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1. Incepraris Ha 3000YTTSI HAYKOBOTO CTyIEHs AOKTOpa ¢inocodii 3a cnenianpHicTio 201 «ArpoHoMmis» (20 -
ArpapHi HayKu Ta [IPOJIOBOJILCTBO). — YMAHCBbKUI HalliOHA/IbHUI YHiBepcUuTeT, YMaHb, 2026. Y gucepTauii
BH3HA4Y€HO (POpMYBaHHS NTOKA3HUKIB IPOSYKTUBHOCTI COHSIIHUKY 32 Pi3HUX BUAIB i 103 JOOPUB 3 ypaxyBaHHIM
Cy4yaCHHUX 3MiH [I0rOJHUX YMOB. BCcTaHOB/IEHO TapaMeTpy roClofapCchKoro, BifHOCHOTO BUHECEHHSI OCHOBHUX
€JIEMEHTIB XUBJIEHHS, Koe]illieHTH iX BUKOPUCTaHH4, iX 6aJaHC 3a Pi3HOro yI0OPEHHs Ta NOrOAHUX YMOB. HanBui
3HAYEHH CIIOCTepiranucs y BapiaHTax 3 IOBHUM MiHepanbHUM yroopeHHsM (N60P60K60), ne cepenHili mokasHUK
CTaHOBUB 33,9 KI/Ta, a TaKOX 32 MOro IoeHaHH 3i CTUMYyJIsiTopamu pocty (B12-14, B53-55), mo yrpumysano
BHMHECEHHS y Mexxax 33,8-33,9 kr/ra. 36inbmenHs no3u a3oty (N9OP60K60, N120P60K60) Ta kasnito (N9OP60K90)
He NPU3BOJMUIIO 0 iCTOTHOTO MiJBUILEHHS [I0OKa3HMKA, yTPUMYIOUH #oro Ha piBHi 33,1-33,5 kr/ra. Po3paxyHku
IIOKa3yI0Th, 110 6asaHc Gpocdopy y I'PyHTIi 34e0iabIIoro MaB Biff €eMHi 3HaUeHHs1. Y KOHTPOJIbHOMY BapiaHTi nedinut



craHoBus Biz -81,0 1o -54,2 kr/ra. 3acrocyBaHHs1 P60K60 3Ha4HO NOKpallyBajo NoKa3HUKHU i B 2025 p. HaBiTh
3a0e3ne4yunsio No3uTUBHUM 6anaHc (+1,7 Kr/ra). 3arajabHe BUHECEHHS KaJlilo COHSIIHUKOM 3 YPO>KaeM HACiHHS Ta
crebes 3a71eXKHO Bifl CUCTEM YIO0OPEHHS, Y KOHTPOJIbHOMY BapiaHTi 6€3 00pUB cepefiHiil TOKa3HUK CTaHOBUB 144,5
Kr/ra. 3actocyBaHHs pochopHO-KamniitHux 1oopus (P60K60) 3ab6e3neunsio nigsuieHHs a0 158,5 Kr/ra. BHeceHHs
a30THO-KaJIiTHUX Ta a30THO-pocdopHUX KombiHaLiil (N6OK60, N60P60) cripusizio 3pOCTaHHIO BUHECEHHS [0
185,0-186,5 kr /ra. HaiiBuii 3HaueHHs BigMiueHO y BapiaHTax i3 komIsiekcHUM BHeceHHIM NPK| ne cepenni
NOoKa3HUKU pocsiranu 197,1-204,2 kr/ra. [lJonatkose 3aCTOCYBaHHS MiKpogo6puB (B12-14 Ta B53-55) y ckiapi
CHCTEMU yHO0OpEeHHs 326e31e4nyIio MaKCUMaJibHe BUHECEHHS Kalilo — moHan 204 Kr/ra. BigHOCHe BUHECEHHs Kajlilo
COHSIIIHUKOM 3 YPOKaeM HaCiHHSI Ta BiANOBiTHOI KifIbKOCTi cTe6er 3aJ1esKHO Bif, CUCTeM YIO0OpEeHHs, ¥
KOHTPOJIbHOMY BapiaHTi 6e3 o6puB cepeiHii NoKa3HUK cTaHoBUB 100,1 Kr/ra. 3acTocyBaHHs pochopHa-KaiHHUX
no6pus (P60K60) He 3a6e3neunsio ictToTHOro npupocty — 97,1 kr/ra. BHeCEHHs a30THO-KaJlilHUX Ta a30THO-
docdopuux kombiHanint (N60K60, N60P60) mpussesio 1o 3HWKEHHS [TOKa3HUKIB 10 87,2-88,1 kr/ra. BHeceHHs
KalilHUX NOOpUB 3abe3redyBaso No3UTUBHUM 6anaHc (10-31 kr/ra), a Halb6ibIINIT TOKA3HUK OTPUMAHO MIPU
nigBuIeHiN 1o3i kanito (NooPooKon) - 1o 52 kr/ra. Bukopucranns mikpono6pus y ckinagi cuctemu NooPooKoo nigTpumyBa
NO3UTUBHUH 6anaHc. HaliBummi BuTpaT 106puB Ha GOpMyBaHHS 1 IPUPOCTY BPOXKAIO HACIHHS COHSIIIHUKY OyIM 32
BHeceHHs pochopHUX i KanifHUX [0OpYB 6e3 a30THOI ck1anoBoi. [Ipy boMy Liel TOKa3HMK 3HAYHO 3MiHIOBaBCS
3aJIEXKHO Bifl pOKY IPOBEAEHHS JOCiIKeHb — Bif, 526 1o 706 kr 1. p. Heob6xigHo Bij3HAYNTH, 1110 BHECEHHS IOBHOTO
MiHEpaJILHOTO JOOPUBA 3 A30THOIO CKJIAJIOBOIO 3HAYHO 3HIDKYBAJIO iX BUTpaTy Ha GOPMYBaHHS 1 T IPUPOCTY
HAaCiHHA, IIPOTE TAKOX BiH 3MIHIOBABCSA 3aJIEKHO Bifl POKY IIPOBELEHHS AOCiIKeHb. OKYIHICTb 1 KT II. p. @30THUX
IOOPUB TaKO>K 3HAYHO 3MiHIOBaJIaCh 3aJI€5KHO BiJl POKY IIPOBELIeHHS NoCiKeHb. Tak, 3a BHeceHHs N60P60K60 ueit
IIOKa3HMK 3MiHIOBaBC Bif 9,5 1o 21,3 Kr HaciHHS COHSIMHUKY. [1py 11bOMY BUILi IOKa3HUKU OKYIHOCTI B 2024 p.
3YMOBJIEHO Gi/IbIIOIO PeakLielo Ha BHECEHHS JOOPUB. 3a 30iIbIIeHHS 1031 a30THUX JOOPUB OKYIIHICTH iX
3HIDKyBasach 10 4,9-13,9 kr HaciHHA. Heob6xiHO Bi3HAUYNUTY, 110 3aCTOCYBAaHHS OOPHOTO 0OpYBA B MiIKMUBIIEHHS
3HAYHO 301JIbI1yBaJIO OKYIIHICTh a30THUX AOOPUB MOPiBHSIHO 3 BHeceHHsIM auiie N60P60K60. 3acTocyBaHHs
IIapHUX KOMOiHaLiN a30THUX i Ka/liiHUX 10OpUB 3a6e31e4yBajio HalBUIIMI IOKa3HUK KoedillieHTa eHepreTU4HOI
edekTuBHOCTI - 1,67-2,95 3aj1€5KHO Bif, pOKy ITpoBeIeHHs focimkenb. Buecennst N60OP60K60 3abesneuyBany Aemo
HIDKYMI Leil nokasHuk - 1,06-2,48. EkoHOoMiyHa e(peKTHUBHICTh 3aCTOCYBaHHS JOOPUB I1iJ] COHSIIHUK 3MiHIOBaIach
3aJIEXKHO Bif cLieHapito ygobpeHHs. HaliBumuii npuoyTok 3abesnedysao 3acrocyBaHHs N120P60K60 i N60OP60K60
Ha TJ1i 60py - 19,1-19,9 Tuc. rpH. /ra. [IpoTe neut npubyTok 6ys auue Ha 1,0-1,1 Tic. 6inbIIMM NOPIBHSHO 3
BHeceHHIM N60P60K60. Kpim 1poro, mpubyTok Ha piBHi 18,3 Tuc. rpH. /ra 3a6e3nedyBano BHeceHHs: N60K60, mo

nae MO>KJIMBICTb 3aCTOCYBATH HEIIOBHE IIOBEPHEHHSA eJIeMEeHTiB XXUBJIEHHS.

2. Dissertation for the degree of Doctor of Philosophy in the specialty 201 “Agronomy” (20 - Agricultural Sciences
and Food). - Uman National University, Uman, 2026. The dissertation determines the formation of sunflower
productivity indicators for different types and doses of fertilizers, taking into account current changes in weather
conditions. The parameters of economic, relative removal of basic nutrients, their use coefficients, their balance
for different fertilizers and weather conditions are established. The use of phosphorus-potassium fertilizers
(P60K60) contributed to a slight increase in the indicator to 34.0 kg /ha, while the application of nitrogen-
potassium fertilizers (N60K60) reduced it to 31.8 kg /ha. The combination of nitrogen and phosphorus (N60P60)
provided removal at the level of 32.9 kg /ha. The highest values were observed in the variants with complete
mineral fertilizer (N60P60K60), where the average indicator was 33.9 kg/ha, as well as in its combination with
growth stimulants (B12-14, B53-55), which kept the removal within 33.8-33.9 kg /ha. Increasing the dose of
nitrogen (N90OP60K60, N120P60K60) and potassium (N9OP60K90) did not lead to a significant increase in the
indicator, keeping it at the level of 33.1-33.5 kg /ha. Calculations show that the phosphorus balance in the soil
mostly had negative values. In the control variant, the deficit was from -81.0 to -54.2 kg /ha. The use of P60K60
significantly improved the indicators and in 2025 even provided a positive balance (+1.7 kg /ha). The total removal
of potassium by sunflower with the yield of seeds and stems depended on the fertilization systems, in the control
variant without fertilizers the average indicator was 144.5 kg /ha. The use of phosphorus-potassium fertilizers
(P60K60) provided an increase to 158.5 kg /ha. The application of nitrogen-potassium and nitrogen-phosphorus



combinations (N60K60, N60P60) contributed to the increase in removal to 185.0-186.5 kg /ha. The highest values
were observed in variants with complex NPK application, where the average indicators reached 197.1-204.2 kg /ha.
Additional application of microfertilizers (B12-14 and B53-55) as part of the fertilization system provided maximum
potassium removal - over 204 kg /ha. Relative potassium removal by sunflower with seed yield and corresponding
number of stems depending on fertilization systems, in the control variant without fertilizers the average indicator
was 100.1 kg /ha. Application of phosphorus-potassium fertilizers (P60K60) did not provide a significant increase -
97.1kg/ha. Application of nitrogen-potassium and nitrogen-phosphorus combinations (N60K60, N60P60) led to a
decrease in indicators to 87.2-88.1 kg /ha. The application of potash fertilizers provided a positive balance (10-31
kg/ha), and the highest indicator was obtained with an increased dose of potassium (NooPooKono) - up to 52 kg /ha. The
use of microfertilizers as part of the NooPooKoo system maintained a positive balance. The highest fertilizer costs for the
formation of 1 increment of sunflower seed yield were for the application of phosphorus and potassium fertilizers
without a nitrogen component. At the same time, this indicator changed significantly depending on the year of the
research - from 526 to 706 kg a. i. It should be noted that the application of complete mineral fertilizer with a
nitrogen component significantly reduced their costs for the formation of 1t of seed increment, but it also
changed depending on the year of the research. The payback of 1 kg a. i. of nitrogen fertilizers also changed
significantly depending on the year of the research. Thus, with the application of N60P60K60, this indicator varied
from 9.5 to 21.3 kg of sunflower seeds. At the same time, higher payback rates in 2024 are due to a greater
response to fertilizer application. With an increase in the dose of nitrogen fertilizers, their payback decreased to
4.9-13.9 kg of seeds. It should be noted that the use of boron fertilizer in top dressing significantly increased the
payback of nitrogen fertilizers compared to the application of only N60P60K60. The use of paired combinations of
nitrogen and potassium fertilizers provided the highest energy efficiency coefficient - 1.67-2.95, depending on the
year of research. The application of N60OP60K60 provided a slightly lower indicator - 1.06-2.48. The economic
efficiency of the use of fertilizers for sunflower varied depending on the fertilization scenario. The highest profit
was provided by the application of N120P60K60 and N60P60K60 against the background of boron - 19.1-19.9
thousand UAH /ha. However, this profit was only 1.0-1.1 thousand higher compared to the application of
N60P60K60. In addition, the profit at the level of 18.3 thousand UAH /ha was provided by the application of
N60K60, which makes it possible to apply incomplete return of nutrients.
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