AHOTAIIS

Ko3zupcbknuii /I.B. O0rpyHTYyBaHHSI OKPpEeMHX TEXHOJIOTIYHUX NMPUIiOMIB
BHPOIILYBAHHSA COPTIB oI B ymoBax Jlicocreny 3axianoro - Pykomnuc.

Kpanidikamiitna HaykoBa mparls Ha 3100yTTS OCBITHbO-HAYKOBOTO CTYTIEHS
nokTopa ¢pimocodii 3a cnemianpHICTIO 201 — « ArpoHOMIsT». 3aKiIam BHIOT OCBITH

«Ilominbchbkuii epxkaBHUM YHIBepcuTeT», Kam’saenb-Iloginscekuit, 2024 p.

VY nucepramiiiHidi poOOTI BHUCBITIIEHO TEOPETHYHE OOIPYHTYBaHHS Ta
IPAKTUYHUI ONUC NHUTaHb POCTY Ta PO3BUTKY 1 (POPMYBaHHS HPOIYKTUBHOCTI
copTaMy €Ol TMiJ BIUIMBOM I1HOKYJSIII HACIHHS 3a B3a€EMOJli 3 MIHEPAJIbHUM
yAOOpEHHAM Ta IMOJAJbIIOr0 JIMCTKOBOIO MIKUBIEHHS B ymoBax Jlicocremy
3ax1THOTO YKpaiHu.

[IpoBeneHi JOCHIPKEHHS TIOKa3ajlu CYTTEBY 3aJieKHICTh TPHUBAJIOCTI
BEreTalIMHOIO MepioAy BiJ MOTOJHUX YMOB POKy. Tak, nmorogHi ymoBu 2021 poky
COPUYMHUIN HAUTpUBAIIIIMKA BEreTaliiHui nepion y coptiB coi, a y 2020 pori
O0OyMOBTIOBAJIM HAMMEHIITy TPUBAJICTh BereTalii i€l 3epHOO000BOI KyJIbTYpH.
Bcranosneno, mo 3a BHeceHHsT N3oPeKgo HaliMeHImii BereramiitHuii nepiog OyB y
ckopocturioro coptry coi Camoposok 1 TpuBaB 101 no0y. JloBiiuM BereTamiiHuii
nepioj] BUSBUBCA Y CKOPOCTHUITIOTO cOPTY coi Pori3HsiHKa 1 B C€pelHbOMY TpHUBaB
113 n16. Pannbocturi coptu coi Opdei ta Tpiaga manu cepeaHio TPUBAJIICTh
Beretamiinoro nepiogy 112 ta 122 nobu. Y cepennbopanHix copTiB EBpinika Ta
Aparra BereramiiHuii mepiog cranoBuB 113 Ta 127 ni6 BiamoBimHO. Y
CEPEeIHbOCTUIIIUX COPTIB A3MMYT Ta ABpopa BereTaliiHui nepioj ctaHOBUB 118
ta 121 noOy BiamoBimHO. IHOKymsIiss HaciHHS mepes CiBOO PuzoaktuBOoM
MPOAOBXKUIIO Tepion Beretailli copry coi CaMopomok Ha omHy 100y, a COpTiB
Porizusiaka, Tpiaga, Opdeii, Aparra, EBpinika, A3umyTt Ta ABpopa — Ha JiB1 J0OH.
B cepennboMy 3a Tpu pOKM IOCHIIKEHb BCTAHOBJIEHO, 10 B yMoBax JlicocTemy

3aximHoro Ha ¢oHi BHeceHHsT N3oPgoKeo, 00poOneHHss HaciHHs PuzoaktuBOoM Ta



MO3aKOPEHEBOTO i KUBJICHHS DynhbBOryMiHOM HAaWIOBIIMKM BeTreTaI[IiHUNA TIep10/
OyB y copty coi Aparra i TpuBaB 130 1i0.

[HOKymsIist HaciHHA PHW30akTHBOM Ta JMCTKOBI TKUBJICHHS TIOCIBIB
@DyIpBOryMIHOM 3MIHIOBAIM TPHUBAIICTh BETETAIlIMHOIO TEPIOAY IOCIIIKYBAHUX
copTiB coi e Ha 1-3 1o6u. JlocnimKyBaHi COPTH 3HAYHO BIAPI3HSUIACS 32 YACOM
HACTaHHS Ta MIBUAKICTIO TPOXOKEHHS (a3 pOCTy 1 pO3BUTKY POCIHH coi. OCKIIbKU
CTYMiHb BIAMOBIHOCTI YUHHHUKIB POCTY 1 PO3BUTKY ONTUMAJIbHIN BEIUYMHI 3HAYHO
3MIHIOETBbCA 3aJIeKHO BiA (eHomoriyHoi ¢asu, TO 3 METOK CTallIBLHOTO
BUPOOHMIITBA COi JOIJIBHO BUPOIIYBaTH JIEKLIbKA COPTIB PI3HUX TPYM CTUIIIOCTI.

VY cepennpomy 3a 2019-2022 pp. BHCOKHI MOKa3HHUK IOJIHOBOI CXOXKOCTI
HaciHHA OyB BUsABIEHUU y copTiB coi Porizusnka, Camoponok, Tpiaga, Opdei,
AzumyT. HalicnmpusTiupimi yMOBU JIJIi POCTY, PO3BUTKY Ta 30€epeKeHHs
MaKCUMaJbHOI KUIBKOCT1 POCIMH COi Ha OJMHMIII TUIONII BIPOIOBK BEreTaIliHOTO
Nepiofy CKIAIKCS Y BapilaHTi 3 1HOKYJISLIEI0 HACIHHS OlompemnaparoM Ta JBOX
JIMCTKOBUX MIJKUBJICHb NOCIBIB DyIbBOryMiHOM.

3a pe3ynbraramMu JI0CIIPKEHb BCTAaHOBJICHO, 110 Hail TpuBaiimuM (130 1i0)
cepell JOCHIKyBaHUX COPTIB coi OyB BererariiiHuil mepiog y copty Aparta 3a
1HOKYJIAL11 HAaCiHHS PU30akTUBOM, BHECEHHS MiHEpadbHUX 100puB Yy 1031 N3oPsoKeo
Ta JIBOPa30BOTO0 IMO3aKOPEHEBOTO MiKUBIEHHSA MOCIiBIB  DynbBOrymMiHOM.
HaiikopoTmmii BereramiifiHuii mepion Ha T1OCiBi 0e3 0OpoOJeHHs HACiHHS
THOKYJITHTOM Ta 0€3 TpPOBEICHHS JUCTKOBHX Ii/DKWBJICHH BUSBHUBCS Yy COPTY COl
Camopogok — 101 mo6a. Came copToBi OCOONHMBOCTI B yMOBaX MPOBEACHHS
JOCTIKCHb BUSIBUIIUCS HAMO1IBIII BATOMUM YHMHHHKOM, IIIO BIIMBAB HA TPUBAJIICTh
Bereraiii coi. BogHouac 1HOKymsIis HaciHHA PH30akTHBOM Ta JIMCTKOBI
Hi)KUBJIEHHS MOCIBIB DYNIbBOTYMIHOM 3MIHIOBAJIM TPUBAJIICTh BEreTaliitHOrO
nepioay JOCHIKYBaHUX COPTIB coi jmiie Ha 1-3 1o6wu.

HaiiBuia nonpoBa cX0KiCTh HaCIHHS cO1 (popMyeThest B copTiB Pori3HsHka Ta
A3UMYyT 3a TpOBEACHHS I1HOKYJALII HaciHHsA OiompemaparoM Ha OCHOBI
Bradyrhizobium japonicum ¢€ko/001, eko/002 Ta eko/003 Ta mo3akopeHEBOro

I1KUBIIEHHS MOCIBIB DyIbBOTYMIHOM 1 CTAHOBUTH BiMOBIAHO 89,3 Ta 89,4 %.



HalicnpusitinuBiii yMOBH JJis1 POCTY, PO3BUTKY Ta 30€pe:KEHHSI MAKCUMAaIbHO1
KUTBKOCTI POCJIMH Ha OJIMHMITI TUTOIII BIIPOJIOBK BETETallIHOTO MEeP10Ay CKIaAar0Th
3a 00poOKM HaciHHS OiompemaparaMH Ta JIBOX JUCTKOBUX IIIJKHBJICHb ITOCIBIB
OynbBoryminoM. [Ipu npomy BUILTUIMCS COPTH cOi A3uMyT Ta Pori3HsHka, 110
chopMyBali TYCTOTY CTOSTHHSI POCIIMH Ha niepioxa 30upanus 592,6 ta 590,2 Tuc. mr.
/ra 3 piBHEM BIKUBAaHHS BianoBigHO 94,7 Ta 94,4 %.

B cepeanbomy pociaunu copty CaMopomok manud BuUcoTy 73,3 cMm, copTy
Tpiaga — 75,1 cMm, Opdeit — 76,9 cm, EBpinika — 78,7 cm. Pemra x coptiB mana
Bucoty noHaa 80 cm 1 B copry PorizusHka BoHa Oyna 80,4 cM, B copTy A3UMyT —
80,5 cm, a B copty ABpopa — 87,6 cM.

O6poOka mociBiB (yabBorymiHoM 3abe3neunsia ¢opmyBaHHA Ha 2,71 cm
MEHIII BHCOKOPOCTUX TIOCIBIB, IO JIOCATAETHCS 3aBASKA KOMIUIEKCHOMY BIUIMBY
no0puBa B IUIaHI MOJINIIEHHS 3arajJibHOro (pi310J0rYHOro craHy pociuH. Ha He
OakTeprU30BaHUX BapiaHTaX JOCHITY B CEpEeIHbOMY OTPUMAHO BUCOTY 79,5 cM, Ko
3a 00poOKM HaCiHHS OlompenapaToM Ha OCHOBI Bradyrhizobium japonicum eko/001,
eko/002 Ta eko/003 Bucora 3pocina Ha 3,0 cM, B CEpEAHBOMY.

JlocniKkyBaHl €J1€MEHTH arpoTEXHOJIOTii He BIUIMBAJIM Ha 3MiHY BHCOTH
NPUKPITUVIEHHS HUKHBOTO 000y, BIIXWJICHHS MOKa3HUKA SIKOI HE MEpPEBHIYBaJIU
3HaueHHs1 HIPyps. CepenHs BHcCOTa NPUKPIMUIEHHS HUXKHBOTO 000y B COpTY
Camopomnok 6yna 13,0 cm, EBpinika— 13,1 cm, Tpiaga— 13,2 cM, komu coptu Opdeid,
A3UMYT Ta aBpopa — Majld BUCOTY NPUKPIMUIEHHS MNoHaa 14 cMm, a B COpTIB
Porizusinka Ta Aparra Bona Oyma 15,1 ta 15,2 cwm.

B ¢a3y mepen 30upanHsSM coi, TOCIBH K1 OOpOOISIM TO3aKOPEHEBUM
noopuBom DynbBoymiH popmyBanu 4,39 T/ra cyxoi pedoBunHu, uo Ha 0,45 T/ra
OlIbIlIe YUM Ha KOHTPOJI1 0e3 mo3akopeHeBoro Jo0puBa. bakTepusaltis HaCiHHS II1e
OB CHpHsia MiJABUIICHHIO HAKOMMYEHHS CyXOl PEYOBHMHU 1 B BaplaHTax Je
MPOBOJIUIIM 1HOKYJISAIII0 PuszoaktuBom orpumano 4,45 1/ra, mo Ha 0,58 T/ra BuIIE
KOHTPOJTIO 6€3 3aCTOCYBaHHS.

Kpamuii piBeHb HAKOMMYEHHSI CyXOi pPEYOBMHUM Ha 4Yac 30MpaHHS COi

OTpUMaHO 3a OOpoOKM HaciHHA OlompenapatoM Ha OCHOBI Bradyrhizobium



japonicum ¢€ko/001, eko/002 Ta ¢eko/003 Ta mMO3aKOPEHEBOTO MiKUBICHHS
dynpBOryMiHOM Ha TociBax coptiB coi Tpiama (5,03 1/ra), Asumyt (5,01 1/ra) Ta
Aspopa (5,08 1/ra).

Busnaueno, 1o 3akoHOMIpHOCTI (pOpMyBaHHS IUIOINII JIUCTSA Ha yac I[BITIHHS
BU3HAYAJId OCHOBHI 3MIHHU IO BiJIOYBaJIKCh 3 III€I0 O3HAKOIO B JIPYTiil MOJIOBUHI
Beretartii coi. [I{o 3acBiguye moTpeOy MOCIBIB B 3a0€3MEUeHH] SIKICHOTO JIOTIISITY
caMe B TIepIIiii MOoJIOBUHI BereTallii KyapTypu. Toji sk Ha yac mooypiHHs 0001B copT
Camopook MaB 1iomnty jucts B 39,1 tuc. m?/ra, copru Opdeit, EBpinika ta Aparra
dopmysanm 38,1, 37,8 Tta 37,6 Tuc. M*/ra. 3a aHAJOTIYHUX YMOB TaKi COPTH SIK
Porizasnka ta Tpiaga manm ruronty ymcts B 40,0 Ta 40,1 tmc. m?/ra, Tomi sk
KpaIMMH 110 A0CTiny Oyau copti AsumyT Ta ABpopa — 40,5 Ta 40,8 THc. M?/ra.

BcranoBneHo Takox, 110 Ha 4ac moOypiHHA 0001B, JTUCTKOBE MITKUBICHHS
no0puBoM DynbpBOryMiH aHAJIOTIYHO (a3l UBITIHHA Ta YTBOPEHHs 0001B 30eperio
edexT cBO€i mii 1 B 110 (pazy, OCKUIbKM IUIOIIA JIUCTSA MOPIBHSHO 3 BapiaHTaMu
(poHOBOTO KMBJIEHHS Oyna Ha 2,49 Tuc. M*/ra 6inpmoro. Takok IHOKYIIALiS HACIHHS
Olompenaparom Ha OCHOBI Bradyrhizobium japonicum eko/001, eko/002 ta eko/003
MoKasajia 10 TMOPIBHSHO /0 HE 1HOKYJIbOBAHMX BapiaHTIB PI3HUIS MPUOABKH
cranosuaa 2,92 tuc. m*/ra. Takoxk Hamu Oyjna BHsBIEHA €(PEKTHBHICTH BILIUBY
OaxkTepu3alli HaCIHHA Ta MO3aKOPEHEBOTO IMiIKMUBIIEHHS MOCIBIB Ha 11 TOKa3HUKHU.
[Ipu xoMIuiekci * BIMBY (akTOpiB ILIOIIA JIHMCTS IOHany 42 Tuc. M>/ra Oyna
orpuMaHa B coptTiB coi Camoponok, Tpiaga Ta A3UMYT, NpU IOMY X Kpalii
MOKa3HUKM B J0cIiai Maan coptu Porisnsuka — 44,0 Tuc. m%/ra Ta ABpopa — 45,2
THC. M?/Ta.

3arajioM arpo3axoju 3 OakTepu3allii HaCiHHS Ta JIMCTKOBOI 0OpOOKH MOCIBIB
rymatamu OyJiu e(peKTHBHI 10 BIUTMBY Ha 3MiHY (DOTOCMHTETUYHOTO TOTEHITIATy COT
B MIpy CBO€1 aieBocTi. ToOTO, KO (Pi310J0TTYHO Tpenapar NOJINIIy€e 3araabHui
CTaH IMOCiBIB 200 X JIoNOMarae pocJiIMHaM HaKOMWYUTHU JIOAATKOBUM a30T, TO BIH HE
MO>KE 3PIBHSTHCH 3a CBOIM BIUTMBOM 3 BHECEHHSIM TOTO 3K CAMOTO JIOaTKOBOTO a30Ty
B BUIBHIA (opmi. BmacHe aHaniz (pOTOCHHTETUYHOTO MOTEHIliady IOCIBIB IIe 1

JIOTIOMIT TATBEPIUTH.



B a3y yrBopeHHss 000iB BIIMB arpoT€XHIKHM B JIOCIIJI MIJCUIUB 3MIiHU
(OTOCHHTETUYHOTO TOTEHIlIady IIOCIBIB, XO4a BOHM HE OyIHd JOMIHAHTHUMH
YUHHUKaMH. Tak, 32 KOHTPOJIBHOTO BapiaHTy ynoOpeHHs orpumano OII 1,11 miH.
M?/ra, KONMM TO3aKopeHeBa 00poOka pociauH DympBorymiHoM 3abesmnedmiia
orocunTeTnunmit morenmian B 1,20 mun. M%/ra. Bapianta mociizy B AKHX
BUPOIIYBAJIUCh POCIUHU coi Oe3 OakTepuzalii HaciHHA Majld B CEpPEeIHbBOMY
porocunTeTHYHMHI ToTeHian B 1,10 MiIH. M?/Ta, KOJIH 3K 3aCTOCYBaHHS ULl 00POOKH
Oiompemnapary Ha ocHOB1 Bradyrhizobium japonicum eko/001, eko/002 Ta eko/003
BUABUIOCH epeKTuBHimmMM i orpumano DII coi B 1,22 M. M*/ra.

B a3y usitinas nociBu copty CamMOpoIOK Mad HAKOIMMYEHHS CYXOi
pedoBunu B 1,55 1/M? 3a 100y, TOOTO Kpamie 1o J0CTiAy, HalMEHIIUM BOHO OyIllo B
copry Porisusanka — 1,12 r/m? 3a 100y, a copru Tpiasa Ta Aparra Many piseHs B 1,26
ta 1,25 r/M* 3a 100y. Pemra copriB ManM CepeiHi IIOKa3HWKHM YHCTOI
NpOAYKTUBHOCTI (poTtocuHTe3y: ABpopa — 1,36, EBpinika — 1,43, Azumyt — 1,43 Ta
Opdeii — 1,48 r/m? 3a 100y. A npu cyKymHii aii Gpaxropis gociimy Oylao BUSBIEHO,
o kpauuMmu € Camoponok ta Opdeid, uncTta NpoayKTUBHICTh MOCIBIB SIKMX Oyina
1,58 Ta 1,58 r/m? 3a 100y.

B npyriii monoBuHI Bererarlii, 4ucTa MPOAYKTUBHICTh (DOTOCHHTE3Y TEX
3ane)kana BiJ BIDIMBY (akTOpiB AOCHIAY, MPOTE, iX POJb JOCHUTH 3MEHIIIIACH,
MOPIBHSHO 3 TIOTNIEpeIHIM TepiooM. Tak, 3a T03aKOPEHEeBOTO yA0OpEHHS PI3HULIA B
YIId 3 He ymoOpeHmmu Bapiantamu pocuimy Oyma 0,05 r/M> 3a 100y, Koum
iHOKyJIsLis crpusina 3pocTanHio o3Haku Ha 0,08 r/m? 3a mo0y. Illo, € mocuts
HE3HAYHUMU BIJIMIHHOCTSIMHU B HAKOMTUYEHH1 CyX0i pEYOBUHM 3 OTJISAY HA IOCTAaTHBO
BHCOKY IIJIONTY JHCTKOBOI MMOBEPXHi.

JIucTkoBe MiHKUBIEHHS TOCIBIB coOi J00puBoM DymbBOTYMIH CHPHUSIIO
orpuMaHHi0 Ha 4,09 mT./pocauHy OUIBIIOT KUIBKOCTI OynbOouok. Tomi sk
3aCTOCYBaHHs OakTepu3allli Ha OCHOBI TaMiB Bradyrhizobium japonicum eko/001,
eko/002 ta eko/003 cripusiio 3pocTaHHIO KUTBKOCTI Oy1b0040K Ha 8,35 1IT./pocauny,

.....

7€ COsl IOCUTh YacTO BUPOIILYETHCA MIATPUMYETHCS MEBHUNA aOOPUTEHHUI BHI



MIKpPOOPraHi3MiB B IPYHTI, 3[aTHUMA 32 BUPOIIYBAHHS COi 1HOKYJIOBAaTH POCIUHU,
MPOTE 3aCTOCYBaHHS YHUCTHX BY3bKOCIEIIAI30BaHUX INTaMIB MIKPOOPTaHI3MIB €
OUTBII JiEBUM CITOCOOOM TIABUIIICHHS €()eKTHBHOCTI CUMOIOTUYHUX B3a€EMOIIH.
[Ipu 3actocyBaHH1 1HOKYJALID HaciHHS PH30aKTHBOM Ta IMO3aKOPEHEBOTO
yaoopenns @ynbpBoryMiHoM Oy Kpaill ymMoBH (OpMyBaHHS Macu OyJb00YOK B
coptiB Azumyt — 1,30, Opdeit — 1,31 ta Porizusaka — 1,32 r/pociauny. OTxe,
noiniieHHs: ¢i310JIOMYHOTO CTaHY POCIMH 3aBASKH I03aKOPEHEBIM 00poOIl iX
@OynpBOrYMIHOM  COPHUAJIO  3arajioM  MIABUIICHHIO Macu Oynb004oK  Ha
0,20 r/pocnuny, mpote OB JI1€BOIO Oyna OakTepu3sailis mramaMu Bradyrhizobium
japonicum eko/001, eko/002 ta eko/003, amke 3aBAsIKA BUTICHEHHIO aOOPUTEHHHUX
HITaMiB MIKPOOPraHi3MiB OTPUMAHO NpHOaBKy Macu Oynb004oK B 0,36 r/pociiuny.
3a aHasi30M BIUIMBY (haKTOPIB BUSHAYEHO, IO 1HOKYJIAIISA HACIHHS (DAKTUYIHO
€ JIpaliBepoM 3MIH B KUIBKOCTI KOJIOHIA aKTHBHUX OylnbOOYKOBHX OakTepiil Ha
kopeHsax coi (50 %), HaBiTh 3a CHJIBHOIO BIUIMBY MOTOJHUX YMOB BEreTalliHOIO
nepiony (33 %) BaxXJIMBICTh caMme 1HOKYJISALII B IPaBUILHOMY CTapTi (POTOCHUHTE3Y
3a paxyHOK BUKOPHUCTaHHS ITamiB Bradyrhizobium japonicum eko/001, eko/002 ta
eko/003 oueBugHa. A Maca aKTHBHUX OyJb0OYOK Ha KOPEHSX POCIHUH IIE OlIbII
3aJIEKUTh CaMe BiJl 1HOKYJALIT HaciHHSA (57 %), 1110 MIATBEPAXKYE NPUITYIIEHHS PO
T€ II0 MiCIeBl a0OpPUTEHHI BUAM HE 3/1aTHI TaK €(QEKTHUBHO CITIBIPAIIOBATH 3
POCIIMHAMM COi SIK CTeIialibHO BiiOpaHi mramu Oy’I004KOBHX OaKTepiil.
bakTepu3allis )k HaClHHS CYTTEBO HE BIUIMBAJIa HA 3MIHM KUIbKOCTI 0001B Ha
pociuHax coi, a B LUIOMy MO JAOCHKyBaHMX coprax CaMopoioK MaB
12,2 mt./pociuny 0001B, KoM HAaWOUIBIIIE X yTBOPIOBAJIOCH HA POCIUHAX COPTY
Porizusinka — 12,6 mit./pociuny. B coptiB Tpiaga ta Opdeit Mu crnocrepiraiu
cepenHi KutbkocTi 000iB B 12,3 mit./pocnuny, a B EBpigika, Aparra, A3umyT Ta
ABpopa — 12,4 wt./pociuny.
JIucTkoBe MIKUBIIEHHA Ta OakTepu3allis HACIHHS CHOPHSUIM  Kpallii
O3EpPHEHOCTI coi a He ¢opMyBaHHIO OLIBINOI KuUThbKOCTI 000iB. Tak, came 3a
M1JKUBIICHHS OTPUMAaHO JIOBOJI1 BaroMy NMpruOaBKy B KUIBKOCTI HacCiHUH B 0001 — Ha

0,97 mt./610, 3a 2,98 Ha KOHTpOII, a OaKkTepu3allisi HACIHHS CHOpPUsIa OTPUMAHHIO



Takok Oinpimie Ha 0,69 mT./610 HaciHuH. ToMmy, 3a KOMILUIEKCHOI O0OpOOKH
THOKYJISTHTOM Ta MOJAJIBIIIOT0 [M03aKOPEHEBOT0 MKUBIICHHS COpT ABpopa mas 5,09,
a Opdeit — 5,94 mT./610 HACIHUH — HAMOLITBITIE TIO JOCITI Y.

Ha xonTpom ¢oHOBOro ymoOpeHHS KIJIbKICTh HACIHMH CTaHOBUJIA
39,3 mT./pocivHy, aHAJOTIYHO >K BapiaHT J¢ MPOBOAMIA JIOAATKOBI JIMCTKOBI
nipkuBiIeHHs MaB Ha 5,0 mwT./pocnauHy Ouiblie HaciHUH. BukopucTanHs mTamiB
Bradyrhizobium japonicum eko/001, eko/002 ta eko/003 st 6akTepuzaiiii HaciHHS
TaKOX CIPHUSIO TOJIMIIEHHIO AOCHiPKyBaHOI o3Haku. Ilpu 11poMy, KOHTpOIBHI
BapiaHTU Maju B ceperHbomMy 000iB B 37,9 mT./pocinuny, Koiu )X mpubaBKa Bijl
OakTepu3alii craHoBwia 7,86 mIT./pociauHy. SIK HacHmiJOK — Kpalla KUIbKICTh
HAClHMH Ha pociuH1 Oyna 3a nmoegHaHHs OakTepu3alii Ta BHeCEHHsI DyIbBOryMIHY
B copty Opdeit — 62,57 mT./pocnuny.

Camopo0K YTBOPIOBAB Ha OHIN POCJIMHI HACIHUH B CepelHbOMY 5,09 T, npu
bOMY MIHIMYM 1O Jocaigy OyB B copty PorizusHka — 5,251, a coptu Tpiana Ta
EBpigika mamu 5,92 ta 5,92 r. Pemra copTiB, 3a Macoro HaciHHSI NEpEBUIILyBajia
3HaueHHs B 6 r/pocnuny, Tak B copty Opdeit orpumano 6,08, Aparra — 6,23,
AzumyT — 6,27 Ta MakcumyM OyB B copTy ABpopa — 6,50 r/pocnuHy. A Kpaiia Maca
HaclHHS 3 pociauHu Oyna oTpuMaHa y coptiB Tpiaga — 7,12 Ta ABpopa —
7,25 T/pociiuHy, 1O CHOCTEPIraJiocs 3a KOMIUIEKCHOTO TO€JHAHHS BapiaHTIB
JTOCTITY.

B cepeanvomy mo pocininy ypoxkaiHicTh coi B 2019 pomi Oyna 3,41 1/ra, B
2020 — 3,10, B 2021 — 3,92 a B 2022 — 3,20 1/ra. be33anepeunum igepoM 3a
OpiYHUM (DOPMYBAHHSIM BHCOKOTO PIBHS ypOXKalHOCTI 3epHa OyB copT ABpopa,
npote rapHuil pesynasrar B 2019 nokazysas it copt Tpiaga, B 2020 porui — A3umyT
ta Tpiaga, B 2021 — Tpiama a B 2022 — Opdeii, AsumyT Ta Tpiaga. [llo 3acBimuye
HaM 1HJMBIAyaJbHY COPTOBY pEakilil0 Ha yMOBH BHUPOIIYBaHHS 1 BaKJIUBICTh
ajanTailii TEXHOJIOTIi MiJl MEBHI COPTU Ta iX MOIIMOJIEHOI MEepeBIpKH B 30HI
MOIIUPEHHS Ha MOXKIIUBOCTI 710 (POPMYBaHHS BUCOKOTO PiBHS YPOXKANWHOCTI.

[IpaBunpHuii BUOIp MIHEPAJIBLHOTO JKUBJEHHS JJIS BHUPOIILYBAaHHSA COi

3a0e3MeunB 3arajbHe CTUMYIIOBAHHS PO3BUTKY POCIHMH 06€3 Mpo0ieM 3 MoJalbIIuM



YTBOPEHHSAM 0000BO-pHU3001aIbHOTO B3a€MO3B 3Ky Ta HOTO (DYHKIIOHYBaHHS 3
TOYKH 30pYy 3acCBO€HHsS a30Ty 3 armocdepu. Illo mimkpecitoe poiib HEBETUKHUX
CTapTOBUX J103 a30THUX JOOPHB 3 MO3UIi KPAIIOTO PO3BUTKY MOCIBIB, 0COOIUBO 3a
KOMO1HYBaHHS HOTO I11€ ¥ 3 TUCTKOBUM IT1IPKUBJICHHSM POCIIMH 110 BereTainii. HaBiTh
3a MAaKCHUMyMy TIOTpeOH POCIIMH B €JIEMEHTaX JKMBJICHHS HA Yac YTBOPEHHS 000iB,
HAClHHS Ta HAJIMBY HACIHHS — TapHUW CTApT iX HA MOYATKY Bereramii (Gopmye
repeBary B MOJAJIbIIOMY, 3aB/SKH Kpallliil yKOPIHEHOCT1, PO3BUTKY, p0OOTH 0000BO-
pHu3006iaIBpHOTO amapary, Tomo. A Tomy, Ha GoHi ocHoBHOTO ynoopeHHs B N3oPsoKeo
JUCTKOBE ynoOpeHHs @DynbBOryMIHOM B TOE€IHAHHI 3  MEPEANOCIBHOIO
OaxkTepu3aIli€ro coi MO3HAYUIIOCh Ha (POPMYBaHHI BUCOKOTO PIBHS MPOYKTUBHOCTI.
be3 BHUKIIOYEHHS yCl COPTH COi MIABUIIYBAJIM PIBEHb YPOXKAMHOCTI HA LHUX
BapiaHTax, TOOTO MH CIIOCTEpIrajid 3arajibHe CTUMYJIIOBAaHHS POCIWH B IUIaH1
MIPOSIBY peaKIIii 3a 3MIHOIO PiBHS ypoxkaiHOCTI. [IpoTe, BucOka ypoxaiHiCTh Oyiia B
coprtiB EBpinika — 3,70 1/ra, Aparra — 3,76 1/ra, Opdeit — 4,02 1/ra, a kpaliii 3a poKu
JOCJIII>KEHb MMOKA3HUKH YPOKaMHOCTI MU BUSHAYMIIN B TAKUX COPTIB COI SIK: A3UMYT
— 4,11 1/ra, Tpiaga — 4,12 1/ra Ta ABpopa — 4,16 1/ra.

Bwmict Oinky 3anmekaB Bia BapiaHTiB ymnoOpeHHs, 3a 6a3oBoro (N3oPsoKeo)
orpumano 40,51 %, a nauCTKOBE MIMKUBICHHS @YyIbBOTYMIHOM CIPHIIO
orpuMaHHiO Ha 1,49 % kpamioro mokazHuka. AHaAJIOTIYHO, HA HE 1HOKYJILOBAaHUX
BaplaHTax J0CIiTy OyJio BU3HaYEHO BMICT O1IKY B 3epHi coi B 40,89 %, npu npomy
K 3a Oakrtepu3allli HACIHHA POCIMHHU OTPUMYBAJM OLIbIEe a30Ty BIPOIOBK
BereTailii, ToMy BMICT O1JIKY B CE€peIHbOMY 110 gociiay 3pic Ha 0,72 %. A Tomy came
OakTepu3alliss HaciHHA PH30aKkTHBOM Ta MOAajbINEe IIIJDKUBICHHS IIOCIBIB 3a
JIOTIOMOTOI0 3aCTOCyBaHHS DyIbBOTyMiHY MO3WUTHUBHO BIUTUHYJIO HAa 3pPOCTaHHS
BMICTY OUIKY B 3€pHI YCIX JIOCII)KYBaHUX COPTIB 0e3 BUKIOUeHHS. [Ipu upomy,
Kpaluii BMICT MOTO criocTepiraBcs Ha mociBax copty EBpinika — 44,5 %, a moHan
43 % 611Ky Oyso B 3epHi coi Camopoiok, Porizusaka, Opdeii.

ITo 360py 6inky, 3a pouoBoro ymoopensst (N3oPeoKeo) orpumano 1,30 1/ra
OUIKY, KOJM JIMCTKOBE MiMKUBICHHS DympBOryMiHOM CIPHSIO OTPUMAHHIO Ha

0,20 1/ra kpamioro 300py. AHaJIOTIYHO, Ha HE 1HOKYJbOBAaHMX BapiaHTax JOCIIITY



301p 01Ky 3 Bpoxkaem coi OyB 1,29 T/ra, mpu 1boMy X 3a OakTepu3allii HaCiHHS
pPOCIMHU OTPUMYBaIM OiJIbIIE a30Ty BIPOJOBXK Bererarii, Tomy 30ip OUIKYy B
cepenHbomy 1o mociiay 3pic Ha 0,22 T/ra. Ockinbku 30ip OIIKY 3aJ€KUTH 1 BiJ
ypOXKaHOCTI, TO KpallUMH 3a KOMIUIEKCHOTO 3acTOCyBaHHsI OakTepu3allii Ta
JMCTKOBOTO Ti/DKUBJICHHS] BUSBUIUCH copTH: Tpiama, Opdeit, AsumyT Ta ABpopa,
SIK1 MaJI¥ IOKa3HWK Ha piBHi 1,17, 1,72, 1,70 Ta 1,77 1/ra.

Busnaueno, mo 3a BIUIMBOM (hakTOpIB AOCIHIAY Ha OJIHHICTH HACIHHS COl
OUThbIIMK €(PEeKT YWHWIIO JIUCTKOBE IT/DKUBIIECHHS, SKE CHPHSUIO OTPUMAHHIO
npubasku B 0,58 % 110 BMICTY, KOJU 1HOKYJISALISI HACIHHS MPErapaTroM, 10 MICTUTh
wramu  Bradyrhizobium japonicum eko/001, eko/002 Ta eko/003 no3Bomimia
orpumaru npubasky B 0,36 %. A Tomy 111 (hakTOpU JOCTIAY B KOMIUIEKCHIN CBOIH
Jii Ha pOCTTMHY MTO3HAYMIIMCh Ha ()OPMYBaHHI KPAIlloro BMICTY OJii IO JOCIITY, SIKU
3adikcoBaHo B copty Opdeit — 23,2 %.

306ip ouii 3 3epHOM coi B copTy Camoponok 0y 0,72 1/ra, coptu PorizHsiHka
ta Aparra manu 0,66 Ta 0,71 1/ra, a B copry Tpiana orpumanuii nokasHuk B 0,74,
EBpinika — 0,74 1/ra, Opdeit — 0,78 1/ra. Kpammii 36ip omnii Mu cnoctepiraiu B
coptiB ABpopa — 0,80 1/ra Ta AsumyT — 0,81 T/ra. [lo BrummBy dakTopiB 1ociaigy Ha
30ip oJli 3 HACIHHAM COi €(QEeKTUBHUM OyJ0 MOeAHAHHS 1HOKYJSALII HACIHHSA
npenaparoM, 10 MICTUTh mtaMu Bradyrhizobium japonicum eko/001, eko/002 Ta
eko/003 3 mogaabIIMM JIMCTKOBUM TKUBICHHSAM MoCiBIB DynbBoryminoM. Came
KOMIUIEKC MO€THaHHS (DAKTOPIB OCHITy 3a0€3MeuuB Kpauuii 30ip oJ1ii 3 HACIHHSIM
copty Opdeii — 0,93 1/ra, a Takox Tpiama, AsumyT Ta ABpopa — o 0,92 1/ra.

Kpamry Bapricte oTpuManoi mpomykiii 3abe3medyBalio  KOMIUICKCHE
3aCTOCYBaHHSI TMperapary Jisg 1HOKYJALil HaciHHS PHU30akTUB 3 MOJATBIIUM
JIMCTKOBUM ITiPKUBJICHHSAM TOCIBIB DynbBOryMiHOM, IO CHPHUSIN OTPUMAHHIO B
copty Opdeii — 73,6 Tuc. rpHu./ra, B copty Azumyt — 75,2, Tpiaga — 75,4 Ta ABpopa
— 76,1 Tuc. rpH./ra, KOJIM KOHTPOJIb 3a0e3neuyBaB Jymiie 53,0 Tuc. rpH./ra.

[ToemHaHHS arpOTEXHIYHOTO 3aX0My 3 OakTepu3allii HaCIHHS Ta MOAAIBIIIOTO
M03aKOPEHEBOTO  MIJUKUBJICHHS CHOPHUSUIO OTpUMaHHIO i copry  Opdeit

cobiBaprocTi B 7,0 THC. TPH./T, B cCOPTYy A3UMyT OTpuMaHo 6,9, aiist copriB Tpiaga ta



ABpopa — 6,8 Ta 6,8 Thc. TpH./ra. Ilpn 1HBOMy X COOIBApPTICTH KOHTPOJBHHUX
BaplaHTIB JIOCIIly CTaHOBUJIA HE MeHIIe 9,1 THC. TPH./T, TOOTO OLIBII YUM Ha 2 THC.
TpH./Ta.

Kpammm B 1miaHl €KOHOMIYHOI OILIHKA €()EKTUBHOCTI BUPOIILYBaHHS OYIJIO
MOETHAHHS 1HOKYJISIIIT HACIHHS 3 00p0OKOI0 MOCiBIiB DyIIEBOTyMIHOM, IO CIPHUSLIO
OTPUMAaHHIO KpalMX 3Ha4e€Hb YHCTOTo MpHOYTKy B copTiB coi: Tpiama — 47,2 Tuc.
rpH./ra, Asumyt — 47,0 THC. TpH./Ta Ta ABpopa — 47,9 Tuc. rpH./ra. Takoxx HaMu
Oy70 BHSIBIIEHO IO IIi X COPTH Majd BIAMOBIIHO # Kpallll MOKAa3HUKH PIBHS
peHTabebHOCT1 BUPOIIYBaHH:, a camMe — 167,6, 166,8 ta 170,1 % BiamoBiHO.

BcranosineHo, 1110 Kpaiili MOKa3HUKY 110 HAKOTTMYEHHIO €HEPTii 3 OTPUMaHUM
BpPO’KaeM BU MaJjiM 3a BUPOILYBaHHS TakuX cOpTiB fAK: Tpiaga, Opdeid, A3umyT Ta
00po6ok. B 1iromy BUNaaxy 3 BUpoIeHuM 3epHom orpumano 110,5, 107,8, 110,2 Ta
111,6 I'/l>x/ra eneprii BignmoBigHO. L1 )k copTh Manu Koe(DILIEHT €HEepPreTUYHOI
edektuBHOoCTI B 4,95, 4,87, 498 Ta kpamuid mo Aociaiay MOkKazHUK B 5,02
BIJIIIOBIIHO.

Knrouoei cnosa: copm, iHoKynsayiss HACIHHA, YOOOPEHHS, NIOWA TUCMA, YUCA
NPOOYKMuUBHICMb  (homocunmesy, GOmocuHmemudHull HOmMeHYyian, KilbKiCmb
KOJNIOHIU  0Y1b00YKOBUX Oakmepil, Mmaca KONoHIU 0Y1bO0uUKosUXx Oakmepii,

YpoorcatiHicms, emicm OLIKY, 8MICH JHCupy.
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The dissertation covered the theoretical justification and practical description
of issues of growth and development and formation of productivity of soybean
varieties under the influence of seed inoculation in interaction with mineral fertilizer
and subsequent foliar fertilization in the conditions of the Right Bank Forest Steppe
of Ukraine.

The conducted studies showed a significant dependence of the duration of the
growing season on the weather conditions of the year. Thus, the weather conditions
of 2021 caused the longest growing season for soybean varieties, and the weather
conditions of 2020 caused the shortest growing season of this leguminous crop. It
was established that with the introduction of N3oPsoKgo, the shortest growing season
was in the pre-matured soybean variety Samorodok and lasted 101 days. The
growing season was longer in the pre-matured soybean variety Rogiznyanka and
lasted an average of 113 days. Early ripening soybean varieties Orpheus and Triada
had an average duration of the growing season of 112 and 122 days. In mid-early
Eurydika and Aratta varieties, the growing season was 113 and 127 days,
respectively. In medium-ripe varieties Azimut and Aurora, the growing season was
118 and 121 days, respectively. Pre-sowing seed treatment with Rhizoactive
extended the vegetation period of the Nugget soybean variety by one day, and the
Rogiznyanka, Triada, Orpheus, Aratta, Eurydika, Azimuth and Aurora varieties by
two days. On average, over three years of research, it was established that in the
conditions of the Western Forest Steppe against the background of application of
N30PsoKso, seed treatment with Rhizoactive and foliar fertilization with Fulvohumin,
the longest growing season was in the Aratta soybean variety and lasted 130 days.

Seed inoculation with Rhizoactive and foliar top dressing of crops with
Fulvohumin changed the duration of the growing season of the studied soybean
varieties by only 1-3 days. The studied varieties differed significantly in the time of
onset and the speed of passage through the phases of growth and development of
soybean plants. Since the degree of compliance of growth and development factors

with the optimal value varies significantly depending on the phenological phase, for



the purpose of stable production of soybeans, it is advisable to grow several varieties
of different maturity groups.

On average, for 2019—-2022, a high rate of field seed germination was found
in soybean varieties Rogiznyanka, Samorodok, Triada, Orpheus, and Azimuth. The
most favorable conditions for the growth, development and preservation of the
maximum number of soybean plants per unit area during the growing season were
in the variant with seed treatment with biological preparate and two foliar top
dressings of crops with Fulvohumin.

According to the research results, it was established that the longest growing
season (130 days) among the studied soybean varieties was in the Aratta variety with
inoculation of seeds with Rhizoactive, application of mineral fertilizers in a dose of
N3oPs0Keo and two-time foliar fertilizing of crops with Fulvohumin. The shortest
growing season on sowing without seed treatment with inoculant and without foliar
fertilization was found in the Namolodok soybean variety - 101 days. Varietal
characteristics in the conditions of the research turned out to be the most important
factor affecting the duration of the soybean vegetation. At the same time, seed
inoculation with Rhizoactive and foliar top dressing of crops with Fulvohumin
changed the duration of the growing season of the studied soybean varieties by only
1-3 days.

The highest field germination of soybean seeds is formed in the Rogiznyanka
and Azimut varieties by seed inoculation with a biopreparation based on
Bradyrhizobium japonicum eko/001, eko/002 and eko/003 and foliar fertilizing of
crops with Fulvohumin and is 89.3 and 89.4%, respectively.

The most favorable conditions for the growth, development and preservation
of the maximum number of plants per unit area during the growing season are seed
treatment with biological preparations and two foliar top dressings of crops with
Fulvohumin. At the same time, the Azimut and Rogiznyanka soybean varieties stood
out, forming a density of 592.6 and 590.2 thousand plants during the harvesting
period. /ha with a survival rate of 94.7 and 94.4%, respectively.



On average, plants of the Nugget variety had a height of 73.3 cm, Triada
variety - 75.1 cm, Orpheus - 76.9 cm, Eurydice - 78.7 cm. The rest of the varieties
had a height of more than 80 cm, and in the Rogiznyanka variety it was 80, 4 cm, in
the Azimut variety - 80.5 cm, and in the Aurora variety - 87.6 cm.

Treatment of crops with Fulvohumin ensured the formation of 2.71 cm less
tall crops, which is achieved due to the complex effect of the fertilizer in terms of
improving the general physiological state of plants. On the non-bacterized variants
of the experiment, an average height of 79.5 cm was obtained, when the seed
treatment with a biopreparation based on Bradyrhizobium japonicum eko/001,
eko/002 and eko/003 increased the height by 3.0 cm, on average.

The investigated elements of agrotechnology did not affect changes in the
height of attachment of the lower bean, the deviations of which indicator did not
exceed the value of NIP0.05. The average height of attachment of the lower bean in
the variety Samorodok was 13.0 cm, Eurydika — 13.1 cm, Triada — 13.2 cm, when
the varieties Orfey, Azimuth and Aurora had an attachment height of more than 14
cm, and in the Rogiznyanka and Aratta varieties it was 15.1 and 15.2 cm.

In the phase before harvesting soybeans, crops treated with foliar fertilizer
Fulvoumin formed 4.39 t/ha of dry matter, which is 0.45 t/ha more than in the control
without foliar fertilizer. Bacterization of seeds contributed even more to the increase
in the accumulation of dry matter, and in the variants where inoculation with
Rhizoactive was carried out, 4.45 t/ha was obtained, which is 0.58 t/ha higher than
the control and application.

The best level of accumulation of dry matter at the time of harvesting soybeans
was obtained by treating seeds with a biopreparation based on Bradyrhizobium
Jjaponicum eko/001, eko/002 and eko/003 and foliar fertilizing with Fulvohumin on
soybean varieties Triada (5.03 t/ha), Azimuth (5.01 t/ha) and Aurora (5.08 t/ha).

It was determined that the regularities of the formation of the leaf area at the
time of flowering determined the main changes that occurred with this feature in the
second half of the soybean vegetation. Which proves the need for crops to provide

high-quality care in the first half of the crop's growing season. While at the time of



browning of the beans, the Samorodok variety had a leaf area of 39.1 thousand
m?/ha, the Orpheus, Eurydice, and Aratta varieties formed 38.1, 37.8, and 37.6
thousand m?/ha. Under similar conditions, such varieties as Rogiznyanka and Triada
had a leaf area of 40.0 and 40.1 thousand m?*/ha, while the best varieties according
to the experiment were Azimut and Aurora - 40.5 and 40.8 thousand m?/ha.

It was also established that during the browning of beans, foliar fertilizing
with Fulvohumin fertilizer, similar to the phase of flowering and formation of beans,
preserved the effect of its action in this phase as well, since the leaf area was 2.49
thousand m?*/ha more compared to the background feeding options. Also, inoculation
of seeds with a biopreparation based on Bradyrhizobium japonicum eko/001,
eko/002 and eko/003 showed that, compared to non-inoculated variants, the increase
difference was 2.92 thousand m*/ha. We also found the effectiveness of the effect of
seed sterilization and foliar fertilizing of crops on its indicators. With the same
combination of factors, the leaf area of more than 42,000 m?/ha was obtained in
soybean varieties Samorodok, Triada and Azimut, while the best indicators in the
experiment were Rogiznyanka - 44,0 m?/ha and Aurora - 45,2 thousand m?* ha.

In general, agro-measures of seed sterilization and foliar treatment of crops
with humates were effective in influencing changes in the photosynthetic potential
of soybeans to the extent of their effectiveness. That is, if the drug physiologically
improves the general condition of crops or helps plants to accumulate additional
nitrogen, then it cannot compare in its effect with the introduction of the same
additional nitrogen in free form. The actual analysis of the photosynthetic potential
of the crops helped to confirm this.

In the phase of bean formation, the influence of agricultural technology in the
experiment enhanced changes in the photosynthetic potential of crops, although they
were not dominant factors. Thus, under the control variant of fertilization, a FP of
1.11 million m%*/ha was obtained, when foliar treatment of plants with Fulvohumin
provided a photosynthetic potential of 1.20 million m*ha. The variants of the
experiment, in which soybean plants were grown without seed sterilization, had an

average photosynthetic potential of 1.10 million m2/ha, while the use of a biological



preparation based on Bradyrhizobium japonicum eko/001, eko/002 and eko/003 for
treatment was more effective and obtained FP of soybeans is 1.22 million m?*/ha.

During the flowering phase, crops of the Nugget variety had an accumulation
of dry matter of 1.55 g/m? per day, that is, better according to the experiment. it was
the lowest in the Rogiznyanka variety - 1.12 g/m? per day, while the Triada and
Aratta varieties had a level of 1.26 and 1.25 g/m? per day. The remaining varieties
had average indicators of net photosynthesis productivity: Aurora — 1.36, Eurydice
— 1.43, Azimuth — 1.43 and Orpheus — 1.48 g/m? per day. And with the combined
effect of the factors of the experiment, it was found that Nugget and Orpheus were
the best, the net productivity of the crops was 1.58 and 1.58 g/m? per day.

In the second half of the growing season, the net productivity of
photosynthesis also depended on the influence of experimental factors, however,
their role was significantly reduced compared to the previous period. Thus, with
foliar fertilization, the difference in PPF with non-fertilized variants of the
experiment was 0.05 g/m? per day, when inoculation contributed to the growth of
the trait by 0.08 g/m? per day. What, there are quite insignificant differences in the
accumulation of dry matter in view of the sufficiently high area of the leaf surface.

Foliar feeding of soybean crops with Fulvohumin fertilizer contributed to
obtaining 4.09 units/plant more nodules. While the application of bacterization based
on Bradyrhizobium japonicum eko/001, eko/002 and eko/003 contributed to the
increase in the number of nodules by 8.35 pcs./plant, however, on controls without
inoculation they were 29.5 pcs./plant. That is, in areas where soybeans are often
grown, a certain indigenous type of microorganisms is supported in the soil, capable
of inoculating plants during soybean cultivation, but the use of pure highly
specialized strains of microorganisms is a more effective way of increasing the
efficiency of symbiotic interactions.

When seed inoculation with Rhizoactive and foliar fertilization with
Fulvohumin was used, the conditions for the formation of mass of nodules were
better in the varieties Azimut - 1.30, Orfey - 1.31 and Rogiznyanka - 1.32 g/plant.

Therefore, the improvement of the physiological state of plants due to their foliar



treatment with fulvohumin contributed to a general increase in the mass of nodules
by 0.20 g/plant, however, bacterization with strains of Bradyrhizobium japonicum
eko/001, eko/002 and eko/003 was more effective, because due to the displacement
of indigenous strains of microorganisms an increase in the mass of nodules of 0.36
g/plant was obtained.

Based on the analysis of the influence of factors, it was determined that seed
inoculation is actually the driver of changes in the number of colonies of active
nodule bacteria on soybean roots (50%), even under the strong influence of weather
conditions of the growing season (33%), the importance of inoculation in the correct
start of photosynthesis due to the use of strains Bradyrhizobium japonicum eko/001,
eko/002 and eko/003 is obvious. And the mass of active nodules on plant roots is
even more dependent on seed inoculation (57%), which confirms the assumption
that local native species are not able to cooperate with soybean plants as effectively
as specially selected strains of nodule bacteria.

Bacterization of seeds did not significantly affect changes in the number of
beans on soybean plants, and in general, according to the studied varieties,
Samorodok had 12.2 beans/plant, when the most of them were formed on plants of
the Rogiznyanka variety - 12.6 pieces/plant. In the varieties Triada and Orpheus, we
observed an average number of beans of 12.3 pcs./plant, and in Eurydice, Aratta,
Azimuth and Aurora - 12.4 pcs./plant.

Foliar top dressing and seed sterilization contributed to better seeding of
soybeans and not to the formation of more beans. So, it was due to fertilization that
a rather significant increase in the number of seeds in beans was obtained - by 0.97
pcs., compared to 2.98 in the control, and seed sterilization also contributed to
obtaining more seeds by 0.69 pcs. Therefore, with complex treatment with inoculant
and subsequent foliar fertilization, the Aurora variety had 5.09, and Orpheus - 5.94
pcs. of seeds - the most according to the experiment.

In the control of background fertilization, the number of seeds was 39.3
pcs./plant, similarly, the option where additional foliar fertilization was carried out

had 5.0 pcs./plant more seeds. The use of Bradyrhizobium japonicum eko/001,



eko/002 and eko/003 strains for seed sterilization also contributed to the
improvement of the studied trait. At the same time, the control variants had an
average of 37.9 beans per plant, while the increase from bacterization was 7.86 beans
per plant. As a result, the best number of seeds per plant was for the combination of
bacterization and application of fulvohumin in the Orpheus variety - 62.57
pcs./plant.

The Samorodok formed an average of 5.69 g of seeds on one plant, while the
minimum according to the experiment was in the Rogiznyanka variety - 5.25 g, and
the Triada and Eurydika varieties had 5.92 and 5.92 g. The rest of the varieties, in
terms of seed weight, exceeded value of 6 g/plant, and in the Orpheus variety 6.08,
Aratta — 6.23, Azimuth — 6.27, and the maximum was in the Aurora variety — 6.50
g/plant. And the best weight of seeds per plant was obtained from Triada varieties -
7.12 and Aurora - 7.25 g/plant, which was observed for a complex combination of
experiment options.

On average, according to the experiment, the yield of soybeans in 2019 was
3.41 t/ha, in 2020 — 3.10, in 2021 — 3.92, and in 2022 — 3.20 t/ha. The Aurora variety
was the undisputed leader in terms of the annual formation of a high level of grain
yield, but the Triada variety also showed good results in 2019, in 2020 - Azimuth
and Triad, in 2021 - Triad, and in 2022 - Orpheus, Azimuth and Triad. Which proves
to us the individual varietal reaction to growing conditions and the importance of
adapting technology to certain varieties and their in-depth verification in the area of
distribution for opportunities to form a good level of productivity.

The correct choice of mineral nutrition for growing soybeans provided general
stimulation of plant development without problems with the subsequent formation
of the legume-rhizobial relationship and its functioning from the point of view of
assimilation of nitrogen from the atmosphere. Which emphasizes the role of small
doses of starter nitrogen fertilizers from the standpoint of better crop development,
especially when combined with foliar feeding of plants during the growing season.
Even with the maximum need of plants for nutrients at the time of formation of

beans, seeds and pouring of seeds - their good start at the beginning of the growing



season forms an advantage in the future, thanks to better rooting, development, work
of the legume-rhizobial apparatus, etc. And therefore, against the background of the
main fertilizer in N3oPgoKeo, foliar fertilization with Fulvohumin in combination with
pre-sowing soybean bacteriization affected the formation of a good level of
productivity. Without exception, all soybean varieties increased the level of yield on
these options, that is, we observed a general stimulation of plants in terms of the
response to changes in the level of yield. However, the high yield was in Eurydice
varieties - 3.70 t/ha, Aratta - 3.76 t/ha, Orpheus - 4.02 t/ha, and we determined the
best yield indicators over the years of research in such soybean varieties as: Azimut
—4.11 t/ha, Triada — 4.12 t/ha and Aurora — 4.16 t/ha.

The protein content depended on the fertilizer options, 40.51% was obtained
with the basic (N3oPeoKeo), and foliar fertilizing with Fulvohumin contributed to
obtaining a 1.49% better indicator. Similarly, on the non-inoculated versions of the
experiment, the protein content of soybean grains was determined to be 40.89%,
while during the seed germination, the plants received more nitrogen during the
growing season, so the protein content increased by 0.72% on average in the
experiment. And that is why it is the bacterization of seeds with Rhizoactiv and the
subsequent fertilization of crops with the use of Fulvohumin that positively affected
the growth of the protein content in the grain of all studied varieties without
exception. At the same time, the best protein content was observed in crops of the
Eurydika variety - 44.5%, and more than 43% of the protein was in the grains of
Samorodok, Rogiznyanka, Orpheus soybeans.

According to protein collection, 1.30 t/ha of protein was obtained with the
background fertilizer (N3oPsoKeo), when foliar fertilizing with Fulvohumin
contributed to obtaining a better collection by 0.20 t/ha. Similarly, on the non-
inoculated versions of the experiment, the protein collection with the soybean crop
was 1.29 t/ha, while the plants received more nitrogen during the growing season
due to the bacteriization of the seeds, so the protein collection increased by 0.22 t/ha

on average in the experiment. Since the collection of protein also depends on the



yield, the varieties: Triada, Orpheus, Azimuth and Aurora, which had indicators at
the level of 1.17, 1.72, 1.70 and 1.77 t/ ha.

It was determined that, according to the influence of experimental factors on
the oil content of soybean seeds, foliar feeding had a greater effect, which
contributed to an increase of 0.58% in the content, when inoculation of seeds with a
preparation containing strains of Bradyrhizobium japonicum eko/001, eko/002 and
eko/003 allowed get an increase of 0.36%. And therefore, these factors of the
experiment in their complex effect on the plants affected the formation of the best
oil content according to the experiment, which was recorded in the Orpheus variety
- 23.2%.

The collection of oil from soybeans in the Samorodok variety was 0.72 t/ha,
Rogiznyanka and Aratta varieties had 0.66 and 0.71 t/ha, and in the Triada variety
the figure was 0.74, Eurydika — 0.74 t/ha, Orpheus — 0.78 t/ha. We observed the best
oil yield in Aurora varieties - 0.80 t/ha and Azimut - 0.81 t/ha. The combination of
inoculation of seeds with a drug containing strains of Bradyrhizobium japonicum
eko/001, eko/002 and eko/003 with subsequent foliar fertilization of crops with
Fulvohumin was effective in terms of the influence of the experimental factors on
the collection of oil from soybean seeds. It was the complex combination of research
factors that ensured the best collection of o1l with seeds of the Orpheus variety - 0.93
t/ha, as well as Triad, Azimuth and Aurora - 0.92 t/ha each.

The better value of the obtained products was provided by the complex
application of the preparation for seed inoculation Rhizoaktiv with subsequent foliar
feeding of crops with Fulvohumin, which contributed to obtaining in the Orpheus
variety - 73.6 thousand UAH/ha, in the Azimut variety - 75.2, Triada - 75.4 and
Aurora - 76.1 thousand hryvnias/ha, when control provided only 53.0 thousand
hryvnias/ha.

The combination of the agrotechnical measure of seed sterilization and
subsequent foliar fertilization contributed to obtaining a cost price of 7.0 thousand
UAH/t for the Orpheus variety, 6.9 for the Azimut variety, 6.8 and 6.8 thousand for

the Triada and Aurora varieties. hryvnias/hectare At the same time, the cost price of



control variants of the experiment was at least 9.1 thousand UAH/t, i.e. more than 2
thousand UAH/ha.

The combination of seed inoculation with the treatment of crops with
Fulvohumin was the best in terms of economic evaluation of cultivation efficiency,
which contributed to obtaining better values of net profit in soybean varieties: Triada
- 47.2 thousand hryvnias/ha, Azimuth - 47.0 thousand hryvnias/ha and Aurora - 47.9
thousand hryvnias/ha. We also discovered that the same varieties had better
indicators of the level of profitability of cultivation, namely - 167.6, 166.8 and
170.1%, respectively.

It was established that the best indicators of energy accumulation with the
obtained harvest were obtained when growing such varieties as: Triad, Orpheus,
Azimuth and Aurora, when their seeds were sterilized before sowing and subsequent
foliar treatments. In this case, 110.5, 107.8, 110.2 and 111.6 GJ/ha of energy were
obtained with the grown grain, respectively. The same varieties had an energy
efficiency coefficient 0f 4.95, 4.87, 4.98 and the best experimental indicator of 5.02,
respectively.

Key words: cultivar, seed inoculation, fertilizer, leaf area, net photosynthetic
productivity, photosynthetic potential, number of nodule bacteria colonies, mass of

nodule bacteria colonies, yield, protein content, fat content.



