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Pedepar/aHoTanis:

1. Inceprarist Ha 3mOOYTTSI HAYKOBOTO CTyIeHs gokropa ¢inocodii 3a cnenianpHicTio 201 «ArpoHomis» (20 -
ArpapHi HayKku Ta IPOJIOBOJILCTBO). YMAHCBKUI HallioHAJIbHUY YHiBepcuteT, Ymans, 2026. Y gucepralii HaBeieHO
OOCJiIKEHHS o0 (OPMYBaHHS [TI0Ka3HUKIB POCTY POCIMH TPUTHKAJIE O3MMOT0, BPOXKAHOCTI Ta SIKOCTI 3epHa 3a
Pi3HUX 1103 a30THUX JOOPUB, [103aKOPEHEBOT0 MiJKMBJIEHHS KapbaMifoMm i ceHrkanii. BusHayasibHUM YUHHAKOM
dopMyBaHHS SIKICHUX ITIOKA3HUKIB 3epHAa B yCi POKU JIOCTII>KEeHb OyJI0 a30THE >KUBJIEHHS. 3i 30iIbII€HHSIM 103 a30Ty
Ha T71i P60K60 criocTepiranocst 3akOHOMipHE 1 CTaTUCTUYHO OOI'PYHTOBAaHE 3DOCTaHHS BMiCTy Ta BUXOJy 6ifKa,
BMICTY KJIEIKOBUHH, iHAEKCY 3€JIeHi Ta cuin 6opouHa. Tak, y BapiaHTax 6€3 103aKOPEHEBOr0 MiIKMBJIEHHS! BUXIi[
6inka 3pocras Bif 467-523 Kr/ra y KOHTpoJli 10 686-801 Kr/ra 3a MakCMMaJsbHOI 031 NOOoo 3a1eXKHO Bil pOKY
IOCTiIKeHb, TOZ] K 32 3aCTOCYBaHHS KapbaMifly 110 JIMCTKY Lii 3HaueHHs gocsiranu 603-843 xr/ra. OcobinBo
iHTEeHCHBHA peaklid KyJIbTypy Ha a30T BilMivasiacs B iHTepBaJli cepeHix 103 N30-60, 1m0 mposBisaocs piskum
3pOCTaHHSM 61JIKOBOi IPOJAYKTUBHOCTI Ta CUJIM OOPOLIHA 6€3 iCTOTHOTO MOTipuIeHHs Pi3NYHUX BJIaCTUBOCTEN

3epHa. [logasnpie ninBumeHHs 103 a3oTy fo N90-120 3abe3neuyBasno MakCHMaJlbHi aOCOJIIOTHI 3HaYeHHS! Oiska Ta



KJIEMIKOBMHUY, a TaKOXK HAaWBUIIi TOKa3HUKY CUJIM OOPOLIHA, SIKi Y CHPUSTIANBI poku nepesunyBanu 140-150 o. a. 3a
YMOB II03aKOPEHEBOTO MiPKUBJIEHHS. BogHOYAC TeMIIM IPUPOCTY LIUX ITOKA3HUKIB MOPIBHAHO 3 103010 N60 CyTTEBO
3HIKYBAJIMCS, 10 CBiTYUTD ITPO HAOGJIMKEHHSI 10 6i0JI0rYHOro ONITUMYMY a30THOrO >XUBjIeHHs. Kpim Toro, 3a
BHICOKUX 103 a30Ty CIIOCTepirasacs TeHIeHLlis 0 3HVKEHHS HaTypy 3€PHa, 10 BKadye Ha (POPMYyBaHHS MEHII
BUIIOBHEHOT'O 3€PHA 32 Ha/IMipHOTO a30THOTO HaBAaHTAKEHHSI, 0COBJIMBO Y POKY 3 MEHII CIIPUSTINBUMU YMOBaMU
HaJIMBY. 3pOCTaHHS [103 a30THUX JOOPUB CYIIPOBOIKYBAJIOCS iTKO BUPA)KEHOIO0 HEraTUBHOIO peaKllieio
KPOXMaJIOHAKOIMYEHHs. Y BapiaHTax 06€3 [103aKOPEHEBOrO Mi/I)KUBJIEHHS CEPEIHIN BMICT KPOXMaJIIO 3HMKYBaBCS 3
60,8 % y koHTpOJi 10 59,4 % 3a N120, Tozi 5IK 32 O€IHAHHS BUCOKUX J103 I'PYHTOBOTO 30Ty 3 KapOaMiJHUM
Ii>KMBIJIEHHSIM BiH 3MeHIIyBaBcs 110 58,8 %. Lle cBimuuTh Npo NepeposIiofis aCUMINATIB Y HAIPsIMi CUHTE3Y
0i7IKOBYMX i a30TOBMIiCHUX CIIOJIYK 3@ iIHTEHCUBHOT'O a30THOTO )XUBJIEHHS Ta MiJTBEPI)KyE aHTarOHiICTUYHUI XapaKTep
B3a€MO3B’13Ky MK HaKONMYEHHSIM 6isIKa i Kpoxmasio B 3epHi. [lo3akopeHeBe MiI>KMBIeHHs KapbaMiZoM y KpUTUYHI
a3y opraHoreHesy TPUTHKAJIE O3MMOT0 MaJIo CTabiIbHNUI | 6araTONIAHOBUM MO3UTUBHUI BILJIMB Ha SIKICTh 3€pHa.
Voro 3aCTOCYBaHHS 3a0€3I1e4yBajlo JOAATKOBe MifiBUIeHHS BUXOY 0ika, BMICTY Ta SIKOCTi KJIEMIKOBUHHY, iHIEKCY
3eJieHi Ta cuyiu 60polIHa MOPIBHSHO 3 BiJIOBITHUMU BapiaHTamu 6e3 mifmpkuBieHHs. OCO6IMBO YiTKO el eeKT
npossisiees y 2024 potii, Koy 32 HECIPUSITIUBUX YMOB (POPMYBAHHS SIKOCTi 3€pHa cuja 60pouIHa 6e3
[103aKOPEHEBOTO IiTHKUBJIEHHS He nepesulysana 30-70 o. a., Tozi SK 3acTOCyBaHHS Kap6aMifly miBuIyBao ii 1o
100-130 o. a. TakuM YMHOM, 1103aKOPEHEBE MiJIPKUBJIEHHS BUKOHYBAJIO KOMIIEHCATOPHY (PYHKLiI0, CTabiizyI0un
SIKiCHi [TIOKa3HUKHU 3€PHA 32 YMOB CTPECOBOrO nepebiry Bererauii. KopesnsuiliHuil aHasi3 3aCcBifuyuB HAsIBHICTb IyXKe
TICHUX i CTAaTUCTUYHO [OCTOBIPHUX 3B’A3KiB Mi’K BMiCTOM 6iJIKa Ta BMICTOM KJIEIKOBMHH, & TAKOXX MIX LIUMU
IOKa3HUKaMu i cusiolo 6opouHa. Bucoki 3HaueHHs KoedilieHTiB netepminauii (r2 = 0,82-0,98) nigTBEpAKy0Th
3aKOHOMipHMI XapakTep 3MiH TEXHOJIOTIYHUX BJIaCTUBOCTEN 3epHa 3aJIEXKHO Bifl PiBHS a30THOTO >KUBJIEHHS Ta
3aCTOCYBaHHS [I03aKOPEHEBOTO MiJI)KUBJIEHHS KapbamifoMm, 1110 Ja€e 3MOTy TPOTHO3YBATHU SIKiCTb 3€pHA 32
BiATIOBITHMX arpOTeXHIYHMUX YMOB. Pe3ybTaTu 6araTopivHUX AOCIiIPKEeHb, CIIil 3a3HAYUTH, 1[0 HANOIIbII
arpOHOMIYHO OGI'PYHTOBAHUM i TEXHOJIOTIYHO JOLIILHUM € NoegHaHHs pocdopHo-KamiiiiHoro pony P60K60 i3
cepenHiMu fo3amu a3oty N60-90 Ta mo3akopeHeBMM MiI>KUBJIEHHSIM Kap6amiloM Ha Tiii ceHuKaui. Came 3a Takux
yMOB (GOPMYETHCS ONITUMAJIbHE CITiBBiIHOIEHHS MK 61IKOBUM i KPOXMaJIbBHUM KOMILJIEKCAMU 3€PHA,
3a0€311e4yI0ThCsl BUCOKI 11 CTabi/IbHI TOKa3HUKMU CUJIM GOPOIIHA Ta iHJEKCY 3eJleHi 6e3 HaMIpHOTro 3HI>KEHHS
HaTypH 3€pHA, 10 CTBOPIOE NIEPENYMOBU 1151 €(PEKTUBHOTO BUKOPUCTAHHS TPUTHKAJIE O3UMOIO Y IPOJOBOJIBYOMY
Ta riepepobHOMY HamnpsMax. Haibinbpur eKoHOMiYHO OGIPYHTOBaHMME B YMOBAX JIOCJIiIy BUSIBUJIMCS BapiaHTH 3
BHeceHHsIM P60K60 + N60-90 3 mo3akopeHeBUM MiIKUBIEHHIM KapbaMiioM 6e3 poBeieHHs cenuKkarii. Came 3a
IIMX BapiaHTiB 3ab6e3neyeHo ONTHMasbHe CITiBBiIHOLIEHHS MK piBHEM iHTeHcuiKallii TeXHOJIOrii Ta EKOHOMIYHOIO
edexTuBHICTIO. MakCcHMasbHi 3HaY€HHSI YMOBHO YMCTOTrO IPUOYTKY Oysu Bif 35,6 1o 36,6 TUC. IpH/Ta 3a JOCTaTHBO
BHCOKOTO PiBHS peHTabesnbHOCTi Bif 83 1o 107 %. Lle ninTBepiKye AOLibHICTh 3aCTOCYBaHHS a30THUX JOOPUB 17151

BUPOIYyBaHHA TPUTUKAJIE O3UMOTO.

2. Dissertation for the degree of Doctor of Philosophy in specialty 201 “Agronomy” (20 — Agrarian Sciences and
Food). Uman National University, Uman, 2026. The dissertation presents research on the formation of growth
parameters of winter triticale plants, grain yield, and grain quality under different rates of nitrogen fertilizers,
foliar feeding with urea, and senication. The determining factor in the formation of grain quality indicators in all
years of research was nitrogen nutrition. Increasing nitrogen rates against the background of P60K60 resulted in a
consistent and statistically substantiated increase in protein content and yield, gluten content, green index, and
flour strength. Thus, in treatments without foliar feeding, protein yield increased from 467-523 kg /ha in the
control to 686-801 kg /ha at the maximum dose of N120 depending on the year, whereas with foliar urea
application these values reached 603-843 kg /ha. Particularly intensive crop response to nitrogen was observed
within the range of moderate rates N30-60, manifested by a sharp increase in protein productivity and flour
strength without a significant deterioration of grain physical properties. Further increase of nitrogen rates to
N90-120 ensured maximum absolute values of protein and gluten as well as the highest flour strength indicators,
which in favorable years exceeded 140-150 a.u. under foliar feeding conditions. At the same time, the rate of
increase of these indicators compared with N60 significantly decreased, indicating proximity to the biological



optimum of nitrogen nutrition. In addition, at high nitrogen rates, a tendency toward decreased grain test weight
was observed, pointing to the formation of less well-filled grain under excessive nitrogen load, especially in years
with less favorable grain-filling conditions. Increasing nitrogen fertilizer rates was accompanied by a pronounced
negative response of starch accumulation. In treatments without foliar feeding, average starch content decreased
from 60.8 % in the control to 59.4 % at N120, while under the combination of high soil nitrogen rates with urea
foliar feeding it decreased to 58.8 %. This indicates redistribution of assimilates toward the synthesis of protein
and nitrogen-containing compounds under intensive nitrogen nutrition and confirms the antagonistic relationship
between protein and starch accumulation in grain. Foliar feeding with urea at critical stages of winter triticale
organogenesis had a stable and multifaceted positive effect on grain quality. Its application ensured an additional
increase in protein yield, gluten content and quality, green index, and flour strength compared with corresponding
treatments without foliar feeding. This effect was especially pronounced in 2024, when under unfavorable
conditions for grain quality formation, flour strength without foliar feeding did not exceed 30-70 a.u., whereas
urea application increased it to 100-130 a.u. Thus, foliar feeding performed a compensatory function, stabilizing
grain quality indicators under stress conditions of vegetation. Correlation analysis revealed very close and
statistically significant relationships between protein content and gluten content, as well as between these
indicators and flour strength. High values of determination coefficients (r? = 0.82-0.98) confirm the regular nature
of changes in technological grain properties depending on nitrogen nutrition level and the application of foliar
feeding with urea, enabling the prediction of grain quality under appropriate agrotechnical conditions. The results
of long-term studies indicate that the most agronomically justified and technologically expedient combination is
the phosphorus-potassium background P60K60 with medium nitrogen rates N60-90 and foliar feeding with urea
against the background of senication. Under these conditions, an optimal balance between protein and starch
complexes of grain is formed, high and stable indicators of flour strength and green index are ensured without
excessive reduction in grain test weight, creating prerequisites for effective use of winter triticale in food and
processing industries. The most economically justified variants under experimental conditions were those with the
application of P60K60 + N60-90 combined with foliar feeding with urea without senication. These variants
ensured an optimal balance between the level of technological intensification and economic efficiency. Maximum
values of conditional net profit ranged from 35.6 to 36.6 thousand UAH /ha with a sufficiently high level of
profitability of 83-107 %, confirming the expediency of nitrogen fertilizer application for winter triticale
cultivation.
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00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisSIIBHOCTI

[Tontopeupkuii Cepriit [letpoBuy

[Tonropeupkuii Cepriit [letpoBuy

KopoTeeB Mukosna AHaTOsinOBUY

Opuenko TersHa AHaTosIiiBHA

FOpuenko TetsiHa AHaTOJiiBHA



