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1. HaykoBa HOBM3HA OTPUMAaHUX pe3yJIbTaTiB [10JIsIra€ B TOMY, 1110 BIepile B ymoBax [IpaBobepeskHoro Jlicocreny
YKpaiHu BCTaHOBJIEHO 3aJI€5KHICTh IPOLYKTUBHOCTI POCJIMH COPro 3BUYaiHOrO0 (BOKOJIbOPOBOrO) Bifi 06p06KU
HaCiHH4 MIKOPM30BMiCHUM npenapatom MikodpeHy, ta agcopbeHToM BM-HaHo6iouap. YA0CKOHATIEHO TEXHOJIOTI0
BHPOILYBaHHS COPro 3BUYANHOTrO (ABOKOJIbOPOBOIO) SIK CUPOBUHU JJ1s1 BUPOOHUIITBA 6i0€TaHOJy Ta TBEPAOTO
6ionanusa. Habysy nopanpiioro po3BUTKY IUTaHHS €PEeKTUBHOCTI CYyMiCHOTI'O 3aCTOCYBaHHS MiKOPM30BMiCHUX
IIpernapariB Ta IPUPOJHUX aICOPOEHTIB Mif, Yac BUPOLLyBaHHS COPro 3BUYaliHOTO (IIBOKOJIbOPOBOTO). YA,0CKOHAJIEH]
€JIEMEHTH TEXHOJIOTii BUPOILyBaHHS COPro 3BUYaliHOTO (IBOKOJILOPOBOTIO) BITpOBapkeHi y 2025 poui y

BUPOOHHUIITBO B yMOBaX HaBUaJIbHOTO 11oJiirony I'O «HaykoBo-TexniyHui 1eHTp «bioenepris». Haykosi peaynbratu



IOCJIiIKeHb 3aCTOCOBYIOTHCS B OCBITHPOMY MPOLIEC] IJ1s1 HiATOTOBKY 37100yBayiB OCBiITHbO-HAYKOBOT'O CTYIIEHS
mokropa (inocodii 3i cnenjanbHOCTi 201 «ArpoHOMIsSI» B IHCTUTYTI 6i0€HEPreTUYHUX KYJIbTYP i IyKPOBUX OYPSKiB
HAAH nig yac BUBYE€HHS HaBYaJIbHOI AUCHMIIIIHYU «HayKoBi OCHOBYM BUPOLLYBaHHS POCJIMH [1Jis1 IepepoOIIIHHS Ha
6ioeHepreTHyHi Lini». Y guceprauiiiHiil po60Ti OGI'PYHTOBAHO CIIOCOOU MifBUIIEHHS IPOLYKTUBHOCTI POCJIMH COProO
3BMYAIHOTO (IBOKOJILOPOBOTO) HAa €HEePreTUYHi 1IiJli MJIIXOM YIO0CKOHAJIEHHS €JIeMEeHTIB TEXHOJIOTi 110ro
BUpolyBaHHs B [IpaBobepesxxHomy Jlicocteny Ykpainu. Illo nepen6ayaioTs IpoBeeHHs epenociBHOI iHOKyIsLL i
HaCiHH4 cymiuuo npenaparis Mikogpenn (y Hopmi 4 r/kr) Ta BM-nanob6iouap (y Hopmi 4 r/kr). Lle 3a6e3nedye
aKTUBi3allil0 POCTOBUX MPOLECIB, 301/IbIIEHHS aCMMIJISILIMHOI IOBEPXHI Ta cTabili3alilo BpOXKalo 3€pHa Ta Cyxoi
6iomMacy COpro 3BU4aliHOTO paHHbOCTHUIJIOrO Tiopuna ‘CBAT 3a BUPOLIYBaHHS KyJIbTypy Ha MaJIOIPONYKTUBHUX
cipux nicoBux rpyHrax [IpaBo6epesxHoro Jlicocrerny YkpaiHu. JlabopaTOpHUMU AOCiIPKEHHSIMU BCTAaHOBJIEHO, 1110
nepeznociBHa 06po6Ka HaCiHHSI COPro 3BMYalHOTrO (IBOKOJILOPOBOTrO) bionpenapatamu Mikodpenn tTa BM
HaHOO6i0Yap CyTTEBO MifBUIye IOr0 MOCiBHI IKOCTi. MakcuMasbHy €e(EeKTUBHICTb BUSIBJIEHO 32 CyMiCHOTO
3aCTOCYBaHHJ Iipernaparis. Halikpaiui cepeiHi pe3ysbTaTy 3a TPU POKU (€Heprist mpopocTaHHs 92,42 % ta
JaboparopHa cxoxicTb 94,08 %) oTpuMaHi B noegHaHHI MikogpeHny (6 r/kr) Ta BM Hanob6iouapy (3 r/kr).
MaremaTryHe MOJIEIOBaHHS NiATBEPNIIO HAIBHICTh CTab1IbHOI 30HM HAMBUILOI CXOXOCTI (>93 %) B noenHaHHi 3 -
4 r/xr MikodpeHny Ta 4 - 5 r/xr BM HaHOGio4apy. 3a pe3yJpTaTaMu I0JIbOBUX AOCIiIKeHb poBeaeHux Ha SJJCC
ta BIIJJCC BcTaHOBJIEHO, 1110 IIepeIIoCciBHAa 06pOOKa HACiHHS 3abe3redye CyTTEBE MiIBUILEHHS [T0JbOBOI CXOXKOCTI
Ta 6i0METPUYHUX [TOKA3HUKIB COPIO 3BUYAITHOTO (I BOKOJIbOPOBOTIO) IMOPIBHSIHO 3 KOHTPOJIEM. [101bOBY CXOXKICTBb
82,7 % B AJICC Ta 83,4% B BLIJICC, nmpotu 74,9 % Ta 74,8 % Ha KOHTpPOJIi, JIOIY JINCTKOBOI NOBEPXHi 43,7 THC. M?/Ta
Ta 42,1 Tuc. M2 /ra nporu 36,3 Tuc. M2 /ra ta 41,7 tuc. M2 /ra, 3apikcoBaHO 3a KOMILJIEKCHOT'O [1O€JHAHHS
Mixkodpenny (4 r/kr) Ta BM-nano6iouapy (4 r/kr). 3actocysanHns 6ionpenaparis B ymosax SJJCC ta BIIJCC
326€31e4nsIo 3pOCTaHHs IPOAYKTUBHOCTI POCJIMH COPTO 3BUYANHOTO (IBOKOIBOPOBOTO). Haiibinbuie oTpuMaHo B
ymoBax JJJCC 3esneHoi Ta cyxoi macu - 41,2 T/ra, cyxa - 12,8 T/ra Ta B ymoBax BLIJICC 3enenoi macu 39,9 T/ra ta
cyxoi peyoBuHu 12,4 T/ra 3a¢ikcoBaHO 3a KOMIIJIEKCHOTO NoegHaHHA Mikodpenay Ta BM-HaHo6iouapy B HOpMax
110 4 r /Kr. BukopucTtaHHs 6ionpernapariB IO3UTUBHO BIUIMHYJIO HA XiMiuHMI CcKiIaf 6ioMacy Ta HACIHHEBY
nponyktusHicTh B yMmoBax SJJCC ta BIIJICC. HaiiBuIli MNOKa3HUKU €HEPTeTUYHUX KOMIIOHEHTIB (LeJ110103a - 26,3 %
Ta 27,1%, reminemnionosa - 21,8 % ta 22,8 %) 3adikcoBaHO 3a OeNHAHHS IIperapariB y HOPMi 110 4 T /KT, IPU LIbOMY
BMICT JIIrHiHy Ha KOHTPOJIi cKJIaB 7,8 %, a 307bHicTb — 5,0 %. Ha BapiaHTax i3 MikoppeHnom (4 — 8 r/Kr)
ypOXalHiCTb 3epHa craHoBuna 3,7 — 4,1 T/ra (koutposas - 3,1 T/ra) ta 4,6 - 4,9 T/ra (KOHTpOJb — 4,4 T/Ta) , @ BMICT
Kpoxmatio - 68,4 - 68,9 % ta 70,1 - 70,3 %. BM-HaHo6iouap cipusiB oTpuMaHHIo 3,4-3,9 T/ra 3epHa i3 BMiCTOM
Kpoxmatio 68,1-69,4% B SIJICC ta 4,5-5,1 T/ra, a BMicT Kpoxmaio - 1o 71,4-72,5 % B BLIJICC. IlinBuineny
BpOXKaliHicTb 3epHa (4,6 T/ra) Ta (5,3 T/ra) Ta HalBUIIKII BMIiCT Kpoxmaio (71,2 %) i (72,5 %) 3a6e3nednso cymicHe
3aCTOCYBaHHSI [IpeIapariB y HOpMi 110 4 T /KI. 3aCTOCyBaHHs 6ionpernaparTisB 3a06e311eYnsio CyTTEBE MiTBUILEHHS
€HepreTUYHOi NPOLYKTUBHOCTI Ta eKOHOMIUHOI e(peKTUBHOCTI cOpro 3Bn4yaiHoro. HaiiBuinii BUxis, TBEpAOTro
nanusa (9,01 T/ra), 6ioetaHony (2,34 T/ra) Ta eHeprii (202,8 I'[)x /ra) Ta HallBUIy EKOHOMIYHY €(PEKTUBHICTb
(mpubyTOK - 36,46 TUC. TPH/Ta, peHTabenbHicTb — 107,77 %) Ta MaKCUMaIbHUI €HepreTudHn KoedinieHT (9,43)

3a(iKCOBAHO 32 KOMILJIEKCHOTO NoeHaHHI MikodpeHny Ta BM-HaHOGiouapy B HOpMax 110 4 T /KT.

2. The scientific novelty of the results obtained is that for the first time in the conditions of the Right-Bank Forest-
Steppe of Ukraine, the dependence of the productivity of sorghum bicolor plants on the treatment of seeds with
the mycorrhizal preparation Mycofriend and the adsorbent BM-nanobiochar was established. The technology of
growing sorghum bicolor as a raw material for the production of bioethanol and solid biofuels was improved. The
issue of the effectiveness of the combined use of mycorrhizal preparations and natural adsorbents during the
cultivation of sorghum bicolor was further developed. Improved elements of the technology for growing sorghum
bicolor were introduced into production in 2025 in the conditions of the training ground of the NGO "Scientific
and Technical Center "Bioenergy". The scientific results of the research are used in the educational process to
train candidates for the educational and scientific degree of Doctor of Philosophy in specialty 201 "Agronomy" at
the Institute of Bioenergy Crops and Sugar Beet of the NAAS during the study of the academic discipline "Scientific
foundations of growing plants for processing for bioenergy purposes.” The dissertation work substantiates the



methods of increasing the productivity of sorghum bicolor plants for energy purposes by improving the elements
of its cultivation technology in the Right-Bank Forest-Steppe of Ukraine. Which involves pre-sowing inoculation
with a mixture of drugs Mycofriend (in the norm of 4 g/kg) and BM nanobiochar (in the norm of 4 g/kg). This
ensures the activation of growth processes, an increase in the assimilation surface and stabilization of the grain
yield and dry biomass of common sorghum of the early-ripening hybrid ‘SVAT’ for growing crops on low yielding
gray forest soils of the Right-Bank Forest-Steppe of Ukraine. Laboratory studies have shown that pre-sowing
treatment of common (bicolor) sorghum seeds with Mycofriend and BM nanobiochar biological products
significantly increases its sowing quality. Maximum efficiency was found with the combined use of the products.
The best average results over three years (germination energy 92.42% and laboratory germination 94.08%) were
obtained in the combination of Mycofriend (6 g/kg) and BM nanobiochar (3 g/kg). Mathematical modeling
confirmed the presence of a stable zone of the highest germination (>93%) in the combination of 3 - 4 g /kg of
Mycofriend and 4 - 5 g/kg of BM nanobiochar. According to the results of field studies conducted at the YDSS and
BCDSS, it was found that pre-sowing seed treatment provides a significant increase in field germination and
biometric indicators of common sorghum (bicolor) compared to the control. Field germination of 82.7% in YDSS
and 83.4% in BCDSS, versus 74.9% and 74.8% in the control, leaf surface area of 43.7 thousand m?/ha and 42.1
thousand m? /ha versus 36.3 thousand m?/ha and 41.7 thousand m?/ha, was recorded with a complex combination
of Mycofriend (4 g/kg) and BM-nanobiochar (4 g/kg). The use of biological products under conditions of YDSS and
BCDSS ensured an increase in the productivity of common sorghum plants (bicolor). The highest yields were
obtained under conditions of YDSS of green and dry matter - 41.2 t /ha, dry matter - 12.8 t /ha, and under
conditions of BCDSS of green mass - 39.9 t/ha and dry matter - 12.4 t /ha, recorded with a complex combination of
Mycofriend and BM-nanobiochar at rates of 4 g/kg. The use of biological products had a positive effect on the
chemical composition of biomass and seed productivity under the conditions of YADSS and BCDSSS. The highest
indicators of energy components (cellulose - 26.3% and 27.1%, hemicellulose - 21.8% and 22.8%) were recorded for
the combination of products at a rate of 4 g/kg, while the lignin content in the control was 7.8%, and the ash
content was 5.0%. In the variants with Mycofriend (4 - 8 g/kg), the grain yield was 3.7 - 4.1 t /ha (control - 3.1t/ha)
and 4.6 - 4.9 t/ha (control - 4.4 t/ha), and the starch content was 68.4-68.9% and 70.1-70.3%. BM-nanobiochar
contributed to obtaining 3.4-3.9 t/ha of grain with a starch content of 68.1-69.4% in YADSS and 4.5-5.1t/ha, and
the starch content was up to 71.4-72.5% in BCDSS. Increased grain yield (4.6 t/ha) and (5.3 t/ha) and the highest
starch content (71.2 %) and (72.5 %) were provided by the combined use of drugs at a rate of 4 g/kg. The use of
biological products provided a significant increase in the energy productivity and economic efficiency of common
sorghum. The highest yield of solid fuel (9.01 t /ha), bioethanol (2.34 t/ha) and energy (202.8 GJ /ha) and the
highest economic efficiency (profit - 36.46 thousand UAH /ha, profitability - 107.77%) and the maximum energy
coefficient (9.43) were recorded with a complex combination of Mycofriend and BM-nanobiochar at rates of 4

g/kg.
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JopaTrkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [10ITaBChKMIA IepKABHMII arpapHuMii yHiBEpCUTET
Kopg 3a €IPIIOY: 00493014

Micue3HaxoaKeHHs: Bys. CkoBopoau, [TonTasa, [TonTaBcbkuii p-H., 36003, Ykpaina

dopma BracHOCTI: JlepxaBHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

Imentudikarop ROR: https:/ /ror.org/01s344n79

Penensentu

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. IBanina Bagum BitamifioBuy

2. Vadym V. Ivanina

KBasigikanis: x. c.-r. u., npodecop, 06.01.04
ImenTudikarop ORCID ID: 0000-0002-9471-114X
JonaTkoBa iHdopmalist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT 6iOEHEPTETUYHUX KyJIbTYP i LIyKPOBUX GyPAKIB

HaujonasnbHoi akazemii arpapHyx HayK YKpaiHu

Kopg, 3a €IPIIOY: 00489780

MicuesnaxomerHﬂ: ByJI. KitiniyHa, Kuis, 03141, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HanjonanbHa akageMis arpapHUX HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Cabnyk Bacunb TpoxumoBuy

2. Vasyl T. Sabluk

KBasigikanis: n. c.-r. 1., npodecop, 06.01.09
ImenTudikarop ORCID ID: 0000-0002-6124-4346
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT 6iOEHEPTETUYHMUX KyJIbTYP i LIyKPOBUX GyPAKIB

HaujonasnbHoi akazemii arpapHyx HayK YKpaiHu

Kopg 3a €IPIIOY: 00489780

Micuesnaxomxeunﬂ: ByJI. KitiHiyHa, Kuis, 03141, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HanjjonanbHa akageMis arpapHUX HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aki04Hi BimoMocTi
Biacue IpizBume Im's ITo-6aThKOBI Aoponin Bononumup Apkaziinosnd

TOJIOBH pajgu



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

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

Hoponin Bonogumup ApkaniioBruy

Pementok Csitnana OsekcangpiBHa

Opuenko TersiHa AHaToJIiBHA

IOpuenko TeTsHa AHaTOJiiBHA



