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1. Po3po6s1eHO NpaKTUYHi peKOMEHallii 32aCTOCYBaHHS JUT€CTaTy. BCTaHOBIIEHO, IO AOLIIbBHUM € PAaHHbOBECHSHE
MiPKUBJIEHHS MIIEHUL 031MO] PiKUM AUrectaTom A03010 10 M3 /ra, 10 3aMiHUTh BHECEHHSI CUHTETUYHUX a30THUX
IoOpuUB 3arajbHOIO 103010 109 Kr/ra 1. p. HarpoBecHi Ta Ha ctafii BBCH 28-29. 3a takoro cleHapio yJo6peHHs
BPO>KaiiHiCTb 3€pHAa MOXKe CTaHOBUTH 7,64-8,68 T/ra 3a BMicTy 6iska 10,7-11,4 % 3a71€XHO Bif] IOTOJHUX YMOB.
OuiHeHo pi3He NOeIHAHHS IUTeCTaTy 3 MiHepaJbHMMU JOOPUBAMU MOPIBHSIHO 3 TPAIULIIMHOI CUCTEMOIO
3aCTOCYBaHHSI JOOPUB i BCTAaHOBJIEHO e(PeKTUBHICTb HOTro BHECEeHHS B 1031 20 M3 /ra abo B [1O€IHAHHI 3 aMiakoM
BOJHMM Y BiJHOIIEHHI 3a a3oToM 1:13a no3u N200. [lo3u BHECEHHS a30TY 3 Pi3HUMU y0O0PIOBAJIbBHUMU
[IPOAYKTaMU Y IiIPKUBJIEHHS Ta CTaAil pO3BUTKY POCJIVH MNIIEHULi O3MMOi iCTOTHO BIIMBAIOTh HA BMICT a30Ty
MiHepasIbHUX CMOJYK y B mapi rpyHTy 0-40 cM. [TiIpKUBI€HHS] AUT€CTaTOM, ITOPIiBHSHO 3 a30THUMU JOOPUBaMU,

IOJIIIIIye a30THUM PEXXMUM IPYHTY B KiHIIi BereTallii nueHuii o3umMoi. Y100peHHs MIIeHU1li 03MMOi a30THUMU



noopusamu (109 kr/ra 1. p.) i gurectatom 3abesnedye npupict ypoxainHocri 0,60-2,4 T/ra abo Ha 10-41 % i
BHIDKYETHCS 3i 301/IbIIEHHSIM 03U BHeCeHHs aurectaty 3 10 mo 20-30 m3 /ra. 3a no3u gurecrary 10 m3 /ra
CIIOCTepiraeTbcst inlle TeHAEHIis 10 3HUKEHHS BPOXKaHOCTI 3€pHa IOPIiBHSIHO 3 BUPOOHUYMM KOHTpoJieM (N109)
Ha 0,31 T/ra a6o Ha 4 %. [1inKuBJIEHHS NIIEHNi 03MMOI JUreCTaTOM HalpoOBeCHi fo3amu 6inbil sik 30 M3 /Ta He
CIpusie JOCTOBIPHOMY MiIBULIIEHHIO BPOXKAMHOCTI NieHu1i 03uMoi. 3a #ioro no3u 30 M3 /ra 3abe3nedyeTbes
(opMyBaHHS LOCTOBIPHOTO NPUPOCTY BposkaHoCTi 3epHa — 0,78 T/ra abo Ha 15 % MopiBHSIHO 3 KOHTpPOJeM 6e3
IiI>)KUBJIEHB, aJl€ NIPY LIbOMY IIOCTYIAETHCSI BUPOOHUYOMY KOHTPOJIIO 3 MiJI)KMBJIEHHSIMU I10CiBiB a30THUMU
MiHepasbHUMU 1o06puBamu 1o3oto 109 kr/ra g. p. [ligsuieHHs 1o3u gurectary 10 50 i 70 T/ra 1OCTOBIpHO He
3MiHIOBaJIO BPOKAWHICTh 3€pHA IMOPIiBHIHO 3 aOCOIOTHUM KOHTPOJieM. PAHHbOBECHSIHE TiI>KUBJIEHHS MIIEHUIT
031Moi purectatoM y 103i 10-30 M3 /ra 3a BIIJIMBOM Ha ITOKA3HUKMU SIKOCTi 3epHa He I0CTYNAETbCS TPALALIiMHIN
36ip 6isika 3 OAMHULIi IO TOCiBY 3HVDKYETHCS BiANoBigHO Ha 16 1 42 %, 110 [OSCHIOETHCS 3MEHIIEHHSIM
ypoxkaitHocTi 3epHa. [TimpkuBaeHHs nieHuLi o3umoi gurecratoM y f1o3i 10 M3 /ra 3abesneydye iHTEHCUBHICTb
6anaHcy asoty 61,0 %, pocPopy - 168,4 i kamito 200,5 %, 1110 CBiIIUTH IPO HEOOXITHICTb JOJATKOBOTO BHECEHHS
azoty. [Ipu npomy KoedillieHT BUKOPUCTAHHS 3 IUTeCTaTy a30Ty CTaHOBUTH 82,6 %, docdopy - 32,6 i1 kamio 774 % i
BHIDKYETHCS 32 103U Horo BHeceHHs 30 M3 /ra BianosigHo 110 13,9 %, 4,8 1 22,0 %. 3a pi3HUX cUCTEeM yIOOpEeHHS
BPO>KaiiHiCTb KyKypyA3U 30iybl1yeThCs Ha 2,65-2,96 T/ra abo Ha 46-51 % 3a BpO>KailHOCTi Ha KOHTPOJIi 6e3 Jo6pUB
5,80 T/ra. 3a BHeceHHs 10 M3 /ra [urecTary B [NO€AHAHHI 3 aMiaKOM BOJJHUM CIIOCTEpIiraeThCsl TEHAEHLis
36isbeHHs BpoxKaiHocTi Ha 0,31 T/ra abo Ha 12 % NOpiBHSAHO 3 BHECEHHSIM JIMIIe AUrecTaTy B 103i 20 M3 /ra.
BHeceHHs nif KyKypyI3y purecraty B 703i 20 M3 /ra OpiBHSIHO 3 BUPOOHUYMM KOHTpoJieM 200 Kr/ra y BUrisgi
amiaKy BOJHOrO iCTOTHO HE 3MiHIO€ [TOKAa3HUKIB SIKOCTI 3epHa. [Ipy 11bOMy CIIOCTEPIraeTbCs TEHHEHLIiS MOJIIIEHHS
HaTypU 3€pHA Ta BMICTy B HbOMY ITpoTeiny. Haii6inbim cipugTanBo 6anaHc a3oTy, pocdopy Ta Kajlilo B IPYHTI 3a
YMOBU BUJQJIEHHS 3 II0JISI JIMlIe 3epHa KYKypyA3u — BifmosinHo 68,0 kr/ra, 54,11 44,2 kr/ra ckiafaeTbcs 3a
cucremu ypobpenHs urecrar 10 m3 /ra + NBa i 3aranbHoi 1031 a3oTy 200 kr/ra. HaliMeH1Ii BUTpaTH Aurectary Ha
(opmyBaHHs 1 T 3epHa NIIEHUL 03UMOi (4,6 M3) 3ab6e3nedye MiIPKUBIEHHS HUM HallpoBecHi 103010 10 M3 /ra. [Ipn
ubomMy 1 M3 gurecraty cripusie GOpMyBaHHIO 216 Kr 3epHa. Butparu a3oTy o6puB Ha GOpMyBaHHS 1 T IpUPOCTY
BpO>Kalo 3epHa KyKypyZ34 Ha 4 % MeHIIIi OPiBHSIHO 3 BUPOOHMYKUM KOHTposieM (N200 y BUIJIsIi amiaky BOJHOIO) 3
OKYIHICTb a30Ty 36isb1yeThCs Ha 11 % MOPIBHSIHO 3 H10TO BHECEHHSM y BUIJISAL AUrecraty go3somn 20 M3 /ra.
3acTocyBaHHS IUreCTaTy B CUCTEMi YIOOPEHHS MIIeHUIi 03UMOi i KyKypyZ3Uu € eKOHOMIYHO BUIIPABIaHUM i MOXXe
3aMiHMTH IOPOrOBapTiCHI CHHTETUYHI a30THI J06puBa. [Ipy 1bOMYy HEOOXiHO BpaxyBaTH IE€PIl 32 BCce BUTPATHU Ha
TPaHCIIOPTYBaHHS JUTeCTaTy BiJl 6i0ra3oBoi yCTaHOBKU 110 10J1. OKyIHICTb 1 I'PH BUTPAT 3a Pi3HUX CUCTEM
yIOOpeHHSs MIIeHNLi 03MMOi 3MiHIOEThCS B Meskax 0,5-4,8 rpH i € HAUBUILOIO 32 MiJKUBJIEHHS ii IUTeCcTaTOM 103010
10 M3 /ra, HaBiTh 3a 1OTO I1epeBe3eHHs Ha BiiCTaHb 10 56 KM. 3a BHECeHHS MiJ, KyKypy3y 200 Kr/ra a3oTy BapTiCTb
IIPUPOCTY BpO>Kalo 3epHa 3MiHI0eThCA Bifg 20,1 THC. 10 22,5 THC. I'PH/Ta 3aJ71eXKHO BiJ| BapiaHTy JOCJify i €

HaliBuUINOIO 32 BHeCeHHs 10 M3 /ra qurectary B [IO€IHAHHI 3 aMiakoM BogHuUM 1: 1.

2. Practical recommendations for the digestate use have been developed. It has been established that early spring
fertilization of winter wheat with liquid digestate at a dose of 10 m3 /ha is advisable which will replace the
application of synthetic nitrogen fertilizers with a total dose of 109 kg /ha of active ingredient in spring and at the
stage of BBCH 28-29. Under this fertilization scenario, grain yield can be 7.64-8.68 t /ha with a protein content of
10.7-11.4% depending on weather conditions. Different combinations of digestate with mineral fertilizers were
evaluated compared to the traditional fertilizer application system and the effectiveness of its application at a dose
of 20 m3/ha or in combination with aqueous ammonia in a nitrogen ratio of 1:1 at a dose of N200 has been
established. The doses of nitrogen application with different fertilizer products in feeding and the development
stage of winter wheat plants significantly affect the nitrogen content of mineral compounds in the soil layer 0-40
cm. Fertilization with digestate, compared to nitrogen fertilizers, improves the nitrogen regime of the soil at the
end of the winter wheat growing season. Fertilization of winter wheat with nitrogen fertilizers (109 kg/ha of active
ingredient) and digestate provides an increase in yield of 0.60-2.4 t/ha or by 10-41% and decreases with an



increase in the dose of digestate application from 10 to 20-30 m3 /ha. At a digestate dose of 10 m3 /ha, there is
only a tendency to reduce grain yield compared to the production control (N109) by 0.31t/ha or by 4%. Feeding
winter wheat with digestate in spring at doses of more than 30 m3/ha does not contribute to a significant increase
in winter wheat yield. At a dose of 30 m3/ha, a significant increase in grain yield is ensured - 0.78 t/ha or 15%
compared to the control without fertilizing, but at the same time it is inferior to production control with fertilizing
crops with nitrogen mineral fertilizers at a dose of 109 kg /ha of active ingredient. Increasing the digestate dose to
50 and 70 t/ha did not significantly change grain yield compared to absolute control. Early spring feeding of
winter wheat with digestate at a dose of 10-30 m3 /ha is not inferior in terms of its impact on grain quality
indicators to the traditional system of fertilizing it with synthetic nitrogen fertilizers. With an increase in the
digestate dose to 20 and 30 m3 /ha, the protein yield per unit of sown area decreases by 16 and 42%, respectively,
which is explained by a decrease in grain yield. Feeding winter wheat with digestate at a dose of 10 m3 /ha provides
an intensity of nitrogen balance of 61.0%, phosphorus - 168.4% and potassium - 200.5% which indicates the need
for additional nitrogen application. At the same time, the utilization rate of nitrogen from digestate is 82.6%,
phosphorus - 32.6%, and potassium - 77.4%, and decreases at a dose of 30 m3 /ha to 13.9%, 4.8%, and 22.0%,
respectively. Under different fertilizer systems, corn yield increases by 2.65-2.96 t/ha or by 46-51% compared to
the yield in the control without fertilizers of 5.80 t/ha. When applying 10 m3 /ha of digestate in combination with
aqueous ammonia, there is a tendency to increase yield by 0.31 t /ha or by 12% compared to applying only digestate
at a dose of 20 m3 /ha. Application of digestate to corn at a dose of 20 m3/ha compared to the production control
of 200 kg /ha in the form of aqueous ammonia does not significantly change grain quality indicators. At the same
time, there is a tendency of improving the grain unit and its protein content. The most favorable balance of
nitrogen, phosphorus and potassium in the soil, assuming that only corn grains are removed from the field - 68.0
kg/ha, 54.1 and 44.2 kg /ha, respectively, is formed by the fertilizer system Digestate 10 m3 /ha+Nva and a total
nitrogen dose of 200 kg /ha. The lowest digestate consumption for the formation of 1 ton of winter wheat grain (4.6
m3) is provided by its spring feeding at a dose of 10 m3 /ha. At the same time, 1 m3 of digestate contributes to the
formation of 216 kg of grain. The nitrogen fertilizer consumption for the formation of 1 ton of corn grain yield
increase is 4% lower compared to the production control (N200 in the form of aqueous ammonia) when combining
digestate and aqueous ammonia in the fertilizer system in a ratio of 1:1 by nitrogen. At the same time, the payback
of nitrogen increases by 11% compared to its application in the form of digestate at a dose of 20 m3/ha. The use of
digestate in the fertilization system of winter wheat and corn is economically viable and can replace expensive
synthetic nitrogen fertilizers. In this respect, it is necessary to take into account, first of all, the costs of
transporting digestate from the biogas plant to the field. The payback of 1 UAH of costs for different winter wheat
fertilizer systems varies within 0.5-4.8 UAH and is the highest for feeding it with digestate at a dose of 10 m3 /ha.
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HanjjonasnpHoi akagemii arpapHUx HayK YKpaiHu

Kopg 3a €IPIIOY: 00489780

Micue3Haxoa KeHHS: By Kiiniuna, Kuis, 03141, Vkpaina

dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjjonanbHa akazieMisd arpapHux HayK YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. IIpaBpuBa JllogpMuia AHaTosIiiBHA

2. Liudmyla A. Pravdyva

KBasigikanis: 1. c.-r. 1., gon,, 06.01.09



InenTudikarop ORCID ID: 0000-0002-5510-3934

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: BinoepKiBChKuMil HAL[IOHAIBHUE arpapHuii yHiBEPCUTET
Kopg 3a €IPIIOY: 00493712

MicneSHaXO;pKeHHﬂ: 1. CobopHa, Bina llepksa, binonepkiBcbkuit p-H., 09100, YkpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Paccapina Ipuna lOpiiBHa

2. Iryna Y. Rassadina

KBasigikanis: k. c.-r. u., gonu., 06.01.04

InenTudikarop ORCID ID: 0000-0002-6680-6803

JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI OCOOM: YMaHCHKMIL HALIOHATILHUI YHIBEPCUTET
Kop 3a €IPIIOY: 00493787

Micuesﬂaxo,rm(eHHﬂ: ByJI. [HCTUTYTCBKa, YMaHb, YMAaHCBKUH P-H., 20301, YKpaiHa
dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. YepHo Onena IMutpiBHa
2. Olena D. Cherno

KBasigikanis: k. c.-r. u., gou., 06.01.04

InenTudikarop ORCID ID: 0000-0001-5021-9340

JoparkoBa indopmamnist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: YMaHCHKUIl HAlliOHA/IbHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 00493787

Micqesﬂaxo,lpKeHHﬂ: ByJI. [HCTUTYTCBKA, YMaHb, YMaHChKUM p-H., 20301, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBume Im'a Ilo-6aTbKOBi Sluenko Harazist BacuisHa
TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI Sluenko Harasis BacuiisHa

rOJIOBYIOYOTO Ha 3acCifiaHHi

Bi,ILHOBiILaJIbHHfI 3a Hi,uI'OTOBKy KOpOTeeB Mukosia AHaTOTINOBUY
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

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

OisIJIbHOCTI




