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1. O6rpyHTyBaHHS €JIEMEHTIB TEXHOJIOTii BUPOIYBaHHS KYKYPYZ31 Ha CUJIOC 1151 BUPOOHUITBA 6i0razy B yMOBax
[TpaBob6epesxHoro Jlicocteny Ykpainu

2. Justification of the elements of technology for growing corn on silage for biogas production in the conditions of
the Right Bank Forest Steppe of Ukraine

Pedepar:

1. Y puceprauiiiHiii po60Ti HAyKOBO OGI'PYHTOBAHO OCOGJIMBOCTI POCTY, PO3BUTKY 11 (POPMYBAHHS YPOXKAIHOCTI Ta
SIKOCTi KyKypyZ3u (Zea Mays) Ha cujioc sik 6i0eHepreTU4HOI KyJIbTYpU [J1s BUPOOHULITBA 6iorasy, 3aj1e>KHO Bif
3aCTOCYBaHHS MaKpO- Ta MiKpofo6puB B yMmoBax [TpaBobepesxHoro Jlicocrerny YkpaiHu. JJocinKeHHs 3a TEMOIO
IycepTaliiHoi po6oTy BUKOHaHI B 2019-2021 pp. i € CK/1a10BOI0 YaCTHUHOI iHilliaTUBHOI HAYKOBOi TEMATUKU
BinonepkiBChbKOro HallioOHaJIbHOTO arpapHOTro YHIBEPCUTETY 3a 3aBIaHHSIM «HayKkoBe 06IPYHTYBaHHS aJalITUBHUX i
pecypco36epiralourx TeXHOJIOTiN BUPOILyBaHHS CijIbCbKOTOCIIOAAPChKUX Ta 6i0eHEePreTUYHUX KyJIbTYP B yMOBax
LentpanbHoro Jlicocreny YkpaiHu» (Homep fgep>kaBHoi peectpaii 0118 U004125). Y xoai focimKeHHs
BCTaHOBJIEHO BILJIMB MaKpO- Ta MiKpOZOOPUB Ha ITPOXOPKEHHSI [TPOLIECIB POCTY, PO3BUTKY Ta (POPMYBaHHS

IIPOYKTUBHOCTI riOpUiiB KyKypy/A3HU Pi3HUX TPYII CTUTJIOCTI. BusiBieHO BIIIMB aHani30BaHUX HAKTOpPIB HA



(opMyBaHHS IOKA3HUKIB (POTOCUHTETUYHOI aKTUBHOCTI ri6puiB KyKypya3u. OGrpyHTOBAHO 3aCTOCYBaHHS MaKpO-
Ta MiKpoZOOpHUB 1151 MiNIBULIEHHS PiBHS BPO’KAMHOCTI 3€JIeHOi MacH, BUX0y 6iorasy i MeTaHy Ta [IOKpalleHHs
SKICHMX TIOKa3HUKIB 3€JIeHOi Macu ribpuziB KyKypy3u. IIpoBeeHO eKOHOMIUHY 11 6i0€HepreTU4HY OLiHKY
3aIPONIOHOBAHOI TEXHOJIOTIi BUPOILIYBaHHS KyJIbTYpu. [IpakTUYHe 3HaU€HHSI OTPUMAHMX PE3YJIbTATIB MOJISITA€ B
PO3po61Li HAYKOBO-TIPAKTUYHUX PEKOMEH/ ALl BUPOOHUILTBY 11010 BUKOPHCTAHHSI MaKpo- Ta MiKpo#oopuB y
TEXHOJIOTii BUPOIIyBaHHS KYKyPyA31 Ha CUJIOC, SIK 6i0eHepreTUYHOI KyJIbTypU 1151 BUPOOHUITBA 6ioraszy. Ha ocHOBI
OTPUMAaHUX PE3YJIbTATIB PO3POOJIEHO €J1EMEHTHU TEXHOJIOTI BUPOIyBaHHS KYKYpPY/I31 Ha CUJIOC 33 PaXyHOK Iiibopy
€HepreTUYHUX riOpyIiB Ta ONTUMI3alii CUCTEMU KUBJIEHHS POCIMH B yMoBax [IpaBo6epesxHoro Jlicocteny YKpaiHu.
Y 0CKOHaJIEHi €JIeMEHTH TE€XHOJIOTii BUPOILyBaHHS KYKYPYZA31 Ha CUJIOC [I€PEBIPEHO Y BUPOOHUYMX YMOBAX Y
rocnopapcTBax JKutomupcokoi i BiHHUIbpKO0i 06;1acteil. OCHOBHI MOJIOXKEHHS AMCePTallifiHO] Ipalli BUKOPUCTaHO B
OCBITHbOMY IIpoLeci BinoLepKiBChKOro HalliOHAJIBHOTO arpapHOro YHIBEPCUTETY [1JIs1 BUKJIAIAaHHS HaBYaJIbHUX
IucuuILiH «bioenepreTnyHi KyapTypu» i «[IpoeKkTyBaHHS TEXHOJIOTIYHMX MTPOLECIB B POCJIMHHULITBI» 3a
crieniasipHicTiO 201 «ArpoHoMisi». IIpoBeieHO aHasi3 HAyKOBUX JpKepeJl BITYN3HSIHUX Ta 3apyOKHUX BYEHUX LI0T0
IIOTOYHOTO CTaHy 6i0ra3oBoi rasnysi y cBiTi Ta YkpaiHi, BAKOPUCTaHHS CyOCTPATiB POCIUHHOIO [OXOIKEHHS 1J15
OTPMMAaHH 6iorasy Ta BIUIMBY MAaKpO- i MiKpOeJIEeMEHTIB Ha IPOAYKTUBHICTb KyKYPY/A3M Ta BUXiJ 6iorasy Ta MeTaHy.
BcTaHOBJIEHO, 1110 3aCTOCYBaHHSI MAaKpOLOOPUB ITOJOBXYE Iepiof Beretalii KyKypy3u Ha 1-2 nobu, a MikpoZo6puB
HaBIIaKU CKOPOYye 1oro Ha OfiHy 100y. BrsiBieHO TiCHI KOpeJIsiLiliHi 3B's13KM MiXK TPUBaJIiCTIO IIEpiofly BereTaii
riopupiiB KyKypyi3u Ta ripoTepMiuHMMY YMOBAMM B POKU JOCJIiIPKEHb. BucoTa poCInH KyKypyZ3u gocsrana
HaMBUIIMX 3Ha4YeHb Yy ¢a3y BOCKOBOI CTUIJIOCTI 3€pHA Ta CTAHOBUJIA B CEPEIHbOCTUTIINX Tibpuis 222,0-249,0 cMm, a
B ce€peJHbOpaHHix — 212,7-236,7 cM. [Ipu 3acTOCYyBaHHI MaKpOZOOPUB 30iIbIIIEHHS BUCOTHA POCJUH CTAaHOBUJIO
3,4-7,6 %, a mikpono6puB - 1,5-1,8%, nopiBHAHO 3 BapiaHTamu 6e3 iXHbOro BHECEHHs. BimMiueHo, 1[0 MakCcMMasbHa
IJI01IA JINCTKOBOI IIOBEPXHi Oysa y a3y UBiTiHHS KayaHiB y ribpuay KyKypynsu Kapigosc y BapiaHTi i3
3actocyBaHHSIM N120P90K90 ta YaraTera Tenso Cocktail + YaraVita Kombiphos - 49,0 tuc. M2 /ra. B yci nepiogu
0071iKiB criocTepirasnacs nepepara BapiaHTiB i3 3aCTOCYBaHHSIM MaKpo- Ta MiKpOJ0OpHB 3a IJIOLIE0 JIUCTKOBOI
[IOBEPXHI, TOPIBHSHO 3 KOHTPOJIbHUMU. JIOBEMIEHO, 110 IPUPICT YUCTOI MPOAYKTUBHOCTI (POTOCUHTE3Y ITPU
3aCTOCYBaHHI MaKpo#o6puB craHoBuB 2,8-11,6 %, a Mikpogo6pus - 1,0-3,9 %, TOPiBHSIHO 3 KOHTPOJILHUMU
BapiaHTaMu. Y cepeHbOCTUIINX Ii6puiB GOTOCHHTETUYHUI [TOTEeH1iasl MOociBiB 6yB BUIMM Ha 18,6-36,5 %
MOPiBHSIHO i3 cepeHbOpaHHIMU. BCTaHOBIEHO TiCHI KOpEJIALiiiHi 3B'13KM MiXK IJI011[€10 JINCTOBOI TOBEPXHI,
(POTOCUHTETUYHUM ITOTEHIIaIOM Ta YPO>KAMHICTIO 3€JIeHOi MacH ribpuiB KyKypya3u. BusiBieHo, Mo 1npu
3aCTOCYBaHHI MaKpO- Ta MiKpOI0oOpYB 36iIbLIyETHCS Maca POCIMHYU KyKypya3u Ha 12,7-30,8 % ta 0,7-2,8 %,
IIOPiBHSIHO 3 BapiaHTaMu 6e3 iXHbOro BUKopucTaHHs. [1if BIJIMBOM MaKpoJ0OpYB 4acTKa JIUCTKIB i cTebes y
3arajipHill Maci pocnuHu 3MeHyeTbest Ha 0,3-0,8 %, a Mikpogo6pus — Ha 0,1-0,3 %, Tofji SIK YacTKa 3epHa B
3arajibHiil CTPYKTYpi pOCIIMH KyKypyA3u 3poctae Ha 0,3-1,2 % Ta 0,1-0,3 %. BMmicT cyxoi pe4yoBrMHU B pOCINHAX
KyKypyZ3u 6yB y mexxax 31,5-39,9 %, y 3epHi - 58,6-63,4 %, nuctkax- 34,8-37,1 %, obroprkax kayaHa 31,0-34,2 % Ta
cTebi Kykypyasu - 22,9-25,3 %. B cepeiHbOMy 10 [,OCJIily HAWBUIIMM BMICTOM CYX0i pe4OBMHU Bifj3HAYaBCsI
riopup Boratup - 39,2 %. I1in BIIMBOM MaKpo#oOpUB BMICT cyxoi pedoBruHHU 3MeHIyBaBcst Ha 0,3-1,3 %, nopiBHSIHO

3 KOHTPOJIbHUMU BapiaHTamu. 3aCTOCyBaHHS MiKpOLOOpYB He BILJIMBAJIO HA BMiCT CyXOi pEUOBHHU.

2. In the dissertation, the features of growth, development and formation of yield and quality of green mass of
silage corn (Zea Mays) as a bioenergy crop for biogas production are scientifically substantiated, depending on the
use of macro- and micro-fertilizers in the conditions of the Right Bank Forest Steppe of Ukraine. The research on
the topic of the dissertation work was carried out during 2019-2021 and is a component of the initiative topic of
research of the BilaTserkva National Agrarian University under the task "Scientific substantiation of adaptive and
resource-saving technologies for growing agricultural and bioenergy crops in the conditions of the Central Forest
Steppe of Ukraine" (state registration number 0118 U004125) . The influence of macro- and micro-fertilizers on the
growth, development and formation of productivity of corn hybrids of different maturity groups was established.
The influence of the analyzed factors on the formation of indicators of photosynthetic activity of corn hybrids was
revealed. The use of macro- and micro-fertilizers to increase the level of yield of green mass, the output of biogas
and methane, and to improve the quality indicators of the green mass of corn hybrids is substantiated. An



economic and bioenergetic assessment of the proposed crop cultivation technology was carried out. The practical
significance of the obtained results lies in the development of scientific and practical recommendations for
production regarding the use of macro- and micro-fertilizers in the technology of growing corn for silage as a
bioenergy crop for biogas production. On the basis of the obtained results, the elements of the technology of
growing corn for silage have been developed due to the selection of energy hybrids and the optimization of the
plant nutrition system in the conditions of the Right Bank Forest Steppe of Ukraine. The improved elements of the
corn silage growing technology were tested under production conditions in the farms of the Zhytomyr and
Vinnytsia regions. The results of the research were used in the educational process of the Belotserkiv National
Agrarian University in the educational disciplines «Bioenergy crops» and «Design of technological processes in
crop production» for students of specialty 201 «Agronomy». The analysis of the scientific sources of domestic and
foreign scientists regarding the current state of the biogas industry in the world and Ukraine, the use of substrates
of plant origin for obtaining biogas and the influence of macro- and microelements on the productivity of corn and
the output of biogas and methane was carried out. It was established that the use of macrofertilizers extends the
vegetation period of corn by 1-2 days, while microfertilizers, on the contrary, shorten it by one day. Close
correlations between the duration of the vegetation period of corn hybrids and hydrothermal conditions during
the years of research were revealed. The height of corn plants reached the highest values in the phase of grain wax
maturity and was 222,0-249,0 cm in mid-ripe hybrids, and 212,7-236,7 cm in mid-early hybrids. When applying
macrofertilizers, the increase in plant height was 3,4-7,6%, and microfertilizers - 1,5-1,8%, compared to options
without their application. The maximum area of the leaf surface was in the flowering phase of the corn hybrid
Karifols in the variant with the application of N120P90K90 and YaraTera Tenso Cocktail + YaraVita Kombiphos -
49.0 thousand m2 /ha. In all accounting periods, there was an advantage of options with the use of macro- and
micro-fertilizers in terms of leaf surface area, compared to control options. The increase in the net productivity of
photosynthesis when using macrofertilizers was 2,8-11,6%, and microfertilizers - 1,0-3,9%, compared to the
control options. In medium-ripe hybrids, the photosynthetic potential of crops was higher by 18,6-36,5%
compared to medium-early hybrids. Close correlations were established between leaf surface area, photosynthetic
potential and green mass yield of corn hybrids. With the application of macro- and micro-fertilizers, the weight of
the corn plant increases by 12,7-30,8% and 0,7-2,8%, compared to options without their use. Under the influence
of macrofertilizers, the share of leaves and stems in the total mass of the plant decreases by 0,3-0,8%, and
microfertilizers - by 0,1-0,3%, while the share of grain in the total structure of corn plants increases by 0,3-1,2%
and 0,1-0,3%. The content of dry matter in corn plants was in the range of 31,5-39,9%, in grain - 58,6-63,4%,
leaves - 34,8-37,1%, cob wrappers 31,0-34,2 % and corn stalks - 22,9-25,3%. On average, according to the
experiment, the hybrid Bogatyr had the highest dry matter content -39,2%. Under the influence of
macrofertilizers, the content of dry matter decreased by 0,3-1,3%, compared to the control variants. Application of
microfertilizers did not affect the content of dry matter.
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VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. ITanamapyuyk Bitaniin IMuUTpoBUY

2. Vitalii D. Palamarchuk

KBasmigikanis: 1. c.-r. 1., go,, 06.01.09

InenTudikarop ORCID ID: 0000-0002-4906-3761

HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: BiHHMIILKMII HalliOHA/IbHUT arpapHUil YHiBEpCUTET
Kopg 3a €IPIIOY: 00497236

Micneanaxo;pxeuna: ByJs. CoHsIYHa, 6yA. 3, Binnuus, BiHHupKUM p-H., 21008, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InmenTudikarop ROR:

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. Mapyenko Tersana IOpiiBHa
2. Tetiana Marchenko

KBasigikamis: n. c.-r. 1., crapmmii HayKoBu#i ciiBpo6iTHUK, 06.01.05

Imentudikarop ORCID ID: 0000-0001-6994-3443



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUANYHOI OCOOH: [HCTUTYT KJIIMATMYHO OPIEHTOBAHOTO CiJIbCHKOTO

rocrniogapcrsa HanjionanpHoi akazemii arpapHux HayK YKpaiHu

Kopg, 3a €IPIIOY: 44844104

MicueSHaxon)KeHHH: ByJ. OMengHoBUuua-IlaBnenka Muxaina, 6ya. 9, Kuis, 01010, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazieMis arpapHux HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlozincekui Muxkosna BiaguciaBoBuy

2. Mykola Lozinskyi

KBasigikanis: k. c.-r. n., mou., 06.01.05

InenTudikarop ORCID ID: 0000-0002-6078-3209

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI O0COOH: BisonepKiBChKMIl HAL[IOHAIbHUIA arPAPHUIL YHIBEPCUTET
Kopg 3a €IPIIOY: 00493712

Micue3Haxoa>KEeHHS: 1. Cobopha, 6yz. 8 /1, bina Llepksa, binouepkiBcbkuii p-H., 09100, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. ®enopyk Opiit BacunboBuy
2. Yurii V. Fedoruk

KBasigikamis: k.c.-r.u., gow., 06.01.09

ImenTudikarop ORCID ID: 0000-0003-3921-7955

JoparkoBa indpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: BinonepKiBChKUil HalliOHA/IbHUIA arpapHUil yHiBEpCUTET
Kopg 3a €IPIIOY: 00493712

Micue3Haxo0aKeHHS: 1. Cob6opHa, 6yz. 8 /1, bina Llepksa, binonepkiBcbkuii p-H., 09100, Ykpaina
dopma B1aCHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI Kapmnyk Jlecs MuxaiiniBHa
TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI Kapnyk Jlecs MuxaitisHa
rOJIOBYIOYOTO Ha 3acCifiaHHi

BiamoBiganbHUH 32 MiATOTOBKY Kocrsuus [1aBniveHko

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




