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AHOTALIA

Mapuenxo K. FO. ®13i010r14He OOIPYHTYBAHHS 3aCTOCYBAHHS O10JOTTYHUX
mpenapaTiB y TEXHOJIOT1i BUPOIIYBaHHS BiBca royiozepHoro B I[IpaBoOepexHoMy
Jlicocreny Ykpainu. — KBanidikaniiina HaykoBa mpails Ha IpaBax pyKOMHCY.

Huceptanis Ha 3700yTTS HAyKOBOTO CTymHeHs JokTtopa dutocodii 3a
cnemianbHicTiIO 201  Arponomis (20 ArpapHi Hayku Ta HPOJOBOJBCTBO).
YMaHChKUI HaI[lOHAJIbHUN YHIBEPCUTET CaJIBHUITBA, Y MaHb, 2022 p.

VY BeTynHi YacTUHI AuMcepTaniiHOl poOOTH OOIPYHTOBAHO AKTYalbHICTb
TEMH JOCTi/KEHHS, Cc()OpPMyIbOBaHO METy 1 3aBIAaHHS, BUCBITICHO HayKOBY
HOBH3HY Ta MPaKTUYHE 3HAUYCHHS OJICPIKaHUX PE3YIIBTATIB.

Y nepmioMy po3auli TMPOAHATI30BAHO HAYKOB1 TMpalll BITYM3HSHUX 1
1HO3€MHHUX YYEHHMX IIOJ0 BUBYEHHS BIUIMBY Ha (h1310J0T0-010XIMIYHI MPOIECH Y
pociMHax Ta MIKpoOIOJOriyHI — 'y TIpyHTI OIOJOTiYHUX TpenapaTiB Ta
OOTPYHTOBAHO iX 3aJIe)KHICTh BiJi HU3KHM YMHHHUKIB: HOPM Ta CIIOCOOIB BHECCHHS
npenapariB, MOTOAHUX yMOB, MepioAy iX naii 1 1H. AHali3 Cy4acHOi HayKOBOi
JiTepaTypH 3acBilUYy€ BaXKJIMBICTh 3HIDKEHHS a0o B3arajl BiIMOBY Bil
3aCTOCYBaHHS XIMIYHHMX 3ac00iB 3aXHCTy POCIHMH Ta JTOOpPHB B arpoleHo3ax.
[IpoTe, cripsMoBaHICTh Ail MIKpOOHUX IpeIapaTiB 1 peryJIsITOpiB POCTY POCIUH Ha
diziosoriydi, O10XIMIYHI, aHATOMO-MOP(}OJOTIYHI TPOIECH B  POCIHHAX,
MIKpOOI0OJIOTIYHI — B IPYHTI, Ta MOXJIUBICTh iX IOETHAHAHOTO BUKOPHUCTAHHS Y
MOCIBax BiBCa roOJI03€PHOTO MPAKTUYHO HE BUBYCHI.

Hocnign BukonyBanu y IIpaBoGepexxnomy Jlicoctenmy YkpaiHu BIpOAOBK
2019-2021 pp. y noIp0BUX yMOBaX CiBO3MIHH JOCIIAHOTO ToJis Kadenpu Giomorii
YMaHCHKOTO HaIlIOHATLHOTO YHIBEPCUTETY CaJ[IBHUIITBA.

[ToronHi yMOBU B POKHM MPOBEAEHHS AOCTIKEHb OylN CIPUSATIUBUMU IS
BUPOIIYBaHHA BIBCa TOJIO3EPHOrO, MPOTE 3 HE3HAYHHUMM BIIXHJICHHSMH, B
OCHOBHOMY 32 3a0€3MEYEHICTIO POCIMH BOJIOIOIO, SIKa BUCTyHala JIMITYIOUUM

YUHHUKOM (OPMYBaHHS MPOAYKTUBHOCTI MOCIBIB.
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Jiro MikpoOHOro npenapary MenaHopi3, BHECEHOIO OKPEMO Ta y CyMilll 13
PETYIATOPOM POCTY POCIUH ATpojailT, AOCTKyBaJIM Ha pPOCIMHAX BiBca
rosozepHoro (A. sativa subsp. nudisativa (Husnot) Rod. et Sold.), coptr Mupcewm.

CxeMa moJIbOBOTO JOCHiNy nependayana 16 mociiiHUX BapiaHTIB, HA SIKUX
MPOBOJAMIIUCS TIOJILOBI 1 JlabopaTopHi jgochikeHHsa. Di3i010ro-010XimMivHi
MpoLEeCH B POCIMHAX BIBCA TOJO3EPHOrO 3a [ii JOCHIIKYBAaHUX IpenaparinB
BUKOHYBaJM TaKOX Yy CYBOPO KOHTPOJIbOBAaHMX YMOBax 3a METOJUKOIO
BEreTaIliiiHOTO JTOCHIY.

Y  pe3ynbraTi MOpOBEACHUX  BErETAIlIMHUX 1 TOJBOBHX  JOCIIIKEHb
BcTaHoBieHo, 1o MBIT Menanopiz i PPP ArponaiiT BruMBaioTh Ha CIpsSIMOBAaHICTb
NPOXOJKCHHS OOMIHHHUX IPOIIECIB y POCIMHAX BiBCa T'OJI03EPHOT0, aKTUBHUMH Ta
0e3rmocepeTHIMA yJacCHUKaMU SIKUX B POCIIMHHOMY OpraHi3Mmi € gpepmentu. Tak, y
BEreTaliiHoMy gociiai 3a BukopuctanHs Memanopizy (1,0-1,5 n/t) mns
NnepeAnociBHOI 0OpOOKM HACIHHSA y CyMIlIl 3 PETyIsITOPOM POCTY POCIHH
Arponait y HOpmMi 0,26 JI/T aKTHUBHICTH KaTaja3u Ha M’SATy 100y IOCTIIKEHB
3pocTaia BiZHOCHO BapiaHTy okpemoi aii PPP na 1-19%. HaiiBuiy akTUBHICTB
KaTajia3u y JIMCTKax BiBca TOJIO3EPHOIrO OYyJIO BiAMIYEHO 3a BUKOPUCTAHHS IS
nepeanociBHOi  oOpoOKM HaciHHA cyMmimi MenaHopisy 3 ArponaiiTom 3a
HACTYITHOTO OOMPHCKYBAaHHS TOCIBIB ATpojaliToM, IO 3a0e3MeUnsio 3pOCTaHHS
akTUBHOCTI JnmaHoro ¢epmenta Ha 31-48% BiAMmoBimIHO 10 BapiaHTIB 13
caMOCTiHMUM BHeceHHsM Menanopizy. [lomo 1HmMMX aHTHOKCHIIAHTHUX
depMeHTIB — TmepoKcHuaasu Ta MOMiEHONOKCHIA3H, TO TPOCTEKYBAIACh
aHAJIOTIYHA 3aJIeKHICTh 1X AaKTUBHOCTI BiJ HOPM Ta CIOCOOIB 3aCTOCYBaHHS
JOCIIHPKYBaHUX TIperapaTiB, 30KpeMa 3pOCTaHHs aKTUBHOCTI TIEPOKCHIa3u HA 32—
46% Ta momidenonokcuaaszu — 28—41% BITHOCHO KOHTPOJIO OYyJIO BIIMIYEHO Y
BapiaHTaX KOMIUIEKCHOTO 3aCTOCYBaHHS [IJIsi TIEPENINOCIiBHOT OOpOOKHM HAaCiHHS
MBFII Menanopi3z y nopmax Big 1,0 go 1,5 /Tt i PPP Arponaiit y vHopmi 0,26 11/T 3
HAaCTYITHUM OOMPUCKYBAHHSAM BEreTYIOUYUX pOCiuH mo ¢oHy ix aii Arpomaiitom y
Hopmi 1,0 n/ra. IlomiGHi pe3ynbTaTH aKTHMBHOCTI OCHOBHHMX AaHTHOKCHJAHTHUX

(dbepMEeHTIB KJlacy OKCHIOPEAYKTa3 OyJo OJep:KaHO B MOJIbOBUX JOCHiAax y ¢azy
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BUXOJly B TpYyOKy pOCIHMH BiBca rososzepHoro. IIpoTte, sik 1 B BereramiiHux
Jociigax, HalBUIIOK iX aKTUBHICTH Oyna 3a KOMIUIEKCHOro 3actocyBaHHs MBII
Menanopiz 1 PPP Arpomaiit s oOpoku HaciHHS Ta OOpoOKHM TMOCIBIB
ArponaiitoM. Y cepeHbOMY aKTHBHICTh KaTaja3d B I[UX BaplaHTax JJOCIiTy
3poctana Ha 43-64%, nepoxcunazu — 19-28%, nomidenonokcunazu — 39-61%
BiAmoBimHO. OueBUAHO, 3pOCTAHHS aKTUBHOCTI KaTajia3u, TMEPOKCUAa3u W
noJihpeHoTOKCHAa31 3a KOMIUIEKCHOTO 3aCTOCYBaHHSI O10JIOT1YHHMX MpenapariB €
HACIIIIKOM TIOKPAIlEHHsS YMOB POCTYy W PO3BHTKY BiBCa TOJIO3E€PHOTO, 3a SKUX
MiBUIYETHCA AaKTUBHICTH OOMIHHUX TMPOIECIB y POCIMWHAX, HEBII'E€MHOIO
CKJIQZIOBOIO SIKMX € (hepMEeHTH. Y TOH K€ yac, 3pOCTaHHS aKTUBHOCTI (DEpMEHTIB
MOXK€ CBIIYUTH TPO TMPSMUNA BIUIMB OIOJOTYHUX IMpenapaTiB Ha CTaH
AHTUOKCHUJIAHTHOT CHCTEMHU BiBCa, sIKa aKTUBI3YEThCSA Yy BIANOBIAL Ha iIO
€K30Te€HHUX pICTCTUMYITIOBaIbHUX ckiagoBux MBII 1 PPP.

BceTanoBieHo 3anmexHIiCTh BMICTY XJI0po(diay B JIMCTKAaX BiBca TOJI03E€PHOTO
Bil HOpM Bukopuctands MBI Menanopi3, BHECEHOTO pO3AUIHLHO 1 B KOMIUIEKCI 3
PPP Arponaiit. V¥ cepeaHbOMy 3a POKH €KCIIEPUMEHTAIbHUX JOCTIIKEHb Y (azy
BUXOAY POCIMH B TPYyOKY HaWBHIII MMOKA3HHKH BMICTy CyMu xyopodiaiB a i b
dbopmyBanmcs y BapiaHTaX KOMOIHOBaHOI 0OpOOKM HACIHHS CYMIIIIIIO TIpenapaTiB
MenaHnopiz 1 ArpomadT 3 HAcCTymHOK OOpOOKOK TIOCIBIB Arposaiitom, e
NIEPEBUIIIEHHSI 10 KOHTPOJIBHOTO BapiaHTy ckianano 12-17%. AHnani3 oaepxKaHuX
JaHUX i3 BMICTY CyMH XJIOpodiTiB ¢ i b B mucTkax BiBca Toyo3epHOro y ¢asy
[BITIHHS TPOJEMOHCTPYBAB CXO0XY 3aJE€KHICTh BIUIMBY JOCTIIKYBAHHX HOPM
MenaHopi3y Ta crioco0iB BHECEHHsI ATpOJIaifTy.

3 METOI0 OLTBII PETENHHOTO 3’ SICYBaHHS il JOCTIPKYBaHUX MpemnapatiB Ha
(dbopMyBaHHS MIrMEHTHOTO KOMIUIEKCY BiBca rono3zepHoro Hamu B 2020 p. Oymo
MPOBEJICHO €KCIIEPUMEHTAJIbHI JOCTIHPKEHHS ¥ CYBOPO KOHTPOJIHOBAaHUX yMOBaX.
HaiiBuii moka3HUKH 3 BMICTY XJI0pOQiIiB MPOCTEKYBAUINCH Y JIMCTKAX BiBca 3a
Bukopuctanus Menanopizy 1,0; 1,25 1 1,5 i/t cymicHo 3 Arponaiitom 0,26 11/T Ta 3

HACTYITHUM OOIMPHUCKYBaHHAM TMOCiBiB Arponaiitom 1,0 n/ra, me mepeBUIeHHS
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KoHTpouto ckianano: 0,145; 0,172 1 0,286% Ha cyXy pedoBHHY — JyuIsl XJI0podiry
a; 0,036; 0,045 1 0,057% Ha cyxy pedoBuHy — i xsopodiny b ta — 0,181; 0,217 i
0,343% Ha cyXy pe4oBHHY — JUIsl CyMH XJIO0po(diIiB a+D.

HaHi 3 BMICTY XJOpOQUIIB y JUCTKAaX BiBCa TOJO3EPHOrO CBIAYATH MPO
MO3UTUBHUM BIUIMB JIOCTI/DKYBAaHUX TPEMapariB Ha MPOIECH HAKOMYCHHS TaHUX
CIIOJIYK Y POCJIHMHAX, 0, OYEBHIHO, MOXE OyTH MiATBEPIKEHO, 3 OJHOTO OOKY,
NOKPAIIEHHAM a30THOTO UBJIEHHS POCIHMH 32 PaXyHOK MISSIbHOCTI MIKPOO1OTH
MBII, 3 iHmoro Ooky — Oe3mocepeqHIM CTUMYIIOBajIbHUM BIUIMBOM PPP Ha
CUHTE3 JJaHUX CITOJTYK.

PesynpTaTH mpoBeeHWX  JIOCHIDKEHb IMOKa3ajdW, IO pi3HI HOPMHU
MIKpOOHOT0 TIpernapaty MenaHopi3 Ta CIOCOOM 3aCTOCYBaHHS PETyJIATOpa POCTY
POCIIMH ATpOJIaiT HaKJIadaJlv CBil BIUIMB Ha IHTCHCHBHICTb JUXaHHS POCIIMH BiBCa
rOJIO3EPHOTO, 110 € CBIIYCHHSIM PETYJIFOBaHHS MPOIECiB 010J0TTYHOTO OKMCHEHHS.
Tak, aHami3youn IHTCHCUBHICTh JUXaHHS POCJIUH BiBca y a3y BUXOAY B TPYOKY Y
cepeaabomy 3a 2019-2021 pp. mochimkeHb, MEPEANOCiBHA 1HOKYIISIIS HACIHHS
MBII Menanopizs y nopmax 1,0; 1,25; 1,5 n/tr 3ymoBiroBana 3pocTaHHS
IHTEHCUBHOCTI JUXaHHS pOCIMH BiBca Ha 4; 6 Ta 7% BIANOBIAHO 10 HOPM
npernapaTry IpoTH KOHTPOJI0. 3aCTOCYBaHHS Arposaiity Ha (poHi 0OpOOKH HACIHHS
MenanopizoM y Hopmax 1,0—1,5 51/t migBunyBago iIHTEHCUBHICTD TUXaHHS POCIUH
10 0,77-0,82 mr CO»/r cupoi peuoBrHHU 3a | TOIMHY, IO MEPEBUITYBAIO KOHTPOJIb
Ha 7-14%. HeoOxigHO BIAMITUTH, IO HAWBUINMNA IMOKA3HUK 1HTEHCHUBHOCTI
JTUXaHHS CIIOCTepiraBcs 3a KOMOIHOBAaHOTO 3aCTOCYBaHHS IEPEANIOCIBHOTO
0o0poOITKy HACIHHS CYMIINIIII0 MpenapariB 3 HACTymHOIO O0OpOOKOI0 TOCIBIB
PETYIATOPOM POCTY POCIHMH. 30KpeMa, HAHOUIbIIEe IMiJIBHINCHHS ITOKAa3HUKIB
IHTEHCUBHOCTI JHWXaHHA POCIWH BiBCa TOJO3€pHOro Oylo BigMiueHO 3a
BUKOpHUCTaHHS Menanopi3zy y Hopmi 1,5 1/t y cymimi 3 Arponaiitom y Hopmi 0,26
/T nus oOpoOKM HAciHHS Ta OOMPHCKYBaHHA MOCIBIB Arpomaiitom y Hopmi 1,0
n/ra, mo 3a0e3Meymio IEPEBUIIICHAS] KOHTPOIHHOTO TToKa3HuKa Ha 29%.

BuBuaroun 1HTEHCUBHICTh AMXaHHS Yy (pa3y LBITIHHS BiBca, Ta MOPIBHIOIOUYU

il 13 monepeaHbo0 (Ha30l0 PO3BUTKY POCIHMH, MOKHA KOHCTATYBAaTH IiIBUIICHHS
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JaHOTO Toka3Huka. (OdYeBUIHO, 1€ € HACHIJKOM 3pPOCTaHHS aKTHUBHOCTI
MPOXOKEHHSI OCHOBHHMX (P1310J0T0-010XIMIYHUX TIPOILIECIB Y pOCIUHAX. Y
cepenaboMy 3a 2019-2021 pp. Bukopuctanns Menanopizy (1,0-1,5 a/1) mns
00poOKU HACIHHSI CIIPHUSIIO 3POCTAHHIO JOCIIKYBAHOTO MTOKa3HuKa Ha 3—7%, a 3a
00poOKku HaciHHs cyMmimo Menanopizy (1,0-1,5 n/T) 3 Arponaiitom (0,26 n/T) —
Ha 8-16% mpoTu KOHTpOIIO. ICTOTHE 3pOCTaHHS MOKa3HUKAa I1HTEHCUBHOCTI
JUXaHHA BIAMIYEHO Yy BaplaHTax JAOCHIAY 3 KOMIUIEKCHHM 3aCTOCYBaHHSIM
npenapatiB MenaHopi3 1 ArpoiailT st 0OpoOKH HACIHHS Ta BHECEHHS MO JIaHOMY
¢ony Arpomnaiity. Tak, 3a JaHOTO MOETHAHHS TpENapariB 3a HOPMH MenaHOpizy
1,5 1/T MOKa3HUK 1HTEHCUBHOCTI TUXaHHS MEPEBUIIYBaB KOHTPOJIbHUN BapiaHT Ha
26%.

Takum YMHOM, MOXKHA CTBEp/KYBaTH, IO 3aCTOCYBaHHs B IMOCiBaxX BiBca
rono3epHoro MBII Menanopi3z 1 PPP Arponaiit 3a0e3nedye 3HauHy aKTHBI3aIIilO
NPOIIECIB JIUXaHHS B POCIMHAX, 1HTEHCUBHICTbh SKHUX 3yYMOBIIIOE €HEPreTHUHUM
MOTEHII1aJl POCTOBUX Ta MPOAYKIIMHUX MPOIIECIB. Y3araibHIOIOUUN PO3PAXyHOK 3a
IHAMKATOPHOI0O  O3HAKOK  «IHTEHCUBHICTb  JUXaHHSI»  —  «AKTUBHICTh
AHTUOKCHJIAHTHUX (EPMEHTIB» 3aCBIIUMB TICHUU KOpEIALMIMHUN 3B’s30K (I =
0,81), ockinbku hepMEHTH € Oe3MoCcepeIHIMUA Ta AKTUBHUMH YYaCHUKAMU TPOIECY
TUXaHHS.

Y pesynbTaTi BUKOHAHWX AaHATOMIYHHUX JOCHTIIKCHb BCTAaHOBJICHO, IIO
(dbopMyBaHHS MOKa3HUKIB aHATOMIYHOI CTPYKTYpH €MiIepMICy JTUCTKOBOTO amapary
BiBCa T'OJIO3EPHOTO 3ajiekaio Bim HOpM BukopuctanHs MBIT Menanopi3 3a pizHux
crioco6iB 3actocyBanHs PPP ArponaiiT, morogHux ymoB, IO CKJIQJAIUChH MiJl Yac
BereTalii KynbTypH. Tak, aHali3yloud KUIbKICTh KJIITHUH emigepmicy Ha 1 mm?
noBepxHi auctka y 2019 p. 3a nii MenaHopizy, MOKHa BIIMITUTH, IIIO 32 HOPM
npenapaty 1,0-1,5 1/T iX KinbKicTh 3MeHIIyBanach i cknafana 298-286 mr./mm?
npu 306 wr./Mmm2. Tlpu 3acTocyBaHHi ux e HopM MBIT Menanopis cymicuo 3 PPP
Arpomnaiir (0,26 1/T) KilbKiCTh KTITUH Ha 1 MM? MOBEpXHi JIUCTKA MPOIOBKyBala

3MEHIIYBaTUCh 1 CKJIajana BinmoBimHo 284-276 mt./MM?. 3MeHIIEHHS KiTbKOCTI

KIIITAH €MiIepMiCy JIMCTKa BIBCA T'OJIO3€PHOTO y BapiaHTaX JOCHIIY 13 CYMICHUM



3aCTOCYBaHHAM  JUJI1  OOpoOKM  HaciHHS  MenmaHopizy 1 Arpojaity
CYNPOBOKYBAJIOCh 30UIBIICHHSM iX po3MipiB Ta 1wiomll. [loganbmumii anami3
OJIEpKAHUX EKCIEPUMEHTAIBHUX JaHUX IOKa3aB, 110 3a Aii Memanopizy (1,0-1,5
1/1) 3 PPP Arponaiit (1,0 1/ra) KilbKicTh KIiTHH enigepmicy Ha 1 Mmm? nucTka BiBca
TOJIO3EPHOTO B MOPIBHSHHI 3 KOHTpOJIEM Tek 3MeHIimyBanack (289-279 mpu 306
IT./MM? y KOHTPOIIi), alle IIPH IOMY TaKOXK 30LIbIIYBAIMCh PO3MIPU KITHHHM 1 iX
wioima (Ha 15-35% y nopiBHsHHI 3 KOHTpoJieM). Jleino Oiiblia rmiomia KIiThH OyJia
BIIMIYEHa Yy BapilaHTax AOCIHIAY 32 BUKOPUCTAHHS i OOpOOKM HACIHHS CyMIilli
Memnanopizy (1,0; 1,25; 1,5 na/r) # Arpomaiity (0,26 1/T) 3 HacTymHUM
OONpHCKYBaHHSIM IIOCIBIB BiBca rojo3epHoro Arponaitom (1,0 n/ra), ae y
NOpIBHSHHI 3 BapiaHtamMu Menanopiz + Arpomaiit (0OpoOka HaciHHS mepen
ciB0OI0) TIOLIa KITUH 30insmyBanaca Ha 408; 460; 632 mxm? Bignmosiguo. 11i x
BapiaHTH JOCJily Y TOPIBHSHHI 3 KOHTpOJIEM 3a0e3nedryii 30UTbIIEHHS TIIOMI1
KJITiTHH Ha 65—-112%. Ananoriuni nani 6ynu oxepxani Hamu 1 B 2020 Ta 2021 pp.
Otrxe, MBIl Menanopiz i PPP ArponaliT 37maTHiI CyTT€BO BIUIMBAaTH Ha
IMPOXOJDKEHHS OOMIHHUX TIPOIECIB Y pOCIAMHAX, IO BIAMOBITHUM YHHOM
BiTOOpa)KaeThCsi HAa OCHOBHUX CTaJiAX PO3BUTKY KIITHUH (eMOpioHaJIbHA,
po3TaryBaHHs 1 audepuHIiamnii) Ta aHATOMIYHIA CTPYKTYypi OKpPEMHUX TKaHUH 1
OpraHiB; 3a CYMICHOTO iX 3aCTOCYBaHHSI MPOCTEKYETHCS CTUMYJIIOIOUUHN BILIUB,
SKAWA BUpaXaeThCcs y (HOpPMyBaHHI aHATOMIYHOI CTPYKTYPH JIMCTKOBOTO arapary
Me3oMopdHoro THIry (KoedimieHT MmopdocTpykTypu ckianae 0,67-0,97).
dopMyBaHHS B JaHUX BapiaHTax Jociigy wme3oMopdHOI aHATOMIYHOI
CTPYKTYpH JUCTKOBOTO arapaTy MO3UTUBHO MO3HAYMIOCH HA TUTOIII JINCTKIB. Tak, y
y CEpeHhOMY 3a POKU JOCIIHKeHb, 32 CYMICHOTO BHKOPHCTaHHS MenaHopizy 3
Arponaiitom st 0OpoOKH HACiHHS 3pOCTaHHS IUIOINII JIMCTKIB POCIHMH y (asy
BUXOy B TpyOKy ckiagano 10-14% mo koHTpor0. 3HaYHO aKTHBHIIIE HAPOCTAHHS
JUCTKOBOI MOBEPXHI POCIWH BiBCAa TOJIO3EPHOTO CIIOCTEPIraiocs 32 KOMITJICKCHOTO
BUKOPHUCTAHHS MpernapariB 1 o0pooku HacinHs (Memanopiz 1,0; 1,251 1,5 w/t +
Arponaiit 0,26 n/T) 3 HacTynmHOIO 00poOKoto mociBiB PPP Arpomaiit (1,0 i/ra), e

TJIOMIA JINCTKIB OJIHIET POCIIMHU TIEPEBUIIYBaIa KOHTPOJIbHUHN TTOKa3HUK Ha 15—-22%
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BIANOBIAHO. Y (pa3y LBITIHHS BIBCa IOJO3EPHOIO 3AJIEKHICTh (POPMYBAHHS ILIOIII
JUCTKOBOI TMOBEPXHI POCIHMH Bl HOPM Ta CHOCOOIB 3aCTOCYBAHHS IpenapaTiB
30epiranacs. Onepkanuii Matepiai 3 GoOpMyBaHHS IUIONII JIMCTKIB POCIUH BiBca
rOJIO3EPHOTO JEMOHCTPYE OJCpKaHHS B TOCIBAaX HAMBUINMX TMOKAa3HUKIB 3a
KOMILUIEKCHOTO 3acTOCyBaHHs mpemnapariB — Menanopi3 (1,0-1,5 1/t — o6pobOka
HaciHHs) + Arponait (0,26 i/T — oO6poOka HaciHHa) + Arpomaiit (1,0 n/ra —
00po0OKa BEreTylOYUX POCIIHH), SKUH TICHO KOPEIIO€ 3 MOKAa3HUKOM aHATOMIYHOI
mopdoctpyktypu (r = 0,84) 1 € CBiIUCHHSIM ONTHUMAJIBHOTO BIUIMBY JaHUX
KOMITO3HI[IH Ha MPOXOJKEHHSI OOMIHHUX MPOIIECIB Y pOCTUHAX.

BukopucTtanHs y TEXHOJIOT1i BUPOIIYBaHHS BIBCA TOJIO3EPHOIO O10JIOTTUHUX
npernapaTtiB  MO3UTHBHO BIUIMHYJIO Ha POCTOBI TMpolecH pociuH. Tak, 3a
nepeanociBHOi 00poOKM HaciHHS cyMimito mpenapariB (Menanopi3 1,0, 1,25 11,5
1/t + Arpomnaiit 0,26 n/T) Ham3emHa 6ioMaca OJHIET pocauHU y ¢da3y BUXOIY B
TpyOKy TepeBuIlyBajia KOHTpoJib Ha 9-12%, a y ¢a3y nsitinasg Ha — 11-13% 3a
00poOku 1o 1npoMy x ¢GoHy pociuH Arponaiitom 1,0 n/ra — 5-11% ta 7-12%
BIAMOBIHO. HallaKTUBHINIUM MPUPICT HAJ3EMHHOT OloMacu OAHIET POCIWHU BiBCa
roJIO3epHOTO, Y BIANMOBIAHI (a3u PO3BUTKY KyJIbTYpH, OyB 3a BHKOPHUCTAHHS
koMmrmosutiit Menanopiz 1,0-1,5 i/t + Arponaiit 0,26 1/t + Arpomnaiit 1,0 n/ra (13—
21%).

OnHOYacHO 3 JOCHIKEHHSM POCTOBUX IPOIIECIiB HA/I3€MHOI OioMacH BiBca
TOJIO3EPHOTO0 BAXJIMBUM Oyino 3’sdCyBaTd BIUIMB MpemnapaTiB Ha (opmyBaHHS
KopeHeBoi cuctemu pociivH. Ockinbku 3actocyBanHs MBII 1 PPP Moxe B 3HauHIl
Mipi BimoOpakatucs Ha i PO3BUTKY, IO € OJHUM 13 BaXKIUBHUX (i310JOTTUHUX
MMOKA3HHKIB 1 BINIMBAE HA MMPOTYKTUBHICTH CLUTHCHKOTOCIIOAAPCHKUX KYIBTYD.

VY cepenHboMy 3a TpU POKH JOCHIKEHb BCTAHOBJICHO, 110 HAWBHUIA Maca
KOpIHHS POCIMH BiBca royiozepHoro y (asy 1upiTiHHS Oyna y Bapiantax MBI
Memanopi3 (1,0; 1,25 1 1,5 s/t) + PPP Arpomnaiir (0,26 /) + PPP Arposmaiir (1,0
n/ra), e epeBHIEHHs BiAMOBiqHO KOHTpoo ckiagano 3,3; 3,8 15,0 r/0,1 m?, mo

B CEpPEIHHOMY TIEPEBUIILYBAIO KOHTPOIh Ha 17—26%.
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OpeprkaHi 1aHi CBIQYaTh MPO MO3UTUBHUN BIUIMB Komiuiekcy MBI + PPP
Ha TPOXOJKEHHS B POCIHMHAaX BiBCa TOJO3EPHOr0 POCTOBHX MPOLECIB, SIKI €
HACJIIIKOM, 3 OJHOr0o OOKY, CTHUMYJIOBAJIbHOI J1i €K30r€HHUX (PITOrOPMOHIB, 3
HIIOT0 OOKY — MOKpAUIEHHS! MIHEPATBHOTO 3a0€3MEeUYEeHHS] POCIMHHOTO OpPraHi3My
3a paxyHOK IHTPOJIYKOBaHHMX y pu3oc(hepy MIKpOOpPraHi3MiB.

Bceranosneno, mo BuxkopuctanHs MBIl Menanopizs 1 PPP  Arponaiir,
3abe3neuyBago (HOPMYBaHHS PI3HMX TIOKA3HUKIB YHUCTOI MPOTYKTUBHOCTI
(¢oTocuHTE3y NMOCIBIB BiBCa rojio3epHoro. Tak, y cepeAHbOMY 3a POKHU AOCIIIKECHb,
3a 00poOKM HaciHHA cymimimi npenaparie Memanopiz (1,0; 1,25; 1,5 /1) 3
Arpomnaiitom (0,26 ni/T) UII®D nepeBuiyBaia koHTpoiab Ha 6-9%. Pa3zom 3 TuMm, y
BapiaHTaX KOMIUIEKCHOTO 3aCTOCYBaHHS 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 HaWBHIII TMOKAa3HUKA YHUCTOI
NPOAYKTUBHOCTI (oTOCHMHTE3y, IO B cepeaHboMY Ha 15% mnepeBHIyIOTh
KOHTPOJIb. BUSBIEHO TICHI KOPEJSIIAHI 3B’S3KH MDK YHUCTOK MPOIYKTUBHICTIO
¢dboTOCHHTE3y Ta BMICTOM Yy JIUCTKaxX POCIHUH BIBCa TOJO03EPHOTO Xjopodiny i
iHTeHcuBHICTIO AuxaHHs (I = 0,69; 0,76 BiAnOBIAHO).

BuxopuctanHs B mociBax BiBCca TOJIO3€PHOTO MIKPOOHOro IIpermapary
MenaHopi3 OKpeMoO 1 B TIOEAHAHHI 3 PETYIATOPOM POCTY POCIHH ATPOJIAUT CHPHSIIO
aKTUBI3AIl JKUTTEAISUIBHOCTI OKPEMHX TPyl MIKpOOpraHiaMiB pu3ocepu BiBca
rosio3epHoro. HaioinbIny 4rcenbHICTh OKPEMUX TPYI MIKPOOPTaHi3MiB BIIMIYEHO 32
KOMITJICKCHOTO BuKopuctanHs Menanopi3y (1,0-1,5 i/t) i Arponaiity (0,26 o/t + 1,0
7/ra), e MEePEBUIIICHHS Y CEPEIHhOMY 3a POKaMH JOCIIKCHB 1 (ha3aMH PO3BUTKY
KynbTypu ckimamaio 24-55% (3aranmpHa uywcenbHICTH  Oaktepiit), 18-42%
(mikpominetn), 23-34% (HiTpudikyBaabHi Oaktepii), 16-26% (uenromo30miTHaHI
Oakrepii), 23—41% (Azotobacter), 22—-35% (Clostridium pasteurianum).

BceTanoBneHno, 110 HaiBUILYy BPOKAMHICTh 3€pHA MOCIBU BIBCA rOJI03EPHOTO
dbopmyroTh 32 00poOKM HaciHHS mepen ciBOoro MenaHopizom y Hopmi 1,5 1/t
cyMmicHO 3 Arponaiitom y Hopmi 0,26 /T 3 HACTYNMHUM OONPHUCKYBAHHSIM IOCIBIB

ArponaiitoM y Hopmi 1,0 n/ra, mo 3a0e3neuye npudaBky 3epHa Ha piBH1 0,81 T/ra
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3a 30unblIeHnx Ha 13% — mokasnuka macu 1000 3epeH, 7% — HaTypu 3epHa, 1,6%
— BMICTY B 3€pHi Ou1Ka 1 6,8% — BMICTY Kpoxmainto. BukoprctanHs 1i€i KOMIo3uiii
npenaparis 3a0e3neuye GopMyBaHHS TOAATKOBOro NMpUOYTKY Ha piBHI 4647 rpH./Tra
3a piBHA peHTabenbHOCTI 170%, OkymHOCTI aomatkoBux Butpatr — 4,1 pasm i
Koe(illieHTa eHepreTUUHO1 epeKTUBHOCTI — 3,4.

3 MEeTOI0 MIJBUILIEHHS YPOXKaMHOCTI 1 SKOCT1 3€pHa BiBCa T'OJIO3EPHOTO Yy
TEXHOJIOTIIX HOro BHUPOLIYBAaHHS PEKOMEHJIYETbCS 3aCTOCOBYBAaTH CYyMIIll
MIKpoOHOTO mpemapary Menanopis y Hopmi 1,5 n/tr (3aranpHe 4MCIIO
JKUTTE31aTHUX Mikpoopranizmis 2,5 x 107 KYO/cM®) 3 peryasropoM pocTy pociyH
Arpomnaitt 'y Hopmi 0,26 11/T — 115 iepeAnociBHOT 0OpOOKH HACIHHS 1 ATpoylalT y
HopMi 1,0 5i/ra — ana oOnpHCKyBaHHS MOCIBIB MO TaHOMY (GOHY Y a3y KyIIiHHS
KyJbTYpH.

Kntwuosi cnoea: ¢izionoriune OOIPYHTYBaHHsS, IHTErpOBaHA Jisl, OBEC
TOJIO3EPHUM, PEryJIsITOp POCTY POCINH, MIKpOOHMIA Mpenapar.
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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 l/ton) 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 I/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 I/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 b 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 I/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 l/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 I/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 I/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 l/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
I/ton) and Agrolight (0.26 I/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
I/ton + Agrolight 0.26 I/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 I/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 I/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 I/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 l/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 I/ton) + PGR Agrolight (1.0 I/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,
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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 I/ton) and
Agrolight (0.26 I/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 l/ton and Agrolight at the rate of 0.26 l/ton and spraying of crops with
Agrolight at the rate of 1.0 I/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 vital 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 I/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
rasteurianum).

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 I/ton for pre-sowing seed treatment and Agrolight at the rate of 1.0 I/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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HEPEJIIK YMOBHHUX CKOPOYEHbD I IIO3HAYEHb

AOC — aHTHOKCHIaHTHA CUCTEMA

AT® — anenozuntpudocdar

ADK — akTuBH1 POPMHU KHCHIO

KYO — ko10Hi1€yTBOPIOIOY1 OJIMHHUIII

Kwm — koeditieHT MOpodocTpyKTypHu

MIIA — M’aconenToHHUI arap

MIIb — m’siconenToHHUN OyJIbIOH

[TOJI — nepokcuiHEe OKMCHEHHS JIITiIIB

PPP — perynstop pocty pociauH

®AP — porocuHTETHYHA aKTUBHA pajiallis

X1 — xjopodin

X1 a — xnopodin a

X b — xmopodin b

UIId — yncra npoAyKTUBHICTH (DOTOCHHTE3Y

BBCH (Biologische Bundesanstalt fir Land- und  Forstwirtschatft,
Bundessortenamt und der Chemischen Industrie) — mkamna ¢enonoriuaux das

PO3BUTKY POCIUH
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BCTYII

VY CBITOBOMY BHUpPOOHHUIITBI 3€pHAa OBEC 3aliMa€ M'AT€ MICIE MICIs TaKuX
KyJbTYp SIK MIICHUIS, PUC, KYKYypyA3a 1 suMiHb. BiH ManoBuOarivBuii 10 rpyHTiB,
Ma€e MOPIBHAHO KOPOTKHUI BereTaliiHUN Mepioj, TOMY IIMPOKO BHUPOILYETHCS B
KpaiHax 3 MOMIpHUM KJiMaTOM. B ocTaHHI pOKM MONUT Ha OBEC 3pIC Y HANPIMKY
OTPUMAaHHS Xap4yOBHX IMPOAYKTIB 3JI0POBOrO 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%, Bitamiaun Bl 1 B2. V 3B'3ky 3 1ium, ocoOnuBuit
iHTEpeC BHSABISAETHCA JO BIBCAa TOJO3EPHOrO, SIKHUH Mae IOKpAIICHY SKICTh,
30KpeMa, BUIIY TOPIBHSIHO 3 IUNIBYACTHMM HATypy 3€pHAa 1 BMICT IOXXUBHUX
pedoBuH. BiACYTHICT IUTIBOK y JAHOTO BHUIY BIBCa JO3BOJISIE ICTOTHO 3MEHIITUTH
BUTPATH Ha HOTO JIYIIEHHs 1 yTuiTi3alito Biaxois [1-4].

3BaXkar04M Ha MIMPOKE BUKOPHUCTAHHS BiBCA TOJIO3EPHOIO B XapyoOBIH raiysi,
aKTyaJlbHOIO € TpobiemMa po3poOKM TEXHOJOTIM HOro BUPOIIYBAaHHA 3
MIHIMAJbHUM XIMIYHUM BIJTMBOM Ha HABKOJUIIHE CEPEAOBHILE, L0 MOXE OyTH
peari3oBaHO INUIAXOM BIPOBAKEHHS Y TEXHOJIOT1l BHUPOIIYBAHHS KYJIbTypHU
CydacHUX O10JIOT1YHUX TpernapaTiB, y TOMY YHCJII PEryJIaTOpiB POCTY POCIUH
IPUPOJHBOTO  TIOXO/PKEHHS 1 MIKpoOHUMX mpemapartiB. JlaHi mpemapartu
MiABUIIYIOTh IMYHO3aXHCHI BJIAQCTHBOCTI POCIHH, iX CTIHKICTh JO CTPECOBHX
YUHHUKIB a010TUYHOrO 1 OIOTHYHOrO IMOXO/KEHHS 3a 3HIDKEHOI HEraTHUBHOI il
BHCOKOTOKCHYHHX XIMIYHUX 3aC00IB 3aXUCTy Ta J00puB [5—7].

VYropoBamkeHHs OIOJIOTIYHMX TMpenapariB  pi3HUX TPYyN Yy TEXHOJOTii
BUPOIIYBAaHHS CUTbCHKOTOCTIOIAPCHKUX KYJIBTYP € BATOMUM KPOKOM JI0 TIOCHUJICHHS
€KOJIOTIYHOTr0 OallaHCcy arpoekocucTteM [8], TakoX BOHU BHSBIISIOTH aKTUBHHUI
BIJTUB Ha MPOXO/KEHHS (1310J10T0-010XIMIYHUX PEAKIN y POCTUHAX — BiJl CXOIB
10 30UpaHHS BPOXaro, MOKPAIIYIOYH PIiCT 1 po3BUTOK pocyivH [9—11]. ¥V 3B’s3Ky 3
UM, OCOOJMBOTO 3HA4YeHHsT HaOyBae po3poOKa MaJOBUTPATHUX, EKOJOTTYHO

O€3MeYHUX TEXHOJIOTI BHUPOIIYBaHHS CUILCHKOTOCHONAPCHKUX KynbTyp [12] 3
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BUKOPHUCTAaHHSAM MIKPOOHHUX MpenapariB 1 pEryisiTOpiB pOCTY POCIUH, 0COOIUBO 32
PI3HUX CHIOCOO0IB 1X MOETHAHHS.

AKTyanbHicTh Temm. [[ns  3a0e3meueHHS  HACENEHHS  MPOTYyKTaMH
XapuyBaHHS 1 TBApPUHHUITBA KOPMaMHM HEOOX1IHO HEBOUHHO HApOIYBaTH
BUPOOHUIITBO 3€pHA, YOI0 HEMOXJIUBO JIOCSATTH O€3 YAOCKOHAJICHHS TEXHOJIOT1H
BHUPOIIYBAaHHS CUIBCHKOTOCIIONAPCHKUX KYJbTYp Ta PO3POOKH IX OKpEeMHX
CIEMCHTIB, MIATPYHTSIM JUISI SKUX CIYT'YE CTHUMYJIIOBAaHHS IPOXOKCHHS
010JIOTIYHUX TMPOLECIB Yy pOCAMHAX 1 IPYHTI Ta OUIbII T[OBHa peaizalis
HOTEHIIHHOT MPOAYKTUBHOCTI mociBiB [13, 14]. ¥V mpoMy acmekTi HUHI 3HAYHOI
yBaru 3acjyroBy€ BHUKOPHCTaHHS B arpoleHo3ax MIKpOOHMX MpenapariB 1
pPETYISITOPIB  POCTY POCIAWH, SKIi € HAayKOBO OOIPYHTOBAaHMM YHHHUKOM
€K30T€HHOT'0 PeryJItoBaHHS MOP(POOIOIOTTIHUX 0COOIMBOCTEN PO3BUTKY POCIHUH 1
ix sxuTTeAisubHOCTI [15-17].

Oco0OnuBO 3HayYeHHs [aHUX TpernapaTiB 3pOCTa€ B yMOBax 3MEHIICHHS
BUKOPHUCTAHHS 3acO0IB 3aXUCTy POCIMH 1 MOOpWB, IO CIYrye MIAIPYHTSIM JI0
Olojyorizamii Tamy3l POCIMHHHUIITBA 1 BUPOOHHUIITBA MPOAYKIl EKOJOTTYHOTO
(opraniunoro) cupsmysanus [18, 19]. Po3poOka 6iojori3oBaHUX TEXHOJIOTiH a0bo
OKpPEMHX X €JIEMEHTIB BXOJMJIA B KOJIO HAYKOBHX 1HTEpECIB OaraThb0X BUYECHUX — 3.
M. I'puniaenko, B. I1. Kapnenka, O. I. Tepek, C. I1. I[Tonomapenka, B. II. ITatuku,
C. B. IIumou, I'. A. KapnoBoi ta iH. IIpoTe OKpemi eIeMEHTH 3acTOCYBaHHS
MIKpOOHUX TIPEmapaTiB 1 PeryasiTOpiB POCTY POCIHUH y TEXHOJOTIi BUPOITYBaHHS
BiBCa TOJO3EPHOTO, sIKi O TPYHTYBAJIUCh Ha BCEOIYHOMY BpaxyBaHHI 010JIOTTYHHX
3MIH y POCJIMHAX 1 IPYHTI, B HUHINIHIX YMOBaX € HEBUBUYCHUMH, 0 B HAMPIMKY
OJIep)KaHHS BHUCOKHMX BpOXKaiB EKOJIOTIYHO Oe3MeYHoi MPOAYKIli € BKpai
aKTyaJIbHUM.

3B’I30Kk Po0OTH 3 HAYKOBMMH MporpamMamMi, IJIAHAMH, TeMaMM.
Hucepraiiiss € pe3yabTaToM BUKOHaHHS aBTopoM y 2019-2021 pp. HaykoBoi
pobotu, mo Oyna CKJIaJ0BOK TEMAaTUKU JOCHIKEHb Kadeapu O1oJorii
YMaHCBKOro HaIllOHAJBLHOTO YHIBEPCUTETY caliBHUITBA «Po3poOka HOBITHIX

TEXHOJIOT1d BHPOOHULITBA 3E€PHOBUX KYJIBTYp Y CIBO3MIHI MpU 3aCTOCYBaHHI
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repOIIUAIB, PICTPEryIIOIUYUX PEYOBUH 1 MIKPOOIOJIOTIYHUX IpenapariBy (HOMeEp
nepxkaBHoi peectpauii 0105U00560), mo Bxoauts y Ilporpamy HaykoBuX
JIOCHIDKeHb  yHIBepcuTeTy «OnTuMizalis BHUKOPUCTAHHSA  MPUPOJHOTO 1
pecypcHoro mnoteHmiany arpoexkocucteMm IlpaBoGepexnoro Jlicocreny Yxkpainu»
(HOMep neprkaBHOI peectpartii 0116U003207).

Mera i 3aBaaHHS J0CTiIKeHHs. 3’ sCyBaTH KOMIUIEKCHY JiI0 MIKPOOHOTO
npenapary MenaHopi3 1 peryisaTopa pocTy poCiIuH ATpOJalT Ha MPOXOKEHHS
($1310710r0-010XIMIYHUX,  AHATOMO-MOPQOJIOTTYHUX, NPOAYKIIHHUX 3MIH B
pOCiIMHAX BIBCA TOJIO3EPHOTO 1 MIKPOOIOJIOTIYHUX — Yy TIPYHTI Ta pO3poOUTH 1
BIIPOBAINTH Y BUPOOHHUIITBO HAYKOBO OOTPYHTOBAaHI 3aX0/I1 3 iX BUKOPUCTAHHS.

BianoBigHo 10 mocTaBieHOT METH Iependayanocss BUPINIUTH HACTYIHI
3aBJIaHHS:

— pochigutu ¢i31010r0-010XIMIUHI 3MIHM B POCJIMHAX BiBCa T'OJIO3EPHOTO
(aKTHBHICTh OCHOBHUX aHTHOKCHJAAHTHUX (epMEHTIB, GOopMyBaHHS MIrMEHTHOTO
KOMIUIEKCY, 3MIHUA IHTEHCUBHOCTI JUXAaHHS TOIIO) 32 BUKOPUCTAHHS PI3HUX HOPM
MIKpOOHOTO mpernapaty MenaHopi3, BHECEHHX 3a PI3HUX CIOCO0IB BUKOPHUCTAHHS
pEryIsiTOpa POCTy POCIUH ATPOJIANT,;

— BCTAHOBUTHU 3MIHU B aHATOMO-MOp(doJoriuHiii Oya0BI enigepMicy JTUCTKIB
BiBCa TroJIo3epHOro 3a aii MemaHopizy 1 ArpomaiiTy Ta 3’scyBaTH iX BIUIMB Ha
dbopMyBaHHS TIUIONII JUCTKOBOI'O amapaTry, JAWHAMIKy POCTOBHX IIPOIECIB Ta
(OTOCHHTETUYHY MPOAYKTHUBHICTH MOCIBIB;

— 3’sCyBaTH BIUIMB JIOCHIPKYBaHMX TMpenapaTiB Ha aKTUBHICTh Ta
KUTBKICHUY 1 SIKICHHH cKiIaa puzochepHoi MiKpoOioTH;

— OIIHWTH BIUIMB 3aCTOCYBAaHHA PI3HUX HOPM MIKpOOHOTO TMpemnapary
MenaHopi3 3a pi3HHX CIOCOOIB BHKOPHUCTAHHS PETYIATOpPA POCTY POCITHH
Arpomaiit Ha (popmMyBaHHS TTPOTYKTUBHOCTI TIOCIBIB BiBCa TOJIO3EPHOTO 1 SKOCTI
OJIEP’)KaHOTO BPOXKaIo;

— JaTH eKOHOMIYHE W €HEPreTUYHEe OOTPYHTYBAaHHS KOMIUIEKCHOMY

3aCTOCYBaHHIO  JOCHIIKYBAaHUX  OIOJOTIYHHUX  TMpenapariB y  TEXHOJOT1i
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BHPOILYBaHHS BiBCa TI'0OJIO3€PHOr0 Ta PO3POOUTH 1 BIOPOBAIUTUA Y BUPOOHHULITBO
HayKOBO OOTPYHTOBAH1 3aX0/M 3 1X 3aCTOCYBaHHSI.

O6’ckm  Oocniddcennss —  (Pi131010ro-010XIMIYHI  MPOLIECH, AHATOMO-
MOPQOJIOriyHI 3MIHM B POCIUHAX, MIKPOO10JIOT1YHI — B IPYHTI Ta NPOAYKTUBHICTb
MOCIBIB BiBCa TOJO3E€PHOTO 3a KOMIUIEKCHOTO BHUKOPUCTAHHS MIKPOOHOTO
npenapaty MenaHopi3 1 peryssTopa pocTy pOCIuH ATpOJIaT.

IIpeomem Oocnioxcennsi — OBec rojlo3epHUM copTy Mupcem, MIKpOOHUMN
npemnapat MenaHopi3 Ta peryisaTop pocTy pociuH ArpoJair.

Memoou Oocnioxcenns. [lonboBUI — 3aKiIalaHHs JIOCHIY B TMOJBOBUX
yMOBax ISl 3’ACyBaHHSI €(DEKTUBHOCTI Jii PI3HUX HOPM MIKpPOOHOTO MpernapaTry
MemaHopi3 3a pi3HUX CHOCOOIB 3aCTOCYBaHHS pEryJsTOpa POCTY POCIHH
ATrponaur.

JlaGopartopHuit — gociaikeHHS — (i310JI0T0-010XIMIYHUMH, aHATOMO-
MOP(OJIOTTYHUMHU Ta MIKPOOIOJOTTYHUMU METOJIaMH KIJTBKICHUX 1 SKICHUX 3MIH Y
pOCJIMHAX BiBCA TOJ03EPHOTO 1 IPYHTI.

Bereraniiinuii — 3aKiajaHHs TOCHIIIB Y CYBOPO KOHTPOJIbOBAHUX YMOBAaX 3
METOIO JICTAJBHINIOrO 3’ICyBaHHS OCOOJMBOCTEH 1ii mpermapatiB Ha (i310J0T14HI,
O10XIMI4HI1 Ta 1HII MPOIIECH B POCIIMHAX BIBCA TOJI03EPHOTO.

CraTuCTUYHUN — BCTAHOBIGHHA 3a pe3yJbTaTaMu JTUCIEPCIHHOTO Ta
KOPEJAIIMHOTO aHalli31B JOCTOBIPHOCTI OTPUMAHHMX PE3YIbTaTiB TOCTIIKEHb 1
3aJIeKHOCTEH MK JTOCTIKYBAaHUMHU TTOKA3HUKAMU.

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

HaykoBa HOBHM3HA oJep:kaHuUX pe3yJbTaTiB. HaykoBa HOBH3HA pobOTH
MOJIATAa€ y BCTAHOBJICHHI ()i310JI0T0-010XIMIYHUX, AHATOMO-MOPQOJIOTIYHUX Ta
MPOIYKIIHHAX 3MIH Y POCTMHAX BiBCA TOJIO3EPHOTO 1 MIKpPOOIOJIOTIYHUX — Y TPYHTI
32 KOMITJIEKCHOTO BUKOPHCTAHHS MIKPOOHOTO mpemnapaty MemaHopi3 1 perymsTopa
pPOCTY POCIIMH ATPOJIANT.

Bnepuie B ymoBax IIpaBoGepexHoro Jlicocteny YkpaiHu AOCHIIKEHO 10

pI3HUX HOPM MIKpOOHOro mpemnapaTty MenaHopi3, BHECEHUX 3a PI3HUX CMOCOOIB
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BUKOPHUCTAHHS PETYIATOPa POCTY POCIWH ATpPOJIAiT, HA MiABUIICHHS aKTHBHOCTI
OCHOBHUX aHTHOKCHUJAHTHUX (EPMEHTIB KJIAacy OKCHIOpPENyKTa3 (y CEepelHbOMY
Ha 4-64%), 3poctaHHs BMicTy (GoTocuHTe3yrounx mirMeHTiB (1-17%) Ta
iHTeHCUBHOCTI auxanHs (3-29%), ¢opmyBaHHs OUThIIOT  (OTOAKTHBHOI
aCUMUTSIIHHOT ToBepxHI pociuH (2-26%), mo B 1UIOMY 3a0e3Medniio
akTuBi3alio Ha 2—15% GoTOCUHTETHYHOT NPOAYKTUBHOCTI (POTOCUHTE3Y MOCIBIB 1
Ha 2—42% — aKTUBHICTh MIKPOOHUX yTpyNHOBaHb MOCIBIB.

JloBeneHo, 10 3a KOMILUIEKCHOTO 3aCTOCYBaHHS MIKPOOHOTO mpemnapaty i
perynsTopa pocTy pPOCIUH (POPMYETHCS CTPYKTypa IMOCIBIB BiBCa TOJI03€PHOTO
Me30MOpQHOro Tuy, sika Ha 18—-27% 3a mpoIyKTUBHICTIO MEPEBUILYE MOCIBH, 1€
010JI0T14YH1 TIpenapaTH He 3aCTOCOBYBAJIH.

Brnepiie BuMBUEHO KOMIUIEKCHY JIil0  OIOJIOTIYHHMX TpenapaTiB  Ha
(dopMyBaHHS SIKICHUX MOKa3HUKIB 3€pHA BiBCa I'OJIO3EPHOTO Ta OOTPYHTOBAHO iX
3HAYE€HHsI y BUPOOHUITBI €KOJIOTTYHO YMCTOI MPOAYKIIi 3 BUCOKUMHU CIIOKUBUUMU
MOKa3HUKaMU.

3a pe3yabTaTaM JIOCTiIKEHb PO3POOJIEHI €KOJOTIYHO Oe3MedHi 3aXoau 13
3aCTOCYBaHHSI MIKpOOHOT0 mpernapaty MelaHopi3, BHECEHOTO 3a PI3HUX CIIOCO0OiB
BUKOPUCTAaHHS pEryjsiTopa poCTy pOCIMH ArpojiaidiT, y TIociBax BiBca
roJIO3EPHOTO, SKI JO3BOJISIOTH MIABHINUTH TPOAYKTHUBHICTH KYJIBTYpPH 1
3a0€3IMeUnTH HAaceJICHHS Y KpaiHu BUCOKOSIKICHUM 3€PHOM.

IIpakTHyHe 3HaYeHHS OJepP:KAHUX Ppe3yJbTaTiB. 3a pe3ylbTaTaMu
EKCIEPUMEHTANbHUX  JIOCHI[DKEHb  JIOBEJACHO  MOXJIMBICTb  KOMIUIEKCHOT'O
3aCTOCYBaHHS B TIOCIBax BIBCAa T'OJIO3€PHOTO OI10JOTIYHUX MpEmapaTiB 3 METOIO
ITIBHUIICHHS TPOIYKTUBHOCTI ITOCIBIB 1 MOKPAIICHHS SKOCTI 3epHa.

HaykoBo o0OrpyHTOBaHI pe3yibTaTH JOCIIIHKEHb MPOUIIIN BHPOOHUTY
NEPEeBIPKY B TEXHOJIOTISIX BUPOIIYBAaHHS BiBCa TOJIO3EPHOTO B rocrnoaapcTBax: @I
«Illytko»  bnarosimencekoro paiiony  KipoBorpaacekoi  o6macti  (akT
BrpoBapkeHHs Big 10.01.2022 poky, Jomatok XK) i @I «Kpumsue» YMaHCHKOTO

paiiony Yepkacbkoi obsacTi (akt BrupoBapkenHs Big 5.01.2022 poky, Jomatok K)
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Ha 3arajpHid miowi 54 ra, ae 3a0e3neymin OJep:KaHHS BUCOKOTO €KOHOMIYHOTO
NpUOYTKY.

Marepianu aucepTailiiiHoi po6oTH anpoOOBaHi NMPU BUKJIAJAHHI TUCIUILIIH
«®Di3io10ris pocnuny, «bionorisn», «bioximiny, «Mikpo0Oiosorisi» B YMaHCEKOMY
HallIOHAIbHOMY YHIBEPCHUTETI Ca/liBHUIITBA.

Oco0uctnii BHecOK 3700yBaya IOJSAraE y CaMOCTIMHOMY ONpallOBaHHI
HAyKOBOi JIITepaTypu 3a TEMOK JHCEpPTaIlli, OBOJIOAIHHI HEOOXIJHUMHU
METOAMKAMH JIOCII)KeHb, BUKOHAHHI TMOJBOBUX, BEreTaIlIMHUX 1 JAOOpaTOPHUX
JOCHIPKeHb, Yy3arajJbHEHHI OTPUMaHUX pe3yJbTaTiB, (POPMYBaHHI OCHOBHUX
TIOJIOKEHB TUCePTalliiHOT poOOTH, HAMMCAaHHI HAYKOBHUX CTATEH Ta BIPOBAHKCHHI
PE3yNbTATIB AOCTIIKEHb Y BUPOOHHUIITBO.

Anpoobaitisi pe3yJabTaTiB gocaiakeHb. OCHOBHI MOJIOXKEHHS, 1110 BUKJIAACHI
B JIUCEPTAallii, JOMOBIAAINCH 1 0OrOBOPIOBAIMCH HA IIOPIYHUX 3aCiIaHHIX Kadeapu
Olosorii  YMaHCBHKOTO HAI[IOHAJBLHOTO YHIBEPCHUTETY CaAJIBHHUIITBA, a TaKOXK
HaykoBHX KoH(epenmisx: 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 MixkuapoaHiii HayKOBO-NPAKTUYHOI KOH(MEPEHINT MOIOANX
BueHux 1 cnemianictiB (c. llenrpambue, 2021); BceykpalHChbKili HayKOBii
[aTepreT-KoHDepenmii «CydyacHi mpobiaeMu 610J0rii B yMOBax 3MiH KJIIMaTy»
(Ymans, 2021); IV BceeykpaiHChbKili HayKOBO-TIPAaKTHYHINA KOH(MEpEHIIiT MOIOauX
BucHHX «CydyacHa HayKa: CTaH Ta MEPCIEKTHBH PO3BUTKY» (XepcoH, 2021).

Ilyoaikauii. Martepianu nuceprtariii BucBiTieHO B 10 HayKOBHX mparsx,
cepen skux: 4 cTarTi y (paxoBWX BUAAHHAX YKpainw, | cTaTTs B iHO3EMHOMY
BHJIaHHI, 5 Te3 JOIMOBiIeH Ha KOH(DEPCHITIAX.

Crpykrypa aucepramii. Jlucepramiliny poOoty BuKIageHo Ha 213
CTOpIHKAaX MAIIMHOMHUCHOTO TEKCTY, B T. 4. 144 — OCHOBHOTO TEKCTY, BKIFOYAIOYH
25 Tabmunp 1 2 pucyHkn. BoHa ckimagaeTbes 3 aHOTAIlli, BCTYITy, I’ SITH PO3LIIB,
BHCHOBKIB, pEKOMEH/IAIliii BUPOOHUIITBY, CIIMCKY BUKOPUCTAHUX JKEPET HAYKOBOT

miTeparypu, mo HapaxoBye 320 HaliMeHyBaHb, 3 HUX 40 — TaTHHULICIO.
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PO3/LI 1
BIOJIOTTYHI IPENMAPATH Y TEXHOJIOTISIX BUPOILIYBAHHS
CLIILCBKOTOCHOJAPCHKHMX KYJbTYP, Y TOMY YHUCJII i BIBCA
rOJIO3EPHOI'O, TA iX BILJIUB HA NEPEBII OCHOBHHUX
®I310J10TO-BIOXIMIYHMX MPOLECIB Y POCJUHAX TA IPYHTI

(oruisig itepaTypu)

1.1. Pizionoro-6ioxiMiyHi mpouecu B POCIAMHAX Ta MiKpoOioJoriyHa
AKTHBHICTh I'PYHTY 32 00p0o0OKHM MOCIiBiB 0i0JIOTIYHUMH NpenapaTtaMu pi3HOro

NPpU3HAYCHHA

Huni aktyanbHO0O Mpo0JIeMOI0 CydacHOT arpapHoi raixysi € po3pooka HOBUX
e¢(eKTHBHUX TEXHOJIOTIH BHPOIIYBaHHS POCIIHH, 3a JOTIOMOTOK SKHX MOKJIHBO
3HM3UTH 3a0pyAHEHHS HABKOJMIIHBOIO CEPENIOBUINA Ta OTPUMATH EKOJOTIYHO
0e3MeyHy CUILCHKOTOCIOAAPChKY MPOMAYKIII. Y IbOMY HAMpPsIMKY Ba)XIIHMBOTO
3Ha4YeHHS HaOyBae€ CTBOPEHHS 1 BIPOBADKEHHS Y BHUPOOHHUIITBO MIKPOOHUX
npenapatiB  (MbBII) Tta perymaropiB pocty pociun (PPP) mnpupomgHoro
MOXOJKEHHS, SKI JIO3BOJISIOTh aAKTHBI3yBaTH OCHOBHI (hi3i0y10r0-010XiMidH1
IPOIIECH B KYJIbTYPHHX POCIMHAX, MIKPOOIOJOTIYHI — B IPYHTI, 3a0e3MeUyrOTh
MiABUIICHHS IMYHO3aXHCHUX BJIACTUBOCTEH POCIMH JO CTPECOBHX UYMHHUKIB
ab10TUYHOTO Ta O10THYHOTO MOXO KeHHs [20-22].

B cydacHHMX TEXHOJOTiAX BHUPOOHWIITBA TPOAYKIi POCITUHHUIITBA
OloJyoriyHI Tpemapary, BHUSABISIOTH BUCOKY (PI310JIOTIYHY aKTUBHICTH HaBiTh 3a
BITHOCHO MaJINX HOPM BHUKOPHUCTAHHS. 32 CBOEIO MPUPOJIOTO I1i TPEnapaTi MOKYTh
AKTUBHO BIUIMBATH Ha MIKpOOIOJOTIYHY aKTHUBHICTH TPYHTY, OyTH aHajIoramu
¢diToropMoHiB 200 pEUYOBMHAMHU 37aTHUMHU 3MIHIOBATH TOPMOHAIBHHHA CTaTyC
pPOCJIVMH, BIUIMBaIOYM Ha OIlOCHMHTE3, TpaHcmipamito Tomo [23-26]. o HuX
HaJeXaTh MPUPOJHI 1 CUHTETUYHI OpPraHIuHI CIOJYKH, SIKI MOXYTb BHUKJIMKATH
CTUMYJIOBJIbHY a00 MPUTHIYYBaJIbHY [1I0 Ha PICT 1 MOP(OreHe3 pOCIuH.

Perynsitopy  pocTy  pOCIAMH  OACPXKYIOTh  NPUPOAHIM,  XIMIYHMM  a0o
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MIKpOOIOJIOTTYHUM HUIAXOM. 3 (p1310J0T1YHOT TOYKM 30py BOHHM € aHajoraMu
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
BPOXKAMHOCTI 1 MOJIMIIEHHS IKOCTI 3epHa [27-29].

Pi3H1 TexHOJIOT1i 3aCTOCYBaHHS MIKPOOHUX IMpENapariB 1 peryasiTOPiB pOCTy
POCIIMH MalOTh CBOi MO3UTHUBHI 1 HETaTUBH1 CTOPOHU. 30KpeEMa, JA0IMOCIBHA 00poOKa
HACiHHS Ma€ Ti MepeBard, IO MpernapaTd 3 MOMEHTY IOTPAIUISHHS Ha 3€pHO
MOYMHAIOTH MPAIIOBATH Ha PO3BUTOK KOPEHEBOi CUCTEMHU POCIUH 1 TaKy 00pOOKY
MOJKHA 3JIIHCHIOBATH Pa3oM 3 MPOTPYWHUKAMU Ta TUTIBKOYTBOPIOBAYaMH 3aBYacCHO
Ha HACIHHEBUX 3aBojiax ab0 B rocmojaapcTBax. BogHodac oOnMpuCKyBaHHS MOCIBIB
peryisiTopaMd  pOCTY POCIHH € e()EeKTUBHUM Yy CTHMYJIIOBaHHI POCTOBUX i
NPOAYKIIHHUX TMpoIeciB B OKpeMi (a3u PO3BUTKY, SKI BCTAHOBIIOIOTHCA IS
KOKHOI CUIBCHKOTOCTIONIAPCHKOT  KYJIBTYPU EKCIIEPUMEHTaIbHO. 3aCTOCYBaHHS
O10JIOTTYHHUX TpernapaTiB MOXKJIUBE AK y iX OaKOBUX CyMilIaX, Tak 1 B KOMILIEKCI 3
3ac00aMHM 3aXUCTY POCIIHH, 110 MOKE MIICHIIOBATH Ait0 ogHuX iHmmmu [ 30-32].

Buenumu BcTaHOBJIEHO, IO OI1OJOTIYHI TpenapaTd 3 PEryJITOPHUMH Ta
0103aXMCHHUMH BIACTHBOCTAMH € IHAYKTOpaMH CTiidkocTi pociaun [33-36].
Boanowac yBary BUeHMX Bce OUIbIIIe NMPUBEPTAE MUTAHHS BUBUYEHHS MEXaHI3MIiB
MiABUIICHHS aHTUOKCUJAAHTHOTO CTATYCy POCIHH. 3 I[IEI0 METOI0 MPOMOHYETHCS
3aCTOCOBYBATH PETYJIATOPH POCTY POCIHH, MIKPOOHI MpemnapaTH Ta iHIIi 3aco0u sK
CUHTETHUYHI, TaK 1 MPHUPOJHI, M0 MAIOTh PICTCTUMYIIOBAIbHI BIAacTUBOCTI [37].
BcranoBneHo, 1mo €K30T¢HHI aHTHOKCHAAHTH IiJBHINYIOTh CTIHKICTh POCIHMH JI0
cTpeciB OIOTHYHOT 1 a0I0THYHOT MPUPOAM IIJIIXOM aKTHBI3aIii aHTHOKCHIAHTHOTO
3aXUCTy POCHHH JO OKHCHOTO CTpecy Ta IHMUX eQeKTiB, MOB'SI3aHUX 13
rereparfiero aktuBHUX ¢GopMm kucHio ADK [38]. Herarusne 3naueHHs ADK
OB’ s13aHe 3 pearyBaHHAM iX 3 OUIKaMu, JiiJaMH, HYKJICTHOBUMH KHCJIOTAaMH,
CTPYKTypaMu MeMOpaH Ta MaKpOMOJIEKYyJd, 1[0 HEraTHBHO BIUIMBAE Ha
MPOXO/KEHHSI  (PI310JIOTTYHUX TPOLIECIB Yy pociauHax Ta (OpMyBaHHS ix

nponyktuBHOCTI [39, 40]. Bupimanene 3HaueHHs y HeWtpamizamii ADK
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BIJIIFPAIOTh AHTHOKCUAAHTHI CHCTEMH POCIHMH, IO MPEICTaBICHI KOMIUIEKCOM
HU3bKOMOJICKYJSIPHUX AQHTUOKCHUIAHTHHUX CHOJYK Ta ()EPMEHTIB, Y TOMY YHCII
TaKUX SK Karajasza, MepoKcujas3a, ackopbaTrokcuaasa ta nojideHonokcumaza [41,
42]. 3a BUKOpPHCTaHHS €K30T€HHHUX PETYJIATOPIB POCTY B POCIMHAX MPOCTEKYETHCS
3HIDKEHHS peaklli MEepOKCHIHOTO OKHCHEHHS JINiAIB, 30UIBIIYETHCS BMICT
AHTUOKCHUJIAHTIB Ta MIJBUIIYETHCS aKTUBHICTh aHTUOKCUAAHTHUX (PepmeHTIB [43,
44].

['onoBHUMU KaTanizaTopaMu O10XIMIYHUX PEAKIId BUCTYNaIOTh (PepMEHTH,
JI0 CKJIay SIKMX BXOJSATh MoJiekynu Ouika [45—47]. ToMy, HallOBHIOIOYH POCIUHHY
KJIITUHY aMiHOKHMCIOTaMu, nuisixom 3actocyBaHHss PPP 1 MBII, ctBoproerbes
OyniBenpHUN MaTepian 1yl (pepMeHTIB, BHACIIAOK YOro OlOXIMIYHI peakiii y
KJTITHHI MPUIIBHIIIYIOTECS Yy 0arato pasiB, pOCIMHA MOYMHAE aKTHBHO POCTH H
po3BuBatucs [48].

C. Aspamenko Ta iH. [49] cTBEepIKYIOTh, IO TMPUPOIHI PETYIITOPU POCTY
POCIIMH HAa OCHOBI aMIHOKHCIIOT 1 MENTHAIB MPUIIBUIIIYIOTh MPOLECH CUHTE3Y
OutKa 1 epMEeHTIB Yy POCIHMHAX, 30UTBIIYIOTh 3a0€3MEeUYEHICTh POCIUH E€HEPTi€lo,
110 IMOCUJTIOE TPAHCIIOPTHI MPOIIECH 110 BCbOMY POCIMHHOMY OpTaHi3Mi.

Hocmimkerasymu 3. M. I'puniaeako i A. A. Janenko [50] BcTaHOBICHO, 110
BukopuctanHss MBII [liazobaktepun y nHOopMmax 150, 175, 200 mn/t ta PPP
Pamoctum y wHopmi 250 Mi/T sSK OKpeMO, TaK 1 CYMICHO, aKTHUBHICTb
AHTHOKCUJIAHTHUX (DEPMEHTIB y pOCIMHAX TPEUYKHU 3pOCTaia, BOJHOYAC HAMBUIIIOO
BOHa OyIa 3a 00poOKM HaciHHS cyMminimo npemnaparis Jliazooakrepun (200 mur/T) i
Pagoctum (250 mi/t) Ta oOmpuckyBanHs mociBiB Pamoctumom (50 mn/ra), mio
MePEBUINYBAJIO KOHTPOJb Mo Kartajaszi Ha 101%, mo mepokcuaasi — 28% Ta mo
noideHonokcuaasi — 65%.

VY nocnimax B. I1. Kapnenka ta JI. 1. IIpocsukina [51] Oyno BCTaHOBICHO,
o 3a aii kommno3utlii PPP Anw6itr (40 i/t + 40 mur/ra) BMICT y JIMCTKaxX BiBcCa
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, 110 PETydsSTOpU POCTY POCIMH Ta MIKpOOHI mpenamnpaTu
MO3UTUBHO BIUIMBAIOTh HA aKTUBHICTh (PEPMEHTIB OKHUCHO-BIIHOBHOTO XapakTepy
Ji1 B pOCIMHAX suMeHI0 siporo [52], sumento o3umoro [53], murenurti moinou [54],
TpuTHKajae o3umoro [55], mmenuri o3umoi [56], copusy [57], ropoxy [58], npote
(YHKIIOHYBaHHS aHTUOKCHIAHTHUX (DEPMEHTIB y POCIMHAX BiBCa T'OJO3EPHOIO 32
KOMIUIEKCHOT 1 pO3pi3HEHO1 J1i MIKpOOHHMX MpemnapariB 1 PEryjasTOpiB POCTY
POCIIMH TIPAKTUIHO HE JOCIIKYBaJIOCS.

Bimomo, 1110 MPOAYKTHBHICTE OY/Ab-SIKOI CUTBCHKOTOCTIONAPCHKOI KYJIBTYPH,
B TOMY YHMCJI1 ¥ BiBCa T'OJIO3EPHOT0, BUBHAYAETHCS 1HTEHCUBHICTIO (DOTOCUHTE3Y —
IPoIIeCy MEPETBOPECHHS COHSYHOIT HEeprii B eHeprito XIMIYHUX 3B’ SI3KiB OPraHIqHO1
PCUYOBHHHM 3a JIONIOMOTOKO 3€JICHOTO IIIrMEHTY pociauH — xmopodiry. Tomy
KOHIICHTPAIIIS [IUX IMCMEHTIB HA OJUHUITIO TUTOIII YU OJAMHHIIO MAacH € BaXKJIMBUM
(G1310J0TTYHUM TOKA3HUKOM 1 MOXE CIyryBaTH I1HAMKATOpPOM 3a0e3MedyeHoCTi
MOCiBiB enemMeHTaMu kuBjieHHs [59, 60]. dorocuHTeTHYHA MISIBHICTH POCIHH
TaKOX 3aJICKHUTh BiJl KOMIUIEKCY TakuX (DakTopiB — 30BHINIHIX (BOJIOTA, CBITIIO,
TEeMIIepaTypa MoBIiTpsi, BHECEHHS JOOpHUB, 3aC00IB 3aXHCTYy POCIWH, OlompenapariB
TOII[0) Ta BHYTPIMIHIX (FCHETHYHUM MOTEHIIAIIOM pocinH) [61-64].

Hocminamu T. C. Jlebenenoi [65] moBemeHo, 110 y MpopocTKax BiBca 3a TpU
noou onoBmOeThCst 90% xmopodiny, y pocnuH y Bimi 25 gHIB 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 wHusmi pochimkeHp [66, 67] moBemeHa TMO3WTHUBHA [iE CYMICHOTO
3aCTOCYBaHHS MIKpPOOHUX TMpemnapariB 1 peryisiTOpiB POCTY POCIUH Ha BMICT
XJOpo(dily B JUCTKAX CUIBCHKOTOCTIONAPCHKUX pociuH. Tak, 3a ganumu 3. M.
I'punaenko, A. A. Jlanienko [66] HailakTUBHIIIIE HAKOIMUYCHHS CYMH XJIOPODLIIB a
i b B ymcTKax pocnwH Tpedkw MPOXOAWIIO y BapiaHTaX KOMOiHOBaHOI 0OpOOKH
HaciHHs cywmimio npenapatiB MBII Jliazo6aktepun (200 mu/T) 1 PPP Pagoctum
(250 mn/T) 3a HactymHOro obmpuckyBaHHs nociB Pamoctumom (50 wmu/ra), ne

MepeBHICHAS 10 KoHTpoiro ckianano 30%. BHeceHHs y mociBaxX COHSIITHHKA
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perynsaTopa pocty pociuH Pagoctum (20 mui/ra) mo ¢ony oOpoOKHM HAaCIHHS NEpen
ciBOoro 1uMm ke PPP y nopmi (250 mMi/T) mpu3BOAMIO A0 MIABUILECHHS BMICTY
xjopoduriB a i b B muctkax Ha 5% [67].

3a manmmu pociimkers 0. O. Uepnuipkoro [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
HAcCiHHS Ta OONpPHUCKYBaHHS TIOCIBIB Oypsika LykpoBoro copty HociBcbkuit
Kpucraninom (10 r/t, 10 r/ra), niABUILYyBalO CyMapHe HAKOMMYEHHS XJIOPOQLIIB Y
JIMCTKAX POCJIMH MOPIBHSIHO 3 KOHTpoJieM Ha 69% [69].

Hocmikennsimu JI. JI. Pomanuyk ta O. B. 3inuenka [70] 3 BuB4YeHHs il
perynsTopiB pocty pociauH Peromnant, Arpoctumysnnin 1 EmictuM (kKopeHeBHINa
POCIIHMH TIepe]] caIiHHsIM OONPUCKYBaIMCh po3unHaMu AaHnXx PPP koHueHTparieto
0,02%) Ha MicKaHTyCi BCTAHOBJICHO, IO BCI JOCIIIKYBaHI MpenapaTH CIPHSIIN
30UTBIICHHIO BMICTY XJI0pOo(ily B JUCTKAX 3a OJHOYACHOTO MO3UTHUBHOIO BIUIMBY
Ha PICT POCIUH 1 PO3BUTOK JIMCTKOBOTO amapary.

B. I1. Kapnenko ta C. C. lllytko [71] B ¢cBOIX gociigax i3 3aCTOCYBaHHIM
perynstopa pocty pociauH Perommant y Hopmax 50 mi/ra 1 250 mi/T y mociBax
cOpu3y IINIUIM BHUCHOBKY, IO BMICT (DOTOCHMHTETMYHHMX IITMEHTIB Yy JIMCTKax
KyJIbTYpH Y BIJHOIICHHI J0 KOHTPOJIIO 3pOCTaB B 3aJIEKHOCTI BiJi HOPMHU Ta
cnioco0y Bukopuctanus PPP na 9% 1 12%.

O. 1. 3a6onotHmii, A. B. 3a6on0THa [72] KOHCTATYIOTh, IO I 3MCHIIICHHS
HETaTHUBHOTO BIUIUBY TepOIUIIB HA CUTbCHKOTOCTIONAPCHKI KYJIBTYpU JOLLIBLHO
MOEIHYBATH iX 3aCTOCYBaHHS 3 O10JOTIYHMMHU TpemnapaTtaMu, i BIUIMBOM SIKUX
MOCHITIOIOTECS OOMIHHI TPOIECH B POCIHMHAX, a 30UTBIICHHS BMICTY XJIOpOdiTy
Ipu BOMY B JINCTKax 3abe3nedye 3pOCTaHHsS BpokaiHOCTi. JloBeneHo, 1m0 mpu
3acrocyBanHi PPP Emictum C (10 mu/ra) BMICT 3eN€HUX MIrMEHTIB Y POCIHMHAX
MIIEHUITI SPoi 3pocTaB B cepeaapoMy Ha 13%.

UucieHHUMHU HAyKOBUMH JOCTIKEHHSIMU JOBEJAEHO, IO Yy OUIBIIOCTI
BUIMAJIKIB PETYJISTOPH POCTY POCIMH Ta MIKpOOH1 MpenapaTd CTUMYIIOIOTh

HarpoMa/KeHHs pOCAMHAMHM XJOpoduUly Ta MIABUIIYIOTh (OTOCUHTETUUYHY
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aKTUBHICTH XxjoporuiacTiB [/3]. Ile noBeaeHo 3 BukopuctanusM Byxkcan BIO Vita
(1,0 n/t) Ha mmenuni moioi [74], Arpoctumyitiny (25 mi/ra) Ha TIIEHUI O3UMIM
[75], biomany (10 ma/ra) Ha Tputukaine ozumomy [42], Emictumy C (20 mi/ra) Ha
coi [77] Ta iHmmMX OIOJIOTIYHO  AaKTHMBHHUX PEYOBHMH Ha  PI3HUX
CUTBCHKOTOCTIONAPCHKHX KYIbTypax [78-82].

[Ipouecu moaury 1 poCTy KIITHUH OPraHiB POCIMHH, a TaKOXX MPOIYKIIHHI
IpOIIeCH, BUMArarTh OE3MepepBHUX 3aTpaT €HEPrii, 0 YyTBOPIOETHCS 32 PaXyHOK
npoiiecy nuxaHHs. Jlanuii (i3ionoriuHuii mpomec € JHKEpesioM OCHOBHHX
MeTaOOoITIB, AKI CIYTYIOTh BUXITHUM MaTepiajioM JUisl pI3HOMaHITHUX peakuid. 3
olHOTO OOKy, B TMpOIECI JUXaHHS BHTPAYAETHCS ACHMIIbOBAHHWI BYTIJICIb, 3
THIIIOTO — JIUXAHHS € JHKEPEJIOM CHEPIeTUYHHX 1 BITHOBIIOBAILHUX CKBIBAJICHTIB, a
TAKOXX — BYIJICIICBUX CKEJICTIB JUISI HU3KU BaXUIMBUX OIOCHMHTETHYHUX IIIAXIiB
BTOPUHHOTIO MeTaboizmy [83-85].

JlocmimpkeHHsIME BcTaHOBIICHO [86], 110 3aCTOCYBaHHS PEryJsITOPIB POCTY
pociima Arpormon C (10 mu/t) ta Ans6iT (30 MI/T) chnpusuio 3pOCTaHHIO
IHTEHCUBHOCTI JUXaHHS MPOPOCTKIB IMIIEHHIII 03UMOI MOPIBHSIHO 3 KOHTPOJIEM Ha
13-88 Mk Oy/roxd, MO CBIIYUTH MPO MO3UTHBHUN BIUTMB Ha POCTOBI 1 OOMIHHI
IPOIIECH B POCIMHAX JIAHOTO Mpenapary.

3. M. I'puniaerko ta A. B. 3a6onotHa [87] KOHCTAaTyIOTh, 1[0 IHTCHCHUBHICTD
nuxaHHga pociuH mmeHuni sipoi 3a mii PPP Emictum C y nopmi 10 mu/ra
nigBumryBanach Ha 12% mpotu koHTpoo. [103UTHBHUIN BIUTMB HA 1HTEHCUBHICTD
JIUXaHHA POCIUH OyJlo BiAMIYEHO W B TOCIBaX T'PEYKH 3a BUKOPUCTAHHS
MikpoOHoro mpemapaty Jliazobakrepun (150-200 mi/T) Ta perynsropa pocTy
pociun Pamoctum (50 mu/ra). 3okpema, 3a BHecenHs PPP Pamoctum Ha ¢oni
o0poOku HaciHHs MBIl  Jliazo0akTepuHOM y  BUIIEHaBEAECHUX HOpPMax
IHTEHCUBHICTh nuxaHHS pociuH 3poctana go 0,80-0,83 mr Bumimenoro COo/r
cUpoi MacH 3a 1 ToauHYy, IO MePeBUIIYBaIO KOHTPoJb Ha 8—-12% [88].

Biomoriuni mpemapaTé  MOXKYTh BIUIMBATH HA OCHOBHI  MPOIECHU

KUTTEAISIBHOCTI POCIMH, 30KpemMa ¥ Ha (opMyBaHHS aHATOMIYHOI OyAOBHU
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JUCTKIB, sIKa BIAOOpakae peakililo pOCIMH Ha YMOBHU BUPOLIYBaHHS Ta BIJ SKOI
3aJIeKHUTh (DOPMYBaHHS BIATNOBIIHOT Oy/I0BH JIMCTKOBOTO amapaty [89-91].

Cran aHatoMo-MOP(OJIOTTYHOI CTPYKTYpPU PIZHUX CUIBCHKOTOCHOJAPCHKUX
POCIIMH Ha TKAHUHHOMY 1 KIITUHHOMY PIBHSIX Ta 3MiHH, III0 BUHUKAIOTh Y HUX 1]
BIUTUBOM €K30T€HHOI pPeryssilii ONpOoayKUIMHUX MPOIECiB, MOCIIIXKYBalIu Oararo
BucHuX [92-95]. BogHouwac, y mepeBaxkHid OUIBIIOCTI JOCHIIPKEHb BOHHU
KOHCTaTyIOTh TO3WTUBHY JWHAMIKY, fKa BigoOpaxaeTbcsi y (OpMyBaHHI
ONTUMABHOI aHATOMIYHOI CTPYKTYpH CUIBCBKOTOCTIOAAPCHKUX KYIBTYp, IO
3abe3rneuye GopMyBaHHS BUCOKOT TPOTYKTUBHOCTI MOCIBIB.

Jlani okpemux HaykoBIiB [96—98] cBiguath, 110 32 BUKOPHCTAHHS y TOCIBaxX
CUTBCBKOTOCIIOIAPCHKUX  KYJIBTYP PETYNISITOPIB POCTY POCIMH 1 MIKpOOHHX
npenapariB, y TOMY YHCJI1 Ha OCHOBI IITaMiB acOI[IaTUBHUX a30T(IKCYBaAIbHUX 1
docharmoOinizuBHUX Oaktepiid (Arar-25K (20 mu/ra), Arpoctumysin (10 mi/ra),
Hiazodit (200 r/t), ®naBobaktepud (0,5 /T) Ta 1H.) MIABUIIYETHCS MITOTUYHA
AKTUBHICTh POCIMHHUX MEPHUCTEM. 30KpeMa, IHOKYJSIIS POCIMH MIIEHUIll Spoi
miazorpodamu poay Azospirillum crpusie 30UTBIIEHHIO PO3MIPIB KIIITHH Me30(iTy
1 KLTBKOCTI XJTOpoIutacTiB y Hux [99].

JlitepaTypHi JDKepena TakKOX CBiq4aTh IPO BIUIMB HA aHATOMIYHY 1
MopGoIIOTiuHy OyIO0BY POCIHH €K30T€HHHX PEeryjsaTopiB pocTy pociauH [96].
3okpema 3a komruiekcHoi aii TYPy (0,6 n/ra) 3 mikpoeneMeHTaMu JOBEICHO
30UTBIIIEHHS KUTBKOCTI CyTMHHO-BOJIOKHUCTHX TyukiB y TomatiB [100], bensixomy
(0,01% po3umn) — B Tputukaie [101]. 3a BUKOpHCTaHHS MIKpOOHOTO Tperapary
Hiazo6akrepud (175 mi/ra HOpMy HAciHHS) 1 perysTopa pocTy pociuH Pagoctum
y HOpMi 250 Mi/T 1u1st 00poOKHM HACIHHA TIepe CiBOOIO Ta OOMPUCKYBAaHHS MOCIBIB
PPP Pamoctumom y HopMmi 50 Mmi/ra, y pOCIHMH TPEUYKH MPOCTEKYBAIOCS
3MEHIIICHHS YWCia KITHH emiiepMicy Ha OJWHHWII MOBEPXHI JIMCTKA, alie MpHU
[IOMY 3HAYHO 3pocTaja ix rrorma [102].

Hocnimkerassmu goseaero [103], mo oOpobka pocnwa ropoxy 0,2 mM
BOJHUM po3unHOM [lapakBaTy MoOke MOpYIIYBaTU KIITUHHY OPTaHi3alliio JIMCTKA

Ta 3MEHIIYBAaTH MDKKIITHHHUN MPOCTIP 1 PO3MIpH KIITUH, Y TOMY 4YHUCIl WU
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enigepmainbHux. 3acrocyBands PPP I'etepoaykcun (0,2 r/1) Ha pociuHax KBacoii
30UTBIIIYBAJIO TOBIIMHY JIMCTKIB (32 paxyHOK 30UIbLIEHHS aCUMUIALINAHOT
TKaHWHM), 3pOCTalla KUIBKICTh KIITHH €MHiepMiCy, KUIbKICTh HPOJUXIB Ta ix
IIolIa, IO MOB’SA3aHO 3 JAi€l0 ['eTepoayKCMHY Ha MEpUCTEMaTH4yHl TKAHMHHU Ha
eTarli oIy, PO3TATYBAaHHS KIITUH Ta (JOpMYBaHHs iXHIX po3mipiB [104].

3a manmmmu 3. M. I'pumaenko Tta FO. 1. IBaciok [105], 3actocyBanHS
repOinuay ®adian y HopMi 90 r1/ra CyMICHO 3 PETYISTOPOM POCTY POCIHH
PeromnanT y Hopmi 50 Mi/T Ha ¢oHI nepeAnociBHOI 0OpOOKH HACIHHS MIKPOOHHUM
npenapatoMm Puzo6odit y Hopmi 100 mu/t 3 Peromnantom y Hopmi 100 mi/T
cpusiiio (GopMyBaHHIO ME30MOP(PHHUX O3HAK JIMCTKOBOTO amapary Coi: 3pocTaju
pO3MipH emiiepMaTbHUX KJIITHH Ta 3arajibHa III0MIa JUCTKOBOTO anapary MmocCiBiB.

Binbmricts HaykoBIiB [106—-110] BiaMivanu 3HaYHHUN BILIMB HAa (GOpMyBaHHS
aHaToMi4yHO1 1 Mopdooriunoi Oyq0BU CLIbCHKOTOCHOAAPCHKUX pociudH PPP i
MBII, sxi 3yMoBIItOBanu 30UIBIICHHS PO3MIPIB KJIITHH EMiJepMICy JINCTKA Ta
JOBXHHH TPOJAMXOBUX IIUIMH, IO BIAMOBIAANO0 (HOPMYBAHHIO ONTHUMAIBHOTO 32
TUTOMIEIO 1 TPOYKTUBHICTIO JIUCTKOBOTO anapary poCiHH.

dopMyBaHHSI POCTUHAMHU ONTUMAJIBHOTO 3a IJIOMICI0 JTUCTKOBOTO amapary
Ma€ BEIIMKE 3HAYCHHS IS ¢(EKTUBHOT (POTOCHHTETUYHOT MiSIbHOCTI mociBiB [111,
112]. bionoriune 3Ha4Ye€HHS PO3MIPIB JUCTKOBOI MTOBEPXHI MOJISATAE B TOMY, IO BiJl
HBOTO 3aJICKHUTh CTYMHiHb IIOTJIMHAHHS IOCIBaMU (POTOCHHTETHYHOI aKTHBHOI
paniamii (PAP). [Ins onTuMansHOTO MPOXOHKEHHS (POTOCHHTE3Y MOCIBU MOBHHHI
MaTd TEBHY IUIONIY JHMCTKOBOI TMOBEPXHI, TETUIOBMW 1 BOJHUN OamaHC y BCIH
Oiocdepi [113, 114]. Ha nymky A. A. Huunmoposuda [115], Bucoky BpokaiHICTh
BiBca Ta IHIIMX 3€PHOBUX KYJIbTYpP MOKHA OTPUMATH, SKIIO IUIOIIA JIUCTKIB
POCIIMH 3HaX0AUMEThes y Mexkax 30—40 tuc. m?/ra.

[To3uTnBHMI BIUTMB BUKOpUCTaHHs OionpemnapatiB baiikan EM-1 (20 mi/ra)
ta Exo3opd (200 r/ra) Oymo BiAMIYEHO B MOCiBaxX TpeYKHU. 30Kpema, 3pOCTaHHS
IJIOM1 JTMCTKOBOT MOBEPXHI 32 BUKOPUCTAHHS IUX MpenapariB cTaHoBUiIO 43,2 1
50,5 Tuc./m? Bignosiguo. Ilpy 1bOMy HiABUIIYBaBcs BMIiCT X10poQily B IMCTKAX, a

koedimieHT BukopucTanas @ AP mociBamu rpeuku cranoBuB 2,6—2,7% [116].
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YuclieHH1 OCHIIKEHHS Ta HAayKOBO-BUPOOHWYI NEPEBIPKU CBiAYATH, LIO
3aCTOCYBAaHHS PETYJSATOPIB POCTY POCIUH Ta MIKpOOHUX IpemnapaTiB € BaXXJIMBUM
€JIEMEHTOM €KOJIOTIYHO OE3MEYHUX PECYPCOOIANIUBUX TEXHOJIOT1H BUPOIIYBaHHS
CUTBCBKOTOCTIOAAPCHKUX KYJIBTYp, SKHM CHOpHUS€ NPUCKOPEHHIO O10XIMIYHUX
MPOIIECIB B POCIMHAX Ta OUIbII IHTEHCUBHOMY pPOCTY POCIHH, 30KpemMa —
MIJBUILICHHIO TIOJILOBOT 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 (POTOCUHTE3Y POCIIHH, 110
3YMOBIIIO€ 3pOocTaHHs ypoxaiHocTi 3epHa Ha 0,20-0,92 1/ra abo Big 4 10 22% i
MOJTIMIIIEHHS HOT0 SIKOCTI1, 30KpeMa ITiIBUIIIEHHS BMICTY CUpOTO npoTeiny Ha 2—4%
[96, 102, 117-119].

JI. ®. ITigan [120], BUBUarO4M BILTMB Pi3HUX HOPM 1 CIIOCOOIB 3aCTOCYBaHHS
PPP Arponaiit (20 ma/ra i 250 ma/r) Ha (i3ionoro-6ioXimMidHi MPOIECH B
pOCIIMHAX COHSIIHHMKA, BCTAHOBWJIA, IO JOCHIKYBAaHUU MpernapaT CTUMYJIOBAB
HApOCTaHHS JTUCTKOBOI MOBEPXHI pociauH Ha 5—6%. AHaJOT14HI pe3yibTaTu Oyio
OJIep’KaHO 3a BHKOPHUCTaHHs B mociBax rpeukun MBIT Memanopiz (150-200 mut/T)
ta PPP Arponaiit (50 mu/ra), ski CTHUMYJIIOBaIXA 30UIbIICHHS aCHMUISIIIHHOT
MOBEPXHI JUCTKIB y MOPIiBHIHHI 3 KOHTpoJieM Ha 6—10% [121].

H. B. besnep ta in. [122] BigMivaroTh, mo 3a aii npemapary bensixon y
koHneHtpamii  0,0005% mmoma ¢GOTOCHMHTETUYHOI TOBEPXHI SUMEHIO SPOTO
30inbLIyeThCs Ha 2,4 cM2,

Bimomo, mo mim BIUIMBOM PETyIATOPIB POCTY POCIHUH 1 MIKPOOHHX
npenapariB Big0yBatoThcsa Mophodizionoriyai Ta 610XiMiuHI 3MIHUA Y POCIIMHHOMY
opraizmi. 30KpeMa, CIOCTEpIraroThCs 3MIHM y JIHIHHUX po3Mipax creba,
PO3BUTKY MEXaHIYHMX TKAHWH Ta MPOBIMHOI cucTeMu. 3a Jii mpemapaTiB 3a3Ha€
3MiH Oya0oBa JMCTKOBOTO amapary Ta TOKPaNlyeThCsl CTIAKICTh POCIUH [0
HECTIPUATIMBUX YAHHUKIB 30BHIIIHLOTO cepenoBuiia [123, 124].

3a manumu T. 1. Porau [125] 3acTocyBanHs cyminni XI0pMeKBaTXJIopuay (B
koHuentpamii 0,25%) ta Tpenronemy (10 wmi/ra) cyTTeBO BIJIMBAJIO Ha

MOphOMETPUYHI TOKA3HUKUA POCIUH COHAIIHUKY copty Pnarman. Cymim
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npenapariB 30UIbIIyBaJIa CyXy Macy pOCJIWH, IUIONLY JIUCTKOBOI TMOBEPXHI Ta
CHpHsiia MOTOBILEHHIO cTe0a.

VY cBoix mpansgx HaykoBmi [126-128] Bka3ywoTh, IO PETYJISATOPH POCTY
POCJIMH aKTUBI3yIOTh MOTJIMHAHHSA POCIMHAMH a30THCTUX PEUOBUH, 3aBISIKH YOMY
JUCTS Mae TeMHO-3ejeHe 3abapeieHHs. Ilpu 1pomMy aBTOpamMu BiIMIYEHO
3pOCTaHHS IUIOII1 JUCTKOBOI moBepXxHi Ha —13% 111010 KOHTPOJTIO.

AHani3 Cy4acHUX JOCHIDKCHb BITUYM3HSHUX 1 3apyOiKHMX BueHUX [129—
132] noBoaWTh, 110 BUKOPHUCTAHHS OI10JIOTIYHUX IMpenapariB sK JJs 0OpOoOKH
HACIHHSI, TaK 1 7Sl TOCXOJIOBOTO 3aCTOCYBaHHS B MOCIBaX CLIbCHKOTOCIIOAAPCHKUX
pPOCIIMH €, Oe3MepeyHo, OJHUM 3 Hale(PEeKTUBHININX 1 HalOE3MeUHINUX 3aX0/IiB 3
MOKPAIIEHHS POCTOBHUX MPOLIECIB 1 BPOKAHHOCTI POCIHH.

I'. A. Kapnoa i O. M. 3to03ina [133] moBigoMIIsIFOTh, 1110 3@ PO3AUILHOTO Ta
KOMIUIEKCHOTO BUKOpHUCTaHHs1 OlompemnapatiB Menaden (10 mu/t) + Pusoaprin
(300 r/T) + ®naBobakTrepun (300 MJI/T) PO3BUTOK KOPEHEBOI CHUCTEMHU IIICHUII
Apoi MepeBUIyBaB KOHTPOJIb Ha 47—76% BiAMOBITHO.

3a gii peryiasaTopiB pOCTy POCIMH Yy TIOCIiBaX CUIbCHKOTOCTIONAPCHKUX
KyJIbTYp CIIOCTEPITaEThCA IOCUJICHHS 1HTEHCHMBHOCTI POCTOBHX IporieciB. Tak, 3a
BukopuctanHsi PPP Arpoctumyniny (20 mur/ra) mpocTexyBajaoch 30UIBIICHHS
BUCOTH POCIMH COHSIIHUKY TiOpuay 3amopizbkuit 28 Ha 11-14%. [Ipu upomy
3pocTtana 6ioMaca pociuH, ska ckianana 28-53 r/pociauHy MpoTH KOHTposro 48
r/pociuny [134].

[Ipy CcTBOpeHHI ONTUMAIbHUX yMOB JJsi POCTY 1  PO3BUTKY
CUIbCHKOTOCIIOIAPCHKUX  POCIMH, OCOOJMBO KOPEHEBOI CHCTEMH, Ba)JIUBE
3HAUeeHs BINIrparoTh MIKpOOHI TpemapaTtd, NpHU IbOMY BHACTINOK BIUIUBY
(b131070TIYHO AKTUBHUX PEUOBUH IHTPOJYKOBAHUX OaKTEpiil HA pO3MipHU KOPEHEBOT
CUCTEeMHU Ta ii MOTJIMHAIBHY 3JaTHICTh 3pOCTA€ CTYIHb 3aCBOECHHS POCIMHAMH
a3oty 3 n1oopuB Ha 19-25% [135, 136].

[Tin miero PPP mpuckopro€Thcss HapOCTaHHS HAJA3€MHOI MacH Ta KOPEHEBOI

CUCTEMH, & TOMY OUIbIII AKTUBHO BUKOPHUCTOBYIOTHCS MMOXKUBHI PEYOBUHU IPYHTY
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Ta MiHEpaJIbHUX JOOPUB, 3pOCTAIOThH 3aXMCHI BIACTUBOCTI POCIUH, iX CTIHKICTH 10
3aXBOPIOBaHb, BUCOKHMX Ta HU3BKHUX TeMIepatyp, mocyxu [137, 138].

C. Il. [lonomapeHko Ta 1H., BBaXaroTb, 110 IpH 3acTocyBaHHi Emictumy C
(20 mu/T, 20 ma/ra) popMyeThCcsi OUIBII po3raiy’KeHa KopeHeBa cuctema [139,
140], mwo crpusie po3BUTKY B 30H1 POCTY KOpPEHS CUMOIOTMYHOI MIKpOOIOTH, sKa
MPUCKOPIOE TIPOIIECH POCTY i PO3BUTKY POCIIMH Ta TO3PiBaHHS BPOXKALO.

VY nocmigax B. II. Kapnenka Tta JI. I. Tlpocsukin [141] 3a BHeceHHS 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 wmi/ra
NPOCTEXKYBaBCsA  OUIbII ~ aKTUBHUM  PICT POCIMH BIBCa TOJIO3EPHOTO 3
NEPEBUILEHHSM 10 KOHTpOJto Ha 5—10%, a 3a BHECEHHsI JTaHUX HOPM repOilnuay Ha
¢on1 00poOku HaciHHs mepen ciBOoo PPP Anw6iT y HOpmi 0,40 mu/T BHcOTa
POCJIMH Yy BapiaHTax JOCHIAy MepeBUIlyBajga KOHTposib Ha 7—10% BiAMOBITHO.

VY mocmigax A. C. Mepkyienoi [142] BCTaHOBIEHO, IO 3a MEPEAIOCIBHOT
00poOku HaciHHS Topoxy Emictumom C (20 mur/ra) IHTEHCHBHICTH POCTOBHX
IPOIIECIB MIJACHUIIIOBANIACh, M0 BUPAXaloch B IHTEHCU(IKAIl MPUPOCTY BHUCOTH
pocimH 3a 100y 10 1,13-1,22 cm.

BuenuMu Takoxx 10BEIEHO, 110 BUKOPUCTAHHS PETYIATOPIB POCTY POCIHH Y
OakoBux cymimax 3 repOinumamu [57, 132, 143] Tta Ha (oHI 3acTOCyBaHHS
MikpoOHuUX  mpemnapatiB  [144-146], 3abe3meuye MIABUINCHHS  CTIMKOCTI
KyJIbTYpHUX POCIMH JO CTPECOBUX (PAKTOPIB 1 CIpHUsA€ aKTUBI3allii POCTOBUX 1
MPOyKTUBHUX TIPOIIECIB.

VY nmocmimkenusax O. B. Tonoxpurw i cmiBaBt. [147], nepennociBaa o6poOka
HACIHHA PeryiasiTopoM pocTy pociuH bioman (20 mi/T) 1 MiKpOOHUM TpenapaToM
Puzo6odit (7,0 /1) 3abe3meuyBanga ONTHMI3AIIO CXOXKOCTI W POCTY POCIHH COfi,
CTUMYJTIOBAJIa HAKOMUYCHHS MAacH HAJ3€MHUMH 1 MiI3EMHUMHU OpPTaHAMH POCIUH
Ta crpusiia GopMyBaHHIO MTOTYXKHOT (DOTOACHMINAIIITHOT TUCTKOBOT MTOBEPXHI.

M. 1O. IletpoB Ta iH. [148] BcTaHOBMIM TO3UTHBHUN BILTUB PO3IUIBHOTO

3acTOCYBaHHS peryisatopi pocty pociua Cuik (10 mi/ra) i @iop I'ymar (0,5 n/ra)
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Ha ()OTOCHUHTETUYHY MPOAYKTHUBHICTH MOCIBIB MIIECHUIII SIpOi, (POPMYBAHHS IO
JUCTKIB Ta HAPOCTaHHS CyX0i 010MacHu POCIIUH.

O. B. boueBap [149] nmoBimomiisie, mo y ¢a3l KOJIOCIHHS HaJ3eMHa Maca
POCIIMH SIUMEHIO POr0, HACIHHA SKUX OyJI0 00pOOIEHO peryasiTopoM pocTy Arat-
25K (40 r/1), cranoBwia y copty Amant — 10,4 1/ra, copty l'anaktux — 9,9 1/ra,
10 MEPEBUIITYBAIO KOHTPOJbHI MOKa3HUKU BiAMOBIHO Ha 1,161 1,06 T/ra.

JI. A. bagoBcbka Ta iH. [150] moBimomuIsitOTh, IO MEpeAnociBHa oOpoOka
HACiHHS KYKYPYI3H PETYJIATOPOM POCTY pOCIMH KpOTOHONAKTOM ITiIBHINYyBaja
eHeprito mpopoctaHHs B cepeaHboMy Ha 10%. Ilpu mpomy akTuBi3yBaBcs picT
KOPEHEBOI CUCTEMH, MiIBUIIYBAIaCh KUTTE3AATHICTh MPOPOCTKIB, 30UIBIITYBaIaCh
TUTOIIIA JJMCTKOBOTO anapaTy Ta MOJIMIIyBajach CTPYKTypa BPOXKaro.

3a ganumu 1. M. Manasioka Tta iH. [151], 3actocyBanus PPP Paxidapm (25
MJI/T) 3a OOpOOKM HAcCiHHS NIIEHUIl 03uMOi copTy CMyrisHKa 3HAYyHO
CTUMYJIIOBAJIO B TTOYATKOBHI MEPioJ BereTaiii KyJabTypy PICT KOPEHEBOI CUCTEMH,
BHACJIIJIOK YOTO JIOBXKMHA KOpEHIB 30umbmiyBajgack Ha 20-22%, a JoBXKHUHA
napocTkiB — Ha 18—54% y nopiBHSHHI 3 BapiaHTamMu 0e3 BUKopuctanus PPP.

Jocmimkenass HaykoBIiB [152-156] Takoxk CBig4aTh, M0 BHUKOPHCTAHHS
pPEryJIsATOPIB POCTY POCIMH OKpeMo Ta Ha (OHI 3aCTOCYBaHHS MIKPOOHHX
npenaparis, 3a0e31nedye MiIBUINECHHS CTIMKOCTI KyJbTYPHUX POCIHH JI0 CTPECOBUX
YUHHUKIB 1 CIIPUSIE aKTUBI3aIlll POCTOBHX 1 MPOAYKIIIMHUX TPOIIECIB.

BaxnuBuM TmuTaHHSAM, 1[I0 BHU3HAYA€ MOXKIMBOCTI MaKCHMalbHOTO
HAaKOMMYEHHSI POCIMHAMH oOpraHigyHoi pedoBuHu (mo 90-95% cyxoi wMacu
BpOKaw), € Tmpolec (HOTOCHHTE3y, SIKOMY HAJICKUTh MPOBITHA POJb Cepel
YUHHWKIB, 10 BHU3HAYAIOTh MPOAYKTHUBHICTH CLIBCHKOTOCIOAAPCHKUX KYIBTYP
[157, 158]. JloBemeHo, IO aKTHBI3aIlisi OCHOBHHMX IPOIECiB (HOTOCHHTE3Y,
MOJIIMIIIEHHST YMOB POCTY 1 PO3BUTKY POCIWH Ta TOCWUJIEHHS CTIMKOCTI M0
¢iTomaroreHiB 3a0e3MeuyoTh 3POCTaHHA YPOXKANHOCTI CUIBCHKOTOCIIOAAPCHKUX
KynbpTyp Ha 5-20% [159-162].

Temnu yTBOpeHHS OpraHivHOT PEUYOBHHU HA OJUHUITIO JTUCTKOBOI MOBEPXHI

Ta ii BTpaTU BHACIIAOK MPOIECY TWXaHHS, BIAMUPAHHS Ta YACTKOBOI'O OITaJIaHHS
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JUCTKIB MPOTATOM BereTallii KyJIbTypH 3HAYHO BILUTUBAIOTH Ha (OPMYBaHHS YUCTOI
npoayKTHBHOCTI poTocuuTe3y (UI1D) [163].

3a mamumu 3. M. I'punaenko Ta P. M. Ilpurynska [164], y mociBax
TPUTHKAJE O3MMOIO PIBEHb IOKAa3HUKIB YUCTOI MPOJYKTHUBHOCTI (DOTOCHHTE3Y
3aJIe’KaB BiJl 3aCTOCYBaHHS perylisitopa pocty pociau bionan y Hopmi 10 mit/ra, ne
YII®d nepesuiryBano KOHTpoJib Ha 2—5%.

JlocnimpKeHHsIMU BCTAaHOBJIEHO [165], 1110 BUKOPUCTAHHA T'yMaTy HATPIiIO JJIs
00poOku HaciHHS TpuTukane sporo (0,5 7/T) 1 BHECEHHS MOro Mo BEreTyrUYuX
pociunax (0,5 n/ra) 3a0e3medyBaio 3pOCTaHHS YHMCTOI MPOAYKTUBHOCTI
dboTocuHTe3y TpoTH KOHTpOdt0 Ha 6—10%. 3a KOMIUIEKCHOTO 3acTOCYBaHHS
npemnapatiB rymary Hatpito (0,5 1/T) Ta AxkBamikey (1,0 kr/ra) ayig nepeanociBHOI
00OpoOKHM HACIHHSA TpUTHUKaJE SPOro (OTOCHHTETHYHA MPOAYKTHUBHICTH POCIUH
3pocTajia IPOTH KOHTPOJt0 Ha 22%.

3a maaumu 3. M. I'puniaeako 1 A. O. Uepneru [166], mpu 3acTocyBaHHI
repbinmay Kamibp 75 y Hopmi 50 1/ra umMcTta OpOAYyKTHUBHICTH (POTOCHHTE3Y
POCIIMH STYMEHIO O3MMOT0 IEpeBHUIIlyBajia KOHTPOJbHMUI BapiaHT Ha 6%, a mpH
cymicHomy BHeceHH1 3 PPP bionan (10 mur/ra) et mokasHHMK 30UTbIIYBaBCS 10
9%.

Kopenesa cucrema pociuH, sIK BiIOMO, 3HAXOAUTHCS B OTOYEHHI ITPYHTOBHUX
MIKpPOOPTaHi3MiB, $Ki YTBOPIOIOTh CBOEPITHUM «40X0M» — puzochepy, 1 €
Tpo)IUHUMH TIOCEpEHUKAMH MDK TIPyHTOM 1 pociauHoro. Puzocdepni
MIKpOOpTraHi3MH TEPETBOPIOIOTh HEAOCTYIHI JJIsi POCIUH CIONXYKH y MOOUIBHI,
ONTUMAJIBbHI 17151 MeTabomi3My. CiiJi TAKOK KOHCTAaTyBaTH, IO POCIWHU HE B 3M031
3a0e3MeunTd TPOHWKHEHHS KOPIHHSA JO BCIX TPYHTOBHUX arperariB, Ha SIKUX
azcopOOBaHO TMOXXMBHI pPEYOBMHM. B 1bOMy 1iM aKkTHBHO J0ONOMAararoTh
Mikpoopranizmu [167, 168].

Y  nmocmimkeHHSX 0aratb0X BYCHHX BIAMIYEHO TMO3UTHBHUN BILIUB
OlompenapariB Ha PICT 1 PO3BUTOK OCHOBHUX TPYI IPYHTOBUX MIKPOOPTaHI3MIB
[169-172]. Tak, O. B. IllepcroboeBa [173], moBimomiise, IO BHUKOPHCTAHHS

OlompenapariB, OCHOBOIO OUIBIIOCTI AKUX € A1a30Tpodu, CIpHUsie 3pOCTaHHIO B 1,5
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pa3za KUIBKOCTI a30T(IKCYBaJIbHMX OakTepil y puzochepi SUMEHIO, COPro i
MIIEHUIIl 03UMOI.

PanionanbHe BUKOPUCTaHHS MPUPOJHUX PEYOBHUH, O10JOTTYHUX MpEnapaTiB
€ TEOPUTUYHO-KOHIENTYaJIbHOIO 0a3010 A1 CTBOPEHHS 010- 1 MIKpOOI1OJIOTTHHOTO
METO/IB 3aXUCTy pOCIMH BIJl WIKIAHUKIB Ta XBopo0. OcTaHHI CKJIaAarOTh
YHIKaJbHUN €KOJIOTIYHUN HaNpsIMOK HOBOI CTpaTerii 3aXUCTy POCIHH, SIKUUA B
i1easi TIOBUHEH TMPHUBECTH 10 BCTAHOBJICHHS TIOCTIHOTO CaMOPETYJIII0Y0ro
npoliiecy po3BUTKY npupoau [172, 174-176].

3a manumu gocmikenb . A. Kaprnosoi [177], iHokynsamiss HaciHHas MBII
Puzoarpun (0,6 kr/ra Hopmy HaciHHs), @naBobakrepun (0,5 j1/ra HOpMY HACIHHSA)
ta PPP Menaden (10 mui/T) cTUMyNIO€ PICT Ta PO3BUTOK KOPEHEBOI CHCTEMU
POCIIMH TMIIEHHUIl Ta SYMEHIO 3a pPaxyHOK aKTUBI3allli MoYaTKoOBUX (Hi310JI0TO-
010XIMIYHUX TPOLIECIB MPHU MPOPOCTaHHI HACIHHA. Tak, MakCUMalbHUU e(eKT
CTUMYITIOBIBHOT J1i KOMIUJIEKCHOTO 3aCTOCYBaHHs OlompernapariB BiAMIYEHO Y
¢ha3u KOJOCIHHS Ta MOJIOYHOT CTUTJIOCTI, JIe TIEPEBUIIIEHHS KOHTPOJIbHUX BapiaHTIB
cknanano 39-42% y pocnud mmeHuIll i 13—22% — sumeHro.

[HOKyNSAIiE  HACIHHA  aCOI[laTUBHHUMH  MIKPOOpraHi3MaMH  JIO3BOJISIE
MiCUINTH KOPEHEBI BUILICHHS, 30UIBIIATH OioMacy 1 MOTJIMHAJIBHY TOBEPXHIO
KOpeHiB, ctuMyntoe HanaxomkeHHs B kopeHi NOs., H.PO. i K+. Mikpoopranizmu
3maTHi 1HTi0yBaTHM pO3BUTOK IATOT€HHOI MIKPOOIOTH depe3 MPOIyKyBaHHS
anTuOioTHKIB [178].

[To3uTHBHMIA BITMB HA BIPYJIEHTHICTH OyIb00UKOBUX OakTepid y puszochepi
coi Bigmiueno O. O. Anekceeum Ta B. Il. Ilatukoro [179] 3a mepeamociBHOi
IHOKYJIAIIT HaciHHA Oakrtepissmu mTamamu Bradyrhizobium japonicum MS8 Ta
634b.

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

30kpema, 3arajibHa YMCENbHICTh MIKPOOPraHi3MiB y puzocdepl poCiauH 3pocTaiia
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Ha 25-28%, KUIbKICTh aMOHI(IKYyBaIbHUX, HITPU(]PIKYBaJbHUX, a30T(PIKCATOPIB —
Ha 12-19% Ta Ha 17-28% 30u1bI1yBanacs 1eI0I030pyilHIBHA aKTUBHICTD IPYHTY.

I'. O. Iyrunceka [181] noBigomiisie, IO 1THOKYJISIIS HACIHHS COI1 IITAMOM
Oakrepiii B. japonicum 71T cnpusie niaBuieHHIO a30T()IKCYBaIbHOI aAKTUBHOCTI Yy
4,5 pasu. [Ipu npomy BUKOpUCTaHHSI perynstopa pocty pociauH Emictum C Ha
¢dboH1 1HOKYIAIII HACIHHS MIACUIIOE OpraHoreHe3 Oynb00o4oK, a 3aBiusku fAii PPP
Enei, maca Oynbp0o4ok 30u1bIIYyBanacs y 2,7 pasu, a30TiKCyBajibHa aKTUBHICTh —
y 1,5 pa3u nopiBHSHO 13 IHOKYJIbOBAaHUM KOHTPOJIEM.

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

B. B. Bonkoron i M. C. Komok [183] BigmiyaroTh y CBOil Impailii, II10
MikpoOHuii mpemapar Pusorymin (2,0 Kr/r) cropusiB 30UIbIICHHIO KUIBKOCTI
Oy1b004YOK, YTBOPEHUX IHTPOAYKOBaHMM ImTamMoM (10 55%), 3abesneuyBaB
3pOCTaHHS HITPOT€Ha3HOI aKTUBHOCTI, @ TaKOXX — aKTHBHOCTI TTyTaMiHCUHTETAa3u
MOPIBHSHO 3 IHIIMMHU OaKTepiaIbHUMU TIperapaTaMH.

B. I1. Kapnienkom ta C. C. Ulytkom [184] noBeaeHo, 1110 32 BUKOPUCTAHHS
perymnstopa pocty pociuH Peromnant (o0po6ka Hacinas (250 mi/T) #t mocisiB (50
MJI/Ta)) 3arajibHa YUCENbHICTh MIKPOOPTaHi3MIB Ta MIKPOMIIIETIB TOCIBIB COpPHU3Y
MepeBUIITyBaIa KOHTPOJIb Ha 5—47%.

Hocmimkenast A. A. Janenko [185] cBiguarh, mo 30UTBIICHHS KUTBKOCTI
OaxTepiii puzochepu rpeukn Ha 31% Oyno BigMiueHO y BapiaHTax 3 0OpPOOKOIO
HaciHHs niepen ciBOoro MBI [liazo6akTepun (175 Ta 200 mi/ra HOpMY HACiHHS)
cymicao 3 PPP Pagoctum 250 mn/T 3a HactynmHoi1 00poOku nociiB Pamoctumom 50
MmJ/Ta.

Otrxe, HaBeA€HI JaHI CTOCOBHO MPOXOKEHHS (P1310J10T0-010XIMIYHUX
MPOIIECIB Y POCIMHAX Ta MIKPOOIOJOTIUHUX — Yy IPYHTI 3a OOpOOKM TMOCIBIB

O10JIOTTYHUMHU TIpenapaTaMyd € PI3HOCTOPOHHIMH, IO BKazye Ha HEOOXITHICTh
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OUTbII TAMONIOr0 BUBYEHHS MUTAaHHS 1 CHUCTEMaTH3allii OTPUMAaHHX JaHUX,
OCKUIbKM JaHl MPOLECH 3alekKaTh BIJ HU3KM YWHHUKIB: HOPM Ta CIOCOOIB
BHECEHHS IpenapariB, MOTOJHUX YMOB, Mepiofy ixX aii 1 iH. Tomy, AOCHIIKEHHS
BIUIUBY pPEryJsiTOpPiB POCTY POCIMH 1 MIKpOOHUX IMpenapaTiB Ha (izionoro-
010XIMIYHI IPOLECH B POCIMHAX 1 MIKPOOIOJOTIYHY 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

[Ipob6ema OJIep>KaHHS BHCOKOSIKICHOT KOHKYPEHTOCITPOMOKHO1
CUTBCBHKOTOCTIOAAPChKOI  MPOAYKIii HaOyjda OCTaHHIM  9acoM  OCOOJIMBO1
aKTyaJIbHOCTi, B 3B’SI3Ky 3 BHXOJOM YKpaiHW Ha MDKHApOJAHWH pPHHOK Ta
HEOOXIJTHICTIO 3aXHCTy BIJIACHOTO TOBAapOBHPOOHHMKA BIiJ JEIIEBOr0 IMIIOPTY.
CydJacHi IOCATHEHHsI y BUBUCHHI ICHYIOUHX Ta pO3pOOIll HOBUX PETYIATOPIB POCTY
POCIIMH 1 MIKpOOHUX TIpernapaTiB J03BOJISIOTh BU3HAYUTH HUISXH IT1IBUIICHHS
YpOXKAaWHOCTI Ta SKOCTI BpOXKaK CLUIbCBKOTOCIIOAAPCHKUX KYJIBTYpP, 3aBISKU
onTtuMizallii OI1OJOTIYHMX TMPOIECiB B POCIMHAX Ta IPyHTI Ta BCEOIYHOTO
BUKOPHCTAaHHS MOYKJIMBOCTEH arpouenosy [124, 172, 186].

3acrocyBanusi PPP ta MBII migBuiye BpokalHICTb 1 SKICTh BUPOIIYBAaHO1
MPOIYKIlii, OMIPHICTh M0 XBOPOO 1 IHIIUX CTPECOBUX BIUIUBIB, TOKPAIILYE
3aB'sI3yBaHHS TUIOJIB, MPUIIBUAIIYE AO3PIBAaHHS, 3aM00irac BUJISTAHHIO 36PHOBUX
KYJIBTYP, 3HIKY€E BMICT B IPOAYKIIi1 HITpaTiB 1 pagionykiimis [187, 188].

Perynaropu pocTy pocCiWH 31aTHI MABUIIYBAaTH BpPOXail OCHOBHHUX
noboBuX KynbTyp Ha 10-30%. 3acTtocyBaHHS peryIaTOpiB POCTYy POCIHUH
MOKpAIIye CKIAI0B1 MPOTYKTUBHOCTI POCIUH (BUCOTY POCIIHH, KUTBKICTh 3€pEH B
koJioci, macy 1000 3epeH), miaBHIye BpokaHICTh KyabTypH [23, 189, 190].

Bcranosneno [191], mo 3a BUKOpPHCTaHHS B IMOCIBaxX SYMCHIO Sporo Araty-

25K (20 wmn/ra) cymicao 3 Jlintypom (100 r1/ra) mokpamntyBammcs ¢Gi3UdHI



47

MOKAa3HUKHU 3€pHa, a caMe: KpyIHICTh 3pocrtana 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 3pocTana Ha 5%, a
HACIHHS MILEHHUL, BUPOIIEHE Ha JOCIIIHUX AUISHKAX, BIAPIZHSIIOCA OLIBIIOO
a0COJIIOTHOIO BAarol Ta Majo BHILI MOKa3HUKH JIA0OPATOPHOI CXOXKOCTI U eHepril
IPOPOCTAHHS.

T. A. Copoxka [193] BuBuasa BIUIMB NepeanociBHOI 00poOku HaciHHs PPP
Omin-Okctpa (200 mi/t), Hupkon (2 miu/T), Kpeszauun (1 mu/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 JDmiHoM-Dkcrpa — 1,1 1i/ra,
Poctkom — 1,2 m/ra. Haiikpamuii BIJIMB Ha BMICT KJICHKOBMHU B 3€pHI OyB Y
BapiaHTi 13 BUKOPUCTAHHIM OMiHA-DKCTPa, 1€ KUIbKICTh KJIEHKOBUHH 3pOCTala Ha
2,7%.

B ymoBax nonsoBoro gociiny B IliBnennomy Creny YkpaiHu BCTaHOBIIEHO,
0 TMEepeanociBHa OakTepu3allisl HACiHHSA KOMIUIeKcoM mpenapatiB (Puzobodir,
®dochoentepun 1 biomominua) MigBUIIMIA YPOXKAWHICTD HACIHHS COPTIB HYTY
Anteit, bymkak 1 Ilam’ste Ha 1,5-6,0 1wra (38-54%) mnopiBHIHO [0
MOHOIHOKYJIsIiT [194].

HaykoBrssmu ~ BctanoBneno [128, 195-197], mo 1npu CHOUTBHOMY
3acTocyBaHHI 13 3acobamu 3axucty pociuH PPP  peanpHo 3a0e3mnedyioTh
3MEHIIICHHS HOPM BHUTpaT repOimmuaiB Ta iHcekTodyHTimuaiB Ha 20-25% 3a
paxyHOK Kpamioro MNpPOHUKHEHHS OCTaHHIX y KIITHHU POCIUH 0e3 3HMKCHHS
3aXUCHOTO €(EeKTy, 3SMEHIIYIOTh (PITOTOKCHYHY Ta MyTareHHY Jil0 MEeCTUIUIIB, 110
CHpUsi€ KPAIIOMYy PO3BUTKY BETETYIOUHUX POCIHH, MIJICHICHHIO (POTOCUHTETUYHOI
aKTUBHOCTI, MOCUJIIOIOTH PO3BUTOK JIMCTKOBOI MOBEPXHI Ta TEHEPATUBHUX OPTaHiB,
30UTBIIYIOTh KUIBKICTh 3€pPHHH B KOJIOCI Ta iX Macy, CHOPHUSAIOTH MiJBUIICHHIO
BMICTYy OUIKIB Ta KJIEHKOBHHH, MOKPAIYIOTh SIKICTh 3€pHA, 30UIBIIYIOTH BMICT
LYKPY B KOPEHEIUI0JlaX IyKPOBUX OypsIKIB 1 BUHOTPA/y, MOKPAILYIOTh TOBAPHICTh

KapTOILTi 1 0OBOYEBOT MPOTYKITII.
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M. B. Cenux Ta in. [198] y cBoiit poOOTi qiHIILIM BUCHOBKY, IO PETYIISTOPH
pocty pociuH Hikdan (10 mu/T) B cymimi Jlirnac A (2,0 1/T) MaioTh CyTTeBHiA
BILJIUB HA YPOKaHICTh MIIEHUIIl 03UMO]1 1 JOpMyBaHHS i CTPYKTYPHUX €JIEMEHTIB.
[IpubaBka Bpoxkaro ckiagana Bif 2,3 g0 23,3 m/ra, Takox y BaplaHTax JOCHIITy
OyJ10 BIIMIYEHO MiJIBUIIECHHS MOKa3HUKIB CKJIOBUIHOCTI Ta HaTypu 3€pHa, a Maca
1000 HacinuH 3pocia y MOpiBHSIHHI 3 KOHTposieM Ha 2—6%.

Hocmimxenussmu H. 1. Topbadyenko [199] BcTaHOBIEHO, 10 YPOXKAWHICTH
COpPro IYKpOBOI'O 3a MepeArnociBHOi Oaktepuzaiii HaciHHsS Mikporyminom (10
kr/t) ta Ilomimikcobakrepunom (150 mi/T) 3poctae Ha 5-9%, Buxim OGloeTaHOITY
30uTbIyeThes Ha 0,3 T1/ra. 3acTocyBaHHsA JlaHUX OlompemnapariB  CHPHSIIO
3MEHUIEHHIO BTPAaT BOJOPO3YMHHHUX T'yMYCOBUX pE4OBMH Ha 28-32%, a3ory
(aitpatiB) — Ha 11-15%, kanbuito — Ha 7%, marHio — 8—15%.

Jocmimkenassmu HaykoBiiB [132, 140, 200-204] BcraHoBieHO, 10 3a il
PPP i MBII ypokaifHICTh KOJIOCOBMX 3€pHOBUX 3pocTae Ha 5—-14 1/ra, 3epHa
KyKypyma3u Ha 12-25 1/ra, coi — 5-7 n/ra, 1mykpoBux OypskiB — 30-80 1/ra,
tomaTiB — 35-90 1/ra, oripkiB — 25-80 1/ra, kaprormii — 30-90 1/ra. OgHO4acHO
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 1/1) pasom 3 MiKpoeleMEHTaMH, JIe¢ YPOKAWHICTh 3eJIeHO1
MacH TIepeBHUIIyBaja KOHTpoJb Ha 21,7% [205].

P. A. T'yrsaacekuii Ta iH. [206] cTBEpKYIOTH, 110 3aCTOCYBAaHHS TepOiuIy
[Tynecap 40 (0,8 m/ra) Ha ¢GoHI THOKYINAIII 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% i
4,2% BIIMOBIIHO.

VY nocmigax A. JI. T'upku, O. I'. Aanpeituenko ta I. O. Kymnmuka [207] cyTreBe
30UTBIIIEHHS 36PHOBOI MPOJYKTUBHOCTI POCJIMH STYMEHIO SIpOT0 OyJO y BapiaHTi, Je

HaciHHs 00poOIsuH OionpenapatoM Gochopmobinizyroyoi aii [lonimikcobakTepun
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(150 ma/T) — ypoxkaitHicTh cTaHOBUAA 4,22 T/Ta, 110 OUIbIIE 32 KOHTPOJIbL Ha 9,9%.
[Hokynsuis HaciHHA nepen ciBOoro [lomiMikcoOakTepuHOM y TIO€JHAHHI 3
MmikpooopuBom Peakom (5,0 11/T) crpusuia orprMaHHIO TTprOaBKu Ha piBHI 0,75
T/ra a60 19,5%.

Psin mayxosiis [208—210] moBigoMIISIIOTb, 1110 3aCTOCYBaHHS O101HOKYJISTHTIB
Puzorymin (600 r/ra), biodhochopun (1,5 1/1), Puzobodir (2,0 1/r) Ta peryiastopisn
pocty pociaun Emictum C (10 mn/t), 'ayncun (4,0 n/ra) y mociBax 6000BHX
KyJbTYp clpusie 1HTeHCU(IKalli TeHEPATUBHOIO PO3BUTKY POCIUH (30UIBLIECHHIO
KUIBKOCT1 KBITOK Ta 30epekeHHI0 000iB /10 (a3u MOBHOI CTUTIIOCT1), 3POCTAHHIO
o3epHeHOCTI pociuH, Macu 1000 3epeH, MOKpAIICHHIO MIHEPAIBHOTO KUBJICHHS
azoTtoM 1 ¢gocdopom, mo 3adesneuye GOpMyBaHHS 3POCTAIOUOTO PIBHS BPOXKAIO
0000Bux Ha 13,0-16,8%.

3a ganumu O. M. I'purop’eBoi [211], nepeanociBHa GakTepu3allisi HaCIHHS
coi OiosioriyHUM mpenaparoM Puzorymin (200 T Ha rekTapHy HOPMY HaciHHS) 3a
MIOCXOJ/IOBOTO BHECEHHS peryisTopa pocty pociuH bionan (20 mu/ra) mo3Bonuia
OTpUMATH MPUPICT ypoxkaitHocTi 3epHa Ha piBHI 0,29 T/ra ado 13,1%.

JlocmiKeHHs, TPOBEACHI I1paHCHKUMH BUYCHMMH Ha JOCHIJHOMY ITOJI1
arpoHoMiuHOTO (haKynbTeTy YHiBepcutTery Tabpi3 B Ipani [212], moka3anu BIUIMB
Ha MPOAYKTHUBHICTH COPro IyKpoBoro Oiompenaparis: biocymep (ckmamaerses 3 34
oaktepiii Azotobacter, Azospirillum, Pseudomonas ta Bacillus) i ®ochar bpasap-
2 (cxmamaetbes 3 O6akrepiit Pseudomonas n Bacillus). Tak, HaiiOLpINi TOKa3HUK
ypoxaitHocTi cyxoi 6iomacu (39 1/ra) Oyno OTpUMAaHO 3a IMIKUBIECHHS POCIUH
npenaparom bpaBap-2, a HallMEHITUN — Ha KOHTPOJIbHUX AuTsTHKax (12 1/ra).

Y po3poOIli TEXHONOTIH 3aCTOCYBaHHS MIKPOOIOJIOTIYHMX TperapaTiB
BOXJIMBUM € MOKJIMBICTh KOMILIEKCHOTO iX BHUKOPHUCTAaHHA. Tak, MOETHAHHS Y
cymimax Jliazodity (200 1/1), ®ocdoenrepuny (100 mu/ra) ta biomomimumy (100
MI1/ra) 3a0e3neuye npudaBKy ypokaro 3epHOBHX 10 24% [213]. BecranoBiieHO, 1110
THOKYJISILISE HACIHHS JIIOMMHY >KOBTOTO AKTUBHUMH IITaMaMu OyJlIbOOUYKOBUX
OakTepiit 3a0e3neuye mpupicT ypoxaw 23—34% MOpoTH KOHTPOJIO, 3aJIEKHO BiJl

TeHETUIHHUX 0CcOOIMBOCTEH copTy [214].
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3a pmamumum BueHux A. I'. MycaroBa, O. M. I'purop’eoi Tta T. M.
['purop’eoi [215], ypokalHICTH 3€pHa SYMEHIO SIPOTO BiJ 3aCTOCYBAaHHS
oionpemnapatie ®ocpoenrepun (100 ma/ra) Ta Mikporymin (1,0 kr/t) y copry
Co3zoniBcbkuit 30u1bmmIack Ha 0,09-0,42 t/ra, y copty Crankep — Ha 0,13-0,38
T/ra 1 ctanoBuna 3,44; 3,33 ta 3,32 1/ra BinOBIIHO.

Buxopucranns OakrepianbHoro npenapary ®@nasodakreput (0,5 1/ra Hopmy
HACIHHSI) CIPUSJIO MIJBUILIECHHIO BPOXKAWHOCTI TpuTHKayie copty Yrpo Ha 0,2-0,5
T/ra Ta 30inbmeHHI0 Macu 1000 HacinuH Ha 7—10% mpoTu KoHTpoTto [216].

Pesynbratn nmocnimxens JI. 1. KonoBanenko, B. B. Moprynosa, K. B.
[Merpenko [175] cBiguath mpo 30inblIcHHS BpoxkaiHOCTI 3epHa Ha 0,43-0,67 T/ra
Ta BMICTy Oinka — B cepeanbomy Ha 0,84% 3a paxyHOK KOMIUIEKCHOTO
3acTocyBaHHsI Arpoctumyininy (25 mu/t, 20 mi/ra) s mepeanociBHOi 0OpoOKu
HAciHHSA 1 OONPHUCKYBaHHSA IOCIBIB siuMeHio siporo. CyMiCHE 3acTOCyBaHHS
ArpocTUMyIiHY JUIsi OONpHCKYBaHHS TOoCiBiB 1 Mikporyminy (1 kr/t) s
THOKYJIAIIT HACIHHS 3a0e3meuniio npupicT BpoxkaitHocTi — 0,43 1/ra Ta 301IbIICHHS
BMIcTy Oinka. 3actocyBanHs Arpoctumyniny (25 mu/t), Emictumy C (10 mi/T)
JUTSL TIEPEATIOCIBHOT OOPOOKH HACIHHS STYMEHIO 3a0€3MEeUrIIO MiABUIISHHS BPOXKAIO
10 4,1 1/ra, mpu bOMY 30UTBIIUBCS YHCTUH MPUOYTOK Ta OKYIMHICTH JOJATKOBUX
BUTpaT 70 2 TpH. [217]. 3a 0OpoOKHM BEreTyrOUMX POCIHH MIICHULI O3UMOi
Emicrumom C (10 mur/ra) mpupict 3epHa ckiagas 1,7-2,4 w/ra [218]. 3aBasku
3actocyBaHHI0 Oionpenapary Arar-25K (20 mi/ra) mpubaBKku BpOKar0 36pHOBUX
KyJaeTyp ckiagamu Big 1,5 mo 12,9 m/ra nmpu omHowacHii ekoHomii 15-20%
a30THHX 1 pochopHux no6puB [219].

M. 1O. Ilerpor i C. 1. Iym6poB [220], aiiiummu BucHOBKY, 1o PPP Arar-25K
(20 mn/ra) 1 MBIl Dxcrpacon-55 (1 71/T) BUSBISIOTH 3HAYHWI BIUIMB Ha
TEXHOJIOTIYHI TIOKa3HUKMA SKOCTI 3€pHa mIieHuIi o3umoi. Jlani mpemapatu
ITIIBHMIIYBAJIM BMICT CHPOi KIIeHKOBHHM Ha 3—7%, mocsraroun Beaudunu 27-31%.

[Iupoxe BUKOPHUCTAHHS 010JIOTTYHUX npenaparis y
CUTBCHKOTOCIIOAAPChKOMY BUPOOHMIITBI Ma€ HE JIMIIE EKOJOTIYHUM, ane U y

OUIBIIOCTI BUMNAJKIB, €KOHOMiIUHMM mpiopurter. [Ipm 1bOMY, YUM CKIQAHIINIT
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IPYHTOBO-KJIIMaTU4H1 1 IOTO/IHI YMOBHU, TUM Ba)KJIMBILIE 3HAUEHHs Olojorizamii B
TEXHOJIOTISIX BHPOIIYBaHHS KyJabTyp [221]. 3acTocyBaHHS peryisiTOpPiB POCTY
pOCIMH 1 MIKPOOHHX TIpenapariB BIOHUCYEThCS y CHUCTEMY OOOB’SI3KOBHX
arpOTeXHIYHUX 3aXOIB 3 BHUPOIIYBaHHS CLIBCHKOTOCIOAAPCHKUX KYJIBTYp Ta
JOTJIATY 3a TIOCIBaMHU 1 HE TIOTpeOye AOJATKOBUX BUTPAT, TOMY iX BUKOPUCTAHHS
CIIpUsie HE TUIBKM 30UIBIIEHHIO BaJOBOTO BUPOOHMIITBA MPOAYKINi, ane W
3HIKCHHIO 11 cOOIBapTOCTI, 10 OCOOJMBO BaXJIMBO 3a pUHKOBUX yMoB [96, 140,
186].

3rigfHo 3 JIOCHIDKCHHSIMH 1 po3paxyHkamMu KpuMChKOi jJeprkaBHOT
CUTBCBHKOTOCTIOAAPCHKOT JTOCTITHOT CTaHIlli [222], yMOBHUN €KOHOMIYHUN €(deKT
Bl 0OpoOneHHs1 HaciHHA mieHull o3umoi npenaparom Emictum C (10 mut/T)
CTaHOBUTH 155 rpH./ra.

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

PesynpraTamu qociiniB JOBEACHO, IO CyYacH] PEeryJIsSTOPH POCTY POCIHH 3a
e(EeKTUBHICTIO HE TIOCTYNAIOThCS KpallkuM CBITOBUM IIpemaparaMm, a 3a
TEXHOJIOT1YHUMHU TTOKa3HWKaMHU Ta BapTICTIO MalOTh 3HA4YHI nepeBaru. Perynsatopu
POCTY HOBOTO TIOKOJIHHS 332 CaHITAPHO-TITIEHIYHOIO KJIACH(IKAIIE0 BITHOCITHCS
70 HETOKCUYHHX pPEUYOBMH. BOHW MO3UTHBHO BIUIMBAIOTH HA PICT 1 PO3BUTOK
pOCIIMH,  MIABHINYIOTh  EHEPTil0  MPOPOCTAaHHS  HACIHHA Ta  IIBUIKO
TPaHCPOPMYIOTHCS KIIITHHAMH pOCiuH [223].

C. B. Ilupa Ta iH. [224], nDOCHIKYyIOYM EKOHOMIYHY €(GEKTHBHICTh
3aCTOCYBaHHSl OlompenaparTiB, BCTAHOBWJIW, 1[0 Halle()EKTUBHININM €JIEMEHTOM
TEXHOJIOT1i BHUPOIIYBaHHS JIONUHY Oumoro copry Jliera BHUSBUIIOCS CyMiCHE
3acTOCyBaHHSl OaktepianibHOro mpemnapary Puzobodit (mram 367a) + perynstop

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

BukopucrtanHsg  OlOJIOTIYHMX  NpPENapaTiB  BOHUCYETbCA Yy  CHCTEMY
arpoOTeXHIYHUX NPUUOMIB 3 JOMVISIAY 3a IOCIBaMH 1 HE MOTpeOye BEIUKUX
JOJIATKOBUX BUTPAT, KpiM, 3BHYAHO, BJIACHOI BAapTOCTi, TOMY iX 3aCTOCYBaHHS
CIIpUsie HE TUIBKM 30UIBIIEHHIO BaJOBOTO BUPOOHMIITBA MPOAYKINi, ane W

3HIKEHHIO 11 COO1BapTOCTI, 110 HUHI € J0CUTh BakiauBuM [31, 225, 226].

BucHoBku 10 po3aiay 1:

1. AHani3 cy4acHOi HayKOBOI JIITEpaTypH 3acCBIAUYE BaXJIMBICTh 3HHXKCHHS
a00 B3arajii BIIMOBY BiJ 3aCTOCYBaHHS XIMIYHUX 3aCO0IB 3aXHUCTy POCIHH Ta
no0puB B arpoiieHoszax. I[IpoTe, cnpsiMOBaHICTh J1i MIKPOOHUX MpemnapariB 1
PEryasaTOpiB POCTy pOCHMH Ha (Hi3i0JI0TiuHI, 010XiMIYHI, aHATOMO-MOPGOIOTIuH1
IpolleCH B POCIMHAX, MIKpOOIOJIOTIYHI — B TIPYHTI, Ta MOXJIHMBICTh iX
MOE€JHAHAHOTO BHUKOPHCTAHHS Y TIIOCIBaX BIBCA TOJO3EPHOrO MPAKTUYHO HE
BUBYEHI.

2. 3Baxkarouyd Ha BUIICHABEJICHHWH JIITEpPaTypHUM Marepiaja, MOKHA
KOHCTAaTyBaTH, II[0 BHpINIEHHS 3aBAaHHA OIOJOTIYHOrO  OOTPYHTYBaHHS
koMruiekcHoi 1ii PPP 1 MBII y mociBax BiBca roJio3epHOT0 JO3BOJIMTH PO3POOUTH
HAyKOBO OOTIPYHTOBaHi, €KOJOTIYHI Ta EKOHOMIYHO BHTIIHI pEeKOMEHmamii i3
3aCTOCYBaHHS MpenapaTiB y BUPOOHUIITBI, PE3yIbTATOM SIKUX CTaHE 3a0e3MeueHHs
HACeJICHHS BUCOKOSKICHOIO TIPOYKIIi€l0. BUBYEHHS BCiX IMX MUTaHb 1 00YMOBHUIIO

OCHOBHI HalpsIMHU 1 3aBAaHHS JaHOT TUCEPTAIIHHOT pOOOTH.
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PO3JILI 2
YMOBM TA METOJIMKA MPOBEJAEHHS TOCJIJKEHD

2.1. Micue npoBeieHHS JOCTiIKeHb

JlocnimkeHHs 3 BUBYEHHs BIUIUBY pi3HUX HOpM MBII Menanopi3 3a pizHux
cnoco0iB Bukopuctanus PPP Arponaiit Ha npoxomkeHHs (i310J0TTYHUX TPOLECIB
y pOCIIMHAaX BiBCa T'OJIO3€PHOr0 Ta MIKPOOIOJIOTIYHUX — Y IPYHTI, NMPOBOJUIU B
yMOBaxX  HaBYAJIbHO-BUPOOHMYOTO  BIAAUTY  YMaHCBKOTO  HAI[IOHAJILHOTO
YHIBEPCUTETY CaJIBHUIITBA, SKE pO3TAallOoBaHE B MAaHBKIBCHKOMY TMPUPOIHO-
cuibchbKOrOCIogapcbkomy  paiioni  Cepennbo-JIHITPOBChKO-By3bkoMy  OKpy3i
JlicocrenoBoi IlpaBoOepexxHoi npoBiHiii Ykpainu ymponoBxk 2019-2021 poxkis.
JlicoctrenoBa 30Ha 3aiimae Omm3bko 1/3 Bciei Teputopii Ykpainu, BoHa Mae
BHUCOKOTMPOAYKTHUBHI CLIbCBKOTOCIIOAAPCHKI YT/, BUCOKY PO30PaHICTh 3eMeEIb,
3HAYHY JICHUCTICTh Ta OOMEXKEHY IUIONly TPUPOJHUX CIHOXKATEH 1 IACOBHIIL.
OcunoBHa wyactuHa Jlicocteny (monan 75%) 3aifHsATa CUIBCHKOTOCIOJAPCHKUMU
YTiAAsIMU, Hacammepel OpPHUMHU 3eMJSIMH 3 Jy)Ke€ BHCOKOIO TMPUPOIHOIO
POJIFOYICTIO IPYHTIB.

Jlocaigae moiie sIBs€ COOOKO IJIATO 3 TOHKMMH CXHJIAMH ITiBIESHHO-CX1THOT
Ta MIBHIYHO-3aX1MHO1 ekcro3uiii. Ilig3emMHl Boau po3MillieHi Ha 3HaYHIN TIIMOWHI,
TOMY MOJBbOBI KYJIBTYPH, B TOMY YHCIi I OBEC TOJIO3EPHHI, BUKOPUCTOBYIOTH
MepeBaXKHO BOJIOTY y BUTIIAL onafiB. [Ipobiema po3poOieHHs Ta BOPOBAIKEHHS
TEXHOJIOTi1 BUPOINYBAaHHA BIBCAa TOJO3EPHOTO € AKTyaJIbHOIO TOMY, IO HHUHI
BUHUKAE HEOOXITHICTh YTOYHEHHSI OKPEMUX E€JIEMEHTIB TEXHOJIOTTYHOTO TPOIIECY
BUPOIIYBAaHHA 1 TEXHOJIOTIN 3arajoM, OCKUIBKHM COPTH, CTBOPEHI B PI3HHUX
CENICKI[IMHUX TICHTpaX, SK TPaBWIO, MAlOTh CBii [iala30oH ONTUMATbHUX
napaMeTpiB s (OpPMYBaHHS PO3PAXyHKOBOTO pIBHA BpOXKAWHOCTI Ha IO
Oe3nocepenHid BIUIMB MalOTh yYMOBHM BHUPOIIYBaHHS KyJbTypd B KOHKPETHHUX

IPYHTOBOKJIIMATHYHUX 30HaXx [227, 228]. Tomy, HeOOXigZHO TPOBOJHUTH
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€KCIIEpUMEHTAIbHI JOCIIJKEHHS, 1aBaTH €KOHOMIYHY Ta €HEPreTUYHY OLIHKY iX

pe3ynbTatiB y JlicocTenosiil 30H1 YkpaiHu.

2.2. lloroaHi Ta IPyHTOBiI YMOBH NPOBEICHHS T0CTIIKCHb

3a JaHMMH MeTeocTaHIli M. YMaHb, jgociaigHe moie Ymancbkoro HYC
3HaXOJMUTHCS B 30HI HecTiiikoro 3BosoxkeHHs (I'TK-1,2), mo XxapakTepu3yeThCs
TETJTUM, TIOMIPHO BOJIOTUM KJIIMATOM, ajie B OKpeMi pOKU OyBarOTh MOCYXH, PIAIIE
cyxoBii. JIiTo Termie, moMipHO-BOJIOTE, 3UMa M sIKa, XMapHa 3 YaCTUMH BIIJTUTaMHU 1
JIUIIIE B OKPEMi POKH 3 CHIIbHUMHU MOPO3aMH.

CepenHs TeMIiepaTypa caMmoro Terioro micsus (JumHs) ckiaangae + 19,0°C, a
caMmoro xoJsiogHoro (ciunsi) — -5,7°C. AOGcomtoTHUM MiHIMYM nocsarae -39°C,
makcumyMm + 39°C. Ilepioa 3 cepeaHbo1000BOI0 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 coHsuyHa pagianis ckiagae 90-94 xKan/cm? (3838,5-4051,8
MJIx/M?) 3a pik, a Ha YacTUHY CyMapHOi (POTOCHMHTETHMYHO AaKTMBHOI pajiaiii
npuxoautses 39 kKan/cm? (1663,4 MJIx/M?) 3a nepiofl Bereralii 3 TeMIepaTyporo
noBiTps Buie +5°C.

TpuBagicTh TEMJIOTO MEPIOAY POKY 3 MO3UTHBHOIO JOOOBOIO TeMIIEPaTypOIO
noBiTps (t > 0°C) ckmamae 245 nib, y TOMY 4YHCII TPHUBATICTh BETETAIIITHOTO
nepioy OUTBIIOCTI CUTBCBKOTOCTIONAPChKUX KyisTyp (t > 5°C) — 201 moOy,
nepioly akTUBHOI BereTallii CUTbChbKOTocogapchkux KyabTyp (t > 10°C) — 159 ni6
1 HalO LRI 3a0e3meueHoro Termiom nepioay (t > 15°C) — 109 ni6.

[TorogHi yMOBHM 3MIiHIOIOTBCS 31 3MIHOIO TOPH POKY. Tak, 3MMOBHI PEXHUM
MOTOAM BCTAHOBIIOETHCS TP TEPEXOJl CepeIHbOT000BOI TeMMIEpaTypH MOBITPS
gepe3 0°C. IloyaTok 3WMH XapaKTEPU3YETHCS HECTIMKOIO TOTOJIOI0 3 HYacTOI0
3MIHOIO MOPO3iB Ha BIJIMTU. 31Ma B OUIBIIOCTI POKIB HE CyBopa. Xouya OyBalOTh
POKH, KOJIK B CEPEIHLOMY MOPO3U AOCATar0Th -25°C. XapaKTepHOIO OCOOIMBICTIO

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

[ToyaTkoM BeCHM BBa)KarOTh JaTy CTIMKOTO CEpPeAHBOJA000BOIO MEPEXOy
temrepatypu noBiTps uepe3 0°C. Lleit nepioa npuxoauthes Ha 15-20 Gepes3nsi. B
NepIii AeKaal KBITHS CHOCTEPIraEThCsl CEPEeIHBOI000BHM Mepexisl TeMIepaTypu
yepe3 +5°C, a B kiHIIl KBiTHS — depe3 +10°C, 1m0 CBIAYUTH MPO MOYATOK aKTUBHO1
BereTalii  CiIbCHKOTOCMOAAPCHKUX  KyIbTyp. BecHolo dacto  OyBaroTh
MOXOJIOZAAHHS 1 3aMOPO3KH.

JIITO TIOYMHAETHCS 13 CEPEIMHU TPaBHSA 1 TPHBAE JIO0 CEPEIUHU BEPECHS.
[Touatkom JiTa € aza nepexoay cepeaHb01000B01 TemnepaTypu uepe3 +15°C. Ha
MOYATKY JIiTa CIIOCTEPIra€ThCs TEIlIa MOToja, sIka B OKPEMi POKH 3MIHIOETHCS Ha
Xapky (nurneHb — ceprieHb). CepeaHsi TeMmIiepaTypa IMOBITPS 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 BiaxwmieHHs Bix +17,3—17,5°C o + 22°C.

Bomori 3aximHi BIiTpH, IO MNEPEeBaXarTh JITOM, HPHHOCITH 3HAYHY
KUTbKICTh onaaiB. /{HiB 3 onagamu Ounbmie 0,1 MM B TpaBHI — yepBHI OyBae 1012,
cepnHi — BepecHi 1o 8—10. XapakTepHa 0COOJUBICTh JITHHOTO CE30HY — HAsBHICTD
rpo3oBux JgomiiB. IIpoTe, B OKpeMi POKH CIOCTEpIraeTbCcs JITHSA 3acyxa,
OoOyMOBJICHA TpUBAJIUM 1 3HAYHUM JACPIIATOM OMaAiB 1 IIJIBUIIEHOIO
TEMIIEPATYPOIO MOBITPs, BHACTIIOK SKOI 3HAYHO BUTPAYAIOTHCS 3aIMacH JOCTYITHOT
BOJIOTH 3 IPYHTY.

OciHHIA peXUM TIOTOAM HACTA€ TICIAS TEPEeXoay CepeaHbO000BOT
Temmepatypu noBiTpst uepe3 +10°C y 61k OUIBII HU3BKUX TeMIepaTyp. 3a3BUUai
e mepiox mpuxoauTbes Ha 5—10 skoBTHA. MK KOXHHM JIITOM 1 ITOYaTKOM
OCIHHBOT'O CE30HY CIOCTEPIracThCsl MEPENOCiHHINA Tepiof, skuii TpuBae a0 5—10
x0BTHA. [lepenocinniii mepiod 1 mepiia MOJOBUHA OCEHI CyXl, Terl. XMapHa 1
JIOIIIOBA TOr0Jla HACTA€ B KIHIII KOBTHS. BIpoJI0BK MepenoCiHHBOTO Ta OCIHHBOTO

MEpIOAIB CIOCTEPIraeThCsl 3arajbHE 3HUKEHHSI TEMIEPAaTypu MOBITPs, 1 B KIHIII
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OBTHSI CepeHbOoA000Ba TemrmepaTypa MOBITps He mnepeBuinye +5°C, mo €
O3HAKOIO 3aBEPILEHHS BEr€TaliifHOrO MePIOAY CLIbCHKOTOCTIOIAPCHKUX KYIbTYP.

[pyHTOBHMI [OKPHB JOCHIJHOTO TIOAs — YOPHO3EM  OIiI30JEHU
BKKOCYTJIMHKOBMH Ha Jieci. [pyHTH Takol pi3HOBUAHOCTI 3aiiMar0Th 6JIM3bK0 16%
3arajpHOI ot Jlicocteny Ykpainu 1 nommupeni B [IpaBodepexHiii HOro 4acTuHI.
BoHu xapakTepu3yoTbcsl BITHOCHO OJIHOPIIHUM TI'PaHYJIOMETPUYHHUM 1 XIMIYHUM
CKJIaloM 3a mnpodiseM, BWIYrOBaHICTIO MOro BiJ JErKOPO3YMHHUX COJICH,
UTIOBIQJIBHUM  XapakTEpPOM pO3MOALTY KapOOHATIB, 3HAYHUM HarpoMaKeHHSIM
€JIEMEHTIB JKUBJIEHHSI B TYMYCOBOMY FOpHU30HTI. 3a JaHUMU KadeapHu arpoximii Ta
rpyHTo3HaBcTBa Ymancekoro HYC [229, 230], BmicT rymycy B OpHOMY Iapi
cknagae 3,2-3,3% 3a (ACTY 4289), crymiHp Hacu4yeHOCTI TpOodUI0 TPYHTY
ocHoBamu — 89,8-92,5%, peaxiis TpyHTOBOTO po3uuHy cepeanbokucna (pH
COJIbOBOI cycmneH3ii — 5,5), ripoyiiTH4Ha KUCIOTHICTh — 28-32 Mr ekB. Ha 1 KT
IPYHTY, BMICT pyxomux ¢opm dochopy Ta kaimiro (3a metogoMm Yupukosa) — 80—
120 mr/KT TPYHTY, a30Ty JIYKHOT1IPOTI30BaHUX CIONYK (3a MeTonoM Kopudinma)
— 100 mr/kr 1pyHTy. 32 OCHOBHUMHU XapaKTEPUCTHKAMU TPYHTOBHM TOKPHUB
JOCJTITHOTO TTOJISl HAJISXKUTD /10 TUIIOBUX I'PYHTIB CX1THOEBPOTICHCHKOT YaCTHHM.

[ToroaHi yMOBH Tij] Yac MPOBECHHS JAOCIIKEHb OYJIM TUITOBUMM JJIsI 30HU,
IIPOTE JICIIO Pi3HUINCS 3a pokaMu (Tad. 2.1).

[Torogui ymoBu 2019 poky 3a BOJIOTICTIO MOBITPS 1 KIIBKICTIO OmajiB Oyiu
MEHIII CIPUATIUBUAMU ISl BEreTallii BiBca rOJIO3EPHOTO B MOPIBHSAHHI 3 IHITUMU
pokamu. Tak, KUIBKICTH OMaaiB y TEpioJ aKTUBHOI BereTallii JTOCIiIKyBaHOT
KyJabTypu cknana 127,8 mm 3 ix posmoxainoMm y KBiTHI — 4epBHi (22,4; 35,6 Ta
69,8 MM BiAMOBiIAHO), IO OYJI0 HUKYIMM 3a OMaJaMH B JIaHI MICSIIl B iHII JOCITITH1
poku. HaitBonorimmm micsiiieM mpoTATOM BETeTaIiifHOro mepioay OyB TpaBeHb, B
sSKoMy Bumnaimo 35,6 MM, xoua 1me Ha 164 MM Oylo HIKYUM 34
cepenHpoOararopiunmii mokasHuk. CepenHs temmeparypa moBiTps 3a 2019 pik
cranouna 10,4°C, mo Ha 1,6°C mepeBHIyBajao piBeHb CepeaHLOOAraTOPIYHOTO

ITIOKa3HHKaA.
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Tabmuis 2.1
MeTeopoJioriuHi yMOBHM B POKH NMPOBEACHHS JOC/IIKEeHb (32 JAHUMH METEOCTAaHIII YMaHb)
Pix 3a pik Micsie
1 | 2 | 3] 4 | 5 | e | 7 | 8 | 9 | 10 | 11 | 12
Cyma onaaiB, MM
Cepennbobaratopiyna | 586,0 | 38,0 | 34,0 | 360 | 410 | 520 | 810 | 68,0 | 490 | 61,0 | 43,0 | 43,0 | 40,0
2019 376,6 | 551 | 238 | 163 | 224 | 356 | 698 | 338 | 19,2 | 30,6 | 10,3 | 14,0 | 457
2020 479,0 | 12,7 | 50,5 | 239 | 21,0 |1010| 704 | 214 | 17,1 | 27,4 | 815 | 194 | 32,6
2021 6416 | 69,7 | 432 | 324 | 499 | 56,4 | 104,7 | 89,8 | 69,9 | 16,2 7,0 21,2 | 91,2
Cepenns Temnepartypa nositps, °C
Cepennpobaratopiuna | 8,8 -3,4 -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 9,6 170 | 234 | 20,0 | 20,7 | 156 | 10,0 9,9 2,2
2020 10,7 0,4 2,2 6,3 9,2 125 | 209 | 216 | 21,2 | 17,8 | 12,7 3,7 0,0
2021 8,7 -2,3 -3,8 2,0 7,4 140 | 198 | 23,2 | 20,3 | 13,0 7,2 4,7 -1,0
BinnocHa BoJioricTh MOBITPH, %
Cepennrobaratopiyna | 76,0 | 86,0 | 850 | 820 | 680 | 640 | 66,0 | 67,0 | 680 | 73,0 | 80,0 | 87,0 | 88,0
2019 739 | 8,0 | 820 | 680 | 620 | 720 | 69,0 | 67,0 | 63,0 | 66,0 | 80,0 | 84,0 | 88,0
2020 72,2 | 8,0 | 78,0 | 650 | 460 | 73,0 | 70,0 | 64,0 | 590 | 620 | 83,0 | 88,0 | 93,0
2021 /70 | 890 | 830 | 770 | 720 | 730 | 730 | 710 | 710 | 740 | 70,0 | 850 | 88,0
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Yrponosx Beretanii (KBITEHb—YEPBEHb) CEpEIHI IOKA3HUKU TeMIEepaTypH
noBiTps ctaHoBuiau 16,7°C y mopiBHsHHI 10 14,7°C cepeanbobaratopiyHoi
TEMIIEPATYpPH.

Cepennst BiITHOCHA BOJIOTICTh MOBITPS y MEPIoj Bereraiii KBITEeHb—4E€pPBEHb
ctanoBuia 68% mpu 66% cepeaHLOOAraTOPIYHIN.

VY 2020 p. cyma onaxiB 3a pik ckiana 479,0 mMm, npoTe 3a nepioa aKTUBHOTO
POCTY BiBCa TOJO3EpPHOTO KBITEHb—YEpBEHb BOHA cTaHoBwia 192,4 MM, 1m0 Ha
18,4 MM Ouible 3a cepeIHLOOAraTOPIYHMM MOKa3HUK Ta Ha 64,6 MM OublIe, HIK Y
Toit xe nepiog 2019 poky. HaliBonorimmum MicsiieM y nepioj Bererauii KyJabTypu
OyB tpaBenb (101,0 MMm), 1110 Majio CyTTEBHIA BIUTUB HA (POPMYyBaHHS BEreTaTUBHOT
MacH, a B pe3yibTaTi — 1 BpokaitHocTi. TemmepaTypa MOBITpsS B CEpeaHHOMY 3a
2020 pik ckimana 10,7°C, mo nepeBuInyBajio cepeanbobaratopiuny Ha 1,9°C. ¥V
nepioJ] BereTailii cepe/iHi MOKa3HUKHU TeMIlepaTypu noBitps ctaHoBwiM 14,2°C, mo
Ha 0,5°C Hume cepeaHboOaraToOpiuHUX TEMIIEpATyp 3a aAHAJOTIYHHM TIepioj.
BinrocHa BosoricTs noBiTps ynpoaosxk Bererairii 2020 p. cranoBuia 63%, 110 Ha
3 BIICOTKOBHUX ITYHKTH HUXKYE CePEIHhOOAraTOPIYHOTO TOKA3HUKA.

[Toroaui ymosu 2021 p. 6ynmu menm cinpustiuumu 3a 2020 p. (3a paxyHOK
TpaBHa wMicsug, ne B 2020 p. Bumamo 101,0 Mi omaxgiB, IO MEPEBHIIUIO
aHaJOT1YHUM TTOKa3HUK y TpaBHi 2021 p. Ha 44,6 MM), ajie Kpalili 3a BereTariiHui
nepioa kynbtypu 2019 p. CymapHa KiIBKICTh OIAJIiB 3a Iepioj] Bererailii BiBca
rojgo3epHoro (kBiTeHb—4epBeHb) ckmana 211,0mMm, mo wHa 37 MM BHIIE
cepenHboOararopiuHoro mokasHuka. CepenHsi piyHa TeMmIiiepaTypa MOBITps Oyia
Ha piBHi 8,7°C, mo Hume Oaratopiunoi Hopmu Ha 0,1°C, y mepion Bererarmii —
13,7°C, mo na 1,0°C Humme cepeaHbobaraTopiuHux TemiepaTyp. BigHocHa
BOJIOTICTh TIOBITpS Yy BereTamiiHuil mepiox cranoBuna 72,3%, mo Ha 6,3
BI/ICOTKOBUX TIYHKTH BHIIE CEPEAHHOOAraTOPIYHUX TIMOKA3HUKIB BITHOCHOT
BOJIOTOCTI TTOBITPSI.

3arajioM TMOroJHI yMOBH B POKM TMPOBEJICHHS JIOCHIIKEHb Oyiu
CHPHUSITIMBAUMH JJIsl BUPOIIYBAHHS BiBCa TOJO3EPHOTrO, TPOTE 3 HE3HAYHHUMU

BIIXWUJIEHHSMH, B OCHOBHOMY 3a 3a0€3ME€UEHICTIO POCIMH BOJIOr010, sIKa BUCTyHala



59

JIMITYIOYMM YMHHUKOM (POPMYBaHHS MPOJYKTUBHOCTI NOCiBIB. Lle 3Haiuio cBoe

B110OpaK€HHS B OJEPKAHUX EKCIIEPUMEHTATBHUX JAHUX.

2.3. Cxema gociiay Ta METOAMKA NPOBEJACHHS JOCTIIKeHb

ExcnepumenTanbHy yacTuHY poOoTH BUKOHaHO ynpoaoBxk 2019-2021 pp. y
MOJILOBUX YMOBaX HaBYAJIbHO-BUPOOHHUYOTO BIJAUTY Ta JabOpaTOpHUX — Kadenpu
Oiosorii YMaHCHKOTO HAI[IOHAIBHOT'O YHIBEPCUTETY CaJliBHHUIITBA.

VY nochimax BuBuanim MBII Menanopiz (Glomus sp., Aspergillus terreus,
Trichoderma lignorum, Trichoderma viride, Bacillus macerans, Arthrobacter sp.,
Bacillus subtilis, Paenibacillus polymyxa, 3aranbHe 4uciiO KUTTE€3MaTHUX KIITHH
2,5x10" KYO/mn, Bupobuuxk — TOB «TOPTOBUM JIM «BTY-LIEHTP»,
VYkpaina). Menanopis, sik 010J0T1YHUNA TIpernapar, peKoMeHAyeThcsl Y Hopmax 1,0—
1,5 n/t nns mepenrnociBHOI oOpOoOKM HACIHHSA 3€PHOBHX, KYKYPYI3H, OJINHUX,
0000BUX, TEXHIYHUX, OBOYEBUX KYJIBTYp 3 METOI MOKpAIICHHS KUBJICHHS,
MiABUILICHHS YPOXXaWHOCTI ¥ TONINIIEHHS SKOCTI 3€pHa Ta 3eJeHOl MacH
CUTBCHKOTOCIIOIAPCHKUX POCIIHH.

MenaHopi3 — KOMIUIEKCHUN MIKpOOHUY Mpernapar, IKUil aKTUBI3Y€E 3aCeICHHS
KOpPEHEBOi Ta NPUKOPEHEBOI 30HM MIKOPU3HMMH TpubaMu 1 canpodiTHUMU
puszochepHUMHU OaKTEPIIMH; 30UTBIIYE TUIONLY MMOTJIMHAHHS KOPEHEBOIO CHCTEMOIO
POCIIMH 3a paxyHOK YTBOPEHHS Ta PO3BUTKY MIKOPU3H; HEUTpami3ye B TPYHTI
TOKCHYHY JII0 TATOTCHHUX MIKpPOOPTaHi3MiB, IECTUIIN/IIB, TEXHOTCHHUX (PaKTOPIB;
CIpusic BHUPOOJICHHIO TIPUPOJHHMX AHTHOIOTHKIB, 3acelleHMMH TIpudaMu 1
OakTepi MU Ta MPUTHIYYE PO3BUTOK 30yAHUKIB XBOpoO (Py3apiozy, ¢pirodpTopo3sy,
anbTepHapiody, ckiepomoly, OakTepio3iB YOpHOro, OaszajdbHOrO Ta 1H.) 1
WKITHUKIB  (YpaK€HHSI HEMAaTOJaMH TOILO); IMOKpAIly€e CXOXKICTh HACIHHS;
MIJBUILYE IMYHITET POCIHH; 3a0e3Meyye€ POCIMHU €JIEeMEHTAaMU >KUBIICHHS B
JICTKOJIOCTYITHIH (popmi, HEOOXITHUMH TS pocTy i po3BUTKY [231, 232].

Perynstop pocty pocimH  Arponadt  (momieriureHrimikons-400  +

nosieTuieHraikoab-1500, 3aranpauit BMicT 770 r/1, comi rymiHoBHX KucioT, 30
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/1, BUpoOHUK — rpynu komnanii JJOJIMHA, Ykpaina) peKOMEHIYETbCSl y HOpMaXx
0,26 n/T nna nepennociBHOoi 0OpoOKK HaciHHA Ta mocxoaoBoro BHeceHHs (0,25-1,0
7/ra) B MOCIBaX 3€pHOBUX, ONIMHUX, KYKYpYy131, 0000BHUX 1 OBOUEBUX KYJBTYP.

ArpomaiiT Mae B CBOEMY CKJaJl ONTHUMAJIbHO 30aJlaHCOBAaHMM CKJIaJ
0araroaTOMHHUX CIUPTIB, 3aBASIKM YOMY IIpernaparT HE BTpadae PiLAKUN CTaH IpH
HU3BKUX TMO3UTHBHUX TEMIIEpaTypax i MOXKE 3aCTOCOBYBATHCS 3a TEMIIEpaTypu
noBiTpst Bxke npu +5°C. IlpupoaHi CTUMYJISATOPH-aJAANTOICHH IpernapaTy Ha
OCHOBi1 KapOOHOBHUX KHCIOT O€pyTh y4acTh Yy HAWBaXUIMBIIIMX EHEPreTHUYHUX
NEPETBOPEHHSAX POCIMHHOTO OpraHi3My, MiACHIIOITh TOCTa4aHHS KUCHIO B
TKaHWHH, ITJBUITYIOTh BHPOOJICHHS OCHOBHOI €HEpPreTHMYHOi peduoBUHU ATD-
anenosuntpudocdary. Perymorodya eHepreTuuHuii 0OMIH Jisi KApOOHOBUX KUCIIOT
MPOSIBIISIETHCA BXKE 3a Jayke Hu3bkux koHieHtpamid (0,002% po3uun). 3aBasku
CBOEMY TPHUPOJHOMY IMOXOKCHHIO KapOOHOBI KUCIIOTH IMJIATAIOTh IIBHIAKOMY
MeTaboi3My B POCIHMHI Ta HAJIalOTh Mpernapary OiOCTUMYIIOYY Jit0, IO
PU3BOJIUTH /10 IHTEHCUBHOTO MPOPOCTAHHS HACIHHS M aKTUBI3aIlii pOCTY OpraHiB
POCIIMHU, a TaKOX MPUCKOPIOIOTh 3aCBOEHHS MAaKpO- 1 MIKPOEIIEMEHTIB 3 TPYHTY.
Kommuiekc 3 wmoaudikoBaHUX TYMIHOBHUX KHCIOT 1 HHU3BKOMOJCKYJISPHUX
0araToaTOMHHMX CHHUPTIB, IO BXOAWTH 10 ckiany PPP, mpuckoproe oOMiHHI
IPOIIECH Y TKAHWHAX POCJIHH, SIKi MPOSBISIOTHCS B OUTBIN IHTEHCUBHOMY CHHTE31
QHTUCTPECOBUX  PEUOBHMH, IMICHWICHI  (OTOCMHTETHYHOI  MPOTYKTHUBHOCTI
XJIOPOIUJIACTIB Y KIITHHAX, IO B CBOIO Yepry, 3HIMAE (HITOTOKCUYHICThH MICIs
00poOKu TociBiB mecturuaamu [232, 233].

Hito mikpoOHOrO mpenapaty MemaHopi3, BHECEHOTO OKPEMO Ta y CyMiIi 13
PPP Arpomnaiit, nociipkyBaii Ha pocinHax BiBca roso3eproro (A. sativa subsp.
nudisativa (Husnot) Rod. et Sold.), copr Mupcem. 3asBHHK — TOBapHCTBO 3
0OMEKEHOI0 BiNMOBINATBHICTIO «MUpOHIBChKe-HaciHHIY». PocnuHa 3a rabirycom
npsiMa, JOBra, pOCIMHU 13 3aKPYYEHUMH MPANOPUEBUMH JIMCTKAMU BiICYTHI a0o
JIy’K€ PIIKO 3yCTPIUaIOThCS, YaC BUKUIAHHS BOJIOT1 — PAHHIM.

Ha naliHMmXunMx JUCTKAaX OMYIIEHICTh JIMCTKOBOI IJIACTUHKU BIJICYTHSA a0o0

nyxe crnabka. OmyleHicTh Ha HABUILIOMY BY3J11 cTeOsia BIACYTHS, BOJIOTh JIOBra,
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OpI€HTAIlis T1JIOYOK OJTHOTPHBA, MOJIOKEHHS TJIOUOK TOPU3OHTAJIBHE, TOJIOKEHHS
BTOPUHHUX KOJIOCKIB MOHUKJIIE. KOJOCKOB1 JTyCKHU JOBT1, CIPYBaTICTh BIICYTHS a0o0
ayxke cinaldKa, KOJIIp HMKHBOI KBITKOBOI JIyCKM — OUIMH, NEpPBUHHE 3€pPHO Mae
cepeiHi 6a3zanbHI BOJIOCKH, Ta KOPOTKUN CTPHXKEHb JIPYroro 3epHa.

Copt panubocTUIIIHM, A03piBae B 30H1 JlicocTeny 3a 91 nenp, 1Mo Ha 3—6 IHIB
paHille CTaHJaPTIB, CTIMKUM 10 BUISATaHHS, OCUTIAHHS Ta MOCYXH.

3a poku BUNIPOOYBaHHS HA 00JIACHUX JEp>KaBHUX LEHTPaX eKCIepTU3U COPTIB
POCJIMH OTpUMaIM cepenHiil ypoxaii 35,1 n/ra, maca 1000 3epen — 29,7 r, Oika —
14,1%, BupiBHAHICTH 3epHa Bucoka, Buxia kpynu — 100%. Cnabo ypaxyerbcs

KOPOHYATOIO IPXKEI0, CTIHKUI MPOTH JIETIOYOI cakku [234].

[TontbOBI TOCITiIM 3aKiIaaalId BiIMTOBIHO 10 HUKYCHABEICHOT CXCMU:
bes 3acTocyBaHHs mpenapaTiB (KOHTPOJIb).

Menanopis 1,0 n/T.

Menanopis 1,25 n/T.

Menanopis 1,5 n/T.

Arponaiirt 0,26 1/T.

Menanopis 1,0 i/t + Arpomnaiir 0,26 11/T.

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

Menanopis 1,5 i/t + Arpomnaiir 0,26 11/T.

© © N o o0 &~ w D oE

Arpomaiit 1,0 n/ra.

|
o

Menanopi3s 1,0 /T + Arpomaiit 1,0 n/ra.

|
=

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

|
no

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

|
w

Arpomaiit 0,26 1/T + Arpomaiir 1,0 n/ra.

|
>

Menanopis 1,0 o/t + Arpomaiit 0,26 1/t + Arpomaiir 1,0 n/ra.

|
o1

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

|
S

Menaunopi3 1,5 i/t + Arponaiit 0,26 i/t + Arponaiir 1,0 ii/ra.
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VY BapianTi 1 He BHUKOPUCTOBYBAJIM HIAKUX IMpenaparis, Juiie 0OpoOka
BOJIOIO; Y BapiaHTax 2, 3, 4 MikpoOHMil npenapar Menanopi3 y Hopmax 1,0; 1,25 1
1,5 11/T BUKOPUCTOBYBAJIM AJIs MEPEANOCIBHOI OOPOOKH HACIHHS BiBCa T'OJI03EPHOI0O
caMOCTIiiHO; y BapiaHTi 5 — Arponaiit (0,26 1/T) BUKOHYBaau NEPEANIOCIBHY
00poOKy HaciHHS BIBCa rOJIO3EPHOrO; y BapiaHtax 6, 7, 8 MenaHopi3 y THX Xe
HOpMaXx 3aCTOCOBYBaJiM JUIsl MEpPEeANociBHOI 0OpoOku HaciHHS B cywimii 3 PPP
Arpomaiit 'y Hopmi 0,26 1n/1; y BapianTi 9 BUKOHYBajdu OONPUCKYBaHHS
Bereryrounx pociuH Arpomaiitom (1,0 n/ra); y Bapiantax 10, 11, 12
3aCTOCOBYBAIM TMepeanociBHy o0pooky Menanopizom (1,0; 1,25; 15 a/t) 3
HACTYIMHUM OONPUCKYBAHHIM BETETYIOUMX pociuH Arponaiitom 1,0 n/ra y dazy
KyIIiHHS; y BapianTi 13 3acTocoByBajM TNepelrociBHy OOpoOKYy HaciHHS
Arponaiitom (0,26 11/T) 3 HACTYITHOIO 0OPOOKOIO BEreTYIOUUX POCIUH y a3y IBOX
CrpaBXHix JUCTKIB Arponaiitom (1,0 n/ra); y 14, 15, 16 BapiaHTax 3acTOCOBYBaJI
nepeAnociBHy o0poOKy HaciHHs cymimamu Menanopizy (1,0; 1,25; 1,5 a/T) Ta
Arponatity 0,26 /T 3 HACTYITHOIO 00pOOKOI0 BETETYHOUYHX POCITUH y a3y KyIIiHHS
Arponatitom y HOpwMmi 1,0 /ra.

[TompoBUI mocHin 3akiagaid y TPUPA30BOMY IMOBTOPEHHI 3 IOCIIIOBHUM
pO3MillleHHAM BapiaHTiB 3 miomero AinsHok 100 M2, obnikosoio — 60 M2 CiOy
3MIMCHIOBAIM 3 HOPMOIO BUCIBY HaciHHg 5,0 muH. HaciHWH Ha TekTtap. Hacinus
BiBca 3a 100y 110 ciBOM 0OpoOJIsii MIKpOOHUM IIpEerapaToM, PEeTryIsiTOPOM POCTY
pociauH Ta ix cymimamu (BBCH 00). Ha ¢oni 00poOku mepen ciBOOK HACiHHS
BiBca TOJ03epHOrO0 MenaHopizoMm 1 ArpojaliToMm, TOCIBH BiBca y (a3i KyIIiHHS
OOIPHCKYBaIU PETYJSITOPOM POCTy pociuH Arposaidt y Hopmi 1,0 n/ra (BBCH
21-23) akymynsaTopHUM paHieBuM oOmpuckyBaueM DS-3WF-3 i3 pospaxyHky
BUTpaTH pobodoi cymimi 200 m/ra. 3acTOCOBYBaIM  3araJbHONPUNHATY
TEXHOJIOTII0 BUPOIIYBaHHS BiBCA TOJIO3EPHOTO JIJIsl JAaHOI 30HM, SKa Tepemdavana
BUKOHAHHS HEOOXITHHUX Omepalii BIAMOBIIHO 0 MPOrpaMu ITOCITIIKEHBb [235,

236]. [lonepemHuKOM CyTyBaia Cosl.
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JetanbHuii anani3 naii MikpooHoro npenapary Memnanopi3 Ta PPP Arponaiit
Ha (1310J10r0-010XIMI4HI MPOIECH B POCIMHAX BIBCA T'OJIO3EPHOIO BUKOHYBAJIU B
CYBOPO KOHTPOJIbOBAaHUX YMOBAX BEreTalliiHOTO JOCIIAY 32 METOJUKOIO [237].

Y nabopaTopHHX yMOBaxX BHUPOIIYBaHHS POCIMH BiBCa TOJO3EPHOTO
MPOBOJWIM Y TJIACTUKOBOMY MOCYAl1 MICTKICTIO 12 KI, BUKOPUCTOBYIOYH IPYHT,
TUTIOBUM [IJI1 TOJBOBOTO jociimy. Ha gH1I KOXKHOT TOCYIMHHM PO3MIIIyBalu
ApeHax. BoioricTs IpyHTY KOHTPOJIOBAIU BarOBUM METOJOM Ta MiATPUMYBAlU Ha
piBH1 60% Big HOro MOBHOT BOJIOrOeMHOCTI. KOHTpOJIb YMOB POCTY 1 PO3BUTKY
pOCIIH 3M1IACHIOBAJIH 3a JIOTIOMOT OO HITY9HOTO IiICBIYyBaHHS
JIOMIHECIICHTHUMH JIaMriaMu 3 piBHeM ocBiTiaeHocti 800 nk ympomaoBxk 14-16
rofuH Ha 100y. TemneparypHuii pexXuM KOHTPOJIBbOBAHUX YMOB IMiATPUMYBAIH Ha
piBai 25°C. Bimnocny Bosoricte mnoBiTps Ha piBHI 60%. OOpoOky HaciHHS
AOCTIDKYBAaHMMH ~ TIperapaTaMd  BUKOHYBAaIM Y  BIANOBIIHUX  HOpPMax,
pO3paxoBaHWX Ha Macy HACIHHS, a BEreTyloUHMX pOCIMH — Ha IUIoNly 3a
KOHIIEHTPAIIIEI0 [0 BiJHOIIEHHIO O HOPM BHECEHHS Yy IIOJILOBUX YMOBaX.
O6poOKy mpenaparaMu TPOBOAWIM Yy JI€Hh BUCIBY Ta y (a3zy mnepuioi mapu
cripaBXkHIX JHCTKIB. s o06poOku pocnuH PPP  BukopucroByBamu pydHHit
nabopaTopHuil oONpucKyBad. 3 METOIO 3a0e3MeYeHHsT PIBHOMIPHOTO OCBITJICHHS Ta
TEMIIEPATYPHOTO PEXUMY TMOCYIUHU 3 POCIMHAMU MEPIOJUYHO, 4Yepe3 2 ao0w,
MiHsIA MictisiMu. KUTbKicTh pociiiH B 0HIN nocyauHi — 20, MOBTOPHICTH JOCIIIIB
— TpupazoBa. BereramiiiHuii g0CHig 3aKiIajaid 32 CXEMOK, aHAJOTTYHOIO
MTOJIOBOMY JIOCHIAY.

OCHOBHI JTOCHIJDKEHHSI Ta CHOCTEPEKEHHS B JIOCHTIIaX MPOBOJWIU 3T1IHO
HABEJICHUX HIDKYE METOJIUK:

— (Qenomoriuni (a3u poO3BUTKY POCIMH BiBCa TOJIO3EPHOTO BHU3HAYAIU 34
mkaioro 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

roJIO3EPHOI0 BH3HAYaJIM B 3pa3Kax JMCTKIB, BIAIOpaHUX Yy BereTamiiHUX Ta B
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MOJILOBUX YMOBAaxX, y BIANOBIAHI a3y pO3BUTKY POCIHH, 33 METOJIUKAMH,
ormucanumu X. M. ITounnkom [239];

— BMICT y JIUCTKax xjopodimiB a i b, cymy xmopodini (a+b), BusHayamm
crniekTpodoToMeTpUIHUM MeTooM [240, 241];

— IHTEHCUBHICTb JWXAaHHS POCIMH BHU3HAYaId MOAU(IKOBAHUM METOJOM Y
nabopatopHux ymMoBax. J[Jis 1bOro y BapiaHTi 3 OAHOTO sipyca BigOupanu mno 10
TUTIOBUX JIMCTKIB, YEPEIIKU SKUX NapadiHyBaId 3 METOK BHKITIOUYCHHS «PAHEBOTO
nuxaHHs». HaBaxku JTUCTKIB BMINYBAJIU Y BIAMOBIAHI MOCYANMHU Ta aHaNI3yBalu
3riiHO MeTOAMKH [241];

— aHaTOMO-MOP(OJOTIYHI  JOCIIDKCHHS  JIMCTKOBOTO  amapary  BiBca
roJI0O3€PHOr0 BUKOHYBaJIM Ha cucreMHoMy Mikpockoni LEICA — 295,
KOPHCTYIOUHUCh OKYJsip-MikpomeTpoM MOB-1-15 Ta mikanor 00’€KT-MiKpoMeTpa
[IO-2. 3pa3ku JUCTKIB Jig JOCHIKEHb BIIOUpaIM 13 CEPeaHBOTO SIPYCY VY
BiZIMOBIIHI (pa3u po3BUTKY 3 20 THUIIOBHX JJISI BapiaHTy POCIWH, 3T1THO METOJIUKH,
sarnpornoHoBanoi 3. M. I'pumaenko [241]. 3ueOapBieHHS 1 MPOCBITICHHS
BiliOpaHux BUCIYOK mpoBoauiu y xkaseneBiid BoAl (KOCI + KCI) npotsrom 3 ni0,
Jaii iX IpOMHBAJIH (3 YOTHPHOX PAa30BOIO 3MIHOI0) Y TUCTUIILOBAHIN BO1, 3HIMAIU
erifiepMic Ta 3a0apBIIOBAIM PO3YMHOM OapBHUKA KpuUcTai-BioyneT (cymim 1 ml-1
5% HSO4 1 1 ml-1 1% BogHOro po3umMHy OapBHUKA) mpoTsirom 10 xB. 3
HACTYITHUM TNPOMHMBAHHSM Yy JIUCTHIHOBAHIM BOJI, MiATOTOBJICHI TaKMM YHHOM
npenapatd  (QikcyBaaud Ml ~ HAKPUBHUMU  CKEJBIIMH Y  TJIIEPHH]
(BukopuctoByBanu 30 npenapatiB). KinbKkicTh KIITHH MiIpaXxOBYBaJIX B MOJ1 30py

2 JMCTKa, PO3MIpH KIiTHH

MIKpOCKOTIa 3 HACTYIMHMM IepepaxyHKOM Ha | MM
(mToBXWHY 1 IIHPUHY) BHUMIPIOBAM  OKYJsip-MikpomeTpoMm.  KoedirieHT
MopdocTpykTtypu (KM) BH3HAuaam 3a METOJMKOIO, SK BiIHOIICHHS KIUIBKOCTI
KIIITHH eMiJepMicy Ha OJWHHII IMOBEPXHI JUCTKA 3a Jii MpernapaTiB J0 KUTBKOCTI
KIIITHH CMiJIepMICy Yy BapiaHTi, Jie Jis mpemapariB Oyna BUKIOYEHA (KOHTPOIH)
[242],

— IUIOUIY JIMCTKOBOI'O amapaTy pOCJIMH BiBCa TOJIO3E€PHOTO BH3HAYalud 3

BUKOPHMCTaHHSAM BUCIYOK [241];
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— HAQ/I3EMHY Macy pOCIMH — BaroBuM MetonoMm [241], macy KopeHeBoi
cuctemu — 3a CtankoBum [243];

— YHUCTY NPOAYKTUBHICTH (POTOCUHTE3Y MOCIBIB PO3PaX0OBYBAJIH 32 METOJUKOIO
O. O. Huuumnoposuya [244];

— YHCEJIBHICTh OKPEMHX TPYyN MIKpoOioTH y pu3zocdepi BiBca TOJI03EPHOTO
oOnikoByBanu y (a3u BHXOAY B TpyOKy Ta LBITIHHSA KyJnbTypu. [Ipobu rpyHTy
BiIOMpaIN y BIAMOBITHOCTI JI0 3arajbHONPUHHATUX MeTonuk [245]. 3aranbHy
YHCEJIbHICTh pU30C(EepHUX MIKPOOPraHi3MiB BU3HAYAIU HUISIXOM BUCIBY I'PYHTOBOI
cycrieH3ii BiAMOBITHUX pO3BE/ICHb HA arapu30BaHE CEPEIOBHINE M SICO-TICNTOHHUHN
arap (MIIA), wuitpudikyBanbuux Oaxtepidt, Clostridium pasteurianum — Ha
enektuBHUX cepenopumax C. M. BuHOrpaacekoro, Imem0I030dITHIHAX
MmikpoopranizamiB — Ha cepeposuill O. O. Immenenpkoro ta JI. I. ConHieoi,
Azotobacter — 6e3azoTucTOMy KUBHIBHOMY cepenoBuini Emibi, migpaxoByroun
o0Opocii KOJIOHIAMU TPyHAO4YKd IpyHTY [246, 247]. KinbkicTh MiKpoopraHi3MiB
BUpaxkadu B KoJioHieyTBOprorounx oauHuisgx (KYO) a6o twmc. xmitiH B 1 T
a0COJIIOTHO CYXOTr'0 IPYHTY 3JI€KHO BiJ] METOJIUKH;

— 00JIIK ypO>KaltHOCTI BiBCa rOJIO3EPHOT0 BUKOHYBAJIW IMOJUISHKOBO, IIJISIXOM
30upanHsi KomOaitHOM «CamImo» 3 HAaCTYIMHHUM 3Ba)KYBaHHSM 1 MEPEPaxyHKOM Ha
CTaHIaPTHY BoOJOricTh [243];

— SIKICTh 3€pHa BIBCa royio3epHOTOo oIiHioBaiu 3a Bumoramu JICTY 4963:2008
[248], BukopucToByrOUM i BH3Ha4YeHHs OokpeMux mokasuukiB JICTVY, 30kpema:
3a TOCT 10842-76 (macy 1000 3epen) [249]; 3a TOCT 10840-64 (marypy 3epHa)
[250]; 3a T'OCT 10846-74 (Bmict Oinka) [251]; 3a T'OCT 10845-98 (Bmict
Kpoxmaio) [252];

— EKOHOMIYHY e(EeKTHBHICTh BHKOPHCTAHHS OIOJIOTIYHMX TIpemaparTiB
PO3PaxOBYBAIH 32 3arATbHONPUIHHATAMU METOJUKAMH PO3PAXyHKOBHUM METOJIOM 3
BUKOPUCTAaHHSM  TEXHOJOTIYHHUX  KapT, EHEpPreTMYHWil  aHamiz —  3a

pexomenaaiismu, Buknageaumu O. K. Mensenoscbkum [253];
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— CTaTUCTUYHUN aHali3 eKCICPpUMEHTAJbHUX JaHUX BHKOHYBAIW 3a
pe3yabTaTaMH JUCIepCiHOro 1 KopensuiitHoro anamiziB 3a b. O. JlocexoBum 3

Bukopuctannsam nakery Microsoft Office Excel [254].

BucHoBku 10 po3aiay 2:

1. IpyHTOBO-KIIMaTHYHi YMOBH MiCIs TIPOBEAEHHS AOCIIKEHD € TUIIOBUMU
st Jlicoctermy YKpaiHu Ta CIPHUSITIMBUMHE JIJIs1 BUPOIIYBaHHS BiBCA TOJIO3EPHOTO,
NpoTe TMOTOAHI YMOBH B POKH JOCHIDKEHb Majld HE3HAYHI BiIXWJICHHS, B
OCHOBHOMY 3a 3a0€3IEYCHICTIO POCIWH BOJIOTOI0, SIKa BUCTYIAJa OOMEXYHOUYHM
YUHHUKOM Yy (opMyBaHHI NPOAYKTUBHOCTI TociBiB. Ile 3Haiimmio cBoe
BiTOOpaXCHHS B OJICPYKAHUX CKCIICPUMEHTAIBHUX JaHUX.

2. Cxema pmociimy 1 METOJAWMKAa TPOBEICHHS JOCTIIKEHb BIAMOBIIAIN
pobouiii TimoTe31 Ta mporpaMi JOCHTIKEHb, SKUMH Iependadanocss 3HadHa
KUIbKICTh OOJIIKIB, CIIOCTEPEKEHb Ta aHaJI31B, 3aBISIKU SKUM BCTaHOBJIIOBAIACh

MO>KJIMBICTh TITMOOKOTO 1 BCEOTYHOTO PO3KPHUTTS CYTI TEMAaTHKU 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 POCJINH ATPOJIAWIT

3.1. AHTHOKCHAAHTHA (hepMEHTATHBHA CUCTEMA

YrpomoBx BereTamifHoro Tmepioy PpOCIUHM MIAAAI0ThCS J1i  HU3KHU
HECTIPHSITIIMBUX UYWHHUKIB — HU3bKa YW BHCOKA TEMIIEpaTypH, 3aCTOCYBaHHS
MECTUIINU/IIB, CHHTETUYHUX JOOPUB ¥ 1H., K1 3HAYHO BIJIUBAIOTh Ha iX POCTOBI
npolLecH, YpOXKaWHICTh Ta SKICTh oOjepxkaHoi mnpoaykuii [96, 221]. Sk
3aCBIMUYIOTH AOCTIKEHHS HaykoBIiB [21, 23, 29, 255, 256], KyabTypHi pOCIHHA
MaroTh KOMITJIEKC 3aXHCHUX MEXaHi3MiB, 10 3a0€3MeUy0Th iM MIPUCTOCYBAHHS 0
cTpecoBux yMmMoB. IIpu 11bOMy piBeHB 1 XapaKTep 3aXMCHUX MEXaHI3MIB 3HAYHOIO
MIpPOIO BU3HAYAOTHCS BUIOM POCIHH, iX (D1310JIOTTUHHM CTAaHOM, YMOBAaMHU POCTY i
PO3BHUTKY, a TAKOX — IHTEHCHUBHICTIO 1 TPUBAJICTIO i1 cTpecopa.

OnHi€ero 13 peakiii poCIMHU Ha CTPEC € reHepallis akTUBHUX (OPM KHUCHIO
(ADK), mo 1HaKTUBYIOTBCS, SK IMPaBUIIO, aHTHOKCHIAHTHOIO cuctemor (AOC),
IpeACTaBICHOI0 (epMEHTaMH 1 HU3BKOMOJEKYIIpHUMHU 3'eqHanHsamu [31, 39, 42,
45, 257].

AOC perymoe mporecu BUIBHOPAIUKAIBPHOTO OKHCHEHHS, CTBOPIOIOYH
YMOBH JIJII ONTHUMAJIBHOTO METa0oi3My. Y IIiif CUCTEMI NEPIIOYEepProBe 3HAYCHHS
BIIBOAUTHCS (epMeHTaM, 30KpeMa KJIacy OKCHIOpPEAyKTa3 — TMEepOKCUaasi,
Karanasi i morigeHonokcumasi [258].

B ocranniit yac yBary BUEHUX Bc€ OLTbIIE MPUBEPTAE MHUTAHHS BUBYCHHS
MEXaHI3MIB TIABUIICHHS AHTHOKCHJIAHTHOTO CTAaTyCy POCIHH. 3 IIEI0 METOIO
MIPOMOHYETHCS 3aCTOCOBYBATH PETYJSITOPU POCTY POCIHH, MIKPOOH1 MpenapaT Ta
3aco0M, MPEACTaBICHI SIK CUHTETUYHUMH, TaK 1 OPUPOJHUMHU CIOJyKaMH, IO
MalTh  PICTCTUMYJIIOBAJIbHI ~ BJIACTUBOCTI.  BCTaHOBIEHO, 10  €K30TC€HHI

AQHTUOKCHJIAHTH MIIBUIIYIOTh CTIHKICTh POCIHUH J0 CTPECIiB O10THYHOI 1 aO10THYHO1T
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npupoau. Tak, 3a BUKOPUCTaHHS €K30TCHHUX PETYJISATOPIB POCTY POCIHH Y
pPOCIMHAX 3HMKYETHCS AKTUBHICTh PEAKLINA MEPOKCUIHOTO OKHUCHEHHS JINIALB,
30UIBIIYETHCA BMICT AHTHOKCHAAHTIB Ta MIABUIIYETHCS AKTHUBHICTb OCHOBHUX
aHTHOKCUAaHTHHUX (epmenTiB [40, 44, 96, 259, 260].

3Bakal0ud Ha BHIICHABEACHI HaHl, CJIJ BIAMITHTH, IO AHTHOKCHIAHTHI
MPOLIECH B POCIIMHAX 3a [li PeryjasiTopiB POCTY POCIMH 1 MIKpOOHUX NpenapaTiB
JIUIIIC BWBYAIOTHCSA, y TOH K€ Yac NUTaHHS KOMIUICKCHOI il mpemapaTiB Ha
AKTUBHICTh OKPEMHMX aHTHOKCHJIAHTHUX (DEPMEHTIB KJIacy OKCHJIOPEIYKTa3
(katanasu, MepoKcUa3u 1 MojipeHONOKCUIa3u) y pOCIUHAX BiBCa TOJ03E€PHOTO
NPaKTUYHO HE JOCITIIKYBaJIOCS.

JlocnipkeHHsT aKTUBHOCTI OCHOBHUX AHTHOKCHJAHTHUX (DEPMEHTIB Yy
KOHTPOJIBOBAaHUX yMOBaX BETETAIIMHOrO 10Ciiay BHKOHyBaym y 2019 pori B
JUCTKaxX BIBCA TOJIO3EPHOTO BIAIOpaHUX HA II'SATYy Ta JAecaTy 100y mics
obrnpuckyBanHs pociivuH PPP Arponaiit. OnepikaHi pe3yabTaTi 3aCBIIUMIN 3MIHY
(epMEHTaTUBHOT AaKTUBHOCTI POCIMH 3aJIe)KHO B HOPM Ta CHOCOOIB
3actocyBaHHsi MBII Menanopiz Ta PPP Arpomnaiir. Tak, y pe3ynabTaTi IpoBeaeHHS
JIOCIIIy BCTAHOBJICHO, IO 3a IepeanociBHOI oOpoOku HaciHHsA BiBca MBII
MenaHopi3 SK OKpeMo, Tak 1 B cyMimax 3 ArpojaiToMm, QepMeHTaTHUBHA
aKTUBHICTh Y POCIIMHAX HA II’SATY Ta JSCATY 00V IICIIs 3aCTOCYBaHHS IpenapaTiB
migBumyBanack (tada. 3.1, 3.2). 3okpema, 3a mepeanociBHOI 0OpOOKH HACIHHS
BiBca MBIl Menanopiz y mopmax 1,0; 1,25; 1,5 n/T akTUBHICTH Kartajazu 3i
30UTBIIICHHSIM HOPMHU TIpemapary Ha m’aty ao0y (tabm. 3.1) 3pocTama mpoTu
koHTpouo Ha 0,9; 2,0 1 3,6 MkMounb po3kianeroro HoOz, akTHBHICTB TTEPOKCHIa31
—Ha 2,7; 5,8; 10,3 MKMoJih OKMCHEHOT'O IBasKoy, a nmojiideHomokcumaaszu — Ha 0,8;
1,5; 2,6 MKMob OKMCHEHOT aCKOpOIHOBOT KHCIIOTH BiIIOBITHO.

3a cymicuoi gaii MBIl Memanopiz y nwopmax 1,0; 1,25 1 1,5 n/t 3
perymsiTopoM pocty pociuH Arpomadt — 0,26 1/T, 3acTOCOBaHHX Jisi OOpPOOKH
HaclHHS BiBca mepej, CciBOOI0, aKTUBHICTh KarTaja3u B MOPIBHSHHI 3 KOHTPOJIEM

3poctaia Ha 4,6; 5,2 1 6,0 MkMonb posknaneHoro HoOz, nepokcuaasu — Ha 12,5;
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14,3 1 16,3 MkMoJib OKUCHEHOTO T'Basikoy, onidenonokcuaazu — Ha 3,4; 4,0; 4,8

MKMOJIb OKUCHEHOT aCKOPO1HOBOI KMCIOTH BIATIOBIIHO.

Taomus 3.1

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

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJb MKMoJb OoKcHaa3a, MKMoJb
Bapiant 10ci PO3KIIAJICHOTO OKHUCHEHOTO OKHCHEHOT
P oy H>O5/r cupoi | reaskony/r cupoi ackopO1HOBOT
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a 1 xB.
be3 3acrocyBaHHs 10,1 543 18.4
npenapariB (KOHTPOJIb)
Memanopis 1,0 i/t 11,0 57,0 19,2
Memanopis 1,25 1/t 12,1 60,1 19,9
Memanopis 1,5 n/T 13,7 64,6 21,0
Arponaiit 0,26 1/t 11,5 58,2 19,3
Menanopi3 1,0 /T +
Arpomait 0,26 11/T 14,7 66,8 21,8
Menanopis 1,25 n/t +
Arpomaiit 0,26 11/T 15,3 68,6 22,4
Menanopis 1,5 /T +
Arpomaiit 0,26 1/T 16,1 70,6 23,2
Arpomair 1,0 in/ra 10,7 55,9 19,0
IXIenaHOPis 1,0 n/tT + 131 62.2 207
rponait 1,0 n/ra
IXIenaHOPB 1,25 n/t + 14.0 651 213
rponait 1,0 n/ra
IXIenaHOPB 1,5 a/t + 15.8 69.2 226
rponait 1,0 n/ra
ﬁrponaIZIT 0,26 n/T + 125 618 203
rponaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiir 0,26 1/t + 16,3 71,8 235
Arponarrt 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomaiit 0,26 /T + 16,8 74,0 24,1
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnair 0,26 1/t + 17,9 79,4 26,0
Arpomaiit 1,0 n/ra
HIPy 1,1 3,1 1,4

Buxopucrannss Menanopizy B Hopmax 1,0—1,5 1/t mnga oOpoOku HaciHHS

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

peryisitopa pocty pocivH Arponait 1,0 /ra 3a6e3meunsio 3poCcTaHHs aKTUBHOCTI
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AHTUOKCUJAHTHUX (EPMEHTIB MPOTH BapIaHTIB 13 CAMOCTIHHUM BHECEHHAM
Menanopizy Ha 2,1; 1,9; 2,1 MxMounb posknanerHoro H,O; — ans kartanasu; 5,2;
5,0; 4,6 MKMoOb OKMCHEHOTO I'BagKoNy — sl nepokcuaasy; 1,5; 1,4; 1,6 mxMonb
OKHCHEHOT aCKOPOIHOBOT KUCIOTH — ISl MOJTI(PEHOIKCUAA31 BIIIOBITHO.

3a KOMOIHOBAaHOT'O 3acCTOCYBaHHA ArpoJiaity (oOpoOKka HaciHHS Tepen
ciBbotro y Hopmi 0,26 1/T 1 BHECEHHs MO Bereryrwouux pociuHax — 1,0 n/ra)
NIPOCTEKYBAIOCh 3POCTAHHS aKTUBHOCTI KaTayia3u Ha 2,4 MKMoJb PO3KJIaJCHOTO
H>0,, nepokcumasu — Ha 7,5 MKMOJIb OKMCHEHOTO TBasIKOJY, MOJIi(hEHOTOKCHIa3 U
— Ha 1,9 MkMosb OKHCHEHOI acKOpOIHOBOi KMCIIOTH BIAMOBiIHO. PazoMm 3 Tum
HaWBUIIA AKTUBHICTh JOCIIKYBaHUX (PEPMEHTIB y JIMCTKaxX BiBCa T'OJO3EPHOTO
Oyna BiAMIYeHa 32 BUKOPUCTAHHS MJIsi MEPEANOCiBHOI 0OpOOKM HACIHHS CyMimIi
Menaunopizy (1,0, 1,25, 1,5 n/t) 3 Arponaititom (0,26 11/T) Ta OOIMpPUCKYBaHHS
nociBiB Arponaiitom (1,0 5/ra), nme B MOpIBHSHHI 3 BapiaHTamMu MemnaHopiz +
Arponait (oOpoOka HaciHHS T1epel ciBOO) OyJio BIAMIYEHO 3pPOCTaHHS
aKTUBHOCTI KaTaya3u Ha 1,6; 1,5; 1,8 MkMons poskianenoro HOz, mepokcuaaszu —
5,0; 5,4 1 8,8 MKMoJIb OKHCHEHOT'O TBasikOJy, momideHonokeuaasu Ha — 1,7; 1,7 1
2,8 MKMonb OKHCHEHOI ackopOiHOBOi kucioTu BiamoBigHo. Ili x BapiaHTH
JOCITITY Y TIOPIBHSIHHI 10 KOHTPOJIIO 3a0€3MeYMIN 3pOCTaHHS aKTUBHOCTI KaTajia3u
Ha 6,2-7,8 MkMonbs poskiaaeHoro H>Oz, mepoxcumazu — 17,5-25,1 mxMouib
OKHMCHEHOT'0 TBasKoly, moipeHonokcuaasn Ha — 5,1-7,6 MKMoab OKHCHEHOI
ackopOiHOBOiT KUCIOTH. OUeBUIHO, 3pOCTAHHS aKTHBHOCTI KaTajasu, MePOKCUIA3H
i monieHOIOKCHIa3M 32 KOMIUIEKCHOTO 3aCTOCYBaHHs OI0JIOTTYHMX TpErapatiB
(06pobka Hacinusg nepen ciB6oro MBII 1 perynsaropom pocTy pociauH + BHECEHHS
pETYISITOpa POCTY POCIWH TIO CXOJaX) € HACTIIKOM TMOKpAIIeHHS YMOB POCTY U
PO3BUTKY BiBCa TOJO3EPHOTO, 3a SIKAX IMJBUINYETHCS AKTUBHICTH OOMIHHHX
MPOIICCIB Y POCIIMHAX, HEBII'€EMHOIO CKIIAOBOIO SKUX € pepMEeHTH. 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 €K30TCHHUX PICTCTUMYJIIOBAIBHUX CKJIAJOBUX

MBII 1 PPP.
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3a mochiIKeHHsI aKTUBHOCT1 aHTUOKCUJIAHTHUX (DEPMEHTIB HA JIECATY 00y
OyJ10 BCTAaHOBJICHO, [0 Y BapiaHTax JOCIITy MPOCTEKyBajlach MO/1i0HA 3aJI€KHICTh
K 1 Ha I1’ATy 100y Bu3HadyeHHs (Ta0ia. 3.2). Tak, 3a HopM Menanopizy 1,0; 1,25 i
1,5 a/tr akTMBHICT, KaTana3u cranHoswiaa 16,0; 16,7 1 17,8 mxMoas, a 3a
MOETHAHOTO 3acTocyBaHHS 1ux xe HopM MBIl 3 PPP na ¢oni 00poOku
Arponaiitom Haciaas — 20,9; 21,7 1 22,6 mxMouns 3a 14,7 MmkModb po3KJi1aieHOTro
H>Oo/r cupoi pedoBuHM 3a 1 XB. y KOHTPOJII.

AKTHBHICT,  TEpPOKCHMIA3M B  JIOCHIDKYBaHMX  BapiaHTaxX  TaKOX
NIEPEBUIIYBaJla KOHTPOJIbHI TIOKa3HUKH Ha JECATYy A00Yy TICAsA 3aCTOCYBaHHS
npenapatiB. 30kpema, 3a BUKOpHCTaHHS Menanopizy y Hopmax 1,0-1,5 i/t Ha
necaty 00y aKTHUBHICTh TEPOKCHa3u 3pocrtaja BiamorigHo Big 70,6 go 76,8
MkMosb, a nipu 3actocyBanHi MBIl y gocnimkyBanux Hopmax i3 PPP Arponaiit
(0,26 n/T) BoHa cknagana Big 78,9 go 83,2 MKMoOJIb OKHCHEHOTO TBAsSKOITY.

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

3HayHEe MiJBUILEHHS aKTUBHOCTI (DEPMEHTY CIIOCTEpIrajoch 3a CyMiCHOTO
3acTocyBaHHs MenaHopi3y 3 ArponaiitoMm it 0OpoOKHU HACIHHS Tepe]] CiBOOIo Ta
BHECCHHS 10 JnaHoMy (oHy Arponaity. Tak, y mOux BapiaHTax JIOCTITY
MiBUIICHHS aKTHUBHOCTI NEPOKCHJIa3U 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 1
st pepmenty momideHonokcunasu. Tak, 3a BUKOPHCTaHHS Oiompemnapary
Memnanopi3z y mHopmax 1,0; 1,25; 1,5 1/t Ta perynsitopa pocTy poCIuH ATPONAT y
HopMi 0,26 11/T SIK OKpeMoO, TaK 1 CyMIiCHO, aKTHUBHICTh TOJI(DEHOTOKCUIA3U Y BCIiX
BapiaHTax JOCIIAy 3pOCTajia, BOJHOYAC HAWBUINOIO BOHA Oyna y BapiaHTi 3a
0o0poOku HaciHHS cymimmnto mpemnapatiB Menanopiz (1,5 n/t) 1 Arponait (0,26
J/T) 3a HACTyNMHOro OOmpuCKyBaHHSI TociBiB Arponaitom (1,0 n/ra), ne
MEPEBUIIICHHS JI0 KOHTPOJIIO ckiangamo 9,7 MKMoJib 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, [omidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
Bapiant 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
p AOCTIAY H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOT
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
bes 3acTocyBaHHs 147 67.1 217
npenapariB (KOHTPOJIb)
Memnanopis 1,0 i/t 16,0 70,6 22,4
Memanopi3 1,25 1/t 16,7 73,6 23,2
Memnanopis 1,5 a/T 17,8 76,8 24,2
Arpomait 0,26 1/T 16,2 71,4 22,7
Menaunopi3 1,0 /T +
Arpomait 0,26 1/T 18,8 78,9 25,6
Memnanopiz 1,25 a/T +
Arpomait 0,26 1/T 19,1 80,9 26,0
Menaunopi3 1,5 /T +
Arpomait 0,26 1/T 20,2 83,2 21,5
Arpomair 1,0 n/ra 15,3 69,8 22,2
IXIenaHOPis 1,0 n/t + 17,5 76,0 24.1
rponait 1,0 n/ra
IXIenaHOPis 1,25 n/t + 18,4 77.6 25,0
rponait 1,0 n/ra
IXIenaHOPis 1,5 n/t + 19,8 814 26,8
rponait 1,0 n/ra
ﬁrponaIZIT 0,26 n/T + 17.0 75.4 23,5
rponait 1,0 n/ra
Menanopiz 1,0 i/t +
Arpomnaiit 0,26 1/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
Arponarrt 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 22,6 93,2 31,4
Arponarrt 1,0 n/ra
HIPy; 1,3 4,0 1,7

OnepkaHi TIOKa3HUKM 3  aKTHBHOCTI

JOCTIPKyBaHUX (EPMEHTIB €

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

CTaTUCTUYHOI 00poOKu. BojHowac JaHi CYTTEBOTO TIJBHUINEHHS aKTHUBHOCTI

OCHOBHUX AHTUOKCUJAHTHUX (PEPMEHTIB KJIACY OKCUIOPEIYKTa3, 10 OACp:KaHl B

CyBOPO KOHTPOJIbOBAHMX BEreTallliHUX YyMOBaX, 3aCBIAYYIOTh 3pPOCTAHHS B
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pociMHaXx Mij BILIMBOM KoMIuieKcHOro 3actocyBanHs MBII 1 PPP piBHst 0OMIHHUX
MPOLIECIB, aKTUBI3ALIS SIKUX MPU3BOAMUTH 0 MPOAYyKyBaHHs pi3HHX popm ADK, y
tomy uuciai U HxO, Ta ¢QenonpHux cnonyk. IlogibHOoro npumynieHHs
JTOTPUMYIOThCS ¥ iHIII aBTOpH [55, 96].

JItst miATBep/HKEHHS JaHUX MO0 aKTHBHOCTI OCHOBHUX aHTHOKCHIAHTHHX
(epMeHTIB y JHMCTKaxX pOCIMH BIBCa TOJIO3EPHOTO, OAEPKAHUX Yy CYBOPO
KOHTPOJbOBAaHMX BEreTalliHUX yMOBaX, HaMHU OyJlO0 MPOBEIAEHO BIAMOBIJIHI
JOCJIJDKeHHsT 1 B ToyiboBUX ymoBax (Jlomarok A, Ta6n. A.1-A.6). IIpoBeneni
JIOCTI/DKEHHSI B TOJBOBHX YMOBaX, NEpII 3a BCE, 3aCBIAUWIN 3aJICXKHICTh
aKTUBHOCTI OCHOBHHMX aHTHOKCHJIAHTHHX (PEPMEHTIB KJIACy OKCHIOPEAYKTa3 Bif
NOTO/IHIX YMOB. 30KpeMa HaWHUK41Y aKTHUBHICTh JaHi pepmeHTH nposisuiu B 2019
p., IO Y3TOJKYETHCS 3 TaHUMHU HHU3BKO1 BojorozabesmneueHocTi pociuH ([Jomarox
A, tabn. A.1-A.3). ¥V uinomy, aHami3yl0ud aKTUBHICTH ()epMEHTIB y a3y BUXOAY
B TpyOKy BiBca y 2019 p., MOXXKHa CTBEp/KyBaTH, IO B yCiX BapiaHTaX AOCIITY
BOHA Oysa BHIIOIO 3a KOHTPOJIbHI MOKa3HWKU. Tak, y Bapiantax Menanopi3 1,0;
1,25 1 1,5 0/t akTUBHICTh KaTajla3u IMepeBHUINyBasa KOHTpoab Ha 5; 10 1 17%;
nepokcuaazu — 3; 5 1 7%; momidbeHomokcuaazun — S5; 7 1 12% BiAnoBinHO; Y
Bapiantax Memanopi3z 1,0; 1,25 1 1,5 n/T + Arponatit 0,26 1/t — Ha 23; 27 1 36% —
s katanasu; 9; 10 1 14% — nepokcunasu; 17; 21 1 29% — nosideHoI0KCHIa3M; y
BapiaHTax KOMIUIEKCHOTO 3actocyBaHHsa Memanopiz 1,0; 1,251 1,5 i/t + Arponai
0,26 i/t + Arpomaiitr 1,0 n/ra — 40; 51 1 63% — nns xaranmaszu; 16; 17 1 27% —
nepokcuaasu 1 34; 41 ta 53% — momidenonokcumasu. Taka K 3aKOHOMIPHICTH B
aKTUBHOCTI (EPMEHTIB MpOCTeKyBajlack y ¢a3y BUXOAYy B TpyOKy BiBca
roJI03epHOro y BapiaHTax moiboBuX mociimiB i B 2020 ta 2021 pp. (Homatox A,
Tabn. A.2, A.3).

VY cepenapomy 3a 2019-2021 poxu AOCTiIKEHb 3a BUKOPUCTAHHS IS
MEepeArnociBHOI 0OpOOKM HACIHHA BiBCAa TOJIO3EPHOTO MIKPOOHOTO TMpemapary
MenaHopi3 sSIK OKpeMO, Tak 1 B cyMimax 13 ArponaiiTom, y JUCTKaX POCIUH
BCTaHOBJICHO 3HAYHE MiJABHINCHHS (epMEeHTAaTHBHOI akTHUBHOCTI (Tadm. 3.3). Tak,

3a TepeanociBHOi 00poOku HaciHHS BiBca MBII Menanopi3 y nopmax 1,0; 1,25;
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1,5 0/t y a3y Buxoay B TpyOKYy aKTHBHICTh KaTaja3W 31 30UIbLICHHSIM HOPM
npenapaty 3poctana Ha 1,5; 2,4 1 3,8 mMxMonb poskmaaeHoro H»Oz/r cupoi
peyoBUHU 3a 1 XB. MPOTU KOHTPOJIIO, 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 MkMomab OKHUCHEHOT aCKOPOIHOBOT KUCIOTH/T CUpOT MacH 3a 1 xB.

3a cymicHoi aii MikpoOHOro npenapary Menanopiz y Hopmax 1,0, 1,25, 1,5
J/T 3 PETYyASATOPOM pocTy pociiuH Arposait 0,26 71/T, 3acToCOBaHUX 1JI1 00pOOKH
HACIHHsSI BiBCa TOJIO3€PHOIO Tepej] CiBOOI0, aKTHUBHICTh Karajia3u y BapilaHTax
JOCJIITY B TIOPIBHSIHHI 3 KOHTpoJieM 3poctana Ha 23; 27 1 36%, nepokcuaaszu — Ha
13; 151 18%, nomnidenonokcunasu — 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 JAHOro IMpernapary Mo cXojax
KynbTypu Arponaity 1,0 n/ra 3abe3neuymsio 3pOCTaHHS AKTMBHOCTI KarTajasH,
MEePOKCHIa3u 1 MOMi(EHOIKCHIa31 MPOTH BapiaHTIB 13 CAMOCTIMHUM BHECEHHSM
Menanopizy Ha 8-11; 4-9 1 8-12% BianoBigHO.

3a KOMOIHOBAHOTO 3acTOCyBaHHs ArponaiTy (00poOka HaCiHHS Tepen
ciBboro y Hopmi 0,26 n/T 1 BHeceHHs 1O Bereryroumx pociumHax — 1,0 n/ra)
IPOCTEKYBAIOCH 3POCTAHHSI aKTUBHOCTI KaTayia3u Ha 2,/ MKMOJb PO3KIaJEHOTO
H202/r cupoi peuoBuHm 3a 1 XB., mepokcugazn — Ha 5,6 MKMoOJb OKHCHEHOTO
I'BasKOJIY/T cupoi Macu 3a 1 xB., moJideHoiokcuaaszu — Ha 2,8 MKMoJIb OKHCHEHOT
acKOpOiIHOBOT KMCIOTH/T cupoi MacH 3a | XB. BIIMOBITHO MPOTH KOHTPOITIO.

Pazom 3 TMM HaiiBUINA aKTUBHICTh AHTUOKCHJIAHTHUX (DEPMEHTIB y JTUCTKAX
BiBCa TOJI03€PHOrO OyJa BiAMIYEHA 32 BUKOPUCTAHHS ISl TIEPEATIOCIBHOI OOPOOKH
HaciHHa cymimi Menanopizy (1,0; 1,25; 1,5 n/t) 3 Arpomaittom (0,26 n/T) 3
HACTYIMTHUM OOMPHUCKYBaHHSM TOCiBiB Arponaiitom (1,0 si/ra), e B MOpIBHSAHHI 3
BapiantamMu MenaHopiz + Arpomaiit (00poOka HaciHHsA mepes CiBOO) Oyio
BiIMIYEHO 3pOCTaHHS aKTHBHOCTI Kataimasm Ha 4,5, 49 1 6,2 wmxMonb
po3kimageroro HyOo/r cupoi pedoBmHu 3a 1 xB., mepokcumasu — 4,4; 43 1 7,6

MKMoJb OKMCHEHOTI'O I'BasiKOJIy/T cHUpol Macu 3a 1 XB.,
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Tabmunsg 3.3

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢pPHOIO 32

aii MBII Menanopis i PPP Arpoaaiit

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

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
Bapiant 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
p AOCTIAY H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3acTocyBaHHs 22 4 708 25 4
npenapariB (KOHTPOJIb)
Memnanopis 1,0 /T 23,9 73,7 26,9
Memanopi3 1,25 1/t 24.8 75,5 27,6
Memnanopis 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 +
Arpomait 0,26 1/T 27,5 80.1 30,6
Menanopis 1,25 n/t +
Arpomait 0,26 1/T 28,5 81.4 31,7
Menaunopi3 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 7.3 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 +
Arpomnaiit 1,0 n/ra 25,1 76.4 28,2
Menanopi3z 1,0 /T +
Arpomnaiit 0,26 1/t + 32,0 84,5 35,4
Arponait 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiir 0,26 1/t + 33,4 85,7 37,6
Arponarrt 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 36,7 90,9 40,8
Arpomaiir 1,0 n/ra
HIPys 1,1-1,3 3,1-4,9 1,7-2,1

. * .o . .« . . .
HpMMlI’I’ZKCl.' — HaBeOdeHO MAKCUMANbHI | MIHIMAIbHI 3HAYEHHS 3d POKU 00CNI0XMCEHD

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

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

VY (¢a3y uBITIHHS POCIMH BiBCa TOJO3EPHOr0 OYJO BIIMIUYEHO 3POCTaHHS
aKTUBHOCTI (EepMEHTIB Yy TMOpPIBHSAHHI JO TIOKa3HUKIB TMOJIBOBUX JOCIHIJIIB
akTUBHOCTI ¢epMeHTIB y a3y Buxoay B Tpyoky ([Jomatok A, tabn. A.4-A.6). 11
JlaH1 3aCBIAYYIOTh IHTEHCU(IKAI[1F0 OOMIHHMX MPOIIECIB Y POCIUHAX, OB’ I3aHUX 3
(GOTOCHHTE30M, JMXaHHSM, TOINO, AKTHBHUMHU YYaCHUKAMH SKUX € (EpMEHTH
KJIacy OKcuopeaykTas. BogHouac aHami3 akTUBHOCTI (PEpMEHTIB y JIMCTKAaX BiBcCa
rojo3epHoro B 2019 poui y ¢a3y UBITIHHS POCIHMH IOKa3aB, 1[0 y BapiaHTax 3
nepeAnociBHO 00poOKkor HaciHHsA Menanopizom y Hopmax 1,0; 1,25; 1,5 n/t
aKTUBHICTh KaTaja3W y TOPIBHSHHI J0 KOHTpOJ 3poctana Ha 4; 7 1 12%;
nepokcunazu — 6; 9 1 13%; nomidenonokcunazu — 6; 9 1 14%; y BapianTax
Menanopiz 1,0; 1,25; 1,5 o/t + Arpomnait 0,26 i/t — na 17; 20 1 29% — nns
karanaszu; 17; 20 ta 24% — nepokcunasu 1 16; 19; 23% — nomnidenonokcunasu; 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 ta 12; 15 1 22% — nomnideHoI0KCH1a31.

HaiiBuny akTuBHICTH (DEPMEHTIB OJIepKaHO y BapiaHTaX 3 KOMIUICKCHUM
3acTocyBaHHsAM OiojoriuHux nmpemnapartiB: Menanopiz 1,0; 1,25; 15 a/r +
Arponaiit 0,26 /T + Arpomaittr 1,0 n/ra, ae NepeBHINEHHS A0 KOHTPOJIIO IS
Karanasu ckimamamo /7,7; 8,7 ta 11,9 mMxMonp posknaaeHoro HOo/r cupoi
peyoBuHn 3a 1 xB., mepokcumaszu — 17,8; 19,6 ta 21,4 mMxMoab OKHCHEHOTO
rBasikoy/T cupoi macu 3a 1 xB., momipenonokcunazu — 7,6; 8,6 ta 12,0 mxMoub
OKHMCHEHOI acKOpOiHOBOI1 KMCIOTH/T cupoi macu 3a 1 xB. 3a HIPgs 1,3; 3,41 1,9
BiIMIOBIIHO, IO € JIOCTOBIPHMM Ha 3a3HA4eHOMY IOpo3i BiporimHocti. IlomiOHI
pe3yiabTaTH aKTUBHOCTI OCHOBHHMX AHTHOKCHIAHTHHX (EPMEHTIB  KIacy
OKCHJIOpeayKTa3 y a3y HBITIHHS POCIMH BiBCa T'OJIO3EPHOrO OYJI0 OJepKaHO Y
nosiboBUX gociigax 2020 Ta 2021 pp. (loxgatok A, Tadn. A.5, A.6).

AHani3ylouu aKTHUBHICTh OKHUCHO-BIIHOBHUX (DEPMEHTIB POCIMH BiBCa Yy
dazy uBiTiHHI B cepenHbomy 3a 2019-2021 pp. Oyna BigMiueHa momiOHa

3aKOHOMIPHICTH (Ta0. 3.4).
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Ta0onuis 3.4

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢pPHOIO 32

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

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
Bapiant 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
p AOCTIAY H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHH 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a 1 xB.
be3 3acTocyBaHHs 309 77.9 36.3
npenapartiB (KOHTPOJIb)
Memanopis 1,0 i/t 32,3 82,4 38,6
Memanopis 1,25 1/t 33,3 83,8 39,9
Memanopis 1,5 a/T 34,6 87,3 41,9
Arpomait 0,26 11/T 32,7 82,4 39,1
Menaunopi3 1,0 /T +
Arponaiit 0,26 n/T 36,1 90,5 42,1
Menanopiz 1,25 a/T +
Arpomait 0,26 1/T 371 92,7 43,9
Menaunopi3 1,5 /T +
Arpomait 0,26 11/T 39,7 94,9 45,2
Arpomaiit 1,0 11/ra 32,1 80,2 38,1
IXIenaHOPis 1,0 n/t + 34,2 86,4 41.2
rponait 1,0 n/ra
IXIenaHOPis 1,25 n/t + 35,3 88.9 42.4
rponait 1,0 n/ra
IXIenaHOPB 1,5 a/t + 38,2 93,9 44.5
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 +
Arpomnaiit 0,26 1/t + 40,5 96,7 45,8
Arponait 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 41,5 98,8 46,8
Arponarrt 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiir 0,26 1/t + 43,9 103,6 49.6
Arpomaiit 1,0 n/ra
HIPys 1,1-15 2,4-3/4 1,1-19

. * .o . .« . . .
HpMMlI’I’ZKCl.' — HaBedeHo MAKCUMANbHI | MIHIMAIbHI 3HAYEHHS 3d POKU 00CNI0XMCeHD

Tak, 3a BukopuctanHs MenaHopizy y Hopmax 1,0; 1,25; 15 n/T Ta

Arponaiity y HOpMI

0,26 n/T sk okpemMo, TaK i

AHTUOKCUJIAaHTHUX (EpPMEHTIB y BaplaHTax JOCHIAY

CYMICHO aKTHBHICTb

3pocTtana. BomHouac
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HalBUIOIO BOHA Oyja y BapiaHTi 3a OOpOOKM HACiHHS CYMIIIIIIO MpPEenapaTiB
Menanopi3 (1,25 i 1,5 n/1) i Arpomnaiit (0,26 1/T) 3 HacTyImTHUM OOTPUCKYBAHHSIM
nociBiB Arponaiitom (1,0 n/ra), 1m0 mepeBUIYBAJIO KOHTPOJIb 32 AKTHUBHICTIO
katayna3u Ha 31-42%, nepokcunazu — 24—-33%, nomidenonokcuaazu — 26—37%.

TakuM 9rHOM, 3 BUIIICHABEACHOTO €KCIEPUMEHTAIIBHOTO MaTepiany MOXKHA
3pOOUTH BUCHOBKH:

—  MikpoOHuii mnpenapat MenaHopi3 Ta PEryNsSITOP POCTY POCIUH
ATpONIaliT TIO3UTHUBHO BIUIMBAIOTh HA AaKTUBI3AIlII0 OKPEMHX AHTHOKCHIAHTHUX
depMeHTiB KJIacy OKCHJIOPETyKTa3 (karamnasm, NIEPOKCUAA3H,
noJieHoI0KCHAa3M), M0 € HACTIAKOM IHTeHCH]IKallil MPOXOIKEHHS B POCIMHAX
OOMIHHUX TMpOIECiB, AKTUBHUMH Ta O€3MocepeHIMU YyYaCHUKaMH SKUX Y
POCIIMHHOMY OpTaHi3Mi € ()epMEHTH.

—  KomiekcHe BUKOpPHCTaHHS MIKpOOHOro mpenapary MemnaHopiz i3
PETYIISITOPOM POCTY POCIUH ATrpOJaiT 3yMOBIIOE pI3HY CTYIIHb AaKTUBHOCTI
AHTUOKCUJIAHTHUX (PEPMEHTIB y POCIMHAX BiBCa TOJIO3EPHOTrO, sKa 3aJICKUTH B
3HAYHIN Mip1 Bil HOPM Ta CITOCOO1B BHECEHHS JTaHUX 010JIOTTYHUX ITpenaparisb.

—  HaiiBumuii piBeHb AaKTUBHOCTI (EpPMEHTIB Yy pOCIMHAaX BiBca
IIPOCTEKYETHCS 32 KOMILIEKCHOTO 3aCTOCYBaHHS IS OOpPOOKH HACIHHS Tiepe
ciBOOI0 MikpoOHOTO Tpenapaty Menanopis y Hopmax 1,25 1 1,5 m/ra 3
PETYJIATOPOM POCTY pociuH Arpojat y Hopmi 0,26 1/T 3 HacTymHUM
OOTPUCKYBaHHAM TI0 laHOMY (oHy TociBiB Arponaiitom y Hopmi 1,0 mi/ra, 1o, 3
OJTHOTO OOKy, € HacliIKOM iHTeHcHU(iKaiii pOCIMHHO-MIKPOOHUX B3a€EMOJIH, 3
IHIIOTO — TIJBMINCHHS PIiBHSI B pOCIMHAX BiBCa EHIOTCHHUX TOPMOHIB —

aKTHBATOPIB POCTY.

3.2. ®opMyBaHHA NIrMEHTHOI0 KOMILIEKCY JUCTKOBOI0 aapary

s mpoxoxeHHs (POTOCUHTE3Y B KJIITUHAX POCIUH HEOOXiJHA HASIBHICTH

xjopodiry. BigoMo, mo y pOCIMHHUX OpraHizaMax BMICT XjopodimiB a i b €

YYTIMBUM 1HAMUKATOPOM IHTEHCUBHOCTI ()OTOCUHTE3Y Ta OJHUM 3 HaMBaXIJIMBIIINX
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MOKAa3HUKIB, II0 BU3HAYa€ KUIbKICTh 1 SKICTh Bpokaro [59, 64, 261].
JIOCHiJPKEHHSIMU  JTOBEICHO, 1110 MiJ Yac Jii CTPECOBUX YMHHUKIB (MiABUIICHA 1
3HI)KEHA TeMIIepaTypa, BUCOKA IHTEHCUBHICTh BUIUMOTIO CBITJIA, yIbTpadiosieToBe
BUIIPOMIHIOBaHHS, Ba)KKl METaJIM, MECTHLUAM) (i310J10ro-010XIMiuHI MpPOLIECH B
pociuMHax, y ToMy 4Hcil ¥ (OoTocHHTE3, 3a3HAIOTh 3HAYHUX 3MIH, W10
B1J100pa)kal0Th HAMPABIICHICTh aJANTUBHUX peakliid y pOCIMHAX Ta BIUIMBAIOTh Ha
IHTEHCUBHICTh HAarPOMaJKEHHsI opraHiuHoi pedoBunu [66, 68, 71, 262].

OgHuM i3 4YHMHHHKIB, IO IIO3UTHBHO BIUIMBAIOTh Ha (HOpMyBaHHS
(OTOCHHTETUYHUX TIOKA3HUKIB POCIWH, € 3aCTOCYBaHHS PpETYyJATOPIB POCTY
pOCIIMH 1 MIKPOOHUX MpenapariB, sKi MOPSAJ 13 HOBUMHM CYYaCHUMH COPTaMH 1
riOpugaMu  CiTbCHKOTOCIIONAPCHKUX KYJIBTYP PO3TISIAIOTECS SK  €KOJOTIYHO
Oe3reyHi Ta €KOHOMIYHO JOILIbHI 3aCO0M MIIBHIICHHS 1X MPOAYKTHBHOCTI [82,
84, 96].

Psn maykoBmiB koHcraryioth [78, 80, 81, 96, 263], mo y OimbirocTi
BUIAJIKIB PETYISATOPH POCTY POCIUH 1 MIKpOOHI TIpenapaTd CTUMYJIOIOTH
HAKOIUYCHHS POCIMHAMHU XJO0po(d iy, MiIBUIIYIOTh (POTOCUHTETUYHY aKTUBHICTH
XJIOPOTUIACTIB Ta YUCTY MPOIYKTUBHICTh (DOTOCHHTE3Y.

Buxonsiun 3 1p0ro, BaXKJIMBUM 3aBJIaHHSIM HaIUX JOCHIHKEHb OyI0
BCTAHOBUTH 3MIHM Yy IICMEHTHOMY KOMIUIEKCI JIMCTKIB BiBCa TOJIO3EPHOTO 3a
BUKOPHUCTAHHS MIKpOOHOTO mpenapaTy MeaHopi3 Ta peryisTopa pocTy POCHH
Arpomaiit, 1o g03BOMIMIO O PO3KPUTH OCHOBHI HaNpsSIMA Ta CHCHHQIKY
dbopMyBaHHS IITMEHTHOTO KOMIUIEKCY POCIHH, BiJl SKOTO 3JIC)KHTh CHHTE3
OpraHivHOi peuOBUHH Ta (HOPMYBaHHS MPOTYKTUBHOCTI TOCIBIB.

[IpoBeneni MOCTIMKEHHS 3acCBIYMIN 3aJIEKHICTh BMICTY Xiopodimy B
JUCTKAaX BiBca ToJI03€pHOTO Bij HOpM BukopuctanHs MBIT Menanopi3, BHECEHOTO
pO3aLIBHO 1 B KoMIUIeKkci 3 PPP ArposmaiiT, Ta Bijf MOroJHUX YMOB, IO CKJIAAATUCS
y POKH MPOBEACHHS IOCHikeHb (Tabin. 3.5). Tak, oTrpuMaHni JaHi 3 BMICTy CyMH
xjopodiriB @ 1 b B nmucTkax BiBca TOJ03EPHOTO Y3rOUKYIOTHCS 13 TOTOJHUMHU
yYMOBaMH, SIKi Oy¥ HAUCTIPUATIMBIIINMHE 32 TEMIIEPATYPHUM Ta BOTHUM PEKUMOM

st pociivH 'y 2020 12021 pp., menun cnpusitiauBumu — 2019 p.
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Tabmuus 3.5
BwmicT cymu x1opodiniB a i b y ucrkax BiBca roosepHoro 3a

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

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

be3 3actocyBanHs npenaparis 1,290 1,408 1,379 1,359
(KOHTPOJIb)
Menaunopis 1,0 /1 1,315 1,450 1,393 1,386
Menanopis 1,25 n/t 1,331 1,470 1,420 1,407
Menanopis 1,5 1/t 1,360 1,494 1,447 1,434
Arpomnaiit 0,26 n/T 1,318 1,457 1,413 1,396
Menaunopis 1,0 1/t + Arponair 0,26 /T 1,379 1,533 1,470 1,460
Menanopis 1,25 1/t + Arpomaiit 0,26 i/t | 1,394 1,549 1,489 1,477
Menanopis 1,5 1/t + Arponait 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 1/t + Arponaiir 1,0 n/ra 1,352 1,485 1,437 1,425
Menanopi3 1,25 1/t + Arpomnaiit 1,0 i/ra | 1,367 1,521 1,457 1,448
Memnanopi3 1,5 a/T + Arpomaiit 1,0 11/ra 1,400 1,567 1,501 1,489
Arpomaiit 0,26 1/t + Arpomnaiit 1,0 j1/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
+ Arpoumnaiit 1,0 j1/ra
MenaHoplva 1,25 n/T + Arponaiit 0,26 n/T 1,482 1.605 1.549 1.545
+ Arpouaiit 1,0 j1/ra
MenaHoplva 1,5 /T + Arpomnaiit 0,26 n/T 1,549 1.650 1,584 1,594
+ Arpoumaiit 1,0 /ra
HIPys 0,015 0,011 0,017

Ananmizyroun cymapHuid BMicT XxiopodumiB a 1 b y smcTkax BiBca

rojozepHoro y 2019 p., MoXXHa 3a3HAYMTH, 110 3a BHKOPHCTAHHS JJIT 0OpOOKH

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

7/T BiH TIEPEBHUIIYBaB KOHTPOJIbHI TOKa3HWKKM Ha 2; 3 1 5%. AxTuBHIime

HAKOMMYCHHS! (POTOCMHTETUYHHX ITITMEHTIB MPOXOAWJIO y BapiaHTax, A€ I

nepeanociBHOi 0OpoOKuM HaciHHs BHKOpucTOBYyBanu cymim PPP Arpomaiit i MBI

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

i Arpomaiity (y HOpMi 0,26 J1/T) BMICT cymu xyopodiniB a i b y nucrkax BiBca

MOPIBHSAHO 13 KOHTpoJieM 30uibiinyBaBcs Ha 7—11%. Bukopucranus Menanopizy y
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nopmax 1,0; 1,25 1 1,5 i/t qist oOpoOKku HACiHHS mepen CiBOOI0 Ta BHECEHHs Ha
(¢oH1 JaHOTO mpenapaTy Mo cxoaax KyinbTypu Arpomaiity 1,0 yi/ra 3abe3neudnsio
3pOCTaHHS JOCHIIKYBAaHOTO TOKa3HUKA JI0 KOHTPOJIIO Ha 5; 6 1 9% BiAMOBIIHO.
[Mopsim 3 TuM HalBUIIMK BMIicT cymu XJIopodiniB a 1 b y nmctkax 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) 3a HaCTYITHOTO
oOrnpuckyBanHs 1ociBiB Arpomaiitom (1,0 n/ra), mo nHa 12; 15 1 20%
MIePEBUIITYBAJIO TIOKA3HUKU B KOHTPOJII.

[Toxi6Ha 3a/IeKHICTh 13 BMICTOM 3€JI€HUX MIrMeHTIB Oyia BinMivueHa 1 B 2020
ta 2021 pp. mocmigxeHb. Y cepeHbOMY 3a TPU POKH EKCIIEPUMEHTAIbHUX
JOCITI/PKEHb HAWBHIII TTOKa3HUKH BMICTY CyMH XJIOpodutiB @ i b dopmyBanucs y
BapiaHTax KOMOIHOBaHOT OOpOOKM HACIHHS CYMININIIO TpenapariB MenaHopi3 i
ArponaiiT 3 HacTymHOI OOpPOOKOI MOCIBIB ATpOJIaiTOM, /i€ MEPEBUIICHHS /10
KOHTPOJIBHOTO BapiaHTy ckianano 12-17%.

AmHai3 oiepyKaHUX JaHMX 13 BMICTY CyMH XJI0podiTiB a i b B mucTKax BiBca
rojo3epHoro y ¢asy UBITIHHS MPOJAEMOHCTPYBAB CXOXKY 3aJI€KHICTh BIUIUBY
JIOCTIKYBaHUX HOPM MesaHopi3y Ta crmoco0iB BHECEHHsT Arpoaiity (tadir. 3.6).
Tak, y 2019 p. 3a aii Memanopizy y Hopmax 1,0; 1,25 i 1,5 n/t B™micT cymu
xaopodimiB @ i b y mucTkax BiBca 301IbIIYBaBCS BiIHOCHO KOHTpOJ0 Ha 0,013;
0,035 10,052% Ha cyxy pedoBUHY.

3a KOMIUIEKCHOTO BUKOpHUCTaHHS Menanopizy 1,0; 1,25 1 1,5 n/t 3
Arponaiitom 0,26 11/T IepeBHIIIEHHS 3a BMICTOM CyMHU XJopodiTiB a i b BiTHOCHO
koHTpomto ckiamano 0,064; 0,076 1 0,088% nHa cyxy pedoBuny. IIpore HaiiBuIi
MOKA3HUKN BMICTY XJIOpOQULTy B JMCTKAaX BiBca OyaW BIAMIYEHI 3a CYMICHOTO
BHKOPHMCTAHHS IS TepeanociBHOT 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 mepeBuineHHs 10 KoHTpomto ckmamano 0,091; 0,096 i
0,106% Ha cyxy pe4OBHHY.

[Toxi6H1 3anmekHOCTI y (OpMYyBaHHI MIrMEHTHOTO KOMIUIEKCY Y (hasi

1BiTIHHA Oynu BiamideHi 1 B 2020 ta 2021 pp.
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Tabmuus 3.6
BwmicT cymu x1opodiniB a i b y ucrkax BiBca roosepHoro 3a

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

be3 3actocyBanHs npenaparis 1,537 1,709 1,610 1,619
(KOHTPOJIb)
Menaunopis 1,0 /1 1,550 1,724 1,631 1,635
Menanopis 1,25 n/t 1,572 1,743 1,660 1,658
Menanopis 1,5 1/t 1,589 1,764 1,668 1,674
Arpomnaiit 0,26 n/T 1,564 1,733 1,634 1,644
Menaunopis 1,0 1/t + Arponair 0,26 /T 1,601 1,777 1,671 1,683
Menanopi3 1,25 n/t + Arpomnaiit 0,26 /T | 1,613 1,786 1,684 1,694
Menanopis 1,5 1/t + Arponait 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 1/t + Arponaiir 1,0 n/ra 1,584 1,759 1,652 1,665
Menanopi3 1,25 n/t + Arpomnaiit 1,0 i/ra | 1,596 1,768 1,669 1,678
Memnanopi3 1,5 a/T + Arpomaiit 1,0 11/ra 1,619 1,793 1,688 1,700
Arpomaiit 0,26 1/T + Arpomaiit 1,0 n/ra 1,579 1,750 1,646 1,658
MCJIaHOplji 1,0 n/T + Arponaiit 0,26 n/T 1,628 1,806 1,692 1,709
+ Arpoumnaiit 1,0 j1/ra
MenaHoplva 1,25 n/T + Arponaiit 0,26 n/T 1,633 1.820 1,699 1.717
+ Arpouaiit 1,0 j1/ra
MenaHopiva 1,5 n/T + Arponaiit 0,26 1/T 1,643 1.850 1.707 1,733
+ Arponaiit 1,0 n/ra
HIPys 0,012 0,014 0,010

Y cepenHbOMy 3a TpH POKH JOCHIDKCHb HAWAKTHBHINIEC HArPOMAaJKCHHS

xJ0podisiB BimOyBanocs y BapiaHTaxX 3a KOMIUIEKCHOTO 3aCTOCYBaHHS IpemapariB

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

MIEPEBHIICHHS 32 BMICTOM XJIOpOQiTiB ¢+b BITHOCHO KOHTPOJTIO CKiIaano 6—7%.

3 METOI0 OLTBII PETENHHOTO 3’ SICYBaHHS il JOCTIPKYBaHUX MpemnapaTtiB Ha

¢bopMyBaHHS MIrMEHTHOTO KOMIUIEKCY BiBca rono3zepHoro Hamu B 2020 p. Oymo

MPOBEJCHO E€KCIIEPUMEHTAIbHI JOCIIIXKEHHSI ¥ CYBOPO KOHTPOJbOBAHUX YMOBAaX

(taba. 3.7).
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Pesynpratn BHKOHAHUX MJOCTIMKEHb 3aCBIAYMIM, IO 32 BUKOPUCTAHHS
Menanopizy B Hopmax 1,0; 1,25 1 1,5 5/t BMICT XJopodily a B JMCTKAaX BiBca
roJIO3EPHOI0 Y BIIHOIIEHH] 10 KOoHTposto 3poctaB Ha 0,018; 0,030 Ta 0,055% Ha
cyxy pedoBuny, xmopodimy b — 0,003; 0,009 ta 0,016% Ha cyXy peHOBHUHY, Y
nuioMy cyma xjopodiniB @ i b mepeBumyBama kontponb Ha 3; 5 Ta 10%

BIAMOBIIHO.

Tabmuus 3.7
BwmicT cymu x1opodiniB a i b y imcrkax BiBca roosepHoro 3a
BUKOpHCcTaHHsA Oionpenapary Mesanopiz ta PPP Arpomaair

(% Ha cyxy peuoBHHY, 20 1002 micJIs1 00POOKH POCTHH ATPOJIATOM)

BapianT nocniny X, X1y X 4+b)
be3 3acTocyBaHHs npenaparis 0,594 0,153 0,747
(KOHTPOJIB)
Memnanopis 1,0 i/t 0,612 0,156 0,768
Memnanopis 1,25 a/T 0,624 0,162 0,786
Memnanopis 1,5 n/t 0,649 0,169 0,818
Arpomaiit 0,26 1/T 0,617 0,157 0,774
Menanopis 1,0 i/t + Arpoaaiit 0,26 11/T 0,675 0,177 0,852
Memnanopis 1,25 i/t + Arpomnaiit 0,26 a/t 0,690 0,181 0,871
Menanopis 1,5 1/t + Arponaiir 0,26 1/t 0,710 0,187 0,897
Arpomaiit 1,0 n/ra 0,610 0,155 0,765
Menanopis 1,0 1/t + Arponaiir 1,0 11/ra 0,638 0,166 0,804
Memnanopi3 1,25 i/t + Arponaiit 1,0 i/ra 0,665 0,173 0,838
Memanopi3 1,5 n/T + Arpomaiir 1,0 i/ra 0,702 0,184 0,886
Arponaiit 0,26 1/t + Arpomnaiit 1,0 n/ra 0,630 0,164 0,794
MenaHoplus 1,0 n/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
+ Arpomaiit 1,0 i/ra
MenaHoplu:; 1,5 n/T + Arponait 0,26 n/T 0,880 0,210 1,090
+ Arpomnaiit 1,0 n/ra
HIPoy 0,041 0,012 0,037

3a cymicHOro 3acrocyBaHHs MenaHopizy B Hopmax 1,0; 1,25 i 1,5 a/T 3
Arponaritom 0,26 11/T 1511 00poOKHM HACIHHS Tepe]T ciBOO BMIcT XyopodiaiB a i b

Ta iX CyMH 13 HApOCTaHHSM HOPMHU BHECEHHS MenaHopidy 3pocranu i
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NEPEBUIICHHS BIAHOCHO KOHTPOJIO KoiuBaioch y Mexax: 14-20% — nns
xnopodiny a; 16-22% — nis xnopodiny b; 14-20% — ans cymu xstopodiniB a i b.

Buxopuctanus Menanopizy B Hopmax 1,0; 1,25 1 1,5 a/t qns oOpobku
HACIHHA 3 HACTYMHOI 00poOKoo nociBiB Arponaitom 1,0 i/ra 3a6e3neuunno aenio
HUK4Y1l MOKA3HUKH BMICTY XJIOPOQUIIB y JHUCTKax BIBCA TOJIO3EPHOTO BITHOCHO
KoMIuiekcHoro 3acrocyBanHss MbBII 1 PPP nns mepeanociBHoi oOpoOku HaciHHS,
NpOTe IX MEPEBUIIICHHS BITHOCHO KOHTPOJIIIO TSI XJIOPO(D Ty a CTAHOBHUIIO Y MEXkKaxX
7—-18%; nns xnopodiny b —8-20%, cymu xmopodinie a i b — 8-19%.

HaiiBuii moka3HMKM 3 BMICTY XJOpPOQUIIB MPOCTEKYBAIUCH Y JIHMCTKAX
BiBca 3a BUKOpucTanHs Menanopizy 1,0; 1,25 1 1,5 i/t cymicHO 3 ArpojaiTom
0,26 /T Ta 3 HacTymHUM OONpUCKYBaHHSAM ToOCiBiB Arponaitom 1,0 n/ra, ne
NepeBUIIeHHs] KOHTpoto ckianano: 0,145; 0,172 1 0,286% Ha cyxy peyoBUHY —
s xnopodiny a; 0,036; 0,045 1 0,057% Ha cyxy peuoBuHy — i xjaopodiny b ta
—0,181; 0,217 i 0,343% Ha cyXy peuoBHHY — i cyMH XjopodiniB a+b 3a HIPo;
BianosinHo 0,041; 0,012 ta 0,037 mr/r cupoi Macu.

Jlani 3 BMICTy XJIOpOLIiB y JHCTKAaX BiBca TOJO3EPHOTO CBITYATH IPO
NO3UTUBHUN BIUTUB JOCIHIKYBAaHUX TpEnapaTiB Ha MPOLECH HAKOMWYEHHS JaHUX
CIIOJIYK Yy POCJIHMHAX, III0, OYEBHIHO, MOXE OyTH MIATBEPKEHO, 3 OJTHOTO OOKY,
MOKpAIEHHSAM a30THOT'O JKHBJICHHS POCJIMH 3a PaXyHOK IISJIBHOCTI MIKPOOiOTH
MBII, 3 inmoro 6oky — Oe3nocepeaHiM CTUMYJOBaJbHUM BIUTMBOM PPP Ha
CUHTE3 JaHuX crodyk. [li mpumymeHHs y3roKYIOThCS 3 JaHUMHU IHIIUX
nocinigHukiB [32, 74, 124].

OTxe, KOMIUIEKCHE BUKOPHUCTaHHS MenaHopizy 1 ArponalTy aist o0poOku
HACIHHA Tiepea CiBOOI0 Ta OOMPHCKYBaHHS TIOCIBIB ATpOJaiTOM IO CXO0aax
3a0e3medye CyTTEBE 3pPOCTAaHHS BMICTY 3€JE€HUX IICMEHTIB y JHCTKax BiBCa
rOJI03EPHOTO, 110 MOXE CBITYHTH MPO CTBOPEHHS OUTBINI CHPUATIUBUX YMOB IS
MPOXO/DKEHHSI B pociuHAX (i31070r0-010XIMIYHUX TPOIECIB, Y TOMY YHCII H
(GOTOCUHTETUYHUX, 3a pPaxXyHOK Oe3mocepelHbOi  CTUMYJIIOBAIBHOI il
OlonpenapariB Ha (PYHKIIOHYBAaHHS MICTMEHTHOI'O KOMILIEKCY JUTKOBOIO amapary

KYJIBTYpH.
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3.3. IuTeHCUBHICTH TUXAHHSHA

Jlns mporiecy OuxaHHS HEOOXITHUM KHUCEHb 1 MOro BMICT BH3HAuae
IIBUJIKICTh CBITJIOBOTO JWXaHHS JUCTKIB. OJHAK, TUXaHHS MOXE 3MIHIOBATHUCS
3aJIC)KHO BiJl YMOB 30BHIIIHBOTO CEPEJOBHINA Ta AKTUBHOCTI MPOXOHKCHHS B
TKaHHMHAX 1 OpraHax poCIMHU O10XIMIYHMX PEaKIii.

CmiBBigHomenHs CO2 1 Oz y XJIOpOIIacTl BU3HAYAE XapaKTep pO3ILIEIICHHS
Mosiekyn puOynozoaudocdary. Sk npu iX PO3IICIUICHHI MNPHUETHYIOTHCS
monekynmu CQOjz, TO YTBOPIOEThCS TJIKOJEBa KHCJIOTa, sKa € CcyOcTpaTtom
CBITJIOBOTO  JHMXaHHS, M0 3JIMCHIOETBCA TMOCTIJIOBHO B  XJIOPOILIACTaX,
NEPOKCUCOMAaxX Ta MITOXOHJIpiAX. ToMy, CIIBBIIHOIIEHHS I1HTEHCUBHOCTEH
(doTOCHHTE3Y 1 CBITJIOBOTO AMXAHHS 3aJIeKUTh BiJ KoHueHTpalliit CO;z 1 Oy.

JloBesieHo, 110 CBITJIOBE JWXAHHS MEPEBUINYE TeMHOBe y 3—4 pa3u Ta
3HW)KY€E THTEHCHBHICTh HaKOMMMYEHHS BYTJICBOJIIB Yy mpolieci porocuuTedy. OaHaKk,
BOHO € HaWBaXJMBIIIUM IUISIXOM 3aCBO€HHS a30Ty 1 CHUHTE3y aMIHOKHCIIOT,
HEOOXITHUX IS 3a0€3MEeUCeHHS KIITHH €HEPri€l0 Ha CBITJI Ta ISl TPAHCIOPTY
accumiaTis [87, 265].

PesynpTaT TmpoBeACHUX JOCHIIDKEHb IIOKa3aldu, IO pi3HI HOPMHU
MIKpoOHOTO TIpenapaTy MenaHopi3 Ta cocOOU 3aCTOCYBaHHS PEryJIITOpa POCTY
poCIMH ATpoiaiT HaKJIa alu CBill 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., MO’)KHa KOHCTaTyBaTH, IO 3 HAPOCTAaHHSIM HOPMHU BUKOPUCTAHHS IS
MepeanociBHOi 00poOku HaciHHS Menanopizy a0 1,5 1/t BoHa 3pocTana no 5%; 3a
BUKOpHCTaHHs MenaHopizy B HopMi 110 1,5 1/t B cymimi 3 Arponaiitom (0,26 11/T)
— 1o 13% (Hdonatok b., Tabn. b.1). 3a BukopucTanHs A IEpeanociBHOT 00poOKu
HACIHHA BiBca royo3epHoro Memnanopizy B HopMmax 1,0; 1,25 1 1,5 n/T 3 HacTymHOIO
00poOkoro Bererytounx pocimH PPP Arpomaiit y HOopMmi 1,0 n/ra iHTEHCHBHICTH

JIMXaHHS TIePEBUIyBaja KOHTPOJIbHI MOKAa3HUKU BiAMoBimHO HA 5-9%, y Toif wac
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SK 32 KOMILJIEKCHOTO BUKOpPUCTaHHs mnpemnapartiB — Menaunopiz 1,0; 1,251 1,5 n/t +
Arpomnaiit y HopMi 0,26 1/T + Arpomaiit y HopMi 1,0 n/ra — Ha 14—-28%.
[Tomi6H1 naHi 3 3aJeXHOCTI IHTEHCHUBHOCTI JIMXaHHsS POCIWH BiBca
rojio3epHoro Oynu BiiMideHi B BapianTtax gociiny B 2020—-2021 pp. nociiKeHs.
VY cepenubomy 3a 2019-2021 pp. mociikeHb MEPEANOCIBHA I1HOKYJIISIISA
Hacinas MBII Menanopiz y Hopmax 1,0; 1,25; 1,5 5/t 3yMoBItOBana 3poCTaHHs
IHTEHCUBHOCT1 JUXaHHS pOCiWH BiBca Ha 4; 6 Ta 7% BIANOBIAHO A0 HOPM

npenapary npoTu KoHTpouto (puc. 3.1).
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BapianT nocainy HIP,; 0,03-0,06

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

pukopuctanuss MBIl Menanopi3s i PPP Arpoaaiir
(¢paza Buxoay B TPyOKYy, cepeane 3a 2019-2021 pp.)
1. Bes 3acrocyBanns mpenapariB (KOHTpoJb); 2. Memanopiz 1,0 n/t; 3. Menanopis
1,25 n/t; 4. Menanopi3 1,5 n/t; 5. Arponait 0,26 n/T; 6. Memanopiz 1,0 n/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 n/t +
Arponait 1,0 n/ra; 13. Arponaiit 0,26 /T + Arpomnaiit 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 +
Arponaiit 0,26 1/t + Arpomnaiit 1,0 n/ra; 16. Menanopi3z 1,5 i/t + Arponaiit 0,26
1/t + Arpomnaiit 1,0 n/ra.
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3a CyMICHOTO BHUKOPUCTAHHS Il OOpOOKM HaciHHS Tiepes] CiBOOIO
Menanopizy y Hopmax Bin 1,0 mo 1,5 s/t 3 Arponaiitom y nHopmi 0,26 i/t
CHOCTEPITaJIOCh MIJBUILIEHHS IHTEHCUBHOCTI AUXAHHS POCIWH y TOPIBHSHHI 13
KOHTpOJbHUM BapianToM Ha 10-17% ta 6-13% — y BigHOIIEHHI BapiaHTy OKpeMOi
nii Arponaiity y Hopmi 0,26 n/T. OpepkaHi JaHi MOXYTh OHNOCEPEIKOBAHO
CBITYUTH IPO 3pOCTaHHS aKTUBHOCTI CUHTE3Y B MPOLECI AUXaHHS POCIMH BiBCa
roJio3epHOro MakpoeHepreTuaHux crnoayk AT ta HAJID*Hy.

3pocTaHHs 1HTEHCUBHOCTI nuxaHHS Ha 1% y TNOpIBHSHHI 3 KOHTPOJEM
criocTepiraiiocs 3a BHeceHHs y nociBax PPP Arponaiit y nopwmi 1,0 n/ra.

3actocyBaHHsl Arpoisiaiity Ha (oHi 00poOkM HaciHHS MenaHopizoM Yy
Hopmax 1,0-1,5 n/T migBuUIyBaso 1HTEHCUBHICTh AuxaHHs pociuH g0 0,77-0,82
mMr COgz/r cupoi pedoBuHH 3a | TOAWMHY, IO TMEPEBUIIYBAJIO KOHTPOJb
Ha 7-14%.

3a KOMIUIEKCHOTO 3aCTOCYBaHHS ArpojaiTy, a came oOpoOka HaciHHS Ta
OOINpPUCKYBAaHHS POCIWH, IHTEHCUBHICTh JUXaHHS IE€pPEBUIIyBala IMOKa3HUKHU
KOHTpOJIIO Ha 6%. HeoOxigHO BIAMITUTH, 10 HAWBHIIHMK MOKa3HUK 1HTEHCHUBHOCTI
JTUXaHHS CIIOCTepiraBcs 3a KOMOIHOBAaHOTO 3aCTOCYBaHHS TEPEAINIOCIBHOTO
00poOITKY HACiHHS CYMIINIIIIO TIpenapaTiB 3 HACTYIHOI OOpPOOKOIO ITOCIBIB
PETYIISITOPOM POCTY POCIWH. 30Kpema, HaWOuIbllle MiABUIICHHS IMOKa3HUKIB
IHTEHCUBHOCTI JWXaHHS PpOCIMH BiBCa TOJIO3EPHOrO OyJI0 BiAMIYEHO 3a
BUKOpHUCTaHHS Menanopi3zy y Hopmi 1,5 1/t y cymimi 3 Arponaiitom y Hopwmi 0,26
7/T nus 0OpoOKM HaciHHS Ta OOMPHCKYBaHHA MOCIBIB Arposmaiitom y Hopmi 1,0
n/ra, mo 3a0e3Meymio EPEBUIICHHS] KOHTPOIHHOTO NoKa3HuKa Ha 29%.

BuBuaroun IHTEHCHBHICTh JUXaHHS y HACTymHY (a3y BereTarlii, a came B
¢a3y 1BITIHHS BiBCa, Ta MOPIBHIOIOYH ii 13 TOMIEpeHBOIO0 (Ha3010 PO3BUTKY POCIHH,
MO>XKHA KOHCTaTYBaTH MiABUIICHHS JAHOTO TOKa3HUKa. O4eBUIHO, 1I€ € HACTIIKOM
3pOCTaHHS aKTUBHOCTI MPOXOHKEHHS OCHOBHHX (D1310J10T0-010XIMIYHHUX MPOIIECiB
y pociunax (Jonatok b., Tabn. b.2, puc. 3.2). Tak, 3a Bukopuctanas Menanopizy
B Hopmax 1,0; 1,25 1 1,5 n/T nns mepenmnociBHOi 0OpoOKM HACIHHS IHTEHCUBHICTh

JMXaHHS pociuH BiBca y 2019 p. mepeBuiyBana KOHTPOIbHUN moka3HUK Ha 0,02;
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0,03 Ta 0,06 mr CO2/r cupoi pedoBunu 3a 1 roauny BianosinHo 3a HIPgs 0,03 mr

COq/r cupoi pedoBuHU 3a 1 ToIUHY.

z 16
= 1.42
s 14 L oa 131 108 132135 o
i . e ' o e e
= 1, 113116118 L2147 12 - B 116 12 12 x 1192 &

& oo S m me me 2 S o o =

= 1

=

S o8

: 0

=06

(=

(=9

= 04

=

S 02

@)

= 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

BapianT nocainy HIPy; 0,04-0,05

Puc. 3.2. IHTeHCHUBHICTH TUXaHHS POCJUH BiBCA r0JI03€PHOIO0 32
Bukopucrtanusa MBII Mesanopis i PPP Arpoaair
(paza uBiTinug, cepenne 3a 2019-2021 pp.)
1. bes 3acTocyBaHHs npenapatiB (KOHTPOJIb); 2. Menanopi3 1,0 i/t; 3. Menanopis
1,25 n/t; 4. Menanopiz 1,5 n/t; 5. Arponait 0,26 n/T; 6. Menanopiz 1,0 o/t +
Arponaiit 0,26 11/1; 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. Menanopis
1,0 o/t + Arpomaiitr 0,26 a1/t + Arponait 1,0 a/ra; 15. Menanopiz 1,25 n/t +
Arponaiit 0,26 n/T + Arpomaiit 1,0 n/ra; 16. Menanopi3z 1,5 i/t + Arponaiit 0,26
1/T + Arpomnaiirt 1,0 n/ra.

BukopuctanHs KOMIUIEKCHOI OOpOOKHM HACIHHS BIBCAa TOJIO3EPHOTO Mepen
ciBboro Memanopizom 1,0; 1,25; 1,5 a/r + Arpomaiit 0,26 /T 3a6e3meqniio
MepeBHINCHAS KOHTposbHOTO mokazHmka Ha 0,07; 0,09 ta 0,15 mr COgz/r cupoi
pedoBuHM 3a | ToguHy, a 00poOka mociBiB Arposaiitom y Hopmi 1,0 i1/ra Ha doni
BUKOPHUCTaHHS KOMIUIEKCY nux npenapariB — Ha 0,17; 0,19 ta 0,24 mr CO2/T cupoi
pedoBurM 3a 1 roguny BinmosimHo 3a HIPgs 0,03 mr CO2/r cupoi pedoBunu 3a 1

TOJVHY.
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VY cepennbomy 3a 2019-2021 pp. Bukopuctanus Menanopisy (1,0-1,5 /1)
JUIs OOpOOKU HACIHHS CIPUSIIO 3POCTAHHIO JOCIIKYBAHOTO MOKa3HUKa Ha 3—7 %,
a 3a 00poOku HaciHHs cymimmio Menanopizy (1,0-1,5 n/t) 3 Arpounatitom (0,26
1/T) — Ha 8-16% npotu koHTpOIO (pUC. 3.2).

[loenqHaHHA TEXHOJOTIYHMX 3axO0JiB, a caMmMe IMepearociBHOI 00poOKu
HaciHHA Menanopizom y Hopmi 1,0-1,5 51/T Ta 00poOku moOCiBiB ArpojaiToMm y
HopMi 1,0 n/ra, 3a0e3meunsio 3pocTaHHS IHTEHCUBHOCTI JAMXaHHA POCIHUH Y
NOPIBHSIHHI 13 BapiaHTOM OKpeMoi Aii Ha mociBu Arponaity B HopMi 1,0 5i/ra Ha 4—
11% ta 6-13% — npoTH KOHTPOJIIO.

[cToTHE 3pocTaHHS TIOKAa3HUKA I1HTEHCHUBHOCTI JIMXaHHS BIAMIUYEGHO Y
BapiaHTax JOCHIIAy 3 KOMILIEKCHUM 3aCTOCYBaHHSIM TMpernapariB MemaHopiz 1
Arponalt s oOpoOKM HACIHHS Ta BHECEHHS 10 AaHomy ¢oHy Arponaity. Tak,
3a JaHOTO TMO€AHAHHS TMpernapariB 3a HopMu Menanopizy 1,5 1/T mokazHuk
IHTEHCUBHOCTI JUXaHHS MEPEBUINYBaB KOHTPOJILHUM BapiaHT Ha 26%.

TakuM 4yMHOM, MOXHA CTBEPIKYBaTH, L0 3aCTOCYBaHHS B MOCiBax BiBca
rosiozepaoro MBI Menanopiz 1 PPP Arpomnaiit 3a0e3neuye 3HauHy aKTHBI3aIlilO
IPOIIECiB TUXaHHS B POCIMHAX, IHTCHCUBHICTh SIKMX 3YMOBIIOE C€HEPTreTHUYHUM
MOTEHII1aJl POCTOBUX Ta MPOIYKIIMHUX MPOIIECIB. Y3araibHIOIOUNN PO3PAXyHOK 3a
THAUKATOPHOIO 03HAKOIO «IHTEHCUBHICTh  JUXaHHA» —  «AKTUBHICTH
AHTUOKCHJIAHTHUX (PEPMEHTIB» 3aCBUIYMB TICHUM KOpENAMiMHUN 3B’s30K (I =
0,81), ockinbku pepMeHTH € 6e3MocepeIHIMU Ta AKTUBHUMH yYaCHUKAMH TIPOIIECY

JIUXaHHS.

3.4. AHaToM0-M0pP(0JI0TiYHi 3MiHU B JINCTKOBOMY anapari

VY 3B’s3Ky 31 3pOCTal0OuUMU 00CSTaMH 3aCTOCYBaHHSI MIKPOOHUX IpemapaTis,
PETYJIATOPIB POCTY POCIHH, MECTUIMIIB Ta 1HITUX 0I10JIOTYHO aKTUBHUX CIOJYK Y
CLIBCBKOTOCTIONIAPCHKOMY BHUPOOHUIITBI OCOOJIMBOTO 3HAYCHHS HAaOyBa€ MUTAHHS

3’SCyBaHHS MEXaHI3My i1 IIMX PEUYOBHH Ha POCIHMHHI OpPraHi3MH, 30KpeMa Ha
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KJIITUHHI 1 TKAHUHH1 CTPYKTYPH, BiI PYHKIIIOHYBaHHS SIKUX 3aJ1€XKUTh (DOPMYBaHHS
BPOXKAMHOCTI Ta sikocTi Bpoxaro [91, 93, 266].

Byab-siki 3MiHM B aHAaTOMIYHIA 1 MOPQOJOTIYHI CTPYKTYpl 3apOJKOBUX
OpraHiB 3yMOBIIOIOTH (DOPMYBaHHS BIAMOBIAHOI OYJOBH JIMCTKOBOIO amapary 1
cTebja pOCIUH, IO MOXE CBIIYUTH NPO CTYHiHb 1 TJIMOMHY BIUIMBY areHTa Ha
POCIMHHUM OpraHi3M Ta MpO HOro CTIMKICTh 10 [Ii BIAMOBIAHUX MpenapaTiB [94,
267]. Tomy anatoMiuHa 1 MopdoJsioriuna 0yJg0Ba pPOCIUH, sIKa, 3 OJHOTO OOKY, B
NEeBHIA Mipl BU3HA4Ya€ BUOIPKOBICTH [ii OIOJOTIYHMX MpenapaTiB y MOYaTKOBUN
nepion micis iX BHECEHHs, 3 IHIIOTO — MOYE BHUCTYIMATH BaXITUBUM IMOKa3HUKOM,
AKUHM B OUTBII Mi3H1 a3y pocTy i pO3BUTKY POCIMHHU BiI0Opakae CTYIiHb, TITHOMHY
Ta MEXaHi3M Jii penapaTiB Ha pOCIMHHUI opraHizm [22, 242].

3HauyHUN BIUIMB Ha (OpPMYBaHHS aHATOMIYHOI 1 MOpPQOJIOriuHOi OyI0BH
pociauH MaroTh ek3orenHi PPP ta MBII. fk cBimuate mocmimkenns [95, 99, 102,
268, 269], y OigbimocTi BUNAAKIB BOHH CIPUSIOTH IIiJBHIICHHIO MITOTHYHOT
aKTUBHOCTI B MEpHUCTEMax pOCIHH, MPOT€ MEXaHI3MM iX [ii Ha POCIMHHHIM
OpraHi3zM, 30KpeMa Ha aHATOMIUHY OYJOBY eIiiepMiCy JUCTKIB, sika BioOpaxkae
pEaKIlito pOCIMH Ha yMOBH BHPOIIYBaHHS Ta BiJ SKOI 3aJeKuUTh (HopMyBaHHS
BIJIMOB1IHOT OYI0BH JIMCTKOBOTO arapary, € 3’ ICOBAaHUMH HEJOCTaTHBO.

OTxe, cyyacHMIl CTaH MNHTaHHSA 3acBiq4ye Te€, IO JaHUX 13 BIUIMBY
MIKpOOHUX TIperapariB Ta PEryJsITOPIiB POCTY POCIUH Ha (pOPMYBaHHS aHATOMIYHOI
OyZOBH CLIbCHKOTOCMOJAPCHKUMHU  KYJIbTypaMH HarpoMapkeHO HEJOCTaTHbO,
BOJHOYAC €KCTIEPUMEHTAIBHUN MaTepiall CTOCOBHO cyMicHOTO 3actocyBanHs MBI i
PPP na anaTOMiyHy CTPYKTYypy JIMCTKOBOTO amapary BiBCa TOJIO3€PHOTO —
MPAaKTUYHO BIACYTHIN. Y 3B’A3KYy 3 LIUM, 3Ba)KAlOYM Ha BUIIEBUKIIAJICHE, BAXIJINBUM
Oyno BCTaHOBUTH, SIK PO3AUIBHE Ta KOMIUIEKCHE 3aCTOCYBaHHS MIKPOOHUX
MpernapaTiB 13 PETyIATOpaMH POCTY POCIWH BIUIMBAE Ha (HOPMYBaHHS aHATOMIYHOI
CTPYKTYpPHU €MiAepMiCy JMCTKOBOTO amapaTy BiBca IOJI03€PHOIO SIK MOKa3HUKA, IO
BiJI0Opakae TIUOMHY IHTETpaIbHUX 3MIH Y POCIMHHOMY OPraHi3Mi.

VY pe3ynpraTi BHUKOHAaHWX aHATOMIYHMX JOCHIIKEHb BCTAaHOBJICHO, IIIO

(GbopMyBaHHS MOKA3HUKIB aHATOMIYHOI CTPYKTYPH €MiIEpMICY JIMCTKOBOTO amnapary
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BIBCA T'0OJIO3EPHOrO 3ajieXao Bix HOpM BHKopucTaHHs MBIl Menanopi3 3a pi3HUX
croco0iB 3actocyBanHs PPP ArponaiiT, morogHux ymoB, IO CKJIAJIAJIUCh IiJl 4ac
BereTalii KynbTypH. Tak, aHaNi3yroud KUIBKICTh KIITHH emigepmicy Ha 1 mm?
noBepxHi auctka y 2019 p. 3a nii MenaHopizy, MOKHa BIIMITUTH, IO 32 HOPM
npenapary 1,0-1,5 1/T iX KiIbKiCTh 3MeHHIyBanach i ckiagana 298-286 mr./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 71/T) KUIBKICTh KIIITHH Ha 1
MM? MOBEPXHi IMCTKA IPOJOBXKYBala 3MEHIIYBAaTUCh 1 CKiIajana BiamosigHo 284—
276 wr./MM.
3MEHIIIEHHSI KUIBKOCTI KJIITHMH €NiIEpMICY JIMCTKAa BIBCa TOJO3EPHOTO Yy
BapiaHTax JIOCIIAY 13 CYMICHUM 3aCTOCYBaHHSIM Jijisi 0OpOoOKH HaciHHS MenaHopizy
1 ArposiaiiTy CynpoBOJI)KYBaJIOCh 30UTBLIEHHSIM 1X PO3MIpIB Ta TUIOIIIL.
Tax, sxmio npu BuKopuctandi Memanopizy B Hopmax 1,0; 1,25 1 1,5 n/T uioma
OJIHI€T KITITUHU €iIepMICy JIUCTKA BIBCa T'OJI03€PHOTO 301IbITYBAJIaCh Y MOPIBHSIHHI

2

no koHTpomto Ha 60; 98 1 153 MKM® BiAmoOBigHO, TO y BapiaHTax JOCIIAYy 13

BHECCHHsIM TuX ke HopM MBII pazom 13 Arponaiitom y HOopMmi 0,26 /T mioma
OZlHi€l KIITHHM emifiepMicy BifnoBinHO 30imbmryBanack Ha 206; 284 i 439 mxm? i
HIPgs 128.

[Nomanpimwmii aHai3 olep>kaHUX EKCIIEPUMEHTAIbHUX JaHUX MTOKa3aB, 1110 3a il
Memnanopizy (1,0-1,5 a/t) 3 PPP Arpomaiit (1,0 i/ra) KiTbKiCTh KIITHH €MiACPMICY

Ha 1 mm2

JUCTKA BiBCA FOJIO3EPHOTO B MOPIBHSIHHI 3 KOHTPOJIEM TEX 3MEHIITYBaJIaCh
(289-279 npu 306 wmT./MM? y KOHTpOI), ajle IpU LEOMY TaKOXK 30iIbIIYBalUCh
po3mipu kmithHU 1 ix mioma (Ha 15-35% y mopiBHSHHI 3 KOHTpoJsieM). Jlemo
OinpIna rmoma KIITHH OyJia BiIMIYeHa y BapiaHTaX JOCTITY 3a BUKOPUCTAHHS IS
00po0Oku HaciHHs cyminn Memnanopisy (1,0; 1,25; 1,5 n/t) # Arpomaiity (0,26 11/T)
3 HACTYITHUM OOINPHCKYBAaHHSM ITOCIBIB BiBca royiozeproro Arposnaito (1,0 ii/ra),
7ie y TIOpIBHSHHI 3 BapianTamMu MenaHopi3 + Arpomaiit (00poOka HaciHHS Tiepen
ciBOOI0) TIONIa KIITUH 30inpiryBanaca Ha 408; 460; 632 mxm? Bigmosiguo. 11i x

BapilaHTH JOCIIAY y MOPIBHSAHHI 3 KOHTpPOJEeM 3a0e3nmeymiiv 30UIbIIECHHS IUIOINII

KiiThH Ha 65-112%.



92

Tabnuus 3.8
AHaToMiyHa OyA0Ba emigepMicy JIMCTKIB BiBCa roJ103¢pHOIO 32
Bukopuctanust MBII Meaanopi3 ta PPP Arpoaaiit (dpa3a uBitinus, 2019 p.)

o Po3mip onHiel
. _ KinekicTs . Toma Km
BapianT gocmigy KIIITHH, KIITHHY, MKM : )
IIT./MM JIOBXKHHA | IIIHPHHA IHTHHH, MKM

bes 3aCTOCYBaHHA 306 98,7 9,6 948 1,00
npenapariB (KOHTPOJIb)
Menaunopis 1,0 /1 298 100,0 10,1 1010 0,97
Memnanopis 1,25 a/T 294 101,6 10,3 1046 0,96
Menanopis 1,5 1/t 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 +
Arpomaiit 0,26 1/t 280 105,3 11,7 1232 0,92
Menanopiz 1,5 n/t +
Arpomaiit 0,26 1/t 276 106,7 13,0 1387 0,90
Arpomnaiit 1,0 n/ra 300 99,2 10,0 992 0,98
Menariopis 1.0 a/t =+ 5gq 1026 | 10,6 1088 0,94
Arponaiit 1,0 n/ra
Menariopis 1,25 a/t +1 5gg 1035 | 10,8 1118 0,93
Arponaiit 1,0 n/ra
Menariopis 1.5 4/t +1 - 5gq 1059 | 121 1281 0,91
Arponaiit 1,0 n/ra
Arpomaiit 0,26 a/r + | 5q, 102,2 | 10,4 1063 0,95
Arponaiit 1,0 n/ra
Menanopiz 1,0 m/t +
Arponaiit 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 i/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 POCIHH Yy pe3yJbTari Al O10J0TTYHUX

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

Amnanoriudi 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? HOBEpXHi JIUCTKa Oyla HIKYOK, HiK y 2019 p., M0 CBITYMTH PO 3aJIEXKHICTH
(dopMyBaHHSI aHATOMIYHOI CTPYKTYpH JTUCTKOBOTO amapaTy BiBca TOJI03epHOTO Bij
MIOTOJTHUX YMOB.

Tak, sxuo y 2019 p. KUIbKICTh KIIITHH emigepMicy JmcTka ckianana 306
mt./Mm?, To y 2020 p. — 204 wt./mMm2. 11i qaHi y3rofKyrOThCS 3 BUCHOBKAMY 1HIIUX
yuenux [97, 102, 270], sxi 3a3Ha4ar0Th, 110 32 MEHII CIIPUATIMBUX TTOTOJTHUX YMOB
(miBHILlEHA TeMIiepaTypa MOBITPs, HEIOCTATHS KUIBKICTh OMAaJiB Ta iH.) POCIHMHU
dbopmyroTh APIOHOKIITUHHUM JTMCTKOBHM amapar, YUM 3aXWINalTh cebe SK Bij
MiABUIIEHOT TEMIIEpATypH Ta HECTa4l BOJIOTH, TAK 1 BiJl HAAMIPHOTO BUIIAPOBYBAHHS
BOJIM JINCTKaMU. BogHodac 3a COpUSTIMBUX MOTOJHUX YMOB POCIUHU (POPMYIOTH
KpYTMHI KJIITHHH, 110 3yMOBJTIOE€ 3MEHIIIEHHS 1X YKclia Ha MoBepxHi Juctka. Came 11e
it 6yso xapakrepHo st 2020 p. 1OCIHIKEHb.

AHanizyroun excriepumenTaibHl qani 2020 p. 3a BapiaHTaMu JIOCTITY, MOXKHA
BIIMITUTH, 1110 5K 1 B 2019 p. 13 HapoCcTaHHSIM HOPM 3acTOCYyBaHHS MenaHopizy 10
1,5 11/T KiTBKICTh KIITHH €MiJepMICy Ha OJMHHMII MOBEPXHI JIMCTKA 3MEHIITYBAJIACh,
0co0JIMBO y BapianTax gociiny, ae MBIl 3actocoByBanu B cymimiax 3 ArposaiiTom
(0,26 n/1). [emo BuIa 1I0IIa OAHIET KIITHHA €MiASPMICY 3a MEHIIIOTO iX Yhciia Ha
noBepxHi GopmysBanace y Bapianti Menanopis (1,5 n/t) + Arpomaiir (0,26 1/T), 1m0
Ha 584 MKM? HepeBUIIyBaIo KOHTPOJIb.

HaiiGinbire 3pocTanHs miomli OAHIET KIITHHHA eMifIepMICy JMCTKIB POCIUH
BiBCa T'OJI03EPHOT0 CIIOCTEPIrayiocs 3a KOMIUIEKCHOTO 3aCTOCYBaHHS Al 00poOKU
HaciHHS MenaHopidy 1 ArponaiTy 3 HACTymHUM OONPUCKYBaHHSIM IOCIBIB
ArponaiitoM. 30kpeMa, y IUX BapilaHTaxX JIOCHIAY IUIONIA KIIITHH HEpeBUIyBaja

koHTpoJb Ha 40-53%.
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Tabmuus 3.9
AHaToMiyHa OyA0Ba emigepMicy JIMCTKIB BiBCa roJ103¢pHOIO 32
Bukopuctanust MBII Meaanopis ta PPP Arpoaaiit (dpa3a usitinas, 2020 p.)

KinpkicTh PO?Mip otHief Troma Km
BapianT nocniay KJIiTHH,2 KIITUHU, MKM ) = 9

IIT./MM JOBKHHA | 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
Menaunopi3 1,25 n/t 195 120,7 18,8 2269 0,96
Menanopis 1,5 1/t 191 122,7 19,2 2356 0,94
Arpomaiit 0,26 1/T 196 118,0 18,6 2195 0,96
Menanopiz 1,0 a/t +
Arponaiit 0,26 1/t 190 1243 19,9 2474 0,93
Menanopiz 1,25 n/t +
Arponaiit 0,26 1/t 188 125,2 20,3 2542 0,92
Menanopiz 1,5 n/t +
Arponaiir 0.26 /1 184 125,9 21,2 2669 0,90
Arponaiit 1,0 n/ra 199 115,9 18,5 2144 0,98
Menariopis 1.0 a/t+1 g4 1221 | 191 2332 0,95
Arponaiit 1,0 n/ra
Menariopis 1,25 a/t +1 - 4q4 1234 | 195 2406 0,93
Arponaiit 1,0 n/ra
Menariopis 1.5 w/t +1 gq 1256 | 205 2575 0,91
Arponaiir 1,0 yi/ra
Arponaiit 0,26 n/t +| g 121,3 | 189 2293 0,95
Arponaiit 1,0 n/ra
Menanopiz 1,0 a/t +
Arponaiit 0,26 n/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 +
Arponant 0,26 a/t + 162 130,0 24,5 3185 0,79
Arpomaiit 1,0 n/ra
HIPys 6,0 2,1 0,4 130 —

3MEHIIIEHHA 4YHuCla KIITUH EeNAEPMICY JIMCTKIB BiBCa TOJIO3€PHOrO 3

OJIHOYACHUM 3POCTaHHAM iX ILJIOIII MPOCTEXYBanocs 1 B ociiixkeHHs X 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 TUIONII
OJIHI€T KJIITUHU €MiJIepMICY BIJHOCHO KOHTPOJIO CKiaaano BiamoBigHo Ha 302;
474; 641 mxm? Ta — 286; 371; 538 MKkM? — mpOTH BapiaHTIB JOCTIAY 3 OKPEMOIO
niero Arponaiity B Hopmi 0,26 11/T 3a HIPgs 118 mxm?.

3HavyHEe 3MEHIICHHS KUIBKOCTI KJITUH CIOCTEpIrajJocsi 3a CyMICHOTO
3acrocyBanHs Menanopizy (1,0; 1,25; 1,5 a/r) 3 Arpomaiitom (0,26 1/1) 3
HACTYMHOIO 00poOKor Bereryrounx pociuH Arpomaidtom (1,0 n/ra). Jlana
KOMITO3UITisl 3a0e3meyunsia 3pOCTaHHs TUIONII OJIHIET KJIITHHU BITHOCHO KOHTPOJIIO
Ha 56-84%.

Jist  3’sacyBaHHS TJIMOWHW BIUIMBY JOCHIDKYBaHMX TIpermapaTriB  Ha
(GbopMyBaHHS aHATOMIYHOI CTPYKTypU JIMCTKIB BiBCa TOJIO3EPHOTO  OYJ0
po3paxoBaHo KkoedimieHT MopdocTpykrypu (Km), 3ampomnonoBanmii B. IL
Kapnenkom [242, 257]. Lleit moka3HUK Ja€ MOKIUBICTh OUIBII IIOBHO MPOCTEKUTH
CTYIIIHB BIUIMBY I€BHOTO YHHHUKA, 30KpEMa B JIaHOMY BUNAAKY pi3HUX HOpM MBII
Menanopi3z Ta croco0iB 3actocyBanHs PPP Arponaiit, Ha pociauHu Ta po3poOuUTH i
ONTHMI3yBaTH 3aXO0/H, HAMpaBJIeHI Ha IX BUKOPUCTAHHS.

Sk cBIAUUTH METOAMKA PO3PaxXyHKIB, YUM MeHIe 3HaueHHs KM, Tum
ONTHUMAJIBLHUN 32 MOP(OCTPYKTYPOIO JUCTKOBUH amapar, 110 XapaKTepHUH It
Me30(ITHUX POCIMH 3 BUCOKOIO MPOAYKTHBHICTIO. Ao KM piBHuit abo Oinbimit
3a OJMHHUINO, TO (HOPMYeETbCS MEHII MPOAYKTUBHHUN JIMCTKOBUHM amapar, IIo
XapaKTepU3y€eThCS O3HAKAMU KCePOMOP(HHOCTI.

KoedimienT po3paxoByBaiu 3a BiITHOMICHHSM KUJTBKOCTI KIIITHH €MiJIEpMICy Ha
OJIMHUIII TTIOBEPXHI JINCTKA Y BapiaHTI 13 3aCTOCYBaHHIM Tpenapary (n) 10 KUTbKOCTI
KIIITHH emiepMicy y BapiaHTi 0e3 3acTocyBaHHS mpemnapary (ni) (KOHTPOJb) 3a
dbopmyoro:

Ky = n/ny.
Pospaxynku Kwm 3acBimuwmnun (tabn. 3.8-3.10), mo B cepeanpomy 3a 2019—

2021 pp. i moka3Huku B Bapiantax Menanopi3z 1,0; 1,25 1 1,5 n/t cxmamamu 0,80—
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0,97, Menanopiz 1,0; 1,25 1 1,5 /Tt + Arponaiit 0,26 i/t — 0,75-0,93; Menanopi3
1,0; 1,251 1,5 n/T + Arpomnaiit 0,26 1/t + Arponaiit 1,0 n/ra — 0,67-0,88.

Tabnuus 3.10
AHaToMiuHa Oy10Ba emigepMicy JHMCTKIB BiBCa r0J103€pPHOIO0 32
Bukopuctanust MBII Meaanopis ta PPP Arpoaaiit (dpa3a usitinnas, 2021 p.)

L Po3mip onHiel
KinbkicTh 3MIp O KM
BapianT nocnigy KJIiTHH,2 KIIITUHA, MKM : [noma 9

IIT./MM JIOBXHHA | IIMPHHA KOLTHHH, MKM
bes 3aCTOCYBaHHS
npenaparis 292 101,3 12,7 1287 1,00
(KOHTPOJIb)
Menanopi3 1,0 1/t 263 103,3 13,3 1374 0,90
Memnanopis 1,25 a/T 246 104,4 13,7 1430 0,84
Menanopis 1,5 /1 235 106,9 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 w/t+1 - 53q 1059 | 149 1578 0,82
Arponaiir 1,0 yi/ra
Menariopis 1,25 a/t +| ogy 1073 | 154 1652 0,80
Arponaiit 1,0 n/ra
Menariopis 1.5 w/t+1 - 5oq 111,9 | 16,5 1846 0,77
Arpomaiit 1,0 n/ra
Arpomaiit 0,26 w/r | o 1050 | 142 1491 0,84
Arpomaiit 1,0 n/ra
Menanopiz 1,0 /T +
Arponant 0,26 a/t + 217 1154 17,4 2008 0,74
Arpomaiit 1,0 n/ra
Menanopiz 1,25 n/t +
Arponant 0,26 a/t + 209 116,8 17,8 2079 0,72
Arpomaiit 1,0 n/ra
Menanopiz 1,5 a/t +
Arpomaiit 0,26 n/Tt + 197 120,6 19,6 2364 0,67
Arponaiit 1,0 n/ra
HIPos 7,0 2,5 0,5 118 —
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OnepxaHi 1TaH1 JEMOHCTPYIOTh 3a0€3MEUYEHHs] HalOUIbIl COPUSTIMBUX YMOB IS
(opMyBaHHS aHATOMIYHOI CTPYKTYpH JIUCTKOBOIO amapaTy BiBca T'OJIO3€PHOTO
ME30MOP(HOro THUITY 33 BUKOPUCTAHHA Yy TOCiBax KoMIuUiekcy npenapariB — MBI
(o6poOka nacinus) + PPP (oOpobka Hacinus) + PPP (06poOka 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 YHUHOM
BIJOOpa)XKAa€ThCS HA OCHOBHMX CTaiIX PO3BUTKY KIITHH (eMOpioHalbHA,
pO3TATYBaHHS 1 AudepuHIialii) Ta aHATOMIYHIM CTPYKTypl OKpeMHUX TKaHUH 1
OpraHiB; 3a CYMICHOTO iX 3aCTOCYBaHHSI MPOCTEXKYETHCS CTUMYJIIOIOUUHN BILIUB,
AKUN BHUpaxaeTbcsd y (HOpPMYyBaHHI aHATOMIYHOI CTPYKTYpH JIMCTKOBOTO armapary

mMe3omopdHoro tumy (koedimieHT MmopdocTpykrypu ckiamae 0,67-0,97).

3.5. ®opmyBaHHS IJIOIII JJUCTKOBOTO ANAPATy

MikpoOHi ipenapaTty 1 peryasiTopu poCcTy POCIUH BUSIBISIOTh KOMIUIEKCHUN
BILTUB Ha (1310J10r0-010XiIMI14H1 i 0OMIHHI MPOIIECH B POCIMHHUX OpraHizmMax, I1o0
CYNMPOBOIKYETHCS aHTUCTPECOBOIO JIEI0 1 peati3ali€ro 3aKiIaJeHoro B pOCIMHAX
noreHiiany npoaykrusuocti [107, 114, 120, 271, 272].

dopMyBaHHS ONTUMAIBHOI IO JIUCTKOBOI MOBEPXHI XapaKTEePU3ye BIUIHB
€JIEMEHTIB TEXHOJOrli BHpOINYBaHHS Ha (¢GopMmyBaHHS Bpoxato. JI. A.
I'epacumenkom [273] BCTaHOBIEHO, IO Kpalli YMOBU JUIsl OTPHMAHHS BHCOKHX
ypOXaiB CTBOPIOIOTHCS 3a (hOpPMYBaHHs OUTBIIMX IO JIUCTKOBOI MOBEPXHI Ta
TPHUBAJIOCTI BereTallii i GOTOCHHTETUYHOTO TOTCHITIAIY.

JlitepatypHi gaHi cBigyars [121, 124, 132, 139, 274, 275] npo MOKIIUBICTh
KepyBaHHS MPOAYKIIHHAM TPOIECOM 0araTbOX CUTbCHKOTOCTIOAPCHKUX KYJBTYP
3a paxyHOK BUKOPHUCTaHHS O10JIOT1YHUX TpenapariB. 30KpemMa BCTAaHOBJICHO, IO 3a
nii PPP 1 MBIl nns oOpoOka HAciHHS CUIBCBKOIOCHOAAPCHKUX KYIbTYp, SK
OKpEMO, TaK 1 B TO€JHAHHI 13 IMOCXOJOBUM BHECEHHSIM LHX K€ Ipenaparis,

pocirHamMu (pOpMyeThCS MOTYKHUKA POTOCUHTETUYHOTO anapar.
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Bin copmoBanoi miomi (poToakTUBHOI aCUMUISALIMHOT TOBEPXHI 3a1€KUTh
(GOTOCUHTETHYHA NPOJYKTUBHICTH TMOCIBIB. BogHowac po3mip IJIONIl JIMCTKIB
HaIpsAMY 3aJICKUAThH Bil yMOB BUPOIIYBAaHHS, IO CKJIAIAIOTHCS Y MTOCIBaX.

VY pe3ynbTati 10ChiIKeHb, BAKOHAHUX 3 BU3HAYEHHS TUTOI JIUCTKIB POCIUH
BiBCa TOJIO3EPHOTO 3aJIEKHO BiJl 3aCTOCOBYBAaHHUX HOPM MIKpOOHOTO Tpemapary
MenaHopi3 Ta peryisaropa pocTy pPOCIMH ATpOJIaliT, HaMW BCTAaHOBJICHO, IIIO
NOKa3HUKHU JIUCTKOBOI IMOBEPXHI y POKHM MPOBEICHHS JOCTIIKCHb OYJIU PI3HUMH,
10 CBITYUTH MPO iX 3aJICKHICTh HE TUIbKHU B1J A1l IpenapariB, ajie il BiJl MOTOJHUX
ymoB. Tak, 3arajgpHa IUIOIIA JUCTKOBOI MOBEPXHI BiBca y (pazy BUXOIy B TPYOKY
craHoBuia B KouTponi y 2019 p. —43,4; y 2021 p. — 53,5; y 2021 p. — 46,8 cm?, 110
y3TOJUKYETBCS 13 TOTOAHMMH yMOBAaMH, SKi OyJM HaWCIPUATIUBIIIAMU JUIS
pociaur y 2020 p. (tabm. 3.11). JleranpHuii aHai3 €KCHEPUMEHTAIBHUX TaHHX
2019 p. mokazas, 110 3a 00poOku HaciHHS Menanopizom y Hopmax 1,0; 1,25; 1,5
J/T TUIOIIA JIMCTKOBOI TMOBEPXHI POCIWH IepeBHINMIa KOHTpoiab Ha 1; 3 1 6%
BiamoBimHO Ta Ha 8; 9 1 12% — 3a komIuiekcoi Jii BHUIEHABEAECHUX HOPM
Menanopizy 3 PPP Arpomaitit (0,26 n/T). Y pa3i oOnpuckyBaHHS IIOCIBiB
Arponaiitom y HOopmi 1,0 n/ra HapocTaHHS IUIOIII JIMCTKOBOI MOBEPXHI BiBca
roJI03epHOTO BUABWIOCS He3HauHuM (e 1%). OnHak, NOPIBHIOIOYH MTOKA3HUKH
3a PI3HUX CIOCOOIB 3aCTOCYBAHHS PETYJISATOpPa POCTY, MOXKHA CTBEP/KYBATH, IO
3a 00poOKM ATrposaiToM HaciHHSA Tepej] CIBOOIO IUIONIA JIMCTKOBOI IOBEPXHI
pOCIIMH TmepeBHIUIa KOHTpolb Ha 2%. Bumy edexkTuBHICTH HapOCTaHHS
dboTocMHTETHYHOT TOBEpXHI OyJIO BIAMIYEHO 3a BUKOPUCTaHHS Yy TOCiBaxX BiBca
rojo3epHoro 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 TMEpeBUIIMIA KOHTpodb Ha 5; 6 1 10%, a 3a
BUKOPHUCTAHHS WX XK€ HOPM Memanopizy cymicHo 3 Arpomnaiitom (0,26 /T) Ta
00po6koro Arpomaiitom (1,0 51/ra) pociua Ha 13; 15 1 18% BigmosigHO.

OueBUJIHO, 3aCTOCYBaHHS TakOi KOMIIO3UIII MpenapaTiB 3a0e3nedyBasio
MO3UTHBHY AKTHUBI3allll0 HApPOCTAaHHA IUIONIl JIMCTKOBOTO  amapary, IIo

00YMOBIIOBAJIOCh CYMapHOIO JI€H0 KUIBKOX YMHHHKIB: (DITOIIEHOTUYHOTO,



99

OB’ SI3aHOTO 13 MOKPAIIEHHSAM POCTOBUX MPOIECiB; (1310J10r0-010XIMIUHOTO, SIKUN
pearizyBaBcsl uyepe3 CKJIaJ0B1 Mpenaparis, M0 HAJIEKaTh 10 010JOTTYHO aKTUBHUX
PEYOBHH, aHAJNOTIB (PITOTOPMOHIB, MIKPOEJIEMEHTIB, KOMIUIEKCY MIKpPOOpPraHi3MiB
3IaTHUX aKTHBI3YBaTU PICT POCIUH, MPUTHIYYBATH PO3BUTOK XBOpPOO y MociBax Ta

MIABUALTYBAaTH (PYHKII0HAIBHY aKTUBHICTb 1 IPOJYKTUBHICTh JIMCTKOBOTO arapary.

Tabmuus 3.11
ILi1oma JucTKIB pOC/aMH BiBca rojio3epHoro 3a Bukopucrtanas MBII
Meaanopis Ta PPP Arpouaaiir (¢pa3a Buxoay B Tpy6Ky, cM*/poc/Inny)

Cepenne

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

POKH
be3 3acrocyBaHHS npemnaparis 434 535 46.8 47.9
(KOHTPOJIB)
Menanopis 1,0 1/t 44.0 54,3 479 48,7
Menanopis 1,25 n/t 447 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 1/t + Arpomaiit 0,26 a/T 46,7 58,3 50,5 51,8

Jl://[fHaHOpB 1,25 n/T + Arpomnaiit 0,26 47,3 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 i1/ra 45,4 56,5 497 50,5

le//I:;]aHopB 1,25 n/T + Arponaiit 1,0 462 57,2 503 512

Menanopis 1,5 i/t + Arponaiir 1,0 1/ra 47.8 60,3 53,3 53,8

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

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

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

1/t + Arpomnaiit 1,0 n/ra 50,0 62,1 55,4 55,8

MenaHOpluB 1,5 a/T + Arponaiit 0,26 a/T 51.4 64.8 58 5 58,2
+ Arpouaiir 1,0 1/ra

HIPoys 1,2 1,5 1,3

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

2020, 2021 pp. nocmimkens. Ilpore y 2020 p. mMOKa3HWKH IUIONII JIMCTKOBOTO
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amapaTy BiBca TOJ03€pHOT0 OyJu HAWBHIIKUMU, IO € PE3yIbTaTOM ONTHMAIbHOTO
BOJIOr03a0e3MeyeHHsl MOCIBIB y TpaBHiI Micsul. Tak, 3a cymicHoi nii MBII
Menanopi3 y nopmax 1,0; 1,25 ta 1,5 1/t 13 Arponaiitom (0,26 11/T) miionia JUCTKIB
BiBca y 2020 p. mepeBuuryBasa koHTpoiab Ha 9; 10 ta 14% BigmoBigHO, a 3a
BUKOPUCTaHHSI TMEPEeANOCIBHOI OOpOOKM J1aHOI KOMIIO3HMIIEI0 MpenapariB 3
MOCXOJ0BUM BHECEHHSIM Arposaiity y Hopmi 1,0 i/ra poTocHHTETHYHA MOBEPXHS
JIMCTKIB BiBCa 30UIbLIYBaach BIAHOCHO KOHTPOJIt0 Ha 15; 16 1 21% BiamoBigHO.

Y cepenHboMy 3a TpPU POKH JOCHIKEHb HaWOUIbIIA (OTOCHHTETUYHA
NOBEpPXHS JIMCTKIB BIBCA TOJIO3EPHOTO (PopMyBaiach y BapiaHTaX CYMICHOI Aii
Memnanopizy (1,0; 1,25 ta 1,5 n/t) i3 Arponaiitom (0,26 11/T) 3a 0OmpHCKYBaHHS
nociBiB Arpomnaiitom (1,0 n/ra), Ae mpupicT IJIOLIl JIUCTKIB 10 KOHTPOJIIO CKJIaB
7,1:7,9110,3 CMZ/pOCJ'II/IHy BIAIIOBIAHO, a00 — 15; 16 1 22%.

AHanizyroun ¢GhopMyBaHHS JIMCTKOBOTO amapaTy BiBca rojiozepHoro y dasi
I[BITIHHS, HAMH BIIMIY€HO aHAJIOTIYHY 3QJIEKHICTh JAHOTO MOKAa3HUKA BIAMOBIIHO
BiJl HOPM 1 ClTOCO01B 3aCTOCYBaHHS IIpenaparis.

Pesynpratnn mocmimkerns 2019 poky mokazanu, mo 3a Aii MiKpOOHOTO
npenapaTy MenaHopi3 Ha (oHI piI3HUX CIIOCOOIB 3aCTOCYBaHHS PETYJATOPA POCTY
pPOCIIMH ATpOJIaiT, IJIOIIA JIMCTKIB BiBCa T'OJIO3EPHOr0 3HAYHO BapitoBasia (Taod.
3.12). Tak, 3a caMOCTIHHOTO BUKOPHCTAHHS JIJIsl TIEPEAIIOCIBHOI 0OpOOKH HACIHHS
BiBca Memanopizy B HopMmax 1,0; 1,25 1 1,5 51/T BoHa nepeBuIyBajia KOHTPOJIb Ha
2,7; 4,1 ta 6,1 cM?/pocnuHy; 3a BUKOPUCTAHHS [/ IEPeANOCiBHOI 0OpOOKHU
HACIHHA WX e HOpM MenaHopizy y cyMmimax 3 Arponaiitom 0,26 i/t — 8,4; 10,1
Ta 13,5 cM?/pocivHy; BOAHOYAC 332 BUKOPHCTaHHS JUIs MEPEeANOCiBHOI 0OpOOKH
HaciHHsS MenaHopizy B Hopmax 1,0; 1,25 1 1,5 11/t 3 HacTymmHOIO 00p0oOKOIO TIOCiBIB
Arponaiitom 1,0 n/ra — 5,4; 7,3 ta 11,5 cm?/pociuHy, a 3a KOMIUIEKCHOTO
3acTocyBaHHs mpenapariB Menanopi3 1,0; 1,25 1 1,5 a/t + Arpomaiir 0,26 /T +
Arponaiit 1,0 n/ra — 14,2; 15,8 ta 20,3 cm?/pocnuny i HIPgs 2,8 cm?/pociuny.

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

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

IPOIEMOHCTPYBAB il 3pOCTaHHs 10 KOHTpoo Ha 2,0-5,5 cmM?/pociuny.

Tabnuus 3.12
IL1oma JJUCTKIB POCJIMH BiBca ro103epHoOro 3a pukopucranusa MBII
Meuanopis Ta PPP Arpouaiirt (¢a3a usitinns, cm?/pocanny)

Cepenne

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

POKH
be3 3acTocyBanHs npemnaparis 67.4 813 725 73.7
(KOHTPOJIb)
Menanopis 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 75.8 885 78.7 810
Jl://[fHaHOpB 1,25 n/T + Arponaiit 0,26 775 80,8 80,4 82.6
Jl://[fHaHOpB 1,5 n/T + Arponaiit 0,26 80,9 91.9 83.8 85.5

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

Jl;//I:EJl'IaHOpB 1,0 n/T + Arpomnaiir 1,0 72.8 86.3 76.3 78,5

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

74,7 87,7 78,3 80,2

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
n/ra

72,1 85,4 75,9 77,8

Menanopi3s 1,0 /T + Arpomnaiir 0,26

1/t + Arponaiir 1,0 ji/ra 81,6 93,8 84,8 86,7

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

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

Menanopi3 1,§ 1/T + Arpomnaiit 0,26 87.7 99 8 90.8 928
1/T + Arpomaiit 1,0 n/ra

HIPys 2,8 2,3 2,6
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CymMicHe BUKOpUCTaHHS MenaHopizy 3 ArpojalTom s oOpoOKHU HACIHHS
CHOPHSUIO 3POCTAHHIO IUIONII JIMCTKIB POCIUH BIBCA T'OJIO3€PHOrO Yy MOPIBHSIHHI 3
KoHTponeM Ha 7,3-11,8 cm?/pocnuny.

3a oOnpuCKyBaHHS MOCIBIB PETYISATOPOM POCTY POCIHUH ATpOJalT y HOpMI
1,0 ;1/ra noma IMCTKIB POCIMH BiBca 3pocTala 0 KOHTpouro Ha 1,3 cm?/pociuny.

3a 00poOku nociBiB ArposaiiTom Ha ¢oHi Aii MenaHopizy y Hopmax Big 1,0
no 1,5 7/t muomia JKMCTKIB pPOCAMH BIBCa TOJIO3€PHOrO 30UTbIIyBajlacsi y
BiHOIIEHH] 10 KOHTposro Ha 4,8-10,2 cM?/pociuHy, a OPOTH BapiaHTy OKpPeMOi
71ii Ha nocisu Arpomnaiity y Hopmi 1,0 1/ra — 3,5-8,9 cm?/pociuny.

3HAYHUI MPUPICT IO JIUCTKIB POCIIMH BIBCA TOJIO3EPHOTO Y CEPEAHBOMY
3a TpU POKH OYJIO BIIMIYEHO 3a KOMILJICKCHOTO 3aCTOCYBaHHS PETYIATOPA POCTY
pociuH Arponait. Tak, y BapianTi Arponait 0,26 i/t + Arposmaiit 1,0 n/ra moma
JIUCTKIB OJHI€T pOCIMHY TEPEBUIyBaa KOHTPOIb Ha 4,1 cM?/pociuny.

3HaYHO AaKTHUBHIIIE HAPOCTAHHS JIMCTKOBOI TIOBEPXHI POCIHH BiBca
TOJIO3EPHOTO CIOCTEPIraiocs 3a TMO€EIHAHHS TMEpPeaNnociBHOI 0OpOOKM HACIHHS
CYMIIIIII0 MIKPOOHOTO TMpernapaTry 1 peryisTopa pocTy POCIHH 3 HACTYITHUM
OOMPUCKYBAaHHIM IIOCIBIB PETyIATOPOM POCTY pOCHHH. Tak, 3a KOMILIEKCHOTO
BUKOPHUCTAHHS MpenapatTiB s 00pooku Hacinasa (Menanopis 1,0; 1,251 1,5 /T +
Arponait 0,26 J1/T) 3 HACTYITHAM OONPHUCKYBAaHHSAM IIOCIBIB PETYJISATOPOM POCTY
pociuH (Arpomait y HOopmi 1,0 n1/ra) miomia JHCTKIB OJHIET POCIWHHA CTaHOBUJIA
86,7; 88,7 i 92,8 cm?/pocauny, mo B cepeauboMy Ha 13,0-19,1 cm?/pociauny
MIEPEBUIIIYBAJIO TTOKA3HUK KOHTPOJIIO.

Opepxanuii matepian 3 (QopMyBaHHS TIUIONII JIMCTKIB POCIMH BiBca
TOJIO3EPHOTO JEMOHCTPYE OJACPKAHHSA B TIOCIBAaX HAWBUIMUX TOKA3HUKIB 3a
KOMIUIEKCHOTO 3acToCyBaHHs mperapariB — Menanopi3 (1,0-1,5 n/t — oOpoOka
HaciHHa) + Arpomaiit (0,26 m/T — oOpoOka Hacimusg) + Arponait (1,0 n/ra —
00po0OKa BEreTyIOYUX POCIHH), KUK TICHO KOPEIIOE 3 MOKAa3HUKOM aHATOMIYHOI
Mopdoctpyktypu (r=0,84) 1 € CBITYCHHSM ONTHMAJILHOTO BIUIMBY JaHHX

KOMIO3UIIM Ha NPOXO>KEHHS] OOMIHHUX MPOIIECIB Y POCIHHAX.
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3.6. luHamMika pOCTOBHUX NPOLECIB

Pocnmuau  pocTyTh 1 pO3BHUBAIOTHCS, CTBOPIOIOYH JOCHTH TIOTYKHY
BEreTaTHBHY Macy i 3amac MOXHBHUX PEYOBUH ISl TOTO, 11100, MEePEHIIOBIIN 0
reHepaTuBHOI (pa3u, MaTH MOKJIMBICTh (DOPMYBATH BUCOKUHN ypOKail.

Bceranosneno, mo 3a aii MBII 1 PPP y mociBax ciibCbKOrocno1apchbKux
KyJIbTYp TIOCHUJIIOETHCS IHTEHCHUBHICTH POCTOBUX IIPOIECiB, 30KpeMa BHCOTA
pociuH 30UTbIIyeThes Ha 8—14%, Giomaca — 17-24% [133, 135, 276], npu oMy
CTHUMYJIOEThCS HAarpoOMa/DKEHHS POCIMHAMHU XJIOpOQUTY 1 MPOXOMKEHHS y HUX
dorocuHTeTHUHMX TIporieciB [79, 96, 114, 277, 278].

3a naii OlONOTIYHUX TMpenapariB y POCIUH CHOCTEPIraloThCs 3MIHH Y
JHIAHUX po3Mipax crebia, pO3BUTKY MEXAaHIUHUX TKAaHUH Ta MPOBITHOI CUCTEMH,
Oy/IOBI JIMCTKOBOIO amapaty i Woro ¢yHkuionyBauui [21, 123, 279, 280]. Takox
irmi aBropu [132, 133, 139, 141, 257, 281], 3a BIiuBy 0i0J0TIYHHX IIpemapaTiB y
1ociBaXx  CUIbCHKOTOCIIOAAPCHKUX  KYJNBTYp,  MPOCTEKYBAIM  AKTHUBI3aLIIO
IPOXO/KEHHSI B POCIMHAX OOMIHHUX MpoleciB, (OPMyBaHHS POCIMHAMH OLUIBIII
MOTY)KHOI KOPEHEBOi CHCTEMHM, IO B IUIOMY 3a0e3nedyBajo IiBUIICHHS
ypOXKalHOCTI MOCIBiB.

3Bakaroyl Ha BaXJIMBICTh MUTAaHHA KOMIUJIEKCHOTO BUKOPHCTAHHS
O10JIOTTYHUX TIpenapaTiB y MOCiBax CLIbCHKOTOCIOAAPCHKUX KYIBTYP, MO LIBHUM
Oy70 BCTAaHOBUTU SIK PI3HI HOPMH MIKPOOHOTO Tpemapary 3a pi3HHX CIOCOOIB
BHECEHHS PETYJSATOpa POCTY POCIHUH BIUIMBAIOTH Ha (POPMYyBaHHS POCTOBHX
MPOILIECIB Y POCIUHAX BiBCA TOJI03€PHOTO.

OpneprkaHi €KCIIEPUMEHTANTBHI JJaHI CBIAYATh, IO Pi3HI HOPMHU MIKPOOHOTO
npenapaty MenaHopi3, 3aCTOCOBaHi SIK OKPEMO, TaK 1 B CyMillIax 3 PEryJISTOPOM
pocTy pociuH ATrpojiailT, TO3UTHUBHO BIUIMBAIM Ha (OpPMYBaHHS HAA3EMHOI
OiomMacu pocimHaMu BiBca rojosepHoro (tabdn. 3.13). Tak, y 2019 p. y da3y
BUXOAY B TpyOKy 3a 0oOpoOku HaciHHs BiBca rosno3epHoro MBIl Menanopiz y
mopmax 1,0; 1,25 i 1,5 1/t maca pocliMH y BapiaHTax AOCIIAY MEepeBUITyBaja

kouTpois Ha 0,21; 0,29 1 0,39 r; 3a 00poOKM MMM XK HOPpMaMU TIpemnapaTy HaCiHHS
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nepen ciBooro B cymimi 3 PPP Arpomnaiir 0,26 i/t — na 0,51; 0,60 1 0,75 r; 3a
KOMILJIEKCHOTO BUKOPHMCTaHH MpemnapaTiB Memnanopi3 (00poOka HaCIHHA B HOpMax
1,0; 1,25; 1,5 a/1) + Arpomnaiit (00poOka HacinHs HOpMoto 0,26 11/T) + Arponaiit
(o6pobka pocnun HopMmoto 1,0 i/ra) —na 0,85; 1,02 11,42 r 3a HIPgs 0,17.

Tabnuus 3.13
HanzemHua 0iomaca oaHi€l poCJIMHH BiBCA r0J103ePHOI0 32 BUKOPUCTAHHS
MBII Meaanopiz Ta PPP Arpouaiit (¢pa3a Buxoay B TpyoOKy, I)

Cepenne

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

POKH
be3 3acrocyBaHHS npemnaparis 6.41 718 6.93 6.84
(KOHTPOJIB)
Menanopisz 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 71,22
Arponaiit 0,26 n/T 6,65 7,42 7,14 7,07

Memnanopi3 1,0 a/T + Arpomaiit 0,26 a/T 6,92 7,68 7,45 7,35

Jl://[fHaHOpB 1,25 n/T + Arponaiit 0,26 7.01 7.75 7,55 7.44

Memnanopi3 1,5 /T + Arpomaiit 0,26 1/t 7,16 7,96 7,76 7,63

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

Menanopis 1,0 1/t + Arponaiir 1,0 i1/ra 6,78 7,50 7,29 7,19

Jl;//I:EJl'IaHOpB 1,25 n/T + Arponait 1,0 6.86 7.60 7.37 7.28

Menanopi3 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 1,27 7,15

MenaHoplus 1,0 n/T + Arponaiit 0,26 n/T 7.26 8.10 7.90 7.75
+ Arpomaiit 1,0 n/ra

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

1/t + Arpomaiit 1,0 n/ra 7,43 8,24 8,07 7,91

MenaHOpIUB 1,5 n/T + Arponaiit 0,26 n/T 7.83 8 43 8,36 8,21
+ Arpomaiit 1,0 n/ra

HIPoys 0,17 0,14 0,20

[ToniOHI excmepuMeHTaNbHI JaHi mpoctexyBaiauck 1 B 2020 ta 2021 pp.
JOCIIIKEHb.
VY cepennboMy 3a TpU pOoKH AOCTiKeHb y Bapiantax MBII Memanopiz 1,0—

1,5 n/T nepeBUIllEHHS] HAJ3EMHOT 010MacHu POCIUH BIAHOCHO KOHTPOJIIO CKJIAJAI0
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2—6%; Menaunopiz 1,0-1,5 n/t + Arponaiit 0,26 1/t — 7-12%; Menanopiz 1,0-1,5
1/t + Arponait 1,0 n/ra — 5-11%; Menaunopiz 1,0-1,5 i/t + Arpoumnaiir 0,26 i/t +
Arpomnaiit 1,0 n/ra — 13-20%.

[Ipu mocnimxeHH1 BET€TaTUBHOI Macu POCIUH BiBCa TOJ03€pHOTO y (azy
IBITIHHS 3aJIE)KHICTh HATPOMA/KEHHS Ha/I3€MHOI O10MacH BiJ HOPM 3aCTOCYBaHHS

Memnanopizy Ta Arpojairty 30epiranach (tadi. 3.14).

Tabnuus 3.14
HanzemHua 0iomaca oaHi€l poCJIMHH BiBCA r0J103ePHOI0 32 BUKOPUCTAHHS
MBII Meaanopi3 ta PPP Arpouiaiit (¢pa3a uBiTiHHA, I)

Cepenne

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

pOKH
be3 3acrocyBaHHS npemnaparis 9,14 10,30 1001 0,82
(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
Arpomnaiit 0,26 n/T 9,53 10,87 10,41 10,27

Memnanopi3 1,0 a/T + Arpomaiit 0,26 a/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 1/t + Arponaiir 0,26 /T | 10,22 11,84 11,27 11,11

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

Menanopis 1,0 /T + Arponaiir 1,0 i1/ra 9,76 11,11 10,58 10,48

x:;f anopiz .25 't + Arporaiir 1.0 990 | 1134 | 1076 | 10,67

Menanopi3 1,5 i/t + Arpomaiit 1,0 n/ra | 10,15 11,74 11,13 11,01

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

MenaHOplf 1,0 /T + Arpomaiit 0,26 /T 10,32 11,96 11,51 11,26
+ Arpouaiir 1,0 1/ra

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

1/t + Arponaiit 1,0 i/ra 10,64 12,16 11,76 11,52

MenaHOpluB 1,5 /T + Arpomnaiir 0,26 51/T 10,90 12 59 12,31 11,93
+ Arpouaiir 1,0 1/ra

HIPoys 0,19 0,24 0,21

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

00poOKOI0 HACIHHSA BIBCA TOJO3EPHOTO Iepell CiBOO MIKpOOHHUM MpenapaToM
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Menanopi3 y Hopmax 1,0; 1,25 1 1,5 1/t Hanzemna 6ioMaca pociivH NepeBUIyBaia
noka3Huk koHTpoito Ha 0,34; 0,47 1 0,68 r. 3a 06poOKkKM HaciHHS Tepea CiBOOIO
uumu K Hopmamu MBIT Menanopis (1,0; 1,251 1,5 n/1) B cymimi 3 PPP Arponaiit
(0,26 11/T) Hag3emHa Giomaca pociuH 3pocTaina g0 koHTpo:ito Ha 0,81; 0,941 1,08 r,
TOJl SIK y MOPIBHAHHI 3 BaplaHTaMU BUKOPHUCTaHHS Jnie Menanopizy — Ha 0,47;
0,4710,40T.

3a KOMIUIEKCHOT'O BUKOPHUCTAHHS y MOCIBaX BiBca roio3epHoro Memnanopizy
(oOpobka Hacinug B HopMmax 1,0; 1,25; 1,2 n/1) B cymimi 3 Arponaiitom (o6poOka
HaciHHs HOopmoto 0,26 11/T) Ta 0ONMpUCKYBaHHS TOCIBIB Arposaiitom y Hopmi 1,0
J/ra HaJa3eMHa 6ioMaca POCIIMH BiBCa TOJIO3€PHOTO 30UIbIIYBaIach 10 KOHTPOIIO
Ha 1,18; 1,501 1,76 1, mo 3a HIPgs 0,19 r O6ysn0 1ocToBipHUM.

dopMyBaHHSI HAMBUIIMX MOKa3HUKIB 010MacH POCIIMH BiBCa TOJ03EPHOIO 3a
KOMIUIEKCHOTO BHUKOPHMCTaHHS MpernapaTiB (00poOka HaciHHS + 00poOKa pOCIHH)
CBITYHUTH NMPO MIJCUIICHHS MPOXO/KEHHS B POCIMHAX POCTOBUX MPOIECIB, fAKI €
HACJIIAKOM, 3 OJHOTO OOKY, CTUMYIIOBAJIBHOI N1 €K30reHHHX (ITOrOPMOHIB, 3
iHImoro OOKy — TIOKpAallleHHS YMOB MIHEpPAJbHOTO JKUBJICHHS 3a PaXyHOK
IHTPOAYKYBaHHS HAa  KOPEHEBY CHUCTEMY pOCIMH  KOPHUCHUX  IITaMIiB
MIKpOOpPTaHi3MiB.

Y 2020 pomi mnpocTexxyBajiach TMoOMAI0OHAa 3allekKHICTE y (QopmyBaHHI
HaJ3eMHOI1 6ioMacu BiBca rOJIO3EPHOrO 3a Ail JOCHIKYBAaHUX IIpenapaTiB, OJTHAK
HaiOubmor0 sk 1 B 2019 pomi, BoHa Oyma y BapiaHTI KOMIUIEKCHOTO
BUKOpHUCTaHHS MenaHopi3zy (oOpoOka HaciHHS B HOpMI 1,5 1/T) 3 Arponaiitom
(06pobka naciaas HOopMmoto 0,26 /T + oOpobOka pociauH Hopmoro 1,0 7/ra), 1o
nepeBunryBasio KoHTpodib Ha 1,76 T 3a HIPgs 0,24 r. Lleit xe BapiaHT mocmimy
3abe3neunB (opMyBaHHS HaWOIIBIIOl OloMacw POCIMH BiBCa TOJIO3EPHOTO Y
cepenabomy 3a 2019-2021 pp. mocmimKeHs.

OmHOYacHO 3 JOCIHITKEHHSIM POCTOBUX MPOIIECIB HAA3eMHOT 6ioMacu BiBca
rOJIO3EPHOTO BAXKIMBUM OyJ0 3’SICYyBaTH BIUIMB MpenapariB Ha (OpMyBaHHS
KOpeHeBoi cuctemu pociuH. Ockinbku 3actocyBanHs MBII 1 PPP moe B 3HauHI1i

Mipl BiJoOpakaTucsi Ha 1i PO3BUTKY, IO € OJHUM 13 BaKJIMBHUX (Di310JOTTUHUX
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MOKa3HHUKIB 1 BIUIMBA€ HAa MPOAYKTHBHICTh CUIBCHKOTOCIOAAPCHKUX KYJIBTYP.
JloOpe po3BHMHEHAa KOpEHEBAa CHUCTeMa KYJIbTYPHHUX  POCIHMH CHpHUsE€ OUIbII
¢(PeKTHBHOMY BHWKOPHWCTAHHIO BOJIOTHM Ta IOKMBHUX PEYOBHH 13 TIPYHTY, IO
MPU3BOAUTH 10 MOKPAILIEHHS YMOB POCTY W pO3BUTKY pociuH [15, 169, 172, 173,
186, 188, 283].

Y pes3ynbTaTi MNpPOBEACHUX MOCHIKEHb BCTaHOBIEHO, 1o y 2019 p.
JOCHIPKeHb TPU 3aCTOCYBAaHH1 JUIsl MepeAnociBHOI OOpoOKM HaciHHS BiBca
rOJIO3EPHOTO MIKpOOHOTO mpenapaty Menanopi3 y Hopmax 1,0; 1,251 1,5 s/t maca
KopeHiB y mapi rpyHty 0-30 cM TOpIBHSHO 3 KOHTpOJEeM 30UIbIIyBasach
BianoBimHo Ha 3; 6 1 8% (tabn. 3.15). 3pocTaHHsS Macu KOPEHEBOI CHCTEMU
BimOyBajgoch 1 B BaplaHTax JOCHIAYy 13 CYMICHMM 3aCTOCYBaHHSIM IS
nepeanociBHoi 00podku Hacinusg MBI Menanopis (1,0-1,5 n/t) 3 PPP Arpomnaiit
(0,26 n/T), mo mepesuryBago KoHTposb Ha 13-19% BiamoBigHo. O4YeBHAHO, 110
30UIBIICHHS Machu KOPEHIB BiBca TOJO3EPHOTO TiA i€ JOCIIKYBaHHUX
npenapariB BiIOYBAa€ThCS 3a PaxXyHOK CTHUMYJIAIII POCTOBHX IPOIECIB, Y TOMY
YHCIIl i POCTY KOPEHEBOT CUCTEMH.

ITocxomoBe 3acrocyBanHs Arponaity (1,0 n/ra) 306impmyBasio Macy
KOpeHeBoi cuctemMu Ha 3%, y TOM 4dac sk oOpoOka HAcCiHHS Juiie ArpojiaiTom
(0,26 n/T) cTuMynroBajga HapoCTaHHS KOPiHHSA Ha 4% TOPIBHSIHO 3 KOHTPOJIBHUM
BapiaHToM. 30UIbIIIEHHSI Macu KOpiHHS Ha /—17% crnocTepiranoch 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 royozepHoro MbBIT Menanopis B
JOCTipKyBaHUX HopMax cymicHo 3 PPP Arponaiit (0,26 n/T) Ta HACTYIHOTO
MOCXOJOBHM BHECEHHS ATpOJNIATYy, CHOPUAIO HAWOUIBII  IHTEHCHUBHOMY
HapOCTaHHIO Macu KOPIHHS. 3a JaHOr0 MOEIHAHHS MpenapaTiB NEPEeBUIIEHHS Macu
KOPEHIB 70 KOHTPOJIO cTaHoBuUi0 22—-35%.

AHanoriyHa 3aJ€XHICTb BIUIMBY  JOCIKYBaHUX MpemapariB  Ha
dbopmyBaHHA Macu KopeHiB croctepiranack y 2020 1 2021 pp. ¥V 2020 poui 3a

BUKOpUCTaHHSI MenaHopi3y K OKpeMoO, TaK 1 CYMICHO 3 pI3HUMH cCIocoO0amMu
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BUKOPHUCTaHHSI ATrpoyiaiiTy Maca KOpPEHIB TeX IMepeBUIllyBajia KOHTpoib. lle
CBIIUUTHh TPO TE, MO JOCIIIKYBaHI IpenapaTd CTBOPIOIOTH IMEPEIyMOBU IS
rJIMOIIOr0 MPOHUKHEHHSI KOPEHEBOI CHUCTEMHU B IPYHT. Pa3oMm 3 TuM HaiOuiblia
Maca KOpeHiB (opMyBamach B pe3yJbTaTi KOMIUIEKCHOTO 3aCTOCYBaHHS
npenaparis, 30KkpeMa 3a BukopuctanHs Memanopizy 1,0; 1,25 1 1,5 n/T ix maca
nepesuiysana kontpons Ha 0,7; 1,0 1 1,5 1/0,1 M2, 32 06pobxu Menanopizom 1,0;
1,25 1 1,5 /T cymicHo 3 Arpomnaittom 0,26 1/t — Ha 2,1; 2,4 1 2,9 r/0,1 M2, 3a
00pobku Menanopizom 1,0; 1,25 1 1,5 a/t cymicHo 3 Arpouaittom 0,26 1/t 3
HACTYIHOI 00po6Kor0 nocisis Arponaiitom 1,0 1/ra —na 3,4; 3,8 14,9 1/0,1 M2 3a

HIPgs 0,4.

Tabmunsa 3.15
Maca KopiHHSI POCJIMH BiBca rojiozepHoro B mapi rpynry 0-30 cm, 3a
sukopuctannst MBIT Menanopis Ta PPP Arpoaaiit (§pasa usitinns, r/0,1 m?)

Cepenne

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

POKH
be3 3acTocyBanHs npemnaparisB 17.2 20.7 199 193
(KOHTPOJIb) ’ ' ’ ’
Menanopi3 1,0 1/t 17,8 21,4 20,4 19,9
Menanopis 1,25 n/t 18,2 21,7 20,8 20,2
Menanopis 1,5 /T 18,5 22,2 21.3 20,7
Arponaiit 0,26 n/T 17,9 215 20,6 20,0
Memnanopi3 1,0 o/t + Arpomaiit 0,26 1/t 19,4 22.8 21,6 21,3
N/IenaHopia 1,25 n/T + Arponaiit 0,26 199 231 219 216
/T ' ' ' '
Menanopi3 1,5 /T + Arponaii 0,26 /T 20,4 23,6 225 22,2
Arponaiit 1,0 1/ra 17,7 21,3 20,3 19,8
Menanopis 1,0 /T + Arponaiir 1,0 i/ra 18,4 21,9 21.1 20,5
N/IenaHopis 1,25 0/t + Arpomaiit 1,0 188 224 214 20.9
ja/ra ' ' ' '
Menanopi3 1,5 /T + Arponaiir 1,0 i1/ra 20,2 23,3 22.1 219
Arponaiit 0,26 1/t + Arpomaiit 1,0 n/ra 18,3 21,9 21,0 20,4
+MZJ'IaHOpi§ 1,0 n/T + Arponait 0,26 n/T 20,9 24.1 227 226

rpomaiit 1,0 n/ra
Memnanopis 1125 1/t + Arpomaiit 0,26 216 24.5 23.3 23.1
1/T + Arpomaiit 1,0 n/ra
+MZHaHopi§ 1,5 /T + Arponaiit 0,26 1/t 23.2 25,6 24.1 24.3
rposaiiT 1,0 n/ra

HIPys 0,6 0,4 0,7
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VY cepenHboMy 3a TpU POKU JOCHIIKEHb BCTAHOBJIEHO, 1110 HallBUIa Maca
KOpIHHSI POCIIMH BiBCa rojio3epHoro y (asy upiTiHHS Oyna y Bapiantax MBI
Memnanopi3 (1,0; 1,25 1 1,5 n/t) + PPP Arpomnaiir (0,26 1/t) + PPP Arpomaiir (1,0
1/ra), e NepeBUIIEHHS BiNOBigHO KOHTpoo cknagaio 3,3; 3,8 15,0 r/0,1 m2, mo
B CEPEAHBOMY NEPEBUIILYBAJIO KOHTPOIb Ha 17-26%.

TakuMm 4rHOM, OJEprKaHi AaHl1 CB1IYATh MPO MO3UTUBHUI BIUIUB KOMILJIEKCY
MBII + PPP Ha nmpoxo/>KeHHsI B pOCIMHAX BIBCA IOJIO3EPHOTIO POCTOBUX IMPOIIECIB,
AK1 € HACJIIIKOM, 3 OJJHOIO0 OOKY, CTUMYIIOBAJIBHOIL J1i €K30reHHUX (hITOTOPMOHIB,
3 1HIOro OOKYy — TOKpAallleHHS MIHEpaJbHOro 3a0e3MeyYeHHs] POCIMHHOIO
OpraHi3My 3a paxyHOK IHTPOJIyKOBaHUX y pu3ochepy MIKpOOpraHi3MiB.

HaitakTuBHIIIMM TpUpIicT Ha/A3eMHOT Ol0MacuMacu 1 Macu KOPIHHSA POCIIHMH
BiBCA TOJI03EpHOro OYB 3a BUKOpPUCTaHHS Kommo3uilli Memanopiz 1,25-1,5 n/t +
Arponaiit 0,26 n/t + Arponait 1,0 yi/ra, 3aBAsSKU SIKid CKJIananucs HaWOUIbII
ONTUMAaJIbHI YMOBU ISl TPOXOJKEHHsSI OCHOBHHMX (Di310JIOTTUHMX TIPOIIECIB Y

pOCIIMHAX, Y TOMY YHUCJI1 i pOCTOBHX.

3.7. UucTa NpoaAyKTHBHICTH ()OTOCHMHTE3Y

OCHOBOIO JXKHTTS 1 PO3BUTKY POCIMHHOI'O OpraHi3mMy € (oToCHHTE3, SKUH y
MOETHAHHI 3 ACUMUIAIIECI0 MiHEPATBHUX €JIEMEHTIB IPYHTY CTBOPIOE OCHOBY IS
dbopmyBanHsa Bpoxkaro [284]. PazoM 3 TUM (GOTOCHMHTETHYHA isJIBHICTH POCITHH
BU3HAYAETHCA HU3KOK YMHHHKIB, Y TOMY YHCII W yMOBaMHU BHPOIIYBAaHHS Ta
BILUTMBOM Ha MOCIBHM O10THYHHX 1 a0l0THYHUX CKJIAJOBUX arpoIlCHO31B.

bionoriuyni mpemapaTé BUKOPUCTOBYIOTHCS y TEXHOJIOTISX BUPOITYyBaHHS
CUTBCHKOTOCIIOTAPCHKUX KYJIbTYp SIK JJIsi OONMPHUCKYBaHHS BETETYHOUHMX POCIHH,
TaK 1 JIJIs1 IePeANOCiBHOT 00poOKH HACIHHS, 200 K B KOMIUIEKCI — 00poOKa HaCiHHS
+ OOmpHUCKYyBaHHS pOCIMH TIO BereTamii. Take KOMIUIEKCHE 3aCTOCYBaHHS

npenapariB € OUIbII BUIIPABAAHUM, OCKUIbKU MPHU LIbOMY MPOAYKTUBHICTH MOCIBIB

3pocTtae B pasu [11, 19, 29, 50, 285, 286].
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JlitepaTypHi AaH1 cBiAYaTh NpPO TE, IO MIKPOOHI MpenapaTH 1 peryasiTopu
POCTY POCIHH, IO 3aCTOCOBYIOTHCSI B MOCIBaX CUTBCHKOTOCIONAPCHKUX KYIBTYP,
ICTOTHO BIUIMBaIOTh HAa CUHTE3 opraHiuHoi peuoBunu [119, 132, 133, 135, 146,
162, 169]. PazoM 3 TUM OJHUM 13 BOXKJIUBUX (Di310JOTTUHUX MOKA3HUKIB, SIKUM B
3HAYHIA MIpl XapaKTepu3ye MPOAYKTUBHICTb POCIMH 1 BHU3HA4Ya€ €()EKTUBHICTDH
arpoOTEXHIYHUX 3aXO(iB IIOJI0 BUPOIITYBaHHS KYJIBTYPH, € YUCTa MPOAYKTUBHICTH
dboTocuHTE3Y.

BcraHoBneHo, 110 BUKOPUCTAHHS JIs TMEPEANOCiBHOI OOpOOKH HaciHHS
BIBCA T'OJIO3EPHOI0 MIKPOOHOTO npenapary MenaHopi3 Ik OKpeMo, TaK 1 CyMICHO 3
PETYIATOPOM POCTY POCIUH ATPOJIAWT, MO3WTHBHO BIUIMBAJIO HA TOKAa3HUKH
YUCTOI MPOAYKTHBHOCTI ¢oTtocuuTedy. 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 BigHOmIEHHI 10 KOHTpomro (tadm. 3.16). Jlemo akTuBHiIIe
dboTOCHHTETHYHA TIPOJMYKTUBHICTh TIIOCIBIB (opMyBaiacs y BapiaHTax, e
MIKpOOHHMI mpenapaT MenaHopi3 BHOCKIN CyMicHO 3 Arponaitom. Tak, sikio 3a
BHECEHHs OKpeMo Arpomnaiity y Hopmi 0,26 1/t UIID cknagana 3,97 r/m? 3a 100y,
o Ha 3% mepeBUIyBai0 KOHTPOJIb, TO 32 BHECEHHS IIi€1 K HOPMH TpernapaTy B
cymimi 3 Menanopizom y Hopmax 1,0, 1,25 1 1,5 a/T BigMiueHO 3pOCTaHHS
JOCIHiIKYBaHOTO ToKa3HHUKa 10 4,11; 4,14 1 4,18 r/M? 3a 100y BifNOBIAHO, 110 HA
6—8% mepeBuITyBaIO KOHTPOJIbh Ta Ha 3—6% — BIANMOBIAHI MOKa3HUKH y BaplaHTax
okpeMoi aii Memanopi3zy (1,0-1,5 1/T).

Opnep>kaHi JaHi CBiIYaTh MPO MO3UTUBHUI BIUTMB KOMITO3HUIIIT OiompenapaTinB
Ha TIPOXO/UKEHHS B POCIMHAX BiBCa TOJO3EPHOTO OCHOBHHX (Di310JI0TO-
010XIMIYHUX TMPOIIECIB, SIKI TOKPAIIYIOTh PO3BUTOK HAJA3€MHOI 0i0MacH pOCIHH 3a
paxyHOK CTHMYJIIOBAJIbHOI Jii €K30reHHUX (ITOTOPMOHIB Ta aKTHBI3aIii
KOJIOHI3aI[IMHOT ~ 3MaTHOCTI  pu3ochepd  3a  PaxXyHOK  IHTPOTYKOBAHUX
MIKpOOPTaHi3MiB, IO B IIOMY CHPHUSE MOKPAIEHHIO MIHEPATLHOTO 3a0€3MeYCHHS
POCIIMHHOTO OpPraHi3my.

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

CX0Jax KyJIbTypu Ha (PoHI OOpOOKM HACIHHSA BiBCa MIKPOOHUM MpemnapaToM
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Menanopiz y wHopmax 1,0-1,5 5/T TOKa3HUKHM YHUCTOI MPOJYKTHUBHOCTI

dorocunresy cknanamu 4,05-4,16 r/m? 3a 106y npu 3,87 r/m? 3a 106y B KOHTPOJI

.....

Tabnuus 3.16
Yucra NpoAyKTHBHICTH MOCIBIB BiBCa ro/103epHOro 3a Bukopucranasgs MbII
Meaanopis Ta PPP Arpouaaiirt (r/m? 3a 100y, (a3 BUX0Qy B TPYOKy—IBiTiHHS)

Cepenne
Bapiant gocniny 2019 p. | 2020 p. | 2021 p. | 3aTpH
POKH
be3 3acTtocyBaHHS mperapaTiB 3.87 4,59 4,20 4,22
(KOHTPOJIb)
Menanopis 1,0 1/t 3,94 471 4,25 4,30
Menanopis 1,25 n/T 4,01 4,79 4,32 4,37
Menanopis 1,5 /1 4,06 490 4,38 4.45
Arpomnaiit 0,26 n/T 3,97 474 4,29 4,33

Memnanopi3 1,0 a/T + Arpomaiit 0,26 a/T 411 4,96 4,41 4,49

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

Memnanopi3 1,5 /T + Arpomaiit 0,26 1/t 4,18 5,08 451 4,59

Arponaiit 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

Memnanopis 1,25 i/t + Arponaiit 1,0 n/ra 4,10 4,95 4,41 4,49

Menanopis 1,5 /T + Arponaiir 1,0 i/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

MenaHoplva 1,0 n/T + Arponaiit 0,26 /T 4,21 5,11 4,54 4,62
+ Arposait 1,0 n/ra

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

+ Arpouaiir 1,0 a/ra 4,26 5,17 4,57 4,67

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

+ Arponaiit 1,0 i/ra 4,41 5,30 4,63 4,85

HIPos 0,11 0,13 0,14

AHaJi3yr0un BapiaHTH JOCIiTy 3 BUKOpucTaHHIM Menanopisy 1,0; 1,25; 1,5
1/t ta Arponaity 0,26 n/T ans oOpoOKHM HACiHHS mepen CiBOOI 3 HACTYITHOIO
00poOKkor0 mociBiB Arpomaiitom y HOpmi 1,0 si/ra, cmig BiAMITATH HaWOUTbIIE
3poctanns UII® mocisis, mo Ha 0,34; 0,39; 0,54 r/M? 3a 100y NepEeBUIYBAJIO
noka3Huk KoHtpouto. [logiOHa 3anexHicTh Oyna BigmiueHa i B 2020 ta 2021 pp.

JOCHIJIPKeHb, OJHAK aHali3 EKCIepUMEHTaJbHUX JaHUX 3acBiIUy€e YITKY




112

3anexHIcTh (popmyBanHs UYIID Bin morogHux ymoB, skl y 2019 p. mias pociauH
BiBCa TOJI03E€PHOTO OyJIM MEHII CIPUSTIMBUMHE 32 MMOKa3HUKAMH BOJIOTH. 30KpeMa,
HaHWKYy (POTOCHMHTETHYHY IPOAYKTHBHICTH IOCiBiB y konTponi (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
NepeBUIlyBajia KOHTPOJIb Ha 6—9%, 1o Ha 6% OLIbIlIe MPOTH BapiaHTy OKPEMOT Aii
Ha mnociBu Arponaiity (0,26 n/1). Ilpore HaiiBumui piBeHb (OTOCHHTETUYHOT
OPOAYKTUBHOCTI 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 106y npu 4,22 /M2 3a 100y B
KOHTpoJdi. OnepkaHi MOKa3HUKKA (OTOCHMHTETUYHOI MPOJYKTUBHOCTI TOCIBIB Yy
JTAHOMY BapiaHTl JOCHIy Y3rO/KYIOThCS 3 JaHUMU HalBumoi (}i3ionaoro-
010XIMIYHOT Ta MIKpPOOIOJOTi1YHOI aKTHUBHOCTI MOCIBIB, BCTAHOBICHUMHU HaMH Y
MOTIEPETHIX TOCTIIKEHHSX.

Otxe, 3aCTOCYBaHHS PI3HUX HOPM MIKpOoOHOro mpemnapaty MemnaHopi3 3
PETYIISITOPOM  POCTY pociid  ArpojlalT TO3UTUBHO BIUIMBAE HA  YHUCTY
IPOJYKTUBHICTh (DOTOCHMHTE3Yy IIOCIBIB BiBCa ToOj03epHOrO. Pazom 3 TuM, y
BapiaHTaX KOMIUICKCHOTO 3aCTOCYBaHHSA Il oOpoOKM HaciHHS MemaHopizy Y
Hopmi 1,5 /T 1 Arpomaiity y Hopmi 0,26 1/T Ta OONpPHCKYBaHHS TIOCiBiB
Arponaiitom y HopMmi 1,0 n/ra (opMyrOTbCs HaWBHINI ITOKa3HUKH YHCTO1
MPOIYKTUBHOCTI (POTOCHMHTE3Y, HI0 B cepeauboMy Ha 15% mnepeBUnIyIoTh
KOHTPOJIb. BUSBIEHO TiCHI KOPEAIINHI 3B’S3KH MK YHCTOIO TPOTYKTHBHICTIO
¢doToCcHHTE3y Ta BMICTOM Yy JHUCTKax POCIMH BiBCa TOJIO3EPHOTO XJIOpodimy i

iHTeHcuBHIicTIO muxanus (I = 0,69; 0,76 BinmoBigHO).

BucHoBku 10 po3aiay 3:
1. Buxopucrannus pisaux Hopm MBIl Menanopis 3 PPP  Arponaiit
MIJBUIYE AaKTUBHICTh AHTUOKCHIAHTHUX (EepMEeHTIB y poclhHax BiBca
roJIO3EPHOTO, TMPOTE HAWBHUINA AaKTUBHICTh  KaTaja3W, IEePOKCHUIA3u 1

o1 €HOJIOKCU/Ia3U Yy POCIIMHAX MPOCTEKYETHCS 32 CYMICHOTO 3aCTOCYBAHHS JIJIs
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00poOku HaciHHg nepen ciB0oro MBII Menanopi3z y Hopmi 1,5 11/T 3 perynsitopom
pocTy pociiuH ArpoJiat y HopMmi 0,26 51/T Ta 0OmpHUCKYyBaHHS MO JaHOMY (DOHY
nmociBiB ArpojaiitoM y Hopmi 1,0 i/ra, e aKTUBHICTh KaTajla3u Ha I’ STy Ta JAECATY
100y mochimKeHb 3pocTae 10 KOHTpoito Ha 7,8—7,9 mkMonb posknagenoro HoOp,
nepokcuaasu — 25,1-26,1 MkMoJb OKUCHEHOrO I'BasKoIy, MOJ1(PEeHOTOKCUIA3U —
7,6-9,7 MKMoJib OKUCHEHOT aCKOPOIHOBOT KUCITIOTH.

2. [Toennane BUKOPHUCTaHHSA PI3HUX HOPM MIKPOOHOIO TMpernapary
MenaHopi3 3 pPEryIsaTOpoOM pOCTY pOCIH ATpONalT TO3UTHBHO BIUIMBAE Ha
dbopmyBaHHA BMICTY XJIOpouly B JHCTKaX BIBCa TOJIO3EPHOIO, BOJHOYAC
KOMIUTEKCHa o0poOka HaciHHga MenanopizoMm y Hopmi 1,5 1/T 3 ArponaiToMm y
HopMi 0,26 /T Ta OOmpUCKyBaHHA TOCIBIB Arpoiaiitom y Hopmi 1,0 n/ra
3abe3mneuye B cepeqHboMy Ha 6—17% Buiuii BMIiCT cymu xsopodiniB a i b, Hix B
KOHTPOTI.

3. EnepreTnunmii moTeHITIaT POCTOBUX Ta MPOAYKIIIHHUX MPOIIECIB BiBCa
roJ03epHOro (OPMYETHCS 3a PaXyHOK CIPSMOBAHOCTI MPOXO/KEHHS IPOIECIB
ouxaHHd 1 GOTOCHHTE3y. Y3arajJbHIOIOYUN pPO3PaxXyHOK 3a 1HJIUKATOPHOIO
03HAKOK «IHTEHCHBHICTh JUXAHHS» — «AaKTUBHICTh aHTHOKCHIAHTHUX (DEPMEHTIBY
3aCBiIYMB TiICHHI Kopemsiiiuuii 38’130k (r = 0,81).

4, MBII Menanopi3 1 PPP ArponaiiT 31aTHi BIJIMBaTH Ha CIIPSIMOBAHICTh
IIPOXO/KEHHSI OOMIHHUX IPOIECIB Y POCIMHAX, IO BiIOOpaKaeThCs HA OCHOBHUX
CTaaisIX PO3BUTKY KIITUH (eMOpioHanbHA, PO3TATYBaHHS 1 AudepuHIiamii) Ta
aHATOMIYHIM CTPYKTYpP1 OKPEMHUX TKAaHHH 1 OpraHiB. 3a CyMICHOTO iX 3aCTOCYBAaHHSI
MIPOCTEXKYETHCS CTUMYJIOIOYMI BIUIUB, SIKAA BHUPaXa€eThcsi y (HOpMyBaHHI
AHATOMIYHOI CTPYKTYpH JIUCTKOBOTO amapary Me30MOophHOTO Tuiy (KOoedilieHT
MopdocTpykTypu ckianae 0,67-0,97).

d. Haii6inpia miora JUCTKIB B MOCiBax BiBCa roJI03epHOro (hopMyeThCs
3a BUKOpHUCTaHHS Menanopizy y Hopmi 1,5 /T 3 Arpomaittom y HopMmi 0,26 /T nis
0o0poOKM HaciHHA Tiepea CiBOOIO 3 HACTYNHHM OONPHUCKYBAaHHSIM TIOCIBIB
ArponaiitoM y HopMmi 1,0 5i/ra, 1e nepeBUIIEHHS KOHTPOJIO CKIIAJAa€ B CEPEAHBOMY

26%.
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6. HaliakTUBHIIIMM MPUPICT HAA3EMHOI 010MacH 1 Macu KOPIHHS POCIUH
BiBCa TOJIO3€PHOTO MPOCTEKYETHCS 3a BUKOPHUCTAHHS KoMmo3uiii MenaHopi3
1,25-1,5 n/t + Arponaitr 0,26 n/tr + Arpomaiit 1,0 n/ra, 3aBOsSKu sIKiif
CKJIAJalOThCAd HaWOUIbII ONTHUMAJbHI YMOBHM JUJIi MPOXOJKEHHS OCHOBHHUX
(1310JI0TTYHUX MPOLECIB Y POCIHUHAX, Y TOMY 4YHUCHI H (OTOCUHTETUYHUX (YHCTa

IPOAYKTUBHICTH (POTOCHHTE3Y B cepeaHboMy Ha 9—15% mnepeBuIlye KOHTPOJIb).

Mamepianu po3zoiny 3 onybaikosano ma anpobosarno 6 npaysx [311-319].

1. Kapnenko B. II., Mapuenko K. FO. AKTHUBHICTb aHTHOKCHUJAHTHUX
dbepMeHTIB y pocCIMHAX BiBCa TOJIO3EPHOrO 3a [ii MIKpOOHOro Tmpemnapary i
perynsTopa pocty pociauH. 30. Hayk. mpaupb YmaHcbkoro HYC. Ymanb. 2020.
Bum. 96. U.1. C. 9-23.

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

3. Kapnenko B. I1., Mapuenko K. FO. ®opmyBanHs okpemux (iziosoro-
Ol0XIMIYHMX TIOKa3HHWKIB BIBCAa TOJIO3EPHOrO 3a Jii MIKpOOHOTO Ipemnapary
MenaHopiz Ta perynsaTopa pocTy pociuH ArponaiT. TaBpiichKHil HayKOBHI
BICHHK. XEPCOHCHKHMM JEpKaBHUM 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.

d. Mapuenko K. [O. AktuBHICTH, KaTanasu, moMI(DEHOTOKCUAA3N 1
MEPOKCUJIa3u y JIUCTKaxX 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. FO. AKTUBHICTH OKpeMUX (EpPMEHTIB Kjacy
OKCHUJIOpPEAYKTa3 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. dorocuHTeTHYHAa MPOIYKTUBHICTH IMOCIBIB BiBCa
roJIo3epHOro 3a Aii OlosoriuHuX npenapatiB. Cenekilis, reHeTUKa Ta TEXHOJIOTIi
BUPOILIYBAaHHSI CUILCHKOIOCIIOAAPCHKUX KyNbTyp. Marepianu X MixHapogHoi
HAyKOBO-TIPAKTUYHOT KOH(EpeHIlli MOJOJMX BYEHHMX 1 crHeuianmictiB (c.
Hentpansue, 23 xBiTHA 2021 p.). c. Lenrtpanbae. Ykpaina. 2021. C. 72-73.
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koH(peperris «CydacHi npobyiemu 0ioorii B yMoBax 3MiH KiIiMaTy» (M. YMaHb,
25 gepBHs 2021 p.). Ymansb. 2021. C. 16.

Q. Mapuenko K. FO. BmicT xiopodiny B IMCTKax BiBca TOJ03€PHOTO 3a
nii OlosoriyHuX mpenapariB. CydyacHa Hayka: CTaH Ta NEPCHEKTHBU PO3BHUTKY.
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BUEHUX 3 Haroau J[Hs mpaiiBHUKa CiICHKOTO TocmoaapcTBa, 17 mucromnama 2021

p. M. Xepcon. C. 80-84.
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PO3/LI 4
AKTHUBHICTb PU3OC®EPHOI MIKPOBIOTH IOCIBIB BIBCA
T'OJIO3EPHOTIO 3A JIi BIONPENAPATY MEJIAHOPI3 I
PET'YJISITOPA POCTY POCJIMH ATPOJIAWUT

4.1. 3arajbHa YMCEJbHICTH OCHOBHMX TAKCOHOMIYHMX Pyl MiKpoOioTH

CyKyInHICTh KOPEHEBOI CUCTEMH 1 IPYHTY SIBJIIE COOOI0 CKIIAJIHY €KOJIOTTUHY
CUCTEMY, 3aCelICHYy KOPHUCHUMH, MIKIIJUBUMH 1 HEHTPAIbHUMH IS POCIHHH
MikpoopradizMamu. HuHI UTaHHS B3a€MOJii KyJIbTYPHHX POCIHH 3 IPYHTOBUMH
MIKpOOpTaHi3MaMH, 30KpemMa 3 pU30cepHOI0 MIKPOOIOTOI, BUBYEHE HEOCTATHBO.
Oco0nuBOi  aKTyalbHOCTI BOHO HaOyBa€ TMpW 3acTOCyBaHHI B  TOCIBax
CUTBCBKOTOCTIONAPCHKUX ~ KYJIBTYp OIOJIOTIYHO AaKTUBHUX PEYOBHH, JIO0 SKHX
HaJeXXaTh MIKPOOHI MpemnapaTH 1 peryasTopyu pocTy POCIIHUH.

bionorizaiiis CiUIbCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA HHUHI € KIHOYOBHUM
3aBJaHHSIM B OJIEpP)KaHHI MPOJYKIIi POCIMHHUIITBA BUCOKOi sikocTi. Cepen
3aXO0/iB, 10 aKTUBHO BUKOPHCTOBYIOTHCS B 010JIOT130BaHUX TEXHOJIOTISAX, BEJIUKE
3HAYCHHS BIBOJIUTHCS MIKPOOHHMM IMpermaparaM 1 peryiasTopamM pOCTY POCITHH
npupogHoro moxomkenus [139, 169, 173, 287]. Tak, mramu Oaktepiii i1
KOMIUIEKCH TIO)KMBHHX PEYOBHMH, HA OCHOBI SIKUX BOHU CTBOPEHI, HE JIMIIE
CTUMYJTIOIOTh 3arajJbHUN PO3BUTOK MIKPOOIOTH IPYHTY, a il TO3UTUBHO BIUTUBAIOTH
Ha MOro poOMIOYICTh, MOKPAIIYIOTh MPOXOKEHHS (Di31010r0-010XIMIYHUX 1
pOCTOBHX TIpoIieciB y pociauHax [151, 167, 288].

B ocranni poxm [7, 17, 20, 42, 175, 180, 183] Bce Oimpmie yBaru
MPUAUIAETBCS 010JI0Ti3al1il CUTBCHKOTO TOCIIOAAPCTBA, OCHOBOKO SIKOi € YaCTKOBA
a00 MOBHA BiIMOBA Bi/l BAKOPHUCTAHHS XIMIYHHX TpenapariB. MikpoOHi mpenaparu
1 peryIaTOpH POCTY POCIWH K AIbTEPHATHBA XIMIYHUM 3ac00aM 3aXUCTy POCIIHUH 1
MIHEpaJbHUM  JOOpHMBAM  CHOPUSIOTH  3MEHILICHHIO  XiIMi3allli  CUICHKOTO
rocrloJIapcTBa, 3HUKEHHIO COOIBApTOCTI 1 OJEpKaHHIO OUIbII EKOJIOTTYHOT

MPOAYKIIil POCIMHHHUIITBA.
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MikpoopradizMu € HeBi’€MHOIO (YHKIIOHAIBHOIO CKJIQJI0OBOIO OYyb-sIKO1
ekocucteMu. Y pusocepi CUIBCBKOIOCIOAAPCHKUX KYJIbTYpP CKIJIAJIa€ThCA
cnenuiyHUN MIKpOOHMI 1EHO03, IO 0a3yeThbCs Ha EKOJOTIYHIM 1 TpOoQIuHid
B3aemofli. [lo3uTMBHMIA BIJIMB MIKPOOHUX TMpenapaTiB 1 PEryiaTropiB pocTy
POCIIMH Ha PO3BUTOK OCHOBHHUX I'PYI MIKPOOPraHi3MiB BIAMIYEHO AOCHIAXKEHHAMU
0arathox BueHux [184, 186, 289, 290].

I3 mocmimxens [171, 291, 292] Bimomo, mo MBIl 1 PPP copusitors
pPO3BUTKY B pu3ochepi CUIbCHKOTOCTOMAPCHKUX  KYJbTYp CHUMOIOTHYHOT
MIKpOOIOTH Ta aKTUBI3yIOTh MPOIECHM PO3BUTKY PpOCIHH. [HTpomykiis
arpOHOMIYHO IIHHUX IITaMIB MIKpPOOPraHi3aMiB y puzochepy pOCIHH 3amodirae
PO3BUTKY (DITONATOTEHHUX IITaMIB, YUM TOKpPAIIYEThCS (PITOCAHITAPHUN CTaH
nociBiB. [Ipore 0coO6IMBOCTI BUKOPUCTAHHS MIKPOOHUX IMpenapariB 1 peryiasiTopis
pOCTY POCIMH B MOCIBaX BiBCa TOJIO3EPHOTO Ta iX BIUIMB Ha MIKPOOIOTY €
JOCIIIHPKEHUMH HEIOCTAaTHBO.

VY pesynbTaTi BUKOHaHUX nociimpkeds y 2019-2021 pp. BcTaHOBIIEHO, 1O Y
dazy BuXoIy B TpYyOKY KyJbTYPH UHCEJIBHICTH OakTepiii Ta MIKPOMIIETIB Yy
pusocdepi BiBca Trojio3epHOro 3anexkana Big HopMm BHeceHHs MBII ta cmoco6iB
3actocyBanHsi PPP, moromHux ymoB, MmO CKIQgaauch y POKUM BUKOHAHHS
nocimkens (Jomarok B, Tadm. B.1, B.2). Tak, HaiiOinbIna YnceIbHICTh OaKTepii 1
MIKpOMIIIETIB Y pu3zocdepi BiBca nmpocrexysanach y 2020 p., Hatimenmra y 2019 p.,
0 Y3TOJDKYETHCA SK 3 TIOKa3HUKAMHU BOJIOr03a0e3MeYeHOCTi IOCIBIB, TaK i3
MPOXO/DKEHHSIM Y HUX (Pi31070r0-010XIMIYHUX TPOIECIB, y TOMY 4YHCTl U
(OTOCHHTETUYHUX, BiJ SKUX 3aJICKUTh BUAUICHHS B KOPEHEBY CUCTEMY €KCYIaTiB
[59, 96]. 3acrocyBanHs s TepeanociBHOI OOpOOKM HACiHHS MIKPOOHOTO
npenapaty Menanopia 'y Hopmax 1,0-1,5 /T 3ymoBiroBano 30UTBbIICHHS
YHCEBHOCTI 0akTepiil puzocdepu BiBca ToJ03E€PHOTO y BIAHOIICHHI 10 KOHTPOJIO
BinoBinHO 3a pokamu Ha 15-18% (2019 p.); 10-14% (2020 p.) i 12-16% (2021
p.). 3a BukopuctanHs MenaHopizy 3 ArpoyialToM Jjsi oOpoOKM HaciHHS BiBca
rOJIO3EPHOIO YMCENBHICTh OakTepid y puzocdepi KylabTypu NEpeBUIllyBajia

KoHTpoJb y 2019 p. Ha 20-26% ta Ha 18-23% y 2020 p.
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30UTBIIIEHHS] YMCENBHOCTI MIKpOOiOTH pu3oc(epu BiBCa TOJ03EPHOr0 OYII0
TAKOXK Yy BapilaHTax 3a MOCXOJ0BOro BHeceHHs Arposaity y HopMmi 1,0 n/ra Ha
¢dboH1 00poOku HacinHs nepena ciBooro MBIl Menanopi3 y nopmax 1,0; 1,251 1,5
J/T, 1€ TIEPEBUILICHHS 10 KOHTPOJ ckianaino y 2020 p. 14-22%, pa3om 3 Tum,
CIiJlT 3a3HAYUTH, ILIO0 13 HAPOCTAaHHAM HOPM 3acToCyBaHHS MenaHopizy ix
YUCEIbHICTh 30 IbIITYBAJIaCh.

HalionTumanpHIIIUM BIUIMBOM Ha PO3BUTOK OakTepidi puszochepu BiBca
roJIO3epHOT0 BUpI3HsIACh Kommo3uiliss Menanopi3z (1,0-1,5 n/T) + Arponair (0,26
1/T) + Arpomnait (1,0 s1/ra), ne nepeBUIEHHS 10 KOHTPOJO CKIIAIao 32 pOKaMH 6;
24 1 38%.

CTOCOBHO pO3BUTKY MIKpPOMIIETIB y pu3ocdepi BiBca T0OJ03E€PHOTO, TO
BripooBxk 2019-2021 pp. iX po3BUTOK MEPEBHIYBAB KOHTPOJIb Y BCiX BapiaHTax
nocriny (Jomarox B, Tadn. B.1, B.2). Tak, npu 3acrocyBanHi MejgaHOpi3y y
Hopmax 1,0-1,5 i/t ans oOpoOku HaciHHS BiBCa TOJIO3EPHOTO YHCEIIBHICTD
MIKPOMIIIETIB TIepEeBUIyBaJIa KOHTPOJIb y a3y BUXOIY POCIUH B TPyOKy Ha 3—
10% (2019 p.); 2-7% (2020 p.) 1 3-11% (2021 p.). 3a KOMILJIEKCHOTO
BUKOPHUCTAHHS JJi1 OOpoOKM HaciHHS cymimer MenaHopisy 3 ArpojaiTtom
YHCENIbHICTh MIKPOMIIIETIB 3pocTana 10 KoHTpouto y 2019 p. na 14-20%, y 2020
p. — 10-17%, y 2021 p. — 14-19%, pa3oM 3 TUM, 32 BUKOPUCTaHHS ILUX K€
CyMiIlel 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 4YuCeNnbHICTh OakTepili y pu3ochepi KyabTypu Majia TEHJCHIIIIO /10
MiJIBUIICHHS 3 HapoCTaHHSAM HOpM 3actocyBaHHs MBI (tabn. 4.1). Tak, y ¢asy
BUXOJy B TpyOKy, micisi oOpoOku HaciHHA Memanopizom y Hopmi 1,0 n/t
YHUCENBbHICTh OakTepiil y pu3ocdepi BiBca TOJI03EPHOTO MEPEBUITYBaAIA TOKA3HUKA
KoHTpodto Ha 12%, BomHouac 3a HOpM BuKopuctanmHs MBII 1,25-1,5 n/t ix

YUCEIbHICTh BIIHOCHO KOHTPOJIIO MigBHIYyBaach Ha 14—16%, 1m0 MoKe CBITUUTH
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PO MOKpAaIleHHs iXHBOI IISVIBHOCTI BHACHIAOK /il KOMIUIEKCY Oakrtepii 1

MIKPOMILIETIB, 10 BXOAATH J0 CKJIAAy MIKpOOHOIO Mmpenapary.

Taonuis 4.1

3arajbHa YnceJbHICTh MIKP00ioTH pu3ocdepu BiBCa roJI03epHOIo 3a Ail
MBII Meaanopis i PPP ArpoJaiit

(da3za Buxoay B TpyOKY, cepenne 3a 2019-2021 pp.)

bakrepii MikpomineTu
BapianT g0y THUC. %{YO % 10 THC. {(YO % 10
BT KOHTPOITIO BT KOHTPOJTIO
TPYHTY TPyHTY
bes 3acrocyBaHHs npenapaTiB 853 100 997 100
(KOHTPOJIb)
Menanopisz 1,0 /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
Menaropis 1,0 /'t + 1003 118 256 113
Arponaiit 0,26 n/T
Menanopis 1,25 n/t +
Arponaiit 0,26 1/1 1024 120 260 115
Menanopis 1,5 /T +
Arponaiit 0,26 1/1 1049 123 270 119
Arponaiit 1,0 n/ra 947 111 231 102
Menanopi3z 1,0 /T +
Arponaiit 1,0 n/ra 980 115 247 109
Menanopis 1,25 n/t +
Arponaiit 1,0 n/ra 992 116 251 111
Menanopi3 1,5 n/t +
Arponaiir 1,0 /ra 1034 121 265 117
Arponaiir 0,26 1/t + 974 114 242 107
Arpomaiit 1,0 n/ra
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

Ipumimxa: “— max i Min snauenns 3a poxu OoCAiONCEHb
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3a BUKOPHUCTAHHS JIsl 00poOKHM HaciHHsA Memanopizy y Hopmax 1,0-1,5 a/ty
cymimax 3 PPP Arpomnaiit 0,26 1/t 3aranbHa 4hcenbHICTh OakTepiit y pusocdepi
BiBCa T'OJI03E€PHOIrO 3pOCTajia y BIAHOLIEHHI 10 KoHTpoato Ha 150; 171; 196 rtuc.
KYO B 1 r rpynty 1a Ha — 46; 55; 61 tuc. KYO B 1 r rpyHTYy y NOpiBHAHHI 3
BaplaHTaMU 13 CaMOCTIMHUM 3acTocyBaHHsIM MenaHopizy. Buecennss PPP
Arpomnaiit y Hopmi 1,0 51/ra no ¢poHy nepeanociBHOi 00poOKU HACIHHS MIKPOOHUM
npenapatom Menanopiz (1,0-1,5 1/T) 3 perynsiTopoM pocTy pociuH ArponaiT
(0,26 1/T) 3yMOBWJIO PICT YHCEIBHOCTI IPYHTOBHX OaKTepiii y MOpPIBHSIHHI 3
koHTposeM Ha 24-34%. Ile moxe Oyt 00yMOBiIeHO MO3UTUBHUM BruiiBoM MBII
ta PPP Ha ¢QopmyBaHHS 10AaTKOBOI TMJIONII KOPEHEBOI CHUCTEMHU POCIHMH Ta
MiBUIICHUM BUIUJICHHAM HEIO0 €KCYAaTiB, HEOOXITHUX ISl KUBJICHHS MIKpPOOHUX
yrpynosans [180, 184, 293].

CrocTepekeHHS 3a PO3BUTKOM YHMCEIBHOCTI MIKPOMILETIB Y pusochepi
BiBCa TOJI0O3€pHOTO y (ha3zy BHUXOAY POCIMH y TpyOKy IMOKa3aju, M0 B YCIX
JIOCJIITHUX BapiaHTax, Jie BUKOPUCTOBYBAJIM O10JIOT1UH1 IIpenapaTH, iX YNCEIbHICTh
3pocrtana. Tak, 3a 00poOku HacinHs MemnaHopizom y mopmax 1,0; 1,25; 1,0 n/t
YUCEIbHICTh MIKPOMIIIETIB Y BapiaHTaX JOCHIAy MePEBUIIlyBaJia KOHTPOJb Ha 3; 6 1
10% BigmoBimHO, TOMI SK 3a KOMOIHOBAaHOTO 3acTOCyBaHHS MemaHopizy y
BUIIIEHABEACHUX HOpMax 3 Arpojaiitom y Hopmi 0,26 71/T, mepeBHIIEHHS iX
YUCEIBHOCTI Y BITHOIICHHI JO KOHTpoJto ckiaagaito 13; 15 1 19% siamoBinHoO.
OO6pobOKa HaCIHHA BiBCa TOJI03E€PHOTO JIMIIE ATPOIANTOM MpU3BENa 10 30 UTBIICHHS
YHCEIIbHOCTI MIKPOMIIIETIB Y pu3ocdepi BiBca Ha 4%. BogHoyac 3a KOMIIIIEKCHOTO
BHECEHHS JOCIIIKYBaHHUX MpernapaTiB (00poOka HaciHHs Memanopizom 1,0; 1,25 1
1,5 n/r + Arpomaiit 0,26 n/T + mocxonoBe BHeceHHs Arposaity 1,0 n/ra)
YHCENIbHICTh MIKPOMINETIB 'y pusochepi KymnbTypu 3poctama Ha 25-42%.
OpeprkaHi 1aHi y3roJUKYHOThCSA 3 JaHuMHM iHIuX BYeHux [180, 185, 186], sxi 3a
BukopuctanHs MBIl 1 PPP sk okpemo, Tak 1 B KOMIUIEKCI CHOCTEpiraiu
MOKPALIEHHS PO3BUTKY TIPYHTOBUX MIKPOOpPraHi3MiB, y TOMY 4HClIl H

MIKPOMIIIETIB.
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[lopiBHSHHSA OOMIKIB YHMCEIBHOCTI MIKpOOpraHi3MiB y a3y UBITIHHS 3
(da3010 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 JOCHKEeHb (Tabn. 4.2), mo € CBITYEHHSM 3HAYHOI

aKkTUBI3alli MIKPOOHUX MPOLECIB Yy IPYHTI.

Tabnuis 4.2
3arajbHa YnceJbHICTh MIKP00ioTH pu3ocdepu BiBCa roJI03epHOro 3a Ail
MBII Meaanopis i PPP Arpouaaiit (¢pa3a uBitinas, cepeane 3a 2019-2021 pp.)

bakrepii MikpowmineTu
BapianT nocniny . {{ YO % 1o e {( YO % no
BT KOHTPOJTIO BT KOHTPOJTIO
IPYHTY IPYHTY

be3 3acTocyBaHHs mpemnaparis
(KOHTPOIIB) 910 100 248 100
Memanopis 1,0 i/t 1020 112 253 102
Memanopis 1,25 /T 1040 114 259 104
Memanopis 1,5 a/T 1070 118 266 107
Arponaiit 0,26 1/T 1025 113 257 104
Memanopi3 1,0 n/T +
Arponaiit 0,26 1/t 1100 121 272 110
Memanopis 1,25 n/T +
Arponaiit 0,36 1/t 1128 124 274 111
Memnanopi3 1,5 n/T +
Arpomaiit 0,26 1/t 1169 129 283 114
Arpomnaiit 1,0 n/ra 1012 111 251 101
Memanopi3 1,0 n/T +
Arpomaiit 1,0 1/ra 1052 116 264 107
Memanopis 1,25 n/T + 1082 119 269 109
Arpomaiit 1,0 n/ra
Menasiopis 1,5 n/r + 1144 126 278 112
Arponart 1,0 1/ra
AArporaitr 0,6 i+ 1043 115 261 105

rponait 1,0 i/ra
Menanopi3 1,0 /T +
Arpomaiit 0,26 /T + 1183 130 292 118
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomaiit 0,26 1/T + 1211 133 302 122
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiit 0,26 1/t + 1256 138 316 127
Arponair 1,0 n/ra

HIPys 29-33 10-14

Ipumimxa: “— max i Min snauenns 3a poxu OocaioNceny
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Tak, y cepelHbOMY 3a pPOKM JOCHIIIKEHb 32 BUKOPUCTAaHHSA MIKPOOHOTO
npenapaty Menanopi3 y Hopmax 1,0; 1,25; 1,5 n/t yncenbHicTh OakTepiit y dasy
LBITIHHS 3pOCTalia Y BIIHOIIEHH] 10 (a3u BUXo1y B TpyOKy pocyivH Ha 63; 71 1 82
tuc. KYO B 1 r rpynry, MikpomiuetiB — 20; 19 1 17 tuc. KYO B 1 r rpynty. ¥V
JOCIIIHUX BapiaHTaX 3 KOMIUIEKCHUM BUKOPUCTAHHAM [ 0OOpOOKHM HACiHHS BiBcCa
rosozepaoro MBIT Menanopiz (1,0; 1,25; 1,5 a/t) 3 PPP Arpomnaiir (0,26 /1)
BIZI3HAYCHO 3POCTaHHS YHCEIbHOCTI puzochepHoi MikpoOioTn Ha 21-29% (ms
Oaktepiit) 1 10-14% (mans  wmikpomineriB). BHCOKI TIOKa3HHKH PO3BHUTKY
pu3zocPepHUX MIKpOOpraHi3mMiB OyJiM BiAMIYEHI 32 BHECEHHS BUIE3raJaHUX HOPM
MBII 1 PPP 3 nocxonoBum BHeceHHsiM PPP Arpomaiit (1,0 si/ra), ne 3aranbHa
YUCeIbHICTh OakTepidt 3poctana q0 KoHTpoiro Ha 30-38%, a mikpomireTiB — 18—
27%.

Takum uyumnom, MBIl Memanopis y wHopmax 1,0-1,5 n/t, mpo
BUKOPHUCTOBYBABCS SIK OKpeMO, Tak 1 B komiuiekci 3 PPP Arponaiit y nHopmi 0,26
n/T ta 1,0 n/ra, y 3HauHiii Mipi BIiMBae Ha (GOPMYyBaHHS YUCEIIBHOCTI pu3ochepHOi
MIKpOOIOTH B TOCiBax BiBCa TrOJIO3EPHOrO. 3aCTOCYBaHHS JaHUX MpernapaTiB y
KOMIIJIEKCI IMTOCHITIOE iX Jif0 Ha MIKpOOI1OTY IPYHTY, pa3oM 3 TUM HaWKpallli YMOBH
Ui 11 pO3BUTKY CTBOPIOIOTHCS 3a BUKOPHCTaHHSA MenaHopidy y Hopmi 1,5 1/t B
CYMIIII 3 PETYIATOPOM POCTY POCIUH ArpojaldiT B HOpMi 0,26 J1/T 3 BHECEHHSM I10
nanomy ¢ony nporo x PPP y nHopmi 1,0 m/ra, mo o0OyMOBIIOBagocs SK
dbopMyBaHHAM JOJATKOBOI IUIONIII KOPEHEBOI CHCTEMH, HEOOXiMHOI Is
KOJIOHI3aIlli MIKpOOpraHi3aMamMu, TaK 1 BUIUICHHSAM HEIO OUIBIIOT KiTBKOCTI
eKkcyaariB  (BHACHIOK KOMIUIEKCY UYHWHHHKIB, 3yMOBJCHUX AaKTHBI3aIli€l0

¢b1310710T0-010XIMIYHIX MPOIIECIB y POCINHAX).

4.2. YnceJIbHICTh OCHOBHHUX €K0JIOT0-TPO(IiYHUX Ipyn

[Tpu BHUBYCHHI it 010JI0TTYHUX npenaparis y MociBax

CUILCHKOTOCTIOJAPCHKUX KYJBTYP BaXKIMBUM € JOCHIKEHHS iX BIJIMBY 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
MikpoOGiotu [97, 124, 294, 295]. MikpoOHHMii [IEHO3 IPYHTY KOPEHEBOT 30HH POCIUH
— 1I€ CKJIaJHE YIpYyHOBaHHS PI3HOMAaHITHUX MIKPOOPraHi3MiB, IO YIOPSAKOBaHE
Ha OCHOBI TpodiuHKX B3aemoii [96, 296].

HasiBHICTh y I'pYHTOBHX €KOCHCTEMax pI3HUX IPYI MIKPOOPraHi3MiB, SKI
BIIPIBHSIOTBCA 3a OI10JIOTTYHOI 1 O10XIMIYHOK CHenu(IuHICTIO, 00YMOBIIOE
NPOXOJKEHHSI TPYHTOTBOPYMX MPOIECiB 1 (OpMyBaHHS MPOTYKTUBHOCTI LIEHO31B.
KinbkicHu# ckiaj 1 CriBBIAHOUIEHHS! OKPEMUX MPECTAaBHUKIB MIKPOOHOTO LIEHO3Y
pu3ocdepr 3HAYHOIO MIipOI0 3aJICKUTH BiJl HAAXOIDKEHHS POCIMHHUX BUIIICHB,
K1 (GOPMYIOTHCS BIMOBIAHO 10 YMOB PO3BUTKY Ta KUBJIeHHsS pociuH [128, 139,
297].

Psn Buennx [171, 180, 184, 298, 299] y cBOiX MOCHIIKEHHSX BigMidain
MiIBUIICHHS aKTUBHOCT1 azoTdikcamii y 2-3 pa3u B KOpEHEBi 30H1 0000BHX
POCJIMH 3a TIePEAINOCiBHOI OOpOOKM HACiHHSA MIKPOOHMMH TIpenapaTaMu Ta
peryasTopaMyd pOCTYy POCIWH, TakoXX 3a3Hadanu mpo 3xaatHicte MBIT 1 PPP
CTUMYITIOBATH Y puzocdepi OUTBIIOCTI CLIBCHKOTOCTIOAAPCHKUX KYJIBTYP PO3BUTOK
CIIOHTAaHHUX MIKPOOPTaHi3MIB.

ExcniepumenTanbH1 JTOCTIPKEHHS 3 BUBYCHHS il MIKpOOHHMX IperapariB
IIPOJICMOHCTPYBAJIM aKTUBHUH PO3BUTOK 3arajibHOI KIJTBKOCT1 MIKPOOPTaHI3MIB 1 1X
Ipyn MpU BUPOIIYBAaHI SYMEHIO SPOTO, TPEUKH, KYKYPYI3H, TPUTHKAIEC O3UMOTO.
Tak, 3arampHa 4YKMCENTBHICTH MIKPOOPTaHi3MIB y puzocdepi pOCiIuH 3pocTayia Ha
20-45%, xinbKicTh aMOHI(IKYBabHUX, HITpU(]PIKYBaTbHUX 1 a30T(PIKCYBATBHUX —
Ha 9-22%, nemomno3opyiniBaux — 14-30% [96, 180, 185, 186, 300, 301].

HaBenenuii aHaii3 HayKOBMX JDKEpeJ TOKa3aB, IO 3aCTOCYBaHHS
MIKpOOHHMX TIPETapaTiB 1 PeryasiTOPiB POCTY POCIHUH Y TEXHOJOTISIX BUPOITYBaHHS
CUTbCHKOTOCIIOIAPCHKUX KYJBTYp JA€ 3MOTY BHUPIIIUTH MPOOJeMy MOKpaIeHHS
MIKpOOIOJIOTIYHOT ~ aKTUBHOCTI ~ TPYHTY 1  TABUIICHHS  YPOXAHHOCTI
CUTBCHKOTOCIIOAAPCHKUX KYJBTYP 32 OJJHOYACHOTO MOKPAIIEHHS i1 SIKOCTI.

VY pe3ynbTaTi BUKOHAHUX JOCHIIKE€Hb 3 BUBUEHHS il pizHuX HOpM MBII

MenaHopi3, BHECEHHUX 3a PI3HMX crnocoOiB 3actocyBaHHsi PPP  Arponaiit, Ha
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YHUCEJIbHICTh OCHOBHHMX €KOJIOTO-TpO(IUHUX TPyl MIKpPOOPraHi3MiB y puzocdepi
BiBCa TOJIO3EPHOIO, BCTAHOBJIEHO 3aJI€KHICTh iX PO3BUTKY B KOMOIHaMil
npenapariB, MOTOJAHMX YMOB Ta (I310JOTITYHUX OCOOJMBOCTEH OKpEMHUX TIpyl
6axrepiit (Homatox [, Tadn. A.1-J1.8). Tak, y 2019 poui y a3y Buxoay B TpyoKy
y BapilaHTax, Ji¢ BUKOPUCTOBYBAJW ISl MEPEANOCIBHOI OOpOOKM HACiHHS BiBca
rojiozepHoro MikpoOHui mpemnapar Menanopis y Hopmax 1,0; 1,25 1 1,5 n/t
YHCeJIbHICTh HITpU(DIKYyBaIbHUX OakTepii mepeBuilyBajga KOHTposb Ha 4; 7 1 10%
BIJIMOBIIHO. [lell0 BHUINOI0 YMCENBHICTh JaHUX OakTepidi Oyna y BapiaHTax i3
CYMICHUM BUKOPHMCTAHHSIM JJIsI TIEPEANOCIiBHOI 00poOKM HaciHHsA MenaHopizy y
Hopmax Bim 1,0 mo 1,5 n/tr 3 PPP Arponaéitr y nHopmi 0,26 15/T, 30Kpema
YHUCENIbHICTh  HITpU(]IKyBadbHUX OakTepii y [JaHMX BapiaHTax JOCIiTy
nepeBuillyBajia KoHTpoidb Ha 13-22%, a BapiaHTH 3 BUKOPUCTAHHSAM JIUIIE
Menanopizy — Ha 7-11%.

3a Bukopuctanas PPP Arponaiit y Hopmi 1,0 n/ra Ha doni nii Menanopizy y
Hopmax 1,0; 1,25 1 1,5 5/t uucenbHICTh HITpUQIKYBATLHUX OakTepii
3MEHIITyBajacsl y BIIHOIIEGHHI /10 BapiaHTIB 13 MEPEANIOCIBHOIO 0OPOOKOIO HACIHHSI
cyMmimro OlonpenapaTiB Ha /; 7 1 3 THC. KJIITHH/T IPYHTY, NMPOTE MEPEBUIITyBaja
YUCEIbHICTh OaKTepii BIMHOCHO KOHTpoito Ha 11; 14 1 24 Tuc. KITHH/T TPYHTY.
HatiBuma yucenbHICTh TOCHIKYBaHUX OakTepiil crocrepiransach 3a IMOEIHAHHS
HepeAnociBHOIO 00poOITKY HaciHHSA cywmimmmio MenaHopidy 1 Arpomaity 3
HACTYIMHUM OOTMPUCKYBAHHIM BETETYIOUMX pOCIHH ArponaiitoMm. Tak, y BapiaHTi
Menanopiz 1,5 n/t + Arpomaiit 0,26 n/t + Arpomaiitr 1,0 5/ra 4YucenbHICTH
HITpU(IKYBaIIbHUX MIKPOOPTaHi3MiB MEPEBUIIYBaJla MOKA3HUKU KOHTPOJO Ha 43
TUC. KJIITHH/T TPYHTY, a y TOpPIBHAHHI 3 BapianHToM MenaHnopiz + Arponait
(06pobka HaciHHS mepen ciB6or0) — Ha 8—16%.

[Tpu mocnimkenHi HiTpudikyBanpbHUX OakTepit y 2019 p. y da3y nBitinas
BiBCa TOJIO3EPHOTO  BCTAHOBJEHO 30IIBIIEHHS iX  YHCENBHOCTI, MpOTE
CIOCTEpIrajiach aHAJIOT1YHa 3aJI€KHICTh PO3BUTKY IIUX MIKPOOPTaHi3MiB Bl HOPM
Ta crnoco6iB BHeceHHs1 Menanopizy 1 Arpomnaity (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 n/tr 3 Arponaiitom y Hopmi 0,26 /T 3 HAcTymHOIO
00po6OKoro mociBiB Arposnaiitom y Hopmi 1,0 si/ra, o 3a6e3neunsio nepeBUIleHHS
MOKa3HMUKIB KOHTpoO Ha 47; 53 1 71 Tuc. KIITUH/T TPYHTY Ta MPOTHU BAPIAHTIB 3
00poOKoOI0 HaciHHA mepen ciBOoro cymimmo Memnanopidy 3 Arponaiitom — Ha 21
21129 THC. KIITUH/T IPYHTY.

Y 2020 ta 2021 pokax y (¢a3zax BUXOAYy B TpyOKy Ta ULBITIHHS BIBCa
rOJIO3EPHOTO  CIIOCTEpirajiach  MOAiOHa  3aJEXKHICTh  MIOJO0  YHCEIBHOCTI
puzochepHux HITpU(DiKyBaabHUX OaKTepil.

VY cepenHboMy 3a pokamMu JAOCHIKeHb Yy (a3y BUXOIYy B TPYOKy y
BapiaHTax, /¢ BUKOPUCTOBYBaJIM JJii OOpoOKM HaciHHa mnepen ciBboro MBII
Memnanopi3 y nopmax 1,0; 1,25 1 1,5 1/t uncenbHICTh HITpU]IKyBaTbHUX OaKTepiid
nepeBuInyBajia KoHTpodb Ha 4; 6 1 9%, a y a3y uBiTiHHa — Ha 5; 6 1 9%
BIZIMOBIIHO 110 HOpMmU (TaOi. 4.3, 4.4). Taka >k 3aJieXKHICTh MPOCTEKYBajJach 3a
BUKOPUCTaHHS AaHUX HOpM MenaHopi3y y CyMillli i3 peryiasiTopoM pPOCTy POCIHH
Arponait (0,26 1/T), ane YUCENBHICTh HITPU(PIKYBAIbHUX OakTepil y TaHUX
BapiaHTax JOCIiAy mepeBuIlyBajga KOHTposib Ha 11-21% y a3y Buxomy B TpyoKy
1Ha 11-20% — y ¢a3y nBiTiHHS; MOPIBHSAHO JI0 BapiaHTIB okpemoi aii MenaHopizy
— 7-11% Tta 6-10% BignmoBigHO (ha3zaM BereTarii.

3a Bukopuctanus PPP Arponaiit y Hopmi 1,0 n/ra Ha ¢oni nii Menanopizy
BCTAHOBJIEHO, M0 31 30imbmeHHsM Hopmu Big 1,0 mo 1,5 n/t umcenbHICTH
HITpU(IKYyBaIbHUX OAKTEPi MOPIBHAHO 0O BapiaHTIB i3 CyMINIIIO Oi0mpenaparib
3MEHIIIyBajacs, IpoTe A0 KOHTPOIIO — MiABUIINyBajack Ha /—16% y ¢a3y Buxony B
Tpyoky Ta 8-17% — y a3y niTinua. HaliBuia 4wcenbHICTh TOCIIIKYBaHUX
OakTepil crocTepiraiiach 3a TMOEMIHAHHS TEPEANOCIBHOTO OOPOOITKY CYMIIIIIIO
Menanopi3y i1 ArponaiiTy Ta 0OPHUCKYBaHHIM BETETYIOUUX POCIUH ATPOTAUTOM.
Tax, y Bapianti Memanopiz 1,5 n/t + Arpomaiit 0,26 n/T + Arpomaiir 1,0 n/ra
YUCEIBHICTh HITPU(PIKYBATBHUX MIKPOOPraHi3MiB TMEpEBUINyBaJIa TMOKa3HUKU
KOHTPOJIO y ¢da3u BUXoay B TpyOKy Ha 47 THC. KJIITHH/T TPYHTY, IBITIHHI — 66

TUC. KIITHUH/T TPYHTY.
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Taonuis 4.3

YuceJbHICTH OKPEMHUX TPyl MiKpo0ioTH pu3ocgepu BiBca
rososepHoro 3a aii MBII Meaanopis i PPP Arponaiir

(dpasa Buxony B TPyGKY, cepeane 3a 2019-2021 pp.)

Hitpudiky- | Llemtonoszo- | Azotobacter, | Clostridium
BaJIbHI TTHYHI % obpocnux | pasteurianum,
MIKpO- MIKpO- KOJIOHIIMH | THC. KJIITHH/T
Bapiant nocniny OpraHi3MH, | OpraHi3mu, IrPYAOYOK IPYHTY
THC. THC. TPYHTY
KJIITAH/T KJIITUH/T
TPYHTY TPYHTY

be3 3actocyBanHs
npenaparis 150 240 69 5,14
(KOHTPOJIb)
Menaunopis 1,0 n/t 156 248 72 5,33
Menanopis 1,25 a/T 159 254 75 5,46
Memanopis 1,5 n/T 163 260 78 5,59
Arponaiit 0,26 1/T 157 249 73 5,38
Menaunopi3z 1,0 /T + 167 269 80 577
Arpomait 0,26 11/T ’
Menanopis 1,25 a/t
+ Arponaiit 0,26 1/T 172 275 83 5,93
Menanopis 1,5 /T +
Arpomaiit 0,26 11/T 181 284 86 6,14
Arpomaii 1,0 11/ra 154 245 70 5,31
Menanopi3 1,0 /T +
Arpomnaiit 1,0 n/ra 161 258 " 2,95
Menanopis 1,25 a/t
+ Arpoumaiit 1,0 i/ra 164 263 ” 5,64
Menanopi3 1,5 n/t + 174 278 84 596
Arpomnaiit 1,0 n/ra ’
AArporaitr 0,26 i+ 160 256 76 5,50

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

HIPys 10-16 9-11 2-4 1,31-1,94

Ipumimxa: “— Max i Min snauenns 3a poxu 0o0CAiONCEHb

[loxibHoto Oyna i AOCHIKYBAaHUX MpernapaTiB Ha piCT 1 PO3BUTOK Yy

puzocdepi BiBca roJI03€pHOrO IENI0I030ITHUHUX OakTtepii ([lomatox JI., Tadm.
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.3, J1.4). IIpoTe 3pocTaHHsl YMCENBHOCTI AOCHIIKYBAHUX MIKPOOpPraHi3MiB Oyio
neno OuThIl BUpaxeHuUM. Tak, y cepeanbomy 3a 2019-2021 pp. mocnimkeHs 3a
MepenociBHOI 00pOOIKM HACIHHS BiBCa TOJIO3EPHOTO MIKPOOHUM IMpernapaToM
Menanopiz 31 30uibmieHHsM Hopmu Big 1,0 mo 1,5 1/T 4yucenbHICTH
LETI0I030JITHYHUX OakTepiil 30uibyBanacs y a3y Buxoay B TpyOky Ha 3—8%
(trabn. 4.3). 3a cymiCHOr0O BHUKOPUCTaHHS JOCIIIPKYBAHMX IMpenapariB s
NepeinociBHOI OOPOOKHM HACIHHS BIAMIYEHO aKTUBHIMIMK picT mux Oakrepiit. Tak,
3a BUKOpHUCTaHHs cymitri Menanopisy (1,0; 1,25; 1,5 a/1) 3 Arposnaiitom (0,26 1/T)
YUCEIBHICTh IETIONIO30MITUYHUX OakTepiit 30utbmunace Ha 12-18%. Opnak
HAaWBHUINMK pe3yabTaT OyJ0 BIAMIYEHO 3a TNEPEANoCiBHOI OOpOOKHM HaCIHHS
cyMimmnto npenapariB Menanopi3z y Hopmi 1,5 1/t 1 Arponaiit y Hopmi 0,26 1/t 3
HACTYNMHUM OOINpPHUCKYBaHHAM TOCiBIB Arpomaiitom y Hopmi 1,0 n/ra, ne
YHUCEJIbHICTh IENI0I030JITUYHUX MIKpOPraHi3MiB MEpPEeBUIIUIIAa KOHTPOJIb Ha 26%
BIJIITOB1HO.

[Toxgi6HOIO Oyna Jisg JOCHIDKYBaHUX mpernapariB  Ha (OpMYyBaHHS
YUCEIBHOCTI Y pu3ocdepi BiBca TOI03EPHOTO HETIOIO30JITHYHUX OaKkTepidl y dazy
1BiTiHHA (Tabn. 4.4). Tak, y cepeIHhOMY 3a POKH JOCIIDKEHB 3a MepearociBHOT
0o0poOKM HaciHHS BiBca MIikpoOHuUM mpemapatom Memanopiz (0,1-1,5 /1)
YUCEIBHICTh IETI0N030ITUYHNX OakTepiit 30utbImyBasiacs Ha 11-23 Tuc. KIITUH/T
IPYHTY. 3a BHUKOpPUCTaHHs cyMimi Menanopizy 3 Arpomnaiitom (0,26 1/T)
YHCENIbHICTh IETI0NI030JITUYHIX OaKkTepii 30uIbIyBanachk Ha 31-52 Tuc. KIITUH/T
IPYHTY JI0 KOHTPOJIIO, aji¢ HaWBHIIY YUCENBHICTh JaHUX OaKTEpiil OyJI0 BiAMIYEHO
3a mepeanociBHOT 0OpOOKHM HACIHHS CYMIIIIIIO npenapariB MenaHopiz y Hopmi 1,5
/T 1 Arpomaiit y HOopmi 0,26 1/T 3 HacTymHUM OOINPHUCKYBAaHHSM TIIOCIBIB
Arpomaittom y HOpMi 1,0 71/ra, 1o mepeBUIryBaio KOHTPOJb Ha 78 THC. KIITHH/T
IPYHTY.

3pOCTaHHS YUCEIBHOCTI OKPEMUX TPYI MIKpOOpraHi3MiB y puzocdepi BiBca
rOJIO3EPHOIO 32 CYMICHOTO BUKOPUCTAHHS O10JIOTTYHHUX MPENapaTiB y3roIKy€eThCs

3 aKTUBHUM IMPOXOKEHHAM (P1310J0TTUHUX Ta 010XIMIYHHMX MPOLIECIB Yy POCIUHAX,
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3aBSKM SIKUM 30UIbIIYETHCA HAAXOIKEHHS B pu3ochepy KUBUIBLHOTO CyOCcTpaTy

JUTSL MIKpOO10TH — KOPEHEBUX BUJIUICHD.

Taonus 4.4

YuceJbHICTH OKPEMHUX TPyl MiKpo0ioTH pu3ocgepu BiBca
roso3epHoro 3a aii MBII Menanopis i PPP Arponaiir
(daza usitinns, cepexne 3a 2019-2021 pp.)

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

IPYHTY IPYHTY
be3 3acrocyBanHs
npernapariB 193 349 75 11,38
(KOHTPOJIb)
Memanopis 1,0 i/t 202 360 77 11,89
Menanopis 1,25 a/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 1/T 215 380 84 12,78
Menanopis 1,25 n/t
+ Arpoumnaiit 0,26 11/T 223 388 85 13,07
Menanopi3 1,5 n/t +
Arpomait 0,26 1/T 232 401 89 13,65
Arpomair 1,0 1/ra 200 357 76 11,74
Menanopi3z 1,0 /T +
Arponaiit 1,0 n/ra 208 369 81 12,25
Menanopis 1,25 a/t
+ Arpomaiit 1,0 n/ra 211 818 & 12,52
Memnanopis 1,5 o/t + 226 395 87 13.32
Arpomaiit 1,0 n/ra :
ATPOTAHT 0,36 T+ | 507 367 80 12,14

rpomaiit 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
+ Arpomaiit 0,26 11/T 244 412 95 14,32
+ Arpomaiit 1,0 i/ra
Memnanopis 1,5 o/t +
Arpomaiut 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 snauenns 3a poxu OocaioNceny
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BaxnuBe  3HaueHHs ~ ceped TPYHTOBOI  MIKpOOIOTM  BIAITparoTh
MIKpOOpPraHi3MH, SIKI YTBOPIOIOTH aKTUBHI a30T(iKCyBajdbHI acomiamii 3
KyJIbTYpHUMU pOCIMHAMH. YHUCEIBHICTh a30T(IKCYBaJIbHUX OakTepil poay
Azotobacter i Clostridium pasteurianum y pusocdepi BiBca TOJIO3E€pPHOTO, SIK
MOKa3aJli JOCTIIKEHHsI, TaKOX 3ajiekaja Bl HOPM Ta CIoco0iB 3aCTOCYBaHHS
MiKpoOHOTro Tipenapaty MemaHopi3 1 peryasaropa pocty pociud Arponait. Tak, y
CepeIHhOMY 3a POKH JOCIKeHb y (a3zy Buxoay B TpyOKy y BapiaHTax i3
3aCTOCYBaHHSM JIJIsl MepeanociBHo1 oOpoOku HaciHHga Menanopizy y Hopmax 1,0;
1,25 1 1,5 i/t BiAMIYE€HO MO3UTUBHUI BIUIMB Ha KUIBKICTh a30T¢IKCYyBaJTbHUX
OakTepid, 30Kpema s Oaktepiii pomy Azotobacter mepeBHICHHS MOKa3HUKIB
KOHTpoIt0 cTanoBmiIo 4; 9 1 13%, Gaxtepiii poxy Clostridium pasteurianum — 4; 6
1 9% BinmoBigHO 10 HOpM (Ta6um. 4.3, Jlomarok /1., Tadn. /1.5, J1.6).

3pOCTaHHs YHUCEIBHOCTI TIPYHTOBUX a3oTdikcaropiB Ha 16-25% pony
Azotobacter ta ma 12-19% pomy Clostridium pasteurianum y nopiBHSIHHI 3
KOHTpOJIeM OyJio BiaMideHO 3a cymicHoi aii Menanopizy y Hopmax 1,0-1,5 i/t 3
Arponaiitom y Hopmi 0,26 /T, BogHOYac y JaHMX BapiaHTax JOCIINY
IICPEBUIIICHHS KITBKOCTI Oaktepiit poay Azotobacter i Clostridium pasteurianum
NIPOTH BapiaHTIB 13 BHECEHHsAM juine Memnanopizy cranoBmwio 10-11% ta 8-10%
BIJIITOB1HO.

HaliakTuBHIIIMN pO3BUTOK a30T(iKCYBaAIBHUX OakTepi OyJIO BUSBICHO 3a
Bukopuctanus kommnosuiii MBII Menanopiz (1,0; 1,25; 1,5 n/t) i PPP Arponaiit
(0,26 n/T) mns mepennociBHOT 00pOOiKM HACIHHS 3 HACTYITHUM OOTPHUCKYBaHHSIM
nociBiB PPP Arpomnaiit (1,0 si/ra), 1e mepeBUIICHHS KOHTPOJIIO CKIagaio a0 29—
41% - 3a Oaktepismu pomy Azotobacter i 23-35% — s OGakrepiii pomy
Clostridium pasteurianum. 30UTbIICHHS YHCEIBHOCTI JOCTIDKYBAaHHX TPYII
MIKpOOpTraHi3MiB BIBCa TOJO3EPHOTO BiAOyBajioch 3a pPaxyHOK IHTPOMYKIIii
arpOHOMIYHO I[IHHUX INTaMiB Tpemapaty MemaHopi3, MO0 MamTh BHUCOKY
KOHKYPEHTHY 3JaTHICTb Ta XapaKTepU3ye€ThbCs HEBUOAINIMBICTIO JO YMOB

ICHYBaHHSI.
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HocnimkeHHss a30T(QIKCYBaIbHUX MIKPOOPTaHi3MIB Yy HacTynHy a3y
BereTalli KyJIbTypH 3aCBIIYMIIO aHAJOTIYHY 3aJIEKHICTh 1X PO3BUTKY Bl HOPM Ta
croco01B 3aCTOCYBaHHs Mpenaparis, MpoTe OyJo BIAMIUYEHO 30UIBIIEHHS KUTBKOCTI
JaHUX MIKpOOPTaHi3MiB y MOPIBHSIHHI 10 00Ky y a3y BUXOAy B TpyOKy BiBca
rojo3epHoro. Pazom 3 TuM, HaWMO3UTHUBHIMIMKA BIUIMB MpenapariB  Ha
a30T(iKCyBalIbHY MIKpOO10TY OyJi0 BUSIBJIEHO Yy BapiaHTax 3 0OpOOKOIO HACIHHS
cymimmito Menanopiz 1,5 1/t + Arponaiit 0,26 /T 3 HACTyMHUM OONPUCKYBAHHIM
nociBiB Arponaiitom y HopMmi 1,0 n/ra, ne kinbkicTh Oaktepiit poay Azotobacter
ckianana 99% o0pocaux rpyJ0uoK IPYHTY NPOTH /5% B KOHTPOJIi, OaKTEPiil pory
Clostridium pasteurianum — 14,94 tuc. kaiTus/r rpyHTy npotd 11,38 Tuc. kiiTHH/T
IpyHTY B KOoHTpoui (tadm. 4.1, 4.2., {omatok [1., Ta6mn. 1.7, 11.8).

Takum YMHOM, BUKOPHCTaHHS MIKpOOHOTO Tipenapary MemaHopi3 oKpemo i B
MIOETHAHHI 3 PETYJSITOPOM POCTY POCIWH ATpONailT crpusie OUTbII akTUBHOMY (Y
MOPIBHSIHHI 3 KOHTPOJIEM) PO3BHUTKY OKPEMHUX TPYIl MIKpOOPraHi3miB y puzochepi
BiBca TOJI03epHOr0. HaifOinplma YHCENBHICTh OKPEMHX TPYI MIKPOOPTaHI3MiB B
pu3ocdepi MOCiBIB BiBCa TOJI03€pHOTO (POPMYETHCS 3a CYMICHOTO BUKOPUCTAHHS IS
00pobku mepen ciBooro Hacinag Menanopizy (1,0-1,5 /1) i Arponaiity (0,26 /1) 3
HACTYITHUM OOIPHCKYBaHHSIM TIOCIBIB POCIIMH PETYIIATOPOM POCTY POCIUH ATpOjalT
(1,0 n/ra), ne mepeBUIICHHS Y CEPEIHBOMY 3a POKU JOCTIKEHb Ta BIIMOBIIHO 0
a3 po3BUTKY KYJBTYpH JI0 KOHTPOJIIO ckianano 23—34% — nis HiTpudiKyBaIbHHX
Oakrepiit, 16-26% — menrono3omiTiaHUX OakTepiit, OakTepiii pomy Azotobacter —

23-41%, 6axrepiii poxy Clostridium pasteurianum — 22—35%.

BucHoBkHM 10 po3ainy 4:

1. Buxopuctanus MikpoOHOTO Tipenapaty MenaHopi3 OKpeMo 1 B MOETHAHHI 3
PETYISTOPOM POCTY POCIHH ATPOJIAWT crpusie OUThII akTUBHOMY (y TIOPIBHSHHI 3
KOHTPOJIEM) pO3BUTKY OKpPEeMHX Tpym MIKpoOpraniamMiB y pusochepi BiBca
rojozepHoro. Halibuibla yucenbHICTh OKPEMUX TPYIT MIKPOOPraHi3MiB B pu3ocdepi
MOCIBIB BIBCa TOJIO3€PHOTO (DOPMYETHCSI 32 KOMIUIEKCHOTO BUKOPUCTAHHS JUIS

00poOku Tiepes ciBooro HaciHHsg Menanopizy (1,0-1,5 n/T) 1 Arponaiity (0,26 /1) 3
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HACTYIIHUM OOINPHCKYBAaHHSAM IOCIBIB POCIIHUH PETYISATOPOM POCTY POCIUH ArpoJiaidT
(1,0 n/ra), ne mepeBUIICHHS Y CEPEIHBOMY 3a POKH JOCIIIKEHb Ta BIAMOBIIHO 10
(a3 po3BUTKY KYJIBTYpH A0 KOHTPOIIO CKIaaano 24-55% it 3arajibHOT YUCETBHOCTI
6akrepiit, 18-42% — mia mikpomineris, 23—-34% — i HITpUPIKYBATbHUX OaKTepil,
16-26% — nemono3oaitnyaux Oaktepiit, 23-41% — OGakrepiit poxy Azotobacter,

22-35% — o0akrepiii poay Clostridium pasteurianum.

Mamepianu po3oiny 4 onybaikosano ma anpobosarno 6 npaysix [320].
1. Mapuenko K. HO. YucenbHICTh OKpeMHUX Tpyn MikpoOioTu puzochepu
BIBCa TOJO3EPHOrO0 3a BHUKOPHUCTaHHS OIlOJIOTTYHHUX TmpenapatiB. BicHuk

Ymancekoro HYC. Ymans. 2021. Bunyck 2. C. 37-41.
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PO3/ILI 5
EKOHOMIYHA i EHEPTETUYHA EGEKTUBHICTD
3ACTOCYBAHHS PI3HUX HOPM BIOIPEIIAPATY MEJIAHOPI3 I
PET'YJSITOPA POCTY POCJIMH ATPOJIAWT Y TMTOCIBAX
BIBCA I'OJIO3EPHOI'O

5.1. YpoxkaiiHicTh i AKicTh 3epHa

301IbIICHHS] BUPOOHUIITBA 3€pHA 3 BUCOKMMHU TOKa3HUKAMHU YpPOKaWHOCTI Ta
SKOCTI € OCHOBHHUM 3aBJIaHHSIM arpapHoro cekropy kpainu. IlIBuIke MOMIUpEHHS
HOBHUX COPTIB CUILCHKOTOCIOAAPCHKUX KYJIBTYP 13 30€pekKEHHAM IX IIHHUX O3HAK Ta
BJIACTUBOCTEH € OJIHIE€I0 3 YMOB PO3B’sI3aHHS IIi€1 TPoOJIeMH. 32 OCTaHHE JIECATUPIUYS
OyJ10 CTBOPEHO COPTH BiBCa HOBOTO TIOKOJIIHHS — TOJIO3€PHI COPTH, SIKi Ha BIAMIHY Bij
IUIIBYACTUX MAIOTh OUIBIIMKA BMICT OlIKa Ta HE3aMIHHMX aMIHOKHCIIOT, HIDKYHM
piBEHb BUTpAT MiJ yac nepepoOku, 30upmenuii Ha 30—40% Buxin Kpymnu, CTIHKI 110
OCHUIIaHHs, HaBITh 3a JESKOro MEepPecTOl0, Ha 3€pHIBIl BIJCYTHA IUIIBKA, KPIM TOTO,
rOJI03epHHUI OBEC KYyIIUThCS cuibHime, HiK twiiBdactuii [302, 303]. Jliteparyphi
JaHl 3aCBIAYYIOTh, IO MiABUIIEHHS MPOJAYKTUBHOCTI POCIMH MOXHa JOCITTH HE
JIUIIIE METOJIaMH CEJICKIIil, BHECEHHSIM HEOOXITHUX /103 JOOPUB Ta NMECTUIIUIIB, a U
3a paxXyHOK BKJIIOUEHHsI MIKpOOHHX IpernapariB Ta PEryisTOPiB POCTY POCIHUH O
KOMIIJIEKCY TEXHOJIOT1YHHMX OTepalliidi BUPOIIyBaHHS KylIbTyp. [I03uTHBHMIA BIITUB
MIKpOOIOJIOTIYHUX TMpemnapaTiB Ta PEryasTOpiB POCTY POCIWH Ha (OPMYBaHHS
BPO’KaHOCTI 36pHOBUX KYJIbTYpP BCTAHOBIICHUN Y JOCTIHDKCHHIX 0araTh0X BUCHUX
[185, 188, 198, 202, 207, 304]. Ilpore anHami3 ITepaTypHUX DKEPET MI0I0
KOMITJIEKCHOTO BHKOPHCTAaHHS OIlOJIOTIYHMX TMpemapariB 1 iX BIUIMBY Ha
dbopMyBaHHS YpOXKAMHOCTI BiBCa TOJO3EPHOTO CBITYUTH IPO HETOCTATHIO
BUBYCHICTh JAHOTO MUTAHHS. Y 3B’S3KY 3 IIMM, JOUUILHUM OYJIO BCTAHOBHUTH SIK
pI3HI HOpPMH MIKPOOHOr0 MpemapaTy Ta CHOCOOM BHECEHHSI PEryjsiTopa poOCTy
POCJIMH BIUIMBAIOTh Ha (DOPMYBAaHHSI BPOKAMHOCTI Ta SIKICHUX MOKa3HUKIB 3€pHA

BiBCa roJ103€pHOTO.
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AHanizyloun BIUIMB JOCHII)KYBaHMX IpernapaTiB Ha BpOXKalHICTh BIBCA
roJIO3EPHOrO, CIIiJl BIAMITUTH, 110 3acTocyBaHHs MBIl Menanopi3 y nopmax 1,0;
1,25 i 1,5 n/tr y 2019 poui copusio 30UTBIICHHIO BPOXAWHOCTI KYJIbTYpH
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 rojio3epHoro copry Mupcem 3a BUKOPHMCTAHHSA
MBII Meaanopi3 Ta PPP Arpoaaiit, T/ra

Cepenns

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

POKH
bes 3acrocyBaHHs npemnapaTis
(KOHTDOII) 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
Menanopis 1,0 /T + Arpomnaiir 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 + Arponair 0,26
/T 3,25 3,88 3,56 3,56
Arpomnaiit 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
n/ra 3,08 3,74 3,44 3,42
Menanopi3 1,5 n/t + Arpomaiit 1,0
n/ra 3,23 3,87 3,54 3,55
Arpomaiit 0,26 1/T + Arpomnaiir 1,0
/ra 2,98 3,59 3,30 3,29
Memnanopis 1,0 1/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 + Arponaiit 1,0 i/ra 3,62 4,19 3,78 3,86
HIPoys 0,11 0,13 0,10
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Jlemo BuIll MpUOaBKH BPOXAalw CHOCTEpIrajiach y BaplaHTax JOoCHiAy 13
00poOKOI HaciHHA mepel ciBOOK CyMIlINI0 IpenapariB MenaHopi3 y HOpMax
1,0; 1,25; 1,5 n/t 1 Arpomaiit y HopMmi 0,26 n/t. Tak, ypoxkalHICTh BiBca
roJIO3EPHOTO y JAaHuX BapiaHTax pociiay Ha 0,31; 0,41 1 0,44 1/ra nepeBuiyBasa
MOKa3HUK y KOHTPOJi. O4eBUIHO, KOMIUIEKCHE BUKOPUCTAHHS OlompenaparTiB JJis
NepeAnociBHOi O0OpOoOKM HACiHHSA 3a0e3NevyBanio TOKpPAIlEHHS PO3BUTKY SIK
HaJ3eMHOI OloMacH, TaKk 1 KOPEHEBOI CHUCTEMHU POCIUH, OCOOJMBO 3a il
picTperynsropa, IO, B CBOI Yepry, CIPHUSIO 3POCTaHHIO KOJOHI3aIIHHOT
puzochepHoi TOBEpPXH1 JJIA IHTPOJYKOBAHMUX MIKPOOPraHi3MiB, a, OTXKe,
BiI0OyBaOCs MOKpAIICHHS MIHEPAJIBHOTO 3a0e3MeUYeHHsI POCIWHHOIO OpPraHi3My,
1110 € BAKJIMBOIO YMOBOIO (hopmyBaHHs Bposkato [7, 15, 89, 96].

3a obmpucKyBaHHS TOCIBIB BiBca rojio3epHoro Arposnaiitom 1,0 n/ra Ha
¢oHl 00poOku HaciHHA Menanopizom 1,0; 1,25 1 1,5 i/t mpupict 3epHa y
BiTHOIIIEHH1 N0 KoHTpoito ckianaB 0,21; 0,27 1 0,42 t1/ra BiANOBITHO, a Y
BIJTHOIIICHHI JI0 BIJMOBIIHUX BapiaHTIB 3 KOMIUIEKCHOK OOpOOKOI HaCIHHSA
MenanopizoM 1 Arpomnaiitom nepen ciBooro BiH 3mennryBascs Ha 0,10; 0,14 1 0,01
T/ra BigmosigHo. Ile cBimuuTh npo mepearu aii MBII 1 PPP 3a BukopucTanus ix
U1l 0OpOoOKM HACIHHS TIepe]] CiBOOI0, HIXK y TIepioJT BeTreTarlii.

AHaJi3yl0un pe3yiabTaTH BapiaHTIB JOCIAY 3 BUKOPHCTAaHHAM MenaHopi3zy
1,0; 1,25; 1,5 n/T ta Arponaiity 0,26 i/t qs oOpoOku HaciHHS Tepena ciBOOro 3
HACTYMHOIO 00poOKor0 mociBiB Arponaiitom y HopMmi 1,0 7n/ra, HeoOXimHO
3a3HAYMTH, 110 TPUPICT 3€pHA BiBCa TOJIO3EPHOTO 3pIiC y BIAHOMIEHHI O KOHTPOJTIO
Ha 0,47; 0,53 1 0,81 1/ra BiAMOBITHO, a Y BIIHOIIEHHI THX K€ BapiaHTIB, ane 0e3
00poOKH Bereryrounx pociauH Arponaritom — Ha 0,16; 0,12 1 0,37 1/ra 3a HIPgs
0,11 t/ra.

[ToniOHa 3a5Ie)KHICTh 3 BIUIMBY JTOCHIDKYBAHUX TPEMapaTiB Ha ypOKANHICTh
BiBca rosozepHoro npoctexysanach y 2020 1 2021 poxkax. IIpote, sx i B 2019 p.,
HalBUIIl TPUOABKM 3€pHA BIAHOCHO KOHTPOJIO OyJI0 BIAMIYEHO Yy BaplaHTax

nocminy 3 Menanopizom y Hopmax 1,0; 1,25 1 1,5 i/t ta Arponatitom 0,26 11/T,
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BUKOPUCTAaHUMHU JJi1 0OpOoOKM HaCiHHA mepes ciBOO, 3 HACTYMHOI O0OpOOKOIO
nociBiB Arposnaiitom y Hopmi 1,0 ni/ra.

VY cepeaHboMy 3a TPU POKHM JOCHIKEHb Il K BapiaHTH AOCIIAY TaKOX
3a0€3MeunId HaWBUIl TMOKA3HUKW BPOXKAMHOCTI, /1€ TEPEBUIIECHHS KOHTPOJIIO
ckaagamo 0,54; 0,60 1 0,81 t1/ra BinmosimHo. OpjepkaHi [aHi HaWBUIIO1
BpPOKalHOCTI B LHUX BaplaHTaxX JOCIIAY Y3TOJKYIOTbCA 3 OJEpKAHUMU HaMU
JaHUMHU HaWBUIIOT (1310J0r0-010XIMIYHOT Ta MIKPOOIOJIOTIYHOT AaKTUBHOCTI
MOCIBiB, 30KpeMa (DepMEHTAaTHBHOI aKTHBHOCTI, BMicTy xiopodutie a i b y
JUCTKAX, POTOCHHTETUYHOI MPOTYKTHBHOCTI.

Otxe, MBIl Menanopi3, BHECEHHI K pO3JUIbHO, TaK 1 B cymimax i3 PPP
Arpomaiit, Mae ICTOTHMI BIUIMB Ha (OPMYBAHHS BpPOXKAWHOCTI 3€pHa BiBCa
rojgo3epHoro. Ilpore HaliBuma BpokaHICTH (GOPMYETBCS B TMOCiBax 3a
BUKOpUCTaHHS Menanopizy y HopMmi 1,5 /T 1 Arponaitty y Hopmi 0,26 n/T nost
0o0poOKM HaCiHHA Tiepea CiBOOIO 3 HACTYIMHHM OONPHCKYBaHHSIM IIOCIBIB
Arponaiitom y Hopmi 1,0 n/ra, 1e CBIIUMTH TPO BIUIMB PI3HUX CIIOCOOIB
3acToCcyBaHHS Arposiaity (0oOpoOka HaciHHS + 00poOKa IOCIBIB) Ha POCTOBI
IIPOIIECH POCJIUH, III0 B CYKYITHOCT1 3 MIKpOOHUMH CKJIaJ0BUMU MenaHopizy, s
SKAX CTBOPIOETHCS OLIbIIAa KOJIOHI3aIlifHA TIOBEPXHS KOPEHEBOI CHCTEMH,
3abe3reuye akTUBIi3allio (i310JIOTIYHUX MPOIECIB Y POCIUHAX BiBCa T'OJ03EPHOTO,
CIIPSIMOBAaHHMX Ha (pOpMYBaHHS BHCOKO1 BPOKalHOCTI TTOCIBiB.

OxkpiM ypOXXaWHOCTI, BaXJIMBUM CyYMapHHM TIOKQ3HUKOM, SIKMM TaKOX
XapakTepusye edeKTHUBHICTh 3aCTOCYBaHHS TpenapaTiB € GpopMyBaHHS (I3UIHUX
Ta XIMIYHUX MOKA3HMKIB SAKOCTI 3€pHA BUPOIILYBaHOI KyJbTypH. JliTepaTypHi naHi
CBiYaTh, 1110 3 JIii 010JIOTTYHHUX MPEenapariB AKICTh 3¢pHA CLTLCHKOTOCTIONAPCHKUX
KyJIbTYp MOK€ 3Ha4HO HiaBuiryBaTuch [260, 279, 286, 293, 305-307]. Tomy,
3Ba)KAIOYM Ha II€, BAXKJIMBOTO 3Ha4YeHHs HaOyBae mutaHHs BukopuctanHs MBI i
PPP ta ix xommo3wutiiii aist GopMyBaHHS SIKOCTI 3€pHA 3 BUCOKUMU (I3MUHUMH Ta
XIMIYHUMH MOKa3HUKAMHU, sike Oys10 O Oe3neyHe J0 BUKOPUCTAHHS.

VY pe3ynabTaTi MPOBEICHUX MOCIIKEHb BCTAaHOBJICHO, IO JOCHIIKYBaH1

npenapaTtd B 3HA4yHIA Mipl BIUIMBaTM Ha (GOpMyBaHHSA (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 nii MBIl Menanopiza y wopmax 1,0; 1,25 1 1,5 n/t
30UTBIIIYBajlach B CEpeHbOMY 3a TpW poku nociimkednsr Ha 0,5, 0,6 1 1,1 1, a

HaTypa 3epHa —Ha 4,8; 7,6 1 11,1 r/1 BIAHOCHO MOKa3HUKIB KOHTPOJIIO.

Tabmuus 5.2
SkicTh 3epHa BiBca rojiozepHoro copry Mupcem 3a Bukopuctanass MBII
Mesanopi3z ta PPP Arpodaiit (cepeane 3a 2019-2021 pp.)

BapianTt gociig Maca 1000 Hartypa, r/n Buict binka, K (])3)?/[1\/:;.11;}0
P y 3epeH, T ypa, % P 0% ’
be3 3actocyBanHs
npenapartiB (KOHTPOJIb) 26,3 6145 12,4 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 /1 27,4 625,6 13,1 62,5
Arpomnaiit 0,26 1/t 26,8 620,5 12,7 61,2
Menanopi3 1,0 /T +
Arponaiit 0,26 1/t 21,7 629,2 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 i/t +
Arponaiit 0,26 s/t 28,2 638,3 13,6 64,2
Arpomaiit 1,0 n/ra 26,5 617,8 12,5 60,4
Menanopi3z 1,0 /T +
Arponaiir 1,0 jw/ra 27,2 624,1 13,0 62,2
Menanopis 1,25 n/t +
Arponaiir 1,0 w/ra 27,5 627,2 13,2 62,9
Menaropis 1,5 't + 28,1 634,6 13,5 63.9
Arpomaiit 1,0 n/ra
Arponaidr 0,26 't + 27,0 623,1 12,9 61,9
Arpomaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arponait 0,26 i/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 +
Arpomnaiit 0,26 1/t + 29,6 659,2 14,0 66,8
Arponaiit 1,0 n/ra
HIPys 0,50,9 5-8 0,1-0,3 1,0-1,3

Ipumimxa: “— max i Min snauenns 3a poxu OocaioNceny




137

3a nii PPP Arpomnaiit (0,26 n/t) maca 1000 3epeH Ta HaTypa 3epHa BiBca
TOJO3€pHOTO TEX Maja TEHACHII0 10 3pocTaHs. Tak, 3a BHUKOPHCTaHHS
Arpomaiity 1 o0poOku HacimHsg 06e3 MBIl MenaHopi3 cnocrepiraioch
30UIBIIEHHS MMOKAa3HUKIB HATYpH 3€pHa B cepeanbomy Ha 6,0 r/n, macu 1000 3epen
— Ha 0,5 r. 3actocyBanHsa N1t 0OpoOKHM HaciHHS MenaHopi3zy y AOCHIKYBaHHUX
HOpMax CYMICHO 3 ATpOJalTOM CYIpPOBOKYBAJIOCH MOJATBIINM 30UIbIICHHSIM
SKICHUX TOKa3HUKIB 3epHa. Tak, maca 1000 3epeH BiBca roj03epHOTO BIAMOBIIHO
10 HopM MenaHopizy craHoBuna 27,7; 27,9 1 28,2 r npu 26,3 r y KOHTpOJIi, HATypa
— 629,2; 632,3 1 638,3 r/n npotu koHTpoito — 6145 r/n. 3a BHecenus PPP
Arpomaiit (1,0 n/ra) mo cxogax KyiabTypu Ha (poHI OOpOOKM 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/n BiamoBiaHO.

HaiiBumii  ¢i3uyHi  TMOKAa3HUKKM  SKOCTI 3€pHAa BIBCAa  TOJIO3EPHOTO
dbopMyBaTHCh 32 KOMOIHOBAHOTO BUKOPHUCTAHHS MEPEANOCIBHOI 0OpOOKH HACIHHS
cymimro Memadopizy y Hopmax 1,0-1,5 1/t 1 Arponaiity (0,26 71/T) 3 HACTyITHUM
oOnpucKyBaHHsIM 1ociBiB Arposaiitom (1,0 n/ra), e maca 1000 HaciHuH cki1amana
28,4-29,6 r, mo Ha 2,1-3,0 r mepeBuUIyBajI0 KOHTPOJIb, HaTypa 3epHa — 644,5—
659,2 r/n mpotu mMokazHWKA y KOHTpodi — 614,5 r/n. IlopiBHSHO 3 BapiaHTOM
Menanopiz + ArpomaiitT (06poOka HaciHHS Tepe] CiBOOI0) NMEePEBHINECHHS HATYPH
3epHa craHoBmio 15,3-20,9 r/n, macu 1000 3epen — 0,7—1,7 1.

JocnimpKyBaHi KOMIIO3HINIT MpernapaTiB HaKJIagadl ICTOTHUN BiJOMTOK Ha
dbopMyBaHHS TakMX BaXKJIMBUX IMOKAa3HUKIB SKOCTI 3€pHa sK BMICT OiTka Ta
KpoxMaito. 30Kpema, MpU 3acTOCyBaHHI IS TMEpPEeArnociBHOI 0OpoOKu 3epHa
MikpoOHOTo TpernapaTy MenaHopi3 y Hopmax 1,0-1,5 n/T Bmict Oinka B 3epHi
BiBca Tojo3epHoro 3poctaB Ha 0,2-0,7%, a kpoxmamo — Ha 0,8-2,5% Yy
MOPIBHSIHHI 3 KOHTPOJIEM. 3acToCyBaHHS ArpojaiTy y HopMmi 0,26 1I/T B MEHIIH
Mipi BIUTMHYJIO Ha (GOpMyBaHHS (PI3MYHUX MOKA3HUKIB SKOCTI 3€pHA MOPIBHSIHO 13
nietro MenaHopizy, mpoTe 3a0e3Meunio 3pOCTaHHS JaHUX IOKA3HHUKIB TMPOTHU

KOHTPOJTIO, 30KpeMa BmicTy Oinka — Ha 0,3%, kpoxmamto — Ha 1,2%.
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Jemo Bummii pesynbTar y (opMyBaHHI SKOCTI 3€pHa BIIMIYEHO 3a
BUKOPUCTAaHHS Arpomaity y Tiii ke Hopmi 3 Menanopizom (1,0-1,5 n/t) 3a
nepeanociBHoi 00poOku HaciHHA. Tak, BMICT OUIKa 3a /il 3a3HaYEHUX MpenapariB
ctanoBuB 13,3-13,6% npu 12,4% y xouTpoii, a kpoxmanto — 63,2—64,2% npotu
koHTposo — 60,0%.

3a KOMIUIEKCHOI J1i Ha TociBU ArpoJiaiity (00poOka HaciHHS mepes ciBOOrO
Ta OOTPUCKYBAHHS MOCIBIB y a3y KYIICHHS) BMICT OUTKa MEPEBUIIYBaB KOHTPOJIb
Ha 0,5%, a BMicT kpoxmMaito y 3epHi ckianas 61,9% npu 60,0% y KoHTpoOJII.

HaiiBuii moka3HUKH 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 1/T), ne Bmict Ounka B 3epHi ckianaB 14,0%, mo Ha 1,6%
MEePEBUIILYBAJIO KOHTPOJIb, BMICT KpoxMmalto — 66,8% mpu 60,0% y kKoHTpoJTi.

Takum uWMHOM, 3acToCcyBaHHA B TIOCiBaX BiBca Tojo3epHoro MBII
Menanopi3 y 6akoBux cymimax i3 PPP Arposaiit 3 Mo cxXoJ0BHM 3aCTOCYBaHHSIM
IILOTO K PEryjsiTopa POCTYy POCIUH CTBOPIOE HAWOLIBII CHPUATINBI YMOBHU IS
OTPUMAaHHS BUCOKOT BPOXKAMHOCTI 1 IKOCT1 3epHa. 30KpeMa HalBHUIIa BPOKAMHICTH
BiBCa roj103epHOT0 (OPMYETHCS 32 00pOOKHM HACIHHS mepes ciBOor MenaHopizoM
y HopMmi 1,5 s/t cymicHo 3 Arponaditom y HopMmi 0,26 1/T 3 HacTymHUM
OoOMpUCKYBaHHSM IMOCIBIB ArposaiitoM y HopMi 1,0 ni/ra, 1m0 B cepeTHOMY 3a TpHU
POKH JOCTIIKEeHb 3a0e3meunino mpudaBky 3epHa Ha piBHi 0,81 T/ra 3a 3011b1IEHOTO
Ha 13% moxa3znuka macu 1000 3epen, 7% — Hatypu 3epHa, 1,6% — BMicTy OLIKa 1

6,8% — BMICTY KpOXMATIO.

5.2. ExonomMiuHa i 6ioeHepreTnyHa epeKTUBHICTH

JIOIiTBHICTh BUPOIIYBAHHS CLUTHCHKOTOCIIONAPCHKUX KYIBTYP, B TOMY YHCII
i BiBCa roj03epHOr0 OOTPYHTOBYETHCS MOKA3HUKAMU €KOHOMIYHOI €()eKTUBHOCTI.
ExoHOMIYHO TpuBaOJIUBUM € BUPOIIYBaHHS T'OJO3E€PHUX COPTIB BiBCA, OCKUIbKU

MOPIBHSAHO 3 TJIIBYaCTUMHM, BOHU € OUIbII MPUOYTKOBUMU. JliTepaTypHi JKepesna
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ciguath [283, 288, 293, 303, 308-310] npo 3pocTaHHs MOKAa3HUKIB EKOHOMIUHOT
e(peKTUBHOCTI 32 BHUKOpPUCTaHHsA OIOJOTIYHUX TMpenapariB y MmociBax
CUTBCBKOTOCTIOAAPCHKUX KYJIBTYP, Y TOMY YHCII i BiBCa TOJI03E€PHOTO.

VY pe3ynbTaTi MPOBENEHHMX [OCHIKEHb BCTAaHOBJIECHO, WO (HOPMYBAHHS
€KOHOMIYHMX TMOKa3HUKIB BHUPOIIYBaHHS BIBCa TOJIO3EPHOTO MPOXOAMIO B
3QJIEKHOCTI BiJ] BETUYMHU OJEP’KAaHOTO OCHOBHOTO Ta J0JIaTKOBUX BPOXKaiB, I11H Ha
3epHO Ta BUTpaTHI marepianu (tadn. 5.3). ¥ cepemnbomy 3a 2019-2021 pp. npu
3aCTOCYBaHHI JIJIsl 0OpOOKM HACIHHS BiBCA TOJO3EPHOIO Mepesl ciBOOK MIKpOOHOTO
npenapaty Menanopiz y HopMmi 1,0 1/T Oyno OTpUMaHO AOJATKOBUN YHCTUH
npuOyTok Ha piBHi 501 rpH./ra, piBeHb PEHTAOETHHOCTI MPHU I[LOMY CTAHOBUB
137%, a OKynHICTh JOJIATKOBUX BUTpAT — 2,8 pasu.

3a BUKOPHUCTAHHS JUIsl TIEPENOCiBHOT 0OpOOKM HACIHHS BIBCA T'OJIO3EPHOTO
Menanopizy y HopMax 1,25 1 1,5 n/T gonatkoBuii 4UCTH TMPUOYTOK CTAaHOBHB
1265 ta 1964 rpu./ra, piBeHb peHTA0ENBHOCTI NP IbOMY ckiaaaB 145 1 152% 3a
OKYITHOCTI JOJIaTKOBUX BUTpAT B 5,5 1 7,0 paszu BIANMOBIIHO A0 HOPM Ipemnapary.

3a BHUKOpHUCTaHHA JUIsi OOpOOKH HACIHHS BiBCa TOJIO3€PHOTO Tepes CiBOOIO
CyMiIIi MiKpoOHOTO mpenapaty MenaHopi3 1 peryisiTopa pocTy pociauH ArposalT
MOKa3HUKH €KOHOMIYHO1 €()eKTUBHOCT1 OyJIM BUIIMMH y TIOPIBHSIHHI 3 BapiaHTaMH
3 OKpEeMOIO Ji€r0 mpernapartiB. 30KpeMa, 3a BUKOpPUCTaHHS MenaHopizy B HOpMax
1,0; 1,25 1 1,5 i/t cymicHo 3 ArponaiitoMm y HopMmi 0,26 11/T aisi mepearnociBHOT
00poOKM HACIHHA JOJATKOBUN YHMCTHH TpuOyTOK ckimamaB 2347; 2846 1 3081
I'pH./Ta 3a peHTadenpHOCTI BUpoOHHUIITBA 156; 160 1 162% 1 OKYyITHOCTI JOAATKOBHUX
Burpart — 7,7; 8,1 1 8,0 pa3u BiAmoBiAHO A0 HOpPM mpemapary, mo Ha 499; 1581 i
1117 rpH./ra mepeBUITYyBalIO IOMATKOBHI UYHUCTUH NPHOYTOK TPOTH BapiaHTIB
okpemoi aii MenaHopizy, Npu IIbOMY PEHTA0EIBHICTh BUPOOHMIITBA 3pOCTana Ha

19; 15 1 10% 3a okymHOCTI nogaTkoBux BuTpat y 4,9; 2,6 1 1,0 pa3u BiamoBigHoO.
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Tabmunga 5.3

(cepemne 3a 2019-2021 pp.)
SEEY - :5 < [ 5
r-Qn < g o g 2] N - — — o = »=t R < ~
; %E E‘?E«s 5«: %’im -8«;:5:: ﬁg: QE) E::s:%cs éig
. . EIs| ag Ak | 2R RfEE|ITCHEgD | BE |8 SCEELR|IEZZCT
BapianTtu gociiny S8 s ZE2 | ez sxflcEfdooal 8F | ESSZ| EEY
T 5%| EgE | ZB|SgB»s855F g2 |8 SEEB| gpsd
Q = (@) S o = o o = O Rl = o ook = o =
o ol < . o B = = o @ = ~O O g =
g ) =T = < o, e | o R
bes 3acTocyBanns npenapartis (koHTpoab) | 3,05 | — 8850 — 120740 | - 11890 | 2902 | 134 — —
Memnanopi3 1,0 a/T 3,15 10,10 | 9029 179 | 21420 | 680 | 12391 | 2866 | 137 501 2,8
Memnanopi3 1,25 /T 3,27 [ 0,22 9081 231 | 22236 | 1496 | 13155 | 2777 | 145 1265 55
Menanopi3 1,5 i/t 3,38 0,33 | 9130 280 | 22984 | 2244 | 13854 | 2701 | 152 1964 7,0
Arpomnaiit 0,26 /T 3,18 [ 0,13 | 8988 138 | 21624 | 884 | 12636 | 2826 | 141 746 54
Memnanopis 1,0 1/t + Arpomnaiit 0,26 1/T 3,44 10,39 9155 305 | 23392 | 2652 | 14237 | 2661 | 156 2347 1,7
Memanopi3 1,25 /T + Arponaiit 0,26 /T | 3,52 | 0,47 9200 350 | 23936 | 3196 | 14736 | 2614 | 160 2846 8,1
Menanopis 1,5 /T + Arponaiit 0,26 51/T 3,56 [0,51] 9237 387 | 24208 | 3468 | 14971 | 2595 | 162 3081 8,0
Arpomnaiir 1,0 a/ra 3,10 [0,05] 9279 429 | 21080 | 340 | 11801 | 2993 | 127 -89
Menanopis 1,0 1/t + Arponaiir 1,0 n/ra 3,33 [0,28 | 9481 631 | 22644 | 1904 | 13136 | 2847 | 139 1273 2,0
Menanopi3 1,25 n/t + Arponaiit 1,0 w/ra | 3,42 [ 0,37 | 9528 678 | 23256 | 2516 | 13728 | 2786 | 144 1838 2,7
Memanopi3 1,5 /T + Arpomaiir 1,0 ii/ra 3,55 [0,50 | 9581 731 | 24140 | 3400 | 14559 | 2699 | 152 2669 3,7
Arponair 0,26 1/t + Arponair 1,0 /ra 3,29 [ 0,24 | 9428 578 | 22372 | 1632 | 12944 | 2866 | 137 1054 1,8
Menanopis 1.0 ' + Arponaiit 0.26 W/t + | 359 | 54| 9602 | 752 | 24412 | 3672 | 14810 | 2675 | 154 | 2920 | 3,9
Arponaiir 1,0 i/ra
Menanopis 1,25 0/t + Arponaiit 0.26 W/t | 355 | 05| 9643 | 793 | 24820 | 4080 | 15177 | 2642 | 157 | 3287 | 4,1
+ Arpouaiit 1,0 s/ra
Menaropis 1.5 /' + Arponaiit 0,26 Wt + | 395 | g1 | 9711 | 861 | 26248 | 5508 | 16537 | 2516 | 170 | 4647 5,4
Arpomaiit 1,0 n/ra




141

ExoHOMIYHO JOIUIBHUM OYyJ0 BUKOPUCTaHHS s 00poOku mociBiB PPP
Arponaiit Ha QoHi nepeanociBHO1 00poOku HaciHHI MenanopizoMm. 3a aii 1,0; 1,25
1 1,5 n/T Menanopizy Ta oOpoOKH BereTyrouux pociauH Arponaiitom y Hopmi 1,0
J/ra 10NAaTKOBMM 4UCTHIl mpuOyTok craHoBuB 1273; 1838 1 2669 rph./ra 3a
penTabensHoCcTI — 139-152% Ta okynHocTi HogatkoBux BuTpat 2,0-3,7 pasu.

3a moeIHaHHA NEPEeANnociBHOI OOpPOOKM HACIHHSA CYMINIIIIO0 IpernapariB
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 iX (oH1 Arponaiitom y HopMi 1,0 51/ra tonatkoBuit
yuctuii npudytok crtaHoBuB 2920; 3287 1 4647 rpH./ra 3a peHTa0EIbHOCTI
BupoOHUITBa y 154; 157 1 170% Ta okymHOCTI 10oaaTKOBUX BUTpaTy 3,9; 4,115,4
pasu BiAMOBITHO.

Otxe, aHAI3YIOYH JJaHI eKOHOMIYHOT OI[IHKU 3aCTOCYBaHHS JTIOCTIIKYBaHUX
010JI0TIYHUX TpernapaTiB y IMOCIBaX BiBCa TOJ03€PHOr0, MOXXHA BIAMITHTH, IO
HAWOLIBII E€KOHOMIYHO BHTiIHMM Oylio KoMOiHOBaHe 3actocyBaHHs MBIl
Menanopiz 1 PPP Arponaiit nis 06poOku HaciHHS mepen CiBOOIO 3 HACTYITHUM
oOmpucKyBaHHsIM TIOCiBiB  Arponaiitom. Jlana xommosuiliss OiomnpernapartiB
3abe3reuyBanga 30UIBIIEHHS TPUOABKH BpOXKAIO0 3a IMJIBUINCHUX ITOKA3HHUKIB
€KOHOMIYHO1 e(DEKTUBHOCTI BUPOIIYBAaHHS KYJIBTYPH.

AHani3 eHepreTmuyHoi e(EeKTHUBHOCTI BHUKOPHUCTAHHS Yy IIOCiBax BiBca
rosiozepaoro MBI Menanopiz okpeMo Ta y noennanHi i3 PPP Arpomnaiit mokasas,
[0 EHEePTreTUYHO JOIUIBHOI0 € KOMIUIEKCHA JIisl TOCHIKyBaHUX Tpenaparis. Tak,
3a BUKOPHUCTAHHS JJi1 00poOKM HACciHHS mepen ciBOoro Menanopizy y Hopmax 1,0—
1,5 1/t BUTpaTH CYKYIHOi aHTPOINOTeHHOi eHeprii crtaHoBmwim 18547-19901
M/Ix/ra ipu 48222-57713 M]I>x/ra BajaoBOi €HEprii, 110 MO3UTUBHO BIUIMHYJIO Ha
dbopmyBaHHSA KOe(DIII€EHTY €HEPreTUYHOI ePEKTHBHOCTI, KWW CTaHOBUB 2,6—2,9
npu 2,5 y kouTpodi (Tabi. 5.4).

Bognouac 3a BHKOpHCTaHHS THX >K€ HOPM MIKPOOHOTO mpemnapary
MenaHopi3 CyMICHO 3 peryIsaTopoM pocTy pociuH Arpomnait y HOopmi 0,26 ni/T

BUTPATU CYKYNHOI aHTPOMOTEHHOT €Heprii MiIBUIIUIUCH, OJHOYACHO 3pocTaja A0
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60765-62883 M/[>x/ra i BajioBa €HEprisl Ta MOKAa3HUKU KOEPIIEHTA EHEPreTUYHOT

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

Taonuis 5.4

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

Burparu
CYKYITHO1 Buxizg Banosoi | Koedirient
BapianT nocnigy aHTPOTIOTEHHO1 | eHeprii 3 | ra, | eHepreTHYHOl
eHeprii Ha 1 ra, MIx e(eKTUBHOCTI
M /Ix
be3 3acTocyBaHHs npenaparis 17958 44895 25
(KOHTPOJIb)
Menanopis 1,0 1/t 18547 48222 2,6
Menanopis 1,25 n/T 19254 53911 2,8
Memnanopis 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
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/T 20726 64251 3.1
Menanopis 1,5 1/t + Arponaiit 20961 62883 3.0
0,26 1/t
Arponaiit 1,0 n/ra 18253 45633 2,5
Menanopi3z 1,0 /T + Arpomnaiit 19607 54900 28
1,0 a/ra
MeﬂaHOPIS 1,25 n/t + 20137 60411 30
Arpomnaiit 1,0 n/ra
Memnanopis 1,5 1/t + Arponait 20902 62706 3.0
1,0 n/ra
Arpomaiit 0,26 1/T + Arponaiit 19372 54242 28
1,0 n/ra
Memnanopis 1,0 1/t + Arponait
0,26 n/T + Arponait 1,0 1/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 99798 27975 34

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

3a Bukopuctanus Arponaity y Hopmi 1,0 m/ra Ha doni aii MenaHopizy

CIIOCTEPITaJIOCh 3MEHILIEHHS BPOXXKANMHOCTI KYyJbTYpU Ta BIANOBIIHO BUTpaTH
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CYKYNHOI aHTPOINOI€HHOI €Heprii MPOTH BaplaHTIB 13 CyMICHUM BHKOPHUCTaHHSAM
JUIsL TIepeArnociBHOI 00poOku HaciHHA MenaHopidy 1 ArponaiTy, mnpote Yy
BIJTHOILIEHH] J10 KOHTPOJIIO BUTPATU CYKYTHOI AHTPOIOT€HHO1 €HEePrii 30 UIbIIUIUCH
Ha 1649-2944 M]lx/ra, uo 3abe3neunsio popMyBaHHS MOKa3HUKA KKoedilieHTa
eHepreTuyHoi epexTuBHOCTI Ha piBHI 2,8-3,0 npu 2,5 y KOHTPOIL.

Bucoka enepretuuHa e(peKTHBHICTh Yy MOCIBaX BiBCa TOJO3E€pHOTO Oyia
BiIMIYeHa 3a KOMIUIEKCHOI aii cymimi Menanopizy 1,0; 1,25 11,5 5/t 1 Arponaiity
0,26 5/t Ta oOnpucKyBaHHA MociBiB Arponaiitom y Hopwmi 1,0 n/ra. Tak, y nanux
BapiaHTax JOCIiAYy BajoBa €HEPrisi 3pocTalia BITHOCHO KOHTPOJ0 Ha 22747-32380
M/Ix/ra 3a 30UIbIIEHHS PIBHS eHepreTudHoi edextuBHOCTI A0 3,2—3,4 mpu 2,5 y
KOHTPOTI.

OTxe, sIK TMOKa3alld pe3yNbTaTH JOCHTIIKCHh BUKOPHCTAHHS KOMITO3HIIii
MikpoOHoro mpemnapaty Menanopiz y Hopmax 1,0-1,5 51/T 3 perynsitopoMm pocrty
pociuH Arposaiit y Hopmi 0,26 71/T 3 HaCTyImHOI 0OpOOKOI0 MOCIBIB ArposiaiToMm
y uopmi 1,0 n/ra 3abesmeuyBanmo (opMyBaHHS JOJATKOBOI'O BpOXKal B
cepenaboMy Ha piBHl 0,54-0,81 T1/ra, mo ckmaganmo 2920-4647 rpH./ra
JOTATKOBOTO MpUOYTKY 3a piBHA peHTadbenbHOoCcTI 154-170%, oOKymHOCTI

J0IaTKOBUX BUTpAT — 3,9-5,4 pa3u Ta koedirieHTa eHEPreTUIHOT €(HEKTUBHOCTI —

3,2-3,4.

BucHoBku 10 po3aiay 5:

1. 3actocyBaHHs B TmociBax BiBca rono3zepHoro MBIl Menanopiz y
O6akoBux cywmimax i3 PPP ArponaiiT 3 mocxoqoBUM 3acCTOCYBaHHSM IIbOTO XK
PETYISITOPA POCTY POCIHH CTBOPIOE HAWOIIBIT CIIPUATIMBI YMOBH JIJISI OTPUMAHHS
BHCOKOi BPOKaWHOCTI 1 SKOCTI 3epHA. 30KpeMa HaWBHWIA BPOKAaWHICTH BiBCa
rojiozepHoro (GopMmyeTbcs 3a 0OpOOKHM HaCiHHA Iepen ciBOor MenaHopizoMm y
Hopmi 1,5 n/T cymicHo 3 Arpomaiitom y HopMmi 0,26 1/T 3 HACTYNHHUM
oOnpUCKyBaHHSM MOCIBIB Arponaiitom y Hopwmi 1,0 71/ra, 1110 B cepeiHbOMY 3a TpHU

POKHU TOCHIIKEeHb 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 i
6,8% — BMICTY Kpoxmaiiio;

2. Bukopuctanns kommnosuilii MikpoOHOro mpemnapaty MenaHopiz y
Hopmax 1,0-1,5 i/t 3 perynsaropom pocTy pociuH Arpojaidt y Hopmi 0,26 /T 3
HAaCTyIHOIO 00poOKoI TociBiB Arposaiitom y Hopmi 1,0 n/ra 3abe3neuye
dbopMyBaHHS JOJATKOBOTO BpoXkaro B cepeanbomy Ha piBHi 0,54-0,81 T/ra,
nonatkoBoro npudytky — 2920-4647 rpu./ra 3a piBHs pentadenbHocti 154-170%,
OKYIHOCTI JojaTkoBux BuTpaT — 3,9-5,4 pasu Ta KoedilieHTa E€HEPreTUYHOT

edextuBHOCTI — 3,2-3,4.

Mamepianu po3oiny 5 onybaikosano ma anpobosaro 6 npaysix [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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BUCHOBKHU

VY nauceprauiiiHiii poOOTI HABEJEHO BHUPIIIEHHS HOBOIO HAayKOBOIO
3aB/JaHHs, fAKE€ TMOoJsrae B OOIPYHTYBaHHI KOMIUIEKCHOI [ii B TMOCIBax BiBca
TOJIO3EPHOTO PI3HUX HOPM MikpoOHOro mpemnapary Memanopi3 (mepenmnociBHa
00poOKa HACIHHA) 1 PeryiIsaTopa POCTy POCIMH ArposiaidT (mepeamnociBHa o0poOka
HaclHHA Ta OONPHUCKYBaHHS pOCIAMH) Ha (Pi31010r0-010XIMiUHI MpOLECH B
pociMHax 1 MIKpOOIOJIOT14H1 — IPYHTI, BPOXKalHICTh, SKICTh 3€pHA Ta €KOHOMIUHY
i eHepreTHUHY e()eKTUBHICTh BUPOIIYBAHHS KYJIBTYPH.

1. BcraHoBneHO, MO 3aCTOCYBaHHS MiKpoOHOro mpemnapaty MenaHopi3
OKpEeMO 1 B CyMimax 3 pEeryIsiToOpOM pPOCTY POCIHH ATpOJadT MiABUINYE B
pPOCIIMHAX BiBCa rOJI03EPHOTO aKTHBHICTh OCHOBHUX aHTHOKCHIAHTHUX ()EPMEHTIB
KJIaCy OKCHUJOpENyKTa3, sika 3a Jii MiKpoOHOTo mpemnappary MemaHopi3 y HOpMI
1,5 n/T y cymimni 3 peryisitopoM pocty pociaud ArposaidT y Hopmi 0,26 1/t Ta
oOmpuCKyBaHHs MO AaHOMY (POHY TOCiBiB ArpojaitoM y HopMi 1,0 i/ra 3pocTae:
karanasu — 37—72%; nepoxcunazu — 27-41%; nonipenonokcuaazu — 28—-66%.

2. JlocmimxkeHno, 1o o0O0poOka HACIHHS TMepel CiBOOI KOMILJIEKCOM
Menanopizy 1,0-1,5 1/t 3 Arpomaiitom 0,26 11/T Ta OOIPUCKYBaHHS 10 JTaHOMY
¢dony nociBiB Arponaiitom 1,0 11/ra 3a6e3nedye 3pOCTaHHS B CEPEAHROMY 32 POKH
JIOCTIKEHb BMICTY B JIMCTKaxX BiBca TOJO3EPHOI0 CyMu XxjopodimiB a i b 3a
dazamu po3BUTKY KynbTypu Ha 6-20%, 110 € HACTiAKOM CTBOPEHHS IJIS POCIHH
OB CHOPHUATIMBUX YMOB Yy HampsMy MPOXOKEHHS (i31010T0-010XIMIYHAX
MpoLeCiB, Yy TOMY YHCII W CHpPAMOBAaHUX Ha (YHKI[IOHYBAaHHS MITMEHTHOTO
KOMIIJIEKCY JINTKOBOTO amapaTry KyJIbTYypH.

3. BcranoBneHo, mo MikpoOHHI mpenapaT MenaHopi3 1 PeryisaTop pocTy
pOCIMH ATPOJIAUT 3yMOBIIOIOTH 3POCTAHHS IHTEHCUBHOCTI JMXAHHS POCIMH BiBCa
rOJIO3EPHOTO y cepeaHboMy 3a ¢azamMu pPO3BUTKY KyiabTypu Ha 1-35%, mmio
Y3TOKYETHCS 3 MIABUIICHOIO (PEPMEHTATUBHOIO AKTHUBHICTIO POCIHH 32 TICHOTO
KOpeJsiiHOro 3B’ 13Ky 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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npocrexyerbess Ha 40-112% 3poctaHHs miIoml KIITHH 3a KoeQilieHTa
Mopdoctpyktypu 0,67-0,88, 1mo CBITUUTH MPO CTUMYJIOIOYUN BIUIMB JaHUX
npenapariB y HanpsiMy (OpMyBaHHsI aHATOMIUHOI CTPYKTYpH JIMCTKOBOTO amapary
Me3oMopdHOro Tumy. BapiaHTH KOMIUIEKCHOTO 3aCTOCYBaHHSI MpenapariB
3abe3rneuyoTh Ha 15-26% dopmyBaHHS OUIBIIOrO 3a IUIOMICK JUCTKOBOTO
anapary, SKMM TICHO KOpEIIo€ 3 MOKAa3HUKOM aHATOMIYHOI MOPQOCTPYKTYpH
(r=0,84).

5. HaifakTUBHIIIMM NPUPICT HAA3eMHOI OloMacuMacu 1 Macu KOPEHEBOi
CUCTEMH POCJIHMH BIBCA I0JIO3EPHOr0 OYB 32 BUKOPUCTaHHS B MOCIBaX KOMITO3MIIIT
Menaunopiz 1,25-1,5 a/t + Arponaiit 0,26 1/t + Arpomnaiit 1,0 n/ra, 3aBasiku Axii
CKJIaajancsi HaWOLIBIl ONMTHMANbHI YMOBH [UISl TIPOXO/KEHHS OCHOBHUX
(1310JI0TTYHUX MPOIIECIB Y POCIUHAX, Y TOMY YUCI1 1 pOCTOBHX.

6. 3’scoBaHo BIIMB Ha (OTOCMHTETHUYHI NPOLIECH POCIUH BiBCa
rojiozepHoro kommnosuiii Memanopiz 1,0-1,5 n/r + Arponaiit 0,26 /T +
Arponant 1,0 n/ra, sxi 3a0e3MeuyroTh 3pOCTAHHS YHCTOI TPOTYKTHUBHOCTI
¢doTtocuHTe3y mociBiB y cepenHboMy Ha 9-15%. BusiBneHo TICHI KOpemsIiiHi
3B’SI3KM MDK YHCTOIO MPOAYKTUBHICTIO ()OTOCHHTE3y Ta BMICTOM Yy JIHMCTKaX
POCJIMH BiBca Tojio3epHOTO0 Xjaopodiny i iHTeHCHBHICTIO nuxaHHs (I = 0,69; 0,76
BIZITIOBITHO).

7. BuxopuctaHHsS B IOCIBaX BIBCa TOJIO3EPHOIO MIKPOOHOTO mpenapary
MenaHopi3 OKpeMo 1 B MOEHAHHI 3 PETYIATOPOM POCTY POCIUH ATPOJNIAUT CIIpHsE
aKTHUBI3aIll KUTTEMSIIBHOCTI OKpEMHUX TpYIl MIKpoopraHi3miB pusochepu BiBca
rosio3epHoro. HaioinbIy 4rcenbHICTh OKPEMUX TPy MIKPOOPTaHi3MiB BiIMIYEHO 32
KOMITJICKCHOTO BuKopuctanHs Menanopi3y (1,0-1,5 i/t) i Arponaiity (0,26 o/t + 1,0
n/ra), e TePEBUINECHHS Y CEPeTHROMY 3a POKaMHU JOCIIIKEHb 1 (hazaMu pO3BUTKY
KynbTypu ckimamaio 24-55% (3aranmpHa uwcenbHICTH  Oaktepiit), 18-42%
(mikpominetn), 23-34% (HiTpudikyBaapHi Oaktepii), 16-26% (uenromo30miTHaHI
Oakrepii), 23-41% (Azotobacter), 22—-35% (Clostridium pasteurianum).

8. BcranoBieHo, 10 HAWBUILY BpPOXKAWHICT, 3€pHAa TIOCIBH BiBCa

royio3epHoro (¢GopmMyroTh 3a OOpOOKM HACIHHS Tepea ciBOoro MenaHopizoM Yy
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HopMmi 1,5 75/t cymicHo 3 Arpomaiitom y HopMmi 0,26 15/T 3 HacTylHUM
OoONpUCKYBaHHAM MOCIBIB ArpomaiitoMm y Hopmi 1,0 n/ra, mo 3abe3neuye
npubaBky 3epHa Ha piBHi 0,81 T/ra 3a 30u1pIeHNX HA 13% — noka3zuuka macu 1000
3epeH, 7% — Hatrypu 3epHa, 1,6% — BMicTy B 3epHi Ouika 1 6,8% — BMICTY
KpoxmMaito. BukopucTanHs i€l KOMMIO3UIIi IpenapatiB 3a0e3nedye (GpopmyBaHHS
JI0OIaTKOBOTO MpuOYyTKYy Ha piBHI 4647 rpH./ra 3a piBHA peHTabenbHocTI 170%,
OKYMHOCTI JIOJIaTKOBHX BHUTpaT — 5,4 pa3u 1 KoedillieHTa EHEePreTUyHOl

edexTuBHOCTI — 3,4.

PEKOMEH/JAIIII BAPOBHUIITBY
3 MEeTOI0 MIJBUILIEHHS YPOXKaMHOCTI 1 SKOCTI 3€pHa BiBCa T'OJIO3EPHOTO Y
TEXHOJIOTISIX WMOro BHPOIIYBAaHHS CJiJI 3aCTOCOBYBAaTH CYMIIl MIKpPOOHOTO
npenapaty Menanopis y Hopmi 1,5 /T (3arasbHe 4YHCIO OJKHUTTE3IATHHX
Mikpoopranismis 2,5 x 107 KYO/cm®) 3 perynaropom pocTy pociun ArponaiT y
Hopmi 0,26 5/t — ;s mepennociBHOI 0OpoOku HaciHHSA 1 Arpojait y Hopmi 1,0

J/ra — i1 OONPUCKYBaHHS MOCIBIB 110 JaHOMY (oHY Y (ha3y KYIIiHHS KYJIbTYPH.
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Ta0omuis A. 1

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB y JIMCTKAX BiBCa roJ103¢pHOIo 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3a Buxoay B TpyoKYy, 2019 p.)

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcuja3a, MKMoJib
Bapiant nocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
P AoCILY H>O4/r cupoi | reaskony/r cupoi ackopO1HOBOT
PEYOBHHH 3a Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBanHs
npenapariB (KOHTPOJIb) 17,9 65,9 22,4
Menanopis 1,0 /T 18,8 67,8 23,5
Menanopis 1,25 n/t 19,7 69,3 24,0
Menanopis 1,5 /T 20,9 70,7 25,2
Arpomnaiit 0,26 n/T 19,3 68,5 23,7
Menaunopi3z 1,0 /T +
Arpomnaiit 0,26 1/t 22,1 1.8 26,2
Menanopis 1,25 n/t +
Arponaiit 0,26 n/T 22,1 72,6 21,2
Menanopis 1,5 /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/t + 20.6 70,4 25,1
Arponait 1,0 n/ra
MGHaHOPIS 1,25 n/t + 21,2 70.8 25,8
Arponaiit 1,0 n/ra
MGHaHOPIS 1,5 a/t + 23.3 73.8 278
Arponaiit 1,0 n/ra
AFpOJIElI:IT 0,26 n/T + 20,0 6.5 24.3
Arpomaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiirt 0,26 1/t + 25,1 76,4 30,0
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arpomnaiit 0,26 1/t + 27,0 77,1 31,6
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiit 0,26 1/t + 29,1 83,4 34,2
Arpomaiit 1,0 n/ra
HIPoys 1,1 4,9 2,0
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Taonuis A. 2

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢pPHOIO 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3a Buxoay B TpyoKy, 2020 p.)

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
BapianT 1ocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
P AocLy H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHM 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3acTocyBaHHS 27.3 76.4 28.9
npenapariB (KOHTPOJIb)
Menanopi3 1,0 1/t 29,6 79,7 30,3
Menaunopi3 1,25 n/t 30,8 81,7 31,2
Menanopis 1,5 /1 32,4 84,6 33,1
Arpomnaiit 0,26 1/t 29.8 80,3 30,6
Menanopi3 1,0 /T +
Arponaiit 0,26 n/T 34.1 87,8 34,8
Menanopis 1,25 n/t +
Arponaiit 0,26 n/T 35,6 89,4 36,4
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 38,7 91,8 40,1
Arpomaiit 1,0 n/ra 28,9 79,2 29,9
MCHaHOPIS 1,0 n/tT + 31,7 83.6 32.9
Arponaiirt 1,0 n/ra
MGHaHOPIS 1,25 n/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 83.0 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 +
Arpomnaiir 0,26 1/t + 46,9 98,2 46,7
Arpomaiir 1,0 n/ra
HIPys 1,1 4,0 2,1




188

Tadonuis A. 3

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢pPHOIO 32

aii MBII Menanopis i PPP Arpoaaiit

(¢a3a Buxony B TpyOKY, 2021 p.)

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
BapianT nocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
P AoCTLy H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHM 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
bes 3aCTOCYBaHHs 22.0 70,1 25,0
npenapariB (KOHTPOJIb)
Menanopi3 1,0 1/t 23,4 13,7 26,8
Menaunopis 1,25 n/t 23,9 75,6 27,7
Menanopis 1,5 /1 25,3 78,0 29,3
Arpomnaiit 0,26 1/t 23,5 74,1 27,3
Menanopi3 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
Arpomnariit 1,0 n/ra 23,1 72,5 26,4
MCHaHOPIS 1,0 n/tT + 24,7 77.8 28.9
Arponaiirt 1,0 n/ra
MGHaHOPIS 1,25 n/t + 25.6 79.7 29,7
Arponaiit 1,0 n/ra
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 28,1 82,6 32,4
ArponaILIT 0,26 n/T + 24.0 76.6 28.5
Arponaiit 1,0 n/ra
Memnanopis 1,0 o/t +
Arpomnaiit 0,26 1/t + 29,4 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 +
Arpomnaiir 0,26 1/t + 34,1 91,2 41,4
Arpomaiit 1,0 n/ra
HIPoys 1,3 3,1 1,7
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Tabonuusa A. 4

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢pPHOIO 32

aii MBII Menanopis i PPP Arpoaaiit

(da3a usitinus, 2019 p.)

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
BapianT nocii PO3KJIaIEHOTO OKHCHEHOTO OKHCHEHOT
P AoCTLy H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHM 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
bes 3aCTOCYBaHHs 24.9 71.1 30,6
npenapariB (KOHTPOJIb)
Menanopi3 1,0 1/t 25,8 75,7 32,6
Menaunopi3 1,25 n/t 26,6 77,6 33,4
Menanopis 1,5 /1 27,9 80,3 34,8
Arpomnaiit 0,26 1/t 26,0 76,1 32,8
Menanopi3 1,0 /T +
Arpomnaiit 0,26 1/T 29.1 83,7 355
Menanopis 1,25 n/t +
Arpomnaiit 0,26 1/T 29,8 85.2 36,3
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 32,1 87,8 37,5
Arpomaiit 1,0 n/ra 25,6 74,1 32,2
MCHaHOPIS 1,0 n/tT + 27.3 79.6 34.4
Arponaiirt 1,0 n/ra
MGHaHOPIS 1,25 n/t + 28.3 820 35,2
Arponaiit 1,0 n/ra
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 30,6 86,4 37,2
ArponaILIT 0,26 n/T + 26.6 78.1 33.9
Arponaiit 1,0 n/ra
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 +
Arpomaiit 0,26 /T + 33,6 90,7 39,2
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomaiit 0,26 /T + 36,8 92,5 42,6
Arpomaiit 1,0 n/ra
HIPoys 1,3 3,4 1,9
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Tabnuis A. 5

AKTHBHICTh aHTHOKCHAAHTHHUX (pepMEHTIB y JINCTKAX BiBCa r0JI03epPHOIO 3a

aii MBII Menanopis i PPP Arpoaaiit

(da3a usitinus, 2020 p.)

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
BapianT nocii PO3KJIaIEHOTO OKHCHEHOTO OKHCHEHOT
P AoCTLy H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHM 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBanHs
npenapariB (KOHTPOJIb) 36,7 83,2 411
Menanopis 1,0 1/t 38,9 89,7 44,1
Menaunopi3 1,25 n/t 39,5 89,9 46,0
Menanopis 1,5 /1 41,0 94,8 48,2
Arpomaiit 0,26 1/T 39,3 88,7 44 8
Menanopi3 1,0 /T +
Arponaiit 0,26 n/T 43,0 98,3 49,3
Menanopis 1,25 n/t +
Arponaiit 0,26 n/T 43,9 101,5 °11
Menanopis 1,5 /T +
Arponaiit 0,26 1/T 47,9 103,9 52,9
Arpomaiit 1,0 n/ra 38,6 85,7 43,6
MGHaHOPIS 1,0 n/tT + 40,4 94,2 47.3
Arponaiirt 1,0 n/ra
MeﬂaHOPIS 1,25 n/t + 42.0 96.5 48.9
Arponaiit 1,0 n/ra
Menanopi3 1,5 n/t +
Arponaiit 1,0 n/ra 45,5 103.1 °1.4
AFpOJ’I&I:IT 0,26 n/T + 39,6 91.0 46.9
Arponaiit 1,0 n/ra
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 +
Arpomnaiir 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 13
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Tadonuis A. 6

AKTHBHICTh aHTHOKCHAAHTHHUX (PEPMEHTIB Yy JIMCTKAX BiBCa r0J103¢pPHOIO 32

aii MBII Menanopis i PPP Arpoaaiit

(da3a usitinus, 2021 p.)

Karanasza, [lepokcunasa, [Tomidenon-
MKMoJ1b MKMoJib okcujaza, MKMoJib
BapianT nocii PO3KIIAJICHOTO OKHCHEHOTO OKHCHEHOT
P AoCTLy H>O4/r cupoi | reaskoiny/r cupoi ackopO1HOBOI
PEYOBHHM 32 Macu 3a 1 XB. KHCIIOTH/T CHPOT
1 xB. Macu 3a | xB.
be3 3actocyBanHs
npenapariB (KOHTPOJIb) 31,0 79,5 37,2
Menanopi3 1,0 1/t 32,3 81,8 39,1
Menaunopi3 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
Menanopi3 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 39,0 931 45,3
Arpomaiit 1,0 n/ra 32,2 80,9 38,6
MCHaHOPIS 1,0 n/tT + 34.9 85.3 42.0
Arponaiirt 1,0 n/ra
MGHaHOPIS 1,25 n/t + 35.6 882 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 +
Arpomnaiir 0,26 1/t + 42,5 100,9 47,8
Arpomaiit 1,0 n/ra
HIPoys 1,1 2,4 1,1
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Taonuusa 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
Bapiant nocminy 2019 p. | 2020 p. | 2021 p. TDH POKH | KOHTPOJIEO

bes sacrocysanns 0,64 0,79 | 0,73 0,72 100
npenapariB (KOHTPOJIb)
Menanopi3 1,0 1/t 0,66 0,84 0,74 0,75 104,2
Menaunopi3 1,25 n/t 0,66 0,85 0,76 0,76 105,6
Menanopis 1,5 1/t 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 +
Arpomaiit 0,26 1/t 0,69 0,94 0,80 0,81 112,5
Menanopis 1,5 /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
Menanopis LOWT+ | g67 | g7 | 076 0,77 106,9
Arponaiit 1,0 n/ra
Menanopis 1,25 wWr+ | 69 | 0gg | 0,78 0,78 108,3
Arponaiit 1,0 n/ra
Menaropis 1.5 a/t+ 1 g 76 | 094 | 0,81 0,82 113,9
Arponaiit 1,0 n/ra
Arponaiit 0,26 n/r + 066 | 086 | 0,76 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 +
Arponait 0,26 1/t + 0,82 1,07 0,91 0,93 129,2
Arpomaiit 1,0 n/ra
HIPos 0,04 0,03 0,06
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Tabonuusa b. 2

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

(mr CO2/r cupoi peyoBuHHu 32 1 roauu

_ _ Cepenne % 110
Bapiaut nocminy 2019 p. | 2020 p. | 2021 p. 330?14“ KOHTPOJTIO

bes sactocysanis 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
Menanopi3 1,25 n/t 1,09 1,26 1,18 1,18 104,4
Memnanopis 1,5 n/t 1,12 1,29 1,21 1,21 107,1
Arpomaiit 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
Menaunopi3 1,5 /T +
Arponaiir 0.26 1/1 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 5t + 111 | 128 | 1,20 | 1,20 106,2
Arponaiit 1,0 n/ra
Menariopis 1,25 /t + 113 | 130 | 1,22 1,22 108,0
Arponaiit 1,0 n/ra
Menariopis 1.5 't + 119 | 137 | 128 1,28 113,3
Arponaiit 1,0 n/ra
Arponaiir 0,26 1/t + 110 | 127 | 119 1,19 105,3
Arponaiit 1,0 n/ra
Menanopi3z 1,0 /T +
Arpomnaiirt 0,26 1/t + 1,23 1,42 1,32 1,32 116,8
Arpomaiit 1,0 n/ra
Memnanopis 1,25 a/T +
Arponait 0,26 i/t + 1,25 1,45 1,34 1,35 119,5
Arpomaiit 1,0 n/ra
Memnanopis 1,5 o/t +
Arpomnaiit 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

3arasbHa uyncenabHicTH OaKTepiii pu3ocdepu BiBca rososepuoro 3a aii MBII
Meunanopi3 i PPP Arpoaaiit (¢pa3a ¢a3a Buxoay B TpyoKy)

Tuc. KYO B | 1 rpyHTY

Bapiant nocminy 2019 p. 2020p. | 2021 p.
be3 3acTocyBaHHs npemnaparis 791 908 860
(KOHTPOJIb)
Menanopis 1,0 1/t 912 1013 946
Menaunopis 1,25 n/t 922 1024 960
Menanopis 1,5 n/t 935 1050 980
Arpomnaiit 0,26 1/T 915 1019 949
Menanopi3z 1,0 /T + Arponaiir 0,26 048 1070 992
/T
Menanopis 1,25 1/t + Arpomaiit 967 1094 1013
0,26 1/t
Menanopis 1,5 i/t + Arpomnaiir 0,26 993 1115 1040
/T
Arpomnariit 1,0 n/ra 902 1001 937
Menanopi3z 1,0 1/t + Arpomaiit 1,0 930 1039 972
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 938 1052 985
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 973 1105 1024
a/ra
Arpomnaiit 0,26 1/t + Arpomaiir 1,0 924 1036 963
a/ra
Menanopi3s 1,0 /T + Arpomnaiir 0,26 999 1123 1052
1/T + Arpomaiit 1,0 n/ra
Menanopi3s 1,25 1/t + Arpomaiit 1022 1140 1076
0,26 n/T + Arponait 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




195

Taonuis B. 2

3arajbHa YnceJbHICTh MIKpOMiLeTiB pu3ocdepu BiBCa roJI03€PHOIO 3a Jil
MBII Meaanopi3 i PPP Arpoaaiir (¢pa3a ¢a3za Buxoay B TpyoKy)

Tuc. KYO B | r rpyHTYy

Bapiant nocmzy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 191 254 237
(KOHTPOJIb)
Menaunopis 1,0 /1 196 260 244
Menanopis 1,25 n/t 204 265 251
Menaunopis 1,5 1/t 211 273 262
Arpomnaiit 0,26 1/T 199 263 249
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 217 280 270
Menanopis 1,25 a1/t + Arponaiit 993 285 973
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 230 298 282
Arponaiit 1,0 n/ra 194 258 240
Menanopi3 1,0 i/t + Arpomaiit 1,0 209 271 260
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 213 276 264
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 997 289 279
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 205 267 254
n/ra
Menanopis 1,0 1/t + Arponaiir 0,26
1/t + Arpomnaiit 1,0 i/ra 231 314 298
Memnanopis 1,25 i/t + Arponait
0,26 n/T + Arpomnaiit 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
HIPoys 12 17 10
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Tadonuis B. 3

3arajbHa ynceJbHICTh 0aKTepii pusocepu BiBca rosozepnoro 3a aii MBII

Menanopi3 i PPP Arpouaiit (¢pa3a uBitinus)

Tuc. KYO B | 1 rpyHTY

Bapiant nocminy 2019 p. 2020p. | 2021p.
be3 3acTocyBaHHs npemnaparis 841 087 903
(KOHTPOJIb)
Menanopi3 1,0 i/t 970 1133 957
Menanopi3 1,25 n/t 981 1151 987
Menanopis 1,5 1/t 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 + Arponaiit 1075 1238 1071
0,26 1/t
Menanopis 1,5 i/t + Arpomnaiir 0,26 1115 1284 1109
/T
Arpomnaiit 1,0 n/ra 961 1124 950
Menanopi3 1,0 1/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
n/ra
Arponaiit 0,26 1/t + Arpomaiit 1,0 086 1145 999
a/ra
Menanopi3s 1,0 /T + Arpomnaiir 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 Jil

MBII Mesanopi3 i PPP Arpoaaiirt (¢pa3a uBitinas)

Tuc. KYO B | 1 rpyHTYy

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 209 271 265
(KOHTPOJIb)
Menaunopis 1,0 /1 212 276 271
Menanopis 1,25 n/t 219 282 277
Menanopis 1,5 n/t 225 289 285
Arpomnaiit 0,26 n/T 216 280 274
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 231 294 290
Menanopis 1,25 a1/t + Arponaiit 234 297 292
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 1,0 223 286 283
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 209 291 g7
n/ra
Menanopi3 1,5 i/t + Arpomnaiit 1,0 937 301 296
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 291 283 280
n/ra
Menanopis 1,0 1/t + Arponaiir 0,26
1/t + Arpomnaiit 1,0 i/ra 249 316 310
Memnanopis 1,25 i/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 260 328 319
Memnanopis 1,5 0/t + Arpomnaiit 0,26
1/T + Arpomaiit 1,0 n/ra 274 346 329
HIPos 10 14 12
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Ta6muus 1. 1

roJiozepuoro 3a aii MBII Meaanopi3 i PPP Arpoanaiit (¢pa3a Buxoay B TpyoKy)

Tuc. KITHH/T TPYHTY

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

YuceabHICTh HITPU(PIKYBATBHUX MIKPOOPraHizmMiB pusocgepu BiBca
roJiozepuoro 3a aii MBII Meaanopi3 i PPP Arpoaaiir (¢pa3a uBitinas)

Tuc. KITHH/T TPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 174 209 197
(KOHTPOJIb)
Menaunopis 1,0 /1 185 216 204
Menanopis 1,25 a/T 187 218 208
Menaunopis 1,5 1/t 192 224 213
Arpomnaiit 0,26 1/T 185 216 205
Jl;//IfHaHOpB 1,0 n/T + Arponaiit 0,26 200 226 219
Menanopi3s 1,25 1/t + Arposaiit 206 234 230
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 216 244 237
Arponaiit 1,0 n/ra 183 214 203
Menanopi3 1,0 i/t + Arpomaiit 1,0 191 201 212
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 193 205 215
n/ra
Menanopi3 1,5 n/t + Arpomaiit 1,0 207 239 231
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 190 290 210
n/ra
Menanopis 1,0 1/t + Arponaiir 0,26
1/t + Arpomnaiit 1,0 i/ra 221 249 240
Memnanopis 1,25 i/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 221 256 249
Menanopi3 1,5 i/t + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 245 267 265
HIPoys 16 20 22
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Tabmums /1. 3
YuceJbHICTH HETI01030JiTHYHIX MIKPOOpPraHizamMiB pu3zocdepu BiBca
roJiozepuoro 3a aii MBII Meaanopi3 i PPP Arpoaaiit (¢pa3a Buxoay B TpyoKy)

Tuc. KITHH/T TPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 200 291 230
(KOHTPOJIb)
Menaunopis 1,0 /1 205 304 234
Menanopis 1,25 n/t 210 312 241
Menaunopis 1,5 1/t 216 321 245
Arpomnaiit 0,26 1/T 207 307 235
Jl;//IfHaHOpB 1,0 n/T + Arponaiit 0,26 224 331 51
Menanopi3s 1,25 1/t + Arponaiit 999 338 258
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 235 351 265
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 1,0 216 305 246
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 230 344 261
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 212 315 241
n/ra
Menanopis 1,0 1/t + Arponaiir 0,26
1/t + Arpomnaiit 1,0 i/ra 236 353 269
Memnanopis 1,25 i/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 240 358 273
Menanopi3 1,5 i/t + Arpomnaiir 0,26
1/T + Arpomnaiit 1,0 n/ra 249 376 281
HIPoys 10 9 11
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Tabmums /1. 4

YuceJbHICTH HETI01030JiTHYHIX MIKPOOpPraHizamMiB pu3zocdepu BiBca
roJiozepuoro 3a aii MBII Meaanopi3 i PPP Arpoaaiir (¢pa3a uBitinas)

Tuc. KITHH/T TPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 310 394 342
(KOHTPOJIb)
Memnanopis 1,0 o/t 319 404 356
Menanopis 1,25 a/T 324 409 363
Menanopis 1,5 n/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 n/t + Arponaiit 349 432 382
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 1,0 308 412 367
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
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 326 411 365
n/ra
Menanopis 1,0 1/t + Arponaiir 0,26
1/t + Arpomnaiit 1,0 i/ra 360 453 401
Memnanopis 1,25 i/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 366 463 408
Menanopi3 1,5 i/t + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 373 481 428
HIPoys 11 15 13
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Tabmums /1. 5

YuceabHicTh 0akTepiii poxy Azotobacter pusocdepu BiBca roosepHoro 3a
aii MBI1 Menanopi3 i PPP Arpoaaiit (¢pa3a Buxoay B TpyOKY)

% 00pOCINX KOJOHIAMH IPYJI040K
BapianT nocniay [PyHTY

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 1/t 74 81 79
Arpomnaiit 0,26 n/T 70 75 74
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 76 84 81
Menanopis 1,25 a1/t + Arponait 78 86 84
0,26 1/t
Menanopis 1,5 i/t + Arponaiir 0,26 82 90 87
/T
Arponaiit 1,0 n/ra 68 71 72
Menanopi3 1,0 1/t + Arpomaiit 1,0 73 80 78
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 75 83 80
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 80 88 85
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 79 79 27
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/T + Arpomaiit 1,0 n/ra 85 ol ol
Memnanopis 1,25 i/t + Arponaiit
0,26 1/t + Arpomnaiit 1,0 n/ra 88 4 %
Menanopi3 1,5 /T + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra %4 99 o7
HIPoys 3 4 2
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Tabmums /1. 6

YuceabHicTh 0akTepiii poxy Azotobacter pusocdepu BiBca roosepHoro 3a
aii MBI1 Menanopi3 i PPP ArpoJaiit (¢pa3a usitinns)

% 00pOCINX KOJOHIAMH IPYJI040K
BapianT nocniay [PyHTY

2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 74 75 75
(KOHTPOJIb)
Menaunopis 1,0 1/t 77 78 76
Menanopis 1,25 a/T 80 80 77
Menanopis 1,5 1/t 83 83 80
Arpomnaiit 0,26 1/T 78 79 76
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 85 84 82
Menanopis 1,25 a1/t + Arponait 85 86 84
0,26 1/t
Menanopis 1,5 0/t + Arpomnaiit 0,26 87 01 89
/T
Arponaiit 1,0 5i/ra 76 77 75
Menanopi3 1,0 1/t + Arpomaiit 1,0 82 81 79
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 84 83 81
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 86 88 87
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 81 80 78
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/T + Arpomaiit 1,0 n/ra 0 %4 92
Memnanopis 1,25 i/t + Arponaiit
0,26 1/t + Arpomnaiit 1,0 n/ra 4 37 %
Menanopi3 1,5 /T + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 99 99 %8
HIPoys 4 2 5
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Tabmums /. 7
YuceasHicts 0akrepiit popy Clostridium pasteurianum pusocdepu BiBca
roJiozepuoro 3a aii MBII Meaanopi3 i PPP Arpoaaiit (¢pa3a Buxoay B TpyoKy)

TUC. KJIITHUH/T IPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 431 6,10 5,02
(KOHTPOJIb)
Menaunopis 1,0 /1 4,52 6,28 5,19
Menanopis 1,25 n/t 4,69 6,40 5,29
Menaunopis 1,5 1/t 4,75 6,55 5,48
Arpomnaiit 0,26 n/T 457 6,35 5,22
Jl;//IfHaHOpB 1,0 n/T + Arponaiit 0,26 4,86 6,76 5,60
Menanopis 1,25 n/t + Arponaiit 4,96 6.92 5,92
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 5,12 715 6,14
Arponaiit 1,0 n/ra 4,50 6,25 5,17
Menanopi3 1,0 i/t + Arpomaiit 1,0 4.73 6,48 5,43
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 4.78 6,59 5,54
n/ra
Menanopi3 1,5 i/t + Arpomaiit 1,0 4,99 6.97 5,92
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 4,70 6.41 5.65
n/ra
Menanopis 1,0 1/t + Arponaiir 0,26
1/t + Arpomnaiit 1,0 i/ra 528 7,36 6,40
Memnanopis 1,25 i/t + Arponait
0,26 n/T + Arponaiit 1,0 n/ra 5,50 1,45 6,62
Menanopi3 1,5 i/t + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 6,03 7,87 6,94
HIPoys 1,94 1,31 1,60
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Tabmums []. 8
YuceasHicts 0akrepiit popy Clostridium pasteurianum pusocdepu BiBca

TUC. KJIITHUH/T IPYHTY

Bapiant nocminy 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 10,12 12.27 11.74
(KOHTPOJIb)
Menaunopis 1,0 /1 10,44 12,93 12,29
Menanopis 1,25 n/t 10,60 13,10 12,44
Menaunopis 1,5 1/t 10,82 13,41 12,96
Arpomaiit 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 a1/t + Arponaiit 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
Jl;//[::lwﬂopls 1,0 n/T + Arpomnaiir 1,0 10,73 13,34 12,69
Jl;//[::lwﬂopls 1,25 n/T + Arponait 1,0 10,86 13,61 13,09
Jl;//I:EJl'IaHOpB 1,5 n/T + Arpomnaiir 1,0 11,61 14,63 13.73
ﬁx/?;onaln 0,26 n/T + Arpomnaiit 1,0 10,64 13.19 12,59
Menanopi3 1,9 1/t + Arpomnaiit 0,26 12.14 1519 14.37
1/t + Arpomnaiit 1,0 i/ra
Memnanopis 1,25 i/t + Arponait
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 1507
1/T + Arpomaiit 1,0 n/ra
HIPoys 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 ArpoJaaiir, r

Bapiant gocniny 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 25,7 26.9 26,3
(KOHTPOJIb)
Menaunopis 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 n/T 26,0 27,4 27,0
Jl://IfHaHOpB 1,0 n/T + Arponaiit 0,26 26,7 28.4 27.9
Menanopi3 1,25 1/t + Arponaiit 26.9 28.8 28.0
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 271 292 28.3
Arpomnaiit 1,0 n/ra 25,8 27,2 26,5
Menanopi3z 1,0 1/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 i/t + Arpomnaiir 1,0 27.0 291 281
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 26.2 27.7 27.2
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomnaiit 1,0 i/ra 27,5 29,3 28,4
Memnanopis 1,25 i/t + Arponaiit
0,26 n/T + Arponaiit 1,0 n/ra 28,0 29,6 288
Menanopi3 1,5 n/t + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 28,4 30,8 29,5
HIPoys 0,5 0,7 0,9
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Taonuis E. 2

Harypa 3epHa BiBca rososepHoro coprty Mupcem 3a Bukopuctanass MBII
MeJianopi3 ta PPP ArpoJaiit, r/a

BapianT nocniny 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npenaparis 607.2 620.4 6158
(KOHTPOJIb)
Menanopis 1,0 /1 612,0 623,5 622,3
Menanopis 1,25 n/t 616,4 626,0 623,9
Menanopis 1,5 1/t 619,7 630,1 627,0
Arpomnaiit 0,26 n/T 614,2 624,3 623,0
Jl;//[;:HaHopls 1,0 n/T + Arponaiit 0,26 621.8 634.0 6317
Menanopis 1,25 a/T + Arponaiit 6235 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
Jl;//[::lwﬂopls 1,0 n/T + Arponait 1,0 618.0 628.4 625.8
Jl;//[::lwﬂopls 1,25 n/T + Arponait 1,0 620,1 632.3 629,1
J1;//[;:EJ1121H0p13 1,5 n/T + Arpomnaiir 1,0 625.0 640.5 6384
ﬁx/?;onaln 0,26 n/T + Arpomnaiir 1,0 6175 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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Taonuus 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 3actocyBaHHs npenaparis 12,1 12.7 12.7
(KOHTPOJIb)
Menanopis 1,0 /1 12,2 12,9 13,0
Menanopis 1,25 n/t 12,4 13,1 13,2
Menanopis 1,5 1/t 12,7 13,5 12,8
Arpomnaiit 0,26 n/T 12,2 13,0 13,3
Jl;//[;:HaHopls 1,0 n/T + Arponaiit 0,26 12.8 13.7 13,3
Menanopi3s 1,25 1/t + Arposaiit 13.0 13.9 135
0,26 1/t
Jl://IfHaHOpB 1,5 n/T + Arponaiit 0,26 13.3 141 12.6
Arponaiit 1,0 n/ra 12,1 12,8 13,2
Menanopi3 1,0 i/t + Arpomaiit 1,0 12,5 13,4 13,2
a/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 12,7 13.6 13,4
a/ra
Menanopi3 1,5 i/t + Arpomnaiit 1,0 13,0 14.0 13.1
a/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 12.4 13.3 13.6
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/t + Arpomaiit 1,0 n/ra 133 14,1 13,7
Menanopis 1,25 1/t + Arpomaiit
0,26 n/T + Arponaiit 1,0 n/ra 136 14,3 14,0
Memnanopis 1,5 1/t + Arpomnaiir 0,26
1/T + Arpomaiit 1,0 n/ra 13,7 14,4 12,7
HIPys 0,1 0,2 0,3
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Tabmuns E. 4

BMicT kpoxmaJiiio B 3epHi BiBca roJjiosepHoro copry Mupcem 3a
Bukopuctanusi MBII Meaanopis Ta PPP Arpoaaiit, %0

Bapiant gocniny 2019 p. 2020 p. 2021 p.
be3 3actocyBaHHs npernaparis 57.1 62.0 60,8
(KOHTPOJIb)
Menanopis 1,0 /1 57,9 63,2 61,3
Menanopis 1,25 n/t 58,8 64,2 62,0
Menanopis 1,5 /T 59,5 65,1 63,0
Arpomnaiit 0,26 n/T 58,2 63,7 61,7
Jl;//[;:HaHopls 1,0 n/T + Arponaiit 0,26 60.2 65.7 63.8
Menanopi3 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 i/t + Arpomaiit 1,0 50,4 64,7 62.4
n/ra
Menanopi3 1,25 n/t + Arpomnaiit 1,0 5.8 65,5 63,3
n/ra
Menanopi3 1,5 1/t + Arpomnaiir 1,0 60.6 66.4 64.8
n/ra
Arpomnaiit 0,26 1/t + Arpomaiit 1,0 58.9 645 62.3
n/ra
Menanopis 1,0 /T + Arponaiir 0,26
1/T + Arpomnaiit 1,0 /ra 614 67.1 651
Menanopis 1,25 1/t + Arpomaiit
0,26 n/T + Arponaiit 1,0 n/ra 62,3 68,2 654
Memnanopis 1,5 0/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 Gionorii Ymancbkoro HYC Mapuenko K. 10. i ronosa @I
«lllytko» Ilytko C. @. (c. Mocumika, BrarosileHcskoro paiiony Kiposorpaacbkoi
obnacti) cknanu faHuit akt npo Te, wo B AI" «I1lyTko» BUKOHYBAIOCH BIPOBAKEHHS
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 | HayKoBO-TeXHiYHMI eeKT — MIABULICHHS BPOXKAWHOCTI MOCIBIB
BiBCa rOJI03E€PHOT0 Ta EKOHOMIYHHX TOKa3HUKIB.

5 i 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 oGsacti)
CKJamy JaHui akt npo te, wo B DI «Kpumsne» BMKOHYBanoch BIpoOBaKEHHS
pe3ysnbTaTiB HayKOBO-IOC/IIAHOT poOOTH 3 BHUBYEHHS OIOJIOMYHMX MNpenapariB y
TEXHOJIOTIT BUPOLILYBaHHs BiBCa I'OJIO3EPHOTO.

Bua BnpoBaaskeHHs — IUIolIa BiBca rojosepHoro 23 ra, oOpoOka HaciHHs nepe/|
ciB6oto MikpoObHUM mpemnapaTroM MenaHopi3 y HOpMi 1,5 51/T cymicHO 3 perysstopom
pocty pocnuH Arponaiit y HopMmi 0,26 n/t (OPOH). Ilo nanomy dony nocisu y ¢asi
KYULIHHSI OONPUCKYBATH PEryJISTOPOM POCTY pOCIUH Arposait y Hopmi 1,0 si/ra.

Exonomiununii edext — 3a BHKOpHUCTaHHsS [aHOI KOMMo3uuii OionpenapaTiB
npubaBka Bpoaro BiBca royiozepHoro ckyana 5,3 w/ra, mo 3adesneunsio hopmyBaHHs
JoaaTtkoBoro npudyTky B po3mipi 3011 rpu./ra.

CouianbHuii i HaykoBo-TexHiYHNI edexT — MiZBUIICHHS BPOKAHHOCTI MOCIBIB
BiBCa TOJIO3€PHOro, MOKpAlleHHs SKOCTI 3epHa 3a paxyHOK KOMIUIEKCHOIO
BMKOPUCTAHHS y TEXHOJIOTii BUPOLILYBAaHHS KYJbTYpH O10JOTIYHUX Mpenaparis.

AcnipanTtka kadeapu GioJorit K. 10. Mapuenko
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