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1. Inceprauiiiny po60Ty IPUCBSIY€HO HAYKOBOMY OOI'PYHTYBAHHIO I000PY IE€PCIIEKTUBHUX COPTiB BepoU
npyroBuaHoi (Salix viminalis L.) 1151 cTBOpeHHSs Ta €(peKTUBHOIO BUKOPUCTAHHSI €HepreTMYHUX IJIaHTallill B yMOBax
[TpaBobepexHoro Jlicocteny YkpaiHu. AKTyasbHICTb TEMU 3yMOBJIEHA HEOOXiAHICTIO PO3MIUPEHHS CHUPOBUHHO]I 623U
17151 BAPOOHUILTBA TBEPAOro 6ionanusa, MiBUIEHHS €HePreTUYHOI He3aJIeXKHOCTI JeP>KaBy, pallioHaIbHOTO
BVKOPVCTaHHS MaJIONIPOAYKTYMBHUX 3€MEJIb Ta BIPOBAJKEHHS BiZJHOBJIIOBAHUX JI)KE€PEJI EHEPrii B arpapHOMY
CeKTOpi. MeTo10 JociisKeHHs 6yJ10 OLiHUTH 6i0JIOTiuHI, POCTOBI, IPOLYKTUBHI Ta SIKiCHi 0COOJIMBOCTI Pi3HUX COPTIB
BepOY NPYTOBUAHOI, BUBHAYUTH iX 6i0€HEPreTUYHY I EKOHOMIUHY €(PEKTUBHICTb Ta YI,OCKOHAJIMTYU HAyKOBI Miixoau

IO CTBOPEHHS i BUKOPUCTAHHS €eHEPreTUYHUX IIJIaHTallill y FPYHTOBO-KJIIMaTUYHUX yMOBax [IpaBobepeskHOro



Jlicocteny Ykpainu. O6’€eKTOM OCIiIPKEeHHsI 6y IIPOLeCU POCTY, PO3BUTKY Ta (OPMYBaHHS IPOAYKTUBHOCTI
€HepreTUYHUX IVIAHTAlliil BepOu PyTOBUIHOI 3aJI€XKHO Bifl COPTOBUX OCOOGIMBOCTEH i IMKJIIYHOCTI 3aroTiBi
6iomacu. [IpegmeroMm pocaimkenHs 6yau coptu ‘Tordis’, ‘Inger’, ‘Wilhelm’, ‘082’ (Warm-maz’), ‘1047 (‘Gigantea’) Ta
‘1052’, ix 6ioMeTprUYHi IOKA3HUKH, YPOKANHICTb CHPOi I cyxoi 6ioMacH, sIKiCHi XapaKTepUCTUKUA CUPOBUHH,
€HepreTUYHUI BUXif] Ta €KOHOMIUYHA €(PEKTUBHICTb BUPOILYBAaHHS. Y NPOLECi BUKOHAHHSI POOOTHU 3aCTOCOBAHO
[10JIbOBUM, JTaOOPATOPHUIA, MaTEMAaTUYHO-CTAaTUCTUYHUIL i pO3PaxyHKOBO-TIOPiBHSJILHUI METOLU OCIIiKEHb.
[TospoBi goCiIKeHHs repeadadany ClIOCTEPEKEHHS 32 POCTOM i pO3BUTKOM POCJIMH, BU3HAYEHHS 6i0METPUYHUX
[IOKa3HUKIB, YPO>KailHOCTi 6iomacy Ta 0cO6IMBOCTEN BifpOCTaHHS Micsis 3pidyBaHHs. JlJabopaTopHi MeToau
BHMKOPHCTOBYBaJIY IJ1s1 OLIiHIOBaHHS BaroBUX I1apaMeTpiB pOCIIUH i XiMIYHOTO cKiany 6iomMacy, a po3paxyHKOBO-
NOPIBHSJIbHI — [J151 BUBHAYEHHS €eKOHOMIYHO] Ta 6i0eHepreTnyHoi e(peKTUBHOCTI BUPOIYBaHHSI NOCiI>)KyBaHUX
copTiB. HaykoBa HOBM3Ha OJjep>KaHUX PE3YJIbTATIB I10JIIrae B TOMY, 10 BIeplle B yMoBax [IpaBo6epexHOro
Jlicocteny YKpaiHU BCTaHOBJIEHO OCOOJIMBOCTI POCTY, PO3BUTKY Ta (POPMYBAaHHS TPOJYKTUBHOCTI IIECTU COPTIB
BepOU MIPYTOBUIHO]I 3a Pi3HUX LIMKJIiB BUPOILYBaHHSI i 3aroTiBJIi eHepreTUYHoi 6iomacu. YTOUYHEHO COPTOBI
BiZIMiHHOCTI 32 IHTEHCUBHICTIO POCTY, KyIIUCTIiCTIO, POPMYyBaHHSIM IIarOHiB, HAKOIIMYEHHSIM CYXOi pEYOBUHHU Ta
€HEePreTUYHOIO MPOAYKTUBHICTIO. BCTaHOBJIEHO, 10 33 TPUPIYHOTrO LMKIy BUPOILYBaHHS HABUIY MPOAYKTUBHICTb
dopmyBanu coptu ‘1052, ‘1047 (‘Gigantea’) Ta ‘Inger’. MakcumanbHy ypoxkalHICTh cyxoi 6iomacu 3a6€31e4uB COpT
1052’ — 27,81 T /ra. [lewmo HUXK4i IOKa3HUKK OTPUMaHO Yy coprTiB ‘1047 (‘Gigantea’) — 26,06 T /ra Ta ‘Inger’ — 23,77
T/Ta. Copr ‘082" (‘Warm-maz’) cpopmysas 21,24 T/ra cyxoi 6iomacu, ToAi sIK IpOoAyKTUBHICTb copTiB ‘Wilhelm' i
‘Tordis’ 6ysa HUX4O0I0 — BignosinHo 13,611 8,85 T/ra. JloBeeHo, 110 mepury 3aroTiBiio eHepreTuYHoi 6iomacy B
ymoBax [IpaBobepeskHoro JlicocTeny YKpaiHu JOLiIbHO IPOBOAUTY IIE€PEBAXXHO Y YOTUPUPIUHOMY Billi, KON
pocauHu GOPMYIOTh LOCTaTHbO PO3BMHEHY KOPEHEBY CUCTEMY Ta HaJ3eMHy Macy. Hagasi, nmicsist popmyBaHHS
IIOTY>KHOI KOPEHEBOI CUCTEMH, POTALITHUI LIUKJI MOXKe OYyTU CKOPOYEHUH [0 OBOX-TPbOX POKiB. HalBuiny
yposKaiHicTh cyxoi ogHOpiYHOi 6iomacu mics 3pisyBanHs copmyBaB copt ‘Inger’ — 8,0 T/ra/pik. OLiHIOBaHHS
sKicHOro ckJlamy 6ioMacy MoKasajlo, 1o AOCiIyKyBaHi COpPTH BEpOU PYTOBUAHOI € 1iHHOO JIrHOLLEI0JI03HOI0
CHAPOBUMHOIO [1711 BUPOOHUIITBA TBEPLOTro 6ionanrsa. OCHOBHUMU CTPYKTYPHUMHU KOMIIOHEHTaMU 6ioMacu €
1eJII0J103a, FeMil[eJII05103a Ta JIrHiH. SKicHI oka3HuKy 6ioMacy MiXX COPTaMU BiIpi3HANIMCS HE3HAYHO, TOMY
rOJIOBHUM YMHHUKOM (OPMYBaHHS €HEPreTUYHOI0 BUXOAY 3 OJMHULI IO OyJla YPOsKalHICTh CyXOi peYOBUHHU.
HariBumuii po3paxyHKOBUI BUXif, €HePrii 3 TpupiuHoi cyxoi 6iomacu 3ab6e3neuus copt 1052" — 445,0 I'lIx /Ta, a6o
148,3 I'lx /Ta /pik. Copt ‘1047 (‘Gigantea’) chopmysas 417,0 'l /ra, a6o 139,0 I'/I>x /ra/piK, a copt ‘Inger’ — 380,3
'l /ra, abo 126,8 I'/Ix /ra /pik. EKOHOMIYHA OIjiHKa 3aCBif4uia, 0 Hai6inb ePEKTUBHIM € BUPOLIYBAaHHS COPTIB
i3 HalBUIIOI0 YpOXKaMHICTIO cyxoi 6iomacu. HallBumuil yMOBHO YMCTHI IPUOYTOK i piBeHb peHTabe bHOCTI
3a6esneuyuns coptT ‘1052’ — BianosinHo 48,43 Tuc. rpH/ra i 138,4 %. IIpakTyHEe 3HAaYEHHS Pe3YJbTaTiB MOJISTa€E B
0OrpyHTYBaHHi 060OPY COPTIB Bepby IPYTOBUAHOI, HAl61NbII TPUIATHUX AJ1S1 BUPOIIYBaHHS HA €HEPreTUYHUX
nnaHTauisx y IlpaBobepeskHomy Jlicocteny Ykpainu. [1yis1 BUpOOHUYOTr0 BUKOPUCTAaHHSI PEKOMEHI0BAaHO COPTU
1052, 1047 (‘Gigantea’) Ta ‘Inger’, siKi 3a6€311€4yI0Tb BUCOKMIA BUXiJl Cyx0i 6i0Macy, 3HaYHy EHEPreTUYHY
IIPOAYKTUBHICTb, TO3UTUBHUI €KOHOMIYHMI Pe3yJIbTaT i IPUIATHICTh 6i0MaCK 10 BUKOPUCTAHHS SIK TBEPLOTO
6ionanusa. KimovoBi cyioBa: Bep6a rpyToBuHa, Salix viminalis L., enepretnysi nianTauii, 6iomaca, cyxa pe4oBuHa,

ypOXKalHiCTh, pOTaLifiHUNI LKKII, 6ioeHepreTuyHa e(peKTUBHICTb, EKOHOMIYHA €(PEKTUBHICTb, TBEPJie 6iONaIUBO.

2. The dissertation is devoted to the scientific substantiation of the selection of promising basket willow (Salix
viminalis L.) varieties for the establishment and efficient use of energy plantations under the conditions of the
Right-Bank Forest-Steppe of Ukraine. The relevance of the research is determined by the need to expand the raw
material base for solid biofuel production, increase national energy independence, ensure the rational use of low-
productive lands, and introduce renewable energy sources into the agricultural sector. The aim of the research
was to evaluate the biological, growth, productive and qualitative characteristics of different basket willow
varieties, determine their bioenergy and economic efficiency, and improve scientific approaches to the
establishment and use of energy plantations under the soil and climatic conditions of the Right-Bank Forest-
Steppe of Ukraine. The object of the research was the processes of growth, development and productivity
formation of basket willow energy plantations depending on varietal characteristics and biomass harvesting cycles.



The subject of the research included the varieties ‘Tordis’, ‘Inger’, ‘Wilhelm’, ‘082’ (Warm-maz’), ‘1047 (‘Gigantea’)
and ‘1052, their biometric parameters, fresh and dry biomass yield, qualitative characteristics of raw material,
energy output and economic efficiency of cultivation. During the research, field, laboratory, mathematical-
statistical and calculation-comparative methods were used. Field studies included observations of plant growth
and development, determination of biometric parameters, biomass yield and regrowth characteristics after
cutting. Laboratory methods were used to assess plant weight parameters and the chemical composition of
biomass, while calculation-comparative methods were applied to determine the economic and bioenergy
efficiency of cultivating the studied varieties. The scientific novelty of the obtained results lies in the fact that, for
the first time under the conditions of the Right-Bank Forest-Steppe of Ukraine, the features of growth,
development and productivity formation of six basket willow varieties were established under different cycles of
cultivation and harvesting of energy biomass. Varietal differences in growth intensity, tillering capacity, shoot
formation, dry matter accumulation and energy productivity were clarified. It was established that, under a three-
year cultivation cycle, the highest productivity was formed by the varieties 1052’, ‘1047 (‘Gigantea’) and ‘Inger’. The
highest dry biomass yield was provided by the variety ‘1052’ — 27.81 t /ha. Slightly lower values were obtained for
1047 (‘Gigantea’) — 26.06 t/ha and ‘Inger’ — 23.77 t /ha. The variety ‘082’ (Warm-maz’) produced 21.24 t /ha of dry
biomass, while the productivity of ‘Wilhelm’ and ‘Tordis’ was significantly lower — 13.61 and 8.85 t /ha, respectively.
It was proven that, under the conditions of the Right-Bank Forest-Steppe of Ukraine, the first harvesting of energy
biomass should preferably be carried out at the age of four years, when plants have formed a sufficiently developed
root system and aboveground mass. Subsequently, after the formation of a powerful root system, the rotation
cycle may be shortened to two or three years. The highest yield of dry annual biomass after cutting was formed by
the variety ‘Inger’ — 8.0 t/ha/year. The assessment of the qualitative composition of biomass showed that the
studied basket willow varieties are valuable lignocellulosic raw material for solid biofuel production. The main
structural components of biomass are cellulose, hemicellulose and lignin. The qualitative indicators of biomass
differed only slightly between varieties; therefore, dry matter yield was the main factor determining energy output
per unit area. The highest calculated energy output from three-year dry biomass was provided by the variety 1052’
— 445.0 GJ /ha, or 148.3 GJ /ha/year. The variety ‘1047 (‘Gigantea’) produced 417.0 GJ /ha, or 139.0 GJ /ha /year,
while ‘Inger’ produced 380.3 GJ /ha, or 126.8 GJ /ha /year. The economic assessment showed that cultivation of
varieties with the highest dry biomass yield was the most efficient. The highest conditional net profit and
profitability level were provided by the variety 1052" — 48.43 thousand UAH /ha and 138.4%, respectively. The
practical significance of the obtained results lies in the substantiation of the selection of basket willow varieties
most suitable for cultivation on energy plantations under the conditions of the Right-Bank Forest-Steppe of
Ukraine. For practical production use, the varieties ‘1052, ‘1047 (‘Gigantea’) and ‘Inger’ are recommended, as they
provide high dry biomass output, significant energy productivity, positive economic results and suitability of
biomass for use as solid biofuel. Keywords: basket willow, Salix viminalis L., energy plantations, biomass, dry
matter, yield, rotation cycle, bioenergy efficiency
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. PemeHIok CaiTsiana OnexkcangpiBHa

2. Svitlana Remeniuk

KBastidikamis: k. c.-r. n., crapmmii HaykoBuii criiBpo6iTHUK, 06.01.13
InenTudikarop ORCID ID: 0000-0002-4407-4293
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: [HCTUTYT 6i0OEHEPTETUMHNX KYJIBTYP i IIyKPOBHUX GYpPSIKiB

HaujonanbHoi akagemii arpapHux HayK YKpaiHu

Kopg 3a €IPIIOY: 00489780

Micue3HaxoaKeHHS: ByJI. KutiniyHa, Kuis, 03141, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujonasnpHa akajemis arpapHux HayK YKpaidu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Boiiko Ipuna IropiBHa

2. Iryna I. Boiko

KBasigikanis: k. c.-r. u., c.i., 06.01.05
InenTudgikarop ORCID ID: 0000-0003-3116-3753
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHYHOI 0COOH: [HCTUTYT 6i0OEHEPTETUMHNX KYJIBTYP i IyKPOBHUX GYPSIKiB

HaujonanbHoi akazemii arpapHux HayK YKpaiHu

Kopg 3a €IPIIOY: 00489780

Micue3HaxoaKeHHSI: By Kiiniuna, Kuis, 03141, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnpHa akazemis arpapHux HayK YKpaidu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BnacHe IlpizBume Im's I10-6aTbKOBI T'ymenTrk Muxaiino fpociaBoBuy

TOJIOBH paju



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

I'ymeHnTuk Muxaiino SpocnaBoBuy

Pementok Csitnana OsekcangpiBHa

Opuenko TersiHa AHaToJIiBHA

IOpuenko TeTsHa AHaTOJiiBHA



