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Pedepar:

1. Incepraliist Ha 3000YTTSI HAYKOBOTO CTyIIEeHs AokTopa ¢inocodii 3a cnenianpHicTio 201 «ArpoHomis» (20 -
ArpapHi HayKu Ta IPOJIOBOJILCTBO). — YMAHCBKUI HalliOHAJIbHUY YHIBEPCUTET CaliBHULITBA, YMaHb, 2023. 3a
IaHMMU €BPOCTATY B CBiTi BaJlOBe BUPOOHUIITBO 3€pHA MIIEHULi CTAHOBUTb GJIN3BKO 765 MJIH T, 3 IKUX Manxe 5 %
[IpUIafia€ Ha MIIEHUI0 TBePAY. 3€pHO MIIEHULIi TBEPOi € OCHOBHOK CUPOBUHOIO JJIS1 BATOTOBJIEHHS
BHCOKOSIKICHUX MaKapOHHHUX BUPOOGIB i KpYI'SHUX NPOAYKTiB. [TieHu1s TBepia BUMOIJIUBIIIA 40 YMOB
BUPOLIYBaHHS MOPIBHSHO 3 MIIEHULIEI0 M'SIKOI0. ToOMy PO3po6ieHHS e(PEeKTUBHOI CUCTEMU YIOOPEHHS, 10
3abe3nevyye GOpMyBaHHS BUCOKOTO BpPOXKAIO 3€PHA i3 BUCOKMM BMiCTOM OijiKa € akTyaspbHUM. HaykoBa HOBU3HA
OZlepKaHUX PE3yJIbTATIB I0JISITA€ Y BUPILIEHH]I HAYKOBO-TIPUKJIQAHMX 3aBJaHb Ta BUSBJICHH] 3araJIbHUX
3aKOHOMipHOCTEN (POPMYBaHHS NIPOAYKTMBHOCTI NIIEHNLIi TBEPAOI 03MMOI 3aJIEXKHO Bif yIOOPEHHS B
YOTUPUILJIbHIN CiBO3MiHi. Briepiie BCTaHOBJIEHO pPi3HUI BIUIUB TPUBAJIOTO 3aCTOCYBAHHS JOOPUB Y YOTUPUIIL/IbHIN

CiBO3MiHi Ha IO>)KUBHUI PEXKUM I'PYHTY, TOKa3HUKHU POCTY Ta PO3BUTKY POCJIMH MIIE€HULIi TBEPOi 03MMOi. BusiBieHO



0COOJIMBOCTI 3aCBOEHHS OCHOBHUX €JIEMEHTIB XMBJIEHHS] POCJIMHAMMU NIIEHNULi TBEPOI 03MMOI, YTOYHEHO KiJIbKiCHI
Ta BiIHOCHI IIOKa3HUKU {X BUHECEHHS 3 ypaxXyBaHHSIM Pi3HUX CUCTeM yJoOpeHHs. Po3paxoBaHO 6asiaHC OCHOBHUX
€JIEMEHTIB KMBJIEHHSI Ta HOTO IHTEHCUBHICTb 3 ypaxXyBaHHSM Pi3HOTO yOOPEHHSI Ta 3aCTOCYBaHHS COJIOMMU.
BcraHoBi€HO, 10 HalbinbLy BpoxKaiHicTs (4,31-5,45 T/ra) 3abe3nedye 3acrocyBaHHs N150P60K80. 3a ymosu
HEIMOBHOTO NOBepHEHHS PocPopHUX i KamniiiHux 1o6pus - 4,13-5,41 T/ra. 3acrocyBanHa N75P30K40 3a6e3neuye
BpO>KaiiHiCTb 3epHa Ha piBHi 3,98-5,06 T/ra. O1iHeHO KOMIIJIEKC TeXHOJIOTIYHUX ITOKA3HYKIB SIKOCTi 3epHa MIIeHUL]i
TBEpAOi 03UMOi. EQeKTUBHICTb 3aCTOCYBaHHS JOOPUB 3MiHIOETHCS 3aJIEXKHO Bif] IOTOJHUX YMOB BereTaliiiHoro
nepiony. Tak, y MEHII CIPUATINBUX YMOBAX POCTY BpOXKalHiCTb 3pocTae Bif 3,37 1o 3,90-4,311/ra, a B Kpamux -
Biz 4,26 no 4,89-5,45 t/ra (p<0,05). [Tienu1s TBepaa o3uma fodpe pearye Ha 3aCTOCYBAaHHSI a30THUX JI0OPUB,
OCKiZIbKM BMICT 6isika 3pocTae Biz, 12,6 1o 14,2-15,4 % (p<0,05), a BMicT K1eMKOBUHMU Bif, 26,5 1o 30,1-32,9 % (p<0,05)
3aJIEXKHO Bif cucTeMu ygoo6peHHs. Haiibinble Ha BMICT 6ijKa BIJIMBA€ 3aCTOCYBAHHS a30THOI CKJIa[i0Ba IIOBHOTO
MiHepasbHOro no6pusa. Tpusase 3actocyBaHHs GOCHOPHUX i KalillHUX JOOPUB JOCTOBIPHO HE BIIMBAJIO HA
a30TOBMICHY CKJIQ[IOBY 3€pHA MIIEHUII] TBEPAOi 03MMO]. 3a BUCOKOTO PiBHS a30THOTO JKUBJIEHHS, 1[0 CTBOPEHUN
BHECEHHSM a30THUX [00puB y 103i 150 Kr/ra a3oty Ha GpocPopHO-KaNilHOMY TJIi, CIIpUsIE MiABULLIEHHIO BMICTY
a30Ty B 3€pHi NIIeHULi TBephoi 03umMoi 3 2,21 1o 2,70 % Ha cyxy Macy, TO6To Ha 22 %, Tozi 1K pocdopHi y 1o3i 60
Kr/ra [. p. NigBUILyoTh BMicT pocdopy Ha 2 %, a KasiiHi B 1o3i 80 kr/ra a. p. — BMICT Katito juie Ha 1 %.
[TigBuIneHHIO BMICTY a30Ty B COJIOMI MII€HULi TBEP0i 03UMOi CIIpusie BHECEHHS a30THUX 100puB — Ha 20 %, Tofi
K ¢pocopHux - auie Ha 4 %, a 32 BHECEHHSI KaJlitHUX JOOPUB BifMiueHa TEHAEHLisl O 3HU>KEHHSI I0TO BMICTY — 3
0,49 1o 0,48 % Ha cyxy macy. Ha rocioapcbke BUHECEHHS a30TYy MIIEHULIEI0 TBEPI0I0 O3UMOIO HalbibiIe
BIIJIMBA€ 3aCTOCYBaHHS a30THUX NOOpUB Y 103i 150 kr/ra A. p., nigBuiyoun itoro Ha 53,8-72,0 kr/ra, Tofji K
docdopHux (P30-60) - Ha 9,6-15,3 i kaniiiHux gob6pus (K40-80) — Ha 2,2-5,6 Kr/ra 3ajIe5KHO BiJl BapiaHTy JOCTiny.
A30THI 06pUBa CIIPUSIIOTh TAKOX MiJBUIIEHHIO BUHECeHH] pocdopy Ha 9,1-11,3 kr/ra i kasnito - Ha 17,6-23,6 kr/Ta
3aJIeXKHO Bif BapiaHTy mociigy. YacTtka azoty Bin cymu N + P205 + K20 B yposkai 3epHa CTaHOBUTb 63-68 %,
docdopy - 18-22 i kaito 13-15 % 3anexxHo Bif BapiaHTy fociuigy. IIpu boMy B yposkai cosioMH 11i IOKa3HUKU
pi3HsThCS - BianosinHo 26-31 %, 14-18 i 53-59 % 3anexHO Bif BapiaHTy pocainy. KoedilieHT BUKOpUCTaHHS a30Ty
IIIEHUIEI0 TBEPOI0 O3MMOIO 3 10OpUB OyB HalBuIKM y BapianTi N75P30K40 - 59,2 % i 3HmKyBaBcs 1o 35,9-46,4
% B iHIIMX BapiaHTax pociiny, a pocdopy - 18,8 % i nminsuinysascs 1o 31,7 % y Bapianti N150P30K80. EdextuBHicTb
BUKOPUCTAHHS KaJilo 3 JOOPYB 3HAYHO 3aJIEXKUTB BiJ| 1031 KaJTiHUX i 0COGIMBO a30THUX J06pUB. HalBuiuit
Koe(illieHT BUKOPUCTAHHS KaJlilo 3 TO6pUB OGyB 32 IOBHOTO yIOOPEHHS i BHECEHHS 1oro B 103i 40 kr/ra - 34,8-51,5
%. 32 yMOBHU 3aJIMIIEHHS BPOXXAl0 COJIOMU IIIEHUIIi TBEPAOi 03MMOI Ha I10J1i Ha JOOPUBO i BHECEHHS a30THUX
IobpuB y 103i 150 kr/ra A. p. 6asaHc a30Ty CKIaAA€ThCs AOJATHUM — +15,0...28,4 Kr/ra 3aJ1e>XKHO Bif BapiaHTy
nocuiny. JopatHuii 6ananc gpocdopy 3 mokasHUKOM +18,5 Kr/ra y BapiaHTi gocuigy N150P60K80 3a6esneuye
BHeceHHs (pochopHux nobpusy nosi 60 Kr/Ta 1. p., Togi K Kamiio - + 12,8 kr/ra y Bapianti N150P60K40. HaiiBuy
OKYITHICTb 1 KT 7. p. 10OpUB 3ab6e3nedye 3acTocyBaHHs N75 — 8,3 Kr 3epHa, YUCTUIN eHepreTUYHMI JOXi CTaHOBUTh
3,7TIx/ra 3a yMOBHO 4MCTOTrO NpUOyTKY 31,2 TuC. rpH /ra. 3actocyBaHHsg N75P30K40 3a6e3nedye OTpMMaHHS
4UCTOro NpuOYTKy Ha piBHi 29,9 TUC. IpH/Ta. 3 ypaXyBaHHSM arpoxiMidHOI Ta €HEPreTU4YHOI €PEeKTUBHOCTI i
NEPCIEKTUB BiJHOBJIEHHS POJ0YOCTi IpyHTY Haiikpamum (IKO = 0,91) e 3acrocyBanHs N75P30K40 3a ymoBu
BUPOIILYBaHHS MIIEHNUIII TBEPIOI 03MMOI ITiCJIg COi Y YOTUPUIIL/IBHIN CIBO3MiHI.

2. The scientific novelty of the obtained results lies in the solution of scientific and applied tasks and the
identification of general regularities in the formation of the productivity of durum winter wheat depending on
fertilizer in a four-field crop rotation. For the first time, the different effects of long-term application of fertilizers
in a four-field crop rotation on the nutrient regime of the soil, indicators of growth and development of durum
winter wheat plants were established. The peculiarities of the basic nutrient absorption by plants of durum winter
wheat were revealed, the quantitative and relative indicators of their removal were clarified taking into account
different fertilization systems. The balance of the main nutrients and its intensity were calculated, taking into
account various fertilizers and the use of straw. It was established that the application of N150P60K80 (4.31-5.45
t/ha) ensures the highest yield. Under the condition of incomplete return of phosphorus-potassium fertilizers, the
yield is 4.13-5.41 t /ha. Application of N75P30K40 ensures grain yield at the level of 3.98-5.06 t/ha. The



technological indicators complex of the quality of durum winter wheat grain was evaluated. Fertilizer use
efficiency varies depending on the weather conditions of the growing season. Thus, in less favorable growing
conditions, the yield increases from 3.37 to 3.90-4.31 t/ha, and in the best - from 4.26 to 4.89-5.45 t/ha (p<0.05).
Durum winter wheat responds well to the use of nitrogen fertilizers, as the protein content increases from 12.6 to
14.2-15.4 % (p<0.05), and the gluten content from 26.5 to 30.1-32.9 % (p<0.05) depending on the fertilization
system. The protein content is most affected by the use of the nitrogen component of complete mineral fertilizer.
Long-term application of phosphorus-potassium fertilizers did not reliably affect the nitrogen-containing
component of durum winter wheat grain. At a high level of nitrogen nutrition, created by the introduction of
nitrogen fertilizers at a dose of 150 kg /ha of nitrogen against phosphorous-potassium background, it helps to
increase nitrogen content in durum winter wheat grains from 2.21 to 2.70 % by dry weight, i. e. by 22 %, while
phosphorous at a dose of 60 kg /ha of active ingredient increases the phosphorus content by 2, and potassium at a
dose of 80 kg /ha of active ingredient increases potassium content by only 1 %. Nitrogen content in durum winter
wheat straw is promoted by the application of nitrogen fertilizers - by 20 %, while phosphorus - by only 4 %, and
with the application of potassium fertilizers, a tendency to decrease its content is noted - from 0.49 to 0.48 % by
dry weight. The use of nitrogen fertilizers at a dose of 150 kg /ha of active ingredient has the greatest effect on the
economic removal of nitrogen by durum winter wheat, increasing it by 53.8-72.0 kg /ha, while phosphorus
(P30-60) - by 9.6-15.3 and potassium fertilizers (K40-80) - by 2.2-5.6 kg /ha depending on the experiment variant.
Nitrogen fertilizers also contribute to an increase in the removal of phosphorus by 9.1-11.3 kg /ha and potassium by
17.6-23.6 kg /ha depending on the experiment variant. The share of nitrogen from the sum of N + P205: K20 in the
grain yield is 63-68 %, phosphorus - 18-22 %, and potassium 13-15 % depending on the experiment variant. At the
same time, in the straw harvest, these indicators differ - respectively 26-31 %, 14-18 and 53-59 % depending on
the experiment variant. The coefficient of nitrogen use by durum winter wheat from fertilizers was the highest in
N75P30K40 variant - 59.2 % and decreased to 35.9-46.4 % in other experiment variants, and phosphorus - 18.8 %
and increased to 31.7 % with N150P30K80 variant. The efficiency of potassium use from fertilizers depends
significantly on the dose of potassium and especially nitrogen fertilizers. The highest coefficient of use of
potassium from fertilizers was with complete fertilization and its introduction at a dose of 40 kg/ha - 34.8-51.5 %.
Under the condition of leaving the straw crop of durum winter wheat on the field for fertilizer and applying
nitrogen fertilizers at a dose of 150 kg/ha of active ingredient, the nitrogen balance is positive - +15.0...28.4 kg /ha
depending on the experiment variant. A positive balance of phosphorus with an indicator of +18.5 kg /ha in
N150P60K80 experiment variant ensures the application of phosphorus fertilizers at a dose of 60 kg/ha of active
ingredient, while potassium is + 12.8 kg /ha in N150P60K40 variant. The highest return on 1 kg of fertilizers is
provided by the use of N75 - 8.3 kg of grain, the net energy income is 3.7 GJ /ha for a conditional net profit of UAH
31.2 thousand /ha. The use of N75P30K40 ensures a net profit of 29.9 thousand UAH /ha.
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BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. TocnomapeHko ['puropiit Mukosainosuy

2. Grygory M. Hospodarenko

KBasigikamis: n. c.-r. 1., npodecop, 06.01.04

InenTudikarop ORCID ID: 0000-0002-6495-2647

JoparkoBa indopmamist:

IToBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: YMaHChKMII HAlliOHAILHUIA YHIBEPCUTET CaJliBHUIITBA
Kopg 3a €IPIIOY: 00493787

Micqesﬂaxo,u)KeHHﬂ: ByJI. [HCTUTYTCBKA, Oy1. 1, YMaHb, YMaHCBbKUM p-H., 20301, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kapniyk Jlecs MuxansniBHa

2. Lesya M. Karpuk

KBasidikamnis: n. c.-r. 1., npodecop, 06.01.09

InenTudgikarop ORCID ID: 0000-0002-5860-5286

JoparkoBa inHdpopmamuist:

TloBHe HaliMEHYBaHHS IOPHUAHUYHOI 0COOM: BinonepKiBChKNUIA HALJOHAIBHUI arpapHUii YHIBEPCUTET
Kopg 3a €IPIIOY: 00493712

Micue3Haxoa>KeHHS: 1. Cobopha, 6yz. 8 /1, bina Llepksa, binouepkiBcbkuii p-H., 09100, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. IBaniHa Bagum BitaniiioBuu

2.Vadim V. Ivanina

KBasigikamis: foxrop c.-r. Hayk, mpodecop, 06.01.04
ImenTudikarop ORCID ID: 0000-0002-9471-114X
JoparkoBa iHdopmamist:

TloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT 6iOEHEPTETUYHHUX KyJIbTYP i LIyKPOBUX GyPAKIB

HanjonasnbHoi akazemii arpapHyx HayK YKpaiHu

Kopg 3a €IPIIOY: 00489780

Micue3HaxoaKeHHS: ByJ1. Kutinivna, 6yg. 25, Kuis, 03141, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: HanjjonanbHa akazeMisd arpapHUX HayK YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Psa6oBon SIpocnas CepritioBuy

2. Yaroslav Riabovol

KBasigikanis: 1. c.-r. 1., goir, 06.01.05

InenTudgikarop ORCID ID: 0000-0003-4325-5313

JoparkoBa iHdpopmamnist:

IToBHe HaﬁMeHyBaHHSI lOpI/I,qH'{HOi 0COOHM: YMaHCHKUI1 HALIOHAIbHUI YVHIBEPCUTET CaiBHULITBA
Kopg 3a €IPIIOY: 00493787

MicueBHaxo,ereHHﬂ: ByJI. [HCTUTYTCBKA, Oy1. 1, YMaHb, YMaHChKU p-H., 20301, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Yepno Onena IMutpiBHa
2. Olena D. Cherno

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

InenTudgikarop ORCID ID: 0000-0001-5021-9340

JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: YMaHCHKMII HAlliOHAIbHUIA YHIBEPCUTET CaJliBHUIITBA

Kopg 3a €IPIIOY: 00493787



Micue3HaxoaKeHHS: ByJI. IHCTUTYTCBKA, Oy1. 1, YMaHb, YMaHCbKUN p-H., 20301, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

TOJIOBH paju
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

[Tontopeupkuiir Cepriit [leTpoBuy

[Tonropeupkuii Cepriit [leTpoBuy

KopoTeeB Mukosia AHaTOiIOBUY

VKpIHTEI

FOpuenko TetsiHa AHaTOJiiBHA



