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Pedepar:

1. Pe3ynbTaty gOCIiIKEHb CBiYaTh, 10 HAbiblIe BPOKANHICTb HACIHHS COI 3MiHIOETBCS Bif MOTOAHUX YMOB Ta
yno6peHHs. HalimeHIle Bif 3aCTOCYBaHHS iHOKYJIsILi. Y cepelHbOMY 3a TPU POKM IOCJiIPKEHb BPOKaHICThb
36inburyeThes Bif 2,50 1o 3,03 T/ra 3a BHeceHHs N30 i 7o 3,19 T/ra 3a BHeceHHs1 N60. 3acTocyBaHHS [IOBHOT'O
MiHepasibHOro 106puB B 103i N30P30K30 36inb1ye 1eit nokasHuk go 3,20 T/ra abo Ha 6 %, a N60OP60K60 - no 3,40
T/Ta ab0 Ha 7 % MOPIBHSHO 3 Q30THUMU CUCTEMaMU. 3aCTOCYBAaHHS iHOKYJISLII crIpusie 301/IbIIEHHIO BPOKAHOCTI
Ha 0,38-0,41 T/ra 3ayeXHO Bif, BapiaHTy gocainy. [Tpy nboMy Taky TeHJIEHIIil0 BCTAHOBJIEHO BIIPOJIOBX yCiX POKIB
IOCIIiIKEHHS. YPOXKalHICTh HACIHHA COi 3HAYHO 3MIHIOETBCS 3aJIEKHO BiJl TIOTOJHUX YMOB POKY JOCJIIPKEHHS I1PO,
IO CBiIYMTb HU3BKUM iHJEKC cTabinbHOCTi — 0,36-0,40. BcTanoByeHo, o 3actocyBaHHs N30 36isbIye
BpOXKalHiCcTh HaciHHA coi 1o 3,92 T/ra B 2023 p. 3actocyBanHsl N30P30K30 3a6e3nedye 36inbmenHns ii go 4,32 T/ra.

3a yMOBH 3aCTOCYBaHHSI IIOJIBIMHOI 1031 a30THUX JOOPUB BPOKaMHICTb CTAaHOBUTH 4,15-4,61 T /ra. [IpoBenieHHs



iHoKys1sLii HaciHHA neper, ciB6o1o 3a6e3neuye orpumanHs 0,54-0,60 T/ra HaCiHHS MOPIBHSHO 3 OiIsTHKaMu 6e3
nobpus. HalimeH1e BpoKalHICTh 3pOCTaE Bin 3acTocyBaHHS pochopHUX i KanifiHUX oOpuB. BapiaHTy 3 HE[TIOBHUM
noBepHeHHSIM POoCcPOPHUX i KasiiHUX JOOPUB NOCTOBIPHO HE 3HIDKYIOTh YPOXKaHICTh HACiHHS [TOPiBHSIHO 3
[IOBHMM MiHepaJIbHUM JO6PMBOM. BHeceHHs a30Ty B 1031 30 Kr/ra [1aloTh He3HAYHe MiJBUIIEHHS BMICTY 6iKa B
NOpPiBHSIHHI 3 KOHTpOJieM — 38,3 %. Lle IeMOHCTpy€e MO3UTUBHUI BIJIMB A30THUX 40OPUB, ajie 6€3 CyTTEBUX 3MiH
IIOPiBHSIHO 3 IHTEHCUBHMMMU CxeMaMU yJ00peHHs. BHeceHHs a3oTy B 1031 60 Kr/ra 3abeseyye 3HaYHe MiJBUILEHHS
BMicTy 6inka — 39,0 %, 10 BKasye Npo 6inbmNi BIVIMB a30Ty HA CMHTe3 6ika. BHecenHs ¢pocdopy Ta Kasiio B 103i
1o 60 Kr/ra 3abe3nedye pe3yIbTaTh CXOXi 3 KOHTpoJieM — 38,0 %, 1m0 CBigUnTh PO He3HAYHUU BIIUB (pochHopHUX
i KanmiiHUX JOGPUB HA BMICT 6ijika MOPiBHSIHO 3 A30TOM. A30T Pa30M 3 KaJliEM Ma€ Oi/IbII MO3UTUBHUN BIJIUB HA
cuHre3 6inka. Kombinanis a3oTy i Kasiio 1o 60 Kr/ra KoXXHOro 3yMOBJII0€ (OPMYyBaHHs BMICTy 6isika Ha piBHi 39,1 %.
Komb6inauis azoty i pocdopy o 60 kr/ra nigsuilye BMicT 6inka g0 39,1 %, mo CBigUUTb PO NO3UTHBHY B3aEMOZIIO
azory i pocdopy. 3acTocyBaHHS JOOPUB 3HAYHO BILJIMBAJIO HA FOCIOJAPChKE BUHECEHHS 30Ty 3 YPOKAaEM HaCiHHS
Ta cTebes1 coi. Y cepeHbOMY 3a TPU POKHU TOCIIOAApChKe BUHECEHHS a30Ty 301/1b11yBaoch Bif, 159,6 kr/ra y
BapiaHTi 6e3 7o6pus 1o 193,5-210,0 Kr/ra 3a a30THUX cucTteM i 7o 206,7-226,6 Kr/ra 3a BHECEHHS TIOBHOTO
MiHepasibHOroO J06puBa. [1pu 11bOMy a30THA CKJIa[0Ba MOBHOTO MiHEPAJIbHOTO J0OpYBA HAMOiIblIE BIIJIMBAJIA HA
el MOKa3HUK. 3aCTOCYBaHHS IapHUX KOMOiHAIIill OCHOBHMX €JIEMEHTIB )KUBJIEHHS Ta BapiaHTIiB HOCIiAY 3
HEIOBHUM I10BepHEHHSIM (PpochOopHUX i KanilHUX 0OpUB ab0 000X iX BUiB, 3a0e3l1e4yBao He3HAUYHE 3MEHIIEHHS
rOCIIOAAapPChbKOTr0 BUHECEHHSI a30Ty MOPIiBHSHO 3 NOBHUM MiHepasbHUM NoOpuBOM. HaliMeHIle Ha rocriofjlapcbke
BUHECEHHS BIIJIMBAJIO 3aCTOCYBaHHS POCHOPHO-KaNiHOI CUCTeMU YI,O0OPEHHS], OCKIJIbKY BiH 30iJIbIIIyBaBCs JIMLIE
Ha 8 % NOPiBHSIHO 3 JijsTHKamMu 6e3 1o6puB. HeoObXigHO Bij3HAUNTH, 1110 TOCMIOAAPChKE BUHECEHHS a30Ty 3 YPOXKaeEM
HaCiHH4 Ta CcTe6eJ TaKOXX CUJIbHO 3MiHIOBaJIOCH Bifl MOTOJAHUX YMOB POKY JocimkeHHs. Tak, y 2023 p.
rocrofiapcbke BUHECEHHS a30Ty 3MiHIOBasoch Bif, 236,3 no 317,9 kr/ra, y 2022 p. - Big 153,0 mo 253,2, a B 2024 p. -
Biz 89,7 no 108,8 kr/ra 3ae>xxHo Bin BapiaHTy mociiny. OueBUAHO, 10 Pi3HUI piBeHb yposKalo HaciHHS Ta cTeben
3YMOBJIIO€ BEJIMKUH Jianla3oH 3MiHM FOCIIOAAPCHKOrO BUHECEHH . [IpoBeieHHS iHOKYJIAL] i BUIIYBAJIO
roCrofilapcbke BUHECEHHS a30Ty 3 ypokaeM HaciHHA Ta cTebes1. OkynHicTb 1 Kr N + P20 + K20 icTOTHO 3MiHIOETBCH
(Bim 1,5 o 17,7 kr HacinH) i OyJsia HAWBUIIOIO 32 BHECEHHS I1if COIO JIMIIE a30THUX JOOPUB. 3a BHECEHHS IIOBHOTO
MiHepayibHOTo 00pYBa y Pi3HUX ITOENHAHHSIX OCHOBHUX €JIEMEHTIB JKMBJIEHHS L€l [I0Ka3HUK CTaHOBUTD 4,5-7,0 Kr
HaCiHH4 i 6yB HaNOiIbIIMM 32 [TOJIOBUHHO] 4,031 LOOPUB BijJ, BAPOOHMYOr0 KOHTPOJIIO (BapiaHT gociigy N30P30K30).
YucTuil eHepreTUYHuM AOXi] y IPOBEIeHOMY IOCHii y mexax Bif 3,2 1o 4,9 I'x/ra i, 0T>xe, He IOKpUBaB
€HEepProBUTPATU Ha 3aCTOCYBaHHS LOOGPUB, IIPO 110 CBiAYNTh NIOKA3HUK KoediljieHTa eHepreTuyHoi epeKTUBHOCTI. 3
€KOHOMIYHOTO NOTJISINy HalOisbIl AOLIIbHUM Y CEPEHbOMY 32 POKU IPOBEIEHHS LOCiI)KEHb € BHECEHHS T1iJ] COIO
N30-60 51k 3 npoBeeHHSAM iHOKYJIALil HACiHHS 0y/IbOOYKOBUMU OaKTEpisSiMU, TaK i 6€3 Hel — YMOBHO YMCTUI HOXiT,
BignosigHO ctaHOoBUB 8,0-10,3 THC. TpH/Ta. HallBUIIMM iHJIEKC KOMIIJIEKCHOTO OLiHIOBaHHS 32 BHECEHHS I1iJ] COI0
Jinie a3oTHUX 106puB y 1o3i 30 i 60 kr/ra 1. p. - BignosizHo 0,771 0,78. B ymoBax IIpaBobepeskHoro JlicocTeny Ha
YOpHO3€eMi OIiZI30JIeHOMY 7151 OTPMMaHHSI BUCOKOT'O BpPOXKal0 HACiHHS COi 3 ypaXyBaHHSIM €KOHOMIYHOI,
arpoxiMiyHoi, eHepPreTUYHOi e(PEKTUBHOCTI Ta iIHTEHCUBHOCTI 6a/1aHCYy OCHOBHUX €JIEMEHTIB KUBJIEHHS B I'DYHTI

3acrocoByBaTi N30P30K30 3a yM0BM BMPOILYBaHHS MiCJIs MIIEHULi 03UMOi B YOTUPUILJIBbHIN CIBO3MIiHI.

2. The research results show that the yield of soybean seeds varies most with weather conditions and fertilizer; the
least from the use of inoculation. On average, over the three years of research, the yield increases from 2.50 to
3.03 t/ha when applying N30 and up to 3.19 t/ha when applying N60. The use of complete mineral fertilizer at a
dose of N30P30K30 increases this indicator to 3.20 t/ha or by 6 %, and N60P60K60 - to 3.40 t/ha or by 7 %
compared to nitrogen systems. The use of inoculation contributes to an increase in yield by 0.38-0.41t/ha
depending on the experimental variant. At the same time, such a trend was established throughout all research
years. Soybean seed yield varies significantly depending on the weather conditions of the research year, as
evidenced by the low stability index - 0.36-0.40. It was established that the use of N30 increases the yield of
soybean to 3.92 t/ha in 2023. The use of N30P30K30 provides an increase in it to 4.32 t /ha. Under the condition of
applying a double dose of nitrogen fertilizers, the yield is 4.15-4.61 t /ha. Seed inoculation before sowing provides
0.54-0.60 t/ha of grain compared to areas without fertilizers. The least yield increases from the use of phosphorus



and potassium fertilizers. Variants with incomplete return of phosphorus and potassium fertilizers do not
significantly reduce grain yield compared to complete mineral one. Application of nitrogen at a dose of 30 kg/ha
gives a slight increase in protein content compared to the control - 38.3 %. This shows a positive effect of nitrogen
fertilizers, but without significant changes compared to intensive fertilizer schemes. Application of nitrogen at a
dose of 60 kg /ha provides a significant increase in protein content - 39.0 % which indicates a greater influence of
nitrogen on protein synthesis. Application of phosphorus and potassium at a dose of 60 kg /ha provides results
similar to the control - 38.0 %, which indicates a minor effect of phosphorus and potassium fertilizers on protein
content compared to nitrogen. Nitrogen, along with potassium, has a more positive effect on protein synthesis.
The combination of nitrogen and potassium at 60 kg/ha each results in a protein content of 39.1 %. The
combination of nitrogen and phosphorus at 60 kg/ha increases the protein content to 39.1 % which indicates a
positive interaction between nitrogen and phosphorus. Fertilizer application had a significant effect on the
economic release of nitrogen with soybean seed and straw yields. On average, over three years, the economic
removal of nitrogen increased from 159.6 kg /ha in the variant without fertilizers to 193.5-210.0 kg /ha in nitrogen
systems and to 206.7-226.6 kg /ha with the application of complete mineral fertilizer. At the same time, the
nitrogen component of the complete mineral fertilizer had the greatest effect on this indicator. The use of paired
combinations of the main nutrients and experiment variants with incomplete return of phosphorus and potassium
fertilizers or both of their types, provided a slight decrease in the economic removal of nitrogen compared to
complete mineral fertilizer. The application of the phosphorus-potassium fertilizer system had the least effect on
economic removal, as it increased by only 8 % compared to areas without fertilizers. The profitability of 1 kg of
N+P20+K20 varies significantly (from 1.5 to 17.7 kg of seeds) and was the highest when applying only nitrogen
fertilizers to soybean. With the application of complete mineral fertilizer in various combinations of the main
nutrients, this indicator is 4.5-7.0 kg of seeds and was the highest for a half dose of fertilizers from the control
(N30P30K30 experiment variant). The net energy income in the conducted experiment ranged from 3.2 to 4.9

GJ /ha and, therefore, did not cover the energy costs for the fertilizer application, as evidenced by the energy
efficiency coefficient indicator. From the economic point of view, the most appropriate, on average, over the years
of research, is the application of N30-60 under soybean, both with and without seed inoculation with nodule
bacteria - conditional net income was, respectively, 8.0-10.3 thousand UAH /ha. The highest comprehensive
evaluation index for the introduction of only nitrogen fertilizers at a dose of 30 and 60 kg /ha of active ingredient -
0.77 and 0.78, respectively. In the conditions of the Right-Bank Forest-Steppe on podzolized black soil to obtain a
high yield of soybean seeds, taking into account economic, agrochemical, energy efficiency and balance intensity
of the main nutrients in the soil, apply N30P30K30 under the condition of cultivation after winter wheat in a four-
field crop rotation.
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IToBHE HaﬁMeHYBaHHﬂ IOPUIUYHOL 0COOH: YMaHChKUIl HAlliOHA/IbHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 00493787

Micqesﬂaxon)KeHHﬂ: ByJI. [HCTUTYTCBKA, Oy1. 1, YMaHb, YMaHCBbKU p-H., 20301, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. Yepuo Onena IMutpiBHa

2. Olena D. Cherno

KBasigikanis: k. c.-r. u., gou., 06.01.04

InenTudikarop ORCID ID: 0000-0001-5021-9340

JoparkoBa iHdpopmamnist:

IloBHe HaiMEHYBaHHS IOPHUIHYHOI 0COOH: YMaHCHKMII HALLIOHAIBHMI YHIBEPCHUTET
Kopg 3a €IJPIIOY: 00493787

Micue3HaxoaKeHHSI: By/1. [HCcTUTYTChbKA, 6y, 1, YManb, YMaHCbKuit p-H., 20301, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IlpisBuie Im's ITo-6aTbKOBI fluenko Harasis BacuiisHa

TOJIOBH paju

Biacue IpizBume Im's [1o-6aTbKOBI fluenko Haraznis BacuisHa

rOJIOBYIOYOTO Ha 3acigaHHi

Bi,ZIHOBi,I[aJIbHHfI 3a Hi,qI‘OTOBKy KOpOT€€B MukoJsia AHaToIiloBUY

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




