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Pedepar:

1. O6’exT mocimkeHpb — npouec GoOpMyBaHHS CTPYKTYPHUX €JIEMEHTIB IIPOYKTUBHOCTI Ta SIKOCTi 6iomacu
6ioeHepreTUYHMX KyJIbTYP 3aJIEXKHO Bifl iX 6i0J10rYHMX 0COOINBOCTEN i CUCTEMU YAOOpEHHS. MeTa JoCiIKeHHS
roJsisArasa y BCTAHOBJIEHHI OCOBJIMBOCTEN POCTY, PO3BUTKY Ta IIPOLYKTUBHOCTI 6i0€HEPTETUYHUX KYJbTYP 3aJIEXKHO
BifI yIOOpEHHSI B arpOeKOJIOTiYHIX YMOBAX 3MiH KJlimMaTy 3axinHoro perioHy YkpaiHu. YIIPOLIOBX NOCIIiIKeHb
3aCTOCOBYBAJIM 3arajlbHOHAyKOBi METOAM: METOJ, [I10Te3, aHAJIi3y Ta CUHTE3Y, MOJIEJII0BaHHS €KCIIEPUMEHTY, a
TaKOX CIIeljia/IbHi: [10JIbOBUI — BIPOJIOBXK BET€TALiMHOIO NEPioy CIIOCTEPEKEHHS 32 POCTOM Ta PO3BUTKOM
POCTINH, TOTEHLiaj BpOXXaHOCTI; 1abopaTopHuil — nudepeHuiallis MOCiBHUX 03HAK HACiHHS, CKJIaT, 3arajlbHUX

LIyKpiB CcTe0J1 POCJIVHMY, PiBEHb CYXOl pEYOBUHU 3€JIeHOi MacH; MaTeMaTUYHO-CTaTUCTUYHUI — KOPEJISILiNHII,



IVCTIEPCIHUMN, PErPECIiiHUM 1S HOCTOBIPHOCTI JAHUX €KCIIEPUMEHTY; PO3PaXYHKOBO—TIOPiBHAJILHUM — 114
BH3HaUYeHHS epeKTUBHOCTI (aKTOPIB [OCiAy 32 eKOHOMIYHO-eHepreTMYHUMU I1I0Ka3HUKaMu. Briepiie B ymoBax
3MiH KyiMaTty 3axigHoro perioHy YKpaiHu BUBYEHO OCOOJIMBOCTI POCTY Ta PO3BUTKY POCJIVH i GOpMYyBaHHS
BPO>KaHOCTi MiCKaHTyCy riraHTCbKOr0, ITpoca NPyTONOAi6HOr0, COPro LIyKPOBOIO Ta KyKYPYZ31 3BUYAHOI 3a
BUPOIIYBaHHS Ha IePHOBO-Mi/I30JIMCTOMY I'PYHTi Ta 3aCTOCYBaHHSIM CUCTEMU yI0OPEHHS. YI0CKOHATIEHO
TEXHOJIOTiI0 BUPOLLyBaHHS 6i0€HEepreTUYHUX KyJIbTYP 3aBASKM ONTUMI3allii eJIleMeHTIiB AOIJIsIAy 3a [10CiBaMy, 1110
IIO3UTHUBHO [I0O3HAYMJIOCh HA (POPMYBaHHI BUCOKOSIKICHOI 6ioMacu — IPUAATHOI 1711 BUPOOHUIITBA 6ionasuBa.
Habynu nopasnboro po3BUTKY MUTaHHS BCTAHOBJIEHHS 3aKOHOMIPHOCTE POCTOBUX IPOLECiB 6i0€ HEPreTUYHUX
KyJIbTYp, POPMYBaHHS HUMU 6i0METPUYHUX [1I0Ka3HUKIB; METOIUYHI MiTX0AU [10 3'sICYBaHHS €HepreTUYHOI Ta
€KOHOMIYHOI OL[iHK/ 3aIIPOIIOHOBAHUX arpo3axoiB. BifloBigHO KO pe3ybTaTiB JOCIIIKEHD AJ1s1 3aXiHOrO PEriony
Ykpainu BUpOOGHULITBY PEKOMEH0OBAHO ONTUMAJIbHI CKJIQ[0BI TEXHOJIOTII BUPOIYBaHHS Pi3HUX BULIB
6ioeHepreTUYHUX KyabTyp. [[poaHani3oBaHO pe3ysbTaTH JOCiIPKeHb BITYM3HSHUX Ta 3apyOiKHUX JOCTiJHUKIB
11070 OCHOB (POPMYBaHHSI BUCOKOIIPOIYKTUBHUX I10CiBiB 6araTOpiuHUX Ta OJHOPIYHUX 6i0€HEPreTUYHUX KYJIbTYP.
BcTaHOB/IEHO, 0 MICKAHTYC TiraHTCHKUM JOCATaB [IOBHOI IPOLYKTUBHOCTI HAa 3—4-11 POKY BUPOLLYBaHHS,
¢dopmytoun 30-42 T/ra 3es1eHO0i 6iomMacu 3aJIe5KHO Bifl BapiaHTa )KMUBJIEHHS Ta OTOJHUX YMOB POKy. Kom6iHOBaHi
BapiaHTH yoOpeHHs 3abe3redyBajy HalBUILi IPUPOCTY BPOKANHOCTI (10 +41 % rOopiBHSAHO 3 KOHTPOJIEM), @ TAKOXK
MiHiMaJIbHi MDKPIYHiI KOJIMBAaHHS, 1O CBiIYUTD [IPO BUCOKY aIAlITUBHICTb KyJIbTYPH [0 3MiH KiiMary. [Ipoco
IIPYTONOJiOHE XapaKTePU3yBaloCs IOCTYIIOBUM HAPOCTAaHHSM IIPOAYKTHMBHOCTI Ta CTiMIKOIO peakliielo Ha
3aCTOCYBaHHSI MiKpOJOOPUB: IPUPOCTH BPOKANUHOCTI craHoBunu 14-17 %, Toni Ik KOMGiHOBaHi BapiaHTu
3a0e3nevyBasy NifBUleHHs 00 +34 % MOpiBHSIHO 3 KOHTpoJsieM. CoOpro 1IyKpoBe 3a6€e3Ie4yBajio HaBUlli BajloBi
BUXOJU 3eJjleHoi Macu (52-70 T/ra), ofHaK NifBUILEeHa BOJIOTICTb ii Ta 3HAYHMI BIIJIMB IIOTOJHUX YMOB IIPU3BOMIIN
10 3HIKEHHSI CTabiIbHOCTI BpoxkaiHocTi y 2024-2025 pp. Mikpomo6puBa 3abe3nedysanu npupict 24-25 %, a
MakcuUMaJIbHUM eeKT JocsAraBcs 3a iX oeHaHHS 3 MiHepaJIbHUMU JOOpUBaMU (10 +36 % MOPIBHSHO 3
KoHTposieM). Kykypy/i3a 3Bu4aliHa IeMOHCTPyBaja HalBUILMI IPUPICT 3€pHOBOI MPOAYKUii izl BIIIMBOM
MiHepaslbHUX J0OpUB (H0 +54 %) Ta cTabisibHe MifBUIIEHHS BPOKAaHOCTI 06iYHOI poaykuii (Ha 6-9 %).
Komb6iHoBaHi BapianTu yno6peHHs N9OP9OK90 + mikpomobpuBa 3abe3nedyBay HailBUILy MPOLYKTUBHICTb 3epHA
(10,6-10,7 T /ra) Ta BeretaTuBHOi Macu (17,7 T/ra). KomnsekcHUI arpOHOMIYHO-€KOHOMIYHUM Ta €eHEPreTUYHUN
aHali3 JOBOJUTS, 110 /AJ151 6i0€HEPreTUYHOrO0 BUPOOHUIITBA Ta CTabiIbHOTO (PYHKLIOHYBAHHS €HEPreTUYHUX
arpoCHUCTEM HaMOisIbII JOLIIBHMMU KyJIbTYPAMHU € MICKAHTYC FiraHTChbKUI Ta KyKypy[i3a 3BUYalHa, SIKi
320€31e4yI0Th HalBUILi IOKa3HUKY BPOXKAMHOCTI, MpUOYTKOBOCTI Ta eHeprosigaadyi. [Ipoco npyrononioHe €
TEXHOJIOTIYHO IIPOCTUM i EKOHOMIYHO e(EKTUBHUM 33 YMOB HU3bKUX BUTPAT, TOZ] SIK COPro 1IyKpoBe NoTpebye 3MiH

y MOJeJli BAKOPUCTAaHHS IPOAYKLii A4J1s1 Iepexoy J0 peHTabeIbHOrO BUPOOHUIITBA.

2. The object of research is the process of forming structural elements of productivity and quality of biomass of
bioenergy crops depending on their biological characteristics and fertilization system. The aim of the research
work was to establish the characteristics of growth, development, and productivity of bioenergy crops depending
on fertilization in the agroecological conditions of climate change in the western region of Ukraine. During the
research, general scientific methods were used: the method of hypotheses, analysis and synthesis, experimental
modeling, as well as special methods: field — during the growing season, observation of plant growth and
development, yield potential; laboratory - differentiation of seed sowing characteristics, composition of total
sugars in plant stems, dry matter content of green mass; mathematical and statistical - correlation, dispersion,
regression for the reliability of experimental data; computational and comparative - to determine the effectiveness
of experimental factors in terms of economic and energy indicators. For the first time, under the conditions of
climate change in the western region of Ukraine, the peculiarities of plant growth and development and the
formation of the yield of giant miscanthus, switchgrass, sugar sorghum, and common corn when grown on sod-
podzolic soil and using a fertilization system were studied. The technology for growing bioenergy crops has been
improved by optimizing crop care elements, which has had a positive impact on the formation of high-quality
biomass suitable for biofuel production. Further developments have been made in establishing the patterns of
growth processes of bioenergy crops and the formation of their biometric indicators, as well as methodological



approaches to determining the energy and economic assessment of the proposed agricultural measures. Based on
the results of research for the Western region of Ukraine, optimal components of technology for growing various
types of bioenergy crops are recommended for production. The results of research by domestic and foreign
researchers on the basics of forming highly productive crops of perennial and annual bioenergy crops are
analyzed. It was established that giant miscanthus reached full productivity in the 3rd-4th years of cultivation,
forming 30-42 t/ha of green biomass depending on the fertilization option and weather conditions of the year.
Combined fertilization options provided the highest yield increases (up to + 41% compared to the control), as well
as minimal interannual fluctuations, indicating the crop's high adaptability to climate change. Switchgrass was
characterized by a gradual increase in productivity and a stable response to the application of microfertilizers:
yield increases were 14-17%, while combined options provided an increase of up to +34% compared to the control.
Sugar sorghum provided the highest gross green mass yields (52-70 t/ha), but its increased moisture content and
the significant influence of weather conditions led to a decrease in yield stability in 2024-2025. Microfertilizers
provided a 24-25% increase, and the maximum effect was achieved when combined with mineral fertilizers (up to
+36% compared to the control). Common corn showed the highest increase in grain production under the
influence of mineral fertilizers (up to + 54%) and a stable increase in the yield of by-products (by 6 - 9%).
Combined fertilization options N9OP90K90 + micronutrients provided the highest grain productivity (10.6-10.7
t/ha) and vegetative mass (17.7 t /ha). A comprehensive agronomic, economic, and energy analysis shows that giant
miscanthus and common corn are the most suitable crops for bioenergy production and stable functioning of
energy agrosystems, as they provide the highest yields, profitability, and energy efficiency. Switchgrass is
technologically simple and cost-effective, while sweet sorghum requires changes in the product use model to
transition to profitable production.
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