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Pedepar:

1. HaykoBa HOBM3HA [OCJIIIKEHb. YIIepLIe: IPOBEAEHO AOCIIAKEHHS OKPEMUX arpOEKOJIOrTYHUX IIOKA3HMKIB
POIIOYOCTI YOPHO3€MY TUIIOBOTIO il [I0CIBaMM COHSIIITHUKY, sIKMU 3armasb 20, 40 i 60 % Bin CiBO3MiHHOI 111011,
30KpeMa, BU3HauyeHo pH, enekTpodiznyHi MOKa3HUKYU Ta BMICT BOJOPO3YMHHUX COJIEN KaTiOHIB KaJbllilo, HATpPilo Ta
KaJlilo y I'PYHTI; HOCJIiIPKEH] POCIIMHHI 3pa3Ky COHSLIHUKY (KOIIMKY, CTe6J1a i KOPiHHS) Ha BMICT OXXUBHUX
€JIEMEHTIB 3aJIEXKHO BiJj HACUYEHHS HUM CiBO3MiH; JJOBEIEHO, 110 COHSIIIHUK i3 4aCTKOI0 10 40 % y ciBO3MiHi He
MIPU3BOIUTE A0 MOTipUIEHHS IOKUBHOTO PEXXUMY I'PYHTY; BCTAHOBJIEHO, 1110 TP HACUYEHHI CiBO3MiHN COHSIIIHUKOM
Ha 60 % BifOyBaeTbCsl iIHTEHCUBHA JisITIbHICTD 11€J110J1030PYHHIBHUX MIKPOOPTraHi3MiB y I'PYHTI; IpoBeeHi
PO3paxyHKU €KOHOMIYHOI Ta eHepreTUYHoi e(peKTUBHOCTI CiBO3MiH 3 HacuyeHHIM 20, 40 i 60 %. Habynu
IOJAJIbLIOTO PO3BUTKY: NOCJIIIPKEHHS IOA0 OOIPYHTYBAHHS JOLIIBHOCTI 30i/1bII€HHS YACTKYU COHSIIHUKY Y

KOPOTKOPOTAaLiHUX CiBO3MiHax. MeTa JOCIiIPKEHHS — OL[iHUTH arpOE€KOJIOTIYHMI CTaH I'PYHTY [IPY BUPOLIyBaHHI



COHSIIIHUKY 3 Pi3HUM HAaCUYEHHSIM y CiBO3MiHaxX KOPOTKOi poTallii B ymoBax JliBo6epeskHoro Jlicocteny YkpaiHu.
J17151 [OCSITHEHHS MIOCTaBJIEHOI MeTHU 6YJI0 NIepedadyeHo BUPIlIEHHS HACTYITHUX 3aB/IaHb: TPOAHAJi3yBaTH
CIIPSIMOBAHICTb 3MiH [TOKa3HUKIB POJIOYOCTI I'PYHTY 3aJIESKHO Bif] YACTKM COHSIIHUKY B CiBO3MiHi; BU3HAYUTHU
BOAHO-(]i3nyHi, arpodi3nyHi, es1eKTpoPi3nyHi I arpoxiMiuHi NOKa3HUKY I'PYHTY 3@ Pi3HOTO HACUYEHHS CiBO3MiH
COHSIIIHMKOM; PO3PaxyBaTy PiBeHb BOJOCIIOKMBAHHS COHSILIHUKY B Pi3HUX CiBO3MiHaX; ZOCIIAUTH MIKPOOGiOIOTiuHy
aKTUBHICTb [PYHTY B IIOCiBax COHSIIHUKY 3aJIEKHO Bifl [1epiofly MOro NOBEPHEHHS Ha MONEPEHE MICLie; BCTAHOBUTU
BILJIMB IIMTOMOI YaCTKU COHSIIIHMKY Ha HOTO BPOXXANHICTh Ta IPOLYKTUBHICTD; OLIIHUTU €KOHOMIYHY 11 EHEPreTUYHY
e(eKTUBHICTb BUPOIIYBAaHHS COHSIIHUKY 32 Pi3HOrO HACUYEHHSIM HUM CiBO3MiH. [lucepTauiitHy po6oTy 6ys10
BMKOHAHO Y paMKax iHilliaTUBHUX TeMaTukK Kadenpu 3emyiepodbcTaa Ta repbosiorii im. O. M. Moskeiika: «Po3poburtu
JNaHpmadpTHO-aNaNTUBHI OCHOBYU CYy4aCHUX CUCTEM 3eMJiepoOCTBa JliBobepeskHoro Jlicocreny Ta IliBHiuHOro Crenmy»
(N¢ nepxaBHoi peectpatii 0117U002512), «Po3po6uTy TeOpeTUYHi OCHOBU I'PYHTO33aXUCHOI CUCTEMU 3eMJIepOOCTBa
B JliBoGepesxxHomy Jlicocteny Ta IliBHiuHOMY CTeny Ykpainu» (N2 nepskaBHoi peecrpauii 0121U108245), 'IT 3 TOB
«Haykosuii [Tapk «<ATPO30OOBET»» (HIP N2 05/21/[1). Takox 6ys10 oTpuMaHo rpaHT Ha Temy «Influence of
saturation of short-term crop rotation with sunflower on soil moisture» y pamkax npoekry Yecbkoi Pecry61iku
«Interuniversity cooperation as a tool for enhancement of quality of selected universities in Ukraine» 2019-2021.
J7151 BUPpiLIeHHS [TOCTaBJIEHUX 3aBHaHb LOCIIIKYBaIU ITATUIIIIbHI CIBO3MIHM, Y CTPYKTYPI SKUX, 4aCTKa COHSIIIHUKY
ckiapgana 20, 40 1 60 %. [lng BCTaHOBJIEHHS BIUIMBY HACUYEHOCTI CIBO3MIH COHSIIHMKOM Ha POLI0OYiCTb YOPHO3EMY
THIIOBOTO OYJIO JOCJIIKEHO TaKi arpOeKOJIOTiUHiI TOKa3HVUKU: BOAHO-(Pi3nyHi, arpodi3nyHi, arpoximMidHi Ta
eJ1eKTpoPi3nyHi; yMiCT BOLOPO3YMHHUX KATiOHIB; LI€JII0JI030iTUYHY aKTUBHICTb I'PYHTY. YCTaHOBJIEHO, 110 NIpU
BHCOKIl1 4aCTLli COHSIIHUKY B CiBO3MiHi MOTipIIyIOThCS BOAHO-(Pi3NYHI TOKa3HUKU POMIOYOCTi I'pyHTY. Haiibinbiue
IOCTYITHOI BOJIOTH 33 OCIHHbO-3MMOBUI | pAHHBOBECHSIHMI NI€PioiY HAKOIIMYYBAJIOCs Y I10J1i COHSIIIHUKY I1pU
HacudeHHi 20 %. Bu3Ha4yeHo, W0 WiIbHICTh CKIIaIeHH OPHOTIO IIapy IPYHTY Ha AOCIiIKYBaHUX BapiaHTax
3HAXOAWJIACs B ONTUMAaJIbHUX MeXXax 171 COHSAMHUKY — 1,07-1,11 1 /cMm3, 3 He3HaYHUM MiIBUILIEHHSM ii 3HaYeHb y
CiBO3MiHi i3 HacndeHHAM 60 %. Hallkpaia OCTPYKTYPEHICTh OPHOTO APy IPYHTY CIIOCTEpirangacs mif rnocisamu
COHSIIHMKY 32 HACUYEHHS HUM CiBo3MiHM 20 %, Mpo 10 CBigUUTh KOePillieHT CTPYKTYpHOCTI — 1,2. BcTaHOBIIEHO,
IO I'PYHT IIif, TOCiBaMM COHSIIIHMKA MaB HU3bKY 3a0€311eUeHiCTb JIETKOTIIPOTi3HUM a30TOM, CEPEIHIO
3abe3nevyeHicTs — pyxoMum pochopom Ta nifBuleHy — 0OMiHHMM KajieM. BusHaueHo, o y mapi rpyHTy 0-30 cm
nokasHuK pH Ha BapiaHTax 3 HacudyeHHAM 20 140 % 3HaXOOMBCS Yy MEKax HENUTPAJIbHOI peaKLii IPyHTOBOTO
cepenosuia — 7,0-7,3, 0 € ONTUMAaJIbHUM JJI1 BUPOILIYBaHHS COHSIIHUKY. BUSIBIEHO BUCOKY MiKpO6ioOTiuHy
aKTUBHICTh OPHOTO Iapy I'PYHTY B IOJIi COHSIIHUKY 3 Hacu4eHHsIM 60 %. OCo6I1BO BaKIMBE 3HAUEHHS [1JIS
€JIEKTPOIIPOBITHOCTI MaJjia BUCOKA HasIBHICTh BOJOPO3YMHHUX COJIEN KATiOHIB KaJbllil0, PiBeHb KOPEJLii MK IUMU
nokasHukamu ckias 1,00. HaliBumumii ymict cionyk Ca2+ 6yB Ha BapiaHTi 3 4aCTKOIO COHAIHUKY 60 %. B opHOMY
api I'pyHTy MOro KinbKiCTb Oys1a Ha piBHi 312 Mr /1. [Ipy HacuveHHi ciBo3MiH coHsimHUKOM Ha 20 140 % 6ys10

OTPUMAaHO BUCOKUI BpOKall HaciHHS COHSAMHUKY. Ha nux BapianTax BiH 6yB Ha piBHi 3,01-3,13 T/ra.

2. Scientific novelty of the research. For the first time: some agroecological indicators of typical chernozem fertility
under sunflower crops, which occupied 20, 40, and 60 % of the crop rotation area, were studied, in particular, pH,
electrophysical parameters, and the content of water-soluble salts of calcium, sodium, and potassium cations in
the soil were determined; sunflower plant samples (baskets, stems and roots) were examined for the content of
nutrients depending on the saturation of crop rotations; it has been proven that sunflower with a share of up to 40
% in the crop rotation does not lead to a deterioration in the soil's nutrient regime; it was found that when the
crop rotation is saturated with sunflower by 60 %, intensive activity of cellulose-degrading microorganisms in the
soil occurs; calculations were made of the economic and energy efficiency of crop rotations with a saturation of
20, 40 and 60 %. The research to substantiate the feasibility of increasing the share of sunflower in short rotation
crop rotations was further developed. The aim of the study is to assess the agroecological state of the soil when
growing sunflower with different saturation in short-term crop rotations in the conditions of the Left-Bank
Forest-Steppe of Ukraine. To achieve this goal, the following tasks were envisaged: analyse the direction of
changes in soil fertility indicators depending on the share of sunflower in the crop rotation; to determine water-
physical, agrophysical, electrophysical, and agrochemical soil parameters at different saturation of crop rotations



with sunflower; calculate the level of water consumption of sunflower in different crop rotations; to study the
microbiological activity of the soil in sunflower crops depending on the period of its return to its original place; to
determine the impact of the sunflower share on its yield and productivity; to evaluate the economic and energy
efficiency of sunflower cultivation with different saturation of crop rotations. The dissertation work was carried
out within the framework of the initiative topics of the Chair of Farming and Herbology named after A. M. Mozeiko:
"Development of landscape-adaptive bases of modern farming systems of the left-bank Forest-Steppe and
Northern Steppe" (state registration number 0117U002512), "To develop theoretical foundations of soil protection
system of agriculture in the Left-Bank Forest-Steppe and Northern Steppe of Ukraine" (state registration number
0121U108245), CCI with AGROZOVET Science Park LLC (SRW N¢ 05/21/D). We also received a grant for «Influence
of saturation of short-term crop rotation with sunflower on soil moisture» within the framework of the project of
the Czech Republic «Interuniversity cooperation as a tool for enhancement of quality of selected universities in
Ukraine» 2019-2021. To solve these problems, five-field crop rotations were studied, in the structure of which the
share of sunflower was 20, 40 and 60 %. To determine the effect of sunflower crop rotation saturation on the
fertility of typical chernozem, the following agroecological indicators were studied: water-physical, agrophysical,
agrochemical and electrophysical; cellulosolytic activity of the soil, water-soluble cations and soil pH. It was found
that with a high share of sunflower in the crop rotation, water and physical indicators of soil fertility deteriorate.
Most of the available moisture during the autumn-winter and early spring periods was accumulated in the
sunflower field at a saturation of 20%. It was determined that the density of the tilth layer of soil in the studied
variants was within the optimal range for sunflower - 1.07-1.11 g /cm3, with a slight increase in its values in the
crop rotation with a saturation of 60 %. The best structured topsoil was observed under sunflower crops with a
crop rotation saturation of 20 %, as evidenced by the structural coefficient of 1.2. It was found that the soil under
sunflower crops had a low supply of easily hydrolysable nitrogen, an average supply of mobile phosphorus, and an
increased supply of exchangeable potassium. It was determined that in the soil layer of 0-30 cm the pH value in
the variants with 20 and 40 % saturation was within the range of neutral reaction of the soil environment - 7.0-7.3,
which is optimal for growing sunflower. High microbiological activity of topsoil in a sunflower field with a
saturation of 60 % was found. Especially important for electrical conductivity was the high presence of water-
soluble salts of calcium cations, the correlation between these indicators was 1.00. The highest content of Ca2+
compounds was in the variant with a share of sunflower of 60 %. In the topsoil, its amount was at the level of 312
mg /1. With the saturation of crop rotations with sunflower by 20 and 40 %, a high yield of sunflower seeds was
obtained. In these variants, it was at the level of 3.01-3.13 t /ha.
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