouac, y mnepeBaxHId OUIBIIOCTI AOCHIIKEHb BOHU
KOHCTaTyIOTh TO3WTHUBHY JUHAMIKY, fKa BigoOpaxaeTbcsi y (POpMyBaHHI
ONTUMAIPHOI aHATOMIYHOI CTPYKTYpH CUIBCBKOTOCTIOAAPCHKUX KYIBTYp, IO
3abe3rneuye GopMyBaHHS BUCOKOT TPOAYKTUBHOCTI IMOCIBIB.

JlaH1 okpemMux HayKoBI[iB [96—98] cBimuaTh, 110 32 BUKOPUCTAHHS y MOCIBaX
CUTBCBKOTOCIIOIAPCHKUX  KYJIBTYP PETYJISTOPIB POCTY POCIMH 1 MIKpOOHHX
npenapariB, y TOMY YHCJI1 Ha OCHOBI IITaMiB acOI[IaTUBHUX a30T(IKCYBaIbHUX 1
docharmoOLTizuBHUX Oaktepiid (Arar-25K (20 mu/ra), Arpoctumysin (10 mi/ra),
Hiazodit (200 r/t), ®naBobaktepun (0,5 i/T) Ta 1H.) MIABUIIYETHCS MITOTUYHA
AKTUBHICTh POCIMHHUX MEPHUCTEM. 30KpeMa, IHOKYJSIIS POCIUH MIIEHUIll Spoi
niazorpodamu poay Azospirillum cripusie 30UIBIICHHIO PO3MIPIB KIITHH Me30(] Ty
1 KUTBKOCTI XJIOPOILJIACTIB y HUX [99].

JlitepaTypHi JDKepena TakoX CBiq4aTh IPO BIUIMB HA AaHATOMIYHY 1
Mop(dosoriyHy OymOBY pPOCIUH €K30T€HHUX PETYISITOPIB pocTy pociuH [96].
3okpema 3a komruiekcHoi aii TYPy (0,6 n/ra) 3 mikpoeneMeHTaMu JOBEICHO
30UTBIIIEHHS KUTBKOCTI CYJTMHHO-BOJIOKHUCTHX Ty4yKiB y TomatiB [100], bensixomy
(0,01% pozuun) — B Tputukane [101]. 3a BuKkopucTaHHS MIKPOOHOTO Tpemapary
Hiazobaxtepun (175 mu/ra HOpMyY HaCiHHS) 1 peryssTopa pocty pociuH Pagoctum
y HOpMi 250 Mi/T 1u1st 06poOKHM HACIHHA TIepen CIBOOIO Ta OOMPUCKYBaHHS MOCIBIB
PPP Pamoctumom y Hopmi 50 Mmi/ra, y pOCIMH TPEUYKH MPOCTEKYBAIOCS
3MCHIIICHHS YWCia KITHH emiiepMicy Ha OJWHHWII MOBEPXHI JIMCTKA, alie MpHU
IbOMY 3HA4YHO 3pocTana ix mioma [102].

Hocmixkennsimu foseneno [103], mo oOpobka pociaun ropoxy 0,2 mM
BOJHUM po3unHOM [lapakBaTy MoOke MOpYIIYyBaTU KIITUHHY OPTaHi3alliio JIUCTKA

Ta 3MEHIIYBAaTH MDKKIITUHHUN MPOCTIP 1 PO3MIpH KIITUH, Y TOMY 4YHUCIl WU
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enigepmaibHux. 3acrocyBands PPP I'etepoaykcun (0,2 r/1) Ha pociuHax KBacoii
30UTBIIIYBAJIO TOBIIMHY JIMCTKIB (32 paxyHOK 30UIbLIEHHS aCUMUIALINHHOT
TKaHWHM), 3pOCTalla KUIBKICTh KIITHH €MHiepMiCy, KUIbKICTh HPOJAUXIB Ta ix
II0MIa, IO MOB’SA3aHO 3 JAi€l0 ['eTepoayKCMHY Ha MEpUCTEMaTH4yHl TKAHMHHU Ha
eTarni HoJUTy, pO3TATYBaHHS KJIITHH Ta (OpMyBaHHA iXHIX po3mipiB [104].

3a manumu 3. M. I'punaenko ta FO. I. IBacrok [105], 3actocyBaHHs
repOinuay ®adian y HopMmi 90 r1/ra CyMICHO 3 PETYISTOPOM POCTY POCIHH
PeromnanT y Hopmi 50 Mi/T Ha ¢oHI nepeAnociBHOI 0OpOOKH HACIHHS MIKpPOOHHUM
npenapatoMm Puzo6odit y Hopmi 100 mu/t 3 Peromnantom y Hopmi 100 mi/T
cpusiiio (GopMyBaHHIO ME30MOPPHHUX O3HAK JIMCTKOBOTO amapary coi: 3pocTaju
pO3MipH emiiepMaibHUX KJIITHH Ta 3arajibHa MII0MIa JUCTKOBOTO anapary MmociBiB.

binburicte HaykoBuiB [106—110] BiamMivanu 3HaYHUI BIUIMB Ha (POPMYBaHHS
aHaToMi4yHO1 1 MopdooriuHoi OyI0BU CLIBCHKOTOCHOAAPCHKUX pociuH PPP i
MBI, sxi 3yMoBitOBaiy 30UIBIICHHS PO3MIPIB KJIITHH EMiepMICy JINCTKA Ta
JOBXHHH TPOJAMXOBUX IIUIMH, IO BIAMOBIAANO (HOPMYBAHHIO ONTHUMAIBHOTO 32
TUTONIEIO 1 TPOYKTUBHICTIO JTUCTKOBOTO anapary poCiuH.

dopMyBaHHSI POCTUHAMHU ONTUMAJIBHOTO 3a IJIOMICI0 JTUCTKOBOTO amapary
Ma€ BEJIMKE 3HAYCHHS I €(h)eKTUBHOI (OTOCHHTETUYIHOT AisIbHOCTI TociBiB [111,
112]. bionoriuae 3Ha4€HHS PO3MIPIB JIMCTKOBOI IMOBEPXHI MOJIATAE B TOMY, IO Bij
HBOTO 3aJICKHUTh CTYMHiHb IOTJIMHAHHS IOCIBaMU (POTOCHHTETHYHOI aKTHBHOI
paniamii (PAP). [Ins onTuMansHOTO MPOXOHKEHHS (POTOCHHTE3Y MOCIBU TMOBHHHI
MaTd TEBHY IUIONIY JMCTKOBOI TMOBEPXHI, TETUIOBMH 1 BOJHUN OamaHC y BCIH
6ioctepi [113, 114]. Ha nymxy A. A. Huuumoposuua [115], BUCOKY BpOXKaiftHICTh
BiBca Ta IHIIMX 3€PHOBUX KYJIbTYpP MOKHA OTPUMATH, SKIIO IUIOIIA JUCTKIB
POCIIMH 3HAXOAUMEThCA y Mexax 30-40 tuc. m%/ra.

[To3uTnBHMI BIUTMB BUKOpUCTaHHs OionpemnapatiB baiikan EM-1 (20 mi/ra)
ta Exo3opd (200 r/ra) Oymo BiAMIYEHO B MOCiBaxX TpeYKH. 30Kpema, 3pOCTaHHS
IJIOMI1 JTMCTKOBOT MOBEPXHI 32 BUKOPUCTAHHS IUX MpernapariB cTaHOBUiIO 43,2 1
50,5 tuc./m? BignosinHo. IIpy HEOMY HmigBHIIYBaBCs BMICT XJI0poQily B JIMCTKAX, a

koedimienT Bukopuctanua ®AP nmociBamu rpeuku ctaHoBuB 2,6—2,7% [116].
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YuclieHH1 JOCHIIKEHHS Ta HAayKOBO-BUPOOHWYI NEPEBIPKU CBiAYATH, IIO
3aCTOCYBAaHHS PETYJSATOPIB POCTY POCIUH Ta MIKpOOHUX IpemnapaTiB € BaXXJIMBUM
€JIEMEHTOM €KOJIOTIYHO OE3MEYHUX PECYPCOOMIANIUBUX TEXHOJIOT1H BUPOIYBaHHS
CUTBCBKOTOCTIOAAPCHKUX KYJIBTYp, SKHM CHOpHUS€ TPUCKOPEHHIO O10XIMIYHUX
MPOIIECIB B POCIMHAX Ta OUIbII IHTEHCUBHOMY pOCTY POCIHH, 30KpemMa —
MIJBUILICHHIO TOJILOBOT CXOXKOCTi, OLIBII paHHIM MOSBlI CXOAIB, 30UIBIICHHIO
KUTBKOCTI KJIITUH Yy JHUCTKY B 1,4 pasu 1, K pe3yiabTaT — IUIONIl JIMCTKOBOI
noBepxHi — Ha 8—21% Tta y — 1,6 pa3iB IHTEHCUBHOCT1 ()OTOCUHTE3Y POCIIHH, 110
3YMOBIIIO€ 3pOCTaHHs ypoxaiHocTi 3epHa Ha 0,20-0,92 1/ra abo Big 4 10 22% i
HOJIIITIIICHHS HOTO SKOCTI, 30KpeMa IiIBHILICHHS] BMICTY CUPOT0 MPOTeiny Ha 2—4%
[96, 102, 117-119].

JI. @. Ilinan [120], BUB4arO4M BIUIMB PI3HUX HOPM 1 CIIOCOOIB 3aCTOCYBAaHHSA
PPP Arponaiit (20 mur/ra 1 250 mu/T) Ha di3ionoro-6i0XiMivuHI MpoIEecH B
pOCIIMHAX COHSIIHHMKA, BCTAHOBWJIA, IO JOCHIKYBAaHUU MpernapaT CTUMYJIOBAB
HapOCTaHHS JUCTKOBOI MOBEPXHI POCIUH Ha 5—6%. AHanoriyHi pe3ynbTatu Oyio
OJIep’KaHO 3a BUKOpHUCTaHHS B mociBax rpeuku MBII Menanopiz (150-200 mi/T)
ta PPP Arpomaiitr (50 mu/ra), ski CTUMYJIOBaad 30UIBIICHHS AaCHUMUISIIIAHOT
MOBEPXHI JINCTKIB y MOPIBHAHHI 3 KOHTpoJieM Ha 6—10% [121].

H. B. besnep ta in. [122] BigMivaroTh, mo 3a aii npemapary bensixon y
koHneHtpamii  0,0005% mmoma ¢GOTOCHHTETHYHOI TOBEPXHI SUMEHIO SPOTO
30inbIIyeThes Ha 2,4 cm>.

Bimomo, mo mim BIUIMBOM PETyIATOPIB POCTY POCIHUH 1 MIKPOOHHX
npenapariB Bin0yBatoThcsa Mophodizionoriyai Ta 610XiMiuHI 3MIHUA Y POCIIMHHOMY
opraHizmi. 30KpeMa, CIOCTEpIraroThCs 3MIHM y JIHIHHUX po3Mipax creba,
PO3BUTKY MEXaHIYHMX TKAHWH Ta MPOBIMHOI cucTeMu. 3a Jii mpemapaTiB 3a3Ha€
3MiH OyJa0oBa JMCTKOBOTO amapary Ta TOKPaNlyeThCsl CTIAKICTh POCIUH [0
HECTIPUATIMBUX YAHHUKIB 30BHIIIHLOTO cepenoBuiia [123, 124].

3a nanumu T. 1. Porau [125] 3acTocyBaHHsI cyMillll XJIOpMEKBATXIOpUAY (B
koHuentpamii 0,25%) ta Tpenronemy (10 wmi/ra) cyTTeBO BIJIMBAJIO Ha

MOphOMETPUYHI TOKA3HUKUA POCIHUH COHAIIHUKY copty Pnarman. Cymim
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npenapariB 30UIbIIyBaJIa CyXy Macy pOCJIHMH, IUIOILY JIUCTKOBOI TMOBEPXHI Ta
CHpHsiIa MOTOBILEHHIO CTE0Ia.

VY cBoix mpansgx HaykoBli [126—128] Bka3zyoTh, 110 PEryjiasTOPU POCTY
POCIHMH aKTUBI3yIOTh MOTJIMHAHHSA POCIMHAMH a30THCTUX PEUOBUH, 3aBISIKH YOMY
JUCTS Ma€ TeMHO-3ejeHe 3abapeieHHs. Ilpu 1pomMy aBTOpamMu BiIMIYEHO
3pOCTaHHS IUIOIII JUCTKOBOI MoBepXHi Ha 7—13% 111010 KOHTPOTIO.

AHani3 cy4acHMX AOCHIIKEHb BITUM3HSHUX 1 3apyODKHUX BueHMX [129—
132] nmoBoauTh, IO BUKOPUCTAHHS O10JOTIYHMX TpenapariB siK Uisi 0OpoOKu
HACiHHSI, TaK 1 7Sl MOCXOJIOBOTO 3aCTOCYBaHHS B MOCIBaX CLIbCHKOTOCTIOAAPCHKUX
pOCIIMH €, Oe3MepeyHo, OJHUM 3 Hale(PEKTUBHININX 1 HalOE3MeUHIMNUX 3aX0/IiB 3
MOKPAIIEHHS POCTOBHUX MPOLIECIB 1 BPOKAHHOCTI POCIHH.

I'. A. Kaprniosa 1 O. M. 3ro03iHa [133] moBiqOMIISIIOTH, IO 32 PO3ALILHOTO Ta
KOMIUIEKCHOTO BUKOpHUCTaHHs1 OlompemnapatiB Menaden (10 mu/t) + Pusoaprin
(300 r/T) + ®naBobakTrepun (300 MJI/T) PO3BUTOK KOPEHEBOI CHUCTEMHU IIIICHUII
Apo1 MepeBUIyBaB KOHTPOJIb Ha 47—76% BiAMOBITHO.

3a fii peryiasaTopiB pOCTy POCIMH Yy TIOCIiBaX CUIbCHKOTOCTIOMAPCHKUX
KyJIbTYp CIIOCTEPITaEThCA IOCUJICHHS IHTEHCUBHOCTI POCTOBHX IporieciB. Tak, 3a
BukopuctanHs PPP Arpoctumyniny (20 mur/ra) mpocTexyBajaoch 30UTBIICHHS
BUCOTH POCIMH COHSIIHUKY TiOpuay 3amopizbkuit 28 Ha 11-14%. [lpu upomy
3pocTrajna 6iomMaca pociuH, sSKka ckiagana 28—53 1/pociauHy mpoTH KOHTpowo 48
r/pocnuny [134].

[Ipy CcTBOpeHHI ONTUMAaJbHUX yMOB JJsi POCTY 1  PO3BUTKY
CUIbCBKOTOCIIOIAPCHKUX ~ POCIIMH, OCOOJMBO KOPEHEBOI CHCTEMH, Ba)KJIUBE
3HAUeeHs BINIrparOTh MIKpOOHI TIpemapatd, NpHU IbOMY BHACTINOK BIUIUBY
(b131070T19HO AKTUBHUX PEUOBUH IHTPOJYKOBAHUX OaKTEpiil HA pO3MipHU KOPEHEBOT
CUCTEeMHU Ta ii MOTJIMHAIBHY 37aTHICTh 3pOCTA€ CTYIIHb 3aCBOECHHS POCIWHAMH
azorty 3 106puB Ha 19-25% [135, 136].

[Tin miero PPP mpuckoproeThcss HapOCTaHHS HAJA3€MHOI MacH Ta KOPEHEBOI

CUCTEMH, & TOMY OUIbIII AKTUBHO BUKOPHUCTOBYIOTHCS MMOXUBHI PEYOBUHU IPYHTY
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Ta MiHEpaJIbHUX JOOPUB, 3pOCTAIOTh 3aXMCHI BIACTUBOCTI POCIUH, iX CTIHKICTh 10
3aXBOPIOBaHb, BUCOKUX Ta HU3bKUX TeMneparyp, nocyxu [ 137, 138].

C. Il. [lonomapeHko Ta 1H., BBaXaroTb, 110 IpH 3acTocyBaHHI Emictumy C
(20 mu/T, 20 ma/ra) popMyeThcsi OUTBII po3raylykeHa KopeHeBa cucrema [139,
140], mo cnpusie po3BUTKY B 30HI POCTY KOPEHS CUMOIOTHMYHOI MIKpPOOIOTH, sIKa
MPHUCKOPIOE TIPOIIECH POCTY i PO3BUTKY POCIMH Ta TO3PiBaHHS BPOKALO.

VY nocmimax B. II. Kapnenka Ta JI. I. Ilpocsukin [141] 3a BHeceHHsS B
nociBax BiBca royiozepHoro repoinuay Jlontpen 300 y nopmax 0,16-0,66 n/ra y
CyMilllax 13 PEryJsiTopoM pocTy pociuH Anwsdit y Hopmi 0,40 wmu/ra
NPOCTEXKYBaBCA  OUIbII  aKTUBHUM  PICT POCIMH BIBCa TOJIO3EPHOTO 3
NIEPEBUIIICHHSIM J10 KOHTPOJIt0 Ha 5—10%, a 3a BHECCHHS TaHUX HOPM repOinuay Ha
¢on1l 00poOku HaciHHs mepen ciBOoro PPP Anw6iT y HOpmi 0,40 mu/T BHucOTa
POCJIMH Yy BapiaHTax JOCHIAy MepeBUIllyBajga KOHTposib Ha 7—10% BiAMOBITHO.

VY nocnigax A. C. Mepkymienoi [142] BcTaHOBIICHO, 110 3a NEPEANOCIBHOT
00poOku HaciHHsA Topoxy Emictumom C (20 mur/ra) IHTEHCHBHICTH POCTOBHX
IPOIIECIB MIJACHIIIOBANIACH, M0 BUPAXaloch B 1HTEHCU(IKAIl MPUPOCTY BHUCOTH
pocimH 3a 100y 10 1,13-1,22 cm.

BuenuMu Takox 10BeIEHO, 110 BUKOPUCTAHHS PETYIATOPIB POCTY POCIHH Y
OakoBux cymimax 3 repOinumamu [57, 132, 143] Tta Ha ¢oHI 3acTOCyBaHHS
MiKpoOHUX  mpemnapatiB  [144—146], 3abe3meuye MIABUINCHHS  CTIMKOCTI
KyJIbTYpPHUX POCIHH JO CTPECOBUX (PAKTOPIB 1 CIpHUs€ aKTUBI3allii POCTOBUX 1
MPOyKTUBHUX TIPOIIECIB.

VY nocmimkenusax O. B. T'onoapuru i cniaBt. [147], mepenamnociBHa 06poOka
HACIHHA PeryiasiTopoM pocTy pociuH bioman (20 mi/T) 1 MiKpOOHUM TpenapaToM
Puzo6odir (7,0 /1) 3abe3meuyBanga ONTHMI3AMIO CXOXKOCTI M POCTY POCIHH COfi,
CTUMYJTIOBAJIA HAKOMUYCHHS MAacH HAJ3€MHUMH 1 MiI36MHUMHU OpPTaHaMH POCIUH
Ta cupusiia GopMyBaHHIO MOTYKHOT (POTOACHMINAIIIHOT TUCTKOBOT MTOBEPXHI.

M. IO. IletpoB Ta iH. [148] BCcTaHOBUIN MO3UTUBHUN BIUIUB PO3ALIHHOTO

3acTOCYBaHHS perynstopiB pocty pociun Cuik (10 mu/ra) 1 @nop ['ymart (0,5 n/ra)
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Ha ()OTOCHUHTETUYHY MPOAYKTHUBHICTH MOCIBIB MIIECHUIII sIpOi, (POPMYBAHHS IO
JUCTKIB Ta HAPOCTaHHS CyX01 010MacH pPOCIIUH.

O. B. boueBap [149] nmoBimomiisie, mo y ¢as3l KOJIOCIHHS HaJ3eMHa Maca
POCIIMH STUMEHIO SIPOr0, HACIHHA SKUX OyJI0 00pOOJIEHO peryasiTopoM pocTy Arat-
25K (40 r/1), cranoBwia y copty Amant — 10,4 1/ra, copty 'anaktux — 9,9 1/ra,
110 MEePEBULITYBAJIO KOHTPOJIbHI MOKAa3HUKHU BinoBiaHo Ha 1,16 1 1,06 1/ra.

JI. A. bagoBcbka Ta iH. [150] moBimomIIsitOTH, IO MEpPEANnociBHa oOpoOKa
HACiHHS KYKYPYI3H PETYJIATOPOM POCTY pOCIMH KpOTOHONAKTOM ITiiBHIIYyBajia
eHeprito mpopoctaHHsi B cepeaHboMy Ha 10%. Ilpu mpomy akTuBi3yBaBcs picT
KOPEHEBOI CUCTEMH, MiIBUIIYBAJIACh KUTTE3AATHICTh MPOPOCTKIB, 30UIBIITYBaaCh
TUTOIIIA JJMCTKOBOTO anapaTy Ta MOJIMIIyBajach CTPYKTypa BpOXKaro.

3a nanumu [. M. Mann3sioka ta iH. [151], 3actocyBanus PPP Panidbapm (25
MJI/T) 3a OOpOOKM HAaciHHS NIIEHUIl 03uMoOi copTy CMyriasHKa 3HA4YyHO
CTUMYJIIOBAJIO B MTOYATKOBUH MEP10J Bererarlii KyJIbTypy PICT KOPEHEBOI CUCTEMH,
BHACJIIJIOK YOTO JIOBXKMHA KOpEHIB 30imbmiyBagack Ha 20-22%, a JoBkKHHA
napocTkiB — Ha 18—54% y nopiBHSHHI 3 BapiaHTamu 0e3 BUKopuctanus PPP.

Jocmipkenas: HaykoBIIB [152—156] Takoxk cBigyaTh, IO BHKOPHCTaHHS
PEryJsATOpPIB POCTY POCIMH OKpeMo Ta Ha (OHI 3aCTOCYBaHHS MIKPOOHHMX
npenaparis, 3a0e31nedye MiIBUINCHHS CTIMKOCTI KyJbTYPHUX POCIHH JI0 CTPECOBUX
YUHHUKIB 1 CIIPUSIE aKTUBI3aIlll POCTOBUX 1 MPOAYKIIIMHUX IPOIIECIB.

BaxnuBuM nuTaHHSAM, 1[0 BHU3HAYa€ MOXKIMBOCTI MaKCHMalbHOTO
HAaKOMMYEHHSI POCIMHAMH opraHigyHoi pedoBuHu (mo 90-95% cyxoi wMacu
BpOXKaw), € mporec (HOTOCHHTE3y, SIKOMY HAJICKUTh MPOBITHA POJb Cepe
YUHHWKIB, 10 BHU3HAYAIOTh MPOAYKTHUBHICTH CLIBCHKOTOCIOAAPCHKUX KYIBTYP
[157, 158]. MoBenaeHo, IO aKTHBi3aIllis OCHOBHHMX MpoleciB (poTocuHTE3y,
MOJIIMIIIEHHS. YMOB POCTYy 1 PO3BUTKY pPOCIWH Ta TOCWUJIEHHS CTIMKOCTI 0
¢iTomaroreHiB 3a0e3MeuyloTh 3pOCTaHHA YPOXKANHOCTI CUILCHKOTOCIIOAAPCHKUX
KyabTyp Ha 5—20% [159-162].

Temnu yTBOpeHHS OpraHivHOT PEUYOBHHU HA OJUHUITIO JTUCTKOBOI MOBEPXHI

Ta ii BTpaTU BHACIIAOK MPOIECY TUXaHHS, BIAMHUPAHHS Ta YACTKOBOI'O OITaJIaHHS
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JUCTKIB MPOTATOM BereTallii KyJIbTYpH 3HAYHO BILUTUBAIOTH Ha (OPMYBaHHS YUCTOI
MpOayKTUBHOCTI (hoTocunTe3y (UIID) [163].

3a pmanmumu 3. M. I'punaenxo ta P. M. Ilputynsxa [164], y mociBax
TPUTHKAJE O3MMOIO PIBEHb IOKAa3HUKIB YUCTOI MPOAYKTHUBHOCTI (DOTOCHHTE3Y
3aJIe’KaB BiJl 3aCTOCYBaHHS perylisitopa pocty pociau bionan y Hopmi 10 mii/ra, ne
UI1d nepeBuiyBago KOHTpoJIb Ha 2—5%.

JlocnimKeHHsIMU BCTAHOBJIEHO [165], 1110 BUKOPUCTAHHS T'yMaTy HATPIilO JJIs
00poOku HaciHHS TpuTukane sporo (0,5 7/T) 1 BHECEHHS MOro Mo BEreTyrUYuX
pociunax (0,5 n/ra) 3a0e3medyBajo 3pOCTaHHS YHMCTOI MPOAYKTUBHOCTI
dboTocuHTe3y TpoTH KOHTpOdat0 Ha 6—10%. 3a KOMIUIEKCHOTO 3acTOCYBaHHS
npenapatiB rymary Hatpito (0,5 1/T) Ta AxBamikey (1,0 kr/ra) ayis nepeanociBHOI
00poOKM HACIHHSA TpUTHUKAJE SPOro (OTOCHHTETHYHA MPOAYKTHBHICTH POCIUH
3pocTajia IPOTH KOHTPOJt0 Ha 22%.

3a manumu 3. M. I'puniaeako 1 A. O. Uepneru [166], mpu 3acTocyBaHHI
repOimay Kamibp 75 y Hopmi 50 r1/ra umMcTta OpOAYyKTHUBHICTH (POTOCHHTE3Y
POCIIMH STYMEHIO O3MMOTO IEpeBHUIIlyBajia KOHTPOJbHUI BapiaHT Ha 6%, a mpH
cymicHomy BHeceHH1 3 PPP bionan (10 mur/ra) neit mokasHHK 30UTBIIYBaBCS 110
9%.

Kopenesa cucrema pociuH, sIK BiIOMO, 3HAXOAUTHCS B OTOYEHHI ITPYHTOBHUX
MIKpPOOPTaHi3MiB, $Ki YTBOPIOIOTh CBOEPITHUM «40X0I» — puzochepy, 1 €
Tpo)IUHUMH TIOCEpEHUKAMH MDK TIPyHTOM 1 pociauHoro. Puzocdepni
MIKpOOpTraHi3MH TEPETBOPIOIOTh HEAOCTYIHI JJIi POCIMH CIONXYKH y MOOUIBHI,
ONTUMAJIBbHI 7151 MeTabomi3My. CiiJi TAKOK KOHCTATyBaTH, IO POCIWHU HE B 3M031
3a0e3MeunTd TPOHWKHEHHS KOPIHHSA JO0 BCIX TPYHTOBHUX arperariB, Ha SIKUX
azcopOOBaHO TMOXXMBHI pPEYOBMHM. B 1pboMy 1iM axkTHBHO JONOMAararoTh
MikpoopraHizmu [ 167, 168].

Y  nmocmimkeHHSX 0aratb0X BYEHHX BIAMIYEHO TMO3UTHBHUN BILIUB
OlompenapariB Ha PICT 1 PO3BUTOK OCHOBHUX TPYI IPYHTOBUX MIKPOOPTaHI3MiB
[169-172]. Tak, O. B. IllepcTtoboea [173], moBimomiisie, 10 BUKOPHCTAHHS

OlompenapariB, OCHOBOIO OUIBIIOCTI KUX € JA1a30Tpodu, CIpusie 3pOCTaHHIO B 1,5



44

pa3za KUIBKOCTI a30T(IKCYyBaJIbHMX OakTepii y pusochepi SUMEHIO, COpro i
TMIIEHUIIl 03UMOT.

PanionanbHe BUKOPUCTaHHS MPUPOJHUX PEYOBHH, O10JOTTYHUX MpEnapaTiB
€ TEOPUTUYHO-KOHUENTYaJIbHOI 0a3010 A1 CTBOPEHHS 010- 1 MIKpOOI1OJIOTIHHOTO
METO/IB 3aXUCTy pOCIMH BiJl WIKIAHUKIB Ta XBOopo0. OcTaHHI CKJIaAarOTh
YHIKaJbHUN €KOJIOTIYHUN HaIMpsMOK HOBOI CTpaTerii 3aXUCTy POCIHH, SIKUUA B
i1eani TIOBUHEH TMPHUBECTH 10 BCTAHOBJICHHS TOCTIHOTO CaMOPETyJII0Y0To
npolecy po3BUTKY npupoau [172, 174-176].

3a manumu gocuikenb . A. Kapmnosoi [177], iHokynsamiss HaciHHs MBII
Puzoarpun (0,6 kr/ra Hopmy HaciHHs1), @naBobakrepun (0,5 j1/ra HOpMY HACIHHSA)
ta PPP Menaden (10 mii/T) cTUMyNIOE PICT Ta PO3BUTOK KOPEHEBOI CHCTEMU
POCIIMH TMIIEHHUIl Ta SYMEHIO 32 paxyHOK aKTUBI3allli moyaTKoBUX (}i3i0y0ro-
010XIMIYHUX TPOLIECIB MPHU MPOPOCTaHHI HACIHHA. Tak, MakCUMalbHUU e(eKT
CTUMYITIOBIBHOT J1i KOMIUJIEKCHOTO 3aCTOCYBaHHs OlompernapariB BiAMIYEHO Y
¢a3u KOJOCIHHS Ta MOJIOYHOT CTUTJIOCTI, JIe TIEPEBUIIIEHHS KOHTPOJIbHUX BapiaHTIB
cknanano 39-42% y pocnud nmeHuIll i 13-22% — suMeHro.

[HOKyNAIiT  HACIHHA  aCOI[laTUBHHUMH  MIKPOOpraHi3MaMH  JIO3BOJISIE
MiCUINTH KOPEHEBI BUILICHHS, 30UIBIIATH OioMacy 1 MOTJIMHAJIBHY MOBEPXHIO
KOpEHIB, cTUMyNIoe HanaxomkeHHs B kopeni NO;, H.PO. i K- Mikpoopranizmu
3maTHi 1HTiI0yBaTHM PO3BUTOK IATOT€HHOI MIKpOOIOTH depe3 MPOIyKyBaHHS
anTuOioTUKIB [178].

[lo3uTHBHMIA BITMB HA BIPYJIEHTHICTH OyIh00UKOBUX OakTepid y puszocdepi
coi Bigmiueno O. O. Anekceeum Ta B. Il. Ilatukoro [179] 3a mepeamociBHOi
IHOKYIAIIT HAaciHHSA OakTepisiMu mrtamamu Bradyrhizobium japonicum M8 Ta
634b.

Excnepumentansaumu aocaiypkenusmu H. FO. Mamait [180] BcTtaHoBieH1
3MIHM B KUTBKOCTI MIKPOOPTaHI3MIB Ta IEIOI030JITHYHIA aKTUBHOCTI TPYHTY 3a
BUKOPHUCTaHHS MikpoOHoro mpemapary Jliazodpir (200 r1/T), Ha OCHOBI
acoIlaTUBHUX a30T(¢IKCaTOPiB, IPU BUPOIILYBAHHI SUYMEHIO SIPOTO Ta KyKYypyI3H.

30kpema, 3arajibHa YMCENbHICTh MIKPOOPraHi3MiB y puzocdepl poCiauH 3pocTaiia
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Ha 25-28%, KUIbKICTh aMOHI(IKYyBaJIbHUX, HITPU(]PIKYBaJbHUX, a30T(PIKCATOPIB —
Ha 12-19% Ta Ha 17-28% 30u1bI1yBanacs 1eI0030pyilHIBHA aKTUBHICTD IPYHTY.

I'. O. Iyrunceka [181] moBigomiisie, MO THOKYJISIISA HACIHHS COI1 IITAMOM
Oaktepiil B. japonicum 71T cupusie MiIBUILEHHIO a30T(IKCYBaIbHOT aKTUBHOCTI1 Y
4,5 pasu. [lpu upomy BUKOpHUCTaHHSI perynstopa pocty pociauH Emictum C Ha
¢dboH1 1HOKYIAII HACIHHS MIACUIIOE OpraHoreHe3 OynbOo4oK, a 3aBiusku fAii PPP
Eneii, maca Oynbp0o4ok 30u1bIIYyBaNacs y 2,7 pasu, a30T(iKCyBalibHa aKTUBHICTh —
y 1,5 pa3u nopiBHSHO 13 IHOKYJILOBAaHUM KOHTPOJIEM.

3. M. I'puniaenko 1 A. O. Yepnera [182] moBiIOMIIAIOTH, 110 3aCTOCYBaHHS B
nmociBax siaMeHto o3umoro repoimuay Kamidp 75 y nopmi 40 r/ra cymicHO 3
biomanom (10 wmn/ra) copusie  30UIBIICHHIO — 3arajibHOI  YHCEIBHOCTI
MIKpoopraizaMmiB y puzocdepi Ha 25-ty 100y o6miky Ha 10-14%, nopiBHSIHO 13
CaMOCTIMHHMM 3aCTOCYBAHHSM II1€1 5K HOPMHU TepOiIuy.

B. B. Boakoron i M. C. Komok [183] BigmiuaroTh y CBOil mpailii, II10
MikpoOHuii mipenapaT Pusorymin (2,0 xr/t) copusB 30UIBIICHHIO KUIBKOCTI
Oy1b004YOK, YTBOPEHUX IHTPOAYKOBaHMM ImTamMoM (10 55%), 3abes3neuyBaB
3pOCTaHHS HITPOT€Ha3HOi aKTUBHOCTI, @ TAaKOXX — aKTHBHOCTI ITyTaMiHCUHTETAa3u
MOPIBHSHO 3 IHIIMMHU OaKTepiaIbHUMU TIperapaTaMH.

B. II. Kapnenkom ta C. C. lllytkom [184] noBeneHo, 110 3a BUKOPUCTAHHS
perymnstopa pocty pociuH Peromiant (o0po6ka Hacinas (250 mi/T) # mociBiB (50
MJI/Ta)) 3arajJibHa YUCENbHICTh MIKPOOPTaHi3MIB Ta MIKPOMIIIETIB TOCIBIB COpPHU3Y
MepeBUIIlYBaJIa KOHTPOJIb Ha 5—47%.

Hocmimxenas A. A. Jlanenko [185] cBimuaTh, mo 30UIBIICHHS KILIBKOCTI
OaxTepiit puzochepu rpeukn Ha 31% Oyno BigMiueHO y BapiaHTax 3 0OpPOOKOIO
Hacinusa nepen ciB6oto MBIIT Jliazo6akTepun (175 ta 200 mi/ra HOpMY HACIHHS)
cymicao 3 PPP Pagoctum 250 M/t 3a HactynmHoi 00poOku nociBiB Pagoctumom 50
MJ/Ta.

Otrxe, HaBeA€HI JaHI CTOCOBHO MPOXOKEHHS (P1310J0T0-010XIMIYHUX
MPOIIECIB Y POCIMHAX Ta MIKPOOIOJOTIUHUX — y IPYHTI 3a OOpOOKM TMOCIBIB

O10JIOTTYHUMHU TIpenapaTaMyd € PI3HOCTOPOHHIMH, IO BKazye Ha HEOOXITHICTh
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OUIbII TAMOIIOr0 BUBYEHHS MUTAHHS 1 CHUCTEMAaTH3allili OTPUMAaHHX JaHUX,
OCKUIbKM JaHl MPOLECH 3alekKaTh BIJ HU3KM YWHHHUKIB: HOPM Ta CIOCOOIB
BHECEHHS IpenapariB, MOTOJHUX YMOB, Mepioay ixX aii 1 iH. Tomy, AOCHIIKEHHS
BIUIUBY pEryjsiTOpiB POCTY POCIMH 1 MIKpOOHUX ImpemnapariB Ha (i3ionoro-
010XIMIYHI IPOLECH B POCIMHAX 1 MIKPOOI0JOTIYHY aKTHUBHICTh IPYHTY Yy MOCIBax

BiBCA r'0JIO3EPHOTO € BKpail BaXKJIMBUMHU.

1.2. IIpoayKTHBHICTH NMOCIBIiB 3¢PHOBHMX KYJbTYP, Y TOMY YHCJi i BiBca

roJ103epHOro, 3a Aii 0ioorivHMX Npenaparis

[Tpobema OJIepKaHHS BHUCOKOSIKICHOT KOHKYPEHTOCITPOMOKHO1
CUTBCBHKOTOCTIOAAPChKOT  MPOAYKIii HaOyjda OCTaHHIM  9acoM  OCOOJIMBO1
aKTyaJIbHOCTi, B 3B’SI3Ky 3 BHXOJOM YKpaiHW Ha MDKHApOJAHWH pPHHOK Ta
HEOOXIJTHICTIO 3aXHCTy BJIACHOTO TOBAapOBHPOOHHWKA BIiJ JEIIEBOr0 IMIIOPTY.
CydJacHi IOCATHEHHsI y BUBUCHHI ICHYIOUHMX Ta pO3pOOIll HOBUX PETYISATOPIB POCTY
POCIIMH 1 MIKpOOHUX TIpernapaTiB J03BOJSIOTh BU3HAYUTH HUISXH I1IBUIICHHS
YpOXKaWHOCTI Ta SKOCTI BpOXKaK CUIbCBKOTOCIIOAAPCHKUX KYJIBTYDP, 3aBISKU
onTtuMizalii OI1OJOTIYHMX TMPOIECiB B POCIMHAX Ta IPYHTI Ta BCEOIYHOTO
BUKOPHUCTAHHS MOKJIUBOCTEH arpoueHosy [124, 172, 186].

3acrocyBanus PPP ta MBII migBuiye Bpo>kalHICTh 1 SKICTh BUPOIIYBAaHO1
MPOIYKIlii, OMIPHICTH M0 XBOPOO 1 IHIIUX CTPECOBUX BIUIUBIB, TOKPAIILYE
3aB'sI3yBaHHS IUIOJIB, MPUIIBUAIIYE JO3PIBAaHHS, 3aM00ira€ BUJISTAHHIO 36PHOBUX
KYJbTYp, 3HWXKYE BMICT B IPOAYKITii HITpaTiB 1 pagionykiiais [ 187, 188].

Perynaropu pocTy pociMH 31aTHI MiABUIIYBAaTH BpOXail OCHOBHHUX
noboBux KynbTyp Ha 10-30%. 3acTtocyBaHHS perylaTOpiB pPOCTYy POCIHH
MOKpAIye CKIAI0BI MPOIYKTUBHOCTI POCIUH (BUCOTY POCIIHH, KUTBKICTh 3€pEH B
kozoci, macy 1000 3epen), miaBHUILYye BpoKaHICTh KynbTypu [23, 189, 190].

Bceranosneno [191], mo 3a BUKOPUCTaHHA B MOCIBaX SUYMEHIO SIpOro Araty-

25K (20 wmn/ra) cymicHo 3 Jlintypom (100 r/ra) nokpaunryBanucs ¢i3udH1
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MOKAa3HUKHU 3€pHa, a caMe: KpyIHICTh 3pocTtana a0 89%, maca 1000 HaciHUH — 3
44,8 T 1o 48,9 1, Hatypa — 10 658,1 /1 npu 635,2 1/1 y KOHTPOJTI.

A. O. lleBuenxo [192], cBinuuTh, 10 IpU JOMOCIBHOMY 3acTocyBaHH1 PPP
MOJIbOBA CXOXKICTh HACIHHS MIIEHMIII 03UMOI B CepelHbOMY 3pocTtana Ha 5%, a
HACIHHS MILEHHUL, BUPOIIEHE Ha JOCIIIHUX AUISHKAX, BIAPIZHSIIOCA OLIBIIOO
a0COJIIOTHOIO BAarol Ta Majo BHIII MOKa3HUKH JIA0OPATOPHOI CXOXKOCTI U eHeprii
IPOPOCTaHHS.

T. A. Copoxka [193] BuByasia BIUIMB nepeanociBHoi 00poOku HacinHs PPP
Omin-Okctpa (200 mi/t), Hupkon (2 mi/T), Kpezauun (1 mn/t) 1 Poctok (0,5 11/T)
Ha MPOJYKTHUBHICTH MOCIBIB Ta AKICTh 3€pHa MIIEHUII 03uMoi copTy [lioHepchka
32, ne mpubaBka BpoXKaro CKjajana y BapiaHTax 3 OmiHoMm-Okctpa — 1,1 11/Ta,
Poctkom — 1,2 m/ra. Haiikpamuii BIJIMB Ha BMICT KJIEHKOBMHU B 3€pHI OyB Y
BapiaHTi 13 BUKOPUCTAHHIM OMiHA-DKCTPa, 1€ KUIbKICTh KJIEHKOBUHH 3pOCTasa Ha
2,7%.

B ymoBax noasoBoro nocininy B IliBnennomy Creny YkpaiHu BCTaHOBJIEHO,
0 TMepeanociBHa OakTepu3allisl HAaciHHSA KoMIUIekcoM mpenapatiB (Puzobodir,
®docdoentepun 1 biomominua) MigBUIIMIA YPOXKAWMHICTD HACIHHS COPTIB HYTY
Anteit, bymkak 1 Ilam’ste Ha 1,5-6,0 1wra (38-54%) mnopiBHIHO [0
MOHOTHOKYIAIIIT [ 194].

HaykoBusimu  BctanoBieno [128, 195-197], mo mnpu chouisHOMY
3acTocyBaHHI 13 3acobamu 3axucty pocinuH PPP  peanmpHo 3a0e3mnedyioTh
3MEHIIICHHS HOPM BHUTpaT repOimmuaiB Ta iHcekTodyHTiuaiB Ha 20-25% 3a
paxyHOK Kpalioro MHpPOHUKHEHHS OCTaHHIX y KIITHHU POCIUH 0e3 3HMKCHHS
3aXUCHOTO €(EeKTy, 3SMEHIIYIOTh (PITOTOKCHYHY Ta MyTareHHY Jil0 MEeCTUIUIIB, 110
CHpUs€ KPAIIOMYy PO3BUTKY BETETYIOUHUX POCIHH, MIICHICHHIO (POTOCUHTETUYHOI
aKTUBHOCTI, MOCUJIIOIOTH PO3BUTOK JIMCTKOBOI MOBEPXHI Ta T€HEPATUBHUX OPraHiB,
30UTBIIYIOTh KUIBKICTh 3€pPHHH B KOJIOCI Ta iX Macy, CHOPHUSAIOTH MiJBUIIECHHIO
BMICTY OUIKIB Ta KJIEHKOBHHH, MOKPAIYIOTh SIKICTh 3€pHA, 30UIBIIYIOTH BMICT
IYKPY B KOPEHEIUI0JlaX IYKPOBUX OYpsIKIB 1 BUHOTPA/y, MOKPAILYIOTh TOBAPHICTh

KapTOILTi 1 0OBOYEBOT MPOTYKITII.
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M. B. Cenux Ta 1H. [198] y cBoiif poOOTI qIALIUIM BUCHOBKY, IO PETYIATOPU
pocty pocnun Hikdan (10 mu/t) B cymimi Jlirnac A (2,0 1/T) MawTh CyTTEBUM
BILJIMB Ha YPOKaHICTh MIIEHUII 03UMO]1 1 JOpMyBaHHS i CTPYKTYPHUX €JIEMEHTIB.
[IpubaBka Bpoxkaro ckiagana Big 2,3 g0 23,3 m/ra, Takox y BaplaHTax JOCHIINy
OyJs0 BIIMIYEHO MiJIBUIICHHS MOKA3HUKIB CKJIOBUIHOCTI Ta HaTypu 3€pHa, a Maca
1000 HaciHMH 3pocia y NOPIBHSAHHI 3 KOHTpoJieM Ha 2—6%.

Hocmikennsimu H. 1. T'opbadenko [199] BcTtaHOBIEHO, 10 YpOXKAMHICTD
COpro IyKpOBOIO 3a MepeamnociBHOi Oaktepusalii HaciHHsS MikporyminoMm (10
kr/t) ta Ilomimikcobakrepunom (150 mi/T) 3poctae Ha 5-9%, Buxim OGloeTaHOITY
30utbIyeTbes Ha 0,3 T1/ra. 3acTocyBaHHsA JlaHUX OlompenapariB  CHPHSIIO
3MEHUIEHHIO BTPAaT BOJOPO3YMHHHUX T'yMYCOBUX pE4OBMH Ha 28-32%, a3ory
(aitpatiB) — Ha 11-15%, kanbuiro — Ha 7%, marHito — 8—15%.

Hocmikennsimu HaykoBIiB [132, 140, 200-204] BcraHoBieHO, 1m0 3a Aii
PPP i MBII ypokaifHICTh KOJIOCOBHX 3€pHOBUX 3pocTae Ha 5—-14 1/ra, 3epHa
KyKypya3u Ha 12-25 1/ra, coi — 5-7 n/ra, 1mykpoBux OypskiB — 30-80 1/ra,
tomaTiB — 35-90 n/ra, oripkiB — 25-80 1/ra, kaprormii — 30-90 1/ra. OgHOUacCHO
3pocTae BMICT OUIKY 1 KICHKOBHHM B IIIICHHII, MNPOTEiHY B KYKYypy.a3i,
MiABUIIYETHCS IYKPUCTICTh OYpSAKIB Ta BMICT OJii B COHAIIHMKY Ta SKICHI
MOKA3HUKU THIINX KYJIBTYP.

[To3uTHBHUIA BIJIUB PETyJISITOPIB POCTY POCIMH Ha KYKypyA3y BiMIUeHO B
nocmngax 3 ['ymi (20 1/1m) pa3om 3 MiKpoeleMEHTaMH, JIe¢ YPOKAWHICTh 3eJIeHO1
MacH nepeBulyBaia KOHTposb Ha 21,7% [205].

P. A. T'yrsaacekuii Ta iH. [206] cTBEpKYIOTH, 110 3aCTOCYBAaHHS TepOIuIy
[Tynecap 40 (0,8 m/ra) Ha (oHI THOKYIAIMII HACIHHS MIKPOOHUM MpernapaTom
Puzo6odir (300 r/ra) crnpusiia 3pOCTaHHIO MOKAa3HUKIB ypOKAHOCTI 1 BMICTY
Oika B 3epHI TOPOXY BITHOCHO KOHTPOJIBHOTO BapiaHTy B cepeaubomy Ha 15,7% 1
4,2% BIIMOBIIHO.

VY nocminax A. 1. I'mpku, O. I'. Auapeituenko ta I. O. Kynuka [207] cyTTeBe
30UTBILIEHHS 36PHOBOI MPOJYKTUBHOCTI POCJIMH STYMEHIO SIpOTro OyJio y BapiaHTi, Je

HaciHHs 00poOIsuH OionpenapatoM GochopmobLnizyroyoi aii [lonimikcodakTepun
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(150 ma/T) — ypoxkaitHicTh cTaHOBuUAA 4,22 T/Ta, 1110 OUIbIIE 32 KOHTPOJIb Ha 9,9%.
[Hokynsuis HaciHHS nepen ciBOoro [lomiMikcoOakTepuHOM y TIO€JHAHHI 3
MikposoopuBom Peakom (5,0 1/T) cnpusiia oTpuMaHHIO npubaBku Ha piBHI 0,75
T/Ta a60 19,5%.

Psin mayxoBiiB [208—210] moBiAOMIISIIOTb, 1110 3aCTOCYBaHHS 0101HOKYJISTHTIB
Puzorymin (600 r/ra), biodhochopun (1,5 1/1), Puzobodir (2,0 1/r) Ta peryiastopis
pocty pociaun Emictum C (10 mn/t), 'ayncun (4,0 n/ra) y mociBax 6000BHX
KyJbTYp clpusie 1HTeHCU(IKalli TeHEPATUBHOIO PO3BUTKY POCIUH (30UIBLIEHHIO
KUIBKOCT1 KBITOK Ta 30epekeHHI0 000iB 0 (a3u MOBHOI CTUTIIOCT1), 3POCTAHHIO
o3epHeHOoCTI pociuH, Macu 1000 3epeH, MOKPAIICHHIO MIHEPAIBHOTO KUBJICHHS
azoTroM 1 ¢gocdopom, mo 3adesneuye GOpMyBaHHS 3POCTAIOUOTO PIBHS BPOXKAIO
06000Bux Ha 13,0-16,8%.

3a nanumu O. M. I'purop’eBoi [211], nepeanociBHa 6akTepu3allis HaCIHHS
coi OiosioriyHUM mpenapatroM Puzorymin (200 T Ha rekTapHy HOPMY HaciHHS) 3a
MIOCXOJ/IOBOTO BHECEHHS peryisitopa pocty pociuH bionan (20 mu/ra) mo3Bonuiia
OTpUMATH MPUPICT ypoxkaitHOCTI 3epHa Ha piBHI 0,29 T/ra a6o 13,1%.

JlocmiKeHHs, TPOBEACHI IpaHCHKUMH BUYCHMMH Ha JOCHITHOMY ITOJ1
arpoHoMiuHOTO (haKynbTeTy YHiBepcuTery Tabpi3 B Ipani [212], moka3anu BIUIMB
Ha MPOAYKTHUBHICTH COPro IyKpoBoro Oiompenaparis: biocymnep (ckmamaerses 3 34
Oakrtepiii Azotobacter, Azospirillum, Pseudomonas ta Bacillus) i ®ocdat bpaBap-
2 (cxknamaetbes 3 Oakrepiit Pseudomonas n Bacillus). Tak, HaWOUTBIINN TTOKA3HUK
ypoxaitHocTi cyxoi 6iomacu (39 1/ra) Oyno OTpUMAaHO 3a IMIKUBIECHHS POCIUH
npenapatom bpaBap-2, a HallMeHITUN — Ha KOHTPOJIbHUX AuTstHKax (12 1/ra).

Y po3poOIii TEXHOJNOTIH 3aCTOCYBaHHS MIKPOOIOJIOTIYHMX TperapaTiB
BOXJIMBUM € MOKJIMBICTh KOMILJIEKCHOTO iX BHUKOPHUCTAaHHA. Tak, MOETHAHHS Y
cymimax Jliazodity (200 r/1), ®ochoenrepuny (100 mu/ra) Ta bionmoniuay (100
MJ1/Ta) 3a0e3neuye mpubaBKy ypoxaro 3epHOBHUX 10 24% [213]. BcranosieHo, 1o
THOKYJISILISL HACIHHS JIIOMMHY >KOBTOTO AKTUBHUMH IIITaMaMu OyJlIbOOUYKOBUX
OakTepiit 3a0e3neuye mpupicT ypoxaw 23—-34% NpoTH KOHTPOIIO, 3aJIEKHO BiJl

TEHETHYHUX 0COOMUBOCTEN copTy [214].
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3a pmamumum BueHux A. I'. MycaroBa, O. M. I'purop’eoi Tta T. M.
I'purop’eBoi [215], ypokalHICTb 3€pHa SUMEHIO SPOr0 BiJl 3aCTOCYBAHHS
oionpenapariB @ochoenrepun (100 mn/ra) Ta Mikporymin (1,0 xr/t) y copry
Co3zoniBcbkuit 30u1bmmIacy Ha 0,09-0,42 1/ra, y copty Crankep — Ha 0,13-0,38
T/ra 1 ctanoBuna 3,44; 3,33 ta 3,32 1/ra BiInOBIIHO.

Buxopucranns OakrepianbHoro npenapary ®nasodakrepus (0,5 1/ra HOpMy
HACIHHSI) CIPUSIIO MIABUIEHHIO BPOXAWHOCTI TpuTHKale copty Yrpo Ha 0,2-0,5
T/ra Ta 30ubmenHo Macu 1000 nacinuH Ha 7—10% npoTtu koHTpOstO [216].

Pesynbratn nocnimxens JI. 1. KonoBanenko, B. B. Moprynosa, K. B.
[lerpenko [175] cBimuaTh npo 30UIbIIEHHS BpoxkaiHOCTI 3epHa Ha 0,43—-0,67 T/ra
Ta BMICTYy Oinka — B cepeaHbomy Ha 0,84% 3a paxyHOK KOMIUIEKCHOTO
3acTocyBaHHs Arpoctumyininy (25 mu/t, 20 mi/ra) s mepeanociBHOi 0OpoOKu
HAcCiHHS 1 OONPHUCKYBaHHSA IOCIBIB siuMeHio siporo. CyMiCHE 3acTOCYyBaHHS
ArpocTUMyIiHY Ui OONpHUCKYBaHHS TOoCiBiB 1 Mikporyminy (1 kr/t) s
THOKYJIAIIT HACIHHS 3a0e3meunsio npupicT BpoxkaitHocTi — 0,43 T/ra Ta 301IbIICHHS
BMICcTy Oinka. 3actocyBanHHs Arpoctumyniny (25 mu/t), Emictumy C (10 mi/T)
JUISL TIEPEATIOCIBHOT OOPOOKH HACIHHS STYMMEHIO 3a0€3MeUrIIO MiABUIIEHHS BPOXKAIO
10 4,1 1/ra, mpu bOMY 30UTBIIMBCS YUCTUH MPUOYTOK Ta OKYIMHICTH JOJATKOBUX
BUTpaT N0 2 TpH. [217]. 3a 00poOKM BEreTyroYMX POCIWH MIICHHUIl O3UMOi
Emictumom C (10 mun/ra) mpupict 3epHa ckinangaB 1,7-2,4 w/ra [218]. 3aBmsiku
3actocyBaHHI0 Oionpenapary Arar-25K (20 mi/ra) mpubaBKu BpOKar0 3€pHOBUX
KyabTyp ckiamanu Big 1,5 mo 12,9 w/ra mpu onmnHowacHid ekoHomii 15-20%
a3oTHUX 1 pochopuux modbpus [219].

M. 1O. Iletpor i C. 1. JIlym6poB [220], miiinum BucHOBKY, mo PPP Arar-25K
(20 mn/ra) 1 MBIl Dxcrpacon-55 (1 7n/T) BUSBISIOTH 3HAYHWN BIUIMB Ha
TEXHOJIOTIYHI TOKa3HWUKM SKOCTI 3epHa mieHuIl o3umoi. Jlani mpemapatu
ITIIBHMIIYBAJIM BMICT CHPOi KIICHKOBHHM Ha 3—7 %, nocararodu Beaundunu 27-31%.

[Iupoxe BUKOPUCTAHHSA 010JIOTTUHUX npenaparis y
CUTBCHKOTOCIIOAAPChKOMY BUPOOHMIITBI Ma€ HE JIMIIE EKOJOTIYHWUM, ane U y

OUIBIIOCTI BUMNAJKIB, €KOHOMiIUHMM mpiopurter. [Ipm 1bOMY, YUM CKIQAHIINIT
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IPYHTOBO-KJIIMaTU4H1 1 IOTO/IHI YMOBHU, TUM Ba)KJIMBILLIE 3HAUEHHs Olojorizamii B
TEXHOJIOTISIX BHUPOUIYBaHHS KyJabTyp [221]. 3acTocyBaHHS pEryJsiTOPIB POCTY
poOCIMH 1 MIKPOOHHMX TIpenapariB BIHUCYEThCS y CHUCTEMY OOOB’SI3KOBHX
arpOTEXHIYHUX 3aXOIB 3 BHUPOIIYBaHHSA CLIBCHKOTOCIOAAPCHKUX KYJIBTYp Ta
JOTJIATY 3a TIOCIBaMHU 1 HE TIOTpedye AOJATKOBUX BUTPAT, TOMY iX BUKOPUCTAHHS
CIpUsie HE TUIBKM 30UIBIIEHHIO BaJOBOTO BUPOOHMIITBA MPOAYKINi, ane W
3HIDKEHHIO i1 cO01BapTOCTi, 110 OCOOJMBO BaXJIMBO 3a PUHKOBUX yMOB [96, 140,
186].

3rigfHo 3 JIOCHIDKCHHSIMH 1 po3paxyHKamMu KpuMChKOi jaeprkaBHOT
CUTBCHKOTOCTIOAAPCHKOT JTOCTITHOT CcTaHIlli [222], yMOBHUN €KOHOMIYHUN €deKT
Bl oOpoOneHHs1 HaciHHA mimeHull o3umoi npenaparom Emictum C (10 mut/T)
CTaHOBUTH 155 rpH./ra.

[Ipu BupoIllyBaHHI PI3HUX COPTIB SYMEHIO Sporo B ymoBax I[liBHIYHOTO
Creny VYxkpaiHu, 3acTOCYyBaHHS MIKpOOHHUX IMpemnapariB OyJO0 €HEepreTHYHO Ta
€KOHOMIYHO JIOIUIBHUM arpo3axo/ioM. 3a paxyHOK BUKOPUCTaHHS LUX MpenaparinB
npuOyTKOBicTh 3pocTana Bixg 270 mo 300 rpH./ra, a eHepreTuyHa €(HEKTUBHICTD —
Ha 5,8-6,3% [215].

PesynbpTaTamu qociiniB JOBEACHO, IO CyYacH] PEeTyJISTOPH POCTY POCIIHH 3a
e(DEeKTUBHICTIO HE TIOCTYNAIOThCS KpallkuM CBITOBUM IIpemaparaMm, a 3a
TEXHOJIOT1YHUMHU TTOKa3HWKaMH Ta BapTICTIO MalOTh 3HA4YHI nepeBaru. Perynsatopu
POCTY HOBOTO TIOKOJIHHS 3a CaHITAPHO-TITIEHIYHOIO KJIACH(IKAIIE0 BITHOCITHCS
70 HETOKCUYHHX pPEUYOBMH. BOHM MO3UTHBHO BIUIMBAIOTH HA PICT 1 PO3BUTOK
pPOCIMH,  MIABHINYIOTh  EHEPTil0  MPOPOCTAaHHS  HACIHHA Ta  IIBUIKO
TPaHCPOPMYIOTHCS KIIITHHAMH pOCiuH [223].

C. B. Ilupa Ta iH. [224], HDOCHIKYyIOYHM EKOHOMIYHY €(GEKTHBHICTh
3aCTOCYBaHHSl OlompenapaTiB, BCTAHOBUJIM, 1[0 HAae()EKTUBHININM €JIEMEHTOM
TEXHOJIOT1i BHWPOIIYBaHHS JIONUHY Oumoro copty Jlieta BUSBUIIOCS CyMiCHE
3acTOCyBaHHSl OakTepiaibHOro mpemnapary Puzobodit (mram 367a) + perynstop

pocty pocanH Peromnant (25 mur/t), ne 3a ypoxkaiHocTi 27,5 m/ra (KOHTpOIb —
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20,7 w/ra) unctuid npubyToK 3 1 ra cranoBuB 21732 rpH. 3a piBHS PeHTA0EIbHOCTI
111%.

BukopucrtanHsg  OlOJIOTIYHMX  NOpPENapaTiB  BOHUCYETbCA Yy  CHCTEMY
arpoOTeXHIYHUX NPUMOMIB 3 JOMVISAY 3a IOCIBaMH 1 HE MOTpeOye BEIUKUX
JOJTATKOBUX BHUTPAT, KpiM, 3BHYAHO, BIACHOI BApTOCTi, TOMY iX 3aCTOCYBaHHS
CIIpUsi€ HE TUIBKA 30UIBIIEHHIO BaJOBOTO BUPOOHMIITBA MPOAYKINi, ane W

3HIKEHHIO 11 CO01BapTOCTI, 1110 HUHI € IOCUTh BaxkuBuM [31, 225, 226].

BucHoBku 10 po3aiay 1:

1. AHamni3 cy4acHOi HayKOBOI JIITEpaTypH 3acCBIAUYE BaXJIMBICTh 3HHXKCHHS
a00 B3arajii BIIMOBY BiJ 3aCTOCYBaHHS XIMIYHUX 3aCO0IB 3aXHUCTy POCIHH Ta
no0puB B arpoiieHoszax. I[IpoTe, cnpsiMOBaHICTH Jii MIKPOOHUX MpemnapariB 1
PEryJsaTOpIB POCTY POCIMH Ha (Hi310J10T1UHI, 010XiMIYHI, aHATOMO-MOPGOIOTIYH1
OpolleCH B POCIWHAX, MIKpOOIOJIOTIYHI — B TIPYHTI, Ta MOXJIHMBICTh iX
MOE€THAHAHOTO BHUKOPHUCTAHHS Y TII0CIBaX BIBCa TOJO3EPHOrO MPAKTUYHO HE
BUBYEHI.

2. 3Bakaroyd Ha BUIICHABEJICHWH JIITEpaTypHUM Marepiaja, MOKHA
KOHCTAaTyBaTH, II[0 BHpINIEHHS 3aBAaHHA  OI1OJOTIYHOrO  OOTPYHTYBaHHS
koMruiekcHoi 1ii PPP 1 MBII y mociBax BiBca roJio3epHOTO JIO3BOJIMTH PO3POOUTH
HAyKOBO OOTIPYHTOBaHi, €KOJOTIYHI Ta EKOHOMIYHO BHTIIHI peKOMEHmamii i3
3aCTOCYBaHHS MpenapaTiB y BUPOOHUIITBI, PE3yIbTATOM SIKUX CTaHEe 3a0e3MeueHHs
HACEeJICHHS BUCOKOSKICHOIO TTPOYKIIi€l0. BUBYEHHS BCiX IMX MUTAaHb 1 00YMOBHUIIO

OCHOBHI HaIpsIMHU 1 3aBAaHHS JaHOT TUCEPTAIIHHOT pOOOTH.
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PO3JILI 2
YMOBMU TA METOJIMKA MPOBEJAEHHS TOCJIJKEHD

2.1. Micue npoBeieHHS JOCTiIKeHb

JlocnimkeHHs 3 BUBYEHHs BIUIUBY pi3HUX HOpM MBII Menanopi3 3a pi3Hux
cnoco0iB Bukopuctanus PPP Arponaiit Ha npoxomkeHHs (i310J0TTYHUX TPOLECIB
y pOCIIMHAaX BiBCa T'OJIO3€PHOr0 Ta MIKPOOIOJIOTIYHUX — Y IPYHTI, MPOBOJUIU B
yMOBaxX  HaBYAJIbHO-BUPOOHMYOTO  BIAAUTY  YMaHCBKOTO  HAI[IOHAJILHOTO
YHIBEpCUTETY CaJIBHHUIITBA, SKE pO3TAallOBaHE B MaHBKIBCHKOMY TPHUPOIHO-
culbchbKOrOCIoapcbkomy  paiioni  Cepennbo-JIHITPOBChKO-By3bkoMy — OKpy3i
JlicocrenoBoi IIpaBoOepexkHoi nmpoBiHiii Ykpainu yrponoBxk 2019-2021 poxkis.
JlicoctenoBa 30Ha 3aiimae Omm3bko 1/3 Bciei Teputopii Ykpainu, BoHa Mae
BHUCOKOTPOAYKTHUBHI CLIbCBKOTOCIIOAAPCHKI YT/, BUCOKY PO30PaHICTh 3eMEIb,
3HAYHY JICHUCTICTh Ta OOMEXKEHY IUIONly TPUPOJHUX CIHOXKATEH 1 IACOBHIIL.
OcunoBHa yactuHa Jlicocteny (monan 75%) 3aifHsATa CUIBCHKOTOCIOIAPCHKUMU
YTiIAsMU, Hacamrmepel OpPHUMHU 3eMJSIMH 3 JyK€ BHCOKOIO TMPUPOJTHOIO
POJIFOYICTIO IPYHTIB.

JlocaigHe moiie sBsS€ COOOKO IJIATO 3 TOHKMMH CXHJIAMH ITiBISHHO-CX1THOT
Ta MIBHIYHO-3aX11HOT ekcrio3uiii. [Tig3emMH1 Boau po3MmillieH] Ha 3HAYHIN TIIUOWHI,
TOMY MOJBbOBI KYJIBTYPH, B TOMY YMCII I OBEC TOJIO3EPHHI, BUKOPUCTOBYIOTH
MepeBaKHO BOJIOTY y BUIIIAL onafiB. [Ipobmema po3poOieHHs Ta BIPOBAIKEHHS
TEXHOJIOT1 BUPOINYBAaHHS BIBCA TOJO3EPHOTO € AKTyaJIbHOIO TOMY, IO HHUHI
BUHUKAE HEOOXITHICTh YTOYHEHHSI OKPEMUX E€JIEMEHTIB TEXHOJIOTTYHOTO TPOIIECY
BUPOIIYBaHHA 1 TEXHOJIOTIM 3arajoM, OCKUIBKHM COPTH, CTBOPEHI B PI3HHUX
CENICKI[IMHUX TIICHTpaX, SK TPaBWIO, MAlOTh CBii [ialla30H ONTUMATbHUX
napaMeTpiB s (OpPMYBaHHS PO3PAXyHKOBOTO pIBHA BpOXKAaWHOCTI Ha IO
Oe3nocepenHid BIUIMB MalOTh yYMOBHM BHUPOIIYBaHHS KyJbTypd B KOHKPETHHUX

IPYHTOBOKJIIMAaTUUHUX 30Hax [227, 228]. Tomy, HEOOXiIHO MPOBOJUTHU
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€KCIIEpPUMEHTAIbHI JOCIIJKEHHS, 1aBaTH €KOHOMIYHY Ta €HEPreTUYHY OLIHKY iX

pe3ynbTatiB y JlicocTenosiil 30H1 YkpaiHu.

2.2. lloroaHi Ta IPyHTOBiI YMOBH NPOBEJICHHS T0CTIIKCHb

3a JaHMMH MeTeocTaHIli M. YMaHb, jgociaigHe moie Ymancbkoro HYC
3HaXOJUTHCS B 30HI HecTiiikoro 3BosoxeHHs (I'TK-1,2), mo xapakTepu3yeThCs
TETLJTUM, TIOMIPHO BOJIOTUM KJIIMATOM, ajie B OKpeMi pOKU OyBarOTh MOCYXH, PIAIIE
cyxogii. JIiTo Terie, moMipHO-BOJIOTE, 3UMa M’ sKa, XMapHa 3 YaCTUMH BIIJTUTaMHU 1
JIUIIIE B OKPEMIi POKH 3 CHIIbHUMHU MOPO3aMH.

CepenHs TeMIiepaTypa caMmoro Terioro micsius (JumHs) ckiaangae + 19,0°C, a
camoro xoJsiogHoro (ciunsi) — -5,7°C. AOGcomtoTHUM MiHIMYM nocsarae -39°C,
makcumym + 39°C. Ilepioa 3 cepeaHbo1000BO0 TemmepaTyporo Oinbiie + 10°C
tpuBae 160—165 ni6. Cepenns piuna Temmneparypa crtaHoButh +7,4°C. Cyma
aKTUBHUX TEMIIEPATYyp KOJIMBAETHCA B Mexkax 2600-2660°C.

CymapHa coHsyHa papmiamis ckiagae 90-94 xKan/cm? (3838,5-4051,8
MJIx/M?) 3a pik, a HAa 9aCTUHY CYMapHOi ()OTOCHMHTETHMYHO AaKTUBHOI pajiamii
npuxoauthesa 39 kKan/cm? (1663,4 M]Ix/M?) 3a nepio Bereraii 3 TEMIIEPATypOIO
noBiTps Buiie +5°C.

TpuBagicTh TEMJIOTO MEPIOY POKY 3 MO3UTHBHOIO JOOOBOIO TEMIIEPaTypOIO
noBiTps (t > 0°C) ckmamae 245 nib, y TOMY YHCII TPHUBATICTh BETETAIIITHOTO
nepioxy OUTBIIOCTI CUTBCBKOTOCTIONAPChKUX KyisTyp (t > 5°C) — 201 moOy,
nepioly akTUBHOI BereTallii CUTbChbKOTocofapchkux KyabTyp (t > 10°C) — 159 ni6
1 HalO LRI 3a0e3meueHoro TermioM nepioay (t > 15°C) — 109 nib.

[TorogHi yMOBHM 3MIiHIOIOTBCS 31 3MIHOIO TOPH POKY. Tak, 3MMOBHI PEXHUM
MOTOAM BCTAHOBIIIOETHCS TIPH TIEPEXOJl CEpeIHBbOT000BOI TEeMIEpaTypH MOBITPS
gepe3 0°C. IlowyaTok 3WMH XapaKTEPU3YEThCS HECTIMKOIO TOTOJIOI0 3 HYacTOI0
3MIHOIO MOPO3iB Ha BIIJIMTU. 31Ma B OUIBIIOCTI POKIB HE CyBopa. Xoya OyBalOTh
POKH, KOJIM B CEPEIHLOMY MOPO3U AOCATarOTh -25°C. XapaKTepHOIO OCOOIMBICTIO

3UMOBOTO CE30HY € HAasBHICTh YacTUX BUIMI, KOJHM TEMIleparypa MOBITPs
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niaBunryerbes A0 +8—10°C Ttemma. ToMy B OKpemi 3UMHU CTIMKOTO CHIFOBOTO
MOKPUBY HE CIOCTepiraeThcsi. B 3UMOBHI Mepios MepeBakae XMapHa IOroja 3
HE3HAYHMMH ONaJiaMH, Ha JI0JII0 SKUX mpuxoautbes 20-25% piuHoi cymu.

[ToyaTkoM BeCHM BBa)KarOTh JaTy CTIAKOTO CEpPeAHBOJA000BOIO MEPEXOay
temrepatypu noBiTps uepe3 0°C. Lleit nepiox npuxoauthes Ha 15-20 Gepes3nsi. B
NepIii AeKaal KBITHS CHOCTEPIraEThCsl CEPeIHBOI000BHIM Mepexisl TeMIepaTypu
yepe3 +5°C, a B kiHIIl KBiTHS — yepe3 +10°C, 1m0 CBIAYUTH MPO MOYATOK aKTUBHO1
BereTalii  CUIbCHKOTOCIOAAPCHKUX  KyJIbTyp. BecHowo wacto  OyBaroTh
MOXOJIOZAAHHS 1 3aMOPO3KH.

JIiTO MOYMHAETBCS 13 CEPENMHM TPABHS 1 TPUBAE JI0 CEPEIAMHU BEPECHS.
[Touatkom Jita € aza nepexoay cepeaHb01000B01 TemnepaTypu uepe3 +15°C. Ha
MOYATKy JIiTa CIIOCTEPIraeThCs TEIUIa MOT0/ia, SKa B OKPEMi POKH 3MIHIOEThCS Ha
xKapky (numneHbp — ceprneHb). CepemaHsi TeMmepaTypa MOBITPS B TpaBHI — YEpBHI
nocsirae 18-22°C, numnHi — cepriHi — 23-25°C Tera. MakcuMalnbHa TeMreparypa B
OKpEeMi POKH B JIMITHI MOKe MiABUIITyBaTUCH 10 +38°C. 3BHUaiiHOI0 TeMIepaTyporo
s mita € + 19°C. Onnak OyBaroTh BiaxwieHHs Bix +17,3—17,5°C no + 22°C.

Bomori 3aximHi BITpH, IO MNEPEeBaXarTh JITOM, NPHHOCITH 3HAYHY
KUTBbKICTh onaaiB. [[HiB 3 onagamu Oinbmie 0,1 MM B TpaBHI — uepBHi OyBae 10—12,
ceprnHi — BepecHi 1o 8—10. XapakTepHa 0COOJUBICTh JITHHOTO CE30HY — HAsBHICTD
rpo3oBux JgomiiB. IIpoTe, B OKpeMi pPOKH CIOCTEpIraeTbCcs JITHSI 3acyxa,
OoOyMOBJICHA TpUBAJIUM 1 3HAYHUM JACPIIATOM OMaAiB 1 IIJIBUIIEHOIO
TEMIIEPATYPOIO MOBITPs, BHACTIIOK KO 3HAYHO BUTPAYAIOTHCS 3aIMacH JOCTYITHOT
BOJIOTH 3 IPYHTY.

OciHHIA peXWM TIOTOAM HACTA€ TICIAS TEPeXoay CepeaHbOa000BOT
temmepatypu noBiTpst uepe3 +10°C y 61k OUIbII HU3BKUX TeMIepaTyp. 3a3BUUaid
e mepiox mpuxoauTbes Ha 5—10 koBTHA. MK KOXKHHM JIITOM 1 IOYaTKOM
OCIHHBOT'O CE30HY CIOCTEPIra€ThCsl MEPENOCIiHHINA Tepiof, skuii TpuBae g0 5—10
x0BTHA. [lepenocinHiil mepiod 1 mepiia MOJOBUHA OCEHI CyXl, Terjl. XMapHa 1
JIOIIIOBA TOr0Jla HACTA€ B KIHIII KOBTHS. BIpoJI0oBK MepenoCiHHBOTO Ta OCIHHBOIO

MEpIOAIB CHOCTEPIraeThCsl 3arajbHE 3HUKEHHSI TEMIEPAaTypu MOBITPs, 1 B KIHIII
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KOBTHS cepeHboA000Ba TemrmepaTypa MOBITps He mnepeBuinye +5°C, mo €
03HAKOIO 3aBEPIICHHS BETETAIMHOTO MEePiOAY CUTLCHKOTOCTIONAPCHKUX KYIbTYP.

[pyHTOBHMI [OKPHB JOCHIJHOTO TIIOAs — YOPHO3EM  OIiI30JEHU
BKKOCYTJIMHKOBMI Ha Jieci. [pyHTH Takol pi3HOBHUIHOCTI 3aiiMarOTh 6JIM3bK0 16%
3aranpHOI ot Jlicocteny Ykpainu 1 nommupeni B [IpaBodepexHiii HOro 4acTuHI.
Bonu xapakTepu3yroTbcsl BITHOCHO OJIHOPIIHUM T'PaHYJIOMETPUYHHUM 1 XIMIYHUM
CKJIaloM 3a mpodiseM, BWIYTrOBaHICTIO MOro BiJ JETKOPO3UMHHUX COJICH,
UTIOBIQJIBHUM  XapakTEpPOM pPO3MOALTY KapOOHaTIB, 3HAYHUM HArpoMaKeHHSIM
€JIEMEHTIB JKUBJIEHHSI B TYMYCOBOMY FOpHU30HTI. 3a JaHUMU KadeapHu arpoximii Ta
rpyHTo3HaBcTBa YMmaHcekoro HYC [229, 230], BMicT rymycy B OpHOMY Iapi
cknagae 3,2-3,3% 3a (JCTY 4289), crymiHb Hacu4yeHOCTI NpOodUI0 TPYHTY
ocHoBamu — 89,8-92,5%, peaxiiis TpyYHTOBOTO poO3uuHy cepeanbokucna (pH
COJIbOBOI cycmeH3ii — 5,5), ripoyiiTH4Ha KUCIOTHICTh — 2832 Mr ekB. Ha 1 KT
IPYHTY, BMICT pyxomux ¢opm dochopy Ta kaimiro (3a metogoM Yupukosa) — 80—
120 Mr/Kr TpyHTY, a30Ty JY>KHOTIAPOJII30BaHUX CHOJYK (3a MerogoMm KopHbinga)
— 100 mr/kr TpyHTY. 32 OCHOBHUMHU XapaKTEPUCTHKAMU TPYHTOBHM TOKPHUB
JOCJTITHOTO TTOJISI HAJISXKUTD /10 TUIIOBUX I'PYHTIB CX1THOEBPOTICHCHKOT YaCTHHM.

[ToroaHi yMOBH Tij] Yac MPOBEASHHS JOCIIKEHb OYJIM TUITOBUMM JJIsI 30HU,
IPOTE JICIIO pi3HUINCS 3a pokaMu (Tad. 2.1).

[Toromui ymoBu 2019 poky 3a BOJIOTICTIO MOBITPS 1 KIIBKICTIO OmajiB Oyiau
MEHIII CTPUATIUBUAMU ISl BETeTallii BiBca rOJIO3EPHOTO B MOPIBHSHHI 3 IHIITUMU
pokamu. Tak, KUIBKICTh OMaaiB y TEpioJ aKTUBHOI BereTailii JTOCIiIKyBaHOT
KyJIbTypu ckiana 127,8 Mm 3 iX posmoainioM y KBiTHI — 4epBHi (22,4; 35,6 Ta
69,8 MM BITMOBIHO), 110 OYJIO HMKYUM 32 ONaJaMHU B JIaHI MICSIIl B 1HII JOCTiTHI
poku. HaitBonorimmm MmicsiiieM mpoTATOM BETeTaIifHOro mepioay OyB TpaBeHb, B
sSKoMy Bumnaimo 35,6 MM, xoua 1e Ha 164 MM Oylo HIKYUM 34
cepenHpoOararopiunmii mokasHuk. CepenHs Temmeparypa moBiTps 3a 2019 pik
cranomna 10,4°C, o Ha 1,6°C mepeBHIyBajao piBeHb CEpeaHLOOAraTOPIYHOTO

IIOKa3HHKaA.
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Tabmuis 2.1
MeTeopoJioriuHi yMOBHM B POKH NMPOBEACHHS JOC/IIKEeHb (32 JAHUMHM METeOCTAHIII YMaHb)
Pix 3a pik Micsie
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 [ 10 ] 11 | 12
Cyma onaaiB, MM
Cepennpobaratopiuna | 586,0 | 38,0 | 34,0 | 36,0 | 41,0 | 52,0 | 81,0 | 68,0 | 49,0 | 61,0 | 43,0 | 43,0 | 40,0
2019 376,6 | 55,1 | 238 | 163 | 224 | 356 | 69,8 | 33,8 | 19,2 | 30,6 | 10,3 14,0 | 45,7
2020 479,0 | 12,7 | 50,5 | 23,9 | 21,0 | 101,0 | 704 | 214 | 17,1 | 274 | 81,5 194 | 32,6
2021 641,6 | 69,7 | 43,2 | 324 | 499 | 564 | 104,7 | 89,8 | 69,9 | 16,2 7,0 21,2 | 91,2
Cepenns Temnepartypa nositps, °C
Cepennpobaratopiuna | 8,8 -34 -2,3 2,5 9,7 15,4 19,0 20,9 20,1 14,5 8,3 2,8 -1,8
2019 10,4 -4,7 0,5 4,5 9,6 17,0 | 23,4 | 20,0 | 20,7 | 15,6 | 10,0 5,5 2,2
2020 10,7 0,4 2,2 6,3 9,2 12,5 | 209 | 21,6 | 21,2 | 17,8 12,7 3,7 0,0
2021 8,7 -2,3 -3,8 2,0 7,4 14,0 | 19,8 | 23,2 | 20,3 | 13,0 7,2 4,7 -1,0
BinHocHa BosioricTh MOBITPH, %
Cepennbobaratopiyna | 76,0 | 86,0 | 85,0 | 82,0 | 68,0 | 64,0 | 66,0 | 67,0 | 68,0 | 73,0 | 80,0 | 87,0 | 88,0
2019 73,9 | 86,0 | 82,0 | 68,0 | 62,0 | 72,0 | 69,0 | 67,0 | 63,0 | 66,0 | 80,0 | 84,0 | 88,0
2020 72,2 | 85,0 | 78,0 | 65,0 | 46,0 | 73,0 | 70,0 | 64,0 | 59,0 | 62,0 | 83,0 | 88,0 | 93,0
2021 77,0 | 89,0 | 83,0 | 77,0 | 71,0 | 73,0 | 73,0 | 71,0 | 71,0 | 74,0 | 70,0 | 85,0 | 88,0
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VYoponox Bererauii (KBITEHb—UYEPBEHb) CEpEOHI IOKA3HUKH TeMIepaTypu
noBiTpst ctaHoBwin 16,7°C y mnopiBHsHHI A0 14,7°C cepennpbobaratopiuHoi
TeMIepaTypH.

Cepennst BiITHOCHA BOJIOTICTh MOBITPs y MEPioj Bereraiii KBITEeHb—4E€pPBEHb
ctaHoBuia 68% tipu 66% cepeaHLOOAraTOPIYHIN.

¥ 2020 p. cyma onafiB 3a pik ckiana 479,0 MM, nmpoTe 3a nepioa aKTUBHOTO
pPOCTYy BiBCa TOJO3EPHOTO KBITEHb—YEPBEHb BOHA CTaHOBWIa 192.4 MM, 10 Ha
18,4 MM OinblIe 3a cepeJHbOOAraTOpIYHUM MOKA3HUK Ta Ha 64,6 MM OulIblle, HIXK Y
Toit xe mnepiog 2019 poky. HaliBonorimum MicsiieM y mepioj Bererauii KyJabTypu
0yB Tpasens (101,0 Mm), 1110 Masio CyTTEBUI BIUIMB Ha (POPMYyBaHHS BEr€TaTUBHOT
MacH, a B pe3yipTaTi — 1 BpokaiiHocTi. TemmepaTypa MOBITpsS B CEpeaHHOMY 3a
2020 pik cknama 10,7°C, mo mepeBuIlyBaio cepenanbodbararopiuny Ha 1,9°C. ¥V
TIepioJ1 BeTeTallii cepe/iHi MOKa3HUKHU TeMIlepaTypH MoBiTps cranoBwm 14,2°C, mo
Ha 0,5°C Hume cepeaHbOOAraTOpIUHUX TEMIIEpaTyp 3a aHAJOTIYHHM TMepioj.
BinHocHa BosoricTs moBiTps ynpoaosxk Bererairii 2020 p. cranoBuia 63%, 110 Ha
3 BiJICOTKOBUX MYHKTH HIKYE CEpeTHHOOAraTOPIYHOrO MOKa3HUKA.

[Toroaui ymosu 2021 p. Oynmu MeHm cnpustiiuBuMu 3a 2020 p. (3a paxyHOK
TpaBHa w™icsug, ne B 2020 p. Bumamo 101,0 Mi omaxmiB, IO MEPEBHIIUIO
aHaJOT1YHUM TTOKa3HUK y TpaBHi 2021 p. Ha 44,6 MM), ajie Kpaiili 3a BereTariiHui
nepioa kynbtypu 2019 p. CymapHa KUIBKICTh OIAJIiB 3a IEpioj] Bererallii BiBca
rojo3epHoro (KBiTeHb—4epBeHb) ckmama 211,0mMm, mo Ha 37 MM BwHIIE
cepenHboOararopiuHoro mokasHuka. CepenHsi piyHa TeMmIiiepaTypa MOBIiTps Oyia
Ha piBHI 8,7°C, mo Hume Oaratopiunoi Hopmu Ha 0,1°C, y mepion Bereramii —
13,7°C, mo na 1,0°C wHume cepeaHpoOaraTopivHuX TeMmeparyp. BimHocHa
BOJIOTICTh TIOBITpSL y BereTamiiHuii mepion craHoBwia 72,3%, mo Ha 6,3
BI/ICOTKOBUX TIYHKTH BHIIE CEPEAHHOOAraTOPIYHUX TMOKA3HUKIB BITHOCHOT
BOJIOTOCTI TTOBITPSI.

3arajioM TMOroJHI yMOBH B POKM MPOBEJICHHS JIOCHIIKEHb Oyiu
CHPHSITIMBAMH JJIsl BUPOIIYBAHHS BiBCa TOJO3EPHOTrO, MPOTE 3 HE3HAYHHUMU

BIIXWUJICHHSMH, B OCHOBHOMY 3a 3a0€3MEeUEHICTIO POCIUH BOJIOr00, sIKa BUCTyNala
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JIMITYIOYMM YMHHUKOM (POPMYBaHHS MPOJYKTUBHOCTI NOCiBIB. Lle 3Halnuio cBoe

B11I0OpaK€HHS B OJEPKAHUX EKCIIEPUMEHTATBHUX JAHUX.

2.3. Cxema gociiay Ta METOAMKA NPOBEJACHHS JOCTIAKEHb

ExcnepumenTanbHy yacTUHY poO0TH BUKOHaHO ynpoaoBxk 2019-2021 pp. y
MOJILOBUX YMOBaX HaBYAJIbHO-BUPOOHHUYOTO BIJAUTY Ta JabOpaTOpHUX — Kadenpu
Oios1orii YMaHCHKOTO HAIlIOHAIBHOT'O YHIBEPCUTETY CaJIiBHHUIITBA.

VYV nocnigax BuBdasim MBII Menanopiz (Glomus sp., Aspergillus terreus,
Trichoderma lignorum, Trichoderma viride, Bacillus macerans, Arthrobacter sp.,
Bacillus subtilis, Paenibacillus polymyxa, 3arajbHe YUCJIO JXHTTE3IATHUX KJIITHH
2,5x10" KYO/mn, Bupobnuxk — TOB «TOPTOBUM JIM «BTY-LIEHTP»,
VYkpaina). Menanopis, sik 010JI0T1YHUN TIpernapar, peKOMeHAy€eThcsl Y Hopmax 1,0—
1,5 n/t nna mepenmociBHOT OOpOOKHM HACIHHS 3€PHOBHUX, KYKYPYH3H, OJIHHUX,
0000BUX, TEXHIYHUX, OBOYEBUX KYJIBTYp 3 METOIO MOKpAIICHHS KUBJICHHS,
MiABUIICHHS YPOXXaWHOCTI ¥ TONINIIEHHS SKOCTI 3€pHa Ta 3eJeHOl Macu
CUIBCHKOTOCIIOIAPCHKUX POCIIHH.

MenaHopi3 — KOMIUIEKCHUN MIKpOOHUH Mpenapar, SKUi aKTUBI3y€E 3aceIeHHS
KOpPEHEBOi Ta NPUKOPEHEBOI 30HM MIKOPU3HMMH TpubaMu 1 canpodiTHUMU
puszochepHUMHU OaKTEpIIMH; 30UTBIIYE TUIONLY MMOTIMHAHHS KOPEHEBOIO CHCTEMOIO
POCJIMH 3a paxXyHOK YTBOPEHHS Ta PO3BUTKY MIKOPHU3M; HEHUTpasi3ye B IPYHTI
TOKCHYHY JIIf0 TATOTCHHUX MIKpPOOPTaHi3MiB, MTECTHIIN/IIB, TEXHOTCHHUX (PaKTOPIB;
Cripusic BHUPOOJICHHIO TIPUPOJHHMX AHTHOIOTHKIB, 3acelleHMMH TpudaMu 1
OakTepi MU Ta MPUTHIYYE PO3BUTOK 30yAHUKIB XBOpoO (Py3apiozy, ¢pirodpTopo3sy,
anbTepHapiody, ckiepomoly, OakTepio3iB YOpHOro, OaszajlpbHOrO Ta 1H.) 1
WKITHUKIB  (YpaK€HHSI HEMAaTOJaMH TOII0); IMOKpAIy€E CXOXKICTh HACIHHS;
MIJBUIIYE IMYHITET POCIHH; 3a0e3Meyye€ POCIHHU €JIEeMEHTAMU >KUBIICHHS B
JETKOAOCTYMHIN (hopMi, HEOOXITHUMU JJIsl pOCTY U po3BUTKY [231, 232].

Perynstop  pocty pociuH  Arponait  (momieTuieHrnmikons-400  +

nosjieTuieHraikoab-1500, 3aranpauit BMicT 770 r/1, comi rymiHOBHX KucioT, 30
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/1, BupoOoHuK — rpynu komnanii JJOJIMHA, Ykpaina) pekoMeHayeTbCs Y HOpMax
0,26 1/t ayist nepeAnociBHOT 00pOOKU HACIHHS Ta MOCcX00Boro BHeceHHs (0,25-1,0
J/ra) B MOCIBaX 3€pHOBUX, ONINHUX, KYKYpYy131, 0000BUX 1 OBOUEBUX KYJIBTYP.

ArpomaiiT Mae B CBOEMY CKJIaJl ONTHUMAJIbHO 30aJlaHCOBAaHMM CKJIAJ
0araroaTOMHHUX CIUPTIB, 3aBASIKM YOMY IpernapaT HE BTpadae PiLAKUN CTaH IpH
HU3BKUX TMO3UTHBHUX TEMIIEpaTypax i MOXKE 3aCTOCOBYBATHCS 3a TEMIIEpaTypH
noBiTpst Bxke npu +5°C. IlpupoaHi CTUMYJISATOPU-aJANTOICHH IpernapaTry Ha
OCHOBi1 KapOOHOBHUX KHCIOT OEpyTh y4acTh Yy HAWBaXUIMBINIMX EHEPreTHUYHUX
NEPETBOPEHHSAX POCIMHHOTO OpPTaHi3My, IMiJICHIIOITh ITOCTAa4YaHHS KHCHIO B
TKaHWHHM, ITJBUITYIOTh BHUPOOJICHHS OCHOBHOI €HEpPreTMYHOi pedoBUHU ATO-
anenosuntpudocdary. Perymorodya eHepreTuuHuii 0OMIH Jis1 KApOOHOBUX KUCTIOT
MPOSIBIISIETHCA BXKE 3a Jayke HU3bKux koHieHtpamid (0,002% po3uun). 3aBasku
CBOEMY TPHUPOJHOMY IMOXOKCHHIO KapOOHOBI KHCIIOTH IJIATAIOTh IIBHIAKOMY
MeTaboi3My B POCIHMHI Ta HAIAlOTh Mpernapary OiOCTUMYIIOYY Jit0, IO
PU3BOJIUTH /10 IHTEHCHUBHOTO MPOPOCTAHHS HACIHHS M aKTUBI3aIlii pOCTy OpraHiB
POCIIMHU, a TaKOX MPUCKOPIOIOTh 3aCBOEHHS MAaKpO- 1 MIKPOEIIEMEHTIB 3 TPYHTY.
Kommiekc 3 wMoaudikoBaHUX TYMIHOBHUX KHCIOT 1 HHU3BKOMOJCKYJISIPHUX
0araToaTOMHHMX CHHUPTIB, IO BXOAWTH 10 ckiany PPP, mpuckoproe oOMiHHI
IPOIIECH Y TKAHWHAX POCJIHH, SIKi MPOSBISIOTECS B OUTBIN IHTEHCUBHOMY CHHTE31
QHTUCTPECOBUX  PEUOBHMH, IMMJCWICHI  (OTOCMHTETHYHOI  MPOTYKTHUBHOCTI
XJIOPOIUJIACTIB Y KIITHHAX, IO B CBOIO Yepry, 3HIMAE (DITOTOKCUYHICThH MICIs
00po0OKu 1ociBiB nectunuaamu [232, 233].

Hito mikpoOHOro mpemnapaty MemnaHopi3, BHECEHOTO OKPEMO Ta y CyMIIIi 13
PPP Arpomaiit, mocmipKkyBanu Ha poCiIMHAX BiBca royio3epHOro (A. sativa subsp.
nudisativa (Husnot) Rod. et Sold.), copr Mupcem. 3asiBHUK — TOBapUCTBO 3
00OMEKEHOI0 BINMOBINANBHICTIO «MUpOHIBChKe-HaciHHIY». PocnuHa 3a rabirycom
npsiMa, JOBra, POCIMHU 13 3aKPYYEHUMH MPANOPUEBUMH JIMCTKAMU BICYTHI a0o
JIy’K€ PIIKO 3yCTPIUaIOThCS, YaC BUKUIAHHS BOJIOT1 — PAHHIM.

Ha naliHMX4MX JUCTKAaX OMYIIEHICTh JIMCTKOBOI IJIACTUHKU BIJICYTHSA a0o

nyxe cnabka. OnyileHicTh Ha HABUILIOMY By3J11 cTeOsa BIACYTHS, BOJOTH JIOBra,
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OpI€HTAIlis T1JIOUOK OJIHOTPHBA, MOJOKEHHS TJIOUYOK TOPU3OHTAJIbHE, TOJIOKEHHS
BTOPUHHUX KOJIOCKIB MOHUKJIE. KOJIOCKOB1 JTyCKHU JOBTi, CIpYyBaTICTh BIICYTHS a00
nayxke cinaldKa, KOJIIp HMKHBOI KBITKOBOI JIyCKM — OUIMH, NEPBUHHE 3€pPHO Mae
cepeiHi 0a3zanbH1 BOJIOCKH, Ta KOPOTKUN CTPUKEHb IPYroro 3epHa.

Copt pannbocTUIIIHM, A03piBae B 30H1 JlicocTemy 3a 91 nenp, mo Ha 3—6 IHIB
paHille CTaHJaPTIB, CTIMKUI 10 BUJISTaHHS, OCUTIAHHS Ta MOCYXH.

3a poku BUNPOOYBaHHS HAa 00JIACHUX JEp>KaBHUX LEHTPaX eKCIepTU3U COPTIB
POCJIMH OTpUMaM cepenHiil ypoxaii 35,1 n/ra, maca 1000 3epen — 29,7 r, Ouika —
14,1%, BUpIBHAHICTH 3epHAa BHUCOKa, Buxig kpynu — 100%. Cnabo ypaxyerbcs

KOPOHYATOIO 1PKEeI0, CTIMKUN MPOTHU JETIOYO0I CaxKKu [234].

[TonboBI OCITiIM 3aKIadalId BiIMTOBITHO 10 HUKYCHABEICHOT CXEMU:
be3 3acTocyBaHHs mpenapaTiB (KOHTPOJIb).

Menanopis 1,0 i/t.

Menanopis 1,25 n/T.

Menanopis 1,5 i/t.

Arpomnaiir 0,26 1/T.

Menanopis 1,0 /T + Arponair 0,26 51/T.

Menanopis 1,25 1/t + Arpomnaiit 0,26 11/T.

Menanopis 1,5 /T + Arponair 0,26 11/T.

A S AT O i S

Arpomaiit 1,0 n/ra.

[E—
e

Menanopis 1,0 /T + Arpomnaiir 1,0 i/ra.

[E—
[E—

Menanopis 1,25 1/t + Arpomaiit 1,0 n/ra.

p—
N

Memnanopis 1,5 0/t + Arpomnaiit 1,0 n/ra.

p—
|98}

Arpomaiit 0,26 1/t + Arpomnaiit 1,0 n/ra.

p—
e

Memnanopis 1,0 o/t + Arpomnaiit 0,26 1/t + Arpomaiir 1,0 n/ra.

p—
9,

Menanopis 1,25 a/T + Arpomnaiit 0,26 i/t + Arpomnaiit 1,0 n/ra.

p—
o

Menaunopis 1,5 i/t + Arponaiit 0,26 i/t + Arponaiir 1,0 ii/ra.
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VY BapianTi 1 He BHUKOpPUCTOBYBAJIM HIAKUX Ipenaparis, Juiie 0OpoOka
BOJIOIO; Y BapiaHTax 2, 3, 4 MikpoOHMil nmpenapar Menanopi3 y Hopmax 1,0; 1,25 1
1,5 1/T BUKOPUCTOBYBAJIU JJIsl IEPEANOCIBHOI 0OpPOOKM HACIHHSA BIBCA TOJIO3EPHOTO
CaMOCTIHO; y BapiaHTi 5 — Arponaiit (0,26 1/T) BUKOHYBaaud NEPEANOCIBHY
00poOKy HaciHHSI BIBCa IOJIO3EPHOrO; y BapiaHtax 6, 7, 8 MenaHopi3 y THX Xe
HOpMax 3aCTOCOBYBaJiM JUIsl MEPEANociBHOI 0OpoOku HaciHHS B cywimii 3 PPP
Arpomaiit 'y Hopmi 0,26 1/T; y BapiaHTi 9 BUKOHYBajJu OONPUCKYBaHHS
BereTyrounx pociauH Arponaditom (1,0 n/ra); y Bapiantax 10, 11, 12
3aCTOCOBYBAJIM MepeanociBHy oO0pobky Memnanopizom (1,0; 1,25; 1,5 n/t) 3
HACTYNMHUM OONPUCKYBAHHIM BETETYIOUMX pociuH Arponaiitom 1,0 n/ra y ¢azy
KyIIiHHS; y BapianTi 13 3acTtocoByBajM NeEpelrociBHy OOpoOKYy HacCiHHS
ArponatitoM (0,26 J1/T) 3 HACTYITHOK 0OPOOKOIO BETETYIOUHMX POCIUH Y a3y IBOX
cnpaBxHiX JTUcTKiB Arponaiitom (1,0 1/ra); y 14, 15, 16 BapianTax 3acTOCOBYBaJIH
nepeAnociBHy o0poOKy HaciHHs cymimamu Memanopizy (1,0; 1,25; 1,5 a/T) Ta
Arponatity 0,26 /T 3 HACTYITHOIO 0OPOOKOI0 BETETYHOUYHX POCIUH y a3y KyIIiHHS
ArponatitoM y Hopwmi 1,0 n/ra.

[TompoBUI mocHin 3akiagaid y TPUPA30BOMY IMOBTOPEHHI 3 IOCIIIOBHUM
pO3MIIEHHsIM BapiaHTiB 3 miomero AugHok 100 M2, o6iikoBoro — 60 M2 Cisby
3MIMCHIOBAIM 3 HOPMOIO BUCIBY HaciHHg 5,0 MUIH. HaciHMH Ha Tekrtap. Hacinus
BiBCca 3a 100y 110 ciBOM 0OpoOJIsi MIKpOOHUM IpErapaToM, PETryIsiTOPOM POCTY
pocnuH Ta ix cymimamu (BBCH 00). Ha ¢oni 00pobku nepen ciBOOIO HaCiHHSA
BiBca TOJ03epHOr0 MenaHopizoMm 1 ArpojaliToMm, MOCIBH BiBca y (a3i KyIIiHHS
OOIPUCKYBaJIN PETYIATOPOM pocTy pociuH Arponait y nopmi 1,0 n/ra (BBCH
21-23) akymynsTopHuMm panueBuM oOnpuckyBadeM DS-3WF-3 i3 pospaxyHky
BUTpaTH poOodoi cymimi 200 s/ra. 3acTOCOBYBaIM  3araJbHONPUHHATY
TEXHOJIOTII0 BUPOIIYBaHHS BiBCA TOJIO3EPHOTO JIJIsi JAaHOI 30HM, sSKa Tepemdadana
BUKOHAHHS HEOOXITHMX Omepallii BIAMOBIIHO 0 IpOrpamMu JIOCTiIKEeHb [235,

236]. IlonepenHUKOM CIyTyBajia COS.



63

JetanbHuii anani3 aii MikpoOoHoro npenapary Memnanopi3 Ta PPP Arponaiit
Ha (1310J10r0-010XIMI4HI MPOIECH B POCIMHAX BIBCA T'OJIO3EPHOIO BUKOHYBAJIU B
CYBOPO KOHTPOJILOBAHMX YMOBaX BEre€TaliiHOIO JOCIIAY 3a METOIUKO0 [237].

Y nabopaTopHHX yMOBaxX BHUPOIIYBaHHS POCIMH BiBCa TOJO3EPHOTO
MPOBOJAWIM Y TJIACTUKOBOMY MOCYAl1 MICTKICTIO 12 KI, BUKOPUCTOBYIOYH IPYHT,
TUTIOBUM [IJI1 TOJBOBOTO jJociimy. Ha gH1 KOXKHOT TOCYIMHHM PO3MIIIyBalu
ApeHax. BoioricTs IpyHTY KOHTPOJIOBAIU BarOBUM METOJIOM Ta MiATPUMYBAlU Ha
piBH1 60% Big HOro MOBHOT BOJIOrOEMHOCTI. KOHTpOJIb YMOB POCTY 1 PO3BUTKY
pOCIIH 3M1IACHIOBAJIH 3a JIOTIOMOT OO HITY9HOTO HiICBiYyBaHHS
JIOMIHECIICHTHUMH JIaMriaMu 3 piBHeM ocBiTiaeHocti 800 nk ympomaoBxk 14-16
rofuH Ha 100y. TemneparypHuii pexXuM KOHTPOJIbOBAHUX YMOB IMiATPUMYBAIH Ha
piBHi 25°C. BinnocHy Bosoricte mnoBiTps Ha piBHI 60%. OOpoOKy HaciHHS
AOCTIDKYBAaHUMH ~ TIperapaTaMd  BUKOHYBaTM Y  BIANOBIIHUX  HOpPMax,
pO3paxoBaHWX Ha Macy HACiHHS, a BEreTyIOUHMX pOCIMH — Ha IUIoNly 3a
KOHIIEHTPAIIIEI0 [0 BiJHOIICHHIO O HOPM BHECEHHS Y IOJILOBUX YMOBaX.
O6poOKy mpernaparaMu TPOBOAWIM Yy JI€Hb BUCIBY Ta y (azy mnepuioi mapu
cripaBXkHIX JHCTKIB. s 00poOku pocnuH PPP  BukopucroByBanmu pydHuMit
nabopaTopHuit oONpucKyBad. 3 METOIO 3a0€3MeYeHHs] PIBHOMIPHOTO OCBITJICHHS Ta
TEMIIEPATYPHOTO PEXUMY TMOCYIUHU 3 POCIMHAMHU MEPIOJUYHO, Yepe3 2 ao0w,
MIHsIA MictsaMHu. KUTbKicTh pociiiH B oHIN nocyauHi — 20, MOBTOPHICTH JOCIIIIB
— Tpupa3oBa. BereramiiiHuii gOCHig 3aKiIagand 32 CXEMOK0, aHAJOTTYHOIO
MTOJILOBOMY JTOCHIAY.

OCHOBHI JTOCHIJDKEHHSI Ta CHOCTEPEKEHHS B JIOCHTIIaxX MPOBOJWIU 3T1IHO
HaBEJCHUX HIDKYE METOMUK:

— (Qenomoriuni (a3u pPO3BUTKY POCIWH BiBCa TOJIO3EPHOTO BHU3HAYATIU 34
mkajioro BBCH [238];

— aKTUBHICTH (PepMEHTIB Kjacy okcumopenykra3d — karanazu (KO 1.11.1.6),
nepokcuaazu (KO 1.11.1.7), nonipenonokcumaszu (KD 1.10.3.1) y nuctkax BiBca

roJIO3EpPHOI0 BU3HAYaJIM B 3pa3Kax JMUCTKIB, BIAIOpaHUX Yy BereTamiiHUX Ta B
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MOJILOBUX YMOBAaxX, y BIANOBIAHI (a3u pO3BUTKY POCIHH, 33 METOJIUKAMH,
onucanumu X. M. [Tounnkom [239];

— BMICT Y JIUCTKaX XJopoduiiB a 1 b, cymy xnopodunis (a+b), BU3HAUAIU
cnekTpo@oToMeTpuuHUM MeToaoM [240, 241];

— IHTEHCUBHICTb JWXAaHHS POCIMH BHU3HAYaId MOAU(PIKOBAHUM METOJOM Y
nabopatopHux ymMoBax. J[Jis 1bOro y BapiaHTi 3 OAHOTO sipyca BigOupanu mno 10
TUTIOBUX JIMCTKIB, YSPEIIKU SKUX MapadiHyBaId 3 METOK BHKITIOUYCHHS «PAHEBOTO
nuxaHHs». HaBaxku JTUCTKIB BMINYBAJIX Yy BIAMOBIAHI MOCYANMHU Ta aHaNI3yBalu
3T1IHO MeToAauKu [241];

— aHaTOMO-MOP(OJOTIYHI  JOCIDKCHHS  JIMCTKOBOTO  amapary  BiBca
rOJI0O3€PHOI0 BUKOHYBaJIM Ha cucteMHomy Mikpockoni LEICA — 295,
KOPHUCTYIOUUCH OKYJsip-MikpomeTpoM MOB-1-15 Ta mikanoro 00’ €KT-MiKpoMeTpa
[IO-2. 3pa3ku JUCTKIB Jig JOCHIIKEHb BIIOUpaIM 13 CEpPeaHBOTO SIPYCY VY
BiZIMOBIIHI (pa3u po3BUTKY 3 20 THUIIOBUX IS BapiaHTy POCIHUH, 3T1HO METOJIUKH,
3anporioHoBanoi 3. M. ['pumaenko [241]. 3uebapBieHHA 1 TPOCBITICHHS
BiliOpaHux BUCIYOK mpoBoauiu y xkaseneBiid BoAl (KOCI + KCI) npotsrom 3 110,
Jaii iX IpOMHBAJIH (3 YOTHPHOX PAa30BOIO 3MIHOI0) Y TUCTUIILOBAHIN BO1, 3HIMAIU
erniziepMic Ta 3a0apBiIIOBAIM PO3YMHOM OapBHUKA KpucTai-BioyeT (cymim 1 ml-1
5% HSO4 1 1 ml-1 1% BomgHOro po3umMHy OapBHUKA) mpoTsirom 10 xB. 3
HACTYITHUM INPOMHMBAHHSM Yy JIHCTHJIHOBAHIM BOJI, MiATOTOBJICHI TaKMM YHHOM
npenapatd  (QikcyBanud Ml ~ HAKPUBHUMU  CKEJBIIMH Y  TJIIEPHHI
(BukopuctoByBanu 30 npenapatiB). KinbkicTh KIITHH MiIpaXxOBYBaJIU B MOJI 30py

2 OMCTKa, PO3MIpH KIITHH

MIKPOCKOTIa 3 HACTYIMHMM IepepaxyHKOM Ha | MM
(mToBXWHY 1 IIMPUHY) BHUMIPIOBAM  OKYJsip-MikpomeTpoMm.  KoedirieHT
MopdocTpykTtypu (KM) BH3HAuaam 3a METOJHMKOIO, SK BiIHOMICHHS KIUIBKOCTI
KIIITHH eMiepMicy Ha OJWHHII IMOBEPXHI JUCTKA 3a il MpernapaTiB J0 KITBKOCTI
KIIITHH CMiJepPMICy Yy BapiaHTi, Jie i mpemapariB Oyna BUKIOYEHA (KOHTPOIH)
[242];

— IUIOLIY JIMCTKOBOI'O amapaTy pOCJIMH BiBCa TOJO3EPHOTO BHU3HAYalud 3

BUKOPHCTAHHSAM BUCIYOK [241];
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— HAJ3€MHY Macy pOCIMH — BaroBuM merogom [241], mMacy KOpeHeBoOi
cucrtemu — 3a CtankoBuM [243];

— YHUCTY NPOAYKTUBHICTH (POTOCMHTE3Y MOCIBIB PO3PaX0OBYBaJIH 32 METOJUKOIO
O. O. Huuunoposuua [244];

— YHCEJIBHICTh OKPEMHX TPYN MIKpoOioTH y pu3zocdepi BiBca TOJI03EPHOTO
oOnikoByBanu y (a3u BUXOAY B TpyOKy Ta LBITIHHSA KyJabTypu. [Ipobu rpyHTy
BiIOMpaIn y BIAMOBITHOCTI JI0 3arajJbHONPUHHATUX METOAMK [245]. 3araiibHy
YHUCEJIbHICTh pU30C(EepHUX MIKpPOOPraHi3MiB BU3HAYAIU HUISIXOM BUCIBY I'PYHTOBO1
cycrieH3ii BiAMOBITHUX pO3BE/ICHb HA arapu30BaHE CEPEOBHINE M SICO-TIENTOHHUN
arap (MIIA), uitpudikyBanbuux Oakrtepiit, Clostridium pasteurianum — Ha
enexktuBHUX cepenoBumax C. M. BuHOrpaacekoro, UeIHOI030JITUHYHUX
MikpoopranizamiB — Ha cepeaopuini O. O. Immenenpkoro ta JI. 1. ConHieBof,
Azotobacter — 6e€3a30THCTOMY >KMBWJIBHOMY cepefoBuini Emibi, migpaxoByrodyu
o0pocii KOJIOHISIMH TPYAOUYKH TIpyHTY [246, 247]. KiabKiCTh MiKpOOpraHi3MiB
BUpaxkaiau B KoJioHieyTBOprorounx oauHuisgx (KYO) a6o twmc. kmitiH B 1 T
a0COJIIOTHO CYXOTr0 IPYHTY 3aJI€KHO BiJl METOJIUKH;

— 00JIIK ypo)KaltHOCTI BiBCa rOJIO3EPHOTO BUKOHYBAJIW IMOIUISHKOBO, IIJISIXOM
30upanHsi KoMOaitHOM «CamImo» 3 HAaCTYITHHMM 3Ba)KYBaHHSM 1 MEPEPaxyHKOM Ha
CTaHJapTHY BOJIOTICTH [243];

— SIKICTh 3€pHA BIBCa royio3epHOTO oIliHioBaiu 3a Bumoramu JICTY 4963:2008
[248], BuKOpuCTOBYIOUHM /Jisi BU3HaueHHs okpemux mokaszHukiB JJCTY, 30kpema:
3a 'OCT 10842-76 (macy 1000 3epen) [249]; 3a [OCT 10840-64 (naTypy 3epHa)
[250]; 3a T'OCT 10846-74 (Bmict Oinka) [251]; 3a T'OCT 10845-98 (Bmict
KpoxMaio) [252];

— EKOHOMIYHY e(EeKTHBHICTh BHKOPHCTAHHS OIOJIOTIYHMX TIpemaparTiB
PO3PaxXOBYBAIH 32 3aTATBHONPUIHHATAMU METOJUKAMH PO3PAXyHKOBHUM METOIOM 3
BUKOPUCTAHHSM  TEXHOJOTIYHHUX  KapT, EHEpPreTMYHWil  aHamiz —  3a

pexomenaarismu, Bukiaageaumu O. K. MeasenoBcekum [253];
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— CTaTUCTUYHUH aHali3 eKCICPUMEHTAJbHUX JaHUX BHKOHYBAIA 3a
pe3yabTaTaMy JUCIepCiHOro 1 KopensuiitHoro anamiziB 3a b. O. JlocnexoBum 3

BUKopucTaHHsAM nakety Microsoft Office Excel [254].

BucHoBku 10 po3aiay 2:

1. IpyHTOBO-KIiMaTHYHi YMOBH MiCLsl TIPOBEAEHHS AOCIIKEHD € TUIIOBUMU
st Jlicocterny YKpaiHu Ta CIPHUSTIMBUMH JIJISl BUPOIIYBAaHHS BiBCa rOJIO3EPHOTO,
NpOTe TOTOAHI YMOBH B POKH JOCHIDKEHb Majld HE3HAYHI BIiIXWJICHHS, B
OCHOBHOMY 3a 3a0€3IEYCHICTIO POCIUH BOJIOTOI0, SKa BUCTYIAJa OOMEXYHOYHM
YUHHUKOM Yy (opMyBaHHI MPOAYKTUBHOCTI mociBiB. Ile 3Haiimwio cBoe
BiTOOpaXCHHS B OJICPYKAHUX CKCIICPHUMCHTAIBHHUX JaHUX.

2. Cxema pmociimy 1 METOJAWMKAa TMPOBEICHHS JOCTIIKEHb BIAMOBIIAIN
pobouiii TimoTe31 Ta mporpaMi JOCHTIKEHb, SKUMH TIependadagocss 3HayHa
KUIbKICTh OOJIIKIB, CIIOCTEPEKEHb Ta aHaJI31B, 3aBISIKU SKUM BCTaHOBJIIOBAIACh

MO>KJIMBICTh TTMOOKOTO 1 BCEOTYHOTO PO3KPHUTTS CYTI TEMAaTHUKUA HAYKOBO1 pOOOTH.
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PO3/I1LJI 3

®I310JIOTTYHO-BIOXIMIYHI TPOLIECH B POCJIMHAX BIBCA

T'OJIO3EPHOT'O 3A BUKOPUCTAHHS BIOIIPEITAPATY MEJAHOPI3
I PETYJISITOPA POCTY POCJIMH ATPOJIAWIT

3.1. AHTHOKCHAAHTHA (hepMEHTATHBHA CHCTEMA

YrpomoBx BereTamiiHoro Tmepiogy pOCIUHM MIAAAI0ThCS J1i  HU3KHU
HECTIPHSITIIMBUX UYWHHHUKIB — HU3bKa YW BHCOKA TEMIIEpaTypH, 3aCTOCYBaHHS
MECTUIINU/IIB, CHHTETUYHUX JOOPHUB ¥ 1H., K1 3HAYHO BIJIUBAIOTh Ha 1X POCTOBI
IpolLecH, YpOKalHICTh Ta SKICTh oOJepxkaHoi mnpoaykuii [96, 221]. Sk
3aCBITUYIOTh JOCIIKCHHS HayKoBIIB [21, 23, 29, 255, 256], KynbTypH1 pOCIUHU
MaroTh KOMITJIEKC 3aXHCHUX MEXaHi3MiB, 10 3a0€3Meuy0Th iM MIPUCTOCYBAHHS 0
ctpecoBux ymMoB. IIpu 1iboMy piBeHB 1 XapaKTep 3aXHUCHUX MEXaHI3MIB 3HAYHOIO
MIpPOIO BU3HAYAOTHCS BUIAOM POCIHH, iX (D1310JIOTTUHHM CTAaHOM, YMOBaAaMHU POCTY i
PO3BHUTKY, a TAKOX — IHTEHCHUBHICTIO 1 TPUBAJICTIO i1 cTpecopa.

OnHi€ero 13 peakilidi poCIMHU Ha CTPEC € reHepallis akTUBHUX (OPM KHUCHIO
(ADK), mo 1HaKTUBYIOTBCS, K IMPaBUIIO, aHTHOKCHIAHTHOIO cuctemor (AOC),
IpeICTaBIeHOI0 (pepMeHTaMU 1 HU3bKOMOJIEKYJIApHUMU 3'enHannsmu [31, 39, 42,
45, 257].

AOC perymoe mporecH BUIBHOPAIUKAIBPHOTO OKHCHEHHS, CTBOPIOIYH
YMOBH JIJII ONTHUMAJIBHOTO METaboi3My. Y IIiif CUCTEMI NEPIIOYEepProBe 3HAYCHHS
BIIBOAUTHCS depMeHTaM, 30KpeMa KJacy OKCHIOpPEAyKTa3 — TMepOKCUaasi,
KaTaasi i nmomideHomokcuasi [258].

B ocranHniit yac yBary BYEHUX Bc€ OLIbIIE MPUBEPTAE MHUTAHHS BUBYCHHS
MEXaHI3MIB TIIBUIICHHS AHTHOKCHJIAHTHOTO CTaTyCy POCIHH. 3 IO METOIO
MIPOTIOHYETHCS 3aCTOCOBYBATU PETYJSTOPU POCTY POCIHH, MIKPOOH1 MpenapaT Ta
3aco0M, MPEACTaBJICHI SIK CUHTETUYHUMH, TaK 1 HNPUPOJHUMHU CIOJIyKaMH, IO
MalTh  PICTCTUMYJIIOBAJIbHI ~ BJIACTUBOCTI.  BCTaHOBIEHO, 10  €K30TC€HHI

AQHTUOKCHJIAHTH MIIBUIIYIOTh CTIHKICTh POCIHUH 0 CTPECIB O10THYHOI 1 aO10THYHO]T
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npuponu. Tak, 3a BUKOPUCTAHHS €K30T€HHUX PEryJATOpPIB POCTY POCIHH Y
pPOCIIMHAX 3HMKYETHCS AKTUBHICTh PEAKLINA MEPOKCUIHOTO OKHUCHEHHS JINIALB,
30UTBIIYETHCA BMICT AHTHOKCHAAHTIB Ta MIABUIIYETHCS AKTUBHICTb OCHOBHUX
aHTUOKCUIaHTHUX GepmeHTiB [40, 44, 96, 259, 260)].

3Ba)kal0ud Ha BHIICHABEICHI OaHl, CJIJ BIAMITHTH, IO AHTHOKCHIAHTHI
MPOLIECH B POCIIMHAX 3a [1i peryjasTopiB POCTY POCIMH 1 MIKPOOHUX NpenapaTiB
JIUIIIC BWBYAIOTHCSA, Yy TOH K€ Yac NHUTaHHS KOMIUICKCHOI il mpemnapaTiB Ha
AKTUBHICTh OKPEMHUX aHTHOKCUIAHTHUX (PEPMEHTIB KJIacy OKCHIOPEIYyKTa3
(katanasu, MepoKCUa3u 1 MojipeHONOKCUIa3u) y pOCIUHAX BiBCa TOJ03E€PHOTO
NPAKTUYHO HE JOCIIIKYBaIOCS.

JlocnmipkeHHsT aKTUBHOCTI OCHOBHUX AHTHOKCHJAHTHUX (EPMEHTIB Yy
KOHTPOJIbOBAaHUX YMOBaX BereTalifHoro aociiay BUKOHyBau y 2019 pori B
JUCTKaxX BIBCA TOJIO3EPHOTO BIAIOpaHUX HA II'SATYy Ta JAeciaTy Jo0y micis
obrnpuckyBanns pocivH PPP Arponaiit. OnepikaHi pe3yabTaTi 3aCBIIYMIN 3MIHY
(epMEHTaTUBHOI AaKTUBHOCTI POCIMH 3aJIe)KHO BiI HOPM Ta CHOCOOIB
3actocyBaHHss MBII Menanopiz Ta PPP Arpomnaiir. Tak, y pe3ynbTaTi IpoBeaeHHS
JIOCIIIy BCTAHOBJICHO, IO 3a IepeanociBHOI oOpoOku HaciHHsA BiBca MBII
MenaHopiz SK OKpeMo, Tak 1 B cyMimax 3 ArpojaiToMm, QepMeHTaTHUBHA
aKTUBHICTh Y POCIIMHAX HA II’SATY Ta JASCATY J00Y ITICI 3aCTOCYBaHHS IIpenaparTiB
niaBunryBanack (tabn. 3.1, 3.2). 3okpema, 3a nepeAnociBHOI oOpoOKM HACIHHS
BiBca MBIl Menanopiz y wHopmax 1,0; 1,25; 1,5 1/t akTUBHICTH Kartajazu 3i
30UTBIIIEHHSIM HOPMHU TIpemnapary Ha m’aty ao0y (tabm. 3.1) 3poctama mpoTtu
koHTpouo Ha 0,9; 2,0 1 3,6 MkMounb po3kianeroro H,O», akTHBHICTB TTEPOKCHIa3U
—Ha 2,7; 5,8; 10,3 MKMoJIb OKUCHEHOT'O TBasKOy, a mojideHomokcumaaszu — Ha 0,8;
1,5; 2,6 MKkMoJb OKHCHEHOT aCKOPOIHOBOT KMCIIOTH BiATIOBIIHO.

3a cymicuoi naii MBIl Memanopiz y nwopmax 1,0; 1,25 1 1,5 n/t 3
perymsitopoM pocty pociuH Arpomadt — 0,26 1/T, 3acTOCOBaHHX MJisi OOpPOOKH
HaclHHS BiBca mepej ciBOOI0, aKTHUBHICTh KaTaja3u B MOPIBHSHHI 3 KOHTPOJIEM

3poctaia Ha 4,6; 5,2 1 6,0 MkMonb posknaneHoro H,O,, nepokcuaasu — Ha 12,5;



69

14,3 1 16,3 MkMoJib OKUCHEHOTO T'Basikoy, onidenonokcuaazu — Ha 3,4; 4,0; 4,8

MKMoOJb OKUCHEHO1T aCKOPO1HOBOI KMCIOTH BIATOBIAHO.

Taomus 3.1

AKTHBHICTh aHTHOKCHAAHTHHUX (DEPMEHTIB Y JIMCTKAX BiBCA r0J103¢pPHOIO 32
aii MBII Meaanopis i PPP Arpodaaiit (m’sita 106a)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJ1b MKMoJb OoKcHaa3a, MKMoJb
Bapiant 1oci PO3KIIAJICHOTO OKHUCHEHOTO OKHCHEHOT
P AOCTIALY H>Oy/r cupoi | reasikony/r cupoi acKopOiHOBOT
PEYOBHHH 3a Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a 1 xB.
be3 3acrocyBaHH: 10,1 543 18.4
npenapariB (KOHTPOJIb)
Memanopis 1,0 i/t 11,0 57,0 19,2
Memanopi3 1,25 1/t 12,1 60,1 19,9
Memanopis 1,5 n/T 13,7 64,6 21,0
Arponaiit 0,26 n/T 11,5 58,2 19,3
Menaunopi3z 1,0 /T +
Arpomait 0,26 1/T 14,7 66.8 21.8
Menanopis 1,25 n/t +
Arpomait 0,26 1/T 15.3 68,6 22.4
Menanopis 1,5 /T +
Arpomaiit 0,26 11/T 16,1 70,6 23,2
Arpomair 1,0 i1/ra 10,7 55,9 19,0
MCHaHOPIS 1,0 n/tT + 13.1 62.2 207
Arponaiit 1,0 n/ra
MeﬂaHOPIS 1,25 /T + 14.0 65.1 213
Arponaiit 1,0 n/ra
Menanopi3 1,5 n/t +
Arpomnaiit 1,0 n/ra 15.8 69,2 22,6
Arponaiir 0,26 n/T + 12,5 61.8 20.3
Arpomaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 16,3 71,8 23,5
Arponarrt 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 16,8 74,0 24,1
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 17,9 79,4 26,0
Arpomaiit 1,0 n/ra
HIPy,; 11 3,1 1,4

Bukopucrannss Menanopizy B Hopmax 1,0—1,5 5/t nnga oOpoOku HaciHHS

nepes; ciBOOIO Ta BHECEHHS Ha (POHI AAHOTO Mpenapary MO CXOJax KyJIbTypH

peryisitopa pocty pociuH Arponait 1,0 i/ra 3a6e3meunsio 3pocTaHHs aKTUBHOCTI
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AHTUOKCUJAHTHUX (EPMEHTIB MPOTH BapIaHTIB 13 CAMOCTIHHUM BHECEHHAM
Menanopizy Ha 2,1; 1,9; 2,1 MxMounb posknanernoro H,O, — ans kartamasu; 5,2;
5,0; 4,6 MKMoOJb OKMCHEHOTO I'BagKoNy — s nepokcuaasy; 1,5; 1,4; 1,6 mxMonb
OKHCHEHOT aCKOPOIHOBOT KUCIOTH — ISl MOJTI(PEHOIKCUAa31 BIIOBITHO.

3a KOMOIHOBAaHOT'O 3acCTOCYBaHHA ArpoJiaity (oOpoOKka HaciHHS Tepen
ciBbotro y Hopmi 0,26 1/T 1 BHECEHHs MO Bereryrwouux pociumHax — 1,0 n/ra)
IIPOCTEKYBAIOCh 3POCTAHHS aKTUBHOCTI KaTayia3u Ha 2,4 MKMoJb PO3KJIaJCHOTO
H,0,, nepokcumazu — Ha 7,5 MKMOJIb OKMCHEHOTO TBAasIKOJY, MOJII()EHOTOKCHIa3U
— Ha 1,9 MkMosb OKHCHEHOI acKOpOIHOBOi KMCIIOTH BIAMOBiIHO. PazoMm 3 Tum
HaWBUIIA AKTUBHICTh JOCIIKYBaHUX (PEPMEHTIB y JIMCTKaX BiBCa T'OJO3EPHOTO
Oyna BiAMIYeHa 32 BUKOPUCTAHHS IJIsl MEPEANOCIBHOI OOpOOKM HACIHHS CyMIilli
Menaunopizy (1,0, 1,25, 1,5 n/t) 3 Arponaititom (0,26 1/T) Ta OOIMpPUCKYBaHHS
nociBiB Arponaiitom (1,0 5/ra), nme B MOpIBHSHHI 3 BapiaHTamMu MemnaHopiz +
Arponaiit (oOpoOka HaciHHS Tmepel ciBOO) OyJio BIAMIYEHO 3pPOCTaHHS
aKTMUBHOCTI KaTaya3u Ha 1,6; 1,5; 1,8 MkMoms poskianenoro H,O,, nepokcuaazu —
5,0; 5,4 1 8,8 MKMoJIb OKUCHEHOT'O TBasiKOJy, momideHonokeunasu Ha — 1,7; 1,7 1
2,8 MKMonbs OKHCHEHOI ackopOiHOBOi kuciotu BiamoBigHo. Ili x BapiaHTH
JOCITITY Y TIOPIBHSHHI 10 KOHTPOJIIO 3a0€3MeYMIN 3pOCTaHHS aKTHUBHOCTI KaTajia3u
Ha 6,2-7,8 MkMonbs poskiaaeHoro H>O,, mepoxcumazu — 17,5-25,1 mxMouib
OKHCHEHOT'0 TBasKoly, moideHonokcuaasn Ha — 5,1-7,6 MKMoab OKHCHEHOI
ackopOiHOBOiT KUCIOTH. OUeBHUIHO, 3pOCTaHHS AKTUBHOCTI KaTajasu, MePOKCUIA3H
i monieHOIOKCHIa31 32 KOMILIEKCHOTO 3aCTOCYBaHHs OI0JIOT1YHMX TpEerapatib
(06pobka Hacinus mepen ciB6oro MBI 1 perynsitopoM pocTy pociuH + BHECEHHS
pEryisiTopa pOCTy POCIWH TIO CXOJaX) € HACTIIKOM IMOKpAIIeHHS YMOB POCTY U
PO3BUTKY BiBCa TOJO3EPHOTO, 3a SIKAX IMJBUINYETHCS AKTUBHICTH OOMIHHHX
MIPOIICCIB y POCIIMHAX, HEBII'€EMHOIO CKIIAOBOIO SKUX € epMEeHTH. Y TOH K€ dYac,
3pOCTaHHS aKTHBHOCTI ()EPMEHTIB MOXE€ CBIIUMTA TPO TMPSMUNA  BIUIMB
O10JIOTTYHUX TMpenapariB Ha CTaH AHTUOKCHJAHTHOI CHUCTEMU BiBca, sKa
aKTUBI3YETHCS Yy BIAMOBIAL HA JIIF0 €K30T€HHUX PICTCTUMYJIIOBAIBHUX CKJIAJ0BUX

MBII 1 PPP.
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3a mochigKeHHsI aKTUBHOCT1 aHTUOKCUJIAHTHUX (DEPMEHTIB HA JIECATY 00y
OyJ10 BCTAHOBJICHO, 0 Y BapiaHTax JOCIITy MPOCTEKyBajlach Mo1i0HA 3aJI€KHICTh
AK 1 Ha 1Ty 700y Bu3HaueHHs (Tadiu. 3.2). Tak, 3a Hopm Menanopizy 1,0; 1,25 1
1,5 /T axkTuUBHICTH KaTana3sum craHoBwia 16,0; 16,7 1 17,8 mxMons, a 3a
MOETHAHOTO 3acTocyBaHHsS 1ux xe HopM MBIl 3 PPP na ¢oni 00pobku
Arponaiitom HaciHas — 20,9; 21,7 1 22,6 mxMoinb 3a 14,7 MkMoJib po3KJ1aJIeHOTO
H,0,/r cupoi pedoBuHM 32 1 XB. y KOHTPOJTI.

AKTHBHICT,  TMEpPOKCHMIA3M B  JIOCHIDKYBaHMX  BapiaHTaxX  TaKOX
NIEPEBUINYBaJla KOHTPOJIbHI TIOKa3HUKH Ha JECATYy A00Yy TICaAsA 3aCTOCYBaHHS
npenapariB. 30Kpema, 3a BUKOpHCTaHHS MenaHopizy y Hopmax 1,0-1,5 i/t Ha
necaty 00y akTHUBHICTh TEPOKCHA3W 3pocraja BiamoBigHo Bim 70,6 mo 76,8
MkMosb, a nipu 3actocyBanHi MBIl y gocnimkyBanux Hopmax i3 PPP Arponaiit
(0,26 n/1) BoHa cknagana Big 78,9 g0 83,2 MKMoOJIb OKUCHEHOTO TBAsSKOIY.

3actocyBanHss PPP Arpomaiit y Hopmi 1,0 n/ra Ha ¢oni 00poOKu HACIHHS
MBIT Menanopiz (1,0; 1,25; 1,5 n/T) miaBuilyBago akKTHUBHICTh MEPOKCHAA3U Y
NOpiBHSAHHI 3 KOHTposeM 10 76,0; 77,6 1 81,4 MKMoJIb OKHCHEHOTO TBasIKOIY.

3HayHEe MiJBUILIEHHS aKTUBHOCTI (DEPMEHTY CIIOCTEpIrajoch 3a CyMiCHOTO
3acTocyBaHHs MenaHopi3y 3 ArponaiitoMm ajis 0OpoOKM HACIHHS Tepe]] CiBOOIo Ta
BHECEHHS 10 JnaHoMy (QoHy Arponaity. Tak, y mOux BapiaHTax JIOCTITY
MiBUIICHHS aKTMBHOCTI NMEPOKCHUJA3U y TOPIBHSIHHI 3 KOHTPOJEM CKJIaJaio B
Mexax Bix 84,9 mo 93,2 MKMoJIb OKMCHEHOT'O TBAsKOJY.

[TinBuiieHa akTUBHICTH Ha JECATY 00y MOCITIKeHBb Oyna XapaKTepHOIO i
st pepmenty momideHonokcunasu. Tak, 3a BUKOPHCTaHHS Oiompemnapary
Memnanopi3 y Hopmax 1,0; 1,25; 1,5 n/T Ta perynsitopa pocTy poCIuH ATPONAT y
HopMmi 0,26 11/T SIK OKpeMoO, TaK 1 CyMICHO, aKTHUBHICTh TOJI(DEHOTOKCUIA3U Y BCiX
BapiaHTax JOCIIay 3pOCTajia, BOJHOYAC HAWBHINOIO BOHA Oyna y BapiaHTi 3a
00poOku HaciHHS cymimmnto mpemnapatiB Menanopiz (1,5 n/t) 1 Arponait (0,26
J/T) 3a HACTYMHOro OOmpuCKyBaHHS TmociBiB Arponaitom (1,0 n/ra), ne
MEPEBUIIICHHS 110 KOHTPOJIIO ckiagamo 9,7 MKMoJb OKHCHEHOI acKOpOIHOBOT

KHCJIOTH.
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Taonuis 3.2

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢pPHOIO 32
aii MBII Meaanopi3 i PPP ArpoJaiit (necsita 100a)

Karanasza, [Tepokcunasa, [Tomidenon-
MKMoJib MKMoJib okcuja3a, MKMoJib
Bapiant 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
p AOCTIAY H,O,/r cupoi | reaskoiny/r cupoi ackopO1HOBOT
PEYOBHHH 32 Macu 3a 1 XB. KHUCIIOTH/T CHPOT
1 xB. Macu 3a 1 xB.
bes 3acTocyBaHHs 14,7 67.1 217
npenapariB (KOHTPOJIb)
Memnanopis 1,0 /T 16,0 70,6 22.4
Memanopis 1,25 /T 16,7 73,6 23,2
Memanopis 1,5 a/T 17,8 76,8 24.2
Arpomait 0,26 1/T 16,2 71,4 22,77
Menaunopi3 1,0 /T +
Arpomaiit 0,26 1/T 18,8 78,9 25,6
Menanopiz 1,25 a/T +
Arpomaiit 0,26 11/T 19,1 80,9 26,0
Menaunopis 1,5 /T +
Arpomait 0,26 1/T 20,2 83,2 27,5
Arpomainr 1,0 n/ra 15,3 69,8 22.2
IXIenaHOvpis 1,0 n/tT + 17.5 76.0 24.1
rponait 1,0 n/ra
IXIenaHOvpis 1,25 n/t + 18.4 77.6 25.0
rponait 1,0 n/ra
IXIenaHOvpis 1,5 n/t + 19.8 81.4 26.8
rponait 1,0 n/ra
ﬁrponaIZIT 0,26 n/T + 17.0 75.4 23.5
rponait 1,0 n/ra
Menanopi3z 1,0 n/T +
Arpomaiit 0,26 /T + 20,9 84,9 28,3
Arpomaiit 1,0 11/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 21,7 87,9 29,5
Arponairt 1,0 1/ra
Menanopis 1,5 o/t +
Arpomnaiit 0,26 1/t + 22,6 93,2 31,4
Arponait 1,0 1/ra
HIPy; 1,3 4,0 1,7

OnepkaHi TIOKa3HUKM 3 aKTHBHOCTI

JTOCTIKyBaHUX ~(EPMEHTIB €

CYTTEBHUMHU Ta I[OCTOBipHI/IMH, 1o HiI[TBepI[)KYGTBCﬂ BHUIOCIIPUBCACHNMHU JaHHUMHU

CTaTUCTUYHOI 00poOKu. BojHowac JaHi CYTTEBOTO TIJBHINEHHS AaKTHUBHOCTI

OCHOBHUX AHTUOKCUJAHTHUX (PEPMEHTIB KJIACY OKCUIOPEIYKTa3, 10 OACpP)KaHl B

CyBOPO KOHTPOJIbOBAHMX BEreTallliHUX YyMOBaX, 3aCBIAYYIOTh 3pOCTaHHS B
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pociMHaXx Mij BILIMBOM KoMIuieKcHOro 3actocyBanHs MBII 1 PPP piBHst 0oOMiHHUX
MPOLIECIB, aKTUBI3ALIS SIKUX MPU3BOAMUTH 0 MPOAYyKyBaHHs pi3HHX popm ADK, y
tomy uuciai U HoO, Ta ¢QenonpHux cnonyk. IlogibHOoro mpuynieHHs
JTOTPUMYIOTHCA | 1HIII aBTOpH [55, 96].

Jlis miATBep/DKEHHS JaHUX MI0JI0 aKTHBHOCTI OCHOBHUX aHTHOKCHIAHTHUX
(epMeHTIB y JHMCTKax pOCIWMH BIBCa TOJIO3EPHOTO, OAEPKAHUX Yy CYBOPO
KOHTPOJBOBAaHMX BEreTalliHUX yMOBaX, HaMHU OyJ0 MPOBEIAEHO BIAMOBIJIHI
JOCJIJDKeHHsT 1 B ToyiboBUX ymoBax (Jlomarok A, Tabn. A.1-A.6). IIposeneni
JIOCTI/DKEHHSI B TOJBOBHX YMOBaX, NEpII 3a BCE, 3aCBIIUWIN 3aJICXKHICTh
aKTUBHOCTI OCHOBHHMX aHTHOKCHJIAHTHHX (PEPMEHTIB KIIACy OKCHIOPEAYKTa3 Bij
MOTO/IHIX YMOB. 30KpeMa HaWHWKUY aKTHUBHICTh JlaHi pepMeHTH nposiBuin B 2019
p., IO Y3TOJKYETHCS 3 TaHUMHU HHU3BKO1 BojorozabesmneueHocti pociuH ([JomaTox
A, tabn. A.1-A.3). VY uinomy, aHa3yl0ud aKTUBHICTH ()epMEHTIB y a3y BUXOAY
B TpyOKy BiBca y 2019 p., MOXXKHa CTBEpJKyBaTH, II0 B yCiX BapiaHTaX AOCIITY
BOHa OyJia BHINOIO 32 KOHTPOJBHI MOKa3HUKH. Tak, y Bapiantax Memnanopi3 1,0;
1,25 1 1,5 n/T akTUBHICTh KaTaja3u NepeBUIyBajga KOHTpoJb Ha 5; 10 1 17%;
nepokcuaazu — 3; 5 1 7%; momidbeHomokcuaazu — 5; 7 1 12% BianmoBinHO; Y
Bapiantax Memanopi3z 1,0; 1,25 1 1,5 n/T + Arponaiit 0,26 1/t — Ha 23; 27 1 36% —
s katanasu; 9; 10 1 14% — nepokcunasu; 17; 21 1 29% — nonideHoI0KCHIa3H; Y
BapiaHTaxX KOMIUIEKCHOTO 3acTocyBaHHsS Memanopiz 1,0; 1,251 1,5 1/t + Arponait
0,26 n/T + Arpomait 1,0 n/ra — 40; 51 1 63% — nna xaranazu; 16; 17 1 27% —
nepokcuaasu 1 34; 41 ta 53% — nomidenonokcumasu. Taka K 3aKOHOMIPHICTH B
aKTUBHOCTI (EpPMEHTIB MpOCTeXKyBajlack y ¢a3y BUXOAY B TpyOKy BiBca
roJIO3EPHOI0 y BapiaHTaxX mojboBHX jgochaifaiB i B 2020 ta 2021 pp. (lomaTox A,
Tabmn. A.2, A.3).

VY cepenabomy 3a 2019-2021 poku AOCTIIKEHHb 3a BUKOPUCTAHHS IS
MEepeArnociBHOI 0OpOOKM HACIHHA BiBCAa TOJIO3EPHOTO MIKPOOHOTO TMpemnapary
MenaHopi3 sSIK OKpeMO, Tak 1 B cyMimax 13 ArponailTom, y JUCTKaX POCIUH
BCTAHOBJICHO 3HAYHE MIJBUIICHHS (DEpPMEHTATUBHOI aKTUBHOCTI (Tabiu. 3.3). Tak,

3a mepeanociBHOi o0poOku HaciHHs BiBca MBII Menanopiz y nopmax 1,0; 1,25;
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1,5 n/T y a3y Buxony B TpyOKy akTHUBHICTh KaTajia3u 31 30UIBIICHHSIM HOPM
npenapaty 3poctana Ha 1,5; 2,4 1 3,8 mMxMounb poskiaaeHoro H»O»/r cupoi
peYOBUHU 3a 1 XB. MPOTHU KOHTPOJIO, aKTUBHICTh Mepokcuaazu — Ha 2,9; 4,7 17,0
MKMoJIb OKUCHEHOTO TBasKOJY/T cupoi Macu 3a 1 XB., a moJieHosoKcuaa3u — Ha
1,5; 2,2 1 3,8 MkMoJib OKMCHEHOT aCKOPOIHOBOI KMCJIOTH/T CUpPOi Macu 3a 1 XB.

3a cyMmicHoi aii MikpoOHOro npenapaty Menanopiz y nopmax 1,0, 1,25, 1,5
J/T 3 PEeryasTopoM pocTy pociauH Arponait 0,26 /T, 3aCTOCOBAHUX ISl 0OPOOKH
HACIHHsS BiBCa TOJIO3€PHOIO Tepej] CiBOOK0, aKTHUBHICTh Karaja3u y BapilaHTax
JOCJIITY B TIOPIBHSIHHI 3 KOHTpoJieM 3poctana Ha 23; 27 1 36%, nepokcuaasu — Ha
13; 15 1 18%, nomidenonokcumazu — Ha 20; 25 1 35% BiAMOBIAHO.

Buxopucranus Menanopizy y Hopmax 1,0; 1,25; 1,5 n/t nns oOpobku
HACiHHsS Tiepea ciBOOI0 Ta BHECEHHS Ha (POHI JAaHOro IMpernapary Mo cXojax
KynbTypu Arponaity 1,0 n/ra 3abe3neymsio 3pOCTaHHS AKTMBHOCTI KarTalasH,
MEePOKCHIa3u 1 MOMi(EHOIKCHIa31 MPOTH BapiaHTIB 13 CAMOCTIMHUM BHECEHHSM
Menanopizy Ha 8—11; 4-9 1 8-12% BianoBigHO.

3a KOMOIHOBAHOTO 3acTOCyBaHHs ArponaiTy (0OpoOka HaCiHHS Tepen
ciBOboro y Hopmi 0,26 7/T 1 BHECEHHsS IO BereTyroumx pociuHax — 1,0 n/ra)
IPOCTEKYBAIOCH 3POCTAHHSI aKTUBHOCTI KaTayia3u Ha 2,7 MKMoOJb PO3KIaJEHOTO
H,O»/r cupoi peuoBuHm 3a 1 xB., mepokcuaazn — Ha 5,6 MKMoOJb OKHCHEHOTO
I'BasKOJIY/T cupoi Macu 3a 1 xB., moJideHoJIokcuaa3u — Ha 2,8 MKMoJIb OKHCHEHOT
acKOpOiIHOBOT KMCIOTH/T cupoi MacH 3a | XB. BIZIMOBITHO MPOTH KOHTPOITIO.

Pazom 3 TMM HaiiBUINA aKTUBHICTh aHTUOKCHIAHTHUX (DEPMEHTIB y JTUCTKAX
BiBCa TOJI03€PHOrO OyJa BiAMIYEHA 32 BUKOPUCTAHHS ISl IEPEATIOCIBHOI OOPOOKH
HaciHHa cymimi Menanopizy (1,0; 1,25; 1,5 n/t) 3 Arpomaittom (0,26 1/T) 3
HACTYITHUM OOMPHUCKYBaHHSM TOCiBiB Arponaiitom (1,0 si/ra), e B mOpiBHSAHHI 3
BapiantamMu MenaHopi3 + Arpomait (00poOka HaciHHA mepes CiBOOK) Oyio
BiIMIYEHO 3pOCTaHHS aKTHBHOCTI KaTtanasm Ha 4,5; 49 1 6,2 mxMonb
posknagenoro H,O»/r cupoi pewoBunu 3a 1 xB., nmepokcunazu — 4,4; 4,3 1 7,6

MKMoJb OKMCHEHOT'O I'BasiKOJy/T cHUpol Macu 3a | XB.,
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Tabmunga 3.3

AKTHBHICTh AHTHOKCHIAHTHUX (pepPMEHTIB y JIMCTKAX BIBCa I0JI03€PHOIO 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3za Buxoay B TPyOKYy, cepeane 2019-2021 pp.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJib MKMoJib okcujaza, MKMoJib
Bapiant 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKMCHEHOT
p AOCTIAY H,O,/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHH 32 Macu 3a 1 XB. KHUCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3acTocyBaHHs 22.4 70.8 25.4
npenapariB (KOHTPOJIb)
Memanopis 1,0 i/t 23,9 73,7 26,9
Memanopi3 1,25 /T 24.8 75,5 27,6
Memanopis 1,5 a/T 26,2 77,8 29,2
Arponaiit 0,26 1/T 24,2 74,3 27,2
Menaunopi3 1,0 /T +
Arpomaiit 0,26 1/T 27,5 80,1 30,6
Menanopiz 1,25 a/T +
Arpomaiit 0,26 1/T 28,5 81,4 317
Menaunopis 1,5 /T +
Arpomaiit 0,26 1/T 30,5 83,3 34,2
Arpomaiit 1,0 11/ra 23,6 73,0 26,5
Menanopi3 1,0 /T +
Arpomnaiit 1,0 n/ra 25,7 713 29,0
Menanopis 1,25 n/t +
Arpomnaiit 1,0 n/ra 26,7 8.8 29.7
Menanopis 1,5 n/t +
Arpomnaiit 1,0 n/ra 29,1 82.4 32,7
Arpomnaiit 0,26 1/t + 251 76.4 8.2
Arpomnaiit 1,0 n/ra ’ ’ ’
Menanopi3z 1,0 /T +
Arpomaiit 0,26 1/T + 32,0 84,5 35,4
Arponarit 1,0 1/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 334 85,7 37,6
Arponait 1,0 1/ra
Menanopis 1,5 o/t +
Arpomnaiit 0,26 1/t + 36,7 90,9 40,8
Arpoumaiir 1,0 n/ra
HIPys" 1,1-1,3 3,1-4,9 1,7-2,1

Ipumimxa: “— nHase0eno MaKcumManbii i MiHIMATbHI 3HAYEHHS 34 POKU 00CAIONCEHD

nomidenonokcuaazu — 4,8; 5,9 1 6,6 MKMoJb OKHCHEHOT aCKOPOIHOBOT KMCIOTH/T

cupoi mMacu 3a 1 xB. Lli x BapiaHTH JOCHiy Yy MOPIBHSHHI /10 KOHTPOJIIO
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3a0e3neunii 3pOCTaHHsI aKTUBHOCTI KaTana3u Ha 43-64%, nepokcupasu — 19—
28%, nomidenonokcuaazu — 39-61% BiamoBigHO.

VY (¢a3y uBITIHHS POCIMH BiBCa TOJO3EPHOr0 OYJO BIAMIYEHO 3POCTaHHS
aKTUBHOCTI (EepMEHTIB Yy TMOpPIBHSAHHI JO TIOKa3HUKIB TMOJILOBUX JOCIHIIIB
akTUBHOCTI ¢epMeHTIB y a3y Buxoay B TpyoOky (Jomatoxk A, tabn. A.4-A.6). 111
JlaH1 3aCBIAYYIOTh IHTEHCU(IKAI[1F0 OOMIHHMX MPOIIECIB Y POCIMHAX, OB’ I3aHUX 3
(OTOCHHTE30M, JMXaHHSM, TOINO, AKTHBHUMHU YYaCHUKAMH SKUX € (EpMEHTH
KJIacy OKcuopeaykTas. BogHouac aHami3 akTUBHOCTI (PEpMEHTIB y JIMCTKAaX BiBcCa
rojo3epHoro B 2019 poui y ¢a3y UBITIHHS POCIHMH IOKa3aB, 110 y BapiaHTax 3
nepeAnociBHO 00poOKkor HaciHHsA Menanopizom y Hopmax 1,0; 1,25; 1,5 n/t
aKTUBHICTh KaTaja3W y TOPIBHSHHI J0 KOHTpOJd 3poctana Ha 4; 7 1 12%;
nepokcuaazu — 6; 9 1 13%; nomidenonokcunazu — 6; 9 1 14%; y BapianTax
Menaunopiz 1,0; 1,25; 1,5 o/t + Arpomnaitt 0,26 i/t — na 17; 20 1 29% — nns
karanaszu; 17; 20 ta 24% — nepokcunasu 1 16; 19; 23% — nonideHomokcumasu; y
Bapiantax Memanopiz 1,0; 1,25; 1,5 n/t + Arponaiit 1,0 n/ra — 10; 14 1 23% — nus
karanasu; 12; 15 1 22% — nepokcunasu 1a 12; 15 1 22% — nonidheHoI0KCH1a31.

HaiiBuny akTuBHICTH (DEPMEHTIB OJIepKaHO y BapiaHTaX 3 KOMIUICKCHUM
3aCTOCYBaHHSAM OiojoriuHux mpenapatiB: Menanopiz 1,0; 1,25; 1,5 a/r +
Arponait 0,26 i/t + Arpomait 1,0 n/ra, ae NepeBHINCHHS A0 KOHTPOJIO IS
karanasu ckimanaimo 7,7; 8,7 ta 11,9 mxMonp posknaaeHoro H>Oo/r cupoi
peuoBuHu 3a 1 xB., mepokcumazu — 17,8; 19,6 Tta 21,4 mMKkMoJsib OKHUCHEHOIO
IBasKOJIY/T cupoi Macu 3a 1 xB., momideHnonokcuaazu — 7,6; 8,6 ta 12,0 MKkMoub
OKHCHEHOI acKOpOiHOBOI1 KMCIOTH/T cupoi macu 3a 1 xB. 3a HIPgs 1,3; 3,4 1 1,9
BIIMMOBIIHO, IO € JIOCTOBIPHMM Ha 3a3HA4eHOMY IOpo3i BiporimHocti. IlomiOHI
pe3yiabTaTH aKTUBHOCTI OCHOBHHMX AHTHOKCHIAHTHHX (EPMEHTIB  KIacy
OKCHJIOpeayKTa3 y a3y MBITIHHS POCIMH BiBCa T'OJIO3EPHOTO OYJI0 OJepKaHO Y
nosboBux gocaigax 2020 ta 2021 pp. (Joxatok A, tabn. A.5, A.6).

AHani3ylouu aKTHUBHICTh OKHCHO-BIJIHOBHUX (DEPMEHTIB POCIMH BiBCa Yy
dazy uBiTiHHS B cepeanboMy 3a 2019-2021 pp. Oyna BigMiueHa mnoaiOHa

3aKOHOMIPHICTH (Tad. 3.4).



77

Taonuis 3.4

AKTHBHICTh aHTHOKCHAAHTHHUX (pEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢PHOIO 32

aii MBII Meananopis i PPP Arpoaaiit
(¢a3a uBitinug, cepeane 2019-2021 pp.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJ1b MKMoJb OoKcHaa3a, MKMoJb
Bapiant 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
p AOCTIAY H,O,/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHH 32 Macu 3a 1 XB. KHUCIIOTH/T CHPOT
1 xB. Macu 3a 1 xB.
be3 3acTocyBaHHs 30.9 77.9 36.3
npenapartiB (KOHTPOJIb)
Memanopis 1,0 /T 32,3 82,4 38,6
Memanopis 1,25 /T 33,3 83,8 39,9
Memanopis 1,5 a/T 34.6 87,3 41,9
Arpomait 0,26 1/T 32,7 82,4 39,1
Menaunopi3 1,0 /T +
Arponaiit 0,26 n/T 36,1 20,5 42,7
Menanopiz 1,25 a/T +
Arpomait 0,26 1/T 37,1 92,7 43,9
Menaunopis 1,5 /T +
Arpomaiit 0,26 11/T 39,7 94,9 45,2
Arpomaiit 1,0 11/ra 32,1 80,2 38,1
IXIenaHOvpis 1,0 n/tT + 342 86.4 412
rponait 1,0 n/ra
IXIenaHOvpis 1,25 n/t + 35.3 88.9 42.4
rponait 1,0 n/ra
IXIenaHOPB 1,5 a/t + 38.2 93.9 445
rponait 1,0 n/ra
ﬁrponaIZIT 0,26 n/T + 33.4 84.5 40.6
rponait 1,0 n/ra
Menanopi3z 1,0 /T +
Arpomaiit 0,26 /T + 40,5 96,7 45,8
Arponarit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 41,5 98,8 46,8
Arponaiit 1,0 1/ra
Memnanopis 1,5 o/t +
Arpomnaiit 0,26 1/t + 43,9 103,6 49,6
Arpomaiit 1,0 n/ra
HIPys 1,1-1,5 2,4-3,4 1,1-1,9

. * .o . o . . .
HpMMlI’I’ZKCl.' — HaBedeHo MAKCUMANbHI | MIHIMANbHI 3HAYEHHS 3d POKU 00CNI0XMCEHD

Tak, 3a BukopuctanHss Menanopizy y Hopmax 1,0; 1,25; 1,5 a/t Ta

Arponaiity y HOpMI

0,26 na/T Ak OKpemo, TaK 1

AHTUOKCUJIAaHTHUX (EpPMEHTIB y BaplaHTax JdOCTIAY

CYMICHO aKTHBHICTb

3pocTtana. BomHouac
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HalBUIIOIO BOHA Oyna y BapiaHTi 3a OOpOOKM HACiHHS CYMIIIIIIO MpPEenapaTiB
Menanopiz (1,25 1 1,5 n/1) 1 Arponaiit (0,26 1/T) 3 HaCTynHUM OONPUCKYBAHHIM
nociBiB Arponaiitom (1,0 n/ra), mo mepeBUIYBAJIO KOHTPOJIb 32 AKTHUBHICTIO
katayna3u Ha 31-42%, nepokcunazu — 24—33%, nomidenonokcuaazu — 26-37%.

TakuM 9rHOM, 3 BHUIICHABEACHOTO €KCIEPUMEHTAIBHOTO MaTepiany MOXKHA
3pOOUTH BUCHOBKH:

—  MikpoOHuii mnpenapat MenaHopi3 Ta PEryNsSITOP POCTY POCIUH
ATpOTaliT TIO3UTUBHO BIUIMBAIOTh HA AaKTHBI3AIlII0 OKPEMHX AHTHOKCHIAHTHUX
depMeHTiB KJIacy OKCHJIOpETyKTa3 (karamnasm, NIEPOKCUIA3H,
noJieHoI0KCHAa3M), 10 € HACTIAKOM IHTeHCH]IKallil MPOXOIKEHHS B POCIMHAX
OOMIHHUX TMpOIECiB, AKTUBHUMH Ta O€3MocepeHIMU YyYaCHHUKaMH SKUX Y
POCJIIMHHOMY OpTaHi3Mi € ()epMEHTH.

—  KowmilekcHe BHWKOPUCTaHHS MIKpOOHOro mpenapary MenaHopi3 i3
PETYIISITOPOM POCTY POCIUH ATrpOJaiiT 3yMOBIIOE pI3HY CTYIIHb AKTUBHOCTI
AHTUOKCUJIAHTHUX (PEPMEHTIB y POCIMHAX BiBCa T'OJO3EPHOTO, sKa 3aJICKUTH B
3HAYHIN Mip1 Bil HOPM Ta CIIOCOO1B BHECEHHS JTaHUX O010JIOTTYHUX ITpenaparisb.

—  HaiiBumuii piBeHb aKTUBHOCTI (EpPMEHTIB Yy PpOCIMHAaX BiBca
IIPOCTEKYETHCS 32 KOMILIEKCHOTO 3aCTOCYBaHHS IS OOpPOOKH HACIHHS Tiepe
ciBOOl0 MikpoOHOTO Tpenapaty Menanopis y Hopmax 1,25 1 1,5 m/ra 3
PETYJIATOPOM POCTYy pociuH Arpojat y Hopmi 0,26 1/T 3 HacTymHUM
OOIPUCKYBaHHAM TI0 laHOMY (oHy TociBiB Arpomnaiitom y Hopmi 1,0 si/ra, 1o, 3
OJTHOTO OOKy, € HacliIKOM iHTeHcHU(iKaiii pOCIMHHO-MIKPOOHUX B3a€EMOJIH, 3
IHIIOTO — TIJBHMINCHHS PIiBHSI B pOCIMHAX BiBCa EHJIOICHHUX TOPMOHIB —

aKTHBATOPIB POCTY.

3.2. ®opMyBaHHA NIrMEHTHOI0 KOMILIEKCY JUCTKOBOI0 aapary

s mpoxoxeHHs (POTOCUHTE3Y B KJIITUHAX POCIUH HEOOXiJHA HASIBHICTH

xjiopodiny. Bimomo, M0 y pPOCIMHHUX OpraHizaMax BMICT xJiopodutiB a 1 b €

YYTJIMBUM 1HAMUKATOPOM IHTEHCUBHOCTI (POTOCUHTE3Y Ta OJHUM 3 HAMBaXIJIMBIIINUX
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MOKa3HUKIB, 1[0 BHU3HAYa€ KUIBKICTb 1 SKICTh Bpoxkato [59, 64, 261].
JIOCHIJPKEHHSIMU  TOBEICHO, 1110 MiA Yac Jii CTPECOBUX YMHHUKIB (MiABUIICHA 1
3HI)KEHA TeMIIepaTypa, BUCOKA IHTEHCUBHICTh BUIUMOTIO CBITJIA, yIbTpadiosieToBe
BUIIPOMIHIOBaHHS, Ba)XKKl METaJId, MECTHLUAM) (i310J10ro-610XiMiuHI MPOLIECH B
pociuMHax, y ToMy 4Hcii ¥ (OTOocHHTE3, 3a3HAIOTh 3HAYHMX 3MIH, WIO
B1J100pakal0Th HAMPABIICHICTh aJANTUBHUX peakliid y pOCIMHAX Ta BIUIMBAIOTh Ha
IHTEHCHUBHICTh HATPOMAJKEHHS OpraHiyHOo1 peuoBunu [66, 68, 71, 262].

OpgHuM i3 4YHMHHHKIB, IO IIO3UTUBHO BIUIMBAIOTh Ha (HOpMyBaHHS
(OTOCHHTETUYHUX TIOKA3HUKIB POCIWH, € 3aCTOCYBaHHS PETYyJATOPIB POCTY
pOCIMH 1 MIKPOOHUX MpenapariB, sKi MOPSAJ 13 HOBUMHM CyYaCHHUMH COPTaMH 1
riopugamMu  CiTbCHKOTOCIIONAPCHKUX KYJIBTYP PO3TISIAIOTECS SK  €KOJOTIYHO
Oe3MeyHi Ta €KOHOMIYHO JOIUIbHI 3acCO0M MiJBUIIEHHS X MPOMAYKTHUBHOCTI [82,
84, 96].

Psn maykoBuiB koHctatyroth [78, 80, 81, 96, 263], mo y OUIBIIOCTI
BUIAJIKIB PETYISATOPH POCTY POCIMH 1 MIKpOOHI TIpenapaTd CTUMYJIIOIOThH
HAKOIMYCHHS POCIMHAMHU XJIO0pOo(d iy, MiIBUIIYIOTh (POTOCUHTETUYHY aKTUBHICTH
XJIOPOTUIACTIB Ta YUCTY MPOTYKTUBHICTH (DOTOCHHTERY.

Buxonsiun 3 1p0oro, BaXKJIMBUM 3aBJIaHHSIM HaIUX JOCHIIHKEHb OyI0
BCTAHOBUTH 3MIHM Yy IICMEHTHOMY KOMIUIEKCI JIMCTKIB BiBCa TOJIO3EPHOTO 3a
BUKOPHUCTAHHS MIKpPOOHOTO mpemnapaTy MeaHopi3 Ta peryisTopa pocTy POCHH
Arpomaiit, 1o g03BONMIO O PO3KPUTH OCHOBHI HaNpsSMA Ta CHCHHQIKY
dbopMyBaHHS IITMEHTHOTO KOMIUIEKCY POCIHH, BiJl SKOTO 3aJIC)KHTh CHHTE3
OpraHivHOi peuOBUHHM Ta (HOPMYBaHHS MPOTYKTUBHOCTI TOCIBIB.

[IpoBeneni MOCTIMKEHHS 3acCBIYMIN 3aJIKHICTh BMICTY Xiopodimy B
JUCTKAaxX BiBca roJI03epHOTO BiJ HOpM BukopuctanHs MBII Menanopi3, BHECEHOTO
pO31LIBHO 1 B KoMIUIeKci 3 PPP ArposmaiiT, Ta Bij mOrogHuUX yMOB, IO CKIAJATUCS
y POKH TIPOBEACHHS Aochimkenb (Tabn. 3.5). Tak, oTrpumani JaHi 3 BMICTY CyMHU
XJIOpopUIIB a 1 b B JNUCTKAaX BIBCa TOJO3EPHOIO Y3rOJKYIOThCS 13 MOTOJHUMU
YMOBaMH, SIKi Oy HAUCTIPUATIUBIIIUMHE 32 TEMIIEPATYPHUM Ta BOTHUM PEKUMOM

st pocsivH 'y 2020 12021 pp., menn cnpusitauBumu — 2019 p.
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Tabmuus 3.5
Bwmict cymu xi0pogiiiB a i b y mucTkax BiBca rojiozepHoro 3a

(% Ha cyxy pe4oBHHY, (pa3a BUX01Y B TPYOKY)

Cepenne
Bapiant gocniny 2019 p. | 2020 p. | 2021 p. | 3aTpHU
POKH

be3 3actocyBaHHs npenaparis 1.290 1,408 1.379 1.359
(KOHTPOJIb)
Menaunopis 1,0 1/t 1,315 1,450 1,393 1,386
Menanopis 1,25 n/t 1,331 1,470 1,420 1,407
Menaunopis 1,5 /1 1,360 1,494 1,447 1,434
Arpomaiit 0,26 1/T 1,318 1,457 1,413 1,396
Menanopis 1,0 i/t + Arponair 0,26 /T 1,379 1,533 1,470 1,460
Menanopis 1,25 1/t + Arpomnaiit 0,26 i/t | 1,394 1,549 1,489 1,477
Menanopis 1,5 1/t + Arponair 0,26 /T 1,429 1,576 1,517 1,507
Arponaiit 1,0 n/ra 1,309 1,446 1,389 1,381
Menanopis 1,0 /T + Arponaiit 1,0 n/ra 1,352 1,485 1,437 1,425
Memnanopis 1,25 i/t + Arponaiit 1,0 n/ra 1,367 1,521 1,457 1,448
Menanopis 1,5 i/t + Arponair 1,0 n/ra 1,400 1,567 1,501 1,489
Arponaiit 0,26 1/t + Arposaiit 1,0 si/ra 1,339 1,477 1,429 1,415
MCJIaHOplji 1,0 n/T + Arponaiit 0,26 n/T 1,445 1.585 1.530 1.520
+ Arposaiit 1,0 j1/ra
MenaHoplva 1,25 n/T + Arponait 0,26 n/T 1,482 1,605 1.549 1.545
+ Arpoumaiit 1,0 1/ra
MenaHopiva 1,5 n/T + Arpomnaiir 0,26 1/T 1,549 1,650 1.584 1.594
+ Arpoumnaiit 1,0 i/ra
HIPys 0,015 0,011 0,017

Ananizyroun cymapHuii BMICT xiopodumiB a 1 b y JHCTKax BiBca

rojiozepHoro y 2019 p., MoXXHa 3a3HAYMTH, 11O 32 BHKOPHCTAHHS JJIT 0OpOOKH

HACIHHSA mepe;] ciB0oto MikpoOHoro npenapary Menanopiz y vopmax 1,0; 1,25; 1,5

J/T BiH TIEPEBUIIYBaB KOHTPOJIbHI TOKa3HWKM Ha 2; 3 1 5%. AxTuBHIime

HAKOMMYCHHS! (POTOCMHTETUYHHMX INITMEHTIB MPOXOAWJIO y BapiaHTax, A€ s

nepeanociBHOi 00poOKKM HaciHHs BUKOpHUcTOBYyBanu cymim PPP Arponaiit i MBI

Memnanopis. Tak, 3a cymicHOro BUKopuctanusa Menanopizy (y Hopmax 1,0—1,5 11/1)

1 Arponaiity (y HopMmi 0,26 71/T) BMICT cyMu xJopoduliB a 1 b y JNUCTKaxX BiBca

MOPIBHSAHO 13 KOHTpoJieM 30uibiiryBaBcs Ha 7—11%. Bukopucranns Menanopizy y
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Hopmax 1,0; 1,25 1 1,5 i/t qist o6poOKuM HACiHHS mepen CiBOOI0 Ta BHECEHHs Ha
(¢oH1 JaHOTO mpenapaTry Mo cxoAax KyibTypu Arpomaiity 1,0 yi/ra 3abe3neudnsio
3pOCTaHHS JOCHIIKYBaHOTO TOKa3HUKA JI0 KOHTPOJIIO Ha 5; 6 1 9% BiAMOBIIHO.
[lopsan 3 TuM HaWBUOIMI BMICT cyMu XJopodulB a 1 b y JUCTKax BiBca
rOJI03€PHOr0 BIAMIYEHO 3a BUKOPUCTAHHS [JIsl MEPEANOCIBHOI 0OpOOKM HACIHHS
cymimi Menaunopizy (1,0; 1,25; 1,5 n/1) 13 Arpomnaittom (0,26 71/T) 32 HaCTYITHOTO
oOrnpuckyBanHs TmociBiB Arponaiitom (1,0 n/ra), mo na 12; 15 1 20%
NIEPEBUIITYBAJIO IOKA3HUKU B KOHTPOJII.

[Toxi6Ha 3a5Ie)KHICTh 13 BMICTOM 3€JI€HUX MIrMeHTIB Oyia BinMiueHa 1 B 2020
ta 2021 pp. mocmigxeHb. Y cepeaHbOMY 3a TPU POKH EKCIIEPUMEHTAIbHUX
JOCIIPKeHb HAWBUIII MMOKA3HUKUA BMICTY CyMU XJIOpouUIiB a 1 b hopmyBanucs y
BapiaHTaXx KOMOIHOBaHOT OOpOOKM HACIHHS CYMININIIO TpenapariB MenaHopi3 1
ArponaiiT 3 HacTymHOK OOpOOKOIO MOCIBIB ATpoJIaiTOM, /i€ MEPEBUIICHHS /10
KOHTPOJIBHOTO BapiaHTy ckianano 12—17%.

AHai3 ofiep)KaHUX JaHUX 13 BMICTY CyMH XJIOpOUTIB a 1 b B TUCTKaX BiBca
rojo3epHoro y ¢asy UBITIHHS NPOJAEMOHCTPYBAB CXOXKY 3aJICKHICTh BIUJIUBY
JOCIIIDKYBaHUX HOPM MenaHopidy Ta crmoco0iB BHeCeHHS Arpoiaity (Tadi. 3.6).
Tak, y 2019 p. 3a aii Memanopizy y Hopmax 1,0; 1,25 i 1,5 n/t B™micT cymu
xJopodiIiB @ 1 b y nIuCTKax BiBca 30UIbIIYBaBCS BiTHOCHO KOHTpoJto Ha 0,013;
0,035 10,052% Ha cyxy pedyoBHHY.

3a KOMIUIEKCHOTO BHUKOpHUCTaHHS Menanopizy 1,0; 1,25 1 1,5 n/t 3
Arpomaittom 0,26 71/T IepeBHUIEHHS 32 BMICTOM CyMHU XJIOpo(dIiB a 1 b BITHOCHO
koHTpomto ckiamano 0,064; 0,076 1 0,088% nHa cyxy pedoBuny. Ilpore HaiiBuII
MOKA3HUKW BMICTY XJIOpOQULTy B JMCTKAaX BiBca OyaW BIAMIYEHI 3a CYMICHOTO
BHKOPHMCTAHHS IS TEepearociBHOT 00poOku HaciHHs Menanopizy 1,0; 1,251 1,5
1/t 3 Arponaiitom 0,26 7/T 3a HACTYMHOTO OOTPUCKYBAHHS BETETYIOUUX POCIUH
Arponatitom 1,0 n/ra, ne mepeBuiieHHs 10 KoHTpoto ckmamano 0,091; 0,096 i
0,106% Ha cyxy pe4OBHHY.

[Toxi6H1 3amekHOCTI y (OpMyBaHHI MIrMEHTHOTO KOMIUIEKCY Y (hasi

uBiTIHHA Oynu BiamideHi 1 B 2020 ta 2021 pp.



BUKOpHCcTaHHA Olonpenapary Mesanopiz ta PPP Arpomaair
(% Ha cyxy pe4oBHHY, (pa3a UBITIHHA)
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Tabmuus 3.6
Bwmict cymu xi0pogiiiB a i b y mucTkax BiBca rojiozepHoro 3a

Cepenne
BapianT nocniny 2019 p. | 2020 p. | 2021 p. | 3aTpm
POKH

be3 3actocyBaHHs npenaparis 1.537 1.709 1.610 1.619
(KOHTPOJIb)
Menaunopis 1,0 1/t 1,550 1,724 1,631 1,635
Menanopis 1,25 n/t 1,572 1,743 1,660 1,658
Menaunopis 1,5 /1 1,589 1,764 1,668 1,674
Arpomnaiit 0,26 1/t 1,564 1,733 1,634 1,644
Menanopis 1,0 i/t + Arponair 0,26 /T 1,601 1,777 1,671 1,683
Menanopi3 1,25 n/t + Arpomnaiit 0,26 1/t | 1,613 1,786 1,684 1,694
Menanopis 1,5 1/t + Arponair 0,26 /T 1,625 1,800 1,690 1,705
Arponaiit 1,0 n/ra 1,541 1,716 1,618 1,625
Menanopis 1,0 /T + Arponaiit 1,0 n/ra 1,584 1,759 1,652 1,665
Menanopis 1,25 1/t + Arpomaiit 1,0 n/ra 1,596 1,768 1,669 1,678
Menanopis 1,5 i/t + Arponair 1,0 n/ra 1,619 1,793 1,688 1,700
Arponaiit 0,26 1/t + Arponaiit 1,0 n/ra 1,579 1,750 1,646 1,658
MCJIaHOplji 1,0 n/T + Arponaiit 0,26 n/T 1628 1.806 1.692 1.709
+ Arposaiit 1,0 j1/ra
MenaHoplva 1,25 n/T + Arponait 0,26 n/T 1,633 1.820 1.699 1717
+ Arpoumaiit 1,0 1/ra
MenaHoplva 1,5 n/T + Arponaiit 0,26 1/T 1,643 1,850 1707 1733
+ Arpomnaiit 1,0 i/ra
HIPys 0,012 0,014 0,010

Y cepenHbOMy 3a TpH POKH JOCHIDKCHh HAWAKTHBHINIE HArPOMAaJKCHHS

xJ0podisiB BimOyBanocs y BapiaHTaxX 3a KOMIUIEKCHOTO 3aCTOCYBaHHS IpemapariB

Memnanopi3z y mopmax 1,0-1,5 i/t + Arponaiit 0,26 1/t + Arponait 1,0 n/ra, ne

MIEPEBUIICHHS 32 BMICTOM XJIOPO(DLTIB @+b BiTHOCHO KOHTPOIIO cKiianano 6—7%.

3 METOI0 OLTBII PETENHHOTO 3’ SICYBaHHS il JOCTIPKYBaHUX MpemnapatiB Ha

(dbopMyBaHHS MIrMEHTHOTO KOMIUIEKCY BiBca rosiozepHoro Hamu B 2020 p. Oymo

MPOBEJECHO E€KCIIEPUMEHTAIbHI JOCIII)KEHHSI ¥ CYBOPO KOHTPOJIbOBAHUX YMOBaX

(Tabm. 3.7).
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PesynpTatn BHKOHAHUX MAOCHIMIKEHb 3aCBIAYMIM, IO 32 BHUKOPUCTAHHS
Menanopizy B Hopmax 1,0; 1,25 1 1,5 5/t BMICT XJopodiny a B JMCTKAaX BiBca
roJIO3EPHOI0 Y BIIHOIIEHHI 10 KOHTpouto 3poctaB Ha 0,018; 0,030 Ta 0,055% Ha
Cyxy peuoBuHy, xjopodiny b — 0,003; 0,009 ta 0,016% Ha cyxy pedyoOBHHY, Y
niioMy cyma xyopodunB a 1 b mepeBuunlyBasia KoHTposib Ha 3; 5 t1a 10%

BIAMOBIIHO.

TabGmuus 3.7
Bwmict cymu xa0opoginiB a i b y aucTkax BiBca rojiozepHoro 3a
BUKOpHUCTaHHsA Olonpenapary Mesanopiz ta PPP Arpoaair

(% Ha cyxy pe4yoBuHy, 20 100a micjisi 00pOOKHU POCTUH ATpPoJIaiiTOM)

BapianT nocniny X1, X1, X3 g+b)
be3 3acTtocyBaHHS mpernapaTiB 0.594 0.153 0.747
(KOHTPOJIB)
Menanopi3z 1,0 /T 0,612 0,156 0,768
Menanopis 1,25 n/t 0,624 0,162 0,786
Menanopis 1,5 /T 0,649 0,169 0,818
Arpomnaiit 0,26 1/T 0,617 0,157 0,774
Memnanopi3 1,0 1/t + Arpomaiit 0,26 1/t 0,675 0,177 0,852
Memnanopi3 1,25 i/t + Arpomnaiit 0,26 /T 0,690 0,181 0,871
Menanopis 1,5 i/t + Arpoaaiir 0,26 11/T 0,710 0,187 0,897
Arponaiit 1,0 n/ra 0,610 0,155 0,765
Memnanopis 1,0 a/T + Arponaiir 1,0 1n/ra 0,638 0,166 0,804
Memnanopis 1,25 n/T + Arponaiit 1,0 n/ra 0,665 0,173 0,838
Memnanopis 1,5 0/t + Arpomnaiir 1,0 n/ra 0,702 0,184 0,886
Arponaiit 0,26 i/t + Arpomnaiir 1,0 11/ra 0,630 0,164 0,794
MenaHoplus 1,0 /T + Arponaiit 0,26 n/T 0,739 0,189 0.928
+ Arpomaiit 1,0 n/ra
MenaHoplus 1,25 n/t + Arpomnaiit 0,26 1/T 0,766 0.198 0.964
+ Arpomnaiit 1,0 n/ra
MenaHoplu:; 1,5 n/T + Arponaiit 0,26 n/T 0,880 0.210 1,090
+ Arpomaiit 1,0 n/ra
HIPy; 0,041 0,012 0,037

3a cymicHoro 3actocyBaHHsi Menanopizy B Hopmax 1,0; 1,25 1 1,5 n/t 3
ArponaiitoM 0,26 1/T 1151 00poOKHM HACIHHS Tepea C1BOOI BMICT XJIOPOPLIiB a 1 b

Ta iX CyMH 13 HApOCTaHHSM HOPMHU BHECEHHS MenaHopidy 3pocranu i
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MEPEBUIICHHS BIAHOCHO KOHTPOJIO KOJMBajioch y Mexax: 14-20% — nns
xnopodiny a; 16-22% — nns xnopodiny b; 14-20% — anst cymu xjopodiniB a 1 b.

Buxopuctanus Menanopizy B Hopmax 1,0; 1,25 1 1,5 a/t gns oOpobku
HACIHHA 3 HACTYMHOI 00po0KoIo nociBiB Arponaitom 1,0 i/ra 3a6e3neynsno aenio
HUK4Y1l MOKA3HUKH BMICTY XJIOPOQUIIB Yy JHMCTKax BIBCA TOJIO3EPHOTO BITHOCHO
KoMIuiekcHoro 3acrocyBanHss MbBII 1 PPP nns mepeanociBHoi 0OpoOku HaciHHS,
IpOTe IX MEPEBUIIICHHS BITHOCHO KOHTPOJIIIO TSI XJIOPO(D Ty a CTAHOBHUIIO Y MEXKax
7-18%; nns xnopodiny b — 8-20%, cymu xiopodini a i b — 8—19%.

HaiiBuii moka3HMKM 3 BMICTY XJOpPOQLIiB MPOCTEKYBAIUCH Y JIHMCTKAX
BiBca 3a BUKOpucTaHHs Menanopizy 1,0; 1,25 1 1,5 i/t cymicHO 3 ArpojaiTom
0,26 n/T Ta 3 HaCTYmHHUM OOMPUCKYBaHHSM IMOCiBiB Arpomaiitom 1,0 n/ra, nge
NepeBUIIIEHHs] KOHTpoIto ckianano: 0,145; 0,172 1 0,286% Ha cyxy peyOBUHY —
s xopodiny a; 0,036; 0,045 1 0,057% nHa cyxy pedoBuHY — 1151 Xj10opodiny b Ta
—0,181; 0,217 1 0,343% Ha cyxy pedoBUHY — aJisi cymu xyiopodiniB a+b 3a HIPy,
BianosinHo 0,041; 0,012 Ta 0,037 mr/r cupoi Macu.

Jlani 3 BMICTy XJIOpOUIiB y JHCTKAaX BiBca TOJO3EPHOTO CBITYATH IPO
MO3UTUBHUIN BIUTUB JOCHIKYBAaHUX TpEnapaTiB Ha MPOLECH HAKOMWYEHHS JaHUX
CIIOJIYK Yy POCJIHMHAX, 1110, OYEBHIHO, MOXE OyTH MIATBEPKEHO, 3 OJTHOTO OOKY,
MOKpAIIEHHSAM a30THOT'O JKHBJICHHS POCJIMH 3a PaXyHOK IISJIBHOCTI MIKPOOiOTH
MBII, 3 inmoro 6oky — Oe3nocepeaHiM CTUMYJOBadbHUM BIUTMBOM PPP Ha
CUHTE3 JaHuX croiyk. [li mpumymeHHs Y3TOIKYIOThCS 3 JaHUMHU I1HIIUX
nocaigHuKiB [32, 74, 124].

OTxe, KOMIUIEKCHE BUKOPHUCTaHHS MenaHopizy 1 ArponailTy aist o0poOku
HACIHHA Tiepea CiBOOI0 Ta OOMPHCKYBaHHS TIOCIBIB ATpOJaiTOM IO CXO0aax
3a0e3mnedye CyTTEBE 3pOCTAaHHS BMICTY 3€J€HUX IICMEHTIB y JHCTKax BiBca
TOJI03EPHOTO, 10 MOXE CBITYHTH MPO CTBOPEHHS OUTBINI CHPUATIUBUX YMOB IS
MPOXO/DKEHHSI B pociuHaX (i31070r0-010XIMIYHUX TPOIECIB, Y TOMY YHCII H
(GOTOCUHTETUYHUX, 32 pPaxXyHOK Oe3MocepelHbOi  CTUMYIIOBAIBHOI il
OlonpenapariB Ha (PYHKIIOHYBAHHS MICMEHTHOI'O KOMILIEKCY JUTKOBOIO amnapary

KYJIBTYpHU.
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3.3. IuTeHCHUBHICTH TUXAHHSA

Jlns mporiecy OuxaHHS HEOOXITHHUM KHUCEHb 1 MOro BMICT BH3HAuae
IIBUJIKICTh CBITJIOBOTO JIWXaHHS JUCTKIB. OJIHAK, TUXaHHS MOXE 3MIHIOBATHUCS
3aJIC)KHO BiJl YMOB 30BHIIIHBOTO CEPEJOBHINA Ta AKTUBHOCTI MPOXOHKCHHS B
TKaHHMHAX 1 OpraHax poCIWHU O10XIMIYHHUX PEeaKIii.

CmiBBigHomeHHs CO; 1 Oy y XJIOpOIUIACTI BU3HAYAE XapaKTep pO3IIEIICHHS
Mosiekysn puOynozoaudocdary. Ko npu iX PO3IICIUICHH] MNPUETHYIOTHCS
mosiekymu  CQOj,, TO YTBOPIOETHCS TJIIKOJEBA KHCJIOTa, SKa € CyOcTpaToMm
CBITJIOBOTO  JHMXaHHS, M0 3JIMCHIOETBCA TMOCHTIZIOBHO B  XJIOPOILIACTaX,
MEPOKCUCOMAaX Ta MITOXOHJPiAX. ToMy, CIIBBIIHOIICHHS I1HTEHCUBHOCTEH
(GoTOCHHTE3Y 1 CBITJIOBOTO AMXAHHS 3aJIeKUTh BiJ KoHueHTpalliit CO; 1 O;.

JloBesieHO, 10 CBITJIOBE JWXAHHS TMEPEBUINYye TeMHOBe y 3—4 pa3u Ta
3HI)KY€E THTEHCHBHICTh HaKOTIMYCHHS BYTJIEBOIB Yy mpolieci porocunredy. OnHaK,
BOHO € HaWBaXJMBIIIUM IUISXOM 3aCBO€HHS a30Ty 1 CHUHTE3y aMIHOKHCIIOT,
HEOOXITHUX IS 3a0€3MEeUeHHsS KIITHH €HEPTi€l0 Ha CBITJII Ta ISl TPAHCIOPTY
accuMUIATIB [87, 265].

PesynpTaT TmpoBeAEHUX JOCHIDKCHb IIOKa3alad, IO pi3HI HOPMHU
MIKpoOHOTO TIpenapaTy MenaHopi3 Ta cocOOU 3aCTOCYBAaHHS PETyJIITOpa POCTY
pociMH ATpoiaiT HaKJIa aly CBiil BIUIMB Ha IHTEHCUBHICTD IUXaHHS POCJIUH BiBca
rOJIO3EPHOTO, IO € CBITYCHHSIM PETyJIFOBaHHS MPOIECiB 010710TTYHOTO OKHCHECHHS.
Tax, anani3yloun IHTEHCUBHICTh IUXaHHS POCIWH BiBca y a3y BUXOAY B TPYOKY B
2019 p., MOKHA KOHCTaTyBaTH, IO 3 HAPOCTAHHSAM HOPMHU BUKOPUCTAHHS IS
nepeanociBHoi 00poOku HaciHHS MenmaHopi3y 1o 1,5 1/t BoHa 3pocTana 10 5%; 3a
BUKOpHUCTaHHS Memanopizy B Hopmi j0 1,5 11/ B cymimii 3 Arponaiitom (0,26 1/T)
— 1o 13% (Hdonatok b., Tabn. b.1). 3a BukopucTanHs i IEPEAnociBHOT 00poOKH
HaciHHS BiBca royiozepraoro Memanopizy B Hopmax 1,0; 1,25 1 1,5 1/t 3 HacTynmHOIO
00pobOkoro Beretyrounx pociuH PPP Arponait y Hopmi 1,0 i/ra iHTEHCUBHICTb

JIMXaHHS MEepEeBUIIyBaa KOHTPOJIbHI MOKa3HUKHU BiAMOBIAHO Ha 5-9%, y Toii yac
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SK 32 KOMILJIEKCHOTO BUKOPUCTaHHs npemnapartiB — Menanopiz 1,0; 1,251 1,5 n/T +
Arpomaiit y HopMi 0,26 1/T + Arpomnaiit y HopMi 1,0 n/ra — Ha 14-28%.
[Tomi6H1 paHi 3 3aJeXHOCTI IHTEHCHUBHOCTI JIMXaHHsS POCIWH BiBca
rojio3epHoro Oyiu BiiMideHi B BapianTax gociainy B 2020-2021 pp. 10CHiIKEHb.
VY cepeaubomy 3a 2019-2021 pp. DOCHIIKEHb MEPEANOCIBHA 1HOKYJISIISA
Hacinds MBII Menanopiz y Hopmax 1,0; 1,25; 1,5 1/t 3yMmoBItoBana 3pocTaHHs
IHTEHCUBHOCT1 JUXaHHS poOCavH BiBca Ha 4; 6 Ta 7% BIANOBIAHO J0 HOPM

npenapary npoTu KoHTpouto (puc. 3.1).

0.9
0.8 -7 0.75 076 0.770.75
07 - = = B OE o=

0.6
0.5
0.4
03
0.2

0.1

mr CO,/r cupoi peyoBuHHu 32 1 roguny

1 2 3 4 5 6 7 8 9 11 12 13 14 15 16
BapiaunT nociainy HIP,; 0,03-0,06

Puc. 3.1. IHTeHCUBHICTH TUXAHHS POCJIMH BiBCa roJI03€pPHOrO 32

Bukopucranusa MBII Mesanopis i PPP Arpoaaiir
(¢paza Buxoay B TPyOKYy, cepeane 3a 2019-2021 pp.)
1. bes 3acTocyBanHs mpemnapaTiB (KOHTpouib); 2. Menanopi3 1,0 1/t; 3. Memnanopi3
1,25 n/t; 4. Menanopiz 1,5 n/t; 5. Arponait 0,26 n/T; 6. Memanopiz 1,0 m/t +
Arpomaiit 0,26 n/1; 7. Menanopiz 1,25 n/t + Arpomaiit 0,26 n/1; 8. Menanopis 1,5
1/t + Arpomait 0,26 11/1; 9. Arpomnaiit 1,0 n/ra; 10. Menanopi3s 1,0 1/t + Arponait
1,0 n/ra; 11. Menanopiz 1,25 a/t + Arponawit 1,0 n/ra; 12. Menanopi3 1,5 a/T +
Arponait 1,0 n/ra; 13. Arponait 0,26 /T + Arpomaitt 1,0 n/ra; 14. Menanopi3
1,0 o/t + Arpomaiitr 0,26 n/t + Arponait 1,0 a/ra; 15. Menanopiz 1,25 n/t +
Arpomnaiit 0,26 1/t + Arpomnaiit 1,0 n/ra; 16. Menanopi3z 1,5 i/t + Arponaiit 0,26
1/t + Arponaiit 1,0 ni/ra.
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3a CyMICHOTO BHUKOPUCTAaHHS Il OOpOOKM HaciHHS Tiepes] CiBOOIO
Menanopizy y Hopmax Bin 1,0 mo 1,5 s/t 3 Arponaiitom y Hopmi 0,26 i/t
CIOCTEPITaJIOCh MIJBUILIEHHS IHTEHCUBHOCTI JUXAHHS POCIWH y TOPIBHSHHI 13
KOHTPOJbHUM BapianToM Ha 10—-17% Ta 6-13% — y BIAHOILIEHH] BapiaHTy OKpEMOi
nii Arponaiity y Hopmi 0,26 n/T. OpepkaHi JaHi MOXYTh OHNOCEPEAKOBAHO
CBITYUTH IPO 3pOCTAaHHS aKTUBHOCTI CMHTE3Y B MPOLECI AUXaHHS POCIMH BiBCa
rojiozepHoro MmakpoeHepretuanux crnoiayk AT® ta HAJID *H,.

3pocTaHHs 1HTEHCUBHOCTI IuxaHHS Ha 1% y TOpIBHSHHI 3 KOHTPOJEM
criocTepiraniocs 3a BHeceHHs y nociBax PPP Arponaiit y Hopwmi 1,0 n/ra.

3actocyBaHHsl Arpoisiaiity Ha (oHi 00poOkuM HaciHHS MenaHopizoM Yy
Hopmax 1,0—1,5 n/T migBuIIyBano 1HTEHCHUBHICTh AuXaHHs pociauH g0 0,77-0,82
mMr CO»/r cupoi pedoBuHH 3a | TOAWMHY, IO TMEPEBUIIYBAJIO KOHTPOJb
Ha 7-14%.

3a KOMIUIEKCHOTO 3aCTOCYBaHHS ArpojaiTy, a came oOpoOka HAcIHHS Ta
OOINpPUCKYBAaHHS POCIWH, IHTEHCUBHICTb JUXaHHS IE€pPEBUIyBala IMOKa3HUKHU
KOHTpOJIIO Ha 6%. HeoOXigHO BIAMITUTH, 10 HAWBUIIHMKN MOKa3HUK 1HTEHCHUBHOCTI
JTUXaHHS CIIOCTepiraBcs 3a KOMOIHOBAaHOTO 3aCTOCYBaHHS TEPEANIOCIBHOTO
00poOITKY HACiHHS CYMIINIIIIO TIpenapaTiB 3 HACTYIHOK OOpPOOKOIO ITOCIBIB
PETYIISITOPOM POCTY POCIWH. 30Kpema, HaWOuIbllle TMiABUIICHHS IOKa3HUKIB
IHTEHCUBHOCTI JWXaHHS PpOCIMH BiBCa TOJIO3EpPHOr0 OyJa0 BiIMIYEHO 3a
BUKOpHUCTaHHS Menanopi3zy y Hopmi 1,5 1/t y cymimi 3 Arponaiitom y Hopmi 0,26
7/T nus oOpoOKM HAciHHS Ta OOMPHCKYBaHHA MOCIBIB Arpomaiitom y Hopwmi 1,0
n/ra, mo 3a0e3Meymio IEPEBUIICHHS] KOHTPOIHHOTO TTOKa3HUKa Ha 29%.

BuBuaroun IHTEHCHBHICTh JUXaHHS y HACTymHY (a3y BereTarlii, a came B
¢a3y 1BITIHHS BiBCa, Ta MOPIBHIOIOUH ii 13 TTOTIEpEHKOIO0 (Ha3010 PO3BUTKY POCIIHH,
MO>XKHA KOHCTaTYBaTH MiABUIICHHS JAHOTO TTOKa3HUKa. O4eBUIHO, 11€ € HACTIIKOM
3pOCTaHHS aKTUBHOCTI MPOXOHKEHHS OCHOBHHX (D1310J10T0-010XIMIYHHUX MPOIIECiB
y pociunax (Jonatok b., Tabn. b.2, puc. 3.2). Tak, 3a Bukopuctanas Menanopizy
B HOopMmax 1,0; 1,25 1 1,5 n/T a5 nepeanociBHOT 0OpOOKH HACIHHS 1HTEHCUBHICTD

IuxaHHsl pociuH BiBca y 2019 p. nepeBuiyBaia KOHTpOIbHUNM OKa3HUK Ha 0,02;
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0,03 Ta 0,06 mr COo/r cupoi pedoBunu 3a 1 ronuny BinnosinHo 3a HIPgs 0,03 mr

COx/r cupoi pedoBuHU 3a 1 TOIUHY.
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Puc. 3.2. IHTeHCHUBHICTH TUXaAHHS POCJUH BiBCA r0JI03€PHOIO0 32
Bukopucranusa MBII Mesanopis i PPP Arpoaair
(pa3a uBiTinug, cepenne 3a 2019-2021 pp.)
1. be3 3acrocyBanHs npemnapatiB (KOHTpoub); 2. Memanopiz 1,0 a/T; 3. Menanopi3
1,25 n/t; 4. Menanopiz 1,5 n/t; 5. Arponait 0,26 n/T; 6. Menanopiz 1,0 n/t +
Arponaiit 0,26 11/T; 7. Menanopi3 1,25 n/t + Arpomaiir 0,26 1/1; 8. Menanopis 1,5
1/t + Arpomaiit 0,26 11/1; 9. Arpomnaiit 1,0 n/ra; 10. Menanopiz 1,0 1/t + ArponaiT
1,0 n/ra; 11. Menanopiz 1,25 a/t + Arponaiit 1,0 n/ra; 12. Menanopiz 1,5 n/t +
Arponaiit 1,0 n/ra; 13. Arponait 0,26 i/t + Arponait 1,0 n/ra; 14. Memnanopis
1,0 o/t + Arpomaiitr 0,26 a/t + Arponant 1,0 a/ra; 15. Menanopiz 1,25 n/t +
Arponaiit 0,26 n/T + Arpomaiir 1,0 n/ra; 16. Menanopi3z 1,5 i/t + Arponaiit 0,26
1/t + Arpomaiit 1,0 n/ra.

BukopuctanHs KOMIUIEKCHOI OOpOOKHM HACIHHS BIBCAa TOJIO3EPHOTO Mepen
ciBboro Memanopizom 1,0; 1,25; 1,5 a/r + Arpomair 0,26 /T 3a06e3nedmio
MePEBUINCHAS KOHTposbHOTO mokazHmka Ha 0,07; 0,09 ta 0,15 mr COy/r cupoi
pedoBuHM 3a | ToguHy, a 06poOka mociBiB Arposaiitom y Hopmi 1,0 1/ra Ha doni
BUKOPHUCTaHHS KOMIUIEKCY 1ux npenaparti — Ha 0,17; 0,19 ta 0,24 mr COo/r cupoi
peyoBuHu 3a 1 ronuny BianoiaHo 3a HIPps 0,03 mr CO,/r cupoi pedyoBunm 3a 1

TOJMHY.
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VY cepenubomy 3a 2019-2021 pp. Bukopuctannss Menanopizy (1,0-1,5 11/1)
1UIsl 0OpOOKHM HACIHHS CHPUSIIO 3pOCTAHHIO JOCIII)KYBAHOTO MOKa3HUKa Ha 3—7%,
a 3a 00poOku HaciHHs cymimo Menanopizy (1,0-1,5 1/T) 3 Arponaiitom (0,26
1/T) — Ha 8—16% npotu koHTpOIIO (puUC. 3.2).

[loeqHaHHS TEXHOJOTIUHMX 3axO0JiB, a caMmMe IMepearociBHOI 00poOKu
HaciHHA Menanopizom y Hopwmi 1,0-1,5 51/T Ta 00poOku mociBiB ArpojaiToMm y
HopMi 1,0 n/ra, 3a0e3medmsio 3pOCTaHHS IHTEHCUBHOCTI JMXaHHA POCIHUH Y
NOPIBHSHHI 13 BapiaHTOM OKpeMoi Aii Ha mociBu ArpoiaiTy B HopMi 1,0 51i/ra Ha 4—
11% Ta 6-13% — npoTH KOHTPOJIIO.

[cToTHE 3pocTaHHS TIOKAa3HUKA I1HTEHCHUBHOCTI JIMXaHHS BIAMIUEGHO Y
BapiaHTax JOCHIAy 3 KOMILIEKCHUM 3aCTOCYBaHHSIM TMpernapariB MemaHopiz 1
Arponalt nis oOpoOKM HACIHHS Ta BHECEHHS 10 gaHomy ¢oHy Arponaity. Tak,
3a JIJAaHOTO TIOE€JHAHHS TMperapaTiB 3a HopMmu Menanopizy 1,5 1/T mOKa3HHK
IHTEHCUBHOCTI IMXaHHS MEPEBUIIYBAB KOHTPOJIbHUI BapiaHT Ha 26%.

TakuM 4yMHOM, MOXXHA CTBEPIKYBaTH, L0 3aCTOCYBaHHS B MOCIBax BiBCa
rosiozepaoro MBIT Menanopiz 1 PPP Arpomnaiit 3a0e3neuye 3HauHy aKTHBI3aIlilO
IPOIIECIB TUXaHHS B POCIMHAX, IHTCHCUBHICTh SIKMX 3YMOBIIOE€ C€HEPreTHUYHUM
MOTEHII1aJl POCTOBUX Ta MPOAYKIIMHUX MPOIIECIB. Y3araibHIOIOUNN PO3PAXyHOK 32
THAUKATOPHOIO 03HAKOIO «IHTEHCUBHICTh  JUXaHHA» —  «AKTUBHICTH
AHTUOKCHJIAHTHUX (EPMEHTIB» 3aCBIIYMB TICHUM KOPENAIIMHUNA 3B 30K (I =
0,81), ockimbku hepMEHTH € Oe3MOCePeTHIMUA Ta AKTUBHUMHU YIaCHUKAMU TIPOIIECY

JIIUXaHHS.

3.4. AHaToM0-M0pP(}0JI0TiYHI 3MiHU B JIHCTKOBOMY anapari

VY 3B’s3Ky 31 3pOCTal0OuUMU 00CSTaMH 3aCTOCYBaHHS MIKPOOHUX Ipemaparis,
PETYJIATOPIB POCTY POCIHH, MECTUIMIIB Ta 1HITUX 0I10JIOTYHO aKTUBHUX CIOJYK Y
CLITBCBKOTOCTIONIAPCHKOMY BUPOOHUIITBI OCOOJMBOTO 3HAYCHHS HAaOyBa€ MUTAHHS

3’SCyBaHHS MEXaHI3My il IIMX PEUYOBHH Ha POCIHMHHI OpPraHi3MH, 30KpeMa Ha
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KJIITUHHI 11 TKAHUHHI CTPYKTYPH, BiI PYHKIIIOHYBaHHS SIKUX 3aJ1€XKUTh (DOPMYBaHHS
BpOXKaITHOCTI Ta IKOCTI Bpoxkarto [91, 93, 266].

Byab-siki 3MiHM B aHAaTOMIYHIA 1 MOPQOJOTiYHI CTPYKTYpl 3apOJKOBUX
OpraHiB 3yMOBIIOIOTH (DOPMYBAaHHS BIAMOBIAHOI OYJOBHM JIMCTKOBOIO amapary 1
cTebja POCIUH, IO MOXE CBIIYUTH NPO CTYHiHb 1 TJIMOMHY BIUIMBY areHTa Ha
POCIMHHUHN OpraHi3M Ta Mpo HOro CTIMKICTh 10 Jii BIANOBIIHUX IpenapatiB [94,
267]. Tomy anaromiuHa i1 Mopdosoriuia OyJgoBa pociuH, sKa, 3 OJHOTO OOKy, B
NEeBHIA Mipl BU3HA4Ya€ BUOIPKOBICTH [ii OIOJOTIYHMX MpenapaTiB y MOYaTKOBUN
nepion micis iX BHECEHHs, 3 IHIIOTO — MOXE BHUCTYIMATH BaXITUBUM IMOKa3HUKOM,
AKUUM B OUTBIN Mi3H1 a3y pocTy i pO3BUTKY POCIMHHU BiI0Opakae CTYIiHb, TITMOUHY
Ta MEXaHI3M Jii IpenapariB Ha POCIMHHUMA opraHizMm [22, 242].

3HauHUN BIUIMB Ha (OpPMYBaHHS AaHATOMIYHOI 1 MOpPQOJOriuHOi OyI0BH
pociiuH MawTh ek3oreHHi PPP ta MBII. Sk cBimuats gocmimxenus [95, 99, 102,
268, 269], y OUIBIIOCTI BWIQJKIB BOHU CIPHUSIOTH ITJIBUIICHHIO MITOTHYHOI
aKTUBHOCTI B MEpPUCTEMAax pOCIMH, MPOTE€ MEXaHI3MU IX JAil Ha POCIMHHUI
OpraHi3zM, 30KpeMa Ha aHATOMIUHY OYJOBY eIiiepMicy JHUCTKIB, sika BiloOpaxkae
pEaKIlito poCIMH Ha yYMOBH BHPOIIYBaHHS Ta BiJ SKOI 3aJeKUTh (HOopMyBaHHS
BIJIMOB1IHOT OYI0BH JIMCTKOBOTO arapary, € 3’ ICOBaHUMH HEJOCTaTHBO.

OTxe, cyyacHMM CTaH MNWTaHHS 3acBiUye€ Te, IO JAAHUX 13 BIUIUBY
MIKpOOHHUX TIPErapariB Ta PEryJsITOPIiB pOCTY POCIUH Ha (pOPMYBaHHS aHATOMIYHOI
OyZOBH CLIbCHKOTOCMOJAPCHKUMHU  KYJIbTypaMU HarpoMapkeHO HEJOCTaTHbO,
BOJHOYAC €KCTIEPUMEHTAILHUN MaTepiajl CTOCOBHO cyMicHOTO 3actocyBanHs MBI i
PPP na anaTOMiyHy CTPYKTypy JIMCTKOBOTO amapary BiBCa TOJIO3€PHOTO —
MPAaKTUYHO BIACYTHIN. Y 3B’A3KYy 3 LIUM, 3Ba)KAlOYM Ha BUIIIEBUKIIAJICHE, BaXJINBUM
Oyno BCTaHOBUTH, SIK pO3AUIBHE Ta KOMIUIEKCHE 3aCTOCYBaHHS MIKPOOHUX
MpemapaTiB 13 PETyIATOpPaMH POCTY POCIWH BIUIMBAE Ha (HOpPMYBaHHS aHATOMIYHOI
CTPYKTYpPHU €IiAepMICy JHCTKOBOTO amapaTy BiBca IOJ03€PHOIO SIK MOKa3HUKA, IO
BiJI0Opakae TMUOMHY IHTETPaIbHUX 3MIH Y POCIMHHOMY OPraHi3Mi.

VY pe3ynpraTi BUKOHAaHWX aAHATOMIYHMX JOCHIIKEHb BCTAaHOBJICHO, IIIO

(dbopMyBaHHSI MOKa3HUKIB aHATOMIYHOI CTPYKTYPH €MiIEpMICY JIMCTKOBOTO arnapary
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BIBCA T'0OJIO3EPHOrO 3ajiexxano Bix HOpM BHKopucTaHHs MBII Menanopi3 3a pi3HUX
crioco0iB 3actocyBaHHs PPP ArponaiiT, morogHux ymoB, IO CKJIAJIAJUCh IiJl Yac
BereTailii KyabTypu. Tak, aHali3yroudm KiUIBKICTh KJIITHH emigepmicy Ha 1 mm?
noBepxHi auctka y 2019 p. 3a nii MenaHopizy, MOKHa BIIMITUTH, IO 32 HOPM
npenapaty 1,0-1,5 1/t ix KiIBKICTh 3MeHIIyBanmach i cknagana 298-286 mir./mm?
npu 306 wr./Mmm? B korTtpomi i HIPgs 4,0 (tabn. 3.8). Ilpu 3acTocyBaHHI LHUX XKe
HopMm MBII Menanopiz cymicao 3 PPP Arponaiit (0,26 1/T) KUIBKICTh KIIITHH Ha 1
MM’ TOBEPXHi JIMCTKA IPOJOBKYBala 3MEHIIYBAaTHCh 1 CKJIajana BifmoBigHo 284—
276 wT./MM.

3MEHIIIEHHSI KUIBKOCTI KJIITHMH €NiIEpMICY JIMCTKa BiBCa TOJO3EPHOTO Yy
BapilaHTax JIOCIIY 13 CYMICHUM 3aCTOCYBaHHSM Jijisi 0OpoOKHM HaciHHS MenaHopizy
1 ArposiaiiTy CynpoBOJI)KYBaJIOCh 30UIBLIEHHSIM 1X PO3MIpIB Ta TUIOIIIL.

Tax, sxmio npu BuKopuctandi Memanopizy B Hopmax 1,0; 1,25 1 1,5 i/t uioma
OJIHI€T KITITUHU €MiIepMICy JIUCTKA BIBCA T'OJI03€PHOrO 301LIBITYBAJIach Y MOPIBHSIHHI
1o koHTpomo Ha 60; 98 i 153 mMkM? BiANOBiZHO, TO y BapiaHTax AOCHiTy i3
BHECCHHsIM TuX ke HopM MBII pazom 13 Arpomnaiitom y HOopMmi 0,26 /T 1ioma
OZIHi€T KIITHHHM eIiiepMicy BinnoBimHo 30inbmryBanack Ha 206; 284 i 439 Mxm? i
HIPys 128.

[Momanpimuii aHami3 oJlep>kaHUX eKCIIEPUMEHTAIbHUX JaHUX MTOKA3aB, 1110 3a il
Menanopizy (1,0-1,5 n/t) 3 PPP Arponaiit (1,0 n/ra) KiTbKICTh KIIITHH €HiAEpPMICY
Ha 1 MM? IMCTKa BiBCa FOJIO3EPHOIO B MOPIBHAHHI 3 KOHTPOJIEM TEX 3MEHINYBAJIACh
(289-279 npu 306 mrT./MM? y KOHTpPOJI), ajne IpH LBOMY TaKOX 30UILIIYBAJIUCH
po3mipu KmiTHHU 1 iX moma (Ha 15-35% y mopiBHSHHI 3 KOHTposieM). Jlemo
OuThIIIa TIIOMIA KIIITHH OyJia BiAMiUC€HA y BapiaHTaX JOCITY 32 BUKOPHCTAHHS IS
00poOku HacinHag cymimi Menanopizy (1,0; 1,25; 1,5 n/t) i Arpomaiity (0,26 11/T)
3 HaCTyITHUM OOIPHUCKYBAaHHSM IOCIBIB BiBca rojo3epHoro Arpomnaito (1,0 n/ra),
7ie y TIOpIBHSHHI 3 BapianTamMu MenaHopi3 + Arponaidt (00poOka HaciHHS Tiepen
ciBOOI0) TIoIIa KIITHH 301uIbiTyBaiacss Ha 408; 460; 632 MKM? BigmosigHo. Lli x
BapilaHTH JOCIIAY y MOPIBHSHHI 3 KOHTPOJEM 3a0e3Nmeyuin 30UIbIICHHS IUIOINII

KimTuH Ha 65—-112%.
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Tabmuus 3.8
AHaToMiyHa OyJ0Ba emigepMicy JIMCTKIB BiBCa roJ103¢pHOIO 32
Bukopuctanuss MBII Meaanopiz ta PPP ArpoJaiit (¢pa3a usitinasg, 2019 p.)

o Po3mip onHiel
. _ KinekicTs . Toma KM
BapianT gocmigy KIIITHH, KIITHHY, MKM : 5
IIT./MM JIOBXKHMHA | IIIHPHHA IHTHHH, MKM

bes 3aCTOCYBaHHA 306 98,7 9,6 948 1,00
npenapariB (KOHTPOJIb)
Menaunopis 1,0 1/t 298 100,0 10,1 1010 0,97
Menaunopis 1,25 n/t 294 101,6 10,3 1046 0,96
Menaunopis 1,5 /1 286 102,9 10,7 1101 0,93
Arpomaiit 0,26 1/T 297 100,7 10,2 1027 0,97
Menanopiz 1,0 n/t +
Arponaiir 0.26 /1 284 104,0 11,1 1154 0,93
Menanopiz 1,25 a/t +
Arponaiit 0,26 1/t 280 105,3 11,7 1232 0,92
Menanopiz 1,5 n/t +
Arpomaiir 0,26 1/t 276 106,7 13,0 1387 0,90
Arpomaiit 1,0 n/ra 300 99,2 10,0 992 0,98
Menariopis 1.0 a/t =+ 5gq 102,6 | 10,6 1088 0,94
Arponaiit 1,0 n/ra
Menariopis 1,25 w/t +1 55 1035 | 108 1118 0.93
Arponaiit 1,0 n/ra
Menariopis 1.5 4/t +1 - 599 1059 | 12,1 1281 0,91
Arponaiit 1,0 n/ra
Arpomaiit 0,26 T +| g, 1022 | 104 1063 0,95
Arpomnaiit 1,0 n/ra
Menanopiz 1,0 m/t +
Arponant 0,26 n/t + 270 107,7 14,5 1562 0,88
Arpomaiit 1,0 n/ra
Memnanopiz 1,25 a/t +
Arponant 0,26 n/t + 261 109,9 15,4 1692 0,85
Arpomaiit 1,0 n/ra
Menanopiz 1,5 n/t +
Arponant 0,26 n/t + 250 115,5 17,4 2010 0,82
Arpomaiit 1,0 n/ra
HIPys 4,0 1,0 0,3 128 —

Taki 3MiHM B aHATOMIYHIM CTPYKTYpl JHUCTKIB, BOYEBU[b, € HACIIJIKOM
MOKpAIIEHHsI YMOB POCTY 1 PO3BUTKY POCHUH Yy pe3yJbTari All O10J0TTYHUX

npenapariB. Kpim Toro, 3a o0poOku mociBiB Arponaiitom 1 MenaHopizoM y
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TKaHWHAX POCIMH CIIOCTEPIrajJoch 3POCTaHHS AaKTUBHOCTI AHTHOKCHIAHTHHUX
(epMEeHTIB, BMICTY MICMEHTIB, TOIIO, L0 B LUIOMY Ha MOJIEKYJSIPHOMY pIiBHI
3YMOBJIIOBAJIO CTUMYJIIII0 B MNPOXOMKEHHS (DI310JOTIYHUX MPOIECIB POCTy 1
JICHHS KITITHH.

Amnanoriuni nani Oynu oxepkani Hamu 1 B 2020 p. (tabn. 3.9). Opnax,
HEOOXI1THO BIIMITUTH, IO B LEH PIK AOCIIHKEHb KUIBKICTh KJIITHH emijiepmicy Ha 1
MM? [IOBEPXHi JIMCTKa OyJa HIKYO0K, HiK y 2019 p., 10 CBITYUTHL PO 3aJIEKHICTH
(dopMyBaHHSI aHATOMIYHOI CTPYKTYpH JTUCTKOBOTO amapaTy BiBca TOJI03epHOTO Bij
MIOTOJTHUX YMOB.

Tak, sxuo y 2019 p. KUIBKICTh KJIITHH emiepMicy JucTka ckianamna 306
mr./Mm2, 70 'y 2020 p. — 204 1wr./mMm?. Li gaHi y3rofKyroThCs 3 BUCHOBKAMH iHIIUX
yuenux [97, 102, 270], sxi 3a3Ha4ar0Th, 1110 32 MEHII CIIPUSTIMBUX TTOTOJHUX YMOB
(miaBUILlEHA TeMIiepaTypa MOBITPs, HEIOCTATHS KUIBKICTh OMAaJiB Ta 1H.) POCIMHU
dbopMytoTh APIOHOKIITHHHUM JIMCTKOBHM amapar, 4YuM 3aXMINalTh cebe SK Bij
MiABUIIEHOT TEMIIEpaTypH Ta HECTa4l BOJIOTH, TAK 1 BiJl HAAMIPHOTO BUIIAPOBYBAHHS
BOJIM JINCTKaMU. BogHodac 3a COpUSTIMBUX MOTOJHUX YMOB POCIUHU (POPMYIOTH
KpYTMHI KJIIITHHH, 110 3yMOBJTIOE€ 3MEHIIIEHHS 1X YKclia Ha MoBepxHi Juctka. Came 11e
it 6ymo xapakrepHo st 2020 p. 1OCHTIIKEHb.

AHanizyroun excriepumenTaibHl qani 2020 p. 3a BapiaHTaMu JTOCTITY, MOXKHA
BIAMITUTH, 10 5K 1 B 2019 p. 13 HApOCTaHHSAM HOPM 3acTOCyBaHHS MenaHopizy 10
1,5 11/T KiTBKICTh KIIITHH €MiJepMicy Ha OJMHHMII MOBEPXHI JIMCTKA 3MEHIITYyBaJIaCh,
0co0JIMBO y BapianTax gociiny, ae MBIl 3actocoByBanu B cymimnax 3 ArpoiaiiTom
(0,26 n/1). [emo BuIa II0MIa OHIET KIITUHHA €MiASPMICY 3a MEHIIIOTO iX Yhcia Ha
noBepxHi opmyBanace y Bapianti Menanopis (1,5 n/t) + Arpomaiir (0,26 1/T), 1m0
Ha 584 MKM? IIEpEBUIIYBaIO KOHTPOJIb.

Haii6inpire 3pocTanHs ol OAHIET KIITHHHA EMiEpPMICYy JHCTKIB POCIUH
BiBCa T'OJI03EPHOTO CIIOCTEPIrasiocs 3a KOMIUIEKCHOTO 3aCTOCYBaHHS AJisi 00poOKH
HaciHHS MenaHopidy 1 ArponaiTy 3 HACTymHUM OONPHUCKYBaHHSIM IMOCIBIB
ArponaiitoM. 30KkpeMa, y IHUX BapilaHTaxX JIOCIIAY IUIONIA KIITHUH IEpeBUIyBaja

KOHTpoJib Ha 40-53%.
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Tabmuus 3.9
AHaToMiyHa OyJ0Ba emigepMicy JIMCTKIB BiBCa roJ103¢pHOIO 32
Bukopuctanusi MBIl Meaanopi3 ta PPP ArpoJiaiit (pa3a usitinuas, 2020 p.)

KinpkicTh PO?Mip otHief Toma Km
Bapiant gocniny KJIiTHH,2 KIITUHA, MKM : 5

LIT./MM JOBXKHHA | IIMPHHA ICTITHHH, MKM
bes 3aCTOCYBaHHS
npernaparis 204 115,2 18,1 2085 1,00
(KOHTPOJIb)
Menanopis 1,0 1/t 198 117,0 18,5 2165 0,97
Menaunopis 1,25 n/t 195 120,7 18,8 2269 0,96
Menanopis 1,5 1/t 191 122,77 19,2 2356 0,94
Arpomaiit 0,26 1/T 196 118,0 18,6 2195 0,96
Menanopiz 1,0 a/t +
Arpomaiit 0,26 1/t 190 124,3 19.9 2474 0,93
Menanopiz 1,25 n/t +
Arpomaiit 0,26 1/t 188 125,2 20,3 2542 0,92
Menanopiz 1,5 a/t +
Arpomaii 0.26 /1 184 125,9 21,2 2669 0,90
Arpomnaiit 1,0 n/ra 199 115,9 18,5 2144 0,98
Menariopis 1.0 a/t +| - gq 122,1 | 19,1 2332 0,95
Arponaiit 1,0 n/ra
Menariopis 1,25 a/t +1 4, 1234 | 19,5 2406 0,93
Arponaiit 1,0 n/ra
Menaropis 1.5 a/t +| jg¢ 1256 | 20.5 2575 0,91
Arponaiit 1,0 y1i/ra
Arponaiit 0,26 n/r | g 1213 | 18,9 2293 0,95
Arponaiit 1,0 n/ra
Menanopiz 1,0 /T +
Arponant 0,26 a/t + 180 127,5 22,9 2920 0,88
Arpomaiit 1,0 n/ra
Memnanopiz 1,25 n/t +
Arponant 0,26 a/t + 174 128,4 23,7 3043 0,85
Arpomaiit 1,0 n/ra
Memnanopiz 1,5 n/t +
Arponait 0,26 n/t + 162 130,0 24,5 3185 0,79
Arpomaiit 1,0 n/ra
HIPys 6,0 2,1 0,4 130 —

3MEHIIEHHA 4YHuCcla KIITUH EeNAEpPMICY JIMCTKIB BiBCa TOJO3€PHOrO 3

OJIHOYACHUM 3POCTAHHAM iX IUJIOIII MPOCTEXYBanocs 1 B gociiikeHHsx 2021 poky
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(tabm. 3.10). Tak, y BapiaHTax DOCTIAY 13 CYMICHUM 3aCTOCYBaHHSAM MenaHopizy y
nopmax 1,0; 1,25; 1,5 a/t 3 Arponaittom y Hopmi 0,26 71/T nepeBUIIEHHS TUIONITI
OJIHIE€T KJIITUHU EMiJepPMICY BITHOCHO KOHTPOJIO CKJIadano BiAmoBinHO Ha 302;
474; 641 mxm? ta — 286; 371; 538 MKM? — NpOTH BapiaHTIB JOCTIAY 3 OKPEMOIO
niero Arponaiity B Hopwmi 0,26 11/T 3a HIPos 118 mxm>.

3HavyHEe 3MEHIIECHHS KUIBKOCTI KIITUH CIOCTEpPIrajJocss 3a CYMICHOTO
3actocyBaHHsi Menanopizy (1,0; 1,25; 1,5 na/t) 3 Arpomnaittom (0,26 1/t) 3
HACTYMHOI0 00poOKOI0 BereTyrouux pociauH Arpomaiitom (1,0 1n/ra). [dana
KOMITO3UITisl 3a0e3meyunsia 3pOCTaHHs TUIONII OJIHIET KIITHHU BITHOCHO KOHTPOJIIO
Ha 56—84%.

Jist  3’sacyBaHHS TJIMOWHW BIUIMBY JOCHIDKYBaHMX TIpermapariB  Ha
(GbopMyBaHHS aHATOMIYHOI CTPYKTypH JIMCTKIB BiBCa TOJIO3EPHOTO  OYJ0
po3paxoBaHo KkoedimieHT MopdocTpykrypu (Km), 3ampomnonoBanmii B. IL
Kapnienkowm [242, 257]. Llei moka3HUK a€ MOKIMBICTh OUTBIII TMTOBHO MPOCTEKUTH
CTYIIHB BIUIMBY I€BHOTO YUHHUKA, 30KpEMa B JIaHOMY BUNAAKY pi3HUX HOpM MBII
Menanopi3z Ta crioco0iB 3actocyBaHHs PPP Arpomnaiit, Ha pociauHu Ta po3poOuUTH i
ONTHMI3yBaTH 3aXO/H, HAMpaBJieHI Ha IX BUKOPUCTAHHS.

Sk CBIAUUTH METOIMKA PO3PaXyHKIB, YUM MeHIe 3HadeHHs KM, Tum
ONTUMAJIBHUNA 32 MOP(OCTPYKTYPOIO JUCTKOBUH amapar, IO XapakTepHUH It
Me30(ITHUX POCIMH 3 BUCOKOIO NMPOAYKTHBHICTIO. Akio KM piBHuit ab6o Oinbimit
3a OJMHHUINO, TO (OPMY€ETbCS MEHII MPOAYKTUBHHUI JIMCTKOBUHM amapar, o
XapaKTepU3y€eThCA O3HAKaMHU KCepOMOP(HHOCTI.

KoedimieHT po3paxoByBaiu 3a BiIHOMICHHSM KUTBKOCTI KIIITHH €MiJIEpMICy Ha
OJIMHUIII TTIOBEPXHI JINCTKA Y BapiaHTI 13 3aCTOCYBaHHIM Tpernapary (n) 10 KUTBKOCTI
KIIITUH emiepmicy y BapiaHTi 0e3 3acTocyBaHHS mpemnapary (n;) (KOHTPOJb) 3a
dbopmyoro:

KM = n/nl.
Pospaxynku Km 3acBigunnu (tabdn. 3.8-3.10), mo B cepennbomy 3a 2019—

2021 pp. ui noka3uuku B Bapiantax Menanopiz 1,0; 1,25 1 1,5 n/t cknaganu 0,80—
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0,97, Menanopiz 1,0; 1,251 1,5 n/t + Arponaiit 0,26 1/t — 0,75-0,93; Menanopi3s
1,0; 1,251 1,5 i/t + Arpomnaiit 0,26 1/t + Arpomnaiir 1,0 i/ra — 0,67-0,88.

Tabmuus 3.10
AHaToMiYHa Oy10Ba emigepMicy JHMCTKIB BiBCa roJ103¢pPHOIO 32
Bukopuctanuss MBIl Meaanopi3 ta PPP Arpouaiit (pa3a usitinus, 2021 p.)

KinpkicTh PO?Mip otHief roma Km
Bapiant gocniny KJIiTHH,2 KJIITHHU, MKM . - 5

IIT./MM JIOBXHHA | IIMPHHA KOLTHHH, MKM
bes 3aCTOCYBaHHS
HpernapaTis 292 101,3 12,7 1287 1,00
(KOHTPOJIb)
Menanopis 1,0 1/t 263 103,3 13,3 1374 0,90
Menanopis 1,25 n/t 246 104.,4 13,7 1430 0,84
Menanopis 1,5 n/t 235 106,9 15,1 1614 0,80
Arpomaiit 0,26 1/T 250 103,7 13,4 1390 0,86
Menanopiz 1,0 n/t +
Arpomaiit 0,26 1/t 231 108,1 15,5 1676 0,79
Menanopiz 1,25 a/t +
Arponaiit 0,26 1/t 227 109,4 16,1 1761 0,78
Menanopiz 1,5 a/t +
Arponaiit 0,26 1/t 220 114,1 16,9 1928 0,75
Arponaiit 1,0 n/ra 275 102,4 13,1 1341 0,94
Menariopis 1.0 Wt #1539 1059 | 149 1578 0.82
Arponaiit 1,0 y1/ra
Menariopis 1,25 Wt | 53, 1073 | 154 1652 0.80
Arponaiit 1,0 n/ra
Menaropis 1.5 4/t +| )¢ 1119 | 165 1846 0.77
Arpomaiit 1,0 n/ra
Arponaift 0,26 w/r +1 )5 1050 | 142 1491 0,84
Arpomaiit 1,0 n/ra
Menanopiz 1,0 /T +
Arponaiit 0,26 n/t + 217 115,4 17,4 2008 0,74
Arpomaiit 1,0 n/ra
Menanopiz 1,25 n/t +
Arpomaiitr 0,26 n/t + 209 116,8 17,8 2079 0,72
Arpomaiit 1,0 n/ra
Menanopiz 1,5 a/t +
Arpomant 0,26 n/t + 197 120,6 19,6 2364 0,67
Arponaiit 1,0 n/ra
HIPys 7,0 2,5 0,5 118 —
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OneprxaHi 1TaH1 JEMOHCTPYIOTh 3a0€3MEUYEHHs] HalOUIbIl COPUSTIMBUX YMOB IS
(opMyBaHHS aHATOMIYHOI CTPYKTYpH JIMCTKOBOIO amapaTy BiBca T'OJI03€PHOTO
ME30MOP(HOro THUITY 33 BUKOPUCTAHHA Yy TOCiBax KoMIuiekcy npenapariB — MBI
(o6poOka nacinus) + PPP (oOpobka Hacinus) + PPP (o6poOka mociBiB).

OTxe, BUILIEHABEACHUI €KCIIEpUMEHTAIbHUN MaTepiall J1a€ MiACTaBy 3poOUTH
BUCHOBOK: 1m0 MBII Menanopiz 1 PPP ArponaiiT 3maTtHi CyTTEBO BIUIMBAaTH Ha
OPOXO/PKEHHS OOMIHHUX TIPOLECIB Yy pOCIMHAX, M0 BIANOBIIHUM YHHOM
BIOOpa)XKAa€ThCS HA OCHOBHMX CTaiIX PO3BUTKY KITHH (eMOpioHalbHA,
pO3TATYBaHHS 1 AudepuHIlialii) Ta aHATOMIYHIM CTPYKTYpl OKpeMHUX TKaHUH 1
OpraHiB; 3a CYMICHOTO iX 3aCTOCYBaHHSI MPOCTEXKYETHCS CTUMYJIIOIOUUHN BILIUB,
AKUN BHUpaxaeTbcsd y (HOpPMYyBaHHI aHATOMIYHOI CTPYKTYpH JIMCTKOBOTO armapary

Me3oMopdHoro Tuny (koedirieHT MopdocTpykTypu ckiagae 0,67—0,97).

3.5. ®opmyBaHHS IJIOIII JJUCTKOBOTO ANAPaTy

MikpoOHi ipenapaTty 1 peryasiTopu poCTy POCIUH BUSIBISIOTh KOMIUIEKCHUN
BILTUB Ha (1310J10r0-010XiIMI4HI i 0OMIHHI MPOIIECH B POCIMHHUX OpraHizmax, 1o
CYNMPOBOJIKYETHCS aHTUCTPECOBOIO JIEI0 1 peati3alli€ro 3aKiIaJeHOoro B pOCIMHAX
noTeHIiany npoaykrusHocTti [107, 114, 120, 271, 272].

dopMyBaHHS ONTUMATBHOI IO JIUCTKOBOI MOBEPXHI XapaKTEPU3Y€E BIUIHB
€JIEMEHTIB TEXHOJOrii BHpOINYBaHHS Ha (¢GopMmyBaHHsS Bpoxato. JI A.
I'epacumenkom [273] BCTaHOBIEHO, IO Kpalli YMOBHU Il OTPUMAHHS BHUCOKHX
ypOXaiB CTBOPIOIOTHCS 3a (HOPMYBaHHs OUTBIIMX ILJIOMNII JIUCTKOBOI MOBEPXHI Ta
TPHUBAJIOCTI BereTallii i GOTOCHHTETUYHOTO TOTCHITIAIY.

JlitepaTypHi naHi cBimuars [121, 124, 132, 139, 274, 275] npo MOXJIHBICT
KepyBaHHS MPOAYKI[IHHAM TPOIECOM 0araTbOX CUTbCHKOTOCTIOAPCHKUX KYJBTYP
3a paxyHOK BUKOPHUCTaHHS O10JIOT1YHUX IpenapariB. 30KpemMa BCTAaHOBJICHO, IO 3a
nii PPP 1 MBIl nns oOpoOka HAcCiHHS CUIBCBKOIOCHOAAPCHKUX KYIBTYp, SK
OKpEMO, TaK 1 B TMO€JHAHHI 13 IMOCXOJOBHUM BHECEHHSM IMX K€ IMpernaparis,

pocirHamMu (POpMYyeThCS MOTYKHUU POTOCUHTETUYHOTO anapar.
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Bin copmoBanoi miomi (poToakTUBHOI aCUMUISALIMHOT TOBEPXHI 3a1E€KUTh
dboTOCUHTETUYHA NPOIYKTUBHICTH TMOCIBIB. BojgHowac po3mip IIIONIl JIMCTKIB
HaIpsAMY 3aJICKUAThH Bil yMOB BUPOIIYBAaHHS, IO CKJIAIAIOTHCS Y TTOCIBaX.

VY pe3ynbTati 10ChiIKeHb, BAKOHAHUX 3 BU3HAYEHHS TUTOII JINCTKIB POCIUH
BiBCa TOJIO3EPHOTO 3aJIe’KHO BiJ 3aCTOCOBYBAHMX HOPM MIKPOOHOTO Mpernapary
MenaHopi3 Ta peryiasTopa pOCTy POCIUH ATrpoJjlalT, HaMU BCTAHOBJICHO, IO
MOKA3HUKHU JIUCTKOBOI IMOBEPXHI y POKHM MPOBEICHHS JOCTIIKCHb OYJIU PI3HUMH,
10 CBITYUTH MPO iX 3aJICKHICTh HE TUIBKHU BiJ A1l IpenapartiB, ajie il BiJl MOTOHUX
ymoB. Tak, 3arajgpHa IUIOIIA JUCTKOBOI MOBEPXHI BiBca y (pazy BUXOIY B TPYOKY
craHoBUIa B KOHTponi y 2019 p. —43.4; y 2021 p. — 53,5; y 2021 p. — 46,8 cm?, m0
y3TOJUKYETBCS 13 TOTOAHMMH yMOBAaMH, SKi OyJlM HaWCIPUATIUBIIIAMU JUIS
pocimH y 2020 p. (tabn. 3.11). [deranpHuil aHami3 €KCIEPUMEHTAIbHUX JTAHUX
2019 p. mokazas, 110 3a 00poOku HaciHHs MemnaHnopizom y Hopmax 1,0; 1,25; 1,5
J/T TUIOIIA JIMCTKOBOI MOBEPXHI POCIWH TEepeBHINMIA KOHTpodab Ha 1; 3 1 6%
BimoBiHO Ta Ha 8; 9 1 12% — 3a KoOMIUIEKCOi [ii BHUIIEHABEAECHUX HOPM
Menanopizy 3 PPP Arpomaitt (0,26 n/T). Y pa3i oOnpuckyBaHHS IIOCIBIB
ArponaiitoMm y HOpmi 1,0 7/ra HapocTaHHS IUIOIII JIMCTKOBOI MOBEPXHI BiBca
roJI03E€PHOr0 BUABWIOCS He3HAUHUM (e 1%). OgHak, MOpIBHIOIOYH MOKA3HUKU
3a PI3HUX CIOCOOIB 3aCTOCYBAHHS PETYJISATOpPa POCTY, MOXKHA CTBEP/KYBATH, IO
3a 00poOKM ATrposlaiToM HaciHHSA Tepej] CiBOOIO IUIONIA JIMCTKOBOI IOBEPXHI
pOCIIMH TmepeBHIMIa KOHTpolb Ha 2%. Bumy edexkTuBHICTH HapOoCTaHHS
doTocuHTETHYHOT TOBEpXHI OyJIO BIAMIYEHO 3a BUKOPUCTAaHHSA Yy TOCiBaX BiBca
rojio3epHoro ApomaiTy, BHeceHOro Ha (POHI mepeanociBHOI OOpOOKM HACIHHS
MenanopizoM. 3okpema, 3a BukopuctanHs MBIl y mopmax 1,0; 1,25; 1,5 n/t
JUCTKOBA TIOBEPXHS BiBCa TMEpeBUINMIA KOHTpodb Ha 5; 6 1 10%, a 3a
BUKOPHUCTAHHS WX XK€ HOPM Memanopizy cymicHo 3 Arpomnaiitom (0,26 1/T) Ta
00po6koro Arpomaiitom (1,0 si/ra) pociun Ha 13; 15 1 18% BigmoBigHO.

OueBUJIHO, 3aCTOCYBaHHS TakOi KOMIIO3UIII MpenapaTiB 3a0e3nedyBaio
MO3UTHBHY AKTHUBI3allll0 HApPOCTAaHHA IUIONIl JIMCTKOBOTO  amapary, IIo

00YMOBIIOBAJIOCh CYMapHOIO JIEH0 KUIBKOX YMHHHKIB: (DITOIIEHOTUYHOTO,
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OB’ SI3aHOTO 13 MOKPAIIEHHSIM POCTOBUX MPOIECiB; (1310J10T0-010XIMIUHOTO, SIKUN
peanizyBaBcs yepe3 CKJIaJ0B1 Mpenaparis, M0 HAJIEKATh 10 010JOTTYHO aKTUBHUX
PEYOBHH, aHAJNOTIB (PITOrTOPMOHIB, MIKPOEJIEMEHTIB, KOMIUIEKCY MIKpPOOpPraHi3MiB
3IaTHUX aKTHBI3YBaTH PICT POCIUH, MPUTHIYYBATH PO3BUTOK XBOpPOO y MociBax Ta

MIABULTYBAaTH (PYHKII0HAIBHY aKTUBHICTb 1 MPOJIYKTUBHICTh JIUCTKOBOTO arapary.

Tabmuus 3.11
ILi1oma JuCTKIB pOC/IMH BiBca rojio3epHoro 3a Bukopucrtanus MBII
MeJaanopis Ta PPP Arpouaaiir (¢a3a Buxoay B Tpy6Ky, cM>/pocIuny)

Cepenne

Bapiant gocniny 2019 p. | 2020 p. | 2021 p. | 3aTpm

POKH
be3 3acrocyBaHHS Tpemnaparis 43.4 53.5 46.8 47.9
(KOHTPOJIB)
Menanopis 1,0 1/t 44.0 54,3 47,9 48,7
Menanopis 1,25 n/t 4477 55,5 48,7 49.6
Menanopis 1,5 1/t 45,8 57,0 50,1 51,0
Arponaiit 0,26 n/T 44.4 54,8 48,3 49,2

Memnanopi3 1,0 a/T + Arpomaiit 0,26 1/t 46,7 58,3 50,5 51,8

Jl://[fHaHOpB 1,25 0/t + Arponaiit 0,26 473 59,1 52,2 52,9

Memnanopi3 1,5 /T + Arpomaiit 0,26 1/t 48,7 60,8 54,1 54,5

Arponaiit 1,0 n/ra 43,7 54,0 47,5 48,4

Menanopis 1,0 /T + Arponaiir 1,0 1/ra 45,4 56,5 49,7 50,5

le//I:;]aHopB 1,25 n/T + Arponait 1,0 46.2 57 503 51

Menanopi3 1,5 /T + Arponair 1,0 1/ra 47,8 60,3 53,3 53,8

Arponaiit 0,26 1/t + Arpomaiit 1,0 i/ra 45,2 56,0 49,1 50,1

MenaHOpIUB 1,0 /T + Arponaiit 0,26 n/T 492 61,3 54,5 55,0
+ Arpouaiir 1,0 1/ra

Memnanopis 1,25 n/T + Arponaiit 0,26

/1 + Arposaiir 1,0 1/ra 50,0 62,1 55,4 55,8

MenaHOpIUB 1,5 n/T + Arpomaiit 0,26 /T 51.4 64.8 58,5 58,2
+ Arpoumaiit 1,0 /ra

HIPys 1,2 1,5 1,3

AHanoriyHa 3ajJeXHICTh HapOCTaHHS (POTOCUHTETUYHOI MOBEPXHI JIMCTKIB
BiBCa BIJ] HOPM Ta CMOCOO0IB 3aCTOCYBaHHS MpenapariB Oyia BiMIueHa HaMU 1 B

2020, 2021 pp. mocnimxenb. [Ipore y 2020 p. mOKa3HUKHU IUIOLII JTUCTKOBOTO
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amapaTy BiBca TOJ03€pHOT0 OyJlu HAWBHIIKUMU, IO € PE3yIbTaTOM ONTHMAIbHOTO
BOJIOr03a0e3MeyeHHsl MOCIBIB y TpaBHiI Micsul. Tak, 3a cymicHoi nii MBII
Menanopi3 y Hopmax 1,0; 1,25 ta 1,5 1/t 13 Arponaiitom (0,26 11/T) miiomia JUCTKIB
BiBca y 2020 p. mepeBuuryBasia KoHTpodab Ha 9; 10 ta 14% BigmoBigHO, a 3a
BUKOPUCTaHHSI TMEPEeANOCIBHOI OOpOOKM J1aHOI KOMIO3HMIIEI0 MpenapariB 3
MOCXOJ0BUM BHECEHHSIM Arposaiity y Hopmi 1,0 s1/ra (oTOCHHTETHYHA MOBEPXHS
JIMCTKIB BiBCa 30UIbLIYBaNaCh BIAHOCHO KOHTPOIIO Ha 15; 16 1 21% BiAmoBigHO.

Y cepenHboMy 3a TpPU POKH JOCHIKEHb HaWOUIbIIA (OTOCHHTETUYHA
MOBEPXHS JIMCTKIB BIBCA TOJIO3EPHOTO (popMyBaiach y BapiaHTaX CYMICHOI Aii
Menanopizy (1,0; 1,25 ta 1,5 a/1) 13 Arpomnaiitom (0,26 1/T) 3a OONpUCKYBaHHS
nociBiB Arpomnaiitom (1,0 n/ra), Ae mpupicT IJIOLIl JIUCTKIB 0 KOHTPOJIIO CKJIaB
7,1;7,9 1 10,3 cm*/pocauny BinnmosinHo, a6o — 15; 16 122%.

AHanizyroun ¢hopMyBaHHS JIMCTKOBOTO amapaTy BiBca rojiozepHoro y dasi
I[BITIHHS, HAMH BIIMIY€HO aHAJIOTIYHY 3QJICKHICTh JAHOTO TOKa3HUKA BIAMOBIIHO
BiJl HOPM 1 CIIOCO01B 3aCTOCYBaHHS IIpenaparis.

Pesynpratn mocmimkedns 2019 poky mokazamu, mo 3a Aii MiKpoOHOTO
npenapaTy MenaHopi3 Ha (poHI piI3HUX CIOCOOIB 3aCTOCYBaHHS PETYJIATOPA POCTY
pPOCIMH ATpOJIAT, IJIONIA JIMCTKIB BiBCa T'OJIO3EPHOr0 3HAYHO BapitoBayia (Taodn.
3.12). Tak, 3a caMOCTIHHOTO BUKOPHUCTAHHS JJIsl TIEPEANIOCIBHOI 0OpOOKH HACIHHS
BiBca Memanopizy B HopMmax 1,0; 1,25 1 1,5 51/T BoHa nepeBHIyBajia KOHTPOJIb Ha
2,7; 4,1 1a 6,1 cm*/pocnuHy; 3a BMKOPHMCTaHHS UIS IIEPEMIIOCIBHOI 0OpOOKH
HACIHHA IUX ke HOpM MenaHopizy y cymimax 3 Arponaiitom 0,26 /T — 8,4; 10,1
Ta 13,5 cM?/pocnuMHy; BOOHOYAC 332 BMKOPHCTaHHS IS IEPEMIOCIBHOI 00poOKu
HaciHHS Menanopizy B Hopmax 1,0; 1,25 1 1,5 11/t 3 HacTymmHOIO 00p0oOKOIO TIOCiBIB
Arpomaiitom 1,0 n/ra — 54; 7,3 1a 11,5 cm?/pociuHy, a 3a KOMILUIEKCHOT'O
3acTocyBaHHs mpenapariB Menanopi3 1,0; 1,25 1 1,5 n/t + Arpomaiir 0,26 /T +
Arpomnaiir 1,0 n/ra — 14,2; 15,8 ta 20,3 cm*/pociuny i HIPgs 2,8 cm?/pocinny.

Taki )k 3aKOHOMIPHOCTI y (pOpMYBaHHI TJIOIII JIUCTKIB BiBCa T'OJIO3EPHOIO

npoctexyBanuch 1 B 2020 ta 2021 pp.
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AHani3 ol JUCTKIB Y CEpEeJHROMY 3a TPU POKH JOCIHIKEHb Y BaplaHTax
13 MepearnociBHOO  00poOkoro  HaciHHa  Menanopizom  (1,0-1,5  1/1)

IPOIEMOHCTPYBAB il 3pOCTaHHs 10 KOHTPOIO Ha 2,0—5,5 cM?/pociuny.

Tabnuus 3.12
ILl1oma JJUCTKIB POC/IMH BiBCa ro103epHOro 3a pukopucranua MBII
Meuanopis Ta PPP Arpouaiirt (¢a3a usitinns, cm?/pocianny)

Cepenne

BapianT nocniay 2019 p. | 2020 p. | 2021 p. | 3aTpH

POKH
be3 3acTocyBaHnHs npemnaparis 67.4 81.3 7.5 737
(KOHTPOJIb)
Menaunopis 1,0 1/t 70,1 82,8 74,2 75,7
Menanopis 1,25 n/t 71,5 84.6 75,3 77,1
Menanopis 1,5 /1 73,5 87,1 77,0 79,2
Arponaiit 0,26 1/t 70,6 83,3 74,6 76,2
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 75.8 88.5 78.7 $1.0
Jl://[fHaHOpB 1,25 n/T + Arponaiit 0,26 77.5 89.8 80.4 82.6

. n v

Jl://[fHaHOpB 1,5 a/T + Arponaiit 0,26 80.9 91.9 $3.8 85.5

Arponaiit 1,0 n/ra 69,3 82,0 73,7 75,0

Jl;//I:;IaHopla 1,0 n/T + Arpomnaiir 1,0 7.8 36.3 763 785

Menanopi3 1,25 n/t + Arpomnaiit 1,0

74,7 87,7 78.3 80,2
j/ra

Menanopi3 1,5 i/t + Arpomaiit 1,0
n/ra

78,9 90,6 82,2 83,9

Arpomaiit 0,26 1/T + Arpomnaiir 1,0

72,1 85,4 75,9 77,8
j/ra

Menanopi3s 1,0 /T + Arpomnaiir 0,26

1/t + Arpomnaiit 1,0 n/ra 81,6 93,8 84,8 86,7

Memnanopis 1,25 n/T + Arponaiit 0,26

1/t + Arpomnaiir 1,0 n/ra 83,2 95,9 86,9 88,7

Menanopi3 1,§ 1/T + Arpomnaiit 0,26 877 99.8 90.8 92.8
1/T + Arpomaiit 1,0 n/ra

HIPys 2,8 2,3 2,6
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CymMmicHe BUKOpUCTaHHS MenaHopizy 3 ArpojalTom s oOpoOKHU HACIHHS
COPHSUIO 3POCTAHHIO IUIONII JIMCTKIB POCIUH BIBCA T'OJIO3€PHOrO Yy MOPIBHSIHHI 3
KoHTpojeM Ha 7,3—11,8 cm*/pociuny.

3a oOnpUCKyBaHHS MOCIBIB PETYISATOPOM POCTY POCIHUH ATpOJalT y HOpMI
1,0 n/ra mioma IMCTKIB POCIMH BiBca 3pOcTaia 0 KOHTpouo Ha 1,3 cM?/pocnuny.

3a 00poOku nociBiB ArposaiiTom Ha ¢oHi Aii MenaHopizy y Hopmax Big 1,0
no 1,5 5/t moma JMCTKIB pPOCIAMH BIBCa TOJIO3€PHOrO 30UTbIIyBajacsi y
BigHOmEHH] 10 KoHTpomo Ha 4,8-10,2 cM*/pociuHy, a IIPOTU BAPiaHTy OKPEMOI
nii Ha nocisu Arpomnaiity y Hopmi 1,0 i/ra — 3,5-8,9 cM*/pociuny.

3HaYHUI MPUPICT IO JIUCTKIB POCIIMH BiBCA TOJIO3EPHOTO Y CEPEAHBOMY
3a TpU POKH OYJO BIIMIYEHO 3a KOMILJICKCHOTO 3aCTOCYBaHHS PETYNIATOPA POCTY
pociuH Arponait. Tak, y BapianTi Arponaut 0,26 i/t + Arposnaiit 1,0 n/ra moma
JIUCTKIB OJIHI€T pOCIMHM MepeBUIyBaia KOHTpoub Ha 4,1 cm?/pociuny.

3HaYHO AaKTHUBHINIE HAPOCTAHHS JIMCTKOBOI TIOBEPXHI POCIHH BiBca
TOJIO3EPHOTO CIOCTEPIraiocss 3a TMO€EIHAHHS TIEpPEearnociBHOI 0OpOOKM HACIHHS
CYMIIIIII0 MIKPOOHOTO TMpernapaTry 1 peryisTopa pocTy POCIHH 3 HACTYITHUM
OONIPUCKYBaHHIM IIOCIBIB PETyJIATOPOM POCTY pOCHHH. Tak, 3a KOMILIEKCHOTO
BUKOPHUCTAHHS MpenapatTiB s 00pooku Hacinasa (Menanopis 1,0; 1,251 1,5 /T +
Arponait 0,26 J1/T) 3 HACTYITHUM OONPHUCKYBAaHHSAM IIOCIBIB PETYJIATOPOM POCTY
pociuH (Arpomait y HOpMmi 1,0 n1/ra) rmiomia JHCTKIB OJHIET POCIWHHA CTAaHOBUJIA
86,7; 88,7 i 92,8 cm*/pociuny, mo B cepennboMy Ha 13,0-19,1 cm*/pocnuny
MEPEBUIIYBAJIO MTOKa3HUK KOHTPOJIIO.

Opnepxanuii  matepian 3 (QopMyBaHHS TUIONII JIMCTKIB POCIMH BiBCa
rOJ03€pHOTO JEMOHCTPYE OJIepKaHHS B IOCIBaX HAWBUIIMX IOKAa3HHUKIB 3a
KOMITJIEKCHOTO 3acTOoCcyBaHHsS mpemnapariB — Memanopi3 (1,0-1,5 n/T — o6pobka
HaciHHa) + Arpomait (0,26 n/T — oOpoOka Hacimusg) + Arponait (1,0 n/ra —
00poOKa BEreTyIOUYUX POCIHH), KUK TICHO KOPEIIOE 3 MOKAa3HUKOM aHATOMIYHOI
MopdocTpyktypu (r=0,84) 1 € CBITYEHHSM ONTHUMAJIbHOTO BIUIUBY JlaHUX

KOMIO3UIIM Ha MPOXOI>)KEHHSI OOMIHHUX MPOIIECIB Y POCIHHAX.
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3.6. luHamMika poCTOBHUX NPOLECIB

PocnuaM  pocTyTh 1 pO3BHBAIOTHCS, CTBOPIOIOYH JIOCHUTh TIOTYXKHY
BEreTaTHBHY Macy 1 3amac MOXHBHUX PEYOBUH ISl TOTO, 1100, MEPEHIIOBIIN 10
reHepaTuBHOI (pa3u, MaTH MOKJIMBICTh (DOPMYBATH BUCOKUHN ypoOKail.

Bceranosneno, mo 3a aii MBII 1 PPP y mociBax ciibCbKOrocno1apchKux
KyJIbTYp TIOCHUJIIOETHCS IHTEHCHUBHICTH POCTOBUX IIPOIECIB, 30KpeMa BHCOTA
pociuH 30UTbITyeThest Ha 8—14%, 6iomaca — 17-24% [133, 135, 276], npu ubomy
CTUMYJTIOETBCS HArPOMADKEHHS POCIMHAMH XJIOPO(ULTY 1 MPOXOHIKEHHS Y HUX
dboTocuHTEeTHUHUX TIponieciB [79, 96, 114, 277, 278].

3a naii Ol0JMOTIYHMX TMpenapariB y POCIUH CHOCTEPIraloThCs 3MIHHU Y
JTHIAHUX po3Mipax crebia, pO3BUTKY MEXAaHIYHUX TKAaHUH Ta MPOBITHOI CUCTEMH,
OyZI0B1 JINCTKOBOTO amaparty 1 Woro ¢yHkmionyBanHi [21, 123, 279, 280]. Takox
i aBTopu [132, 133, 139, 141, 257, 281], 3a BIuMBy 010JIOT1YHUX TIpENapaTiB y
1ociBaXx  CUIbCBKOTOCIIOAAPCHKUX  KYJNBTYp,  MPOCTEKYBAIM  AKTHUBI3ALIIO
IPOXO/KEHHSI B POCIIMHAX OOMIHHUX MpoIleciB, (OPMyBaHHS POCIMHAMM OUIBIII
MOTY)KHOI KOPEHEBOi CHCTEMH, IO B IUIOMY 3a0e3ledyBajo IIiBUIICHHS
ypOXKalHOCTI MOCIBiB.

3BaKaroyM Ha BAXJIMBICTh MUTAaHHA KOMIUJIEKCHOTO BUKOPHCTAHHS
O10JIOTTYHUX TIpemnapaTiB y MOciBax CLILCHKOTOCIOAAPCHKUX KYIBTYP, MO LIBHAM
Oy70 BCTAaHOBUTHU SIK PI3HI HOPMH MIKPOOHOTO Tpemapary 3a Pi3HHX CIOCOOIB
BHECEHHS PETYJSATOpa POCTY POCIHWH BIUIMBAIOTh Ha (POPMYyBaHHS POCTOBHX
MPOILIECIB Y POCITUHAX BiBCA TOJI03€PHOTO.

OneprkaHi €KCIIEPUMEHTANTBHI JJaHI CBIAYATh, IO Pi3HI HOPMHU MIKPOOHOTO
npenapaty MenaHopi3, 3aCTOCOBaHi SIK OKPEMO, TaK 1 B CyMillIax 3 PETyJISTOPOM
pocTy pociuH ArpojiadT, TO3WTHUBHO BIUIMBAIM Ha (OpPMYBaHHS HAA3EMHOT
Oiomacu pocimHamMu BiBca ronozepHoro (tadm. 3.13). Tak, y 2019 p. y da3zy
BUXOAY B TpyOKy 3a 0OpoOku HaciHHs BiBca rosno3epHoro MBIl Menanopiz y
Hopmax 1,0; 1,25 1 1,5 5/t maca pociiuH y BaplaHTax AOCIIAY MepeBUIyBaja

koHTpoJsib Ha 0,21; 0,29 1 0,39 1; 32 06poOKM IUMHU K HOpMaMH IIpenapaTy HaciHHS
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nepen ciBooro B cymimi 3 PPP Arpomnaitr 0,26 i/t — nva 0,51; 0,60 1 0,75 1; 3a
KOMILJIEKCHOTO BUKOPHMCTaHHs MpemnapaTiB Memnanopi3 (00poOka HaCIHHA B HOpMax
1,0; 1,25; 1,5 n/T) + Arponaiit (06po6ka HaciHHg HOpMoro 0,26 51/T) + Arponait

(o6pobka pocnun HopMmoto 1,0 i/ra) —na 0,85; 1,02 1 1,42 r 3a HIPys 0,17.

Tabmuus 3.13
HanzemHua 0iomaca oaHi€l poCcIMHH BiBCA r0J103ePHOI0 32 BUKOPUCTAHHSA
MBII Meaanopi3 Ta PPP Arpoaaiit (¢pa3a Buxoay B TpyoOKy, I)

Cepenne

Bapiant gocniny 2019 p. | 2020 p. | 2021 p. | 3aTpm

pOKH
be3 3acrocyBaHHS npemnaparis 6.41 7.18 6.93 6.84
(KOHTPOJIB)
Menanopis 1,0 i/t 6,62 7,32 7,10 7,01
Menanopis 1,25 n/t 6,70 7,41 7,21 7,11
Menanopis 1,5 1/t 6,80 7,53 7,34 7,22
Arponaiit 0,26 n/T 6,65 7,42 7,14 7,07

Menanopis 1,0 1/t + Arponait 0,26 /T 6,92 7,68 7,45 7,35

J1://[;:J1aﬂop13 1,25 n/T + Arponaiit 0,26 7.01 7.75 7,55 7,44

Menanopis 1,5 i/t + Arponait 0,26 /T 7,16 7,96 7,76 7,63

Arponaiit 1,0 n/ra 6,56 7,27 7,05 6,96

Menanopis 1,0 /T + Arponaiir 1,0 1/ra 6,78 7,50 7,29 7,19

le//I:;]aHopB 1,25 n/T + Arponait 1,0 6.86 7.60 237 708

Menanopis 1,5 1/t + Arpomaiit 1,0 1/ra 7,08 7,85 7,74 7,56

Arponaiit 0,26 1/t + Arposaiit 1,0 ji/ra 6,72 7,47 7,27 7,15

MenaHOpIUB 1,0 n/T + Arponaiit 0,26 1/T 7.26 8.10 7.90 7,75
+ Arpoumaiit 1,0 i/ra

Menanopis 1,25 1/t + Arpomaiit 0,26

1/T + Arpomnaiit 1,0 n/ra 7,43 8,24 807 7,91

MenaHOpIUB 1,5 n/T + Arponaiit 0,26 n/T 7.83 8.43 8.36 8,21
+ Arpomaiit 1,0 i/ra

HIPys 0,17 0,14 0,20

[ToniOHI excmepuMeHTanbHI JaHi mpoctexyBaiauck 1 B 2020 ta 2021 pp.
JOCIIKEHb.
VY cepenHboMy 3a TpU pOKU AociikeHb y Bapiantax MBIT Menanopiz 1,0—

1,5 n/T nepeBuIlleHHs! HaI3€MHOI 010MacH POCIMH BIJHOCHO KOHTPOJIIO CKJIaJalio
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2—6%; Menanopiz 1,0-1,5 i/t + Arponaiit 0,26 /Tt — 7-12%; Menanopiz 1,0-1,5
1/t + Arponait 1,0 n/ra — 5-11%; Menaunopiz 1,0-1,5 i1/t + Arpomnaiir 0,26 /1 +
Arpomnaiir 1,0 n/ra — 13-20%.

[Ipu mocnigkeHH1 BET€TaTMBHOI Macu POCIUH BiBCa TOJ03€pHOTO y (azy
LBITIHHS 3aJIE)KHICTh HATPOMA/KEHHS Ha/I3€MHOI O10MacH BiJ HOPM 3aCTOCYBaHHS

Menanopizy Ta Arponaity 30epiraiack (Tabma. 3.14).

Tabnuus 3.14
HanzemHua 0iomaca oaHi€l pocJIMHH BiBCa r0J103ePHOI0 32 BUKOPUCTAHHS
MBII Meaanopi3 ta PPP Arpouiaiit (¢pa3a uBiTiHHs, )

Cepenne

BapianT gocniny 2019 p. | 2020 p. | 2021 p. | 3aTpu

POKH
be3 3acrocyBaHHS npemnaparis 9.14 10.30 10,01 9.82
(KOHTPOJIB)
Menanopis 1,0 1/t 9,48 10,74 10,31 10,18
Menanopis 1,25 n/T 9,61 10,99 10,44 10,35
Menanopis 1,5 /T 9,82 11,26 10,69 10,59
Arponaiit 0,26 n/T 9,53 10,87 10,41 10,27

Menanopis 1,0 1/t + Arponait 0,26 /T 9,95 11,42 10,84 10,74

Jl://[fHaHOpB 1,25 n/T + Arpomnaiit 0,26 10,08 11,66 11,01 10,92

Menanopis 1,5 i/t + Arponait 0,26 /T | 10,22 11,84 11,27 11,11

Arponaiit 1,0 n/ra 9,42 10,66 10,25 10,11

Menanopi3s 1,0 /T + Arponaiir 1,0 1/ra 9,76 11,11 10,58 10,48

HM/:;IaHOpIS 1,23 i Arponaiir 1.0 9,90 11,34 10,76 10,67

Menanopis 1,5 i/t + Arpomair 1,0 n/ra | 10,15 11,74 11,13 11,01

Arponaiit 0,26 1/t + Arposmaiit 1,0 i/ra 9,69 11,06 10,46 10,40

MenaHOpIUB 1,0 n/T + Arponaiit 0,26 1/T 10,32 11,96 11,51 11,26
+ Arpouaiir 1,0 1/ra

Memnanopis 1,25 n/T + Arponaiit 0,26

1/t + Arpomnaiit 1,0 n/ra 10,64 12,16 11,76 11,52

MenaHOpluB 1,5 a/T + Arponaiit 0,26 a/T 10.90 12,59 12,31 11,93
+ Arpouaiir 1,0 n/ra

HIPys 0,19 0,24 0,21

Tak, y 2019 poui gocnimkens y a3y LBITIHHS Yy BapiaHTax AOCHiny 13

00poOKOI0 HACIHHA BIBCA TOJO3EPHOTO Iepell CiBOO MIKpOOHUM IpernapaToM
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Menanopi3 y Hopmax 1,0; 1,25 1 1,5 1/t HanzemHa 6ioMaca pociivH MepeBUIIyBaia
noka3Huk koHTposto Ha 0,34; 0,47 1 0,68 r. 3a 06poOKkKM HaciHHS mepea CiBOOIO
uumu Kk Hopmamu MBIT Menanopis (1,0; 1,251 1,5 n/1) B cymimi 3 PPP Arponaiit
(0,26 11/T) Hag3emHa Glomaca pociHH 3pocTajna 10 koHTpo:to Ha 0,81; 0,941 1,08 r,
TOJl SIK y MOPIBHAHHI 3 BaplaHTaMU BUKOpPHUCTaHHS Jnie Menanopizy — Ha 0,47;
0,4710,40T.

3a KOMIUIEKCHOT'O BUKOPHUCTAHHS y MOCIBaX BiBca rojo3epHoro MemaHopizy
(o6pobka Hacinusg B HopMmax 1,0; 1,25; 1,2 n/1) B cymimi 3 Arponaiitom (o6poOka
HaciHHs HOopMmoto 0,26 11/T) Ta 0ONMpUCKYBaHHS TOCIBIB Arposaiitom y Hopwmi 1,0
J/ra HaJ3eMHa 6ioMaca POCIIMH BiBCAa TOJIO3€PHOTO 30UIBIIYBaIach 10 KOHTPOIIO
Ha 1,18; 1,501 1,76 1, mo 3a HIPgs 0,19 r O6ysno nocToBipHUM.

dopMyBaHHSI HAMBUIIMX MOKA3HUKIB 010MacH pOCIIMH BiBCa TOJI03EPHOTO 3a
KOMIUIEKCHOTO BHUKOPHMCTaHHA MpernapaTiB (00poOka HaciHHS + 0OpoOKa pOCIHH)
CBITYHUTH NMPO MIJICUJICHHS MPOXO/KEHHS B POCIMHAX POCTOBUX MPOIECIB, fAKI €
HACJIIKOM, 3 OJHOTO OOKY, CTUMYIIOBJIBHOI N1 €K30TeHHHX (PITOrOPMOHIB, 3
iHImoro OOKy — TIOKpAallleHHS YMOB MIHEpPaJbHOTO JKUBJICHHS 3a PaxXyHOK
IHTPOAYKYBaHHS HAa  KOPEHEBY CHUCTEMY pOCIMH  KOPHUCHUX  IITaMIiB
MIKpPOOpPTaHi3MiB.

Y 2020 pomi mnpocTexxyBajach TMOMAIOHA 3allekKHICTE y (QopmyBaHHI
HaJ3eMHOI1 6ioMacu BiBca rOJIO3EPHOTrO 3a il JOCHIKYBaHUX IIpenapaTiB, OJIHAK
HaiOubmor0 sk 1 B 2019 pomi, BoHa Oyma y BapiaHTI KOMIUIEKCHOTO
BUKOpHUCTaHHS MenaHopi3dy (oOpoOka HaciHHS B HOpMI 1,5 1/T) 3 Arponaiitom
(06pobka naciaas HOopMmoto 0,26 /T + oOpobOka pociauH Hopmoro 1,0 i/ra), 1o
nepeBunryBasio KoHTpodib Ha 1,76 T 3a HIPgs 0,24 r. Ileit xe BapiaHT mocmimy
3abe3neunB (opMyBaHHS HaWOIIBIIOT OloMacw POCIMH BiBCa TOJIO3EPHOTO Y
cepenabomy 3a 2019-2021 pp. mocmiKEHb.

OmHOYacHO 3 JOCHITKEHHSIM POCTOBUX MPOIIECIB HaA3eMHOT 6ioMacu BiBca
roJIO3EPHOTO BAXKIMBUM OyJ0 3’SICYyBaTH BIUIMB MpenapariB Ha (OpMyBaHHS
KOpeHeBoi cuctemu pocinH. Ockinbku 3actocyBanHs MBII 1 PPP moe B 3HauHI1i

Mipi BiJoOpakaTucsi Ha 1i PO3BUTKY, 11O € OJHUM 13 BaKJIMBHUX (Di310JOTTUHHUX
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MOKAa3HUKIB 1 BIUIMBAE HAa MPOJYKTUBHICTh CUIBCHKOTOCHOJIAPCHKUX KYIBTYP.
JloOpe po3BHHEHAa KOpEHEBAa CHUCTEMa KYJIbTYPHHUX  POCIHMH CHpHUs€ OUIbII
¢(PeKTHBHOMY BHKOPHWCTAHHIO BOJIOTHM Ta ITOKMBHUX PEYOBHH 13 TIPYHTY, IO
MIPU3BOJIUTH /10 MOKPAIIEHHS YMOB POCTY ¥ po3BUTKY pociuH [15, 169, 172, 173,
186, 188, 283].

Y pes3ynbTaTi MNpPOBEACHUX MNOCTIKEHb BCTaHOBIEHO, 1o y 2019 p.
JOCHIPKeHb TPU 3aCTOCYBAaHH1 JUIsl MepeAnociBHOI OOpoOKM HaciHHS BiBca
rojIo3epHOro MikpoOHoro npemnapaty Menanopiz y Hopmax 1,0; 1,25 1 1,5 n/T maca
KopeHiB y mapi rpyHty 0-30 cM MOpIBHSHO 3 KOHTpOJEM 30UIbIIyBasach
BianoBimHO Ha 3; 6 1 8% (tabn. 3.15). 3pocTaHHS Macu KOPEHEBOI CHCTEMU
BiOyBajgoch 1 B BapiaHTax JOCHIAYy 13 CYMICHMM 3aCTOCYBaHHSIM IS
nepennociBHoi o0poOku HaciHHs MBIT Menanopiz (1,0-1,5 n/T) 3 PPP Arponait
(0,26 n/T), mo nepesuIryBago KOHTposb Ha 13—19% BiamoBigHo. OYeBHAHO, 110
30UTBIICHHS MacH KOPEHIB BiBca TOJO3EPHOTO TiA i€ JOCIIKYBaHHUX
npenapaTiB BiIOYBAa€ThCS 3a PaXyHOK CTHUMYJIAIII POCTOBHX IPOIECIB, Y TOMY
YHCII i POCTY KOPEHEBOT CUCTEMH.

ITocxomoBe 3acrocyBanHs Arponadty (1,0 n/ra) 306impmyBasio Macy
KopeHeBoi cuctemu Ha 3%, y TOM 4dac sk oOpoOka HacCiHHS Juiie ArpojiaiTom
(0,26 n/T) cTumynroBajga HapoCTaHHS KOpiHHSA Ha 4% TOPIBHSIHO 3 KOHTPOJIBHUM
BapiaHTOM. 30UIbIIEHHSI Macu KOpiHHS Ha 7—17% crnocTepiraioch i B BapiaHTax 3
KOMOIHOBAaHMM BUKOpHUCTaHHSIM Menanopizy y Hopmax 1,0-1,5 n/T + Arponaiit y
Hopwmi 1,0 n/ra.

3actrocyBaHHs 11 00poOKHM HAciHHA BiBca rosiozepHoro MbBIT Menanopis B
JOCTipKyBaHUX HOpMax cymicHo 3 PPP Arponaiit (0,26 1/T) Ta HACTYIHOTO
MOCXOJOBHM BHECEHHS  ATpOJNIATy, CHOpPUSAIO HAWOUIBII  IHTEHCHUBHOMY
HapOCTaHHIO Macu KOPIHHS. 3a JaHOT0 MOEIHAHHS MPEnapaTiB NEPEBUIIEHHS Macu
KOPEHIB 70 KOHTPOIIIO CTaHOBHIIO 22—35%.

AHanoriuHa  3aJ€XHICTb BIUIMBY  JOCIKYBaHUX MpemnapariB  Ha
dbopmyBaHHA Macu KopeHiB croctepiraiack y 2020 1 2021 pp. ¥V 2020 poui 3a

BUKOpUCTaHHS MenaHopi3y K OKpeMoO, TaK 1 CyYMICHO 3 pPI3HUMH cCIocoO0amMu
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BUKOPUCTaHHS ATpOJaiiTy Maca KOPEHIB TEX IMepeBUIyBalia KOHTpOJb. Lle
CBIIUYUTh TPO TE, IIO JIOCIIIKYBaHI IpenapaTd CTBOPIOIOTH IMEPEIyMOBU IS
rJIMOIIOr0 MPOHUKHEHHSI KOPEHEBOI CHUCTEMHU B IPYHT. Pa3oMm 3 TuM HaiOuibla
Maca KOpeHiB (opMyBamach B pe3yJbTaTi KOMIUIEKCHOTO 3aCTOCYBaHHS
npemnaparib, 30KpeMa 3a BukopuctanHs Memanopizy 1,0; 1,25 1 1,5 a/T ix maca
nepeBuIyBana kouTpons Ha 0,7; 1,0 i 1,5 /0,1 Mm%, 3a 06pobxu Menanopizom 1,0;
1,25 1 1,5 a/t cymicro 3 Arpomnaiitom 0,26 i/t — ma 2,1; 2,4 1 2,9 1/0,1 M>, 3a
00pobku Menanopizom 1,0; 1,25 1 1,5 a/t cymicHo 3 Arpoiaititom 0,26 1/t 3
HACTYITHOK 06poOKOI0 1mociBiB Arpomaiitom 1,0 in/ra — na 3,4; 3,8 14,9 1/0,1 M? 3a

HIPys 0,4.

Tabmunsa 3.15
Maca KopiHHSI POCJIMH BiBca rojio3epHoro B mapi rpynry 0-30 cm, 3a
sukopuctanast MBII Menanopis Ta PPP Arpoaaiit (¢pasa usitinns, r/0,1 m?)

Cepenne

Bapiant gocniny 2019 p. | 2020 p. | 2021 p. | 3aTpm

pOKH
bes 3acrocyBanHs npenaparis 172 20,7 19.9 19.3
(KOHTPOJIB)
Menanopis 1,0 1/t 17,8 214 20,4 19,9
Menanopis 1,25 a/T 18,2 21,7 20,8 20,2
Menanopis 1,5 n/t 18,5 22,2 21,3 20,7
Arpomnaiit 0,26 1/T 17,9 21,5 20,6 20,0
Menanopis 1,0 /T + Arponair 0,26 /T 19,4 22,8 21,6 21,3
JIM/;:naHoplz 1,25 n/T + Arponaiit 0,26 19.9 23.1 21.9 21.6
Menanopis 1,5 /T + Arponaiir 0,26 /T 20,4 23,6 22,5 22,2
Arponaiit 1,0 1/ra 17,7 21,3 20,3 19,8
Menanopis 1,0 /T + Arponaiir 1,0 i1/ra 18,4 21,9 21,1 20,5
HM/:;IaHopB 1,25 0/t + Arpomaiit 1,0 18.8 22.4 21.4 20,9
Menanopi3 1,5 /T + Arponaiir 1,0 i1/ra 20,2 23,3 22,1 21,9
Arponaiit 0,26 1/t + Arponaiit 1,0 n/ra 18,3 21,9 21,0 20,4
MenaHoplu:; 1,0 n/T + Arponaiit 0,26 n/T 20.9 24.1 22.7 22.6
+ Arpomnaiit 1,0 i/ra
Menanopi3 1125 1/T + Arpomaiit 0,26 21.6 24,5 23.3 23.1
1/T + Arpomaiit 1,0 n/ra
MenaHop1§ 1,5 /T + Arponaiit 0,26 1/t 23 25.6 24.1 24,3
+ Arpouaiit 1,0 i/ra
HIPys 0,6 0,4 0,7
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VY cepenHboMy 3a TpU POKU JOCHIIKEHb BCTAHOBJIEHO, 1110 HaillBUIa Maca
KOpIHHSI POCIIMH BiBCa rojio3epHoro y (asy upiTiHHS Oyna y Bapiantax MBI
Menaunopis (1,0; 1,25 1 1,5 n/t) + PPP Arpomnaiit (0,26 n/T) + PPP Arpomnaiit (1,0
n/ra), A€ IEePEBUILIECHHS BilIOBiqHO KOHTPOIIO ckiazano 3,3; 3,8 15,0 r/0,1 m?, mo
B CEPEIHBOMY IIEPEBUIIYBAJIO KOHTPOJIb Ha 17-26%.

TakuM 4MHOM, OJeprKaHi AaHl CB1IYATh MPO MO3UTUBHUI BIUIUB KOMILJIEKCY
MBII + PPP Ha npoxo/»KeHHsI B pOCIMHAaX BIBCA IOJIO3EPHOIO POCTOBUX IMPOIIECIB,
AK1 € HACJIIIKOM, 3 OJHOT0 OOKY, CTUMYIIOBAJIBHOIL A1 €K30reHHUX (hITOTOPMOHIB,
3 1HIOro OOKYy — TOKpAallleHHS MIHEPaJbHOro 3a0e3MeyYeHHs] POCIMHHOIO
OpraHi3My 3a paxyHOK IHTPOJIyKOBaHUX y pu3ochepy MIKpOOpraHi3MiB.

HaitakTuBHIIIMM TpUpIicT HA/A3eMHOT Ol0MacuMacu 1 Macu KOPIHHSA POCIHH
BiBCa TOJI03EpPHOr0 OYB 32 BUKOpPUCTaHHS Kommo3uiii Memanopisz 1,25-1,5 n/t +
Arponaiit 0,26 1/t + Arponait 1,0 yi/ra, 3aBIAsSKU SIKi CKJIananucs HaWOUIbII
ONTHUMAaJIbHI YMOBU JUIsl TPOXOJDKEHHSI OCHOBHHMX (Di310JIOTTUHMX TIPOIIECIB Y

pOCIIMHAX, Y TOMY YHUCI1 i pOCTOBHX.

3.7. UncTa npoaAyKTHBHICTH ()OTOCHMHTE3Y

OCHOBOIO JXKHTTS 1 PO3BUTKY POCIMHHOI'O OpraHi3My € (oTOCHHTE3, SIKUH y
MOETHAHHI 3 ACUMUIAIIECI0 MiHEPAIBHUX €JIEMEHTIB IPYHTY CTBOPIOE OCHOBY IS
dbopmyBanHsa Bpoxkaro [284]. PazoM 3 TUM (GOTOCHMHTETHYHA isJIBHICTH POCITHH
BU3HAYAETHCA HHU3KOI YMHHHKIB, Y TOMY YHCII W yMOBaMH BHPOIIYBAaHHS Ta
BILUIMBOM Ha MOCIBH O10THYHHUX 1 a010THYHUX CKJIAJOBUX arpolleHO31B.

bionoriuni mpemapaTé BUKOPUCTOBYIOTBCS y TEXHOJOTISAX BUPOITYyBaHHS
CUTBCHKOTOCIIOTAPCHKUX KYJIBTYp SIK IJIsi OONMPHUCKYBaHHS BETETYHOUHMX POCIHH,
TakK 1 U1 IEPEANIOCiBHOT 00pOOKHM HACIHHS, a00 X B KOMIUIEKCI — 00poOKa HaCiHHS
+ OOmpHUCKYyBaHHS PpOCIMH TIO BereTamii. Take KOMIUIEKCHE 3aCTOCYBaHHS
npenapartiB € OUIbIII BUMIPABAAHUM, OCKUIbKU MPHU [IbOMY MPOAYKTUBHICTH MOCIBIB

3pocrae B pasu [11, 19, 29, 50, 285, 286].
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JlitepaTypHi AaH1 cBiAYaTh NpPO TE, IO MIKPOOHI MpenapaTH 1 peryasiTopu
POCTY POCIHHH, IO 3aCTOCOBYIOTHCSI B MOCIBaX CUTBCHKOTOCHONAPCHKUX KYIBTYP,
ICTOTHO BIUIMBaIOTh HAa CUHTE3 opraHiuHoi pedoBunHu [119, 132, 133, 135, 146,
162, 169]. Pazom 3 TUM OJHUM 13 BaXJIMBUX (P1310JOTTUYHUX MOKA3HUKIB, KU B
3HAYHIA MIpl XapaKTepu3ye MPOAYKTUBHICTb POCIMH 1 BU3HA4Ya€ €(PEKTUBHICTDH
arpoOTEXHIYHUX 3aXO(iB IIOJI0 BUPOIIYBaHHS KYJIBTYPH, € YUCTa MPOAYKTUBHICTH
dboTocuHTE3Y.

BcraHoBneHo, 110 BUKOPUCTAHHS JIs TEpPEANOCiBHOI OOpOOKH HaciHHS
BIBCA T'OJIO3EPHOI0 MIKPOOHOTO npemnapary MenaHopi3 ik OKpeMo, TaK 1 CyMICHO 3
PETYISITOPOM POCTY POCIUH ATpOJIaliT, MO3WTHBHO BIUIMBAJIO HAa IOKA3HUKH
YUCTOI MPOAYKTHBHOCTI ¢oTtocuHTedy. Tak, y 2019 p. mepeamociBHa 00poOka
HaciHHS BiBca Menanopizom y HopMmax 1,0, 1,25, 1,5 i/t cipusna 3pocrannio YIID
nociBiB Ha 2—5% y BigHOMICHH1 J0 KOHTposto (Tabs. 3.16). Jlemo akTtuBHiIe
dboTOCHHTETHYHA TIPOJNYKTUBHICTh TIOCIBIB (opMyBanacss y BapiaHTax, e
MIKpOOHHMI mpenapaT MenaHopi3 BHOCKWIN CyMicHO 3 Arponaitom. Tak, sikio 3a
BHECEHHs OKpeMo Arponaiity y Hopmi 0,26 1/t UIID cknamana 3,97 r/m? 3a 100y,
mo Ha 3% mepeBUIyBaji0 KOHTPOJIb, TO 32 BHECEHHS IIi€1 )X HOPMH TMpernapaTy B
cymimi 3 Menanopizom y Hopmax 1,0, 1,25 1 1,5 a/T BigMiueHO 3pOCTaHHS
JOCHIIKYBaHOTrO NokasHuka 10 4,11; 4,14 i 4,18 r/m? 3a 100y BinnosinHO, O Ha
6—8% mepeBUIyBajIo KOHTPOJIb Ta Ha 3—6% — BiJMOBIHI MOKA3HUKHU Yy BapiaHTax
okpemoi aii Menanopizy (1,0-1,5 n/1).

Opnep>kaHi JaHi CBiIYaTh MPO MO3UTUBHUI BIUTMB KOMITO3HUIIIT OiomipenapaTinB
HAa TIPOXO/DKEHHS B POCIMHAX BIBCa TOJO3EPHOTO OCHOBHHX (hi310JI0TO-
010XIMIYHUX TPOIIECIB, SIKI TOKPANIYIOTh PO3BUTOK HAJA3€MHOI 0i0Macu pOCIHH 3a
paxyHOK CTHMYJIIOBAJIbHOI [ii €K30reHHUX (ITOTOPMOHIB Ta aKTHBI3aIii
KOJIOHI3aI[IMHOT ~ 3MaTHOCTI  pu3ochepd  3a  PaxXyHOK  IHTPOTYKOBAHUX
MIKPOOPTaHi3MiB, IO B IIIOMY CHPHUSE MOKPAIEHHIO MIHEPaTLHOTO 3a0e3MeYeHHS
POCJIIMHHOTO OpPraHi3My.

3a BUKOPUCTaHHS PETyJsiTOpa pocTy pociuH Arponait y Hopmi 1,0 ni/ra mo

CX0Jax KyJIbTypu Ha (oHI OOpOOKM HACIHHSA BiBCa MIKPOOHUM MpemnapaToM
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Menanopiz y wHopmax 1,0-1,5 7/T TOKa3HUKUM YUCTOI MPOJYKTHUBHOCTI
¢orocunresy cknanamu 4,05-4,16 r/m? 3a 106y npu 3,87 r/m? 3a 106y B KOHTpPOJI

Ta 3,92 r/mM* 3a 100y — y BapiaHTi OKpeMoi JIii Ha mociBM ATpoJaiiTy.

Tabnuus 3.16
Yucra NpoAyKTHBHICTH NOCIBIB BiBCa roJ103epHoOro 3a sBukopucranasgs MbII
Meaanopis Ta PPP Arpouaaiirt (r/m? 3a 100y, ¢pazun BUXoay B TPyOKy—IBiTiHHS)

Cepenne
Bapiant gocniny 2019 p. | 2020 p. | 2021 p. | 3aTpH
POKH
be3 3acTtocyBaHHS mpernapaTiB 3.87 4.59 4.20 422
(KOHTPOJIb)
Menanopis 1,0 1/t 3,94 4,71 4,25 4,30
Menanopis 1,25 n/t 4,01 4,79 4,32 4,37
Menanopis 1,5 n/t 4,06 4,90 4,38 4.45
Arpomnaiit 0,26 1/t 3,97 4,74 4,29 4,33
Menanopis 1,0 1/t + Arponait 0,26 /T 4,11 4,96 4,41 4,49

Memnanopis 1,25 i/t + Arpomnaiit 0,26 /1 4,14 5,02 4,46 4,54

Menanopis 1,5 1/t + Arponait 0,26 /T 4,18 5,08 4,51 4,59

Arpomnaiit 1,0 n/ra 3,92 4,70 4,24 4,29

Memnanopi3 1,0 a/T + Arpomaiit 1,0 11/ra 4.05 4,86 4,35 4,42

Menanopis 1,25 1/t + Arpomaiit 1,0 n/ra 4,10 4,95 4,41 4,49

Menanopis 1,5 /T + Arponaiir 1,0 i1/ra 4,16 5,03 4,49 4,56

Arponaiit 0,26 1/t + Arposmaiit 1,0 i/ra 4,03 4,82 4,33 4,39

Menanopis 1,0 4/t + Arponait 0,26 1/ |y o | 54 | 454 | 462
+ Arpoumaiit 1,0 1/ra

Menanopis 1,25 1/t + Arpomnaiit 0,26 11/T

+ Arpomaiit 1,0 n/ra 4,26 5,17 4,57 4,67

Memnanopis 1,5 n/t + Arpomnaiit 0,26 1/t

+ Arpomnaiit 1,0 1/ra 4,41 5,30 4,63 4.85

HIPys 0,11 0,13 0,14

AHaJi3yr0ud BapiaHTH JOCIiTy 3 BUKOpucTaHHIM Menanopisy 1,0; 1,25; 1,5
1/t ta Arponaity 0,26 n/T ayns oOpoOKHM HACiHHS mepen CiBOOI0 3 HACTYITHOIO
00poOKkor0 mociBiB Arposmaiitom y HOpmi 1,0 si/ra, cmim BiAMITATH HAWOUTbIIE
3poctanHg YII® mocisis, mo Ha 0,34; 0,39; 0,54 r/mM? 3a 100y HepeBUIIYBAJIO
noka3Huk KoHtposto. [loniOHa 3anexHicTh Oyna BigmiueHa 1 B 2020 ta 2021 pp.

JOCHIJPKeHb, OJHAK aHali3 EKCIepUMEHTAJbHUX JaHUX 3acBiIUy€e YITKY
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3anexHIcTh (popmyBanHs YIID Bin morogHux ymoB, ki y 2019 p. muas pociauH
BiBCa TOJI03E€PHOTO OyJIM MEHII CIPUSTIMBUMHE 32 MOKa3HUKAMH BOJIOTH. 30KpeMa,
HalHWK4Yy (OTOCMHTETHYHY NPOAYKTUBHICTH MOCiBiB y koHTpoii (3,87 r/m* 3a
n00y) 6yino BigMiueno y 2019 p.

VY cepeaHboMy 3a POKM JOCHIIKEHb, 32 OOPOOKM HACIHHS CYMIIIIIIIIO
npenapatiB Menanopis (1,0, 1,25, 1,5 a/1) 3 Arponaittom (0,26 11/1) UIID nocisis
NepeBUIyBajia KOHTPOJIb HAa 6—9%, 1o Ha 6% OLUIbIlIe MPOTH BapiaHTy OKPEMOi Aii
Ha mnociBu Arponaiity (0,26 n/1). Ilpore HaiiBuIIUK piBeHb (OTOCHHTETUYHOT
OPOJAYKTUBHOCTI MOCIBIB (hopMyBaBcs y BapianTax Menanopi3 1,5 i/t + Arponait
0,26 1/t + Arponaiit 1,0 n/ra i cknanas 4,85 r/m? 3a 100y npu 4,22 /M2 3a 100y B
KOHTpodi. OnepkaHi MOKa3HUKKA (OTOCHMHTETUYHOI MPOJYKTUBHOCTI TOCIBIB Yy
JTAHOMY BapiaHTi JOCHIy Y3TrO/KYIOThCS 3 JaHUMU HaWBUIoi (izionoro-
010XIMIYHOT Ta MIKPOOIOJOTiYHOI aKTHUBHOCTI MOCIBIB, BCTAHOBICHUMHU HaMH Y
MOTIEPEAHIX TOCTIKEHHSX.

Otxe, 3aCTOCYBaHHS PI3HUX HOPM MIKpoOHOro mpemnapaty MemnaHopi3 3
PETYIISITOPOM  POCTY pociid  ArpojlalT TMO3UTUBHO BIUIMBAE HA  YHUCTY
IPOJYKTUBHICTh (DOTOCHHTE3Yy IIOCIBIB BiBCa ToOj03epHOrO. Pazom 3 TuM, Yy
BapiaHTaX KOMIUICKCHOTO 3aCTOCYBaHHS Il oOpoOKM HaciHHS MemaHopizy Y
Hopmi 1,5 /T 1 Arpomaiity y Hopmi 0,26 1/T Ta OONpPHCKYBaHHS TIOCiBiB
Arponaditom y HopMmi 1,0 n/ra (opMyrOTbCcs HaWBHINI ITOKa3HUKH YHUCTOT
OPOAYKTUBHOCTI (HOTOCHHTE3y, IO B cepeiHboMy Ha 15% mnepeBUILYIOTH
KOHTPOJb. BUSBIEHO TiCHI KOPENAIIiHI 3B’S3KH MK YHCTOIO MPOTYKTUBHICTIO
dboToCHHTE3y Ta BMICTOM Yy JHUCTKax POCIMH BiBCa TOJIO3EPHOTO XJIOpodimy i

iHTeHCcHBHICTIO AuXaHHs (1 = 0,69; 0,76 BiANOBIAHO).

BucHoBku 10 po3aiay 3:
1. Buxopucranus pisaux Hopm MBIl Menanopis 3 PPP  Arponaiit
MIJBUIYE AaKTUBHICTb AHTUOKCHUAAHTHUX (EepMEeHTIB y poclIhHaxX BiBca
roJIO3EPHOTO, TMPOTE HAWBHUINA AaKTUBHICTh  KaTaja3W, IMEePOKCHUIa3u 1

o1 €HOJIOKCUIa3U Yy POCIIMHAX MPOCTEKYETHCS 32 CYMICHOTO 3aCTOCYBAHHS TSt
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00poOku HaciHHg nepen ciB0oro MBII Menanopi3z y Hopmi 1,5 11/T 3 perynsitopom
pocTy pociiuH ArpoJsiat y HopMmi 0,26 51/T Ta 0OmpHUCKYyBaHHS MO JaHOMY (DOHY
nmociBiB ArpojaiitoM y Hopmi 1,0 1/ra, e aKTUBHICTh KaTalla3u Ha I’ STy Ta JAECATY
100y IOCHiKeHb 3pOCTae 10 KOHTpoto Ha 7,8—7,9 mkMoub poskiagenoro H,Oo,
nepokcuaasu — 25,1-26,1 MkMoJb OKUCHEHOTO I'BasKOIy, MOJ1(PEHOTOKCUIA3U —
7,6-9,7 MKkMonb OKMCHEHOT aCKOPOTHOBOI KUCIIOTH.

2.  TloenHane BHWKOPHUCTAHHS pPI3HMX HOPM MIKpPOOHOrO TMpemnapary
MenaHopi3 3 peryIsiaTopoM pOCTYy pOCIH ATpONailT TO3UTHBHO BIUIMBAE Ha
dbopMmyBaHHA BMICTY XJIOpouIy B JIHCTKaX BIBCa TOJIO3EPHOIO, BOJHOYAC
KOMIUTEKCHa o0poOka HaciHHa MenanopizoM y Hopmi 1,5 5/T 3 ArponaiToMm y
HopMi 0,26 /T Ta OOmMpUCKyBaHHA TNOCIBIB Arpoiaiitom y Hopmi 1,0 n/ra
3a0e3neuye B cepeHbOMY Ha 6—17% BUIIMI BMICT cyMHU XJIOpo(iIiB a 1 b, HIX B
KOHTPOJI.

3. Eneprernunuii moTeHITIa POCTOBUX Ta MPOAYKIIIHHUX MPOIIECIB BiBCa
rojI03epHOro (OPMYETHCS 3a PaXyHOK CIPSMOBAHOCTI MPOXOJKEHHS MPOIECIB
IuxaHHd 1 (OTOCHHTE3Yy. Y3arajJbHIOIOYUN pPO3paxXyHOK 3a 1HJIUKATOPHOIO
03HAKOI «IHTEHCHBHICTh JUXAHHS» — «AKTUBHICTh aHTHOKCHIAHTHUX (DEPMEHTIBY
3aCBITYMB TICHUHN KOpesiiianii 38’5130k (r = 0,81).

4, MBII Menanopis 1 PPP ArponaiiT 31aTHi BIUIMBaTH Ha CIIPSIMOBAHICTh
IIPOXO/KEHHSI OOMIHHUX IPOIECIB Y POCIMHAX, IO BiIOOpaKaeThCs Ha OCHOBHUX
CTaaisIX PO3BUTKY KIITUH (eMOpioHanbHA, PO3TATYBaHHS 1 AudepuHIliamii) Ta
aHATOMIUHIM CTPYKTYpP1 OKPEMHUX TKAaHHH 1 OpraHiB. 3a CyMICHOTO iX 3aCTOCYBAaHHSI
MPOCTEXKYETHCS CTUMYJIOIOYMI BIUIUB, SIKAA BHUPaXaeThCs y (HOpMyBaHHI
AHATOMIYHOI CTPYKTYpH JIUCTKOBOTO amapary Me30MophHOTO Tuiy (KOoedilieHT
MopdocTpykTypu ckiagae 0,67—0,97).

5. Haii6inpa miora JUCTKIB B MOCiBax BiBCa roJ03epHOro (hopMyeThCs
3a BUKOpHCTaHHS Menanopizy y Hopmi 1,5 /T 3 Arpomaittom y HopMmi 0,26 /T nns
0o0poOKM HaciHHA Tiepea CiBOOI0 3 HACTYNMHHM OONPHUCKYBAaHHSIM IOCIBIB
ArponaiitoM y HopMmi 1,0 51/ra, ie mepeBUIICHHSI KOHTPOJIIO CKIAJa€ B CEPEIHBOMY

26%.
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6. HaliakTMBHIIIMM NPUPICT HAA3EMHOI 010MacH 1 Macu KOPIHHS POCIUH
BiBCa TOJIO3€PHOTO MPOCTEKYETHCS 3a BUKOPHUCTAHHS KoMMo3ulii MenaHopi3
1,25-1,5 n/t + Arpomaiit 0,26 n/t + Arponait 1,0 n/ra, 3aBOdKu SIKiid
CKJIAJalOThCAd HaWOUIbII ONTHUMAJbHI YMOBHM JUJIi MPOXOJKEHHS OCHOBHHUX
(1310J0TTYHUX MPOLECIB Y POCIHUHAX, Y TOMY 4YHUCHi H (HOTOCUHTETUYHUX (YHCTa

MPOIYKTUBHICTh POTOCUHTE3Y B cepeAHbOMY Ha 9—15% nepeBulilye KOHTPOIb).

Mamepianu po3diny 3 onybaikoeano ma anpobosano 6 npaysx [311-319].

I. Kapnenko B. II., Mapuenko K. FO. AKTHUBHICTb aHTHOKCHUJAHTHUX
dbepMeHTIB y pOCIMHAX BiBCa TOJIO3EPHOrO 3a Jii MIKpOOHOro Tmpemnapary i
perynsTopa pocty pociuH. 30. Hayk. mpaupb YmaHncbkoro HYC. Ymanb. 2020.
Bum. 96. Y.1. C. 9-23.

2. Mapuenko K. 1O. Bwmict xmopodiny Ta yucta MOpPOIYKTUBHICTH
dboTOCHHTE3Yy BiBCa TOJIO3EPHOrO 3a Jii OIOJOTTYHUX TMpemnapariB. 3poITyBaHEe
3eMJIEpOOCTBO:  MDKBIIOMYMM TEMAaTHMYHMM HAyKoBUH 30ipHUK. XepCOH:
Bunasuuunii 1im «[enpBeturay. 2022. Bum. 77. C. 62-67.

3. Kapnenko B. II., Mapuenko K. 0. ®opmyBanHs okpemMux (¢iziosioro-
Ol0XIMIYHMX ITOKa3HHWKIB BIBCAa TOJIO3EPHOrO 3a Jii MIKpOOHOTO Ipemnapary
MenaHopiz Ta perynsaTopa pocTy pociuH ArposnaiT. TaBpiichkuii HayKOBHI
BICHHK. XEPCOHCHKHMH Jep)KaBHUM arpapHO-€KOHOMIYHHH YHIBEPCUTET. XEpPCOH.
2021. Bun. 118. C. 105-113.

4. Karpenko V., Marchenko K. Productivity of hulless oats under the
effect of microbiological preparation and a plant growth regulator. Acta Sci. Pol.
Agricultura. 2021. 20(3). P. 113-122. DOI: 10.37660/aspagr.2021.20.3.

5. Mapuenko K. 0. AxrtuBHICTH KaTamasw, IMOIi(EHOIOKCHIA3N 1
MEPOKCUJIa3u y JIMCTKaxX BIBCA TOJIO3EPHOTO 3a BHUKOPUCTAHHA MIKPOOHOTO
npenapary 1 perynsropa pocty pociauH. The 8th International scientific and
practical conference “Actual trends of modern scientific research” (March 14-16,

2021) MDPC Publishing, Munich, Germany. 2021. P. 27-31.
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6. Mapuenko K. FIJ. AKTUBHICTH OKpeMUX (EpPMEHTIB Kjacy
OKCUJIOpPEAYKTa3 y POCIMHAX BiBCa TOJ03E€PHOTO 32 BUKOPUCTAHHS O10JIOTTYHUX
npenapariB. The 5th International scientific and practical conference “European
scientific discussions” (March 28-30, 2021) Potere della ragione Editore, Rome,
Italy. 2021. P. 45-48.

7. Mapuenko K. }O. dorocuHTeTHYHa MPOIYKTUBHICTH IMOCIBIB BiBCa
roJio3epHOro 3a Aii OlosoriuHuX npenapatiB. Cenekilis, reHeTUKa Ta TEXHOJIOT1i
BUPOILIYBAaHHS CUILCHKOIOCTIOAAPCHKUX KyNnbTyp. Marepianu X MixHapogHoi
HAyKOBO-MPAKTUYHOT KOH(EpEeHIli MOJOJMX BYEHHMX 1 crHeuianictiB (c.
Hentpansue, 23 xBiTHa 2021 p.). c. Lenrtpanbae. Ykpaina. 2021. C. 72-73.
Enexrponnuii pecypc: http://confer.uiesr.sops.gov.ua.

8. Kapnienko B. II., Mapuenko K. HO. ®opmyBanns Oiomacu BiBca
rojio3epHOro 3a nii GiosoriyHuMx mpemnapaTiB. Beceykpaincbka HaykoBa IHTEpHET-
koH(peperris «CydacHi npobdyiemu 0ioyorii B yMoBax 3MiH KiIiMaTy» (M. YMaHb,
25 uepBHsa 2021 p.). Ymansb. 2021. C. 16.

0. Mapuenko K. FO. BMmict xnopodiny B nHMcTKax BiBca ToJ03€pHOIO 3a
nii OiosoriyHuX mpenapariB. CydyacHa Hayka: CTaH Ta NEPCHEKTHBH PO3BHUTKY.
marepianu IV BceykpaiHcbkoi HayKOBO-NPAaKTUYHOT KOH(MEPEHINi MOJIOIUX
BUEHUX 3 Haroau J[Hs mpaiiBHHUKa CiIbCHKOTO TocmojapcTBa, 17 nuctomana 2021

p. M. Xepcos. C. 80—84.
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PO3/LIT 4
AKTHUBHICTb PU3OC®EPHOI MIKPOBIOTH ITOCIBIB BIBCA
T'OJIO3EPHOTIO 3A AIi BIONPENAPATY MEJIAHOPI3 I
PET'YJISITOPA POCTY POCJIMH ATPOJIAWUT

4.1. 3arajbHa YMCEJbHICTH OCHOBHMX TAKCOHOMIYHMX Pyl MiKpoOioTH

CyKyInHICTh KOPEHEBOI CUCTEMH 1 IPYHTY SIBJIIE COOOI0 CKJIAJIHY €KOJIOTTUHY
CUCTEMY, 3aCelICHYy KOPHUCHUMH, MIKIIJUBUMH 1 HEHTPAIbHUMH IS POCIIHHH
MikpoopradizMamu. HuHI mUATaHHSA B3aeMOJii KyJIbTYPHHX POCIHH 3 IPYHTOBUMH
MIKpOOpTaHi3MaMH, 30KpemMa 3 pU30cepHO0 MIKpOOIOTOI, BUBYEHE HEJOCTATHHO.
Oco0nuBOi  aKTyalbHOCTI BOHO HaOyBa€ TMpW 3acCTOCYBaHHI B  TOCIBax
CUTBCBKOTOCTIOAAPCHKUX ~ KYJIBTYp OIOJIOTIYHO aKTUBHUX PEYOBHH, JIO SKHX
HasIeXXaTh MIKpOOHI MpemnapaTH 1 peryasTopu poCTy POCIIHH.

bionorizaiiisi CiUIBCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA HHUHI € KIHOYOBHM
3aBJaHHSIM B OJIEpP)KaHHI MPOJYKIIi POCIMHHUIITBA BUCOKOi sikocTi. Cepen
3aXO0/iB, 10 aKTUBHO BUKOPHCTOBYIOTHCS B 010JIOT130BaHUX TEXHOJIOTISAX, BEJIUKE
3HAYCHHS BIBOJIUTHCS MIKPOOHHMM IMpermaparaM 1 PeryiasTopamM pPOCTY POCITHH
npupoaHoro mnoxomkeHHs [139, 169, 173, 287]. Tak, mramu Oakrepiit 1
KOMIUIEKCH TIOKMBHHX PEUOBMH, HA OCHOBI SIKMX BOHU CTBOPEHI, HE JIMIIE
CTUMYJTIOIOTh 3arajJbHUN PO3BUTOK MIKPOOIOTH IPYHTY, a il TO3UTHUBHO BIUTUBAIOTH
Ha MOro poOMIOYICTh, MOKPAIIYIOTh MPOXOKEHHS (Di31010r0-010XIMIYHUX 1
POCTOBUX TpolieciB y pociauHax [151, 167, 288].

B ocranni poxm [7, 17, 20, 42, 175, 180, 183] Bce Oimpmie yBarm
MPUALTAEThCS 010JI0Ti3aI11il CUTBCHKOTO TOCIIOAAPCTBA, OCHOBOKO SIKOi € YacTKOBA
a00 MOBHA BiIMOBA Bi/l BAKOPUCTAHHS XIMIYHHX TpenapariB. MikpoOHi mpenaparu
1 peryIaTOpH POCTY POCIWH SIK AIbTEPHATHBA XIMIYHUM 3ac00aM 3aXUCTy POCIIUH i
MIHEpaJbHUM  JOOpHMBAM  CIHOPUSIOTH  3MEHILICHHIO  XiMi3allli  CUILCHKOTO
rocrloJIapcTBa, 3HUKEHHIO COOIBApTOCTI 1 OJEpKaHHIO OUIbII EKOJIOTTYHOT

MPOAYKIIil POCIMHHHUIITBA.
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MikpoopradizmMu € HeBi’€MHOIO (YHKIIOHAIBHOIO CKJIAJOBOIO OYyb-sKO1
ekocucteMu. Y pusocepi CUIBCHBKOTOCIOAAPCHKUX KYJIBTYpP CKIJIAJIa€ThCA
cnenupiyHUN MIKpOOHUI 1EHO03, MO 0a3yeThbCs HA EKOJOTIYHIM 1 TpOQIuHiN
B3aemojli. [lo3uTMBHMIA BIJIMB MIKPOOHUX TMpenapaTiB 1 PEryjiaTopiB poOCTy
POCIIMH Ha PO3BUTOK OCHOBHUX I'PyI MIKPOOPraHi3MiB BIAMIYEHO AOCHIAXKEHHAMU
Oarathox BueHHX [184, 186, 289, 290].

I3 mocmimxens [171, 291, 292] Bimomo, mo MBIl 1 PPP copusitors
pO3BUTKY B pu3ochepi CUIbCHKOTOCHOIAPCHKUX  KYJbTYp CHUMOIOTHYHOT
MIKpOOIOTH Ta aKTUBI3yIOTh MPOIECHM PO3BUTKY PpOCIHMH. [HTpomykKiiis
arpOHOMIYHO IIHHUX IITaMIB MIKpOOpPraHi3aMiB y puzochepy pOCIHH 3amodirae
PO3BUTKY (HITOMATOTEHHUX IITaMIB, YUM TOKPAIIYEThCS (PITOCAHITAPHUN CTaH
nociBiB. [Ipore 0coO6IMBOCTI BUKOPUCTAHHS MIKPOOHUX IMpenapariB 1 peryisiTopiB
pOCTY POCIMH B MOCIBaX BiBCa TOJIO3EPHOTO Ta iX BIUIMB Ha MIKPOOIOTY €
JOCIIIPKEHUMH HEIOCTaTHBO.

VY pesynbTaTi BUKOHaHUX fnociuimxeHb y 2019-2021 pp. BcTaHOBIEHO, IO Y
dazy BuUXoIy B TpYOKY KyJbTYPH UMCEJIBHICTH OakTepiii Ta MIKPOMIIETIB Yy
pusocdepi BiBca Trojio3epHOro 3anexkana Bix HopMm BHeceHHs MBII ta cmoco6iB
3actocyBanHsi PPP, moromnux ymoB, MmO CKIQgaduch y POKUM BUKOHAHHS
nocmkensb (Jlomatok B, ta6a. B.1, B.2). Tak, HaliOiuibIna yuceabHICTh OaKTEePiH 1
MIKpOMIIETIB Y pu3ocdepi BiBca mpocrexyBanach y 2020 p., Haiimenma y 2019 p.,
0 Y3TOJDKYETHCA SK 3 TIOKa3HUKAMHU BOJIOT03a0e3MeYeHOCTi IOCIBIB, TaK i3
MPOXO/DKEHHSIM Y HUX (Pi310J0r0-010XIMIYHUX TMPOIECIB, y TOMY 4YHCTl U
(OTOCHHTETUYHUX, BiJ SKUX 3aJICKUTh BUAUICHHS B KOPEHEBY CUCTEMY €KCYIaTiB
[59, 96]. 3acrocyBaHHsS myig TepeANociBHOT OOpOOKM HACiHHS MIKpOOHOTO
npenapaty Menanopia 'y Hopmax 1,0-1,5 /T 3ymoBiroBano 30UTbIICHHS
YHCEBHOCTI 0akTepiil puzocdepu BiBca ToJ03E€PHOTO y BIAHOIICHHI 10 KOHTPOJTIO
BINOBINHO 3a pokamu Ha 15-18% (2019 p.); 10-14% (2020 p.) 1 12-16% (2021
p.). 3a BukopuctanHs MenaHopizy 3 ArpoyiailtToM Jjisi oOpoOKM HaciHHS BiBca
rOJIO3EPHOIO YHCENBHICTh OakTepid y puzocdhepi KylabTypu NEpeBUILlYyBajia

KoHTpoJib y 2019 p. Ha 20—-26% Ta Ha 18-23% y 2020 p.
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30UTBIIIEHHS] YMCENBHOCTI MIKpOOIiOTH pu3oc(epu BiBCa TOJ03EPHOr0 OYI0
TAKOX Yy BapiaHTax 3a MOCXOJ0BOro BHeceHHs Arposaity y HopMmi 1,0 n/ra Ha
¢dboH1 006poOku HacinHs nepena ciB6oro MBII Menanopi3 y nopmax 1,0; 1,251 1,5
J/T, 1€ TIEPEBUILCHHS 10 KOHTPOJ ckianaio y 2020 p. 14-22%, pa3zom 3 Tum,
CIIJlT 3a3HAYUTH, IO 13 HAPOCTAaHHAM HOPM 3acTOCyBaHHS MenaHopizy ix
YUCEIBHICTh 30 TBIITYBAIACh.

HalionTumanpHIIIUM BIUIMBOM Ha PO3BUTOK OakTepidi puzocdepu BiBca
roJIO3EPHOT0 BUpI3HsIACh Kommo3uiliss Menanopi3z (1,0-1,5 n/T) + Arponair (0,26
1/T) + Arpomnait (1,0 y1/ra), ne nepeBUILIEHHS 1O KOHTPOJIO CKIIAIao 32 pOKaMH 6;
24 138%.

CTOCOBHO pO3BUTKY MIKPOMIIETIB y pu3ocdepi BiBca TOJ03EPHOTO, TO
BIpo1oBxK 2019-2021 pp. iX pO3BUTOK MEPEBUIYBAB KOHTPOJIb Y BCiX BapiaHTax
nocminy (Homarok B, tabn. B.1, B.2). Tak, mpu 3actocyBanHi MenaHopizy y
Hopmax 1,0-1,5 i/t mns oOpoOKu HaciHHS BiBCa TOJIO3EPHOTO YHCEIBHICTD
MIKPOMIIIETIB TIepEeBUIyBaJIa KOHTPOJIb y a3y BUXOIYy POCIUH B TpyOKy Ha 3—
10% (2019 p.); 2-7% (2020 p.) 1 3-11% (2021 p.). 3a KOMIUIEKCHOTO
BUKOPHUCTAHHS JJi1 OOpoOKM HaciHHSI cymimer MenaHopisy 3 ArpojaiToMm
YHCENIbHICTh MIKPOMIIIETIB 3pocTana 10 KoHTposo y 2019 p. na 14-20%, y 2020
p. — 10-17%, y 2021 p. — 14-19%, pa3om 3 TuUM, 3a BUKOPUCTAHHS ILUX XKE
CyMiIlIel 3 MoCcX0A0BOK 00pOOKOIO TOCIBIB BiBca rojiozepHoro PPP Arponait —
24-37% (2019 p.); 24-45% (2020 p.) 1 26—41% (2021 p.).

AHaNI3yI0OUd YHUCENBHICTh MIKpOOIOTH puzocdepu BiBca TOJO3EPHOTO B
CEepeAHBLOMY 3a POKH JOCHIIKCHb, MOXXHA BIIMITHTH, IO 3a BHKOPHCTAHHS
MenaHopi3y 4YuCeNbHICTh OakTepiii y pu3ocdepi KyabTypu Majia TEHJCHIIIIO /10
MIABUIIEHHS 3 HapOCTaHHSAM HOpM 3actocyBaHHsS MBI (tabn. 4.1). Tak, y ¢azy
BUXONy B TpyOKy, micias oOpoOku HaciHHs Menanopizom y Hopmi 1,0 s/t
YHUCENBbHICTh OakTepiil y pu3ocdepi BiBca TOJI03EPHOTO MEPEBUIITYBaAIA TOKA3HUKA
KoHTposto Ha 12%, BogHouac 3a HOpM BukopuctanHs MBIT 1,25-1,5 n/T ix

YUCEJIbHICTh BIIHOCHO KOHTPOJIIO MiABUINYBajdach Ha 14—16%, 1110 MOXe CBITIYUTH
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PO MOKpaIIeHHs iXHBOI JISVIBHOCTI BHACHIAOK /i1 KOMIUIEKCY Oakrtepii 1

MIKPOMIIIETIB, 1110 BXOASTH A0 CKIaAy MIKpOOHOTO Mpernapary.

Taonuis 4.1

3arajbHa YnCeJbHICTh MIKP00ioTH pu3ocdepu BiBCa roJI03epHOIO 3a Ail
MBII Meaanopi3 i PPP ArpoJaiit

(¢pa3a Bux0ay B TPYOKY, cepenne 3a 2019-2021 pp.)

bakrepii MikpomineTu
Bapiant nocniny THC. %{YO % 10 THC. {(YO % 10
BT KOHTPOITIO BT KOHTPOJTIO
TPYHTY TPyHTY
bes 3acrocyBaHHs npenapaTiB
(KOHTPOJIb) 853 100 227 100
Memnanopis 1,0 o/t 957 112 233 103
Menanopis 1,25 a/t 969 114 240 106
Menanopis 1,5 n/t 988 116 249 110
Arpomnaiit 0,26 1/T 961 113 237 104
Menaunopi3 1,0 /T +
Arponaiir 0,26 1/t 1003 118 256 113
Menanopis 1,25 n/t +
Arponaiir 0,26 1/T 1024 120 260 115
Menaunopi3 1,5 n/t +
Arponaiit 0,26 1/t 1049 123 270 119
Arpomnaiit 1,0 n/ra 947 111 231 102
Memnanopiz 1,0 n/T +
Arponaiit 1,0 n/ra 980 115 247 109
Menanopis 1,25 n/t +
Arponaiit 1,0 n/ra 992 116 251 111
Menanopis 1,5 n/t +
Arponaiir 1,0 n/ra 1034 121 265 117
Arpomaiit 0,26 /T +
Arpomaiit 1,0 n/ra 974 114 242 107
Memnanopis 1,0 o/t +
Arpomaiit 0,26 /T + 1058 124 283 125
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomaiit 0,26 /T + 1079 127 300 132
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 1/T + 1146 134 322 142
Arpomaiit 1,0 n/ra
HIPys" 40-51 10-17

. * . . .
prmmka.' —max 1 min 3HA4YEeHHA 3ad pOKU 00CNI0IHCEHD
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3a BUKOpUCTaHHS 1151 00poOKU HaciHHS Menanopi3y y Hopmax 1,0-1,5 n/ty
cymimax 3 PPP Arpomnaiit 0,26 n/T 3aranbHa 4MceNbHICTh OakTepidl y pusocdepi
BiBCa T'OJI03E€PHOIrO 3pOCTajia y BIAHOLIEHHI 10 KoHTpodto Ha 150; 171; 196 tuc.
KYO B 1 r rpynty 1a Ha — 46; 55; 61 tuc. KYO B 1 r rpyHTy y NOpiBHAHHI 3
BaplaHTaMU 13 CaMOCTIMHUM 3acTocyBaHHsIM MenaHopizy. Buecenns PPP
Arpomnaiit y Hopmi 1,0 51/ra no ¢poHy nepeanociBHOT 00poOKU HACIHHS MIKPOOHUM
npenapatom Menanopiz (1,0-1,5 1/T) 3 perynsiTopoM pocTy pociauH ATrponaiT
(0,26 71/T) 3yMOBWIO PICT YMUCEIBHOCTI IPYHTOBUX OakTepiil y MOpIBHAHHI 3
KOHTposeM Ha 24-34%. Ile moxe 6yt 00yMOBI€HO MO3UTUBHUM BruiiBoM MBII
ta PPP Ha ¢QopmyBaHHS 10AaTKOBOI TMJIONII KOPEHEBOI CHUCTEMHU POCIHMH Ta
MiBUIIICHUM BUIUJICHHAM HEIO0 €KCYAaTiB, HEOOXITHUX JUISl KUBJICHHS MIKPOOHUX
yrpynoBassb [180, 184, 293].

CrocTepekeHHS 3a PO3BUTKOM YHCEIBHOCTI MIKPOMILETIB Y pusochepi
BiBCa TOJI0O3€pHOTO y (a3zy BHUXOAY POCIMH y TpyOKy IMOKa3aj, M0 B YCIX
JIOCJIIIHUX BapiaHTax, e BUKOPUCTOBYBAJIM O10JIOT1UH1 IIpenapaTH, iX YNCEIbHICTh
3poctana. Tak, 3a 00poOku HaciHHS Menanopizom y Hopmax 1,0; 1,25; 1,0 o/t
YUCEIbHICTh MIKPOMIIIETIB Y BapiaHTaX JOCHIAy NepEBUIIlyBaJia KOHTPOJb Ha 3; 6 1
10% BignmoBigHO, TOAI SK 3a KOMOIHOBAHOTO 3acTOCYBaHHS MemaHopizy Yy
BUIIIEHABEACHUX HOpMax 3 Arpojaiitom y Hopmi 0,26 71/T, mepeBHIIEHHS iX
YUCEIBHOCTI Y BITHOIICHHI JO KOHTpoJtO ckiaagano 13; 15 1 19% BianosingHO.
OO6pobOKa HaCIHHA BiBCa TOJI03E€PHOTO JIMIIE ATPOTANTOM MpU3BENa 10 30 UTBIICHHS
YHCEIbHOCTI MIKPOMIIIETIB y pu3ocdepi BiBca Ha 4%. BogHoyac 3a KOMIIIIEKCHOTO
BHECEHHS JOCIIIH)KYBaHHUX MpernapaTiB (00poOka HaciHHs Memanopizom 1,0; 1,25 1
1,5 n/t + Arpomaitr 0,26 n/T + mocxomoBe BHeceHHs Arponaity 1,0 n/ra)
YHUCENbHICTh MIKPOMINETIB 'y pusochepi KynbTypu 3pocTtama Ha 25-42%.
OpneprkaHi J1aHl y3roJpKYIOThCA 3 AaHuMH iHIKUX BueHUx [180, 185, 186], ski 3a
BukopuctanHss MBII 1 PPP sk okpemo, Tak 1 B KOMIUIEKCI CHOCTEpiraiu
MOKPALIEHHS. PO3BUTKY TIPYHTOBUX MIKPOOpPraHi3MiB, y TOMY 4HClIl ¢

MIKPOMIIIETIB.
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[lopiBHSHHSA OOMIKIB YHCEIBHOCTI MIKPOOpraHi3MiB y a3y UBITIHHS 3
(da3o010 BUXO/lYy POCIUH B TPYOKY IMOKa3aja0 MEPEBUIICHHS PO3BUTKY MIKpOOiOTH B
yCiX JOCHITHUX BapiaHTax sk 3a pokamu (Jlomatox B, ta6n. B.3, B.4), Tak 1 B
CepeHLOMY 3a POKH JOCHDKEeHb (Tabn. 4.2), mo € CBITYEHHSM 3HAYHOI

aKkTUBI3alli MIKPOOHUX MPOLECIB Y IPYHTI.

Tabnuis 4.2
3arajbHa YnceJbHICTh MIKP00ioTH pu3ocdepu BiBCa roJI03epHOro 3a il
MBII Meaanopis i PPP Arpouaaiit (¢a3a uBitinas, cepeane 3a 2019-2021 pp.)

bakrepii MikpomineTu
BapianT nocniny TH(};’ {{ E]O % no TH;‘ {( EIO % no
KOHTPOJTIO KOHTPOJTIO
IPYHTY IPYHTY
be3 3acTocyBaHHs mpemnaparis
(KOHTPOJIE) 910 100 248 100
Memanopis 1,0 i/t 1020 112 253 102
Menanopis 1,25 a/T 1040 114 259 104
Memanopis 1,5 n/T 1070 118 266 107
Arponaiit 0,26 1/T 1025 113 257 104
Memnanopi3 1,0 /T +
Arponaiit 0,26 11/t 1100 121 272 110
Memanopis 1,25 n/T +
Arponaiit 0,26 11/t 1128 124 274 111
Memnanopi3 1,5 n/T +
Arponaiit 0,26 1/T 1169 129 283 114
Arponaiit 1,0 n/ra 1012 111 251 101
Memanopi3 1,0 n/T +
Arponaiir 1,0 w/ra 1052 116 264 107
Memanopis 1,25 n/T +
Arpomaiit 1,0 7/ra 1082 119 269 109
Menaropis 1,5 1/t + 1144 126 278 112
Arponarrt 1,0 1/ra
Arponaiit 0,26 1/t + 1043 115 261 105
Arponarrt 1,0 1/ra
Menanopi3 1,0 n/t +
Arpomaiit 0,26 /T + 1183 130 292 118
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomaiit 0,26 /T + 1211 133 302 122
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 1/T + 1256 138 316 127
Arponait 1,0 n/ra
HIPys 29-33 10-14

. * . . .
prmmka: —max i1 min 3HA4YEeHHA 3ad pOKU 00CNI0IHCEHD
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Tak, y cepelHbOMY 3a pPOKM JOCHIIIPKEHb 32 BUKOPUCTAaHHS MIKPOOHOTO
npenapary Menanopiz y Hopmax 1,0; 1,25; 1,5 a/T uncenpHicTh Oaktepiil y ¢azy
LBITIHHS 3pOCTalia Y BIIHOIIEHH] 10 (pa3u BUXOy B TpYOKy pociivH Ha 63; 71 1 82
tuc. KYO B 1 r rpynty, MikpomiuetiB — 20; 19 1 17 tuc. KYO B 1 r rpyntry. ¥V
JOCIIAHUX BapiaHTaX 3 KOMIUIEKCHUM BUKOPUCTAHHAM [ 0OOpOOKHM HAciHHS BiBca
rosiozepuoro MBII Menanopiz (1,0; 1,25; 1,5 n/t) 3 PPP Arponaiit (0,26 i1/1)
BiJI3HAYEHO 3POCTAHHS YHMCENBHOCTI puzochepHoi MikpoOiotu Ha 21-29% (nns
Oakrepi) 1 10-14% (ana wmikpomineTiB). Bucoki MOKa3HUKU PO3BUTKY
pu3zocpepHUX MIKpOOpraHi3mMiB OyJiM BiAMIYEHI 32 BHECEHHS BUIIE3raJaHUX HOPM
MBII 1 PPP 3 nocxonoBum BHeceHHsiM PPP Arpomaiit (1,0 si/ra), ne 3aranbHa
YUCeIbHICTh OaKkTepid 3pocTtana g0 KoHTpoiro Ha 30-38%, a MikpomireTiB — 18—
27%.

Takum uywmaom, MBIl Menanopis y Hopmax 1,0-1,5 1n/t, mio
BUKOPHUCTOBYBABCSI SIK OKpeMO, Tak 1 B komiuiekci 3 PPP Arponaiit y Hopmi 0,26
n/T ta 1,0 n/ra, y 3HauHii Mipi BIIMBae Ha (JOPMYBaHHS YUCEIIBHOCTI pu30ochepHOi
MIKpOOIOTH B TIOCiBax BiBCa TrOJIO3EPHOrO. 3aCTOCYBaHHS JaHUX MpernapaTiB y
KOMIIJIEKCI IMTOCHITIOE iX Jif0 Ha MIKpOOI1OTY IPYHTY, pa3oM 3 TUM HaWKpallli yMOBHU
JUIs i1 PO3BUTKY CTBOPIOIOTHCS 32 BHKOPHCTaHHA MenaHopizy y Hopwmi 1,5 /T B
CYMIIII 3 PETYIATOPOM POCTY POCIUH ArpojiaiiT B HOpMi 0,26 J1/T 3 BHECEHHSM I10
nanomy ¢ony nporo x PPP y nHopmi 1,0 m/ra, mo oOyMoOBIIOBagocs SK
dbopMyBaHHAM JOJATKOBOI IUIOIII KOPEHEBOI CHCTEMH, HEOOXiMHOI Is
KOJIOHI3aIlli MIKpOOpraHi3aMamM#, TaK 1 BUIUICHHAM HEIO OUIBIIOT KiTBKOCTI
eKkcyaariB  (BHACHIOK KOMIUIEKCY UYHWHHHKIB, 3yMOBJIEHUX AaKTHBI3aIli€l0

¢bi1310710T0-010XIMIYHIX MPOTIECIB Y POCIUHAX).

4.2. YnceJIbHICTh OCHOBHHUX €K0JIOT0-TPO(iYHUX rpyn

[Tpu BHUBYCHHI it 010JI0TTYHUX npenaparis y MoCiBax

CUICHKOTOCTIOAPCHKUX KYJBTYP BaXKIMBUM € JOCHIIKEHHS iX BIUJIMBY Ha PICT i

PO3BUTOK OKPEMHUX €KOJOro-TpO(IYHUX TPYI, OCKUIbKM OUIBIIICTh 3 HHUX
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3YMOBIIIOIOTh 3HAYHI 3MIHM B KUIBKICHOMY 1 SIKICHOMY CKJIaJl pHU30CHEPHOT
MikpoOioTu [97, 124, 294, 295]. MikpoOHHUI IEHO3 IPYHTY KOPEHEBOI 30HU POCIUH
— 1I€ CKJIaJHE YIpYyHOBaHHS PI3HOMAaHITHUX MIKPOOPraHi3MiB, IO YIOPSAKOBaHE
Ha OCHOBI1 Tpo1yHUX B3aemoiii [96, 296].

HasiBHICTh y I'pYHTOBUX €KOCHCTEMax pPI3HUX IPYI MIKPOOPraHi3MiB, SKI
BUIPIBHSIOTBCA 3a OI10JIOTTYHOIO 1 O10XIMIYHOK CHenudIuHICTIO, O00YMOBIIOE
NPOXOJKEHHSI TPYHTOTBOPYMX MPOIECiB 1 (OpMYyBaHHS MPOTYKTUBHOCTI LIEHO31B.
KinbkicHu# ckiaj 1 CriBBIAHOUIEHHS! OKPEMUX MPEICTaBHUKIB MIKPOOHOTO LIEHO3Y
pu3ocdepr 3HAYHOIO MIpOI0 3aJICKUTH BiJl HAAXOIDKEHHS POCIMHHUX BUIIICHB,
K1 GOPMYIOTHCS BIMOBIAHO JI0 YMOB PO3BUTKY Ta *UBJEHHS pociuH [128, 139,
297].

Psn Buenux [171, 180, 184, 298, 299] y cBOiX AOCIIDKEHHSIX BiaMidaiud
MiIBUIICHHS aKTUBHOCTI a3oTdikcamii y 2-3 pa3u B KOpEHEBi 30H1 0000BHX
POCIMH 3a TIepPEAINOCiBHOI OOpOOKM HACiHHSA MIKPOOHMMH TIpenapaTaMu Ta
peryasTopaMyd pOCTYy POCIHH, TaKoXX 3a3Hadanu mnpo 3aatHicte MBII 1 PPP
CTUMYITIOBATH Y pu3ocdepi OUTBIIOCTI CLILCHKOTOCTIONAPCHKUX KYIBTYP PO3BUTOK
CIIOHTAaHHUX MIKPOOPTaHi3MiB.

ExcniepumenTanbHl JTOCTIKEHHS 3 BUBYCHHS i1 MIKpOOHHMX IperapariB
IIPOJICMOHCTPYBAJIM aKTUBHUH PO3BUTOK 3arajibHOI KIJTBKOCT1 MIKPOOPTaHI3MIB 1 1X
rpyn MpU BUPOIIYBAaHI SYMEHIO SPOTO, TPEUKH, KYKYPY/I3H, TPUTHKAIEC O3UMOTO.
Tax, 3arampHa 4YKCENBHICTH MIKPOOPTaHi3MIB y puzocdepi pOCIuH 3pocTayia Ha
20-45%, kinbKICTh aMOHI(IKYBaTbHUX, HITPU(PIKYBaTBbHUX 1 a30T(PIKCYBAIbHUX —
Ha 9-22%, nemronozopyiHiBaux — 14-30% [96, 180, 185, 186, 300, 301].

HaBenenuii aHaii3 HayKOBMX JDKEpEJ TOKa3aB, IO 3aCTOCYBaHHS
MIKpOOHHMX TIPETapaTiB 1 PEeryasTOPiB POCTY POCIHUH Y TEXHOJOTISIX BUPOITYBaHHS
CUTIbCHKOTOCIIOIAPCHKUX KYJBTYP JA€ 3MOTY BHUPIIIUTH MPOOJeMy MOKpaIeHHS
MIKpOOIOJIOTIYHOT ~ aKTUBHOCTI  TPYHTY 1  TABUIICHHS  YPOXAWHOCTI
CUTBCHKOTOCIIOAAPCHKUX KYJIBTYP 332 OJJHOYACHOTO MOKPAIIEHHS i1 SIKOCTI.

VY pe3ynbTaTi BUKOHAHUX JOCHIIIKE€Hb 3 BUBUEHHS Aii pizHuX HOpM MBII

MenaHopi3, BHECEHHX 3a PI3HMX crnocoOiB 3actocyBaHHsi PPP  Arponaiit, Ha
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YHUCEJIbHICTh OCHOBHHMX €KOJIOTO-TpO(IUHUX TPyl MIKpPOOPraHi3MiB y puzocdepi
BiBCa TOJIO3EPHOIO, BCTAHOBJIEHO 3aJI€XKHICTh iX PO3BUTKY Bl KOMOIHAMil
npenapariB, MOTOJAHMX YMOB Ta (I310JOTITYHUX OCOOJMBOCTEH OKpEMHUX TIpyl
oaxrepiit (Homatox [, tadn. A.1-J1.8). Tak, y 2019 poui y a3y Buxoay B TpyoKy
y BapilaHTax, Jie¢ BUKOPUCTOBYBaJM ISl MEPEANOCIBHOI OOpOOKM HACiHHS BiBCa
rojio3epHOro MikpoOHMI mpemapar Menanopis y Hopmax 1,0; 1,25 1 1,5 n/t
YHCEJIbHICTh HITpU(DIKYyBaIbHUX OakTepil nmepeBuilyBajga KoHTposb Ha 4; 7 1 10%
BIJIMOBIIHO. [lel10 BHUINOI0 YMCENBHICTh JaHUX OakTepidt Oyia y BapiaHTax i3
CYMICHUM BUKOPHMCTAHHSM JJIsI TIEPEANOCiBHOI 00poOKku HaciHHsA MenaHopizy y
Hopmax Bim 1,0 mo 1,5 n/tr 3 PPP Arponaéitr y nHopmi 0,26 1/T, 30Kpema
YHUCENIbHICTh  HITpU(]iIKyBadbHUX OakTepii y [JaHMX BapiaHTax JOCIHiTy
nepeBulllyBajia KOHTpodb Ha 13-22%, a BapiaHTH 3 BUKOPUCTAHHSIM JIUIIE
Menanopizy — Ha 7-11%.

3a Bukopuctanas PPP Arponaiit y Hopmi 1,0 n/ra Ha doHi aii Menanopizy y
Hopmax 1,0; 1,25 1 1,5 5/t uucenbHICTh HITpUQIKYBATLHUX OakTepii
3MEHIITyBajacsl y BIIHOIICHHI /10 BapiaHTIB 13 MEPEANOCIBHOIO 00POOKOI HACIHHSI
cymimrto OionpenapaTiB Ha 7; 7 1 3 THC. KJIITHH/T TPYHTY, NMPOTE MEPEBUIITyBaja
YUCEIBHICTh OaKTepii BITHOCHO KOHTpoto Ha 11; 14 1 24 Tuc. KITHH/T TPYHTY.
HatiBuma yucenbHICTh TOCTIKYBAaHUX OakTepiil crocrepiransach 3a IMOEIHAHHS
nepeAnociBHOro 00poOITKY HaciHHA cywmimmmio MenaHopidy 1 Arpomaity 3
HACTYITHUM OOTMPUCKYBAHHIM BETETYIOUMX pOCIHH ArponaiitoMm. Tak, y BapiaHTi
Menanopiz 1,5 n/t + Arpomaiit 0,26 n/t + Arpomaiitr 1,0 n/ra 4YucenbHICTH
HITpU(IKYBaIILHUX MIKPOOPTaHi3MiB MEPEBHIYyBaja MOKa3HUKH KOHTPOIIO Ha 43
TUC. KJIITHH/T TPYHTY, a y TOpPIBHAHHI 3 BapianToM MenaHnopiz + Arpoiait
(o6poOka HaciHHS Tiepe ciB0o10) — Ha 8—16%.

[Tpu mocnimkenHi HiTpudikyBanpbHUX OakTepit y 2019 p. y da3y nBitinas
BiBCa TOJIO3€pPHOTO  BCTAHOBJEHO 30LIBIIEHHS iX  YHCENIBHOCTI, MpOTe
CIOCTEpIrajiach aHAJIOT1yHa 3aJI€XKHICTh PO3BUTKY IIUX MIKPOOPTaHi3MiB BiJ HOPM
Ta crnoco0iB BHeceHHs1 Menanopizy 1 Arpounaitty (Honarok [l., tabn. [.2). Tak,

HalOUIbIIa KUIBKICTh HITPU(IKYBaIbHUX OakTepiil Oyia BiAMIYEHA y BapiaHTax i3
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3aCTOCYBaHHSIM JJisi OOpOOKM HaciHHS mepen ciBOOk cywimii MenaHopizy y
nopmax 1,0; 1,25 1 1,5 na/tr 3 Arponaiitom y Hopmi 0,26 1I/T 3 HACTymHOIO
00po6OKoro TociBiB Arposnaitom y Hopmi 1,0 si/ra, o 3a6e3rneunsio nepeBUIleHHS
MOKa3HUKIB KOHTpOO Ha 47; 53 1 71 TuC. KIITUH/T TPYHTY Ta MPOTHU BAPIaHTIB 3
00poOKoOI0 HAaCIHHS mepen ciBOoro cymimio MenaHopizy 3 Arponaitom — Ha 21
21 129 THC. KITITUH/T IPYHTY.

Y 2020 ta 2021 pokax y (¢a3zax BUXOAYy B TpyOKy Ta ULBITIHHS BIBCa
roJIO3EPHOTO  CIOCTepirajach  MoAIOHa  3aJeXHICTh  MIOAO0  YHCEIBHOCTI
puzochepHux HITpU(DiIKyBaIbHUX OAKTEPIid.

Y cepenHbOoMy 3a pokamMu JAOCHIKeHb Yy (a3y BUXOIYy B TPYOKy Yy
BapiaHTax, /¢ BUKOPUCTOBYBaJIM JJig1 OOpoOKM HaciHHA mnepen ciBboro MBII
Menanopi3 y Hopmax 1,0; 1,25 1 1,5 1/t uncenbHICTh HITpU]IKYBaTbHUX OaKTEpii
nepeBuilyBajia KoHTpoiab Ha 4; 6 1 9%, a y ¢a3y uBiriHHg — Ha 5; 6 1 9%
BIZIMOBIIHO 110 HOpMU (TaOi. 4.3, 4.4). Taka >k 3aJeKHICTh MPOCTEKYBajJach 3a
BUKOPUCTaHHS JaHUX HOpM MenaHopi3y y CyMillli i3 peryiasiTopoM pPOCTy POCIHH
Arponait (0,26 1/T), ame YUCENBHICTh HITPU(PIKYBAJIbHUX OakTepil y TaHUX
BapiaHTax JOCIiAy MepeBuIllyBajga KOHTposib Ha 11-21% y a3y Buxomy B TpyoKy
i1Ha 11-20% — y da3y nBiTiHHS; MOPIBHSAHO JI0 BapiaHTIB okpemoi aii MenaHopizy
— 7-11% Ta 6-10% BignmoBigHO (hazaM BereTarii.

3a ukopuctanus PPP Arpomaiit y HOpMmi 1,0 51/ra Ha doHi aii MenaHopizy
BCTAaHOBJICHO, MO0 31 30uIbmieHHAM Hopmu Bix 1,0 mo 1,5 1/t ducenbHICTH
HITpU(IKYyBaTIbHUX OAKTEPii MOPIBHAHO 0 BapiaHTIB i3 CyMINIIIO Oiompenaparib
3MEHIIIyBajacs, IpoTe A0 KOHTPOIO — MiABHUIyBajack Ha 7-16% y ¢a3y Buxony B
TpyOky Ta 8—17% — y a3y uBiTinHa. HaliBuia 4wcenbHICTh TOCITIIKYBaHUX
OakTepil crocTepiraiiach 3a IMOEIHAHHS TEPEANOCIBHOTO OOPOOITKY CYMIIIIIO
MenaHopi3y i ArponaiiTy Ta 0OPUCKYBaHHIM BETETYIOUUX POCIUH ATPOTANTOM.
Tax, y Bapianti Memanopi3z 1,5 n/t + Arpomnaiit 0,26 i/t + Arpomaiir 1,0 n/ra
YUCEIBHICTh HITPU(PIKYBATBHUX MIKPOOPraHi3MiB MEpPEBUINYyBaJIa TMOKa3HUKU
KOHTpOJIIO Y (da3u BUXOJY B TpyOKy Ha 47 THUC. KIITUH/T TPYHTY, UBITIHHS — 66

TUC. KJIITUH/T TPYHTY.
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Taonuis 4.3

YuceJbHICTH OKPEMHUX TPyl MiKpo0ioTH pu3ocgepu BiBca
rososepHoro 3a aii MBII Menanopis i PPP Arponaiir
(¢a3za Buxo0ay B TPYOKY, cepeane 3a 2019-2021 pp.)

Hitpudiky- | llentonozo- | Azotobacter, Clostridium
BaJIbHI JTITUYHI % o0pocnux | pasteurianum,
MIKpO- MIKpO- KOJIOHISIMH | THC. KJIITHH/T
BapianT gocniny OpraHi3Mu, | OpraHi3mu, TPYJI04YOK IPYHTY
THC. THC. TPYHTY
KJIITUH/T KJIITUH/T
TPYHTY TPYHTY

be3 3actocyBaHHs
npenaparis 150 240 69 5,14
(KOHTPOJIb)
Menanopisz 1,0 n/t 156 248 72 5,33
Menanopis 1,25 a/T 159 254 75 5,46
Memnanopis 1,5 n/T 163 260 78 5,59
Arponaiit 0,26 1/T 157 249 73 5,38
Menaunopi3 1,0 /T + 167 269 30 577
Arpomait 0,26 1/T ’
Menanopis 1,25 a/t
+ Arponaiit 0,26 1/T 172 275 83 5,93
Menanopis 1,5 n/t +
Arpomait 0,26 1/T 181 284 86 6,14
Arpomaiit 1,0 11/ra 154 245 70 5,31
Menanopi3 1,0 /T +
Arponaiit 1,0 n/ra 161 255 71 3,55
Menanopi3 1,25 a/t
+ Arpoumnaiit 1,0 /ra 164 263 7 3,64
Menanopis 1,5 n/t +
Arpomnaiit 1,0 n/ra 174 278 84 3,96
Arporaitr 0,36 i+ 160 256 76 5,50

rponait 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 184 286 89 6,32
Arponairt 1,0 1/ra
Memnanopis 1,25 a/t
+ Arpoumaiit 0,26 11/T 187 290 92 6,52
+ Arpouaiit 1,0 i/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 197 302 97 6,95
Arpomaiit 1,0 n/ra

HIPys 10-16 9-11 24 1,31-1,94

. * . . .
prmmka.' —max i1 min 3HA4Y€eHHA 3d POKU 00CNI0MHCe b

[loxibHotO0 Oyna Ais AOCHIKYBAaHUX MpernapaTiB Ha piCT 1 PO3BUTOK Yy

puzocdepi BiBca roja03epHOrO IEII0I030dITHYHUX OakTtepii ([lomatox JI., Tadm.
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.3, J1.4). IIpoTe 3pocTaHHsl YMCENBHOCTI AOCHIKYBAHUX MIKPOOpraHi3MiB Oyso
Jeno OuUThIl BUpaxeHUM. Tak, y cepeanbomy 3a 2019-2021 pp. mocnimxeHsb 3a
MepenociBHOI 00pOOIKM HACIHHS BiBCa TOJIO3EPHOTO MIKPOOHUM IMpernapaToM
Menanopiz 31 30uibmieHHssM HopMmu Big 1,0 mo 1,5 1/T 4YHCENBHICTH
LETI0I030JITHYHUX OakTepiil 30utblIyBanacs y a3y Buxoay B Tpyoky Ha 3—8%
(trabn. 4.3). 3a cymiCHOrO BHUKOPUCTaHHS JOCIIIPKYBAHMX IMpenapariB s
NepenociBHOI OOpOOKHM HACIHHS BIAMIYEHO aKTUBHIMIMK picT mux Oakrepiit. Tak,
3a BUKopucTaHHs cymimi Memanopizy (1,0; 1,25; 1,5 n/1) 3 Arponaiitom (0,26 11/T)
YUCEJIBHICTh IETIONO30ITUYHUX OakTepiit 30utbmunack Ha 12-18%. Opnak
HAWBHUINMKA pe3yabTaT OyJ0 BIAMIYEHO 3a TNEPEANOoCiBHOI OOpOOKHM HaCIHHS
cyMimmnto npenaparie Menanopi3z y Hopmi 1,5 1/t 1 Arponaiit y sHopmi 0,26 1/T 3
HACTYNMHUM OOINPHUCKYBaHHAM TOCIBIB Arponaiitom y Hopmi 1,0 n/ra, ne
YHUCEJIbHICTh IENI0I030JITUYHUX MIKPOPraHi3MiB MEpeBUIIUIIa KOHTPOJIb Ha 26%
BIJIITOB1HO.

[Toxgi6HOtO Oyna Jis JOCHKYBaHUX TpemnapariB Ha (OpMyBaHHS
YUCEIBHOCTI Y pu3ocdepi BiBca TOI03EPHOTO HETIOIO30JITHYHUX OaKkTepid y ¢azy
1BiTiHHA (Tabn. 4.4). Tak, y cepenHpOMY 3a POKH JOCIIDKEHB 3a MepearociBHOT
00poOKM HaciHHA BiBca MIKpoOHMM Tipenapatom Menanopiz (0,1-1,5 /1)
YUCEIBHICTh IETI0N030ITUYHNX OakTepiit 30uIbIryBasiacst Ha 11-23 THc. KIITHH/T
IPYHTY. 3a BHUKOpPUCTaHHS cyMimi MenaHopizy 3 Arponaiitom (0,26 1/T)
YHUCENIbHICTh IETIONI030JITUYHIX OaKkTepii 30uIbIyBanachk Ha 31-52 TUC. KIITUH/T
IPYHTY JI0 KOHTPOJIIO, aji¢ HAaWBHIIY YUCENBHICTh JaHUX OaKTEpiil OyJI0 BiAMIYEHO
3a mepeanociBHOT 0OpOOKHM HACIHHS CYMIIIIIIO npenapariB MenaHopiz y Hopmi 1,5
/T 1 Arpomaiit y Hopmi 0,26 1/T 3 HacTymHUM OOINPHUCKYBAaHHSM TIIOCIBIB
Arpomaittom y HOpMi 1,0 71/ra, 1o mepeBuIyBaio KOHTPOJb HA 78 THC. KIITUH/T
IPpYHTY.

3pOCTaHHS YUCEIBHOCTI OKPEMUX T'PYIT MIKpOOpraHi3MiB y puzocdepi BiBca
rOJIO3EPHOIO 32 CYMICHOTO BUKOPUCTAHHS O10JIOTTYHUX MPENapaTiB y3roIKy€eThCs

3 aKTUBHUM IMPOXOKEHHAM (P1310J0TTUHUX Ta 010XIMIYHHMX MPOLIECIB Yy POCIUHAX,
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3aBSKM SIKUM 30UIBIIYETHCA HAAXOMKEHHS B pu3ochepy KUBUIBLHOTO CyOCTpaTy

JUTSL MIKpOO10TH — KOPEHEBUX BUJIUICHD.

Taonuus 4.4

YuceJbHICTH OKPEMHUX TPyl MiKpo0ioTH pu3ocgepu BiBca
roso3epHoro 3a aii MBII Meaanopis i PPP Arpoaaiir
(¢a3a uBitinusa, cepeane 3a 2019-2021 pp.)

Hitpudiky- | Henronozo- | Azotobacter, Clostridium
BaJIbHI JTITUYHI % obpocnux | pasteurianum,
MIKpO- MIKpO- KOJIOHIIMH TUC. KIITUH/T
Bapiant gocniny OpraHi3MHu, | OpraHi3mu, IPyAOYOK IPYHTY
THC. THC. IPYHTY
KJIITUH/T KJIITAH/T

IPYHTY IPYHTY
be3 3acrocyBanHs
npenaparis 193 349 75 11,38
(KOHTPOJIb)
Menanopisz 1,0 n/t 202 360 77 11,89
Memanopi3 1,25 1/t 204 365 79 12,05
Memanopis 1,5 n/T 210 372 82 12,40
Arponaiit 0,26 1/T 202 361 78 11,94
Menanopi3 1,0 /T +
Arpomaiit 0,26 11/T 215 380 84 12,78
Menanopis 1,25 n/t
+ Arposnaiit 0,26 11/T 223 385 85 13,07
Menanopis 1,5 n/t +
Arpoumait 0,26 1/T 232 401 89 13,65
Arpomair 1,0 1/ra 200 357 76 11,74
Menanopi3z 1,0 /T +
Arpomnaiit 1,0 n/ra 208 369 81 12,25
Menanopis 1,25 a/t
+ Arpomaiit 1,0 n/ra 211 375 83 12,52
Memnanopis 1,5 o/t + 226 395 37 13.32
Arpomaiit 1,0 n/ra ’
AArporaitr 0,6 T+ 207 367 30 12,14

rpomait 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiir 0,26 1/t + 237 405 92 13,90
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/t
+ Arpomnaiit 0,26 1/t 244 412 95 14,32
+ Arpomnaiit 1,0 i/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 /T + 259 427 99 14,94
Arponair 1,0 n/ra
HIPys 16-22 11-15 2-5 1,39-1,61

Ipumimxa: “— max i min 3nayenns 3a poxu O0CIiONCEHb
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BaxnuBe  3HaueHHs ~ ceped TPYHTOBOI  MIKpOOIOTM  BIAITparoTh
MIKpPOOpPraHi3MH, SIKI YTBOPIOIOTh aKTUBHI a30T(]iKCyBajdbHI acomiamii 3
KyJIbTYpPHUMU pOCIMHAMH. YHCEIBHICTh a30T(IKCYBaJIbHUX OakTepil poay
Azotobacter 1 Clostridium pasteurianum y puszocdepi BiBca TOJO3EpPHOTO, SK
MOKa3aJli JOCIIKEHHsI, TaKOX 3ajekaja Bl HOPM Ta Croco0iB 3aCTOCYBaHHS
MiKpoOHOTro mpenapaty MenaHopi3 1 peryasaropa pocty pociaud Arponait. Tak, y
CepeHhOMY 3a POKH JOCIKeHb y (azy Buxoay B TpyOKy y BapiaHTax i3
3aCTOCYBAHHSIM JIJIs MEPeAnociBHOT 00poOku HaciHHs MenaHopizy y Hopmax 1,0;
1,25 1 1,5 n/T BiAMIYEHO TO3UTHBHUN BIUIUB Ha KUIBKICTh a30T(IKCYBaTbLHUX
OakTepii, 30KpeMa s OakTepid ponxy Azotobacter TIepeBUINCHHS IMMOKA3HUKIB
KOHTpoJItO cTaHoBuIO 4; 9 1 13%, G6akrepiit pony Clostridium pasteurianum — 4; 6
1 9% BinmoBimgHO 10 HOpM (Tabi. 4.3, Nonxarok JI., Ta6xa. /1.5, J1.6).

3pOCTaHHs YHUCEIBHOCTI TPYHTOBUX a3oTdikcaropiB Ha 16-25% pony
Azotobacter ta Ha 12-19% pony Clostridium pasteurianum y TOpPIBHSHHI 3
KOHTpoOJIeM OyJio BiaMideHO 3a cymicHoi aii Menanopizy y Hopmax 1,0-1,5 i/t 3
Arponaiitom y HopMmi 0,26 1/T, BOgHOYAC y JaHMX BapiaHTax JgOCIITY
NEePEBUIIICHHS KIIBKOCT1 OakTepiit ponay Azotobacter 1 Clostridium pasteurianum
IPOTH BapiaHTIB 13 BHECEHHsM juiie Menanopizy cranosmio 10-11% Tta 8-10%
BIJIITOB1HO.

HaliakTuBHIIINN pO3BUTOK a30T(iKCYBAIBHUX OakTepi OyJIO BUSBICHO 3a
Bukopuctanus kommnosuiii MBII Menanopiz (1,0; 1,25; 1,5 n/t) i PPP Arponaiit
(0,26 11/T) nns mepennociBHOi 0OpoOIKM HACIHHS 3 HACTYHMHUM OOMPHCKYBAaHHSIM
nociBiB PPP Arpomaiit (1,0 n/ra), ne nmepeBUIieHHsT KOHTPOJIIO CKIAAano 1o 29—
41% — 3a Oaxtepissmu pomy Azotobacter 1 23-35% — nnsa Oakrtepiit pomy
Clostridium pasteurianum. 30UTBIIICHHS YHCEIBHOCTI JOCITIIKYBaHUX TPy
MIKpOOpTraHi3MiB BIBCa TOJO3EPHOrO BiAOyBajioch 3a pPaxyHOK IHTPOMYKIIii
arpOHOMIYHO I[IHHUX INTaMiB Tpemapaty MemaHopi3, MO0 MamTh BHUCOKY
KOHKYPEHTHY 3JaTHICTh Ta XapaKTepU3ye€ThCs HEBUOAINIMBICTIO JO YMOB

ICHYBaHHSI.
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HocnimkeHHss a30T(QIKCYBaIbHUX MIKPOOPTaHi3MIB Yy HacTynHy a3y
BereTalli KyJIbTypH 3aCBIIYMIIO aHAJOTIYHY 3aJIEKHICTh iX PO3BUTKY Bl HOPM Ta
croco01B 3aCTOCYBaHHs Mpenaparis, MpoTe OyJo BIAMIUYEHO 30UIBIIEHHS KUTBKOCTI
JaHUX MIKpOOPTaHi3MiB y MOPIBHSIHHI 10 00Ky y (ha3y BUXOAy B TpyOKy BiBca
rojo3epHoro. Pazom 3 TuM, HaWMO3UTHUBHIMIMIA BIUIMB MpenapariB  Ha
a30T(diKCcyBalibHY MIKpOO10TY OyJi0 BUSIBJIEHO Yy BapiaHTax 3 oOpOOKOI HACIHHS
cymimmito Menanopiz 1,5 1/t + Arponait 0,26 1/T 3 HACTYMHUM OONPUCKYBAHHIM
nociBiB Arpousaiitom y HopMi 1,0 n/ra, e KuibKicTh OakTepil poxy Azotobacter
ckianana 99% o0pocaux rpyJ0uoK IPYHTY NPOTH 75% B KOHTPOJIi, OaKTEPiil poay
Clostridium pasteurianum — 14,94 tuc. xmiTuH/tr rpyHty npotu 11,38 THc. KIiTHH/T
IPYHTY B KOHTpoJi (Tabdmn. 4.1, 4.2., Honatok M., Tadn. 1.7, 11.8).

Takum YMHOM, BUKOPHCTaHHS MIKpOOHOTO Tipenapary MemaHopi3 oKpemo i B
MOETHAHHI 3 PETryJISATOPOM POCTY POCIWH ATpONaiiT crpusie OUTbI akTUBHOMY (Y
MOPIBHSIHHI 3 KOHTPOJIEM) PO3BHUTKY OKPEMHUX T'PYIl MIKpOOPraHi3mMiB y puzochepi
BiBca TOJI03epHOr0. Haif0inplma YHCENBHICTh OKPEMHX TPYIl MIKPOOPTaHI3MiB B
pu3ocdepi MOCIBIB BiBCa TOJI03EpHOTO (POPMYETHCS 3a CYMICHOTO BUKOPUCTAHHS IS
00poOku mepen ciBOoro HaciHHsg Memanopizy (1,0-1,5 1/T) 1 Arpomaiity (0,26 11/T) 3
HACTYITHUM OOIPHCKYBaHHSIM TIOCIBIB POCIIMH PETYIIATOPOM POCTY POCIUH ATpOjalT
(1,0 n/ra), ne mepeBUIICHHS Y CEPEIHBOMY 3a POKU JIOCTIKEHb Ta BIIMOBIIHO 0
a3 po3BUTKY KyJBTYpH JI0 KOHTPOJIIO ckiagano 23—34% — nis HITpu]iKyBaIbHIX
Oakrepiit, 16-26% — uenrono3omiTHUHUX OakTepidd, OakTepiil poxy Azotobacter —

23-41%, 6axrepiit pony Clostridium pasteurianum — 22—-35%.

BucHoBku 10 po3aiay 4:

1. BukopucTtanHs MikpoOHOTO mpernapaTy MenaHopi3 OKpeMo 1 B TIOE€JHAHHI 3
PETYIASTOPOM POCTY POCIHMH ATPOJIAWT crpusic OUThII akTUBHOMY (y TIOPIBHSHHI 3
KOHTPOJIEM) pO3BUTKY OKpPEeMHX Tpym MIKpoopraniaMiB y pusochepi BiBca
rojo3epHoro. HaliOuibla yucenbHICTh OKPEMUX TPYIT MIKPOOPraHi3MiB B pu3ocdepi
MOCIBIB BIBCa TOJIO3€PHOTO (HOPMYETHCSI 32 KOMIUIEKCHOTO BUKOPUCTAHHS JUIS

00poOku nepex ciBooro HaciHHs Menanopizy (1,0-1,5 n/T) 1 Arpomnaiity (0,26 1/T) 3
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HACTYIHUM OONPHCKYBAaHHSAM IOCIBIB POCIHUH PETYISATOPOM POCTY POCIUH ArpoJiaidT
(1,0 n/ra), ne mepeBUIIICHHS Y CEPEIHBOMY 3a POKH JOCTIIKEHb Ta BIAMOBIIHO 0
(a3 po3BUTKY KYJIBTYpH A0 KOHTPOIIO CKIaaano 24—55% st 3arajgibHOT YUCETBHOCTI
Oakrepiit, 18-42% — g mikpomineris, 23—34% — i HITpUPIKYBaTbHUX OaKTepil,
16-26% — nemonozomituuHux Oaktepiil, 23—41% — Oaktepiit pony Azotobacter,

22-35% — Gaxtepiit pony Clostridium pasteurianum.

Mamepianu po3oiny 4 onybaikoeano ma anpobosaro 6 npaysax [320].
1. Mapuenko K. 0. YucenbHicTh OKpeMHX TIpyIl MIKpPOOIOTH puzochepu
BIBCa TOJO3EpPHOTO0 3a BHUKOPHUCTAHHS OIlOJIOTTYHMX TmpenapatiB. BicHuk

Ywmancekoro HYC. Ymansb. 2021. Bunyck 2. C. 37-41.
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PO3/ILI 5
EKOHOMIYHA i EHEPTETUYHA E®EKTUBHICTD
3ACTOCYBAHHS PI3HUX HOPM BIOMNPEIIAPATY MEJIAHOPI3 I
PET'YJSITOPA POCTY POCJIMH ATPOJIAWT Y IMTOCIBAX
BIBCA I'OJIO3EPHOI'O

5.1. YpoxaiiHicTs i siKicTh 3epHa

301IbIICHHS] BUPOOHUIITBA 3€pHA 3 BUCOKMMHU TOKAa3HUKAMHU YpPO’KaWHOCTI Ta
SKOCTI € OCHOBHHUM 3aBJIaHHSIM arpapHoro cekropy kpainu. IlIBHIke MOMIUpPEHHS
HOBHUX COPTIB CUILCHKOTOCIOAAPCHKUX KYJIBTYP 13 30€pekKEHHAM iX LIIHHUX O3HAK Ta
BJIACTUBOCTEH € OJIHIE€I0 3 YMOB PO3B’s3aHHS IIi€1 TPoOJieMH. 32 OCTaHHE JECATUPIUYS
OyJ10 CTBOPEHO COPTH BiBCa HOBOTO TIOKOJIIHHS — TOJIO3€PHI COPTH, SIKi Ha BIAMIHY Bij
IUIIBYACTUX MAIOTh OUIBIIMH BMICT OlJKa Ta HE3aMIHHMX aMIHOKHCIIOT, HIDKYHM
piBEHb BUTpAT MiJ yac nepepoOku, 30upmenuii Ha 30—40% Buxin Kpymnu, CTIHKI 110
OCHUIIaHHs, HaBITh 3a JESKOro MEepPecTOol0, Ha 3E€pHIBIl BIJACYTHA IUIIBKA, KPIM TOTO,
rOJIO3epHUI OBEC KYHIUThCS CUibHime, HiK twiiBdactuii [302, 303]. JliteparypHi
JaHl 3aCBIAYYIOTh, IO MiABUIIEHHS MPOJAYKTUBHOCTI POCIMH MOXHA JOCITTH HE
JIUIIIE METOJIaMH CEJIEKIIil, BHECEHHSIM HEOOXITHUX /103 JOOPUB Ta NMECTUIIUIIB, a U
32 paxyHOK BKJIIOUEHHSI MIKpOOHHX IpErnapariB Ta PEryisTOPiB POCTY POCIUH O
KOMIIJIEKCY TEXHOJIOT1YHHMX OTepalliii BUPOIIyBaHHS KylIbTyp. [I03uTHBHMIA BIITUB
MIKpOOIOJIOTIYHUX TpemnapariB Ta PEryasTOpiB POCTY POCIWH HAa (OPMYBaHHS
BPO’KaiHOCTI 36pHOBUX KYJIBTYP BCTAHOBIICHUN Y AOCTIHPKCHHIX 0araTh0X BUCHUX
[185, 188, 198, 202, 207, 304]. Ilpore aHami3 ITepaTypHUX JDKEPEN MI0I0
KOMITJIEKCHOTO BHKOPHCTAaHHS OIlOJIOTIYHMX TmpemapariB 1 iX BIUIMBY Ha
dbopMyBaHHS YpOXKAMHOCTI BiBCa TOJO3EPHOTO CBITYUTH IPO HETOCTATHIO
BUBYCHICTh JAHOTO MUTAHHS. Y 3B’S3KY 3 IIUM, JOUUILHUM OYJIO BCTAHOBHUTH SIK
pi3HI HOpPMH MIKPOOHOrO MpemnapaTy Ta CHOCOOM BHECEHHSI PEryjsiTopa poOCTy
POCJIMH BIUIMBAIOTh Ha (POPMYBAHHS BPOKAMHOCTI Ta SIKICHUX MOKA3HUKIB 3€pHA

BiBCa rOJI03€PHOTO.
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AHanizyloun BIUIMB JOCHII)KYBaHMX IpernapaTiB Ha BpOXKaWHICTh BIBCA
roJIO3EPHOr0, CJiJI BIAMITUTH, 1110 3acTocyBaHHs MBIl Menanopi3 y Hopmax 1,0;
1,25 1 1,5 a/tr y 2019 poui cnpusano 30UIbLIEHHIO BPOKAWHOCTI KyJIbTYpHU
BIIMOBIAHO 10 HOpM mnpemnapaty Ha 0,06; 0,15 1 0,24 1/ra 1pOTH KOHTPOIIO

(Tabm. 5.1).

Tabmuus 5.1
Ypo:xkaiiHicTh 3epHA BiBCa roJjio3epHoro copry Mupcem 3a BUKOPHMCTAHHSA
MBII Meaanopi3 Ta PPP Arpoaaiit, T/ra

Cepenns

BapianT nocniay 2019 p. | 2020 p. | 2021 p. 3a TpH

POKH
bes 3acrocyBanHs npenapaTis
(KOHTpOIIE) 2,81 3,29 3,06 3,05
Menanopi3z 1,0 /T 2,87 3,39 3,19 3,15
Menanopis 1,25 n/T 2,96 3,57 3,29 3,27
Menanopis 1,5 /T 3,05 3,71 3,39 3,38
Arpomnaiit 0,26 1/T 2,89 3,43 3,22 3,18
Menanopi3z 1,0 /T + Arponaiir 0,26
T 3,12 3,77 3,43 3,44
Menanopis 1,25 1/t + Arpomaiit
0,26 /T 3,22 3,81 3,52 3,52
Menanopis 1,5 i/t + Arponaiir 0,26
/T 3,25 3,88 3,56 3,56
Arponaiit 1,0 n/ra 2,83 3,35 3,12 3,10
Menanopi3 1,0 /T + Arpomnaiit 1,0
/ra 3,02 3,62 3,36 3,33
Menanopi3 1,25 a/t + Arpomnaiit 1,0
/ra 3,08 3,74 3,44 3,42
Menanopi3 1,5 /T + Arpomaiit 1,0
n/ra 3,23 3,87 3,54 3,55
ﬁ/?:lonaln 0,26 n/T + Arpomnaiir 1,0 2,98 3,59 3,30 3,29
Memnanopis 1,0 /T + Arpomnaiit 0,26
1/t + Arpomaiit 1,0 n/ra 3,28 3,92 3,58 3,59
Memnanopis 1,25 i/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 3,34 3,99 3,62 3,65
Menaunopi3 1,5 i/t + Arponaiit 0,26
1/t + Arposaiit 1,0 i/ra 3,62 4,19 3,78 3,86
HIPys 0,11 0,13 0,10
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Jlemo BuIll MpuOaBKH BPOXAalw CHOCTEpIrajach y BaplaHTax JOCiiAy 13
00poOKOI HaciHHA mepel ciBOOK CyMIlINI0 IpenapariB MenaHopi3 y HOpMax
1,0; 1,25; 1,5 n/tr 1 Arponaiit y Hopmi 0,26 1n/t. Tak, ypokailHICTH BiBca
roJIO3EPHOIo0 y JaHuX BapiaHTax gociiay Ha 0,31; 0,41 1 0,44 1/ra nepeBuiyBasa
MOKa3HUK y KOHTPOJi. O4eBUIHO, KOMIUIEKCHE BUKOPUCTaHHS OlompenaparTiB JJis
NepeanociBHOi O0OpoOKM HACiHHSA 3a0e3leuyBanio TOKpPAIIeHHS PO3BUTKY SIK
HaJ3eMHOI OloMacH, Tak 1 KOPEHEBOI CHUCTEMHU POCIUH, OCOOJMBO 3a il
picTperynsropa, IO, B CBOI Yepry, CHIPHUSAIO 3POCTAHHIO KOJOHI3aIIHHOT
puzochepHoi TOBEpPXH1 JJIA IHTPOJYKOBAHHUX MIKPOOPraHi3MiB, a, OTXKe,
BiI0OyBaOCs MOKPAIICHHS MIHEPAJIBHOTO 3a0e3MeUYeHHsI POCIWHHOIO OpPraHi3My,
110 € BAKJIMBOIO YMOBOIO (hopMyBaHHs Bpoxkato [7, 15, 89, 96].

3a oOmpucKyBaHHS TMOCIBIB BiBca rojio3epHoro Arpoumaiitom 1,0 n/ra Ha
doH1l 00poOku HaciHHA Menanopizom 1,0; 1,25 1 1,5 n/t npupict 3epHa y
BIJTHOIIIEHH1 10 KoHTpoiwo ckiamaB 0,21; 0,27 1 0,42 T1/ra BiANOBIOHO, a Y
BIJTHOIIICHHI JI0 BIJIMOBIIHUX BapiaHTIB 3 KOMIUIEKCHOK OOpOOKOI HaCIHHSA
MenanopizoM 1 Arpoaiitom nepen ciBooro BiH 3menmtyBaBcs Ha 0,10; 0,14 1 0,01
T/ra BiamoBigHo. Ile cBimunuTh npo mepearu aii MBII 1 PPP 3a BukopucTanHus ix
U1l 0OpOOKM HACIHHS TIepe]] CiBOOI0, HIXK Y TIepioJ BereTarlii.

AHaJi3yl0un pe3yiabTaTh BapiaHTIB JOCTIAY 3 BUKOPHCTAaHHAM MenaHopi3zy
1,0; 1,25; 1,5 n/t Ta Arponaiity 0,26 1/T nias oOpoOKM HACIHHS Tepe] CiBOOKO 3
HACTYMMHOIO 00poOKor0 mociBiB Arpomnaiitom y Hopmi 1,0 7n/ra, HeoOXimHO
3a3HAYMTH, 110 IPUPICT 3€pHA BiBCaA T'OJIO3EPHOTO 3pIiC y BIAHOMIEHHI O KOHTPOITIO
Ha 0,47; 0,53 1 0,81 1/ra BiAMOBITHO, @ Y BIIHOIIEHHI THUX K€ BapiaHTIB, ane 0e3
00po0OKku BereTyrounx pociauH Arponaiitom — Ha 0,16; 0,12 1 0,37 1/ra 3a HIPys
0,11 t/ra.

[ToniOHa 3a5IeKHICTh 3 BIUIMBY JOCHIKYBAHUX TPEMapaTiB Ha ypOKANHICTh
BiBca rosiozepHoro npoctexyBanach y 2020 1 2021 poxkax. IIpote, six i B 2019 p.,
HaWBUIIl TPUOABKU 3€pHAa BIAHOCHO KOHTPOJIO OyJI0 BIAMIYEHO Yy BaplaHTax

nociiay 3 Menanopizom y Hopmax 1,0; 1,25 1 1,5 i/t ta Arponaittom 0,26 /T,
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BUKOPUCTAaHUMHU Ji1 OOpOoOKM HaCiHHA mepes ciBOO, 3 HACTYMHOK 0OpOOKOIO
nociBiB Arposaiitom y Hopmi 1,0 ni/ra.

VY cepeaHboMy 3a TPU POKHM JOCHIKEHb Il K BapiaHTH AOCHIAY TaKOXK
3a0€3MeunIn HaWBUIIl TMOKA3HUKW BPOXKAMHOCTI, JI€ TEPEBUIIEHHS KOHTPOJIIO
ckiagamo 0,54; 0,60 1 0,81 t1/ra BimmosimHo. OpjepkaHi [aHi HaWBUIIO1
BpPOKalHOCTI B LHUX BaplaHTaxX JOCIIAY Y3TOJKYIOTbCA 3 OJEpKAaHUMU HaMU
JaHUMHU HaWBUIIOT (1310J0r0-010XIMIYHOT Ta MIKPOOIOJIOTIYHOT AaKTUBHOCTI
MOCIBIB, 30KpeMa (PepMEHTATUBHOI aKTHUBHOCTI, BMICTY XJIOpOpuIiB a 1 b y
JTUCTKaX, POTOCUHTETUYHOT MPOIYKTHBHOCTI.

Otxe, MBIl Menanopi3, BHECEHHI K pO3NUIbHO, TaK 1 B cymimax i3 PPP
ArponaiiT, Mae ICTOTHMI BIUIMB Ha (OPMYBAHHS BpPOXKAWHOCTI 3€pHa BiBCa
rojo3epHoro. Ilpore HaliBuma BpokaHICTH (GOPMYETBCS B TMOCiBaXx 3a
BUKOpUCTaHHS Menanopizy y HopMmi 1,5 1/T 1 Arponaiity y Hopmi 0,26 /T st
0o0poOKM HaCiHHA Tiepea CiBOOIO 3 HACTYIMHHM OONPHCKYBaHHSIM IIOCIBIB
ArponaiitoMm y HopMmi 1,0 7n/ra, 1le CBIIYMTH PO BIUIMB PI3HUX CIIOCOOIB
3acTOoCyBaHHSI Arposiaity (0oO0poOka HaciHHS + 00poOKa IOCIBIB) Ha POCTOBI
IIPOIIECH POCJIUH, II0 B CYKYITHOCT1 3 MIKpOOHUMH CKJIaJ0BUMU MenaHopizy, s
SKUX CTBOPIOETHCS OLIbIIa KOJIOHI3AIlIfHA TIOBEPXHS KOPEHEBOI CHUCTEMH,
3abe3reuye akTUBI3alio (i310JIOTTYHUX MPOIECIB Y POCIWHAX BiBCa T'OJI03EPHOTO,
CIIPSIMOBAaHHMX Ha (pOpMYBaHHS BHCOKO1 BPOKalfHOCTI TTOCIBiB.

OxkpiM ypOXXaWHOCTI, BaXJIMBUM CyYMapHHM TIOKQ3HUKOM, SIKMM TaKOX
XapakTepusye edeKTHUBHICTh 3aCTOCYBaHHS TpermapaTiB € GpopMyBaHHS (I3UIHUX
Ta XIMIYHUX TOKA3HMUKIB AKOCTI 3€pHA BUPOIIYBaHO1 KyJbTypH. JliTepaTypHi naHi
CBiYaTh, 1110 3 JIii 010JIOTTYHHUX MPEnaparTiB AKICTh 3epHA CLTLCHKOTOCTIONAPCHKUX
KyJIbTYp MOKE 3HAYHO miaBHImyBatuch [260, 279, 286, 293, 305-307]. Towmy,
3Ba)XAIOYM Ha 1€, BAXKJIMBOTO 3Ha4YeHHs HaOyBae mutaHHs BukopuctanHs MBI i
PPP ta ix xommo3wuiiii aist GopMyBaHHS SIKOCTI 3€pHA 3 BUCOKUMU (I3MUHUMH Ta
XIMIYHUMH MOKa3HUKAMHU, sike Oys10 O Oe3neyHe J0 BUKOPUCTAHHS.

VY pe3ynabTaTi MPOBEICHUX MOCIIIKEHb BCTAaHOBJICHO, IO JOCHIIKYBaH1

npenapaTtd B 3HA4yHIA Mipl BIUIMBaTM Ha (GOpMYyBaHHSA (PI3MUHUX MOKA3HHUKIB
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SIKOCT1 3€pHa BiBca rojo3epHoro (tadn. 5.2, nogatok E, tabn. E.1-E.4). 3okpema
maca 1000 3epen 3a nmii MBIl Menanopiz y wopmax 1,0; 1,25 1 1,5 n/t
30UTBIIIYBajlaCh B CEPEHbOMY 3a TpW poku mociimkens Ha 0,5; 0,6 1 1,1 1, a

HaTypa 3epHa — Ha 4,8; 7,6 1 11,1 r/1 BIAHOCHO OKa3HUKIB KOHTPOJTIO.

Tabmuus 5.2
SkicTh 3epHa BiBca royiozepHoro copry Mupcem 3a puxkopucrtanass MBII
Mesanopi3z ta PPP ArpoJaiit (cepeane 3a 2019-2021 pp.)

BapianT nocmin Maca 1000 Hatypa, r/n Bwmict bina, K (])3)?/[1\/:;.]1;}0
p y 3epeH, I ypa, % p P
be3 3actocyBaHHs
npenapariB (KOHTPOJIb) 26,3 614,5 124 60,0
Menanopi3z 1,0 /T 26,8 619,3 12,6 60,8
Menanopis 1,25 n/t 26,9 622,1 12,8 61,7
Menanopis 1,5 n/t 27,4 625,6 13,1 62,5
Arpomaiit 0,26 1/T 26,8 620,5 12,7 61,2
Menanopi3 1,0 /T +
Arponaiit 0,26 1/t 27,7 629,2 13,3 63,2
Menanopis 1,25 n/t +
Arponaiit 0,26 1/t 27,9 632,3 13,4 63,8
Menaunopis 1,5 /T +
Arponaiit 0,26 n/T 28,2 638.3 13,6 64,2
Arponaiit 1,0 n/ra 26,5 617,8 12,5 60,4
Menanopis 1,0 /'t + 272 6241 13.0 62,2
Arponaiit 1,0 n/ra ’ ’ ’ ’
Menanopis 1,25 n/t +
Arponaiir 1,0 w/ra 27,5 627,2 13,2 62,9
Menanopi3 1,5 n/t +
Arponaiir 1,0 sw/ra 28,1 634,6 13,5 63,9
Arpomaiit 0,26 /T +
Arpomaiir 1,0 wra 27,0 623,1 12,9 61,9
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 28,4 644,5 13,7 64,5
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiir 0,26 1/t + 28,8 650,1 13,9 65,3
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 29,6 659,2 14,0 66,8
Arponaiit 1,0 n/ra
HIPys" 0,5-0,9 5-8 0,1-0,3 1,0-1,3

. * . . .
prmmka: —max i1 min 3HA4YEeHHA 3ad pOKU 00CNI0IHCEHD
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3a nii PPP Arpomnaiit (0,26 n/t) maca 1000 3epen Ta HaTypa 3epHa BiBca
TOJ03€pHOTO TEX Maja TEHACHII0 10 3pocTaHs. Tak, 3a BHUKOPHCTaHHS
Arpomaiity 1 o6pobku HacimHsg 6e3 MBIl MenaHopi3 cnocrepiraioch
30UIBIIEHHS TOKAa3HUKIB HATYpH 3epHa B cepeanbomy Ha 6,0 r/n, macu 1000 3epen
— Ha 0,5 r. 3actocyBanHs 111 0OpoOKM HaciHHS MenaHopi3zy y AOCHIKYBaHHUX
HOpMax CYMICHO 3 ATrpoJlalTOM CYIpPOBOXKYBAJIOCH MOJATBIINM 30UIbIICHHSIM
SKICHUX TOKa3HUKIB 3epHa. Tak, maca 1000 3epeH BiBca roj03epHOTO BIAMOBIIHO
10 HopM Menanopizy cranoBuna 27,7; 27,9 1 28,2 r npu 26,3 r y KOHTPOJIi, HAaTypa
— 629,2; 632,3 1 638,3 r/n npotu koHTpoito — 614,5 r/n. 3a BHecenus PPP
Arpomaiit (1,0 n/ra) mo cxogax KyabTypu Ha (poHI 0OpOOKM HACIHHA Yy THUX XK€
Hopmax MBII Menanopiz maca 1000 3epen nepeBuiyBaia KoHTposb Ha 0,9; 1,2 1
1,8 r, aHartypa 3epna — 9,6; 12,7 1 20,1 r/1 BiAmoBiaHO.

HaiiBumnii  ¢i3uyHi  TMOKAa3HUKK  SKOCTI 3€pHAa BIBCAa  TOJIO3EPHOTO
dbopMyBaHCh 32 KOMOIHOBAHOTO BUKOPHUCTAHHS MEPEANOCIBHOI 0OpOOKH HACIHHS
cymimro Memadopizy y Hopmax 1,0-1,5 1/t 1 Arponaiity (0,26 71/T) 3 HACTyITHUM
obnpuckyBaHHsM 1ociBiB Arposnaiitom (1,0 n/ra), ae maca 1000 HaciHuH cKi1ajana
28,4-29,6 r, mwo Ha 2,1-3,0 r nepeBulyBal0 KOHTPOJIb, HaTypa 3epHa — 644,5—
659,2 1/n mpotu mokazHMKa y KoHTpodi — 614,5 r/n. IlopiBHAHO 3 BapiaHTOM
Menanopi3z + ArpomaiiT (06poOka HaciHHS Tepe]l CiBOOK0) MEePEBHINECHHS HATYPHU
3epHa cra”HoBmio 15,3-20,9 r/n, macu 1000 3epen — 0,7-1,7 .

JlocnimpKyBaHi KOMIIO3HINIT MpernapaTiB HakJIagadl ICTOTHUN BiJOMTOK Ha
(dbopMyBaHHS TakMX BaKJIMBUX IMOKAa3HUKIB SKOCTI 3€pHa SK BMICT Oika Ta
KpoxmMaito. 30Kpema, MpW 3acTOCyBaHHI IS TEPEeArnociBHOI 0OpoOKu 3epHa
MikpoOHoro mpemnapaty Menanopiz y Hopmax 1,0—1,5 n/t BMicT Oinmka B 3epHi
BiBca romno3zepHoro 3poctaB Ha 0,2-0,7%, a kpoxmamo — Ha 0,8-2,5% y
MOPIBHSIHHI 3 KOHTPOJIEeM. 3acToCcyBaHHS ArpojaiTy y HopMmi 0,26 1I/T B MEHIIii
Mipi BIUTMHYJO Ha (GOpMyBaHHS (PI3MYHUX TOKA3HUKIB SKOCTI 3€pHA MOPIBHSIHO 13
nietro MenaHopizy, mpoTe 3a0e3Meunio 3pOCTaHHS JaHUX IOKA3HHUKIB TMPOTHU

KOHTPOJIIO, 30KpeMa BMICcTy Ouika — Ha 0,3%, kpoxmanio — Ha 1,2%.



138

Jemo Bummii pesynbTar y (opMyBaHHI SKOCTI 3€pHa BIIMIYEHO 3a
BUKOpPUCTaHHS Arponaiity y Tid xe HopMmi 3 Menanopizom (1,0-1,5 n/t) 3a
nepeanociBHoi 00poOku HaciHHA. Tak, BMICT OUIKa 3a /il 3a3HaYEHUX MpenaparinB
ctanoBuB 13,3-13,6% npu 12,4% y xouTpoimi, a kpoxmanto — 63,2—-64,2% npotu
KOHTpoJIt0 — 60,0%.

3a KOMIUIEKCHOI 1T Ha TociBU Arposiaiity (00poOka HaciHHS miepes CiBOOrO
Ta OOMPUCKYBAHHS MOCIBIB y (ha3y KYIIEHHs) BMICT OLIKa MEPEBUILYBaB KOHTPOJIb
Ha 0,5%, a BMicT kpoxmaito y 3epHi ckiagas 61,9% mpu 60,0% y KOHTpOJTI.

HaiiBuii moka3HUKHM BMICTY OLIKa Ta Kpoxmalio OyinM BiAMIYEH1 B 3€pHI
BiBCa T'OJIO3EPHOTO, KU BUpOIyBaiu 3 00poOkoro HaciHHs MBIT Menanopis (1,5
n/t) + PPP Arponaiit (0,26 5n/T) 3a HacTymHOro OONPUCKYBaHHS TIOCIBIB
Arponatitom (1,0 51/T), ne Bmict Outka B 3epHi ckimamaB 14,0%, mo nHa 1,6%
MEPEBUIILYBAJIO KOHTPOJIb, BMICT KpoxMalto — 66,8% mipu 60,0% y KOHTpoJTi.

Takum YWMHOM, 3acTOoCyBaHHA B TIOCiBaX BiBca Tojo3epHoro MBII
Menanopi3 y 6akoBux cymimax i3 PPP ArposaiiT 3 Mo cxoJ0BHM 3aCTOCYBaHHIM
IILOTO K PEryjsiTopa POCTYy POCIUH CTBOPIOE HAMOLIBII CHPUATIMBI YMOBHU IS
OTPUMAaHHS BUCOKOT BPOXKAMHOCTI 1 IKOCT1 3epHa. 30KpeMa HalBHUIIa BPOKAMHICTh
BiBCa roj103epHOT0 (OPMYETHCS 32 00pOOKHM HACIHHS Tepes ciBOor MenaHopizoM
y HopMmi 1,5 s/t cymicHO 3 ArponaditoM y HopMmi 0,26 1/T 3 HacTymHUM
OOMpUCKYBaHHSM IMOCIBIB ArposaiiToM y HopMi 1,0 ji/ra, 110 B CEpeIHBOMY 3a TPHU
POKH JOCTIIKEeHb 3a0e3meunino nmpudaBky 3epHa Ha piBHi 0,81 T/ra 3a 3011bIIEHOTO
Ha 13% mnoxaszuuka macu 1000 3epen, 7% — Hatypu 3epHa, 1,6% — BMicTy OLIKa 1

6,8% — BMICTY KPOXMAJIO.

5.2. ExonomiuHa i 6ioeHepreTnuHa eeKTUBHICTH

JIOWiTBHICTh BUPOIIYBAaHHS CLUTHCHKOTOCIIONAPCHKUX KYIBTYP, B TOMY YHCII
i BiBCa roj03epHOr0 OOTPYHTOBYETHCS MOKA3HUKAMU €KOHOMIYHOI €()eKTUBHOCTI.
ExoHOMIYHO TMpuBaOIUBUM € BUPOIIYBaHHS T'OJO3E€PHUX COPTIB BIBCA, OCKUIbKU

MOPIBHSAHO 3 TJIIBYaCTUMHM, BOHU € OUIbII MPUOYTKOBUMU. JliTepaTypHi JKepesa
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cBimuath [283, 288, 293, 303, 308-310] mpo 3pocTaHHs MOKA3HUKIB €KOHOMIYHO1
e(eKTUBHOCTI 32 BHUKOPUCTaHHsA OIOJOTIYHMX TMpenapariB y MmociBax
CUTBCBKOTOCIIOAAPCHKUX KYJIBTYP, Y TOMY YHCII i BiBCa TOJI03E€PHOTO.

VY pe3ynbTaTi MPOBENEHHUX [OCHIKEHb BCTAaHOBJIECHO, 1O (HOPMYBAHHS
€KOHOMIYHMX TOKa3HUKIB BHUPOIIYBaHHS BIBCa TOJIO3EPHOTO MPOXOAMIO B
3QJIEKHOCTI BiJ] BETUYMHU OJCPKAHOTO OCHOBHOTO Ta J0JIaTKOBUX BPOXKaiB, I11H Ha
3epHO Ta BUTpaTHI matepianu (tabm. 5.3). ¥V cepeanbomy 3a 2019-2021 pp. npu
3aCTOCYBaHHI JIJIsl 0OpOOKM HACIHHS BiBCA TOJO3EPHOIO Mepesl ciBO0K MIKpOOHOTO
npenapaty Menanopiz y HopMmi 1,0 7/T Oyjno OTpUMaHO JOJATKOBUN YHCTUHN
npuOyTok Ha piBHi 501 rpH./ra, piBeHb PEHTAOETBHOCTI MPU I[LOMY CTAHOBUB
137%, a OKyNHICTh TOAATKOBUX BUTpAT — 2,8 pasu.

3a BUKOPHUCTAHHS JUIsl TIEPENOCiBHOT 0OpOOKM HACIHHS BIBCA T'OJI03EPHOTO
Menanopizy y Hopmax 1,25 1 1,5 n/T gonatkoBuii 4UCTH TMPUOYTOK CTAaHOBHB
1265 Ta 1964 rpH./ra, piBeHb peHTa0ENBbHOCTI NpU 1IbOMY ckiianaB 145 1 152% 3a
OKYITHOCTI JJOJIaTKOBHX BUTPAT B 5,5 1 7,0 pa3u BiAMOBITHO 10 HOPM IIpemnapary.

3a BHUKOpUCTaHHA JUIsi OOpOoOKH HACIHHS BiBCa TOJIO3€PHOTO Tepes CiBOOIO
CyMiIli MiKpoOHOTO mpenapaty MenaHopi3 1 peryisiTopa pocTy pociauH ArposaiT
MOKa3HUKU €KOHOMIYHO1 €()eKTUBHOCTI OyJIM BUIIIMMH y TIOPiBHSIHHI 3 BapiaHTaMH
3 OKpEeMOIO0 Ji€r0 mpemnapariB. 30KkpeMa, 3a BUKOPUCTaHHS MenaHopizy B HOpMax
1,0; 1,25 1 1,5 a/T cymicHo 3 Arposaiitom y HOpMi 0,26 JI/T 11 TiepeAnociBHOT
0o0OpoOKM HACIHHS IOAATKOBUN YHCTHN TpuOyTOoK ckianmaB 2347; 2846 i 3081
I'pH./Ta 3a peHTadepbHOCTI BUpoOHHUIITBA 156; 160 1 162% 1 OKYITHOCTI JOJAATKOBHUX
Butpat — 7,7; 8,1 1 8,0 pa3u BiAmoBigHO 10 HOpM mpemnaparty, mo Ha 499; 1581 i
1117 rpH./ra TEepeBUINYBal0 MOAATKOBUN YHCTHHA MPUOYTOK MPOTH BapiaHTIB
okpemoi aii MenaHopizy, Tpu IIbOMY PEHTA0EIBHICTh BUPOOHMIITBA 3pOCTana Ha

19; 151 10% 3a okyImHOCTI 10AaTKOBHUX BUTpAT y 4,9; 2,6 1 1,0 pa3u BiAOBIIHO.
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Tabmunga 5.3

(cepeane 3a 2019-2021 pp.)
~ = — :5 < = . 5
r-Qn < g T g ) N W ~ — a = »=t R < ~
; %E E%m 5«: %Egm -gc:sm: ﬁ.["“ CE) E::s:écs é%g
. ) Ic| g o m= SE| REE|TCH E L | BIE = cEeE|ZCST
BapianTtu gociiny S8 s ZE2 | ez sxflcEZdooal 82 | N ES8Z| EEY
T EE E2E | DB SSE»SH52"|E2 |8 |SEiE|zetg
o : o) S onl g o o) :-‘LO ,E = = o oo - =S g =
g ) =T = < o, CE | o R
bes 3acTocyBanns npenapariB (KoHTpoab) | 3,05 | — 8850 — 120740 | - 11890 | 2902 | 134 — -
Memnanopis 1,0 i/t 3,15 | 0,10 9029 179 | 21420 | 680 12391 | 2866 | 137 501 2,8
Memanopi3 1,25 1/t 3,27 10,22 9081 231 | 22236 | 1496 | 13155 | 2777 | 145 1265 5,5
Menanopis 1,5 1/t 3,38 0,33 9130 280 | 22984 | 2244 | 13854 | 2701 | 152 1964 7,0
Arpomaiit 0,26 1/T 3,18 [ 0,13 8988 138 | 21624 | 884 12636 | 2826 | 141 746 5,4
Memnanopi3 1,0 /T + Arponait 0,26 11/T 3,44 | 0,39 9155 305 | 23392 | 2652 | 14237 | 2661 | 156 2347 7,77
Memanopi3 1,25 /T + Arponaiit 0,26 i/t | 3,52 | 0,47 9200 350 | 23936 | 3196 | 14736 | 2614 | 160 2846 8,1
Memanopi3 1,5 n/T + Arponaiit 0,26 11/T 3,56 [ 0,51 9237 387 | 24208 | 3468 | 14971 | 2595 | 162 3081 8,0
Arpomaiit 1,0 11/ra 3,10 | 0,05 9279 429 | 21080 | 340 11801 | 2993 | 127 -89 0
Memanopi3 1,0 n/T + Arponatit 1,0 n/ra 3,33 0,28 9481 631 | 22644 | 1904 | 13136 | 2847 | 139 1273 2,0
Memanopi3 1,25 /T + Arpomaiit 1,0 w/ra | 3,42 | 0,37 9528 678 | 23256 | 2516 | 13728 | 2786 | 144 1838 2,7
Memanopi3 1,5 n/T + Arponairt 1,0 n/ra 3,55 [ 0,50 9581 731 | 24140 | 3400 | 14559 | 2699 | 152 2669 3,7
AFpOJ’IaI\/JI"lj 0,26 1/t + Arpomaiit 1,0 1/ra 3,29 (0,24 9428 578 | 22372 | 1632 | 12944 | 2866 | 137 1054 1,8
Menaropis 1,0 5/t + Arponaiit 0,26 Wr+ | 359 | 54| 9602 | 752 | 24412 | 3672 | 14810 | 2675 | 154 | 2920 | 3.9
Arponaiir 1,0 i/ra
Menaropis 1,25 't + Arponaiit 0,26 W' | 3 65 | 60| 9643 | 793 | 24820 | 4080 | 15177 | 2642 | 157 | 3287 4,1
+ Arponam 1,0 a/ra
Menaropis 1,5 1/t + Arponaiit 0,26 W+ | 3 06| 91| 9711 | 861 | 26248 | 5508 | 16537 | 2516 | 170 | 4647 5.4
Arpomaiit 1,0 n/ra
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ExoHOMIYHO JOIUIBHUM OYyJ0 BUKOPUCTaHHS 1151 00poOku mociBiB PPP
Arpomnaiit Ha QoHi nepeanociBHOI 00poOku HaciHHA Menanopizom. 3a aii 1,0; 1,25
1 1,5 0/t Menanopizy Ta oOpoOKH BETeTYHOUUX pociauH Arponaiitom y Hopmi 1,0
J/ra JONAaTKOBMM YUCTHIl nmpuOyTok craHoBuB 1273; 1838 1 2669 rpH./ra 3a
penTabenbHocTl — 139-152% Ta oxymHoCTI noaaTkoBux BUTpat 2,0-3,7 pasu.

3a moeIHaHHA NEPEeANnoCiBHOI OOpPOOKM HACIHHSA CYMINIIIIO0 IpenapariB
Menanopiz y Hopmax 1,0; 1,25 1 1,5 i/t 3 Arponaittom y Hopmi 0,26 /T Ta 3a
HACTYIMHOI 00poOKHU MOCiBiB Ha X (oH1 Arponaiitom y HopMi 1,0 51/ra tonatkoBuit
yucTuii npuOyTok crtaHoBuB 2920; 3287 1 4647 rpH./ra 3a peHTa0ENIbHOCTI
BupooOHUITBa y 154; 157 1 170% Ta OKymHOCTI 10AaTKOBUX BUTpaTy 3,9; 4,1 15,4
pasu BiAMOBITHO.

Orxe, aHAI3YIOYH JJaHI €KOHOMIYHOT OI[IHKU 3aCTOCYBAaHHS JTOCTIIKYBaHUX
010JI0TIYHUX TpernapaTiB y IMOCIBaX BiBCa TOJ03€PHOr0, MOXXHA BIAMITHTH, IO
HAWOLIBII EKOHOMIYHO BHTiIHMM Oylio KoMOiHOBaHe 3actocyBaHHs MBII
Menanopiz 1 PPP Arponaiit nis o6poOku HaciHHS mepen CiBOOIO 3 HACTYITHUM
oOmpUCKyBaHHSIM TIOCiBIB  Arponaiitom. Jlana xommosuiliss OlomnpernapartiB
3abe3reuyBanga 30UIBIIEHHS MPUOABKH BpOXKAIO0 3a IMMJBUIICHUX ITOKa3HHUKIB
€KOHOMIYHO1 e(PEKTUBHOCTI BUPOITYBaHHS KYJIbTYPH.

AHani3 eHepreTmuyHoi e(eKTHUBHOCTI BHUKOPHUCTAHHS Yy IIOCiBax BiBca
rosiozepaoro MBII Menanopiz okpeMo Ta y noennanHi i3 PPP Arpomnaiit mokasas,
10 EHEePTreTUYHO JOIUIBHOI0 € KOMIUIEKCHA Jisl TOCHIKyBaHUX TMpenapariB. Tak,
32 BUKOPUCTAHHS Il 00poOKH HACiHHS miepes ciBOoro Menanopizy y HopMmax 1,0—
1,5 n/T BuTtpaTM CyKymHOi aHTpomoreHHOi eHeprii craHoBuiau 18547-19901
M/Ix/ra ipu 48222—57713 M]Ix/ra BajaoBoi eHeprii, 10 MO3UTUBHO BIUIMHYJIO Ha
dbopmyBaHHSA KOe(DIIIEHTY €HEPreTUYHOI e(PEKTHBHOCTI, SKUW CTaHOBHUB 2,6—2,9
pu 2,5 y KoHTpodi (Tabi. 5.4).

Bognouac 3a BHKOpHCTaHHS THX JK€ HOPM MIKPOOHOTO Mpemapary
MenaHopi3 CyMICHO 3 PEryisiTopoM pocTy pociuH Arponait y Hopmi 0,26 1/t

BUTPATU CYKYNHOI aHTPOMOTEHHOT €Heprii MiIBUIIUIUCH, OJHOYACHO 3pocTaja A0
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60765—62883 M/I>x/ra ii BaJioBa €Hepris Ta MOKa3HUKU KOEe(ILi€EHTa €eHePreTUYHO1

edexTuBHOCTI, siKi ckiaaganu 3,0-3,1.

Taonuus 5.4

Eneprernuna epeKTUBHICTH BUKOPHUCTAHHS Y NOCIBaX BiBCa r0JI03¢PHOIO
MBII Meaanopi3 ta PPP ArpoJaiit (cepeane 3a 2019-2021 pp.)

Burpartu
CYKYITHOT Buxin BasioBoi | Koedirrient
BapianT nocnigy AHTPOIIOTEHHO1 | eHeprii 3 | ra, | eHepreTHYHoi
eHeprii Ha | ra, MIx e(eKTUBHOCTI
M /Ix
bes 3acrocyBaHHs npenapaTiB
(KOHTPOIB) 17958 44895 2,5
Memnanopis 1,0 o/t 18547 48222 2,6
Menanopis 1,25 a/t 19254 53911 2,8
Menanopis 1,5 1/t 19901 57713 2.9
Arpomnaiit 0,26 1/T 18724 48682 2,6
Menanopis 1,0 /T + Arponaiit 20255 60765 3.0
0,26 1/t ’
Menanopis 1,25 n/t +
Arpomnaiit 0,26 n/T 20726 64251 31
Menanopis 1,5 /T + Arponaiit
0.26 1/t 20961 62883 3,0
Arpomaiit 1,0 n/ra 18253 45633 2,5
Menanopis 1,0 /T + Arponaiit
1.0 wra 19607 54900 2,8
Menanopis 1,25 n/t +
Arpomnaiit 1,0 n/ra 20137 60411 3.0
Memnanopis 1,5 1/t + Arponait 20902 62706 3.0
1,0 n/ra ’
Arpomaiit 0,26 1/T + Arponaiit
1.0 wra 19372 54242 2,8
Memnanopis 1,0 1/t + Arponait
0,26 n/T + Arponait 1,0 n/ra 21138 67642 3.2
Memnanopis 1,25 a/T +
Arpomaiit 0,26 1/T + Arpomaiit 21491 68771 3,2
1,0 n/ra
Memnanopis 1,5 1/t + Arponaiit 22798 77975 3.4

0,26 n/T + Arponaiit 1,0 n/ra

3a BukopucTaHHa Arponaity y Hopmi 1,0 n/ra Ha doni nii MenaHopizy

CIIOCTEPITaJIOCh 3MEHILIEHHS BPOXXKANMHOCTI KYyJbTYpU Ta BIANOBIIHO BUTpaATH
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CYKYNHOI aHTPOINOI'€HHOI €Heprii MPOTH BapIaHTIB 13 CYyMICHUM BHKOPHUCTaHHSIM
JUIsL TIepeArnociBHOI 00poOku HaciHHA MenaHopizy 1 Arponaity, mnpote y
BIJTHOIIIEHH] 10 KOHTPOJIIO BUTPATU CYKYITHOI AHTPOIOT€HHO1 €HEPrii 30 UIbIIUIUCH
Ha 1649-2944 M]lx/ra, uo 3abe3neunsio popMyBaHHS MOKa3HUKA KKoedilieHTa
eHepreTuyHoi epeKTMBHOCTI Ha piBHI 2,8—-3,0 mpu 2,5 y KOHTPOIIL.

Bucoka enepretuuHa e(peKTHBHICTh Yy TMOCIBaX BiBCa TOJO3E€pHOTO Oyia
BiIMIY€HAa 3a KOMILIEKCHOI Aii cymimi Menanopizy 1,0; 1,251 1,5 /T 1 Arponaidty
0,26 51/t Ta oONpUCKyBaHHA MOCIBIB Arponaiitom y Hopmi 1,0 n/ra. Tak, y nanux
BapiaHTax JIOCHily BajloBa €HEPris 3pocTaja BITHOCHO KOHTpoJto Ha 22747-32380
M/Ix/ra 3a 30UIbIIEHHS PIBHS eHepreTudHoi edextuBHOCTI A0 3,2-3,4 mpu 2,5 y
KOHTPOJI.

OTxe, sIK TMOKa3alld pe3yNbTaTH JOCHTIIKCHb BUKOPHCTAHHS KOMITO3HIIii
MikpoOHoOTO mpemnapaty Menanopiz y Hopmax 1,0—1,5 11/T 3 perynsitopoM pocTty
pociuH Arpojsaiit y Hopmi 0,26 J71/T 3 HACTYIMHOI 0OpPOOKO0 MOCiIBIB ArposiaiTom
y Hopmi 1,0 n/ra 3abesmedyBanmo (opMyBaHHS JOJATKOBOI'O BpOXKal B
cepenaboMy Ha piBHl 0,54-0,81 T/ra, mo ckimagamo 29204647 rpH./ra
JOTATKOBOTO MpUOYTKY 3a piBHA peHTadbenpHOCTI 154—170%, oOKyImHOCTI

J0JIaTKOBUX BUTpAT — 3,9—5,4 pa3u Ta koedimieHTa eHepreTHyHo1 e(HEeKTUBHOCTI —

3,2-3,4.

BucHoBku 10 po3aiay 5:

1. 3actocyBaHHs B TmociBax BiBca rono3zepHoro MBIl Menanopiz y
O6akoBux cywmimax i3 PPP ArponaiiT 3 mocxoqoBUM 3aCTOCYBaHHSM IIbOTO XK
PETYISITOPA POCTY POCIHH CTBOPIOE HAWOIIBIT CIPUATIMBI YMOBH JIJISI OTPUMAHHS
BHCOKOi BPOKaHOCTI 1 SIKOCTI 3epHA. 30KpeMa HaWBHWINA BPOKAWHICTH BiBCa
rojiozepHoro (GopMmyeTbcst 3a 0OpOOKHM HaCiHHA Iepen ciBOor MenaHopizoMm y
Hopmi 1,5 n/T cymicHo 3 Arpomaiitom y HopMmi 0,26 1/T 3 HACTYNHUM
oOnpUCKyBaHHSM MOCIBIB Arponaiitom y Hopwmi 1,0 71/ra, 1110 B cepeiHbOMY 3a TpHU

POKHU JOCHIIIKEeHb 3a0e3neunio npubdaBky 3epHa Ha piBHi 0,81 T/ra 3a 30UIbIIEHOTO
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Ha 13% noka3znuka macu 1000 3epen, 7% — HaTypu 3epHa, 1,6% — BmIcTy OLIKa 1
6,8% — BMICTY KPOXMAJIIO;

2. Bukopucranns kommnosuilii MikpoOHOro mpemnapary MenaHopi3 y
Hopmax 1,0—1,5 n/T 3 peryasaropoMm pocTy pociiuH Arpojait y Hopmi 0,26 /T 3
HACTYyIHOIO 00poOKOI TOCiBiB Arposaiitom y Hopmi 1,0 1n/ra 3abe3neuye
dbopMyBaHHS JOJATKOBOTO BpoOXkato B cepeaHbomy Ha piBHi 0,54-0,81 T/ra,
J01aTKOBOTO MpUOyTKY — 2920-4647 rpH./ra 3a piBHsA peHTadenbHocTi 154—-170%,
OKYIHOCTI JOJaTKOBUX BUTpaT — 3,9-5,4 pasu Ta KoedillieHTa EHEePreTUYHOI

edexTuBHOCTI — 3,2-3.4.

Mamepianu po3oiny 5 onybaikoeano ma anpobosano 6 npaysx [314].
1. Karpenko V., Marchenko K. Productivity of hulless oats under the
effect of microbiological preparation and a plant growth regulator. Acta Sci. Pol.

Agricultura. 2021. 20(3). P. 113—122. DOI: 10.37660/aspagr.2021.20.3.
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BUCHOBKH

VY nauceprauiiiHiii poOOTI HABEJEHO BHUPIMIEHHS HOBOIO HAayKOBOIO
3aB/JaHHs, fAKE€ TMOoJsrae B OOIPYHTYBaHHI KOMIUIEKCHOI [ii B MOCIBax BiBca
roJI0O3EPHOr0 PI3HUX HOPM MiKpoOHOro mnpenapary MemnaHopi3 (mepeamnociBHa
00poOKa HaCiHHS) 1 peryasaTopa pocTy pOCiuH ArpoJialT (repeanociBHa oOpoOka
HaclHHA Ta OONPHUCKYBaHHSA POCIAMH) Ha (Pi31010r0-010XIMiUHI MpOLECH B
pociMHax 1 MIKpOOIOJIOTT4H1 — IPYHTI, BPOXKalHICTh, SKICTh 3€pHA Ta €KOHOMIUHY
i eHepreTHUHy e(heKTUBHICTh BUPOIIYBAHHS KYJIBTYPH.

1. BcraHoBieHO, IO 3aCTOCYBaHHS MiKpoOHOro mpemnapary MenaHopi3
OKpeMO 1 B CyMilmiax 3 pErylsiTOpOM pOCTY POCIMH ATpONadT MiABUINYE B
pPOCIIMHAX BiBCa rOJI03EPHOTO aKTHBHICTh OCHOBHUX aHTHOKCHJIAHTHUX ()EPMEHTIB
KJIacy OKCHUJOpPEIyKTa3, sKa 3a Jii MiKpoOHOTo mpemnappary MemaHopi3 y HOpMI
1,5 n/T y cymimni 3 peryiastopoM pocty pociauH ArposaiT y Hopmi 0,26 1/t Ta
oOmpucKyBaHHs MO JaHOMY (POHY TOCiBiB ArpojaitoM y HopMi 1,0 i/ra 3pocTae:
karanasu — 37-72%; nepoxcunaszu — 27-41%; nonipenonokcunazu — 28—66%.

2. JHocmimkeHo, mo oO0poOka HaciHHA Tiepea CiBOOIO KOMILIEKCOM
Menanopizy 1,0—1,5 1/t 3 Arpomaiitom 0,26 11/T Ta OOIPUCKYBaHHS IO JTaHOMY
¢dony nociBiB Arponaiitom 1,0 51/ra 3a6e3nedye 3pOCTaHHS B CEPEAHLOMY 32 POKH
JOCJIIJDKEHh BMICTY B JIMCTKaxX BiBCa TOJIO3EPHOTO CyMH XJIOpodiTiB a 1 b 3a
dazamu po3BUTKY KynbTypu Ha 6—20%, 110 € HACTIAKOM CTBOPEHHS JIS POCIHH
OUTBII COPHUATIMBUX YMOB Yy HampsMy MPOXOKEHHS (i31010T0-010XIMIYHAX
MpoLeCiB, Yy TOMY 4YHCIl W CHpPAMOBAaHUX Ha (YHKI[IOHYBAaHHS MITMEHTHOTO
KOMIIJIEKCY JINTKOBOTO amapary KyJIbTYpH.

3. BcranoBneno, mo MiKpoOHHI mpemapaT MenaHopi3 1 PeryisaTop pocTy
pOCIUH ATPOJIAUT 3yMOBIIOIOTH 3POCTAHHS IHTEHCUBHOCTI JWXaHHS POCIMH BiBCa
rOJIO3EPHOTO y cepeaHboMy 3a ¢a3amMu PO3BUTKY KyiabTypu Ha 1-35%, 1o
Y3TOKYETHCS 3 MiJBUIICHOI0 ()EPMEHTATUBHOIO AKTHUBHICTIO POCIHH 32 TICHOTO
KOpeJsiiiHoro 3B’ 513Ky Ha piBH1 0,81.

4. KomrekcHe BHKOpUCTaHHS MenaHopizy 1 ArponaiiTy B mociBax BiBca

rOJIO3EPHOTO CYTTEBO BIUIMBAE HAa AaHATOMIYHY OyAOBY JIMCTKIB, B AKIH
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npoctexyerbest Ha 40-112% 3pocTaHHS IOl  KIITHUH 3a  KOE(IIi€HTa
Mopdoctpyktypu 0,67-0,88, 1m0 CBIIYUTH NPO CTUMYIIOIOUUN BIUIUB JaHHUX
npenapariB y HanpsiMy (pOpMyBaHHsI aHATOMIUHOI CTPYKTYpH JIMCTKOBOT'O arnapary
Me3oMopdHOro Tumy. BapiaHTH KOMIUIEKCHOTO 3aCTOCYBaHHSI MpemnapariB
3abe3neuyoTh Ha 15-26% dopmyBaHHS OUIBIIOTO 3a IUIOMICK JUCTKOBOTO
anapary, SKMl TICHO KOpEIIo€ 3 MOKAa3HUKOM aHATOMIYHOI MOPQOCTPYKTYpH
(r=0,84).

5. HalakTuBHIIIMM MOpUpICT HAJA3eMHOI OioMacuMacd 1 Macu KOpPEHEBOi
CUCTEMH POCJIHMH BIBCA I'0JIO3EPHOr0 OYB 32 BUKOPUCTaHHS B MOCIBaX KOMITO3MIIIT
Menaunopiz 1,25-1,5 a/t + Arponaiit 0,26 1/t + Arpomnaiit 1,0 n/ra, 3aBasiku sxii
CKIaJaJIuCd HAWOUTBII ONTHUMalbHI YMOBH JUISI TIPOXOJDKEHHS OCHOBHHUX
(1310JI0TTYHUX MPOIIECIB Y POCIMHAX, Y TOMY YUCI1 i pPOCTOBUX.

6. 3’d1coBaHO BIUIUB Ha (POTOCHHTETHUYHI TMPOIIECH POCIHWH BIBCA
rojiozepHoro kommnosuiii Memanopiz 1,0-1,5 n/r + Arponaiit 0,26 /T +
Arponant 1,0 n/ra, ski 3a0e3MeuylOTh 3pOCTAHHS YHCTOI TPOTYKTHBHOCTI
doTtocuHTe3y MOCIBIB y cepenHboMy Ha 9—15%. BusiBneHo TICHI KOpemsIiiHi
3B’SI3KM MDK YHCTOIO MPOJYKTUBHICTIO (DOTOCHHTE3y Ta BMICTOM Yy JIHMCTKaX
POCIIMH BiBCa TOJ03EpHOro XJopodiny i iHTeHcuBHICTIO nuxaHHs (r = 0,69; 0,76
BIJIIIOBITHO).

7. BukxopucraHHS B TIOCIBax BIBCa TOJIO3EPHOIO MIKpPOOHOTO TIperapary
MenaHopi3 OKpeMo 1 B MOETHAHHI 3 PETYISATOPOM POCTY POCIUH ATPOJNIAUT CIIpHsE
aKTHUBI3aIll KUTTEMSIIBHOCTI OKpEMHUX TpYIl MIKpoopraHi3miB pusochepu BiBca
rosio3epHoro. HaiOinbIy 4rcenbHICTh OKPEMHUX TPYI MIKPOOPTaHi3MiB BIIMIYEHO 32
KOMILUIEKCHOTO BUKOprcTaHHs Menanopizy (1,0-1,5 /1) 1 Arpomaiity (0,26 /T + 1,0
7/ra), e TEePEBUINECHHS Y CEPeIHROMY 3a POKaMHU JOCIIIKEHb 1 (hazaMu pO3BUTKY
KyJapTypu ckiagaino 24-55% (3aranbHa 4YHMCENbHICTH Oaktepii), 18-42%
(mikpominetn), 23-34% (nitpudikyBanpHi Oakrepii), 16-26% (1IETHOIO30IITHIHI
Oaktepii), 23—41% (Azotobacter), 22—-35% (Clostridium pasteurianum).

8. BcraHoBieHO, 110 HalBUIly BpOXKAWHICTh 3€pHAa TOCIBU BIBCA

rojio3epHoro (GopmyroTh 3a OOpOOKM HACIHHS TMepea ciBOoro MenaHopizoM y
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HopMmi 1,5 75/t cymicHo 3 Arpomaiitom y Hopmi 0,26 1/T 3 HacTylnHUM
OONpUCKYBaHHSAM MOCIBIB ArpomaiitoM y Hopmi 1,0 n/ra, mo 3abe3neuye
npubaBky 3epHa Ha piBHi 0,81 T/ra 3a 30u1pIeHUX HA 13% — noka3zuuka macu 1000
3epeH, 7% — Hatrypu 3epHa, 1,6% — BMicTy B 3epHi Ouika 1 6,8% — BMICTY
KpoxmMaito. BukopucTanHs i€l KOMMIO3ULi IpenapatiB 3a0e3neuye (GpopmyBaHHS
JOIaTKOBOTO MpuOyTKy Ha piBHI 4647 rpH./ra 3a piBHS peHTadenbHOCTI 170%,
OKYMHOCTI JIOJIaTKOBMX BHUTpaT — 5,4 pa3su 1 KoedilieHTa EHEePreTuyHol

edexTuBHOCTI — 3,4.

PEKOMEH/JAIIIl BAPOBHUIITBY
3 MEeTOI0 MIJBUILICHHS YPOXKaMHOCTI 1 SKOCTI 3€pHa BiBCa T'OJIO3EPHOTO Y
TEXHOJIOTISIX HMOro BHPOIIYBAaHHS CIiJl 3aCTOCOBYBAaTH CYMIIl MIKpPOOHOTO
npernapaty Menanopiz y Hopmi 1,5 /T (3arambHe 4HCIO JKUTTE3IaTHUX
mikpoopranismis 2,5 x 107 KYO/cm?) 3 perynaropom pocty pocnun Arponaiit y
HopMmi 0,26 1/T — ;1 mepennociBHOI 0OpoOku HaciHHA 1 Arposaiit y HopMmi 1,0

J/ra — nJig OONPUCKYBaHHS MOCIBIB 110 JaHOMY (GoHY Y (ha3y KYIIiHHS KYJIbTYPH.
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Taomuis A. 1

AKTHBHICTh aHTHOKCHAAHTHHUX (pEPMEHTIB y JIMCTKAX BiBCa roJ103¢pHOIo 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3za Buxoay B TpyOKy, 2019 p.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJib MKMoJib okcuja3a, MKMoJib
BapianT nocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
P AoCILY H,O,/r cupoi | reaskony/r cupoi ackopOi1HOBOT
PEYOBHHH 32 Macu 3a 1 XB. KHUCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBaHHs
npenapariB (KOHTPOJIb) 17.9 65,9 22,4
Menanopi3z 1,0 /T 18,8 67,8 23,5
Menanopis 1,25 n/t 19,7 69,3 24,0
Menanopis 1,5 /1 20,9 70,7 25,2
Arpomnaiit 0,26 1/t 19,3 68,5 23,7
Menaunopi3 1,0 /T +
Arponaiit 0,26 1/t 22,1 71.8 26,2
Menanopis 1,25 n/t +
Arponaiit 0,26 1/T 22,7 72,6 27,2
Menanopis 1,5 n/t +
Arponaiit 0,26 1/T 24.4 75,3 28,9
Arpomnaiit 1,0 n/ra 18,7 67,2 23,1
MGHaHOPIS 1,0 a/tT + 20.6 70.4 25.1
Arponaiirt 1,0 n/ra
MGHaHOPIS 1,25 /T + 212 70.8 25.8
Arponaiit 1,0 n/ra
MGHaHOPIS 1,5 a/t + 233 73.8 27.8
Arponaiit 1,0 n/ra
Arpomaiit 0,26 /T +
Arpomaiit 1,0 n/ra 20,0 69,5 24,3
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 25,1 76,4 30,0
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiir 0,26 1/t + 27,0 77,1 31,6
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 29,1 83,4 34,2
Arpomaiit 1,0 n/ra
HIPys 11 4,9 2,0
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Tadonuis A. 2

AKTHBHICTh AHTHOKCHIAHTHUX (pepPMEHTIB y JIMCTKAX BIBCa I'0JI03€PHOIO0 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3za Buxoay B TpyOKy, 2020 p.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJib MKMoJib okcujaza, MKMoJib
BapianT 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
P AocLy H,O,/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBaHHs
npenaparisB (KOHTPOJIb) 213 76,4 28,9
Menanopis 1,0 1/t 29,6 79,7 30,3
Menaunopis 1,25 n/t 30,8 81,7 31,2
Menanopis 1,5 n/t 32,4 84.6 33,1
Arpomnaiit 0,26 1/t 29.8 80,3 30,6
Menaunopi3 1,0 /T +
Arpomnaiit 0,26 1/T 34,1 87,8 34.8
Menanopis 1,25 n/t +
Arpomnaiit 0,26 1/T 35,6 89,4 36,4
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 38,7 91,8 40,1
Arpomnaiit 1,0 n/ra 28,9 79,2 29,9
MCHaHOPIS 1,0 n/tT + 317 $3.6 32.9
Arponairt 1,0 n/ra
MGHaHOPIS 1,25 a/t + 33,2 85.8 33.7
Arponaiit 1,0 n/ra
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 35.9 90,9 37,9
ArponaILIT 0,26 n/T + 31.4 $3.0 31.9
Arponaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 41,4 92,7 41,3
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 42,6 94,0 43,9
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 /T + 46,9 98,2 46,7
Arpomaiit 1,0 n/ra
HIPys 1,1 4,0 2,1
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Tadonuis A. 3

AKTHBHICTh AHTHOKCHIAHTHUX (pepPMEHTIB y JIMCTKAX BIBCa I'0JI03€PHOIO0 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3za Buxoay B TPyOKy, 2021 p.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJib MKMoJib okcujaza, MKMoJib
Bapiant nocii PO3KJIaIEHOTO OKHCHEHOTO OKHCHEHOT
p AOCTIALY H>O,/r cupoi | rBasgkoay/r cupoi acKopOiHOBOT
p Y p
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBaHHs
npenaparisB (KOHTPOJIb) 22,0 70,1 25,0
Menanopis 1,0 1/t 23,4 73,7 26,8
Menaunopis 1,25 n/t 23,9 75,6 27,7
Menanopis 1,5 n/t 25,3 78,0 29,3
Arpomnaiit 0,26 1/t 23.5 74,1 27,3
Menaunopi3 1,0 /T +
Arponaiit 0,26 n/T 26,2 80,6 30,9
Menanopis 1,25 n/t +
Arponaiit 0,26 n/T 21,2 82,2 31,6
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 28,5 82,7 33,5
Arpomnaiit 1,0 n/ra 23,1 72,5 26,4
Menanopi3 1,0 /T +
Arponairt 1,0 n/ra 24,7 71,8 28,9
Menanopis 1,25 n/t +
Arponaiit 1,0 n/ra 25,6 79,7 29,7
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 28,1 82,6 32.4
Arpomnaiit 0,26 1/t +
Arponaiit 1,0 n/ra 24,0 76,6 28,5
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 294 84,4 35,0
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 30,5 86,1 37,3
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 /T + 34,1 91,2 41,4
Arpomaiit 1,0 n/ra
HIPys 1,3 3,1 L7
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Taonuis A. 4

AKTHBHICTh AHTHOKCHIAHTHUX (pepPMEHTIB y JIMCTKAX BIBCa I'0JI03€PHOIO0 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3a uBitinus, 2019 p.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJib MKMoJib okcujaza, MKMoJib
Bapiant nocii PO3KJIaIEHOTO OKHCHEHOTO OKHCHEHOT
p oy H>Oy/r cupoi | reasikony/r cupoi acKopOiHOBOT
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
bes 3aCTOCYBaHHs 24.9 71.1 30,6
npenaparisB (KOHTPOJIb)
Menanopis 1,0 1/t 25,8 75,7 32,6
Memnanopis 1,25 a/T 26,6 77,6 33,4
Menanopis 1,5 n/t 27.9 80,3 34,8
Arpomnaiit 0,26 1/t 26,0 76,1 32,8
Menaunopi3 1,0 /T +
Arponaiit 0,26 n/T 29,1 83,7 35,5
Menanopis 1,25 n/t +
Arponaiit 0,26 n/T 29,8 85,2 36,3
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 32,1 87,8 37,5
Arpomnaiit 1,0 n/ra 25,6 74,1 32,2
Menanopi3 1,0 /T +
Arponairt 1,0 n/ra 21,3 79,6 344
Menanopis 1,25 n/t +
Arponaiit 1,0 n/ra 28,3 82,0 35,2
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 30,6 86,4 37,2
Arpomnaiit 0,26 1/t +
Arponaiit 1,0 n/ra 26,6 78,1 33,9
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 32,6 88,9 38,2
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 33,6 90,7 39,2
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 36,8 92,5 42,6
Arpomaiit 1,0 n/ra
HIPys 1,3 3,4 1,9
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Tabonuis A. 5

AKTHBHICTh AHTHOKCHIAHTHUX (pepMEHTIB y JIMCTKAX BiBCa r0JI03epPHOIO 3a

aii MBII Menanopis i PPP Arpoaaiit

(da3a uBitinas, 2020 p.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJib MKMoJib okcujaza, MKMoJib
Bapiant nocii PO3KJIaIEHOTO OKHCHEHOTO OKHCHEHOT
P AocLy H,O,/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBaHHs
npenaparisB (KOHTPOJIb) 36,7 83,2 4L.1
Menanopis 1,0 i/t 38,9 89,7 44,1
Menaunopis 1,25 n/t 39,5 89,9 46,0
Menanopis 1,5 n/t 41,0 94.8 48,2
Arpomnaiit 0,26 1/t 39,3 88,7 44.8
Menaunopi3 1,0 /T +
Arponaiit 0,26 n/T 43,0 98,3 49,3
Menanopis 1,25 n/t +
Arponaiit 0,26 n/T 43,9 1015 S1.1
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 47,9 103,9 52,9
Arpomnaiit 1,0 n/ra 38,6 85,7 43,6
Menanopi3 1,0 /T +
Arponairt 1,0 n/ra 40,4 94,2 41,3
Menanopis 1,25 n/t +
Arponaiit 1,0 n/ra 42,0 96,5 48,9
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 43,5 103,1 >1.4
Arpomnaiit 0,26 1/t +
Arponaiit 1,0 n/ra 39,6 91,0 46,9
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 49,6 106,3 53,6
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arponaiit 0,26 1/t + 50,6 108.,6 55,0
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 52,4 117,3 58,4
Arpomaiit 1,0 n/ra
HIPys 1,5 3,1 1,3
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Tadonuis A. 6

AKTHBHICTh AHTHOKCHIAHTHUX (pepPMEHTIB y JIMCTKAX BIBCa I'0JI03€PHOIO0 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3a uBitinusg, 2021 p.)

Karanasza, [lepokcunasa, [Tomideno:n-
MKMoJib MKMoJib okcujaza, MKMoJib
Bapiant nocii PO3KJIaIEHOTO OKHCHEHOTO OKHCHEHOT
P AocLy H,O,/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBaHHs
npenaparisB (KOHTPOJIb) 31,0 79,5 37,2
Menanopis 1,0 1/t 32,3 81,8 39,1
Menaunopis 1,25 n/t 33,7 84,0 40,4
Memnanopis 1,5 n/T 35,0 86,7 42.8
Arpomnaiit 0,26 1/T 32,8 82,4 39,8
Menaunopi3 1,0 /T +
Arponaiit 0,26 n/T 36,1 89,4 43,4
Menanopis 1,25 n/t +
Arponaiit 0,26 n/T 37,5 91.4 44,3
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 39,0 3.1 43,3
Arpomnaiit 1,0 n/ra 32,2 80,9 38,6
Menanopi3 1,0 /T +
Arponairt 1,0 n/ra 34,9 85,3 42,0
MGHaHOPIS 1,25 a/t + 35.6 88.2 43.0
Arponaiit 1,0 n/ra
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 38,5 92,1 44.8
ArponaILIT 0,26 n/T + 34,1 84.3 41.0
Arponaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 39,3 94,9 45,7
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 40,3 97,0 46,2
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 1/T + 42,5 100,9 47,8
Arpomaiit 1,0 n/ra
HIPys 1,1 2,4 1,1
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Taonuus b. 1

IHTeHCHBHICTH IMXaHHA POCJIMH BiBCa roJ103¢pPHOIO 3a
Bukopucranusa MBII Mesanopiz ta PPP ArpoJaiir,
(mr CO2/r cupoi peyoBunu 3a 1 roauny, ¢gasa Buxoay B TpyoKy)

- - Cepenne 3a % no
Bapian gocminy | 2019 p. | 2020 p. | 2021 p. | BN |00

bes sacrocysanns 0.64 | 079 | 0,73 0,72 100
npenapariB (KOHTPOJIb)
Menanopi3z 1,0 /1 0,66 0,84 0,74 0,75 104,2
Menanopis 1,25 n/t 0,66 0,85 0,76 0,76 105,6
Menaunopis 1,5 /1 0,67 0,87 0,77 0,77 106,9
Arpomnaiit 0,26 1/t 0,66 0,84 0,75 0,75 104,2
Menaunopi3 1,0 /T +
Arponaiit 0,26 1/t 0,68 0,91 0,79 0,79 109,7
Menanopis 1,25 n/t +
Arponaiit 0,26 1/t 0,69 0,94 0,80 0,81 112,5
Menanopis 1,5 n/t +
Arpomaiit 0,26 1/t 0,72 0,96 0,83 0,84 116,7
Arpomnaiit 1,0 n/ra 0,65 0,80 0,74 0,73 101,4
Menariopis 1.0 't + 067 | 087 | 076 0,77 106.9
Arponaiit 1,0 n/ra
Menasiopis 1,25 T+ | 66 | g9 | 0,78 0,78 108,3
Arponaiit 1,0 n/ra
Menariopis 1.5 't + 0,70 | 094 | 081 0,82 113,9
Arponaiit 1,0 n/ra
Arponaiit 0,26 w/r + 0,66 | 086 | 076 0,76 105,6
Arpomaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 0,73 0,98 0,84 0,85 118,1
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arponait 0,26 i/t + 0,76 1,00 0,87 0,88 122,2
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiit 0,26 1/t + 0,82 1,07 0,91 0,93 129,2
Arpomaiit 1,0 n/ra
HIPys 0,04 0,03 0,06
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Tadonuis b. 2

IHTeHCHBHICTH IMXaHHA POCJIMH BiBCa roJ103¢pPHOIO 3a
Bukopucranusa MBII Mesanopiz ta PPP ArpoJiaiir
, pa3a uBIiTIHHA)

(mr CO2/r cupoi peyoBuHHu 32 1 roauuH

Bapi | 2019p. | 2020 p. | 2021 p. | abvans | %0
apiaHT J0CTiny i ) ) 3a TpH

p p p ok | KOHTPOIIO
bes sactocysanHa 1,06 | 1,20 1,14 1,13 100
npenapariB (KOHTPOJIb)
Menanopi3z 1,0 1/t 1,08 1,24 1,17 1,16 102,7
Menaunopis 1,25 n/t 1,09 1,26 1,18 1,18 104,4
Menaunopis 1,5 1/t 1,12 1,29 1,21 1,21 107,1
Arpomnaiit 0,26 1/t 1,08 1,26 1,17 1,17 103,5
Menaunopi3z 1,0 /T +
Arponaiir 0.26 /1 1,13 1,31 1,23 1,22 108,0
Menanopis 1,25 n/t +
Arponaiir 0.26 /1 1,15 1,33 1,25 1,24 109,7
Menaunopis 1,5 /T +
Arponaiir 0.26 /1 1,21 1,40 1,31 1,31 115,9
Arpomnaiit 1,0 n/ra 1,07 1,24 1,16 1,16 102,7
Menariopis 1,0 2/t + Lir | 128 | 120 1,20 106,2
Arponaiit 1,0 n/ra
Menaropis 1,25 n/r + 1L13 | 130 | 122 1,22 108,0
Arponaiit 1,0 n/ra
Menaropis 1,5 '+ 1,19 | 137 | 128 1,28 113,3
Arponaiit 1,0 n/ra
Arponaiit 0,26 w/r + Lo | 127 | 1,19 1,19 1053
Arponaiit 1,0 n/ra
Menanopi3z 1,0 /T +
Arpomaiit 0,26 /T + 1,23 1,42 1,32 1,32 116,8
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 1,25 1,45 1,34 1,35 119,5
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 1/T + 1,30 1,56 1,41 1,42 125,7
Arpomaiit 1,0 n/ra
HIPys 0,03 0,05 0,04
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Taonuis B. 1

3arajbHa uynceNabHiCTH OaKTepiii pu3ocdepu BiBca rososepuoro 3a aii MBII
Meaanopi3 i PPP ArpoJaaiit (pa3a ¢a3a Buxoay B Tpyoky)

Tuc. KYO B | r rpyHTY

Bapiant nocmizy 2019 p. 2020p. | 2021p.
be3 3actocyBaHHS mpernapaTiB 791 908 260
(KOHTPOJIb)
Menaunopi3 1,0 1/t 912 1013 946
Menaunopis 1,25 n/t 922 1024 960
Menanopis 1,5 /1 935 1050 980
Arpomnaiit 0,26 1/T 915 1019 949
Menanopi3z 1,0 1/t + Arponaiir 0,26 948 1070 992
/T
Menanopis 1,25 1/t + Arpomaiit 967 1094 1013
0,26 1/t
Menanopis 1,5 i/t + Arponair 0,26 993 1115 1040
/T
Arpomnaiit 1,0 n/ra 902 1001 937
Menanopi3 1,0 i/t + Arpomaiit 1,0 930 1039 972
a/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 038 1052 985
n/ra
Menanopi3 1,5 n/t + Arpomaiit 1,0 973 1105 1024
a/ra
Arpomaiit 0,26 1/T + Arpomnaiir 1,0 924 1036 963
a/ra
Menanopi3s 1,0 /T + Arpomnaiir 0,26 999 1123 1052
1/T + Arpomaiit 1,0 n/ra
Menanopis 1,25 1/t + Arpomaiit 1022 1140 1076
0,26 1/t + Arpomaiit 1,0 n/ra
Menanopi3 1,5 /T + Arpomnaiir 0,26 1063 1249 1126
1/t + Arpomaiit 1,0 n/ra
HIPys 48 51 40
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Tabnuus B. 2
3arajbHa YnceJbHICTh MIKpOMiLeTiB pu3ocdepu BiBCa roJI03¢pHOIO 3a il
MBII Meaanopi3s i PPP Arpoaaiirt (¢pa3a ¢a3a Buxoay B TpyoKy)

Tuc. KYO B | r rpyHTYy

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 191 754 237
(KOHTPOJIb)
Menaunopis 1,0 1/t 196 260 244
Menanopis 1,25 n/t 204 265 251
Menaunopis 1,5 /1 211 273 262
Arpomnaiit 0,26 1/T 199 263 249
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 217 730 270
Menanopis 1,25 1/t + Arpomaiit 273 )35 73
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 230 298 39
Arpomnaiit 1,0 n/ra 194 258 240
Menanopi3 1,0 i/t + Arpomaiit 1,0 209 71 260
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 213 276 264
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 277 739 279
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 205 267 254
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 237 314 298
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 249 336 316
Menanopi3 1,5 i/t + Arpomnaiit 0,26
1/T + Arpomaiit 1,0 n/ra 262 369 334
HIPys 12 17 10
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Taonuis B. 3

3arajbHa YnceJbHICTh 0aKTepii pusocepu BiBca rosozepuoro 3a aii MBII

Meaanopis i PPP ArpoJaiit (pa3a uBitinas)

Tuc. KYO B | 1 rpyHTY

Bapiant nocmizy 2019 p. 2020p. | 2021p.
be3 3actocyBanHS mpernapaTiB 841 087 903
(KOHTPOJIb)
Menaunopisz 1,0 i/t 970 1133 957
Menanopis 1,25 n/t 981 1151 987
Menaunopis 1,5 /1 1008 1175 1026
Arpomnaiit 0,26 1/T 974 1137 965
Menanopi3z 1,0 /T + Arponaiir 0,26 1039 1205 1056
/T
Menanopis 1,25 1/t + Arpomaiit 1075 1238 1071
0,26 1/t
Menanopis 1,5 i/t + Arponair 0,26 1115 1284 1109
/T
Arpomnaiit 1,0 n/ra 961 1124 950
Menanopi3 1,0 i/t + Arpomaiit 1,0 998 1147 1010
a/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 1021 1185 1041
a/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 1085 1263 1084
a/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 986 1145 909
a/ra
Memnanopis 1,0 n/t + Arpomnaiit 0,26 1132 1294 1122
1/T + Arpomaiit 1,0 n/ra
Menanopis 1,25 1/t + Arpomaiit 1150 1310 1173
0,26 n/T + Arponaiit 1,0 n/ra
Menanopi3 1,5 /T + Arpomnaiir 0,26 1177 1342 1248
1/t + Arpomaiit 1,0 n/ra
HIPys 33 29 31
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Taonuis B. 4

3arajbHa YnceJbHICTh MIKpOMiLeTiB pu3ocdepu BiBCa roJI03¢pHOIO 3a il

MBII Meaanopi3 i PPP Arpoaaiirt (¢pa3a usiTiHHs)

Tuc. KYO B | 1 rpyHTYy

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 209 271 65
(KOHTPOJIb)
Menaunopis 1,0 1/t 212 276 271
Menanopis 1,25 a/T 219 282 277
Menanopis 1,5 1/t 225 289 285
Arpomnaiit 0,26 1/T 216 280 274
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 231 294 290
Menanopis 1,25 1/t + Arpomaiit 234 297 290
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 240 309 301
Arponaiit 1,0 n/ra 210 274 270
Menanopi3 1,0 i/t + Arpomaiit 1,0 293 736 %3
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 279 291 87
n/ra
Menanopi3 1,5 i/t + Arpomnaiir 1,0 237 301 296
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 291 )33 730
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 249 316 310
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 260 328 319
Menanopi3 1,5 1/t + Arpomnaiit 0,26
1/T + Arpomaiit 1,0 n/ra 274 346 329
HIPys 10 14 12
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YuceJbHICTh HITPU(PIKYBATBHUX MIKPOOPraHi3mMiB pusocdepu BiBca
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Tabmums /. 1

rosiozepHoro 3a aii MBII Meaanopi3 i PPP Arpoaaiit (¢paza Buxoay B TpyOKy)

Tuc. KITHH/T TPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHS mpernapaTiB 137 161 150
(KOHTPOJIb)
Menanopis 1,0 o/t 143 166 157
Menanopis 1,25 a/t 147 169 161
Menanopis 1,5 n/t 151 173 167
Arpomnaiit 0,26 1/T 144 167 159
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 155 175 171
Menanopis 1,25 1/t + Arpomnaiit 158 182 176
0,26 1/t
Jl://[fHaHOpB 1,5 a/T + Arponaiit 0,26 167 191 184
Arponaiit 1,0 n/ra 142 165 156
Menanopi3 1,0 1/t + Arpomaiit 1,0 148 172 163
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 151 174 168
n/ra
Menanopi3 1,5 i/t + Arpomnaiir 1,0 161 183 179
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 148 170 162
n/ra
Menanopi3s 1,0 /T + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 170 195 187
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 172 200 189
Menanopi3 1,5 n/t + Arpomnaiir 0,26
1/t + Arpomaiit 1,0 n/ra 180 212 202
HIPys 10 11 16
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Tabmums [1. 2

Tuc. KITUH/T TPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 174 209 197
(KOHTPOJIb)
Memnanopis 1,0 o/t 185 216 204
Menanopis 1,25 a/T 187 218 208
Menanopis 1,5 1/t 192 224 213
Arpomnaiit 0,26 1/T 185 216 205
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 200 26 719
Menanopi3z 1,25 1/t + Arponaiit 206 34 230
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 16 244 37
Arponaiit 1,0 n/ra 183 214 203
Menanopi3 1,0 i/t + Arpomaiit 1,0 191 1 212
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 193 95 715
n/ra
Menanopis 1,5 i/t + Arpomnaiir 1,0 207 939 731
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 190 270 510
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 221 249 240
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 227 256 249
Memnanopis 1,5 0/t + Arpomnaiit 0,26
1/T + Arpomaiit 1,0 n/ra 245 267 265
HIPys 16 20 22




200

Tabmums /1. 3
YuceJbHICTH HETI01030JiTHYHIX MIKPOOpraHizamMiB puzocdepu BiBca
rosiozepHoro 3a aii MBII Meaanopi3 i PPP Arpoaaiit (¢paza Buxoay B TpyOKy)

Tuc. KITUH/T TPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 200 291 230
(KOHTPOJIb)
Memnanopis 1,0 o/t 205 304 234
Menanopis 1,25 n/t 210 312 241
Menaunopis 1,5 /1 216 321 245
Arpomnaiit 0,26 1/T 207 307 235
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 294 331 751
Menanopi3s 1,25 1/t + Arposnaiit 279 338 153
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 35 351 265
Arponaiit 1,0 n/ra 203 300 231
Menanopi3 1,0 i/t + Arpomaiit 1,0 213 318 242
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 216 325 246
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 230 344 261
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 212 315 241
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 236 353 269
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 240 338 273
Menanopi3 1,5 /T + Arpomnaiir 0,26
1/T + Arpomnaiit 1,0 n/ra 249 376 281
HIPys 10 9 11
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Tabmums /1. 4
YuceJbHICTH HETI01030JiTHYHIX MIKPOOpraHizamMiB puzocdepu BiBca
rosiozepHoro 3a aii MBIl Meaanopi3 i PPP Arpoaaiirt (¢pa3a uBiTinHs)

Tuc. KITUH/T TPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 310 304 342
(KOHTPOJIb)
Menaunopis 1,0 1/t 319 404 356
Menanopis 1,25 a/T 324 409 363
Menanopis 1,5 1/t 332 416 369
Arpomnaiit 0,26 1/T 321 406 357
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 338 425 378
Menanopis 1,25 1/t + Arpomaiit 349 430 332
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 356 449 397
Arponaiit 1,0 n/ra 315 403 352
Menanopi3 1,0 i/t + Arpomaiit 1,0 378 412 367
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 333 418 373
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 351 441 393
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 326 411 365
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 360 453 401
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 366 463 408
Menanopi3 1,5 /T + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 373 481 428
HIPys 11 15 13
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Tabmums /1. 5

YnceabHicTh 0akTepiii poay Azotobacter puzocdepu BiBca rosio3epHoro 3a
aii MBII Meaanopi3 i PPP Arpoaaiit (¢pa3za Buxoay B TpyOKy)

% 00pOCINX KOJOHIAMH IPYJI0Y0K
BapianT nocniay IpyHTY

2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 67 71 70
(KOHTPOJIb)
Memnanopis 1,0 o/t 70 73 73
Menanopis 1,25 a/t 72 78 76
Menanopis 1,5 n/t 74 81 79
Arpomnaiit 0,26 1/T 70 75 74
Menanopi3z 1,0 1/t + Arponaiir 0,26 76 24 31
/T
Menanopis 1,25 1/t + Arpomaiit 73 26 24
0,26 1/t
Menaunopis 1,5 i/t + Arpomnaiir 0,26 27 90 g7
/T
Arponaiit 1,0 n/ra 68 71 72
Menanopi3 1,0 i/t + Arpomaiit 1,0 73 20 78
n/ra
Menanopis 1,25 n/t + Arpomnaiit 1,0 75 23 20
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 20 23 25
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 79 79 77
n/ra
Menanopi3s 1,0 /T + Arponaiir 0,26 85 91 01
1/T + Arpomaiit 1,0 n/ra
Memnanopis 1,25 a1/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 88 94 %5
Menanopis 1,5 1/t + Arpomnaiit 0,26
1/T + Arpomaiit 1,0 n/ra o4 99 o7
HIPys 3 4 2
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Tabmums /1. 6

YnceabHicTh 0akTepiii poay Azotobacter puzocdepu BiBca rosio3epHoro 3a
aii MBII Meaanopi3 i PPP Arpoaaiit (¢pa3a uBiTinHs)

% 00pOCINX KOJOHIAMH IPYJI0Y0K
BapianT nocniay IpyHTY

2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 74 75 75
(KOHTPOJIb)
Memnanopis 1,0 n/t 77 78 76
Menanopis 1,25 a/t 80 80 77
Menanopis 1,5 n/t 83 83 80
Arpomnaiit 0,26 1/T 78 79 76
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 25 24 27
Menanopis 1,25 1/t + Arpomaiit 25 26 24
0,26 1/t
Menaunopis 1,5 i/t + Arpomnaiir 0,26 27 91 29
/T
Arponaiit 1,0 5i/ra 76 77 75
Menanopi3 1,0 i/t + Arpomaiit 1,0 27 31 79
n/ra
Menanopis 1,25 n/t + Arpomnaiit 1,0 24 23 31
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 26 23 27
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 21 20 73
n/ra
Menanopi3s 1,0 /T + Arponaiir 0,26
1/T + Arpomaiit 1,0 n/ra 20 4 02
Memnanopis 1,25 a1/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 94 4 %5
Menanopi3 1,5 /T + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra %9 99 o8
HIPys 4 2 5
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Tabmums . 7
YuceasHicts 0akrepiit pony Clostridium pasteurianum pusocdepu BiBca
rosiozepHoro 3a aii MBII Meaanopi3 i PPP Arpoaaiit (¢paza Buxoay B TpyOKy)

TUC. KJIITUH/T IPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 431 6.10 5.02
(KOHTPOJIb)
Menaunopis 1,0 1/t 4,52 6,28 5,19
Menanopis 1,25 n/t 4,69 6,40 5,29
Menaunopis 1,5 /1 4,75 6,55 5,48
Arpomnaiit 0,26 1/t 4,57 6,35 5,22
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 4.86 6.76 5.69
Menanopis 1,25 1/t + Arpomaiit 4.96 6.92 5.92
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 5.12 7.15 6.14
Arponaiit 1,0 n/ra 4,50 6,25 5,17
Menanopi3 1,0 i/t + Arpomaiit 1,0 473 6.48 5.43
a/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 478 6.59 5.54
a/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 4.99 6.97 5.92
a/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 470 6.41 5.65
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 5,28 7,36 6,40
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 3,50 7,45 6,62
Menanopi3 1,5 /T + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 6,03 7.87 6,94
HIPys 1,94 1,31 1,60
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Tabmums []. 8
YuceasHicts 0akrepiit pony Clostridium pasteurianum pusocdepu BiBca

TUC. KJIITUH/T IPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 10,12 12.27 11,74
(KOHTPOJIb)
Menaunopis 1,0 1/t 10,44 12,93 12,29
Menanopis 1,25 n/t 10,60 13,10 12,44
Menaunopis 1,5 /1 10,82 13,41 12,96
Arpomnaiit 0,26 1/t 10,47 13,01 12,34
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 11,02 14.05 13.27
Menanopis 1,25 1/t + Arpomaiit 11.26 14.37 13.58
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 12,03 14.88 14,03
Arponaiit 1,0 n/ra 10,32 12,77 12,14
Menanopi3 1,0 i/t + Arpomaiit 1,0 1073 13.34 12,69
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 10.86 13.61 13.09
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 11,61 14.63 13.73
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 10,64 13.19 12.59
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 12,14 15,19 14,37
Memnanopis 1,25 a1/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 12,53 15,74 14,68
Menanopi3 1,§ 1/T + Arpomaiir 0,26 13.30 16.45 15.07
1/T + Arpomaiit 1,0 n/ra
HIPys 1,61 1,43 1,93
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Taomuus E. 1

Maca 1000 3epen BiBca rosnozepuoro copry Mupcem 3a pukopucranusa MBII
MeJanopis ta PPP ArpoJaaiit, r

BapianT nocniny 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 25.7 26.9 26.3
(KOHTPOJIb)
Menanopis 1,0 1/t 26,0 27,4 26,9
Menanopis 1,25 n/t 26,2 27,5 27,1
Menaunopis 1,5 /1 26,5 28.0 27,6
Arpomnaiit 0,26 1/t 26,0 27,4 27,0
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 26,7 28.4 27.9
Menanopi3s 1,25 1/t + Arponaiit 26.9 28.8 28.0
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 27.1 29.2 28.3
Arpomnaiit 1,0 n/ra 25,8 27,2 26,5
Menanopi3 1,0 i/t + Arpomaiit 1,0 26.4 27.8 27.4
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 26.6 28.2 27.7
n/ra
Menanopi3 1,5 1/t + Arpomnaiir 1,0 27.0 29.1 28.1
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 26.2 277 )
n/ra
Menanopis 1,0 /T + Arpomnaiir 0,26
1/t + Arpomnaiit 1,0 /ra 27,5 29,3 28,4
Memnanopis 1,25 a1/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 28,0 29,6 23,8
Memnanopis 1,5 0/t + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 28,4 30.8 29,5
HIPys 0,5 0,7 0,9
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Taonuus E. 2

Harypa 3epHa BiBca rososepuoro coprty Mupcem 3a Bukopuctanass MBII
MeJianopi3 ta PPP ArpoJaiit, 1/

Bapiant gocniny 2019 p. 2020 p. 2021 p.
be3 3actocyBanHs npenaparis 607.2 620.4 615.8
(KOHTPOJIb)
Menanopis 1,0 1/t 612,0 623,5 622,3
Menanopis 1,25 n/t 616,4 626,0 623.9
Menaunopis 1,5 /1 619,7 630,1 627,0
Arpomnaiit 0,26 n/T 614,2 624.3 623.0
Jl;//I;:HaHopB 1,0 n/T + Arponaiit 0,26 621.8 634.0 631.7
Menanopis 1,25 1/t + Arponaiit 623.5 637.2 636.1
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 627.9 644.0 642.9
Arponaiit 1,0 n/ra 610,3 622,7 620,5
Menanopi3 1,0 1/t + Arpomaiit 1,0 618.0 628.4 625.8
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 620.1 632.3 629.1
n/ra
J1;//[;::1121ﬂop13 1,5 n/T + Arpomnaiir 1,0 625.0 640.5 638.4
ﬁx/?;onaln 0,26 n/T + Arpomnaiir 1,0 617.5 627.1 624.7
Menanopi3 1,9 1/t + Arpomnaiit 0,26 630.0 652.4 651.2
1/t + Arpomnaiit 1,0 /ra
Menanopis 1,25 1/t + Arpomaiit
0,26 n/T + Arponaiit 1,0 n/ra 636.1 660.3 654,0
Menanopi3 1,§ 1/T + Arpomnaiit 0,26 642.4 669.4 665.7
1/T + Arpomaiit 1,0 n/ra
HIPys 6 8 5
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Taonus E. 3

BwmicT Oisika B 3epHi BiBca ros103epHoro copry Mupcem 3a BUKOPUCTAHHA
MBII Meaanopi3 Ta PPP Arpoaaiit, %

BapianT nocniny 2019 p. 2020 p. 2021 p.
be3 3actocyBanHs npenaparis 12.1 127 12.7
(KOHTPOJIb)
Menanopis 1,0 1/t 12,2 12,9 13,0
Menanopis 1,25 n/t 12,4 13,1 13,2
Menaunopis 1,5 /1 12,7 13,5 12,8
Arpomnaiit 0,26 n/T 12,2 13,0 13,3
Jl;//I;:HaHopB 1,0 n/T + Arponaiit 0,26 12.8 13,7 13.3
Menanopi3z 1,25 1/t + Arponaiit 13,0 13.9 13.5
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 13.3 14.1 12,6
Arponaiit 1,0 n/ra 12,1 12,8 13,2
Menanopi3 1,0 1/t + Arpomaiit 1,0 12,5 13.4 13.2
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 12,7 13.6 13.4
n/ra
Menanopi3 1,5 i/t + Arpomnaiit 1,0 13.0 14.0 13.1
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 12.4 13.3 13.6
n/ra
Menanopi3s 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 13,3 14,1 13,7
Menanopis 1,25 1/t + Arpomaiit
0,26 n/T + Arponaiit 1,0 n/ra 13.6 14,3 14,0
Menanopi3 1,5 /T + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 13,7 144 12,7
HIPys 0,1 0,2 0,3
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Taonuus E. 4

BMicT kpoxmaJiiio B 3epHi BiBca roJjiosepHoro copry Mupcem 3a
Bukopuctanusi MBII Meaanopis Ta PPP Arpoaaiit, %

BapianT nocniny 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs nipernaparis 57.1 62.0 60.8
(KOHTPOJIb)
Menanopis 1,0 1/t 57,9 63,2 61,3
Menanopis 1,25 n/t 58,8 64,2 62,0
Menaunopis 1,5 /1 59,5 65,1 63,0
Arpomnaiit 0,26 n/T 58,2 63,7 61,7
Jl;//I;:HaHopB 1,0 n/T + Arponaiit 0,26 60.2 65.7 63.8
Menanopi3z 1,25 1/t + Arponaiit 60.5 66.3 64.5
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 61.1 66.7 64.9
Arponaiit 1,0 n/ra 57,7 62,6 61,0
Menanopi3 1,0 1/t + Arpomaiit 1,0 59.4 64.7 62.4
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 59.8 65.5 63.3
n/ra
Menanopi3 1,5 1/t + Arpomnaiir 1,0 60.6 66.4 64.8
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 58.9 64.5 62.3
n/ra
Menanopi3s 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 /ra 61,4 67,1 65,1
Menanopis 1,25 1/t + Arpomaiit
0,26 n/T + Arponaiit 1,0 n/ra 62,3 68,2 65,4
Menanopi3 1,5 1/t + Arpomnaiit 0,26
1/T + Arpomaiit 1,0 n/ra 63,5 69,9 67.1
HIPys 1,0 1,0 1,3
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BIIPOBA/KEHHS HAYKOBO-J0C1JHOT pOOOTH Y BUPOOHHULTBO

« 70 » 07 200(p.

AcnipanTka xapenpu 6Gionorii Ymancbkoro HYC Mapuenko K. 10. i rosnosa @I
«lllytko» Ilytko C. @. (c. Mocumika, BrarosiieHcskoro paiiony Kiposorpanacbkoi
obnacti) cknanu faHuit akt npo Te, wo B AI" «I1lyTko» BUKOHYBAIOCH BIIPOBAKEHHS
pe3yJbTaTiB  HayKOBO-JOCHIAHOI PoOOTH 3 BMBUEHHS OICJOTiYHMX MpenapariB y
TEXHOJIOTiT BUPOLLLYBaHHS BiBCa rOJI03EPHOTO.

Bua Bniposajkenns — moua Bisca rojosepHoro 31 ra, o0poOka HaciHHs nepen
ciBboro MikpoOGHUM mMpenapatoM MenaHopi3 y Hopmi 1,5 51/t cymicHo 3 perysstopom
pocty pocnuH Arponait y Hopmi 0,26 /T Ta oOmpHCKYBaHHS POCIHH PEryJsiTOpoM
pocTy pociauH Arposaidt y Hopmi 1,0 ni/ra.

Exonomiunnii edpexkr — npubaBka Bpoxaro BiBca rososepHoro 4,6 1/ra ta
OJIepKaHHS 101aTKOBOro NpuOyTKy Ha piBHi 2683 rpH./ra.

CouianbHuii i HayKoBO-TeXHiYHMIT eeKT — MIABUIICHHS BPOXKAWHOCTI MOCIBIB
BiBCa rOJI03EPHOT0 Ta EKOHOMIYHHX TOKa3HUKIB.

5 P st
AcnipanTka kadeapu 6iosorii W

K. 0. MapueHnko
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BINPOBAIKEHHs HAYKOBO-I0C/IIAHOT poOOTH y BUPOOHULTBO

« 03 » O / 20 X p.

AcnipanTka kadenpu Gionorii Ymancbkoro HYC Mapuenko K. 1O. i rosiosa ®I°
«Kpumsne» Jlrobuenko L. I. (c. lobpoBoau, ¥Ymancekoro paiiony Yepkacbkoi obsacti)
CKJamy JaHui akt npo te, wo B DI «Kpumsne» BMKOHYBanoch BIpOBaKEHHS
pe3yNbTaTiB  HayKOBO-AOC/IIAHOT poOOTH 3 BHMBYEHHS OIOJIOMYHUX MNpenapariB y
TEXHOJIOTIT BUPOLLYBaHHs BiBCa I'oJIO3ePHOTO.

Bua BnpoBaaskeHHs — IUIola BiBca rojosepHoro 23 ra, o0poOka HaciHHs nepe
ciB6oto MikpoObHUM mpemapaTroM MenaHopi3 y HOpMi 1,5 J1/T CcymicHO 3 perysstopom
pocty pocnuH Arponaiit y HopMmi 0,26 n/t (OPOH). Ilo nanomy ¢ony nocisu y ¢asi
KYULIHHSI OONPUCKYBAIH PEryJISTOPOM POCTY pOCIUH Arposait y Hopmi 1,0 si/ra.

Exonomiununii edext — 3a BUKOpHUCTaHHsS [aHOI KoMMosuuii OionpenapaTiB
npubaBka Bpoaro BiBca royiozepHoro ckiana 5,3 w/ra, mo 3adesneunsio hopmyBaHHs
J0aaTkoBoro npudyTky B po3mipi 3011 rpu./ra.

CouianbHuii i HaykoBo-TexHiYHNI edexT — MiZBUIIEHHS BPOKAHHOCTI MOCIBIB
BiBCa TOJIO3€PHOro, MOKpAleHHs SKOCTI 3epHa 3a paxXyHOK KOMIUIEKCHOIO
BMKOPUCTAHHS Yy TEXHOJIOTii BUPOLILYBAaHHS KYJIbTYpH O10JOTIYHUX Mpenaparis.

AcnipanTtka kadeapu GioJorit K. 10. Mapuenko
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Jlomarok JI
CIIUCOK HAYKOBUX ITPAIIb 3A TEMOIO JUCEPTALIL

lpayi, 6 sikux onyoOIKOBAHI OCHOBHI HAYKOBI pe3yibmamu oucepmayii.

1. Kapnenko B. II., Mapuenko K. ). AKTHUBHICTP aHTHOKCHUJAHTHUX
dbepMeHTIB y pocCIMHAX BiBCa TOJIO3EPHOrO 3a i MIKpOOHOro mpemnapary i
perynsTopa pocTy pociauH. 30. Hayk. mpaup YmaHcekoro HYC. VYmane. 2020.
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