AHOTALIIA

botiko A. O. ®izionoriune OOTpyHTYBaHHS 1HTETrpOBaHOI J1i O10JIOTTYHO
aKTUBHUX PEUOBHUH Yy IMOCIBaX Topoxy o3umoro. — KBamidikaiiiHa HaykoBa mpars
Ha IIpaBaxX PyKOMUCY.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHs JokTopa diutocodii 3a
cunemianpHicTiIO 201  Arponomis (20 ArpapHi Haykd Ta MPOAOBOJIBCTBO).
YMaHChKUH HalllOHAJILHUM YHIBEPCUTET CaJlIBHUIITBA, Y MaHb, 2021 p.

VY BCTynHIM YacTHHI JHUCEPTAlliHOT pOOOTH OOIPYHTOBAHO AaKTYaJbHICTh
TEMU JAOCHIDKEHHS, C(POpPMYyJIbOBAHO METY 1 3aBJIaHHS, BHCBITIEHO HAYKOBY
HOBU3HY Ta MPAKTUYHE 3HAYCHHS OJIEP>KaHUX PE3YJIbTATIB.

Y nepumioMy po3AiTi HAaBEIEHO aHali3 JIITepaTypHUX JKEpesl CTOCOBHO
pe3ynbTaTiB AOCTIHKeHb PO3/IIBLHOI Ta IHTErPOBAHOI /i1 repOilHIiB, PEryIsSTOPIB
POCTY POCIHH 1 MIKpOOHUX MpernaparTiB y MociBax 3epHOO000BUX KYJIbTYp, SKHUM
JIa€ TMIACTaBy CTBEP/KYBATH, 110 €KCIIEPUMEHTANIbHI JaHl 3 BIUIMBY IMpenapariB Ha
¢b1310510T0-010XIMIYHUNA  CcTaH pociuH  (PYHKIIOHYBaHHS  AHTUOKCHUIAHTHOT
CHUCTEMH, MPOXOKEHHsSI (POTOCHMHTETUYHUX Ta POCTOBUX MPOIIECIB, HAKOMUYCHHS
MITMEHTIB 1 1H.) 1 (JOpMyBaHHS BpOXalo Ta HOro SKOCTI, HaBEIECHI B HAYKOBHX
nyOJiKaiisax, I TOpoXy O3MMOI0 Maike BIJACYTHI. TakKoXX MaJOBHBYECHUMU
3aJIMINAIOTHCSI TUTAHHSA (QYHKIIOHYBaHHS cuMOioTHuHOi cuctemu «Rhizobium
leguminosarum biovar viciae — Pisum sativum L.» Ta B3aeMojiii pOCIHH TOpOXY
O3UMOTO 3 TIPYHTOBOIO MIKPOOIOTOI0 Ha (OHI BUKOPHCTAHHS TrepOilUaiB,
pPEeryJisiTOpiB POCTY POCIAMH 1 MIKPOOHUX IMpenapariB, L0 HE MOBHOIO MipOIO
BiJI0OpaXkae 1CTOTHICTh BIUIMBY JOCIIPKYBAaHHMX TMpenapaTiB Ha TMOCIBH JIaHO1
KyJbTYpHU 1 IPUPOIHE HABKOJIMIITHE CEPEeOBUIIE. 3BAKAIOYM HA II€, JOCIiIKESHHS
pO3AUTBHOI 1 1HTETpoBaHOi [ii TepOINuaiB, PEryJIsTOPiB POCTYy POCIHH Ta
MIKpOOHUX TpermapaTiB Ha (i310J10ro-010XIMIYHI TPOLIECH B POCIMHAX TOPOXY
o3uMoOro, cumOioTHuHy cuctemy «Rhizobium leguminosarum biovar viciae —

Pisum sativum L.» i Mikpo0i0JIOTi4HY aKTUBHICTb IPYHTY, € aKTyaJIbHUMH.



Hocniau BukonyBanu y IlpaBoGepexnomy Jlicoctenmy YkpaiHu BIpOAOBK
2018-2020 pp. y moIb0BUX yMOBaX CIBO3MIHH AOCITIAHOTO T0Jis Kadempu 610oTii
YMaHCBHKOTO HaIllOHAJIBHOTO YHIBEPCUTETY CaJlIBHUIITBA.

AHai3 METEOpOJIOTIYHUX YMOB y POKHM IPOBEIACHHS JOCTIIKEHb MOKa3aB,
110 MOTOJHI YMOBHU OYJIM CHPUSITIUBUMU JJI POCTY 1 PO3BUTKY TOPOXY O3UMOTO,
MPOTE MPOCTESKYBAINCh HE3HAYHI BIJIMIHHOCTI, SIKI HaKJIaJd CBi BiIOMTOK Ha
MPOXO/KEHHS Y POCIMHAX TOPOXY OCHOBHHUX (1310710r0-010XIMIYHUX MPOIIECIB.

VY nocnigax BUKOPUCTOBYBAIIM pOCIUMHU ropoxy ozumoro copty HC Mopos,
repOinu MakciMoke, peryiarop pocty pociuH Arpiduiekc AMIHO Ta MIKpOOHUM
npenapat Onrimaii3 [lyssc.

VY nmochigax BUBYajach pO3/IbHA Ta I1HTETPOBAaHA i PI3HUX HOPM
repOiuay kiacy iMia3oiiHoHIB MakciMokc, SKui BHOCHBCS IO BETETYIOUMX
pociIuHaxX 3 PEryjisaTopoM POCTY POCIMH MPHUPOJHOTIO MOXOJKEHHsS Arpidexc
AmiHO 1 MikpoOHUM mpenapatroMm Omntimai3 Ilynec. Cxema MmoiabOBOro AOCTIAY
nepenbavana 22 OOCHIAHMX BapiaHTH, HA SKAX TPOBOIWIKMCS TIOJIBOBI 1
nabopaTtopHi gociipkeHHs. Di31010ro-610XiMidHI MPOIECH B POCIUHAX TOPOXY
O3UMOr0 3a /il JOCHIPKYBaHMX IIpernapaTiB BUKOHYBAIM TaKOX Y CYBOPO
KOHTPOJIbOBAHUX YMOBAX 32 METOJAMKOIO BETETAIIHHOTO JOCTITY.

VY pe3yabTari MPOBEACHUX BEreTallliHUX 1 ITOJBOBUX JIOCHIKEHb BCTAHOBJICHO
3anexHicTh Aii repOinuny MakciMoke, PPP Arpidiekc AMiHO Ta MIKpOOHOTrO
npenapary Onrimaiiz [lynsc Ha mepelir 1 MpOXOKEHHS Yy POCIUHAX TOPOXY
o3umoro peakuii [10JI 1 pepmeHTaTUBHY aKTUBHICTb.

JloBeneHo, 110 3actocyBanHs repOinuay MakciMokc y Hopmax 0,8; 0,9; 1,0
ta 1,1 n/ra Ha ¢oHI mepeAnociBHOI 0OpOOKM HACIHHS MIKpOOHHMM TMpenapaTroM
OnTtimaii3 [lynec y Hopmi 3,28 11/T He BIUTMHYJIO B 3HAYHIN Mipi Ha MPOXOHKEHHS B
pocnuHax peakiiii [1OJI. BomHowac, KOMIUIEKCHE 3acTOCYBaHHSI TepOIIUIy
MakciMokc y BumieBkazanux Hopmax 3 PPP Arpidbnekc Amino Ha ¢oHi
NEepeanociBHOI OOpOoOKM HaCiHHS MIKpoOHUM mnpenapatom OntiMaid3 [lynbce

3a0e3Meymsio Ha TPeTio J00y BHU3HAUEHHS 3HI)KEHHS BMICTY B POCIMHAX TOPOXY



MJIA mopiBHSIHO 3 BapiaHTaMH CaMOCTIHHOTO 3acTOCyBaHHs repOimumy Ha 2,3-6,1
MKMOoJIB/T CUpOi peyoBUHU, HA JiecaTy 100y — 4,2—5,6 MKkMoJib/T cUpOi peUOBUHHU.

Haii6inpmry aktuBHicTh (pepmenty GST Oyno BigMmiueHO y BapiaHTax
JOCHTIAY 13 3aCTOCYBaHHSAM OakOBHX cyMimie repOinuay MakciMokc y HopMax
0,8;0,9; 1,0 ta 1,1 n/ra 3 PPP Arpidaekc Amino 1,0 kr/ra Ha ¢hoH1 epearnociBHOI
OaxTepu3anii HaciHHS MiKpoOHUM TpenaparoM Omnrimaiis [lynsc y Hopwmi 3,28 1/T
(3pocTaHHs 1IOA0 KOHTPOJIO cKiaaano B cepeanbomy 0,64—1,61 MkMoub/T cupoi
pedoBuHU 32 1 XB. — Tpets no6a i Ha 0,78—1,71 mxkMounb/T cupoi peuoBuHH 32 1 XB
— Jecsita 700a BIJMOBIAHO), 110 OMOCEPEAKOBAHO JAa€ MIJACTAaBYy /10 KOHCTAaTallii
aKTHBI3allli y pOCIMHAX TOPOXY AETOKCUKALIMHUX MPOLIECIB.

HaiiOinpmie  3pocTaHHS MOKa3HUKIB  aKTUBHOCTI  (PEPMEHTIB  KJacy
OKCHJIOpEIYKTa3 MPOCTEKYBAIOCH 3a IHTETPOBAHOTO 3acTocyBaHHS MakciMokcy
0,8-1,1 a/ra 3 perymsaropom pocty pocimH Arpidiaekc Amino 1,0 kr/ra Ha ¢doHI
OaKTEepU30BaHOTO TNepel CIiBOOI0 HAClHHA MIKpoOHHMM mpenaparoM OnriMaii3
[Tynbe 3,28 11/T, e aKTUBHICTH BIIHOCHO KOHTPOJIO | 3pocTtana ajig Kataia3ud Ha
32,2-49,3%; nmepoxcunasu — 51,2—75,5% i momidenonokcunazu — 55,3-82,2%.

BcranoBneHno, mo 3acTocyBaHHS pi3HUX HOpM repOinuay MakciMokce, a
TaKOX ToemHaHHs iX y cymimax 3 PPP Arpidguexc Amino Ha oHi 00poOKu
HaciHHA niepen ciBOoro MBIT Onrimait3 Ilynbc Ta 0€3 HOro 3Ha4YHO BILTMBAJIO HA
dbopMyBaHHS MITMEHTHOTO KOMILUIEKCY MPHIMCTKIB TOPOXY O3MMOTrO: 3a
KOMILIEKCHOTO 3acTocyBaHHsi MakciMoxkcey (0,8; 0,9; 1,0 Ta 1,1 n/ra) y noeananH1
3 PPP Arpidnexc Amino (1,0 kr/ra) Ha ¢oH1 00poOku HaciHHs niepea ciBooro MBII
Ontimaiz Ilynec (3,28 11/T) y OPUIMCTKAX TOPOXY O3UMOTO (OopMyBaBCs
HAWBUIIMIA BMICT CyMH XJI0podimiB a+b, sikuii B cepeJHbOMY 3a pOKaMHu Ta (dazaMu
PO3BUTKY KYJbTYpH MEPEBUIITYBaB KOHTPOJIbHUN MOKa3HUK Ha 2—8%, 110 CBITYHUTH
Ipo TMpsSMUK Ta OMOCEPEAKOBAHWM BIUIMB JOCTIPKyBaHUX TIperapariB  Ha
MPOXO/KEHHA (D1310JI0r0-010XIMIUHUX MPOLECIB Yy POCIMHAX TOPOXY O3UMOTO,
HampaBjIeHUX Ha (QOpMyBaHHS ONTUMAIBLHOTO (OTOCUHTE3YIOUOIro amapary,

30KpEMa — MMITMEHTHOT'O KOMILICKCY.



3a pe3ynbTaTaMy MPOBEACHUX JOCIIIKEHb BCTAHOBJIEHO, 10 (hOpMYyBaHHS
AHATOMIYHOI CTPYKTYPH IPHIUCTKIB TOPOXY O3UMOTO 3aJISKAJIO SK BiJ MOTOTHUX
YMOB, Tak 1 BiJI 3aCTOCYBaHHS Pi3HMX HOpM repoOinuay MakciMokce, perymnsTopa
pocty pociauH Arpidaekc AmiHo 1 MikpoOHoro mpemnapaTy Omntimaii3 Ilynbc. 3a
1HErPOBAHOTO 3aCTOCYBaHHs JOCIHIKyBaHMX mpenapariB (MakciMokc 0,8-1,1
a/ra + Arpidnexkc Amino 1,0 kr/ra + Onrimaiiz [lynsc 3,28 11/T) KiIIBKICTh KIITHH
Ha | MM emizepMicy MPHIMNCTKA 3MEHIIyBaIach BiZHOCHO KOHTpoio | Ha 5084
mT., Ha 25-35 mT. — 10 BaplaHTIB 3 CAMOCTIMHHUM 3aCTOCYBaHHSIM TepOIUIy
MakciMokc 1 Ha 15-21 mt. — g0 BapianTiB 3 MakciMokc + Arpiduexkc AmiHo,
Opy IbOMY B JaHMX BaplaHTax MPOCTEKYBAIOCh 3POCTAHHA IUIONI KJIITHH
BIJIHOCHO KOHTpoJTIO | y cepennbomy Ha 29-55%.

Jist 3’sicyBaHHSL OCOOJMBOCTEN (POpPMYBaHHSI MPUIUMCTKOBOIO amapary
ropoxy Oyio Bu3zHaueHO koedilieHT wMopdocTpykrypu (Km): nHaiiHmKU1
noka3Huku Ky, Oyino BiAMIYEHO y BapiaHTax 3 KOMIUIEKCHUM BUKOPHUCTaHHSIM
npenapariB (MakciMoke 0,8—1,1 n/ra + Arpigunexc Amino 1,0 kr/ra + Onrimaii3
[Tynec 3,28 n/1), ne Ky komuBaBes B mexax 0,64-0,78, toxi sk HavBumui Ky,
OyJ10 BIOMIYEHO Yy BapiaHTax 3 CaMOCTIMHUM 3aCTOCYBaHHSIM repOilumy
MakciMokc (0mm3bkuii 10 1,0). OmepskaHi maHi JalOTh MIACTaBY CTBEPIKYBATH,
0 1HTETpOBaHE 3aCTOCYBaHHS [OCHIDKYBAaHUX TIpermapariB 3abe3neuyBajio
dbopMyBaHHS y POCIMH O3HAaK MeE30MOP(HOCTI, IO XapakKTepHO s
BHCOKOBPOKATHUX TMOCIBIB.

BusiBiieHo, 110 HAWMOMITHINIE TMOKA3HUKUA IUIONII MPWIKCTKIB TOPOXY
03MMOT0 3pOCTalld y BapiaHTaX 3 KOMIUIEKCHHUM 3aCTOCYBaHHSM PI3HUX HOPM
repOinuay MakciMokc y cymimax i3 PPP Arpidnekc Amino Ha (oHl 0Opoxu
HaciHHa nepen ciB0oto MBIT Onrimaii3 [lynbe, ne BIAHOCHO KOHTpoJito | BoHU B
cepenaboMy 3pocTtanii Ha 40-56%, a B MOPIBHSHHI JO BapiaHTIB CaMOCTIMHOTO
3acToCyBaHHs repOinuay Ha 26—29%.

Hali0Oinpmuii mpupicT BUCOTH POCIHMH TOPOXY O3MMOTO MPOCTEKYBABCA Y
BapiaHTax 3 KOMIUIEKCHUM 3acTocyBaHHSAIM MakciMokcy y Hopmax 0,8—1,1 n/ra 'y

OakoBiii cywmimi 13 PPP  Arpidpnekc Amino y Hopmi 1,0 kr/ra Ha ¢oHi



nepeanociBaoi o0poOku HacinHg MBIT Ontimaiiz Ilynec y wopmi 3,28 /T, ne
JOCTIKyBaHUHM MOKa3HHUK 3POCTaB BITHOCHO KOHTpOJo | y cepemnpomy Ha 25—
28% — y a3y 6yronizarii, 12—-14% — y a3y usitiaas 1 7-9% — y da3y yrBopeHHs
000iB.

Hapocrannst Haj3eMHOi 610Macu POCIIMH FOPOXY O3UMOTO 3aJIeKalio BiJ Ail
pi3HUX HOpM TepOinuay MakciMoKc Ta MoegHaHHs iX 3aCTOCYBaHHS y CyMIIIax 3
PPP Arpipnexkc AmiHo Ha ¢oHi mepeanociBHOi Oakrepusariii HaciHHI MBI
Ontimaiz [lynbc, a Takox — morogHux ymoB. HaificToTHile HapoCTaHHS
HAJ3€MHOI MacHh POCIMH TOpPOXy O3UMOro OyJ0 BIAMIYEHO Yy BapiaHTax
KOMIUIEKCHOT'O 3acTocyBaHHsA repoinuay MakciMoke y Hopmax 0,8—1,1 n/ra y
OakoBiit cymimi 3 PPP Arpipnexc Amino y wHopmi 1,0 kr/ra Ha Qoni
OakTepu3oBaHoro nocisHoro martepiairy MbBII Onrimaii3 Ilynec y Hopwmi 3,28 /T,
Jie TIEPEBUILICHHS BUINE3a3HAYEHOTO MOKAa3HUKA y (a3u OyToHi3alli, I[BITIHHS Ta
yTBOpeHHs 000iB BigHOCHO KOHTpoito | ckmamamo 37-44; 13-17 1 6-8%
BIJIIIOBI1IHO.

BcTranoBneHo, 1o 3acTocyBaHHs PI3HUX HOpM repOinuay MakciMoxke sk
OKpemo, Tak 1 cymicHO 3 PPP Arpiduekc Amino Ha ¢oHi (6e3 Ppony) GakTepusariii
nociBHoro Marepiany MBII Ontimaiiz Ilynbe, mo-pi3HOMY BIUIMBAJIO Ha
dbopMyBaHHS MOKA3HUKIB YMCTOT MPOJAYKTHBHOCTI (DOTOCHHTE3Y Y MOCIBaX TOPOXY
03UMOT0. AHaNI3ylOUu OJIep>KaHl €KCIEPUMEHTANbHI JaHl Y CEPeIHbOMY 3a TpH
POKHU JOCTIIKeHb cTOCOBHO moka3HukiB YIID y mociBax ropoxy 03uMoro, Ciia
BUJIMITUTH, 110 HadlicToTHime mnoka3zHuku YIID 3pocranmu y BapiaHTax
KOMILIEKCHOTO 3actocyBaHHs MakciMokcy (0,8; 0,9; 1,0; 1,1 n/ra) y cymimax i3
Arpidaexc Amino (1,0 xr/ra) Ha ¢oni 6akrepusaiii nmociBHoro matepiairy MBI
OnTtimaii3 Ilynec (3,28 11/T), A€ AOCHIAKYBaHUM MOKa3HUK MEPEBUIILYBaB KOHTPOJIb
| Ha 26; 30; 25 Ta 22% BiANIOBIAHO.

3’g4CcoBaHO, MMIO JOCTIIKYBaHI TpernapaTd BUSABISUIA 3HAYHWA BIUIMB Ha
dbopMyBaHHS CHUMOIOTHYHOI CHCTEeMH TIOpoxy o3uMoro Pisum sativum L. —
Rhizobium leguminosarum bv. viciae y Bci ocHOBHI (a3 PO3BHTKY KYJIBTYpH.

[Toeqnanus repOinuay MakciMoke y Hopwmi 0,9 n/ra y GakoBiéi cymimii 3 PPP



Arpipnekc Amino y Hopmi 1,0 kr/ra Ta BHeceHHs i€l cymimi Ha (oHi
OakTepu3artiii mociBHOro Marepiany mepen ciB6oro MBIT OnTimaii3 [Tynsc y HOpMi
3,28 /T 3yMOBIIOBAJIO HaWOUIBII 1CTOTHE (QopMyBaHHS a30T(IKCYyBaIbHOI
cucteMu ropoxy oszumoro Pisum sativum L. — Rhizobium leguminosarum bv.
viciae, mo CympoBOIKYBaIOCsA 30UIBIICHHIM KIJIbKOCTI 1 MacH Oynb00OYOK Ha
KOpEeHEeBil cuctemi ropoxy o3umoro y 2,0 1 1,9 pa3u BiANIOBIIHO.

HaiiBumuii BMicT ereMorsiio6iny y a3y HBITIHHA KyJIbTYpH OyJIO BiIMI4eHO
3a CyMICHOTO 3acTocyBaHHs repOinuay MakciMoke y Hopmi 0,9 ni/ra 3 PPP
Arpipnexkc Amino y Hopmi 1,0 kr/ra Ha ¢oH1 00pOOKM HaciHHA mepe] CiBOOKo
MBII Ontimaitz Ilynscom y Hopwmi 3,28 /T, mo y 3,7 pa3u mepeBUIIYBAJIO
KOHTpOJIbHMI BapiaHT (1).

BusiBnieno, mo rep6inua MakciMokc, peryasarop pocty pociiud Arpiduieke
AMiHO Ta MikpoOHuii mpenapar Onrtimait3 Ilynec BrmmBamum Ha (opmMyBaHHS
IPYHTOBOI MIKPOOIOTH TOPOXY O3UMOro, 3a0e3leuyrodd TMO3WTHUBHI 3MIHM B
KUIBKICHOMY CKJIaJl: 3a KOMIUIECHOTO BHECEHHS BHIIEBKA3aHUX IpenapariB
3arajibHa YUCENIbHICTh prU30chepHUX MiKpoopraHiaMis, MikpomireTiB i Azotobacter
3poctasia 10 (4%, mo oOyMOBIIOBANOCH (POPMYBaHHSM OUIBII PO3BHUHEHOI
KOpEHEBO1 cHucTeMH (3a Jii perynaropa poCTy pOCIHH), HEOOXIIHO1 st
KOJIOHI3aIlli MIKpOOpraHi3aMamu, Ta BUIAUICHHSIM Yy puzocdepy OUIbIIoi KiTbKOCTI
eKCYJaTiB, y pe3yJbTari MiABUIIEHHS  (Hi31070T0-010XIMIYHOT HisSTIBHOCTI
POCIIHH.

PesynbraTu 001Ky 3a0yp’SHEHOCTI MOCIBIB TOPOXY O3MMOIO MOKa3aju, 110
KUIBKICTh 1 Maca Oyp’siHIB 3MIHIOBAJHUCS $K 3a POKaMH, TaK 1 3aJIEKHO BIJ
3aCTOCYBaHHS PI3HUX HOPM TepOinuay MakciMokce, BHECEHHX OKPEMO 1 B 0aKOBUX
CYMIIIIaX 3 PEryJsTOPOM pPOCTYy pociiuH Arpidiaekc AMiHO Ha (oHI 0OpOOIEHOrO
MOCIBHOTO Marepianmy MikpoOHuM mpenaparom Omntimaii3 Ilynec Tta 6e3 dony.
[Ipore, MoxHa koHcTaryBatH, 10 repbimua MakciMokc (0,8-1,1 n/ra)
3a0e31neuyBaB BUCOKY €(EKTHUBHICTh Y 3HMILIECHHI JIBOJOJbHUX BUIIB Oyp’sHIB Y
nociBax TOpOXY O3MMOIO, BOJHOYAC HaMBHUINA MHOro i MpoCTexXyBajlacs y

BapiaHTax 13 CYMICHUM BHECEHHSM 3 PEryJsiTOpOM pOCTy pociauH Arpiduekc



Awmino y Hopmi 1,0 kr/ra Ha ¢oHI mepeanociBHoi 0OpoOKH HACIHHSA MIKpOOHUM
npenaparom Onrimait3 [lynec y HOpMi 3,28 71/T, MmO g0CATAnOCS 3pOCTaHHSIM
KOHKYPEHTHUX MOKJIMBOCTEH KyJIbTypH (HarpoMaJ>KeHHSM OioMacH, 3pOCTaHHSIM
IO IPYJIMCTKOBOTO arapaTy TOIIO).

HaiiBuiy BpoxalHICTh TOCTIIKYBaHOI KyJIbTypH OyJio BiamiueHo y 2018 p.,
Je y KoHTposnbHOMY BapiaHTi () manuii moka3Huk craHoBuB 1,77 T/ra, MEHIIY y
2019 p. 1 2020 p. — 1,11 i 1,65 T/ra. Y cepemHbOMYy 3a POKH JOCIHIIKEHb
HaMICTOTHIIIE YPOXKAWHICTh TOPOXY O3UMOT0 3pOCTalia y BaplaHTax KOMILJIEKCHOTO
3actocyBanHa MaxkciMokcy (0,8; 0,9; 1,0; 1,1 n/ra) y cymimax i3 Arpiduekc
Awmino (1,0 kr/ra) Ha ¢oHi Oaktepu3zailii nmocieHoro marepiaxry MBII Ontimaii3
[Tynec (3,28 n/ra), ne nepeBuineHHs g0 kKoHTpoto | cknagamo 17,8; 22,5; 20,5 ta
13,9% BiamoBigHO.

BcranoBinieHo, 110 OCHIKYyBaH1 IpernapaTd BUSABISUIA BarOMHUM BIUIMB Ha
dbopMyBaHHS OCHOBHUX TIOKa3HHKIB SIKOCTI 3€pHa TOpOXY O3MMOro: 3a
BUKOpUCTaHHA repOinuay MakciMokc y Hopmax 0,8; 0,9; 1,0 ta 1,1 n/ra maca
TUCAY1 3€pEH 3pOCTaia B CEPEIHbOMY 3a TPU POKHU JOCIIIKEeHb Ha 2,2; 4,3; 3,4 Ta
1,9%, narypa 3epna — Ha 1,3; 2,3; 1,8 1 1,2% y mopiBHsHHI 3 KOHTpoJieM .
HaifictoTHimuit BrmB Ha (i3UYHI MOKA3HUKH SKOCTI 3€pHA TOPOXY O3MMOTO
MPOCTEKyBaBcs 3a BHeceHHs] MakciMokcey y Hopmi 0,9 n/ra 13 Arpidiaekc AMiIHO y
Hopmi 1,0 kr/ra Ha ¢oH1 3acTocyBaHHs OakTepu3alii HaciHHS mepen CiBOOIO
OnTtimaiiz [lynbcom y HOpMi 3,28 51/T, Ae Maca Tucs4l 3epeH ctaHoBwia 207,6 T
(mepeBuIIeHHsT BigHOCHO KOHTpoto | ckimanano 13,3 1), HaTypa 3epHa — 760,6 /1
3a MepeBUIleHHs KoHTpoto | Ha 27,5 r/m.

3acTocyBaHHS JOCHIKYBAaHUX TPEMapariB MO3UTHUBHO BigoOpaswivcs Ha
dbopMyBaHHI OJHOTO 3 HAWBAKIMBINIUX T[MOKA3HHUKIB SKOCTI 3epHa O000BUX
KyJIbTyp — BMicTy Oinka. HaiiBummii BMiCT OifKa y 3€pHI TOpOXY O3MMOTIO
dbopmyBagcs 3a aii MakciMoxkcy (0,8; 0,9; 1,0 ta 1,1 n/ra) 3 Arpidaexkc Amino (1,0
Kkr/ra) Ha ¢oH1 00poOKu HaciHHs nepen ciBooro OnTiMaii3 [lynscom (3,28 11/T), 110

craHoBwio 22,5; 23,1; 22,6 ta 22,0% 3a BMICTYy O1IKa Y KOHTPOJLHOMY BapiaHTi

(1) 21,3%.



3’scoBaHO, IO HAWBUII TOKA3HUKA EKOHOMIYHOI  e(EeKTUBHOCTI
BUPOIIYBaHHS TOPOXY O3UMOro (opmyBaaucsi y BapiaHTi 3 KOMILJICKCHUM
BUKOpHUCTaHHAM MakciMokcy y Hopmi 0,9 s/ra 3 Arpiduexc Amino 1,0 kr/ra Ha
doni mepenmnociBHoi OakTepuzarii HacinHa Omntimait3 Ilynscom 3,28 n/1, mio
3a0€3Meunyio oep>KaHHs YUCTOr0 JOJAaTKOBOIO MpUOYTKY Ha piBHI 2124 TpH. 3a
penTabenbHOCTI 37% 1 KoedilieHTa eHepreTuyHoi eeKTUBHOCTI 1,5.

Jns  epexkTUBHOrO 3HUIICHHS Oyp sHIB, aKTHBI3alll MPOXOMKEHHS
O10JIOTIYHUX TIPOILIECIB Yy POCIMHAX 1 TPYHTI Ta TIJABUIICHHSA 3€pHOBOI
IMPOJYKTUBHOCTI TOPOXY O3UMOI'0 BUPOOHHUIITBY PEKOMEHAYETHCS B MOro MociBax
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ABSTRACT

Boiko Ya. O. Physiological reasoning of an integrated action of biologically
active substances in winter pea fields. — A qualification scientific work entitled as a

manuscript.



A dissertation for getting a scientific degree of a doctor of philosophy in the
field of study 201 Agronomy (20 Agrarian sciences and foodstuffs). Uman national
university of horticulture, Uman, 2021.

An introductory part of a dissertation work contains a reasoning of the
relevance of the research topic, the purpose and the task, a scientific novelty and a
practical significance.

In the first chapter there is the analysis of literary sources as to the research
results of a separate and integrated action of herbicides, plant growth regulators
and microbial preparations in the fields of grain-leguminous crops that gives all
grounds to state that experimental data concerning the effect of the preparations on
a physiological-biochemical condition of plants (the functioning of an anti-oxidant
system, the passing of photo-synthetic and growth processes, the accumulation of
pigments, etc.) and the formation of the yield and its quality, presented in the
scientific publications, is hardly available. Also the following issues are not studied
enough: the functioning of a symbiotic system “Rhizobium leguminous arum
biovar viciae — Pisumsativum L.” and the interaction of winter pea plants with soil
microbiota on the background of the application of herbicides, plant growth
regulators and microbial preparations;this does not show clearly the importance of
the effect of the studied preparations on the fields of this crop and the environment.
Taking the above-mentioned into account, it becomes urgent to study a separate
and integrated action of herbicides, plant growth regulators and microbial
preparations on physiological-biochemical processes in winter pea plants, a
symbiotic system “Rhizobium leguminous arum biovar viciae — Pisumsativum L.”
and a soil microbiological activity.

The trials were carried out in the Right-bank Forest steppe zone of Ukraine
in 2018-2020 in field conditions of crop rotation in the experimental field of the
department of biology of Uman national university of horticulture.

The analysis of meteorological conditions in the years under study showed

that the weather conditions were favorable for growth and development of winter



pea; however there were some differences which had their effect on the main
physiological-biochemical processes of pea plants.

Winter pea plants of cultivar HC Moroz, herbicide MaxiMox, plant growth
regulator AgriflexAmino and microbial preparation Optimize Pulse were used in
the experiments.

The experiments envisaged the studies of a separate and integrated action of
various forms of herbicide - class of imidazolinones MaxiMox, which was applied
under vegetative plants together with a plant growth regulator of a natural origin
AgriflexAmino and microbial preparation Optimize Pulse. A field trial scheme
consisted of 22 experiment treatments where field and laboratory studies were
carried out. Physiological-biochemical processes in winter pea plants under the
effect of the studied preparations took place in strictly controlled conditions in
compliance with the method of a vegetative experiment.

As a result of the conducted vegetative and field experiments it was found
out that there was a dependence of the effect of herbicide MaxiMox, PGR
AgriflexAmino, microbial preparation Optimize Pulse on LPO reactions and
enzyme activity in winter pea plants.

It was proved that the application of herbicide MaxiMox at rates 0.8; 0.9; 1.0
and 1.1 I/ha on the background of a pre-sowing treatment of seeds with preparation
Optimize Pulse at rate 3.28 I/t had no serious effect on LPO reactions in the plants.
At the same time, a complex application of herbicide MaxiMox at above-
mentioned rates with PGR AgriflexAmino on the background of a pre-sowing
treatment of seeds with microbial preparation Optimize Pulse ensured the decrease
of the MDA content in pea plants on the third record day, as compared with the
treatments with separate application of herbicide — by 2.3-6.1 mkMol/g of raw
substance, on the tenth day — by 4.2-5.6 mkMol/g of raw substance.

The highest activity of GST enzyme was recorded in the experiment
treatments when tank mixtures of herbicide MaxiMox were applied at rates 0.8;
0.9; 1.0 and 1.1 I/ha with PGR AgriflexAmino 1.0 kg/ha on the background of pre-

sowing seed bacterization with microbial preparation Optimize Pulse at rate 3.28



I/t (as compared with the control, the increase, on the average, was 0.64-1.61
mkMol/g of raw substance per 1 minute — the third day and by 0.78-1.71 mkMol/g
of raw substance per 1 minute — the tenth day, respectively), which indirectly gives
grounds to state the activation of detoxication processes in pea plants.

The highest increase of the activity indicators of enzymes, class
oxidoreductase, was monitored at the integrated application of MaxiMox 0.8-1.1
I/ha with plant growth regulator AgriflexAmino 1.0 kg/ha on the background of
bacterized seeds which were treated with microbial preparation Optimize Pulse
3.28 I/t before sowing, where, as compared with control 1, the activity increased by
32.2-49.3% for catalase; 51.2-75.5% for peroxidase; 55.3-82.2% for polyphenol
oxidase.

It was established that the application of different rates of herbicide
MaxiMox, as well as their combination in mixtures with PGR AgriflexAmino on
the background of pre-sowing seed treatment with MP Optimize Pulse and without
it, had a serious effect on the formation of a pigment complex of winter pea
stipules: under complex application of MaxiMox (0.8; 0.9; 1.0 and 1.1 I/ha) in
combination with PGR AgriflexAmino (1.0 kg/ha) on the background of pre-
sowing seed treatment with MP Optimize Pulse (3.28 I/t), the highest content of
the sum of chlorophylls a+b was formed in winter pea stipules, which, on the
average by the years and the phases of the crop development, exceeded the control
indicator by 2-8%; this confirms a direct and indirect effect of the studied
preparations on physiological-biochemical processes in winter pea plants aimed at
the formation of the optimal photo-synthesizing apparatus, namely, a pigment
complex.

The results of the conducted research proved that the formation of an
anatomical structure of winter pea stipules depended on both weather conditions
and the application of various rates of herbicide MaxiMox, plant growth regulator
AgriflexAmino and microbial preparation Optimize Pulse. When the integrated
application of the studied preparations was used (MaxiMox 0.8-1.1 I/ha +
AgriflexAmino 1.0 kg/ha + Optimize Pulse 3.28 I/t), the number of cells of stipule



epidermis per 1 mm? decreased by 50-84 pcs., as compared with control 1, by 25-
35 pcs. — in treatments with a separate application of herbicide MaxiMox, and by
15-21 pcs. — in treatments with MaxiMox+AgriflexAmino; also the increase of a
cell area on the average by 29-55 % was monitored in these treatments, as
compared with control 1.

To define the peculiarities of the formation of a pea stipule apparatus, a
coefficient of morphostructure (C,,) was applied: the lowest C,, indicators were
monitored in treatments with a complex application of preparations (MaxiMox 0.8-
1.1 I/ha + AgriflexAmino 1.0 kg/ha + Optimize Pulse 3.28 I/t), where C, ranged
within 0.64-0.78; whereas the highest C,, was recorded in treatments with a
separate application of herbicide MaxiMox (closer to 1.0). The received data gave
all grounds to state that the integrated application of the studied preparations
ensured the formation of mesomorphism signs in the plants, which is quite typical
for high yielding fields.

It was found out that the indicators of the stipule area of winter pea increased
most noticeably in treatments with a complex application of various rates of
herbicide MaxiMox in mixtures with PGR AgriflexAmino on the background of
pre-sowing seed treatment with MBP Optimize Pulse, where they increased by 40-
56% as compared with control 1, and by 26-29 % as compared with the treatments
of a separate herbicide application.

The highest increase in the height of winter pea plants was monitored in
treatments with a complex application of MaxiMox at rates 0.8-1.1 I/ha in a tank
mixture with PGR AgriflexAmino at rate 1.0 kg/ha on the background of pre-
sowing seed treatment with MBP Optimize Pulse at rate 3.28 I/t, where, as
compared with Control 1 on the average, the studied indicator increased by 25-28
% in a bud formation phase, by12-14 % in a flowering phase and by 7-9 % in a
bean formation phase.

The increase in above-ground bio-mass of winter pea plants depended on the
effect of various rates of herbicide MaxiMox and their combination in mixtures

with PGR AgriflexAmino on the background of pre-sowing seed bacterization with



MBP Optimize Pulse as well as on weather conditions. The most significant
increase of above-ground mass of winter pea plants was recorded in treatments of a
complex application of herbicide MaxiMox at rates 0.8-1.1 I/ha in a tank mixture
with PGR AgriflexAmino at rate 1.0 kg/ha on the background of pre-sowing seed
bacterization with MBP Optimize Pulse at rate 3.28 I/t, where this indicator
exceeded control 1 in a budding phase, a flowering phase and a bean formation
phase by 37-44, 13-17 and 6-8%, respectively.

It was established that the application of different rates of herbicide
MaxiMox both separately and together with PGR AgriflexAmino on the
background (without it) of seed bacterization with MBP Optimize Pulse had
various effects on the formation of the indicators of net productivity of photo-
synthesis (NPP) in winter pea fields. Analyzing the received experimental data on
the average in three years of the research which concerned the indicators of NPP in
winter pea fields, one should state that NPP indicators increased most significantly
in treatments of a complex application of MaxiMox (0.8; 0.9; 1.0; 1.1 I/ha) in
mixtures with AgriflexAmino (1.0 kg/ha) on the background of seed bacterization
with MBP Optimize Pulse (3.28 I/t), where the studied indicator exceeded control
1 by 26; 30; 25 and 22%, respectively.

It was found out that the studied preparations had a serious effect on the
formation of a symbiotic system of winter pea Pisumsativum L. — Rhizobium
leguminous arumbv. viciae in all major phases of a crop development. The
combination of herbicide MaxiMox at rate 0.9 I/ha in a tank mixture with PGR
AgriflexAmino at rate 1.0 kg/ha and the application of this mixture on the
background of seed bacterization with MBP Optimize Pulse before sowing at rate
3.28 I/t resulted in the most significant formation of a nitrogen-fixing system of
winter pea Pisumsativum L. — Rhizobiumleguminosarumbv. viciae, along with the
increase of the number and mass of tubercles on a root system of winter pea by 2.0
and 1.9 times and that of the content — by 3.7 times, respectively.

The highest content of leghemoglobin in a flowering phase was recorded at a
combined application of herbicide MaxiMox at rate 0.9 I/ha with PGR



AgriflexAmino at rate 1.0 kg/ha on the background of pre-sowing seed treatment
with MBP Optimize Pulse at rate 3.28 I/t which exceeded the control (1) by 3.7
times.

It was found out that herbicide MaxiMox, plant growth regulator
AgriflexAmino and microbial preparation Optimize Pulse had an effect on the
formation of soil microbiota of winter pea resulting in positive changes in a
quantitative composition: at a complex application of the above-mentioned
preparations, the total number of rhizosphere microorganisms, micromycetes and
Azotobacter increased up to 74% which was due to the formation of a more
developed root system (under the effect of a plant growth regulator) required for
the colonization of microorganisms and the release of more exudates into a
rhizosphere, that resulted from the enhanced physiological-biochemical activity of
the plants.

The estimation results of the infestation of winter pea fields showed that the
number and mass of weeds changed depending on both the years and the
application of different rates of herbicide MaxiMox applied separately and in tank
mixtures with plant growth regulator AgriflexAmino on the background of seed
treatment with microbial preparation Optimize Pulse and without it. However, one
can state that herbicide MaxiMox (0.8-1.1 I/ha) led to a high efficiency in
controlling dicotyledonous weeds in winter pea fields, its best effect was
monitored in treatments with a combined application with plant growth regulator
AgriflexAmino at rate 1.0 kg/ha on the background of pre-sowing seed treatment
with microbial preparation Optimize Pulse at rate 3.28 I/t which enhanced a
competitive potential of the crop (the accumulation of biomass, the area
enlargement of a stipule apparatus, etc. )

The best yield capacity of the studied crop was recorded in 2018, where this
indicator was equal to 1.77 t/ha in the control (1); in 2019 and 2020 the indicators
were 1.11 and 1.65 t/ha. On the average in the years under study the yield capacity
of winter pea increased significantly in treatments of a complex application of
MaxiMox (0.8; 0.9; 1.0; 1.1 I/ha) in mixtures with AgriflexAmino (1.0 kg/ha) on



the background of seed bacterization with MBP Optimize Pulse (3.28 I/ha), where
the indicators, which exceeded control 1, were 17.8; 22.5; 20.5 and 13.9%,
respectively.

It was found out that the studied preparations had a serious effect on the
formation of the main quality indicators of winter pea grain: when herbicide
MaxiMox was applied at rates 0.8; 0.9; 1.0 and 1.1 I/ha, on the average for three
years under study the mass of 1000 grains increased by 2.2; 4.3; 3.4 and 1.9%;
grain-unit — by 1.3; 2.3; 1.8 and 1.2%, as compared with control 1. The highest
effect on the physical indicators of winter pea grain was monitored when
MaxiMox was applied at rate 0.9 I/ha with AgriflexAmino at rate 1.0 kg/ha on the
background of pre-sowing seed bacterization with Optimize Pulse at rate 3.28 I/,
where the mass of 1000 grains was 207.6 g (it exceeded controll by 13.3g), grain-
unit — 760.6 g/l (it exceeded controll by 27.5 g/l).

The use of the studied preparations had a positive effect on the formation of
one of the most important quality indicators of leguminous crop grain, namely,
protein content. The largest content of protein in winter pea grain was formed
under the effect of MaxiMox (0.8; 0.9; 1.0 and 1.1 I/ha) with AgriflexAmino (1.0
kg/ha) on the background of pre-sowing seed bacterization with Optimize Pulse
(3.28 1/t) which amounted to 22.5; 23.1; 22.6 and 22.0%, protein content in control
1 being 21.3%.

It was established that the highest indicators of the economic efficiency of
growing winter pea were recorded in the treatment with a complex application of
MaxiMox at rate 0.9 I/ha with AgriflexAmino 1.0 kg/ha on the background of pre-
sowing seed bacterization with Optimize Pulse 3.28 I/t, which made it possible to
receive an additional net profit equal to UAH 2124, profitability — 37% and a
coefficient of energy efficiency — 1.5.

To destroy weeds properly, to activate plant and soil biological processes
and to increase grain productivity of winter pea, it is recommended to apply
herbicide - class of imidazolinones on the basis of an acting substance imazomax

(40 g/I) MaxiMox (or its analogues) at rate 0.9 I/ha in a mixture with a plant



growth regulator of a natural origin AgriflexAmino at rate 1.0 kg/ha on the
background of pre-sowing seed bacterization with microbial preparation Optimize
Pulse (Rhizobiumlegumonosarumbv. viciae — strain 128C56g, 175G10b) at rate
3.28 I/t.

Key words: physiological reasoning, integrated action, winter peas,
herbicide, plant growth regulator, microbial preparation, symbiotic preparation,
microbiota.
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