AHOTAILUS

THasnuwun C. B. Arpobiosioriune OOTpYHTYBaHHS 3aCTOCYBaHHS TepOilumy U
peryJisiTopa pocTy pOCIMH y TMOCIBax IIIEHUIN MoJIOM 3BUYaiiHoi. — KBamidikariiina
HAyKOBa Ipalls Ha MpaBaxX PYKOIIUCY.

Hucepramisi Ha 3100yTTS HAyKOBOTO CTYINEHS JokTopa ¢iumocodii 3a
cruemianbHicTioO 201 Arponomist (20 ArpapHi HaykH Ta MPOJOBOJIBCTBO). Y MaHCHKHIMA
HalllOHAJIBHUI YHIBEPCUTET CaIBHUIITBA, ¥ MaHb, 2020 p.

VY BCTynNHIN YacTHHI AUCEPTALINHOI POOOTH OOTPYHTOBAHO aKTYyaJbHICTh TEMU
JOCIIIKEHHS, cHOPMYJILOBAaHO METY 1 3aBJIaHHSI, BUCBITJIEHO HAYKOBY HOBH3HY Ta
PaKTHYHE 3HAYCHHS OJICP)KAHUX PE3yJIbTaTiB.

VY nepiromy po3uii MpoaHali30BaHO HAYKOBI IMpalll BITYU3HSIHUX 1 1HO3EMHUX
YYEHHX MIOJ0 BHMBYEHHS BIUIMUBY OI1OJIOTIYHO AaKTUBHUX PEYOBUH (y TOMY 4YHCIHI
repOIUAIB 1 PEryJATOPIB POCTY POCIUH), BHECEHUX OKpPEMO a00 B OAKOBUX CyMIIIax
Ha Tiepebir OCHOBHHUX (P1310J0r0-010XIMIYHUX MPOIIECIB, aHATOMO-MOPQOJIOTIUHI
3MIHHM Y POCIMHAX, aKTUBHICTh MIKpPOOIOTH y pU30CcpepHOMY MIapi IPYHTY 3€PHOBHX
KOJIOCOBUX Ta IHIIUX CUIBCHKOTOCMOMAPCHKUX KYJIbTYpP; JOBEICHO MO3WTHBHHM
BIUIUB PI3HUX HOPM TepOIlUIIB Ta CHOCOOIB 3aCTOCYBaHHS PETYJSATOPIB POCTY
pociiH Ha (OPMyBaHHS BPOXKAWMHOCTI POCIMH Ta SIKICHUX IMOKA3HHUKIB OJEp KaHO1
npoaykiii. 3a pe3yiabTaTaMy aHalli3y HAYKOBUX JDKEPENT BCTAHOBJIIECHO TMOAJBIITY
HEOOXIJTHICTh YAOCKOHAJICHHS OKPEMHX €JIEMEHTIB TEXHOJOTIi BUPOIILYBAaHHS TaKOi
MaJIOTIOLIMPEHO]1, NMPOTE NMEPCIEKTUBHOI 36PHOBOI KOJIOCOBOI KYJIbTYpPH, K IMILIEHULSA
noyida 3BUYaiiHA, IHTEPEC /0 SIKOT 3 KOKHUM POKOM 3pOCTa€ K B YKpaiHi, Tak 1y
CBITI.

HocmimkenHss BUKOHyBaiucs ynpoaoBxk 2017-2019 pokiB B ymoBax
JOCIIITHOTO MOJsi YMaHChKOrO HalllOHAJIbHOTO YHIBEPCUTETY caiiBHUIITBA. [lmanom
JTOCHIDKeHb Tlepen0dadyanocss BUBYEHHS BIUIMBY PI3HUX HOPM KOMOIHOBAHOTO

repOinuIy KJ1aClB TPHUA3OIIMIPUMIINHIB, MMOX1THUX pUINH- i



apwioKcuagkaHkapOoHoBux kuciotr Ilpima ®oprte 195, saxkuii BHOCHBCSA TIO
BEreTYIOUMX POCIHHAX, a TAKOX PI3HUX CMoco0iB (mepeanociBHa 00poOka HaCiHHS,
OOMPHUCKYBAHHA BETETYIOUMX POCIMH) BHUKOPHUCTAHHS PETyJsITOpa POCTY POCIHH
npupoaHoro noxomkeHHs Bykcan BIO Vita. Cxema nmosiboBoro nociiy nepeadayana
18 nmocnmigHMX BapiaHTIB, Ha SKAX MPOBOAMIUCS TIOJNBOBI Ta JabopaTopHi
nociimkenus. OkpiM TOro, Juis MOTIMOJIEHOTO BHBYEHHA IMepediry izionoro-
O10XIMIYHUX TIPOIIECIB Yy pOCIMHAX TOJIOM 3BHYAMHOI BUKOHYBAJIMCS JOCTIAU B
CYBOPO KOHTPOJIbOBAaHUX YMOBAX 32 BUMOTAMHU BETeTALlIHHOTO METOTY.

JlocnmiKeHHSIMA B CYBOPO KOHTPOJIbOBAHMX YyMOBaX BCTAHOBJIEHO BIUJIMB
pi3Hux HopMm repbinuay [Ipima ®dopte 195 Ta pi3HUX CcHOCOOIB 3aCTOCYBAaHHS
peryiaropa pocty pociaud Bykcan BIO Vita Ha 1HTEHCHUBHICTD JINEPOKCUIALITITHUX
MPOIIECIB Y POCIMHAX TIICHUINl IMOJ0M 3BUYANWHOI: HAWOUIBIIMH BMICT TaKOTO
IPOAYKTY MEPOKCHIHOIO OKHMCHEHHS JINIAIB AK MAaJIOHOBUN JiajbAeriy OyJo
BIJIMIYEHO y BaplaHTax CaMOCTIMHOIO 3aCTOCYBaHHsS repoOinuay, 1e 3a Hopm l[lpiMu
dopre 195 0,5; 0,6 1 0,7 n/ra HA TpeTro 00y IICIISI BHECEHHS BIH MEPEBHUIIYyBaB
KOHTpoJb Ha 162, 190 1 226 %, Ha necary no0y — Ha 111, 124 1 143 % BianoBiaHO.
Bigmiueno, mo 31 30UIBIICHHSM HOPMH BHECECHHS TepOIlMIy HarpoMaJDKCHHS B
JUCTKAaX TIIEHUIl MO0 MalOHOBOTO MialibAETioy 3pOCTano, M0 MOTJIO CIyTryBaTH
1HAMKATOPOM PO3BUTKY B POCITMHAX OKCHAATUBHOTO CTPECY.

Cymicue 3actocyBanHs TepOinuny Ilpima dopre 195 (0,5-0,7 n/ra) 1
peryinsitopa pocty pociud Bykcan BIO Vita y Hopwmi 1,0 51/ra Ha oHI niepeanociBHO1
oOpoOkM HaciHHS 1M ke pictperyasropom (1,0 7/T) miaBuIIyBajso BMICT
MaJIOHOBOTO J1aJIbETiAy BIIHOCHO KOHTPOJIIO Y POCIMHAX MIIEHUII TOJI0U Ha TPETIO
no00y Ha 67, 91 1 103 %, a Ha necsaty no0y — Ha 63, 73 1 89% BinnosiaHo. [Ipore,
BMICT MaJIOHOBOTO MiaJIbJETiy y JaHUX BaplaHTax OyB HIKYHMI, MOPIBHAHO 13
BaplaHTaMU 3aCTOCYBaHHS JIMIIE TepOIlUIy, 0 MOXE CBIJUUTH MPO MOYATKOBHIM
NIJBUIIEHUN PpIBEHb Y POCIMHAX JETOKCHUKAI[IMHUX TMPOIIECiB, HAMNpPaBICHUX Ha

3HEUIKO/XKEHHS TOKCMKaHTa. O4YeBUAHO, M0 KOMIUIEKCHE BUKOPHUCTAHHS repOinuy i



peryusiTopa pocTy POCIHMH Y JAHOMY BUIAJKY CIYTyBajo YMHHUKOM 3HUKEHHS a0o
cTabiTizalii MPOXOHKEHHS Y POCIMHAX MPOLECIB MEPOKCUIHOTO OKWCHEHHS JIIIIIIB,
10 B IIUJTOMY MOXe OyTH OJTHMM 13 HACII/IKIB 3MiH B €H3UMATHYHIN CHCTEM1 POCIIHH.
Bcranosneno, mo 3a Bukopuctanns [Ipimu @opte 195 y nopmax 0,5; 0,6 1 0,7
J/Ta aKTUBHICTH TIIyTaTIOH-S-TpaHc(hepasu 3pocTana BiTHOCHO KOHTpoJto Ha 7; 10 i
18 % — na tpetio 100y Ta 16; 25 1 31 % — na 10 10Oy Bu3HaueHHs. Bimomo, 1m0
POCIMHHU TOCTIMHO TOTPeOyIOTh aKTHUBHI (OPMH KHCHIO JUJIl PETyJISIIlii MpoleciB
pocTy 1 PpO3BUTKY, TOMY JUMHAMIKa AaKTHUBHOCTI TJIyTaTiOH-S-TpaHc(depasn y
KOHTPOJILHOMY Ta JISSKUX IHIIKX BaplaHTaxX Ha JECATY 100y 3acBiauye IIeH mpolec.
3a oOmnpuckyBaHHs pociauH 6akoBoro cymimito [Ipimu @opre 195 y HOpMax
0,5; 0,6 1 0,7 n/ra 3 Bykcanom BIO Vita 1,0 n/ra Ha ¢oHI nepeAanociBHOI 0OpoOKU
HacinHa Bykcanom BIO Vita y Hopmi 1,0 71/T mOKa3HMKKM aKTUBHOCTI TTyTaTiOH-S-
TpaHcdepasu Ha TPeTo 400y BU3HAUEHHS B MOPIBHIHHI 3 KOHTPOJIEM 3pocTaiu Ha 40;
49 ta 53 %, Ha necarty nooy — 23; 37 1 40 % BiANOBIIHO. AKTUBHICTh TJTyTaTIOH-S-
TpaHcdepa3d y JUCTKaxX MIICHUI TMOJOU 3BUYANHOI CIPSIMOBYETHCS HAa 3HIKCHHS
OKCUJIATUBHOTO cTpecy Ta (OpMyBaHHsS CTIHKOCTI POCIMH 10 Ail TepOIlMAHOTO
areHTa, Mpo 110 CBIIYNUTH 3HMKEHHSI BMICTY MaJOHOBOTO JIabACTINY Y BIATIOBITHUX
BapiaHTax JIOCHIAY, Ie aKTUBHICTh TJIyTaTIOH-S-TpaHc(epasu Oyiia HalBUIIIOLO.
BaxxnuBe 3HaU€HHS B CUCTEM1 aHTHOKCUJAAHTHOIO 3aXUCTY POCIIHH BIIITPAIOTh
dbepMeHTH KJlacy OKCHAOPEAYKTa3, SIKi 3HENIKOKYIOTh aKTUBHI (DOPMHU KHCHIO 1 B
TOM € Yac BUCTYMNAIOTh MapKepaMHU OKCHIATUBHOIO cTpecy. HalOiabIn BaKIMBUMHU
cepell HUX € Karajiaza, mepokcuaas3a i nmoiideHomokcuaa3a. ¥ CepelHbOMYy 3a POKHU
JOCITIIKEHb aKTUBHICTh KaTaja3u B JIUCTKAaX TMOJIOM 3BHYaliHOI y a3y BUXOIY
pOCIIMH y TpyOKy 3a BukopuctanHus repoinuay [Ipima ®@opte 195 y nopmax 0,5; 0,6 1
0,7 n/ra mopiBHsAHO 13 KoHTposieM I 3poctama Ha 18,0; 22.4; 26,8 %, nmepokcuaazu —
14,8; 22,7 1 39,8 % BianoBigHOo. HaliBuil MOKa3HUKU aKTMBHOCTI aHTHOKCUJIAHTHUX
dbepMeHTIB y JHCTKAaX MOJIOM BIAMIYAIM Yy BapiaHTaX CYMICHOTO 3aCTOCYBaHHS

repOinuy I[pima @opte 195 (0,5-0,7 n/ra) i3 Bykcanom BIO Vita (1,0 n/ra) va ¢oni



nepenociHoi 00OpOOKM HACIHHS ITUM K€ peryssTopoM pocty pociun (1,0 i/T). Tak,
aKTHBHICTh KaTajas3H MOPIBHSIHO 3 KoHTposieM I 3pocrana Ha 49,0; 53,4 1 57,0 %, a
nepokcuaasu — 68,1; 78,8 1 78,4 % BinmosiHO.

[Ilomo akTWBHOCTI B JHUCTKax (EepMEeHTY mojieHoJIoKCHuaa3u, TO 3a
camocTiitHoro BukopucTtanHs I[Ipimu dopte 195 y mopmax 0,5; 0,6 1 0,7 n/ra
aKTUBHICTh JaHOTO (EPMEHTY Yy MOPIBHIHHI 3 KOHTpoJsieM | 306inburyBanace Ha 14,7;
22,0 1 30,5 %; pa3om 3 TUM, CyMICHE 3aCTOCYBAaHHS TepOIlUIy 1 peryjsitopa pocTy
pociivH Ha (hoH1 0OpOOKM HACIHHS Mepe]] CIBOOIO UM K€ PETYISTOPOM POCTY POCIIHH
aKTHBHICTh 3pocTasia Ha 44,6; 52,0 1 59,9 % BignmoBigHo. Y ¢a3y KOJIOCIHHS
MPOCTEKYBAJIM TMOJIOHY 3aJIeKHICTh, MPOTE AKTUBHICTH BHINEBKa3aHUX (DEPMEHTIB
OyJia eno BUIIOL0, IO MOB’SI3aHO 31 3Mi1HOIO (Da3u PO3BUTKY KYJIbTYPH.

Bimomo, 10 y poCIMHHHMX OpraHizMax BMICT xjopodiniB a i b e uyTimBum
1HAMKATOPOM 1HTEHCHUBHOCTI (DOTOCHMHTE3Y Ta OJHUM 3 HAWBAXKJIMBIIIUX MOKA3HHKIB,
SAKUWA BU3HAYA€ KUIBKICTh Ta SIKICTh BPO’XKal, 0 € OCOOJMBO TMOKA30BUM 3a il
PI3HOMaHITHUX YMHHUKIB Ha pociauHu. [IpoBeneHi T0oCiiIKeHHs B YMOBAX MOJIbOBOTO
JOCHIAY 3acBIMYWIM, IO BMICT XJIOPOQUIIB 3HAYHOK MIPOIO 3ajie’KaB BiJ HOPM
3actocyBaHHs repoirmuay I[Ipima ®opre 195, BHeCEHUX pPO3AUIBHO Ta B CyMilmn 3
perynaropom pocty pociuH Bykcan BIO Vita. ¥V cepennboMy 3a poKd JOCHIIKEHD,
3a BHeceHHs [Ipimu ®@opte y HOpmax 0,5 1 0,6 n/ra BMicT cymu xyopodiiiB a i by
JUCTKaX Mojou y a3y BUXOAY POCIUH y TpYOKy 3pocTaB Ha 3 % Ha CyXy peuOBUHY
BIIHOCHO KOHTpouto [. 30unbmienns Hopmu BHeceHHs [Ipimu @oprte 195 go 0,7 n/ra
BUKJIMKAJIO 3HUKEHHS BMICTY XJIOPOQUIIB y JHCTKaX, MOPIBHSIHO 3 TOMEPEIHIMU
HOpMaMmH, B cepeHroMy Ha 1 %.

HatiBuiii nmoka3HUKM HArpOMaPKeHHS CyMHU XJIOpo(iIiB a 1 b mpocTeKyBaIuch
y BapiaHTaxX MOE€JHAHOTO 3aCTOCYBAHHS TepOIUay 13 PETyJISITOPOM POCTY POCIHH Ha
doH1 mepeanociBHOI 0OpOOKM HACIHHS LIUM K€ PICTPETyIsTOpOM HaciHHA. Tak, 3a
HopMm Ilpimu ®opre 0,5; 0,6 1 0,7 n/ra 3 Bykcanzom BIO Vita (1,0 n/fra — mo

Bererauii) 1 1,0 /T (mepeamociBHa 0O0poOka HAciHHA) y a3y BHXOIY POCIUH Y



TPYOKy B TpyOKYy IOKa3HHUKH BMICTy CyMH XJIOpo(iiaiB a i b 3poctanu B cepeHBOMY
3a pOKH JociimkeHb Ha 8—9 %.

[lo3uTuBHY OUHAMIKY BIAMIYEHO Yy BIUTMBI MpemapaTiB Ta iX KOMIO3MIIN Ha
YUCTY NPOAYKTUBHICTh (DOTOCHHTE3y MOJOH 3BUYAMHOI. Y cepeaHbOMY 3a pPOKH
JIOCTIIKEHb 3aCTOCYBaHHs B MociBax monou 3BuyaitHoi [Ipimu @opre 195 y Hopmax
0,5; 0,6 1 0,7 n/ra cupUsIIO 3pOCTAHHIO YUCTOI MPOAYKTHUBHOCTI TOCiBIB Ha 7; 91 6 %
NOpiBHSHO 3 KoHTpoJieM . HaliBuille 3pocTaHHst JaHOTO MOKa3HHUKA OYyJIO BIIMIUYEHO Y
BapiaHTax cymicHoro 3actocyBaHHs [Ipimu dopre y Hopmax 0,5; 0,6 1 0,7 n/ra 13
Bykcaiiom BIO Vita 1,0 n/ra Ha doni 06pobku Hum Haciuus (1,0 1/T), ne nanui
MOKAa3HUK 110 KoHTpoito I 30impmryBaBcs Ha 24; 27 1 22 % BiamosigHO. Mix
NOKa3HUKaMHU YHCTOI IPOAYKTUBHOCTI (OTOCHHTE3y TMOJIOM 3BHYAlHOI Ta
BPO’KaMHICTIO BCTAHOBJIEHO TICHOTY 3B’53Ky Ha piBHI 1=0,93.

PiBeHp 3MiH y aHATOMO-MOP(QOJIOTIUHIA CTPYKTYpl €MiIEPMICY JTUCTKIB MOXKE
OyTH MOB’sI3aHUI 3 PIBHEM YYTIMBOCTI POCIUH 10 repoinuay. Tak, 3a BUKOPUCTaHHS
[Ipimu ®opre 195 y nopmax 0,5; 0,6 1 0,7 n/ra KUIBKICTh KIITHH €MIAEPMICY B MO
30py Mikpockonma y ¢a3zy KoJociHHS B cepeaHboMmy 3a 2017-2019 poku
3MEHIIyBajlach BiIHOCHO KOHTposto [ (257 mt.) Ha 55; 47 1 39 mt. Bonnouac,
MpPOCTEXYyBajgacs TEHACHIS 100 30UIBIIEHHS PO3MIPIB KIITHUH (IOBXKWUHHA 1
IIMPUHK), IO BUKJIMKaNO 3pocTaHHs iX miomi Ha 44; 36 1 29 % BiANOBIIHO.
3aJIe’KHICTh MIO/I0 3MEHIIECHHS KITBKOCTI KIIITHH 1 3pOCTaHHS iX PO3MIpiB BiAMIYAIN
32 CyMICHOTO BHKOPHMCTAHHS repOIlMy 1 picTperyyiaropa Ha (oH1 MepeAnociBHOI
00poOku HaciHHs UM ke perynstopom (IIpima ®opre 0,5; 0,6 1 0,7 n/ra + Bykcan
BIO Vita 1,0 n/ra + Bykcan BIO Vita 1,0 n/1). Tak, KUIbKICTh KIITHH €MiIEPMICY B
MOJII 30py MIKPOCKOIa 3MEHIIyBalach BITHOCHO KOHTpoito I wHa 91; 83 1 72 mr.;
BIJIHOCHO BapiaHTIB CaMOCTIHOTO BUKOPUCTaHHS TepOinuay — Ha 36; 35 1 33 mr.
OkpiM TOro, y JaHUX BaplaHTaxX BiAMIYEHO HANOIIbIIE 3POCTAHHS IUIONI KJITHH

eniiepMicy, sike BiTHOCHO KoHTpoutto I cknamano 100; 79 1 69 %.



dopMyBaHHS IUIONII JIMCTKIB 3HAXOJWJIOCh Y TMPAMIA 3aJeXKHOCTI BIJ
3arajbHOTO PO3BUTKY HAJ3€MHOI MacH POCIMHH, TaK OLIbIIY YaCTUHY 11 CKJIAJal0Th
came nuctku. Tak, 3a Bukopuctauus [Ipimu @oprte 195 y vHopmax 0,5; 0,6 1 0,7 n/ra,
IJI0IIA JIMCTKOBOTO amapary MIIeHUI MOoJ0M 3BUYaiiHOi y ¢a3y BUXOAY POCIUH Y
TpyOKy MOpiBHSAHO i3 KoHTpojeM | 3poctama Ha 5, 7 1 4 % BiamoBimHo Y asi
KOJIOCIHHS BOHa 3poctania Ha 3, 3 1 2 %. HaiiOuiblia miom@a JUCTKOBOTO amapary
pOCIUH 1MoJIoN 3BMYaifHOi chopMyBasacs 3a Jii 6akoux cymimen [Ipimu doprte 195
y Hopmax 0,5; 0,6 i 0,7 n/ra i3 Bykcamom BIO Vita 1,0 i/ra Ha ¢oHi mepearnociBHOT
0oOpoOKM HaciHHSA UM ke peryisitopoM pocty (1,0 n/T). Tak, y mmx BapiaHTax
JIOCITITy TUIOIIA JIMCTKIB OPIBHSHO 13 KOoHTpoJieM [ y dazy Buxoay B TpyOKy 3pocTrana
Ha 20,201 18 %, a y a3y xonocinug — Ha 14, 14 1 12 % BianoBigHO.

HaiiGinpmmii mpupicT BUCOTH Ta HAJ3€MHOI 010Macu pOCIHMH MOJION 3BUYAHOT
(dbopMyBaBcsl 3a POKM JOCIIIKEHb y BaplaHTax CyMICHOTO BHKOpHUCTaHHS [Ipimu
®opte 195 (0,5-0,7 n/ra) 3 Bykcanom BIO Vita (1,0 n/ra) Ha ¢oHi nepeanociBHOT
o0poOku HacinHs Bykcanom BIO Vita (1,0 1n/T), e mnepeBUIEHHS MOKa3HUKIB
BIJIHOCHO KOHTpOJIIO I B cepeanbomy 3a dazamu ckiangano 7—37 % — njs BUCOTH, Ta
12-63 % — nna Giomacw.

CucrematuHe BHUKOPHCTAHHS TepOIUUIIB BHUKIMKAE 3MIHM B EKOCHUCTEMI
TPYHTY, IO B1OOpaX)aeThCs Ha AISTILHOCTI IPYHTOBUX OakTepiil. Y cepelHboMy 3a
POKH JIOCTIPKeHb Yy BapiaHTax 13 caMOoCTiHHUM BuKopuctanHsM [Ipimu ®@opte 195 y
Hopmax 0,5; 0,6 1 0,7 n/ra mepeBUINCHHS MOKA3HUKIB 3arajibHOi YHCEIHHOCTI
MIKpOOpTraHi3MiB BiTHOCHO KOHTpo:o I ckmagano 9; 916 % — na 10 nody ta 7; 91 5
% — Ha 25 noOy. HaltakTuBHIllE 3pOCTaHHS 3arajbHOI YMCEIBHOCTI OakTepiil y
puzocdepl mojou 3BUYAMHOI MPOCTEXKYBAIOCS 3a BUKOPUCTAHHS OaKOBOI1 CyMiIli
[Tpimu ®@opte 195 y nopmax 0,5; 0,6 ta 0,7 n/ra 3 Bykcanom BIO Vita 1,0 n/ra Ha
dbon1 mepeanociBHoi 00poOku HacinHa Bykcamom BIO Vita y nopmi 1,0 /1. Tak,

3arajbHa YUCENbHICTh OakTepiil y pusocdepi mondu 3pocrana Ha 27; 32126 % — Ha

10 106y Ta Ha 26; 26 1 24 % — na 25 n0o0y.



bakTtepii poxy Azotobacter manexaTh 10 MIKpOOpraHi3miB, IO MPHUCTOCOBAHI
JI0 BUIBHOTO i1CHYBaHHS. BUIBIICTH iX MNpeICTaBHUKIB € BUCOKOIPOJYKTHBHUMH
a30T¢ikcaTopaMu, META0OJITH SKUX MICTATH O10JOTIYHO aKTHBHI PEUYOBHMHHU. 3a il
repOinuay Ilpima ®opte 195 B HOpMax 0,5-0,7 n/ra 6GakTepii JaHOTO POy 3a3HABAIU
B mouaTkoBuil mepion nii mpemapaty (10-ta moba micnsi BHECEHHs) OUIBLIOTO
npurHideHns (10-23 %), mo CcBiMYUTH MPO X YYyTIMBICTH IO MiJBUIIEHUX HOPM
repOinuay. 3a KOMIJIEKCHOTO BUKOPUCTAHHS TepOiluay 1 peryisTopa pocTy pOCiavH
Ha (OHI OOpOOKM pEryJiaTOpOM POCTY POCIHMH HACIHHS MpPUTHIYEHHS iXx OyJo
MiHiIMaTbHUM (4 %). Yepe3 25 ni0 micnsi BHECEHHS IMpenapariB, OCOOIHBO Y
BapiaHTax KOMIUJIEKCHOTO BHUKOPHUCTaHHS, PICT a3oTobakTepa B puzochepl mosndu
3BHYANHOI MPUTHIYEHHS HE 3a3HABAB.

[IpoBeneni oOmiku 3a0yp’sSIHEHOCT! TMOCIBIB MIIEHUIN MOJOM 3BUYANWHOI [0
BUKOPUCTAaHHA IMpemnapariB  3acBIAYMJIM  3MIMIAHUA TUO ~ 3a0yp’SHEHOCTI 3
NepeBaXaHHSAM HACTYIHHX BHUIIB: Cepell IBOAOJBHUX — ocoT poxeswid (Cirsium
arvense L.); ocoT xoBTHil mojpoBuii (Sonchus arvensis L.); miaMapeHHUK YillKHiA
(Galium aparine L.); tanaban mnonsoBuii (Thlaspi arvense L.); 1ob6oma 0Oina
(Chenopodium album L.); sxa6piii 3Buuaiinuii (Galeopsis tetrahit L.); riryxa kponusa
nypryposa (Lamium purpureum L.); mupuns 3suuaiina (Amaranthus retroflexus L.);
ripuniis mosikoBa (Sinapis arvensis L.); tpupedepuuk Hermaxyuwmii (Tripleurospermum
inodorum L.); cokupku monboBi (Delphinium consolida L.); Oepe3ka monboBa
(Convolvulus arvensis L.); ogHon0mbHI (311aK0Bi) Oyp’sSiHM TPOPOCTAIM B IMOCIBax
HEPIBHOMIpPHO 1 Oy/M mpejcTaBieHi B OCHOBHOMY Muliriem cu3uM (Setaria glauca L.)
Ta muiieM 3eaeHuM (Setaria viridis L.).

VY cepenHbOMy 3a POKH JOCIHIKEHh BCTAHOBIICHO, IIO 32 BHECEHHS B IMOCIBaX
nosiou [Ipimu dopte 195 y Hopmax 0,5; 0,6 1 0,7 n/ra xinbkicTs Oyp’siHiB Ha 30 100y
TmicJisl BHECEHHS IIpenapariB 3HMKyBanach 10 35; 28 i 22 wt./mM? BignosigHo npu 146

wT./M? y koHTponi I (6e3 3acTocyBaHHs IpenapaTiB i IepearociBHOI 0OpOOKH



HACIHHS), 10 BIJMOBIIAJIO 3HUIIIEHHIO 1X 3a KiIbKicTIO Ha 77; 81 1 85 %; 3a macoro —
79; 81187 %.

Haii6inpma KidbKiCTh 3HUIIEHUX Oyp’siHIB Oyfa BiAMiueHa 32 BUKOPHCTAHHS
repOinuay Ilpima dopre 195 y Hopmax 0,5; 0,6 1 0,7 n/ra B GakoBiii cymirni 3
perynaropom pocty pociuH Bykcan BIO Vita 1,0 n/ra Ha ¢donHi 00poOku mepen
CiBOOIO HACIHHA LIUM ke peryisiTopoM y HopMi 1,0 /1. OueBuaHo, 11e BigOyBanocs 3a
PaxyHOK MPUTHIYEHHS POCTY ¥ PO3BUTKY >KUTTE3IATHUX BUIIB Oyp’siHIB POCIMHAMHU
noJIOM, TUCTKOBA MIOBEPXHSI, HAJ3€MHA Maca Ta KOPEHEeBa CUCTeMa K01 IHTCHCUBHIIIIE
PO3BHUBAIMCS 3a i1 PETyIsTOpa POCTY POCIMH. Y JaHUX BapiaHTaxX JOCIITY YacTKa
3HMINEHUX OYyp’sIHIB 3a KUIBKICTIO 3pocTtaina 70 90; 92 1 94 %, a 3a macoro — 110 92; 94
196 %.

®diTOoCaHTITAPHUN CTaH TMOCIBIB Mepe]] 30upaHHsIM BPOKal0 3aCBIIUMB MOAIOHY
3aJIEKHICTh y 3HULIEHHI Oyp’siHIB y MociBax MOJOH 3a BUKOPUCTaHHS TepOinumy
[Ipima ®opte 195, BHecEHOro OKpeMO Ta B MO€JHAHHI 3 PI3HUMHU CIOCOOAMH
3acTocyBaHHs peryistopa pocty Bykcan BIO Vita. Tak, 3a BuKopucTanHs repOinuLy
[Ipima ®opte 195 y nopmax 0,5; 0,6 1 0,7 n/ra, TexHiyHa €EKTUBHICTh repOIUIy
BIIHOCHO KOHTpOJIto | ctanoBmia 82; 85 1 87 % — 3a KUIBbKICTIO 3HUIIIEHUX Oyp’sHIB
Tta 78, 82 1 86 % — 3a Macoro.

HaiiBuiy e(eKTUBHICTh KOHTPOJIIOBAHHS Oyp’sHIB Y MOCIBAaX MOJIOU BiAMIYaJIN
y BapiaHTax cyMicHoro 3acrocyBanHs [Ipimu ®@opre (0,5-0,7 n/ra) i3 Bykcamom BIO
Vita Ha ¢oHi nepennociBHoi 00poOku HaciHHS UM ke PPP. Tak, kKuibKicTh Oyp’sHIB
y JaHUX BapilaHTax JOCIiTy 3MeHIryBanack Ha 91-95 % 3a kinmbkicTio Ta Ha 89-92 %
— 3a macoro. KopensiiiiHa 3aleXHICTh BPOXAWHOCTI 1 piBHS 3a0yp’STHEHOCTI €
CUJIBHOIO 1 XapaKTepu3yeThes KoedimieHToM kopesiii = - 0,70.

AHamizyoud BIUIMB TIpenapariB Ha (QopMyBaHHA BpOXKAWMHOCTI TOJIOU
3BUYaiHoi, 3a BHKopucTaHHa [Ipimu dopre 195 y nHopmax 0,5; 0,6 1 0,7 n/ra
npubaBKka BpOXKAlO 3epHAa JI0 KOHTposit0o [ ckiajgana B cepeHbOMY 3a POKH

nocmimxkens 4,2 ; 54 1 3,8 %. Bigmivaim He3naune (Ha piBHI 1-2 %) 3HWOKEHHS



BpOKAWHOCTI y BapiaHTax 3aCTOCYBaHHS repOiluy BIIHOCHO BUIbHHMX IJISTHOK Bij
Oyp’siHIB (py4H1 IPOMOJIFOBaHHS BIIPOAOBXK Bererailii, koHTposib II). Take sBure
MOSICHIOETbCSI HEOJHAKOBOIO YYTIMBICTIO PI3HUX BHJIB 1 COPTIB MIICHUIl 0
repOinuay dyepe3 pi3HI piBHI MeTaboiisMy y pociuH. HaiiOinbiie 3pocTaHHs
BPOKaHOCTI 3epHa moyion O0yso oaep:xkaHo 3a BHeceHHs [Ipimu Dopre 195 y Hopmax
0,5, 0,6 1 0,7 n/ra 3 Bykcamom BIO Vita y vHopmi 1,0 1/ra mo ¢hony o6poOku HaciHHS
uMm ke PPP y Hopmi 1,0 11/T, o nepepuiyBaiso koHTpois I Ha 19,2; 20,21 17,6 %
BIJIIIOBIIHO.

JlocnimpkyBaHi mpenapatu, a TaKOK MOTOAHI YMOBH, 3HAYHOIO MIpPOIO BILTUBAJIU
Ha (opmyBaHHS (I3MYHHMX TMOKA3HUKIB SKOCTI 3epHa mondu. 3okpemMa maca THCSYI
3epeH 3a fii repoinuay [pima @opte 195 y nopmax 0,5; 0,6 1 0,7 51i/ra 3011bI1YyBaIach
B CEpPEAHBLOMY 3a TPU POKH JOCTiKeHb Ha 2,9; 3,2 1 1,6 %. ®opMyBaHHS HaUBUIITUX
noka3HukiB mMacu 1000 3epeH BigOyBanocs 3a CyMICHOTO BUKOpHCTaHHS IIpimu
®dopte 195 y nopmax 0,5; 0,6 1 0,7 n/ra 3 peryasitopom pocty pociud Bykcan BIO
Vita 1,0 n/ra Ha ¢oHI epeanociBHOI 0OpOOKH HACIHHS IIUM K€ PETYJIATOPOM POCTY
pociuH (1,0 11/T), 1€ TPUPICT MacH TUCSYl 3€pEH BIJIHOCHO KOHTPOJIIO ckiaaaB 11,6;
12,0 1 10,6 % BigmoBimHO. B 1Mx »e BapiaHTax AOCIIAYy HaWOLIbIIEe 3pocTaia i
HaTypa 3epHa (y Mexkax 2 %), B TOM 4ac KOJIM MPUPICT B IHIIUX BapiaHTaxX JOCIHITY
O0yB y mexax 10 1 %.

3actocyBaHHA B TMOCIBax TMOJIOM TepOIlUay 1 peryisTopa pPOCTy POCITHH
NIJBUIIYBAJIO BMICT y 3€pHI OUIKa 1 CUpPOi KJICHMKOBMHHU, MPOTE Il IMOKAa3HUKU
3aJIeXaH BiJl HOPM BHECEHHS repOimumy 1 BiJ Horo KOMOIHAIIN 3 PETYISITOPOM POCTY
pocnuH. Tak, y cepeqHrOMY 3a POKH JOCIIKEHb, Y BapiaHTaX JOCTIAY 3 BHECEHHAM
[Ipimu @opte 195 y nopmax 0,5, 0,6 1 0,7 s/ra BMICT OlKa 1 CHUPOi KICHKOBUHU B
3epHI MoJa0M ckiangaB BiamoBimHo 15,2; 15,2 1 15,1 % Tta 29,4 29,3 1 29,1 %. 3a
BHeceHHs [Ipimu dopre 195 y Hopmax 0,5, 0,6 1 0,7 n/ra i3 Bykcanom BIO Vita 1,0

n/ra Ha poHi 0OpoOKHM HaciHHs nepen ciBooro Bykcanom BIO Vita 1,0 i1/t BMmicT Ouika



1 CUpO1 KJICMKOBUHU B 3€pHI M0JIOW CTaHOBUB BiAmoBiAHO 16,0; 16,01 15,8 % 1a 31,2;
31,0130,7 %.

ExoHOMIYHA OILlIHKa BUKOPUCTAHHS MpENapariB y TEXHOJOTI] BUPOIIYBaHHS
nmosiou nokaszana, 1o repoimug [pima doprte 195 y vHopmax 0,5 1 0,6 n/ra npuHOCHB
J0JJTaTKOBUH uncTuil mpuOyTOK Ha piBHI 363 1497 rpu/ra, piBeHb peHTa0ETBHOCTI TIPH
npoMy cknagaB 144 1 145 % 3a okymHOCTI JoJaTKOBUX BHUTpar 2,1-2,3 pasm.
HaiiBumi eKoHOMIYHI TOKa3HUKH B AO0CHiAl (OpMyBalMcs y BapiaHTI CYMICHOTO
3actocyBanHsA [Ipimu @opre 195 0,6 n/ra 1 perymnaropa pocty pocinu Bykcan BIO
Vita 1,0 n/ra Ha ¢doH1 epeanociBHOI 0OPOOKH HACIHHS ITUM XK€ PETYIITOPOM POCTY
pociiuH y HopMi 1,0 71/T. Bucoka mpubaBka Bpo>KailHOCTI 3a 3HUKEHHSI COO1BapTOCTI
NpoayKuii 3a0e3neunsia 3p0CTaHHd PeHTA0EIbHOCTI BUPOOHUIITBA Y TAHOMY BapiaHTi
no 161 % 1 momatkoBOoro uucroro mpuOyTKy 1m0 1966 1 rpe/ra 3a koediiieHTa
€HEepreTUYHoOi ePeKTUBHOCTI 2,8.

3 METOI0 KOHTPOJIIOBaHHS IIMPOKOTIO CHEKTPY IABOAOJIBHUX BHUAIB Oyp’sHIB,
MIJBUIIEHHS  YPOXAWHOCTI 1 SKOCTI 3€pHa BUPOOHUIITBY PEKOMEHIOBAHO
KOMOIHOBaHMU TepOIUM] KJIAclB TPHUA30IMIPUMIJIMHIB, MOXIAHUX MIPUAUH- 1
apuiokcruankankapOoHnoBux kuciot Ilpima ®oprte 195 3actocoByBatu y HOpMmi 0,6
J/Ta B MOEAHAHHI 3 PETYIATOPOM POCTY POCIMH MPUPOTHOTO MOXOKEHHS Bykcan
BIO Vita y nopmi 1,0 n/ra Ha ¢doHl 00poOKM Tepes; CiBOOIO HACIHHS IUM XKe
PETYISATOPOM POCTY pOoCiHH y HopMi 1,0 J1/T.

Kniwwuosi cnosa: tepOiuua, KCEHOOIOTHK, PETyJIsITOP pPOCTY POCIHH,
OKCUJATUBHUN CTpec, aKTUBHI (HOpMH KHCHIO, (POTOCHMHTE3, MiKpoOioTa, MIEHUIIS
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ABSTRACT

Pavlyshyn S. V. Agro-biological substantiation of applying herbicide and plant
growth regulator in the crops of a common emmer wheat. — Qualified scientific work
on the rights of manuscript.

Dissertation for the scientific degree of Doctor of Philosophy by the specialty
201 Agronomy (20 Agrarian Sciences and Food). Uman National University of
Horticulture, Uman, 2020.

The relevance of the research topic was substantiated, the purpose and tasks
were formulated, the scientific novelty and practical significance of the obtained
results were highlighted in the introductory part of the dissertation.

The scientific works of domestic and foreign scientists on the study of the
influence of biologically active substances (including herbicides and plant growth
regulators) applied separately or in tank mixtures on the course of the basic

physiological-and-biochemical processes, anatomic-and-morphological changes in the



plants, activity of the microbiota in the rhizospheric soil layer of spiked cereals and
other agricultural crops were analyzed; the positive influence of different norms of
herbicides and methods of application of plant growth regulators on the formation of
plant yields and qualitative indicators of the obtained products was proved in the first
part. The further necessity of improvement of some elements of the growing
technology of such low-widespread but promising spiked cereal, as emmer wheat,
interest to which is growing every year in Ukraine and in the world was defined
according to the results of the analysis of the scientific sources.

The research was conducted over the years of 2017-2019 in the conditions of a
research field of Uman National University of Horticulture. The research plan
provided for the study of the influence of the different norms of the combined
herbicide of triazolpyrimidines classes, derivatives of pyridine- and
aryloxyalkanecarboxylic acids of Prima Forte 195, which was applied on the
vegetative plants, as well as various methods of use (pre-sowing seed treatment,
spraying of the vegetative plants) of the plant growth regulators of a natural origin of
Wauxal BIO Vita. The field experiment scheme provided for 18 experimental variants,
which were used for field and laboratory studies. In addition, experiments in strictly
controlled conditions according to the requirements of the vegetative method were
carried out for in-depth study of the course of the physiological-and-biochemical
processes in emmer wheat plants.

The effect of different norms of Prima Forte 195 herbicide and various methods
of application of Wuxal BIO Vita plant growth regulator on the intensity of
liperoxidation processes in emmer wheat plants: the highest content of such a product
of peroxide oxidation of lipids as malondialdehyde was noticed in the variants of a
single application of the herbicide, where it exceeded the control by 162, 190 and
226 % under the norms of Prima Forte 195 of 0.5; 0.6 and 0.7 I/ha on the third day
after application, and by 111, 124 and 143 %, respectively, on the tenth day. Studies
in strictly controlled conditions were established. It was noted that accumulation of



malondialdehyde in emmer wheat leaves increased with raising the norm of the
herbicide application, which could serve as the development indicator of oxidative
stress in the plants.

The combined use of Prima Forte 195 herbicide (0.5-0.7 I/ha) and Wuxal BIO
Vita plant growth regulator in the norm of 1.0 I/ha at the background of the pre-
sowing seed treatment with the same growth regulator (1.0 I/t) increased the content
of malondialdehyde in emmer wheat plants by 67, 91 and 103 % on the third day and
by 63, 73 and 89 %, respectively, on the tenth day compared to the control. However,
the content of malondialdehyde in these variants was lower compared to the variants
with the use of herbicide only, which could indicate the beginning increased level of
detoxification processes in the plants aimed at neutralizing the toxicant. It was clear
that the combined use of the herbicide and the plant growth regulator in this case
served as a factor in reducing or stabilizing the passage of peroxide oxidation
processes of lipids in the plants, which in general might be one of the consequences of
the changes in the plant enzymatic system.

It was established that glutathione-s-transferase activity increased by 7; 10 and
18 % on the third day compared to the control and by 16; 25 and 31 % on the tenth
day of determination under the use of Prima Forte 195 in the norms of 0.5; 0.6 and 0.7
I/ha. It is known that plants constantly require reactive oxygen species to regulate
growth and development processes, so the dynamics of glutathione-s-transferase
activity in the control and some other variants on the tenth day attested this process.

The indicators of glutathione-s-transferase activity increased by 40; 49 and
53 % on the third day of determination in comparison with the control, by 23; 37 and
40 %, respectively, on the tenth day after spraying the plants with a tank mixture of
Prima Forte 195 in the norms of 0.5; 0.6 and 0.7 I/ha with Wuxal BIO Vita of 1.0 I/ha
at the background of the pre-sowing seed treatment with Wuxal BIO Vita in the norm
of 1.0 I/t. The glutathione-s-transferase activity in emmer wheat leaves was directed to

the reduction of oxidative stress and the formation of plant resistance to the action of



herbicide agent, as evidenced by the reduction of malondialdehyde content in the
corresponding variants of the experiment, where the glutathione-s-transferase activity
was the highest.

The enzymes of the oxidoreductase class which neutralized the reactive oxygen
species and at the same time acted as the markers of the oxidative stress played the
important role in the system of antioxidant protection of the plants. Catalase,
peroxidase and polyphenol oxidase were the most important of these, the activity of
catalase in emmer wheat leaves in the phase of stem elongation increased by 18.0;
22.4; 26.8 % under the use of Prima Forte 195 herbicide in the norm of 0.5; 0.6 and
0.7 I/ha compared to the control I, peroxidases - by 14.8; 22.7 and 39.8 %,
respectively, on average, over the years of research. The highest activity indicators of
antioxidant enzymes in emmer wheat leaves were noted in the variants of the
combined use of Prima Forte 195 herbicide (0.5-0.7 I/ ha) with Wuxal BIO Vita (1.0
I/ha) at the background of the pre-sowing seed treatment with the same plant growth
regulator (1.0 I/t). Thus, the catalase activity increased by 49.0; 53.4 and 57.0 %
compared to the control | and peroxidase activity — by 68.1; 78.8 and 78.4 %,
respectively.

Regarding the activity of polyphenol oxidase enzyme in the leaves, the activity
of this enzyme increased by 14.7; 22.0 and 30.5 % compared to the control | after a
single use of Prima Forte 195 in the norms of 0.5; 0.6 and 0.7 I/ha; however, the
activity increased by 44.6; 52.0 and 59.9 %, respectively, after the combined
application of the herbicide and the plant growth regulator at the background of pre-
sowing seed treatment with the same plant growth regulator. A similar dependence
was observed during the ear formation phase, but the activity of the abovementioned
enzymes was slightly higher due to the change in the crop development phase.

It is known that the content of chlorophylls a and b in the plant organisms is a
sensitive indicator of the photosynthesis intensity and one of the most important

indicators that determines the quantity and quality of the yield, which is particularly



indicative under the effects of various factors on the plants. The conducted studies in
the conditions of a field experiment showed that the content of chlorophylls was
largely dependent on the application of Prima Forte 195 herbicide, used separately
and in combination with Wuxal BIO Vita plant growth regulator. On average, over
the years of research, the content of the sum of chlorophylls a and b in emmer wheat
leaves in the phase of stem elongation increased by 3 % on the dry matter compared
to the control | under the application of Prima Forte in the norms of 0.5 and 0.6 I/ha.
Increase in the application norm of Prima Forte 195 to 0.7 I/ha caused a decrease in
the content of chlorophylls in the leaves compared to the previous norms, on average
of 1 %.

The highest accumulation rates of the sum of chlorophylls a and b were
observed in the variants of the combined use of the herbicide with the plant growth
regulator at the background of the pre-sowing seed treatment with the same growth
regulator. Thus, the content indicators of the sum of chlorophylls a and b grew by on
average of 8-9 % over the years of research at the norms of 0.5; 0.6 and 0.7 I/ha of
Prima Forte with Wuxal BIO Vita (1.0 I/ha — during the vegetation) and 1.0 I/t (pre-
sowing seed treatment) in the phase of stem elongation.

Positive dynamics was noted in the effect of the preparations and their
compositions on the net productivity of emmer wheat photosynthesis. On average,
over the years of research the use of Prima Forte 195 in the norms of 0.5; 0.6 and 0.7
I’/ha in emmer wheat sowings contributed to the increase of the net sowings
productivity by 7; 9 and 6 % compared to the control I. The highest increase of this
indicator was observed in the variants of the combined use of Prima Forte in the
norms of 0.5; 0.6 and 0.7 I/ha with Wuxal BIO Vita of 1.0 I/ha at the background of
seed treatment (1.0 I/t), where this indicator increased by 24; 27 and 22 %,
respectively, compared to the control I. There was a close connection at the rate of r =
0.93 between the indicators of the net productivity of emmer wheat photosynthesis

and the yield.



The level of changes in the anatomical-and-morphological structure of the leaf
epidermis might be connected with the level of plant sensitivity to the herbicide.
Thus, the number of epidermis cells in the field of microscope view in the earing
phase decreased by 55; 47 and 39 pcs compared to the control | (257 pcs) on average
over the years of 2017-2019 under the use of Prima Forte 195 in the norms of 0.5; 0.6
and 0.7 I/ha. At the same time, there was a tendency to the increase in the cells size
(length and width) which caused growing of their area by 44; 36 and 29 %,
respectively. The dependence on the decrease in the number of cells and the growth of
their size was noted by the combined use of the herbicide and the growth regulator at
the background of the pre-sowing seed treatment with the same regulator (Prima Forte
of 0.5; 0.6 and 0.7 I/ha + Wuxal BIO Vita of 1.0 I/ha + Wuxal BIO Vita of 1.0 I/t). In
other words, the number of epidermal cells in the field of microscope view decreased
by 91; 83 and 72 pcs compared to the control I; by 36; 35 and 33 pcs in comparison
with the variants of a single use of the herbicide. In addition, these variants showed
the largest increase in the area of epidermis cells which was 100; 79 and 69 %
compared to the control I.

The formation of leaf area was directly dependent on the general development
of the aboveground mass of the plant, so the leaves included the most of it. Thus, the
area of the leaf apparatus of emmer wheat in the phase of stem elongation increased
by 5, 7 and 4 %, respectively, in comparison with the control | under the use of Prima
Forte 195 in the norms of 0.5; 0.6 and 0.7 I/ha, respectively. It grew by 3, 3 and 2 %
in the earing phase. The largest area of emmer wheat leaf apparatus was formed by
the action of the tank mixtures of Prima Forte 195 in the norms of 0.5; 0.6 and 0.7 I/ha
with Wuxal BIO Vita of 1.0 I/ha at the background of the pre-sowing seed treatment
with the same growth regulator (1.0 I/t). Thus, the leaves area in these variants of the
experiment increased by 20, 20 and 18 % compared to the control | in the phase of

stem elongation and by 14, 14 and 12 %, respectively, in the earing phase.



The greatest increase in height and aboveground biomass of emmer wheat
plants was formed over the years of research in the variants of the combined use of
Prima Forte 195 (0.5-0.7 I/ha) with Wuxal BIO Vita (1.0 I/ha) at the background of
pre-sowing seed treatment with Wuxal BIO Vita (1.0 I/t), where the exceedance of the
indicators was 7-37% for height and 12—63 % for biomass compared to the control |
on average by phases.

The systematic use of herbicides caused changes in the soil ecosystem reflected
in the activity of soil bacteria. The exceedance of the indicators of the total number of
the microorganisms was 9; 9 and 6 % at the 10th day and 7; 9 and 5 % at the 25th day
compared to the control | under a single use of Prima Forte 195 in the norms of 0.5;
0.6 and 0.7 I/ha on average, over the years of research. The most active increase in the
total bacterial population in the rhizosphere of emmer wheat was observed by using
the tank mixture of Prima Forte 195 in the norms of 0.5; 0.6 and 0.7 I/ha with Wuxal
BIO Vita of 1.0 I/ha at the background of pre-sowing seed treatment with Wuxal BIO
Vita in the norm of 1.0 I/t. Thus, the total bacterial number in the rhizosphere of
emmer wheat increased by 27; 32 and 26 % at the 10th day and 26; 26 and 24 % at
the 25th day.

Bacteria of the Azotobacter genus belong to free-living microorganisms. Most
of their representatives are highly productive nitrogen fixers whose metabolites
contain biologically active substances. Bacteria of this genus suffered greater
inhibition (10-23 %) in the beginning period of the preparation action (10th day after
application) under the application of Prima Forte 195 herbicide in the norms of 0.5—
0.7 I/ha, which testified to their sensitivity to the high herbicide norms. Seed
inhibition was minimal (4 %) under the complex use of the herbicide and the plant
growth regulator at the background of the plant growth regulator treatment. The
growth of Azotobacter in the rhizosphere of emmer wheat did not suffer in 25 days

after the preparation application, especially in the variants of a complex use.



The conducted records of weediness of emmer wheat sowings before the use of
preparations testified the mixed type of weediness with prevalence of the following
genus: creeping thistle (Cirsium arvense L.); field milk thistle (Sonchus arvensis L.);
cleaver (Galium aparine L.); field pennycress (Thlaspi arvense L.); lamb's quarters
(Chenopodium album L.); common hemp-nettle (Galeopsis tetrahit L.); purple dead-
nettle (Lamium purpureum L.); red-rooted pigweed (Amaranthus retroflexus L.); field
mustard (Sinapis arvensis L.); scentless false mayweed (Tripleurospermum
inodorum L.); forking larkspur (Delphinium consolida L.); field bindweed
(Convolvulus arvensis L.) among dicotyledonous plants; monocotyledonous (cereal)
weeds sprouted unevenly in the sowings and were represented mainly by pearl millet
(Setaria glauca L.) and green foxtail millet (Setaria viridis L.).

It was found that the number of weeds decreased to 35; 28 and 22 pcs/m?,
respectively, in the 30th day after the application of the preparations compared to 146
pcs/m? in the control | (without the use of preparations and pre-sowing seed
treatment) which corresponded to their destruction by 77; 81 and 85 % by number; by
79; 81 and 87 % by weight under the use of Prima Forte 195 in emmer wheat sowings
in the norms of 0.5; 0.6 and 0.7 I/ha on average, over the years of research.

The highest number of destroyed weeds was observed under the use of Prima
Forte 195 herbicide in the norms of 0.5; 0.6 and 0.7 I/ha in a tank mixture with the
plant growth regulator of Wuxal BIO Vita of 1.0 I/ha at the background of the pre-
sowing seed treatment with the same regulator in the norm of 1.0 I/t. Obviously, this
was due to the inhibition of the growth and development of viable weeds by emmer
wheat plants, which leaf surface, the aboveground mass and the root system
developed more intensively under the action of the plant growth regulator. In these
variants of the experiment, the proportion of destroyed weeds increased to 90; 92 and
94 % by number and up to 92; 94 and 96 % by weight.

The phytosanitary state of the sowings before harvest showed a similar

dependence in the weed destruction in emmer wheat sowings under the use of Prima



Forte 195 herbicide, applied separately and in combination with various ways of use
of Wuxal BIO Vita growth regulator. Thus, the technical efficiency of the herbicide
was 82; 85 and 87 % by number of destroyed weeds and 78, 82 and 86 % by weight
compared to the control | under the use of Prima Forte 195 herbicide in the norms of
0.5; 0.6 and 0.7 I/ha.

The highest efficiency of the weed control in emmer wheat sowings was
observed in the variants of the combined use of Prima Forte (0.5-0.7 1/ha) with Wuxal
BIO Vita at the background of the pre-sowing seed treatment with the same plant
growth regulator. Thus, the number of weeds decreased by 91-95 % by number and
by 89-92% by weight in these variants of the experiment. The correlation
dependence of yield and weediness was strong and characterized by a correlation
coefficient of r =- 0.70.

Increase in the grain yield was on average 4.2; 5.4 and 3.8 % compared to the
control | over the years of research based on the analyses of the preparations effect on
the formation of the yield capacity of emmer wheat by using Prima Forte 195 in the
norms of 0.5; 0.6 and 0.7 I/ha. There was a slight (at the rate of 1-2 %) decrease in the
yield in the variants of herbicide application in comparison with the areas free of
weeds (manual weeding during vegetation, control Il). This phenomenon was
explained by the unequal sensitivity of different genera and species of wheat to the
herbicide because of different levels of metabolism in the plants. The highest increase
in the yield of emmer wheat was obtained under the application of Prima Forte 195 in
the norms of 0.5, 0.6 and 0.7 I/ha with Wuxal BIO Vita in the norm of 1.0 I/ha at the
background of seed treatment with the same plant growth regulator in the norm of 1.0
I/t which exceeded the control | by 19.2; 20.2 and 17.6 %, respectively.

The studied preparations, as well as the weather conditions, greatly influenced
the formation of physical indicators of the grain quality of emmer wheat. In particular,
the weight of one thousand grains increased on average by 2.9; 3.2 and 1.6 % over

three years under the use of Prima Forte 195 herbicide in the norm of 0.5; 0.6 and 0.7



I/ha. Formation of the highest indicators of the weight of 1000 grains occurred under
the combined application of Prima Forte 195 in the norms of 0.5; 0.6 and 0.7 I/ha with
Wauxal BIO Vita plant growth regulator of 1.0 I/ha at the background of the pre-
sowing seed treatment with the same plant growth regulator (1.0 I/t), where the weight
gain of thousand grains was 11.6; 12.0 and 10.6 %, respectively, compared to the
control. The nature of the grain also increased the most (within 2 %) in the same
variants of the experiment, while the gain was in the range up to 1% in other variants
of the experiment.

The use of the herbicide and the plant growth regulator in the sowings of
emmer wheat increased the protein and crude gluten content in the grain, however,
these indicators depended on the norms of the herbicide application and on its
combinations with the plant growth regulator. Thus, the protein and crude gluten
content in the grain of emmer wheat was 15.2; 15.2 and 15.1 % and 29.4; 29.3 and
29.1 %, respectively, on average, over the years of research in the variants of the
experiment with the application of Prima Forte 195 in the norms of 0.5, 0.6 and 0.7
I/ha. The content of protein and crude gluten in emmer wheat grain was 16.0; 16.0
and 15.8 % and 31.2; 31.0 and 30.7 %, respectively, under the use of Prima Forte 195
in the norms of 0.5, 0.6 and 0.7 I/ha with Wuxal BIO Vita of 1.0 I/ha at the
background of the pre-sowing seed treatment with Wuxal BIO Vita of 1.0 I/t.

Economic evaluation of the preparations use in the technology of emmer wheat
growing showed that Prima Forte 195 herbicide in the norms of 0.5 and 0.6 I/ha
brought additional net income at the level of 363 and 497 UAH/ha, while the level of
profitability was 144 and 145% for the payback of extra costs by 2.1-2.3 times. The
highest economic indicators in the experiment were formed in the variant of the
combined use of Prima Forte 195 of 0.6 I/ha and Wuxal BIO Vita plant growth
regulator of 1.0 I/ha at the background of the pre-sowing seed treatment with the same
plant growth regulator in the norm of 1.0 I/t. The high increase in the yield while

reducing the prime cost of the production led to the increase in the production



profitability up to 161% in this variant and additional net profit up to 1966 UAH/ha at
an energy efficiency ratio of 2.8.

We recommend the combined herbicide of triazolpyrimidines classes,
derivatives of pyridine- and aryloxyalkanecarboxylic acids of Prima Forte 195 to be
used in the norm of 0.6 I/ha in the combination with the plant growth regulator of a
natural origin of Wuxal BIO Vita in the norm of 1.0 I/ha at the background of the pre-
sowing seed treatment with the same plant growth regulator in the norm of 1.0 I/t in
order to control a wide range of dicotyledonous weed species, increase the yields and
the grain quality.

Keywords: herbicide, xenobiotic, plant growth regulator, oxidative stress,

reactive oxygen species, photosynthesis, microbiota, emmer wheat.
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