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AHoTauyis

Meta po6oTu - BUCBIT/INTU PE3YILTATU MOSIbOBUX AOCIANEHb €DeKTUBHOCTI 3aCTOCYBAHHS PI3HUX
CUCTEM OCHOBHOIo 06pObGITKY rPYHTY rpou BUPOLLLYBAaHHI COI B yMoBax JlicocTerly YKpaiHv Ta BU3HaYUIN
BI1JIMB arpOMeTeopoOsIOriyYHMX YMOB repioqy Bereralii Ha piBeHb 6/0/10riYHOI BPOXaNHOCTI 3€PHa.

Meroagun. /[locriinxeHHS rnpoBOAMIIMCS 3 BUKOPUCTAHHSIM YOTUPBLOX CUCTEM OCHOBHOIO O6pObBITKY
rPYHTY: TRaanUiniHOI (A1), koHcepBYyBasibHOI (A2), Mysib4yBasibHOI (A3) Ta mMiHI-Tin1 (A4). TexHos10ris Bu-
poLLyBaHHS COi 6y/1a TPaANLIVIHOK A1 30HM MPOBEAEHHS AOC/AXEHb, 3@ BUHSITKOM [OC/IAMXYBAHMUX
GaKkTopIiB. E(DEKTUBHICTb CCTEM OOPOBITKY rPYyHTY BCTaHOBJ/IFOBAJ/IACS LLUJIIXOM BU3HaYEeHHS 6i0/10MYHOI
BPOXAMHOCTI COI Ta il CTPYKTYpH. BiosIoriyHa BPOXKaVIHICTb 3€pPHAa BU3HAYas1aCcs 3a rpobHMMM CHOMaMH,
Bigi6paHUMU B TPUKPATHIVM MOBTOPHOCTI AJIS KOXHOIMo BapiaHTa. Y rnpouyeci aHas1i3y rnpobHUX CHOrIB
BU3HAYa/INCS OCHOBHI €/1eMEHTU CTRYKTYPU BPROXAaNHOCTI. CTaTUCTUYHa 06pOOKa AaHMX MPOBOAMIACS
MEeTOLAOM KOPEJIAUIMIHOro aHasli3y. ArpoOMeTeopos1oriyHi yMOBU repiody Beretawuil coi OLiHIOBAaINCS 3a
AaHumm binoyepKiBCbKOI METeoCTaHLil.

Pesynbrarn. Cepesn AOCIAXYBAHUX CUCTEM OCHOBHOIO OBPOBITKY FPYHTY TPRAAULIVMHA CUCTEMAa 3
OPAaHKOK MMOKa3asia HavBULLNK PIBEeHb 6i0/10rYHOI BPOXaMHOCTI 3€pHa COl. 3aMiHa 06pPObGITKY rPYHTY 3
obopoToM rsiacta (OpaHKa) Ta r/iMboke pPo3ryLUyBaHHS (KOHCEPBYBA/IbHa CUCTEMAE) Ha MOBEPXHEBUM
06pPOb6ITOK HEraTUBHO Br1/INBAJ1a Ha GIO/IOrYHY BPpOXaNHICTb. CepenHs 6i0/10rYHa BPOXAKMHICTb 3epHa
COJ 3@ POKM [OCTIONMEHb CTAHOBMAA 27,6 L/Ta, Bapilooynch Big MiHIMabHuX 18,2 u/ra (2018 p., MiHI-Ti/1)
0 MakcumasibHux 38,8 1/ra (2021 p., TPaAWUIFHE CUCTEMA). 3a nepios AOC/iANeHb BiAMIYeHO CyTTEBE
niaBuLLIeHHS cepenHbogoboBux temrnepatyp y dyepBHi (+2,0 °C), aunHi (+1,1 °C) 1ta cepnHi (+2,0 °C).
KopensayiviHin aHa i3 3aCBiA4YMB, L0 3MIHU CepeHbo0060BMX TEMMEPATYP BiAOOPAXAOTHCS Ha PIBHAX
6/0/710rMYHOI BPOXAKMHOCTI COI, MMPUYOMY LLIJIbHICTb 3B’S3KY 3a/1e)XKUThb BiA ¢ha3u POCTY Ta BUKOPUCTAHOI
cuctemu ob6poObITKY rPYHTY. TaKOX 3@ OCTaHHI 4EeCSATh POKIB CYTTEBO 3MEHLLIMNIACS KiJIbKICTb aTMOCcghep-
HUX oragiB y JIITHI MICALI YepBEHb — Ha 23,2 MM, JinreHb - Ha 19,4 MM, ceprieHb — Ha 34,4 mm.

BUCHOBKMU. 5i0/10riYHa BPOXNAVIHICTb 3€pPHa COI noB’a3aHa 3 ymoBamu poky (r = 0,418) ta cucremMoro
OCHOBHOIro obpobitky rpyHTYy (r = 0,404): 3MeHLUeHHS r/inbuHu obpobIiTKYy Ta BiAMOBAa Big 06OpPOTY
n1acTa rnpuv3BOASATb 40 3IMEHLLIEHHS BPOXXAMHOCTI.

3MiHN cepeHboA060BMX TEMIEPATYP BII/IMBAOTL Ha OIO/IOrYHY BPOXAWHICTL COi. [1igBULLIEeHHS
Temnepartypu y TRaBHI (CXoOQu-rNoYaToK riJIKyBaHHS) Ta cepriHi (HasimB 3epHa-4OCTUraHHS) HeratTMBHO
MO3HAYaETLCSH Ha BpoxanHocTi (r = -0,370 ta r = -0,303 BigrnoBigHO). ICHye cepenHivi npsMuv 38’ 930K
i3 cepenHbogoboBO TeMepaTyporo YyepBHS (r = 0,343) 1a criabkuvi npsmMuvt 3B’930K (3 TEMEPATY PO
smnHs (r = O,17D).

KinlbKICTb aTMOCGEepHUX 0rnadiB y TPAaBHI-4YePBHI MPakKTUYHO HE BIIJIMBAE Ha BPOXXaVHICTb. Cos rno-
3UTUBHO pearye Ha ornaagu B CepriHi, rnig 4ac ¢popmyBaHHS 606IB | Ha/IMBY 3€pHa, 0COb/IMBO rpu TPagu-
UINHIVT cucTemi o6pobiTKy royHTY (r = 0,473).

KnroyoBi csnoBa: cosi, 6/0/10rYHa BPOXKANHICTb, CUCTEMU OOPOBITKY rOYHTY, TEMIEPATYPa, Ornaau.
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Beryn.  IHTeHcu@ikaulisi  CiIbChbKOIO
rocrnoaapcTBa MpOTAroOM OCTAHHBOIO CTOJIIT-
TSI BBAXKAETHCS OJHUM i3 OCHOBHUX (haKTOPIB
MOKpaIleHHSI MPOAOBOJIbUOI O€3MEeKH; OTHAK
BOHAa TaKOX cripuse 3MiHi kiaiMmaty [Fellmann
et al.,, 2018; Markiewicz-Keszycka et al.,
2025]. 306iablIeHHsT YaCTOTU €KCTpeMalbHUX
MOrOJHMX SIBUIL MA€ 3HAYHiI HACIAKU SIK
IJIsSI CUIBCHKOTO TOCIIOJApPCTBA, TaK i WIS Cy-
CHiJIbCTBA B LIJIOMY, BKJIIOYAIOUM 3HUXKEHHS
MPOAYKTUBHOCTI arpodgitoueHo3iB [Sarkar et
al., 2020].

Cog € ofHi€l0 13 HAWBaXXJIMBIIIUX CTpa-
TETIYHUX CiJIbCHKOTOCHOAAPCHKUX KYJBTYP
chorogeHHsa [Croubka Ta iH., 2023]. Ilin-
BUILICHUI iHTepeC OO0 BUPOLILYBaHHSI COI IO-
SICHIOETBCS, TOJIOBHUM YMHOM, 11 3IaTHICTIO
(dopMyBaTU BUCOKOSIKICHUX POCJIMHHUIA Oi-
JIOK Ta OJIil0, 110 BUKOPUCTOBYEThCS OaraTb-
Ma Taly3ssMM TIPOMUCIOBOCTI Ta CLIbCHKUM
rocnogapctBoM [Houx, Wiebold, Fritschi,
2014; Gaweda et al., 2020].

VYpoxaiiHicTb coi 0OMEXYIOTh KJIiMaTUy-
Hi (pakTOpH, OCOOIMBO TeMmIlepaTypa i KiJib-
Kicth omaniB [Piper, Boote, 1999; Samarah,
Mullen, Cianzio, 2004; Penalba, Bettolli,
Vargas, 2007; Avila, 2013]. Tomy misa peai-
3alil TOTeHIialy BpOXaWHOCTI COl HeOOXia-
Ha OINTHUMayibHA [ig ($aKTOpiB 30BHILIHHOIO
cepeloBUILIA TIPOTSTOM YChOro Mepioay Bere-
Tauii pocauH [Mixees, 2013].

OcTaHHIM 4YacoM IIOCYLIJIMBI YMOBM Be-
reTaliifHoOrO TepioAy COl MoYyaiy BigMidyaTH-
cg Maitke KoxeH pik [MaiinaHoBuu, Caii-
nak, Kuum, 2022; bingBcbka, bingBcbkui,
2023]. Crocrepiraerbcsi 3pOCTaHHSI IMOKa3-
HUKIB CEpeIHbOPIYHUX TeMmepaTyp, CyMU
AKTMBHMX TEMIIEpaTyp, CYTTEBO 3MiHIOIOTHCS
MOKAa3HUKM CYMM OITa[liB Ta iXHbOI'O PO3IO-
JIUTy TIPOTSTOM MEepioay BereTallii Col.

IlinroroBKa IpPYyHTY € OOHUM i3 Hali-
BAXXJIMBILIMX 3aBIaHb Y CiJIbCBKOMY T'OCIIO-
JMapCTBi, OCKUJIbKM BOHA MAa€ BaXXJIMBE 3Ha-
YeHHsI JJIsl pOCTYy Ta PO3BUTKY pociauH. Jlis
TOro, 100 pocIMHU A0OpEe POCaU, HEOOXil-
HO 3a0€3MeYnTH I'PYHT JOCTAaTHBOK KUJIbKi-
CTIO MOBITPSI, BOAU Ta TMOXWBHUX PEUYOBHUH.
TpaguuiiiHa cuctemMa oOpOOITKY I'PYHTY, 11O
BKJIIOYAE, B OCHOBHOMY, OPaHKY 3 000pOTOM
I1acTa Ta 10JaTKOBY OOpOOKY I'PYHTY, IIUPO-
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TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu

KO po3noBclomxeHa B LleHTpanabHiil €Bporri.
OJnHaK i3 eKOJIOTIYHUX Ta EKOHOMIUYHMX Mip-
KyBaHb BCe Oijbllie yBaru MpUALISETbCS allb-
TepHAaTUBHUM CHUCTeMaM OOpOOITKY IPYHTY,
SKi CIpsSIMOBaHI Ha ITOKpAlUEHHSI 340POB’s
IPYHTY Ta eHeproedekTuBHocTi [Faligowska
et al., 2025].

Ile mociimXeHHS BUCYBa€ rinmoresy, IO
pi3Hi METOAM OCHOBHOTIO OOpPOOITKY I'PYHTY,
MOB’S13aHi 3 Pi3HOI MNIMOMHOIO0 Ta 000POTOM
IiacTa, 3HaYHO BIUIMBAIOTh HAa BPOXKAMHICTh
HACIHHSI COl Ta MEXaHI3MM MpPOTHUIIl TJIO-
OaJIbHUM 3MIHAM KJIIMaTy.

Mertoro 11i€i poOOTHU € BUCBITICHHS pe-
3yJbTaTiB  IOJBOBUX AOCHTIIKE€Hb IOMIO
€(peKTUBHOCTI 3aCTOCYBAHHSI Pi3HUX CUCTEM
OCHOBHOTO OOpOOITKY IpPYHTY IIpM BHPO-
1yBaHHi coi B yMoBax Jlicocteny YkpaiHu
Ta BUM3HAYEHO BILIUB arpoMeTeOpPOJIOTiYHUX
YMOB II€pioy BereTallil Ha piBeHb 0i0JIoTiu-
HOI BpPOXXaMHOCTI 3€pHa.

MeTtoau i matepiaiam. [1oy1b0Bi 1OCTiIXKEH-
Hg npoBegeHi y 2015-2024 pp. Ha yrigggx
YxpHIIIIBT im. JI. Iloropinoro, po3milie-
Hux y binonepkiBcbkoMy paitoHi KniBcbkoi
o0acrTi, 10 HajlexaTbh 10 KuiBchbkoro arpo-
rpyHToBoro paiony IlpaBo6epexHoro Jlico-
creny. [pyHT IOCHiZHOI LUISHKUA — YOPHO-
3€M THUIIOBMIA MajorymMycHuii. JocaimkeHHs
TPUBAIMU TIPOTSATOM JABOX POTALIiiA I’ SITUITLIb-
HOI ITOJIbOBOI 3€PHOBOI CiBO3MIHU 3 TaKUM
YyepryBaHHSIM KYJIbTYp: TOpOX — IILLIEHULS
03MMa — COSl — SIYMiHb SIpUIA — rpevka.

JIJ1s1 BUpOLLYBaHHS COi BAKOPUCTAHO Tpa-
OULIAHY JUISI 30HU TIPOBEAECHHS JOCIiIXKEHb
TEXHOJIOTiIO, 3a BUKJIIOUEHHSIM €JIEMEHTIB,
BKJIIOUEHUX 10 cxemu nociaiaiB. [TonepeaHuk
— TILEHMUI 03UMa. 3arajbHa IUIola AiIsSTH-
Kku craHoBwiaa 32,0 ra, oGjikoBa Iuiolmia —
29,8 ra, NOBTOPHICTh — TpHUpPaA30Ba.

JlocnimKeHHsI TPOBOAMIINCS 32 BUKOPHU-
CTaHHSI YOTUPHOX CUCTEM OCHOBHOIO 0OpO-
OITKY TIPYHTY, KJacH}piKoBaHUX 3a IiXHIMU
XapakTepHUMU ocobOiuBocTamu [HoBoxalib-
Kuit Ta iH., 2017]:

— mpaduyiiina cucmema riepeadavyae mpo-
BOKAlIil0 MPOPOCTaHHS HAacCiHHSI Oyp’sHIB i
najgaauili, pyMHyBaHHS KamuisdgpiB 1 Miapi-
3aHHs Oyp’sHIB (AMCKYBaHHS MiCJIsT 30MpaH-
Hsl TTONepeIHMKa), PO3IYLIyBaHHS I'PYHTY 3
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o0epTaHHSIM CKMOU (OpaHKa) Ha TIIUOMHY
Big 20-22 1o 30-32 cMm i mOBHe 3aropTaHHS
POCIVHHMX PEIITOK Ha TJTMOMHY Bing 6-8 1o
12-14 cMm;

— KOHCep8y8anbHa cucmema BKIIOYAE B
cebe MyJbUyBaHHS TIPYHTY IOAPiOHEHUMU
POCIMHHAMM peIITKAaMU 3 IXHIM 30€peKeH-
HaM (10 50%) Ha TTOBepXHi I'PYHTY Ha TIepiof
ciBOM, 00OpOOITOK BEPXHBOTO LIApy 3 IepeMi-
LIIyBaHHSIM POCJIMHHUX PEIITOK (AMCKYBaHHS
micast 30MpaHHS TIOoNEpeaHMKa), TTMOOKUA
0e3MoIMLEeBUIT OCHOBHUI 0OPOOITOK (UM3€EIb-
HE PO3MYIIYBaHHsI) Ha TMOUHY Big 25-27 no
38-40 cM i moBHe Tipi3aHHs Oyp’sIHiB;

— MmyavuysanvHa cucmema 0a3yeTbCS Ha
MYJbUyBaHHI IPYHTY MNOAPIOHEHUMU pPOC-
JIMHHUMU pelTKaMu 3 IiXHIM 30epexkeH-
HaM (He MeHIne 30%) Ha MOBEpXHi TPYHTY
B nepiof ciBOM, 0OpOOITOK BEPXHBOTO LIApy
IPYHTY OTMCKOBUMM 3HAPSAASIMMU Ha TJIMOU-
Hy 10-12 cM 3 nepeMilllyBaHHSIM POCIMHHUX
PELITOK i MOBHE ITiJIpi3aHHS Oyp’sIHIB;

— cucmema MiHi-mia TIOJISITA€E B MYJIbUY-
BaHHI TPYHTY NOAPIOHEHUMU POCIUHHUMU
peluTKaMM 3 IXHIM MakCHUMaJlbHUM 30epe-
>KEHHSM Ha MOBEPXHI I'PYHTY HA Mepioj CiB-
Ou 1 TOBEepXHEBOMY OOpPOOITKY IPYHTY Ha
MIMOWHY 3aropTaHHSI HACiHHSI.

EdexTuBHICTL 3aCTOCYBaHHSI CUCTEMU
OCHOBHOI'O OOpOOITKY I'PYHTY BCTaHOBJIIOBA-
Jlacsl LIUISIXOM BM3HA4eHHs1 0iojioriyHoi Bpo-
JKaMHOCTI €Ol Ta 11 CTPYKTYpU MOPIBHSIHO 3
KOHTPOJIbHUM BapiaHTOM AOCIiay (TpaauLii-
Ha cucTtema). biojioriyuHa BpoXaiiHiCTh 3epHa
BU3HavaJlacd 3a MPOOHMMM CHOIIAMM, BIii-
OpaHMMM Ha KOXXHOMY 3 BapiaHTIB y TPUKpAT-
Hiii moBTOpHOCTI [['puutaeHko Tta iH., 2003]. ¥
Mpolieci aHali3y MPOOHMX CHOITIB BU3HAYEHO
OCHOBHI €JIEMEHTU CTPYKTypU BpPOXKAWHOCTI
3a KOXXHUM BapiaHToM. CTaTUCTUUYHY 0OpOo0-
Ky JAHUX MPOBEACHO METOIOM KOpPEJISILiiHO-
ro a”amzy [[Jocmexos, 1985].

ArpomeTeopoJioTiuHi YMOBHM Nepioay Be-
reraiii col B pOKM NPOBEAECHHS OOCIIIXEHb
OLliHIOBaJMCS 3a AaHUM bigouepkiBchbKoi
METEOCTAaHIIIl.

Pe3yabratn pocaimxkenb. CepenHs 0i-
OJIOTIYHA BpPOXAMHICTbL 3€pHaA COI 3a POKM
MPOBEICHHS HaIMX AOCIIKXEeHb CTaHOBWJIA
27,6 1/ra, TIpu LILOMY piBeHb OiOJIOTIYHOI
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BPOXaMHOCTI COI CYTTEBO PI3HMBCY 3a Bapi-
aHTaMM 3aCTOCYBaHHS CUCTEMM OOpPOOITKY
IPYHTY Ta POKaMU IMPOBEICHHS AOCIiIKEHb:
MIHIMaJIbHUI PiB€Hb BPOXKAWHOCTI 3€pHa CO1
3a ABi poTtauii ciBo3MiHu — 18,2 11/ra — Bia-
miyeHo y 2018 p. 3a BUKOPMCTAHHSI CUCTE-
MU MiHi-Ti1, MakcuMaiabHuit (38,8 /ra) —y
2021 p. 3a BUKOpUCTaHHS TpaauLiiiHOI cUC-
TeMU OCHOBHOTO OOpOOITKY IPYHTY (Tabu. 1).

3a pe3yabTaTaMy KOpPEJsLifHOro aHalli3y
HaMM BUMSIBJICHO, 1110 Ha piBeHb 0i0JOriyHO1
BPOXKaHOCTI 3¢pHa OBOJIi CYTTEBUI BIUIMB
YUHSITh AOCJHimXKyBaHi Hamu (daktopu. Tak,
OioJioriuHa BpOXKaHICTh MOB’SI3aHa Cepej-
HBOIO TIPSIMOIO KOPEJISILIMHOIO 3aJI€XXHICTIO 3
YMOBaMU POKY, 11O BUPAXKAETHCS KoeillieH-
ToM 1 = 0,418. AHaJIoriyHa cepeHsl KOpesi-
Lii{Ha 3a/IeXXHICTh, BUpaXkeHa KoedilliEHTOM
r = 0,404, HamMu BCTaHOBJIEHA MiX piBHEM
0i0JIOTIYHOT BPOXKAMHOCTI 3epHa i CUCTEMOIO
OCHOBHOTO OOpOOITKY TIPYHTY: 3MEHILECHHS
rIMOMHU OOpOOITKY TPYHTY Ta BiIMOBa Bin
000pOTy MuIacTa CHPUYMHSUIM 3MEHILCHHS
BEJIMYMHU 0i0JIOTiYHOI BpOXKAMHOCTI 3epHa,
10 (popmyBain (PiTOLIEHO3M COI.

biosoriyuHa BpoxXaliHICTh 3epHa CoOi, SK
CBigyaTh pe3yabTaTM HAIIMX JOCHiIXKEHb,
3HAYHO BapIIOETHCS 32 POKAMM Ta 3aJIeXKUTh
Bil cucTteMu oOpoOITKY IpyHTY (puc. 1).

CrocTepexXeHHs IPOTSATOM JBOX pPOTaLiid
II’SITUNJIBHOI CiBO3MiHM BKa3ylOTh Ha iCHY-
BaHHSI TEHJEHLil pOCTy piBHSI OioJOriyHoil
BpPOXXaHOCTI 3epHa CO1 3a BUKOPHUCTAHHS
BCIX JOCJII)KyBaHUX HAMU CUCTEM OCHOBHO-
ro oopoOITKy I'pyHTY, 110 TpadiyHO BigoOpa-
JKE€HO JIiHisIMU TpeHay (puc. 1). 3 orisiny Ha
0OMeXeHY KiJIbKIiCTh (paKTOpiB HOCJiIXeHb
BapToO 3a3HAYMTH, 11O picT Oi0JOriYHOI BpO-
J)KAMHOCTI 3yMOBJIIOIOTH HE JIMIIE CHUCTeMa
00pOOITKY TpyHTY, a ¥ iHIII (aKTopu, 1O
HEe BXOIAWJIM OO0 CXEMHU JOCIHiIiB (COPTOBUA
CKJIaJl, CHUCTeMa 3aXUCTy POCIMH, 3aCTOCY-
BaHHSI PIiCTPEeryJiol4YuX Ta aHTUCTPECOBUX
npenaparis TOLLO).

IIpotsirom nepiony n0cCiKeHb HAMU BiJl-
MIYE€HO CYTTEBI 3MIHU BEJIMYMHU OCHOBHUMX
arpoMeTeopoJIOTIYHMX (PAKTOPiB: MOPIBHSIHO
3 TIOoIepeaHiM OaraTopiyHMM MepiogoM, Ha
100,2 MM 3MeHIIMJIACS cepeaHboOaraTopiu-
Ha cyMma oIaniB, Ha 86,2 MM 3MeHIIWIacs
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Ta6nuusa 1 - BionoriuHa Bpo)XalHiCTb COT Ta arpoMeTeoponoriyHi yMoBu 3a poKkamMu
pocnipXeHb

BionoriyHa Bpo)XaWlHicTb, L/ra ArpomMeTeoponoriyHi yMoBu
CucremMa oCHOBHOro o6-
. ) Onagu, MM A
POOGITKY I'PYHTY © |=5 § -
o .E W
Pik npoBefeHHs gocnigis T 3 ) c ok 53 |E>0| x
S |E82| 5| 5 |¢93| « | BE |¥ES| E
T (23| 8 | T |g228 32 | £ |®ae| b
s S > = 0 > g = S o™
g | £a s I [ak s ox |EE
8§ |g®| 2| = |8 | 23 |33
= x > o ° 2 (=
2015 270 | 25,7 | 23,7 | 19,3 23,9 392,4 | 1556 | 30516 | 0,52
2016 29,4 | 277 | 257 | 22,2 26,3 836,4 | 408,4 | 3288,8 | 1,52
2017 28,4 | 279 | 24,4 | 23,0 25,9 568,1 236,2 | 3205,9 | 0,91
2018 26,0 | 21,6 | 23,2 | 18,2 22,3 496,7 | 261,0 34151 0,76
2019 356 | 30,5 | 270 | 33,7 31,7 355,3 | 254,9 | 3245,3 | 0,85
2020 26,7 | 28,0 | 26,0 | 21,6 25,6 502,7 | 238,2 | 3073,0 | 0,99
2021 38,8 | 24,6 | 28,9 | 35,7 32,0 4251 241,7 | 2892,4 | 0,86
2022 34,4 | 33,8 | 278 | 32,6 32,2 554,0 | 289,4 | 3049,9| 105
2023 30,2 | 29,2 | 23,4 | 28] 27,7 601,1 249,4 | 31879 | 0,82
2024 31,4 | 29,4 | 285 | 26,2 28,9 598,4 | 210,8 | 3399,5| 0,79
CepepHe 3a 30,8 | 278 | 25,9 | 26,1 27,6 533,0 | 254,6 | 3180,9 | 0,91
2015-2024 pp. (A)
CepepHi 6aratopiuHi gna Knicbkoi obnacTi (1975-2014 pp.) (B) 633,2 | 340,8 | 28878 1,29
PizHnuga (A-B) -100,2 | -86,2 2931 -0,38
KoediuieHTH napHoi Kopensauii
Cu- TpaguuinHa -0,253 | 0,098 | -0,431 | 0,079
CTeéMa [ koHcepByBasibHa 0,165 0,166 -0,105 | 0,283
°6§|°°‘ MyJIbYyBasbHa -0,071| 0,098 | -0,288 | 0,223
"THY MiHi-Tin -0,265| 0,067 | -0,438 | 0,057
I'PYHTY
cepenHe -0,167 o015 -0,397 | 0,152

cyMa omajiB 3a Iepiofd Bere-
tauii coi, Ha 293,1 °C 3pocna
CymMa aKTHUBHMX TeMIepaTyp,
IO TIPU3BEJIO 10 3MEHILIEH-
Ha 3 1,29 (cepenne 3a 1975-
2014 pp.) mo 0,91 (cepenHe 3a
2015-2024 pp.) rimportepMiu-
Horo koedinieHTa CeasiHiHO-

350

30,0

50

200

Ba (Tadi. 1).
IIpotsarom 2015-2024 pp. o
CHOCTepiraeTbcH 3pOCTaHHH ) 2015 2016 07 2018 2019 2020 2021 022 2023 2024
Pix uposcaenns gocaizin ma cucresma opoivey rpyury
CepenHbONOOOBUX  TeMIIepa- : e e
Typ Hepioﬂy BereTaHi'l' COi, ----- nimifina (TpagEmifia)  see e il (KOHCCPRVEATLHA) *® ® & ® & (gD (MYILAYBATRA) *ee s e mimnifiEn (MiE-Tin)

Ha 11O BKa3YIOTb a0COJTIOTHI
MOKA3HUKU Ta JiHIA TPEHAY PUCYHOK 1 - YPOXKaMHICTb 3epHa COIi 3a5IEXKHO Bif, CUCTEMU OCHOBHOMO
(pI/IC. 2). 0BpPO6ITKY FPYHTY Ta arpOMEeTeoPOONYHMX YMOB Mepioay BereTauii
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3a nBi porTalii CciBO3Mi-

— CEPEITIA 33 IR POTAI] C
seeeess ripiig (Cepelia 1 ani

inoauing (2015-2024 pp.)

— cepestin GaraTopiuna ane Kniscskoi obnacti (1975-2014 pp.)
potauii ¢i inm (2015-2024 pp.))

HU — TIPOTSTOM Mepioay H0-

22,0

CIiIKeHb — HaMU BiAMIYEHO i

He3HayHe MIABUILICHHYS Ce-

18,0

peaHbOAOO0BOI TEMIIEpaTypu

b
v

TpaBHS 1 CYTTEBE ITiIBUILECH- 3P
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/
=

HS CEpeaHbOJOOOBUX TEM-
neparyp ycix JITHIX MiCSILIIB:

7

12,0
TeMmIlepatypa 4epBHS 3pociia

Ha 2,0°C, nqumHsa — Ha 1,1,

11 nexana

I aexana

1 aexana
11 nexana
111 nexana
1 aexana
Il pexana
1 aexana
11 aexana
I aexana
1 aexana
1 aexana
HI aexana

I aexana

JIHNeNL Cepen Bepeceinh

cepriHsl — Ha 2,0°C.
Pesynbrat = Kopensiiii-

Cepeannonofona Temnepartypa, 0C

HOTO aHaJji3y 3acCBiIYyIOTb,
10 3MiHU CepeaHbOI0O0OBUX
TeMIiepatyp BimoOpaxkamTh-
cd Ha piBHIX OioJoriyHoi
BpoxaiitHocTi 3epHa coi. libHiCTh 3B’S3KYy
3aJIeXKUTh Bil (a3 poCTy Ta PO3BUTKY COL
1 BUKOPUCTAHOI B TEXHOJIOTIlI BUPOILIYBAaH-
HS CHUCTEMU OCHOBHOIO OOpOOITKY IPYHTY
(Tab. 2).

[TigBuiieHHsT TeMmepaTypu B  TpaB-
Hi (da3za cxomiB — IOYATKY TiJIKyBaHHSI) Ta
ceprniHs (¢a3za HaJIMBaHHS 3epHAa — JOCTU-
raHHSI) HEraTMBHO BigOOpa’ka€eTbCsl Ha Be-
JIMYMHI 0i0JIOTIYHOI BPOXaWHOCTI 3epHa Coi,
Npo IO CBigYyaTh KOoe(ilUiEHTH KOpeasuii r
= —0,370 Ta r = —0,303. Hamu BusiBiIEHO
cepenHit nmpsmuit (r = 0,343) KopensLii-
HUI 3B’SI30K MiX BEJIMYMHOIO OiojoriyHoi
BPOXKaMHOCTI i CEpeaAHbOJ000BOIO TeMITepa-
TYpOIO TIOBITPSI YEPBHSI Ta CAAOKUI MpSIMUA
(r=0,111) KopenssuiitHUI 3B’SI30K MiX 0io-
JIOTIYHOIO BPOXXAMHICTIO 3€pHA COl 1 cepen-

PUCYHOK 2- 3MiHa cepenHboooboBUX TEMMePAaTYP MOBITPSA 3a Nepion,
JOCNiIKEHb MOPIBHAHO i3 cepeaHbobaraTopiyHMMM

OMaJiB 32 OCTAaHHI JECSATh POKIB MePEBUIILYBA-
Jla cepeIHboOaraTopiuyHy cymy (puc. 3).

3a JaHMMM KOpEJSLiAHOIO aHajisy,
KUIBKIiCTh aTMOC(EpPHUX ONajiB y nepiof Be-
reTaTMBHOIO PO3BUTKY COI (TpaBeHb — 4ep-
BEHb) IMPAKTUYHO HE IUIMBAE HA BEJIUYUHY
0i0JI0TiYHO1 BpOXalHOCTI 3epHa (Tadia. 3).

Y cepenHboMy BeaMuMHa 0i0JOriYHOL
BPOXAMHOCTI Ta cymMa aTMOC(epHUX OMaiiB
TpaBHS TNOB’sI3aHi KOe(@illiEHTOM KOpes-
uii r = 0,083 3 konuBaHHAM Big —0,098 (3a
KOHCEPBYBAJIbLHOI CUCTEMU OOPOOITKY I'PYH-
Ty) oo 0,285 (3a MyJabuyBaJIbHOI CHUCTEMU).
3HayHa KiJbKIiCTh OIaiB y JUITHI HEraTUBHO
BIUIMBA€E Ha piBeHb MPOAYKTUBHOCTI arpodi-
TOLIEHO3iB COI: MK BEJIMYMHOIO 0i0J0riyHO1
BPOXKAMHOCTI 3€pHAa 1 KJIBKICTIO OMajiB Mpo-
TITOM LIOIO MicCSLsl CepelHiil KoeillieHT

— el 32 AN POTALE

HbOJOOOBOIO TEMITEPaTypOIO
TMOBITPS JIAITHSI. |

“eae s o gininn (cepeans 7 ami porasil cisoxsinat (30132024 pp)

cmoismn (20152004 pp.) —ppeii GaraToprma o Kiiscisol ofascn (1975-2014 pp)

Aingina (cepeany Garaopiusa aan Kuiscaxns odiascri (1975-2014 pp )}

3a ocTaHHi AecdITh POKiB =
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CYTTEBO 3MIHWJIACH KUJIbKICTh
aTMocepHUX omaiiB Ta IXHii
po3nofdia, OCOOJMBO B JIiTHI

micsaui (tabna. 1, tabn. 3), Ha

1[0 BKa3ye JIHIS TPEHAY Ta

/

!

MOPIiBHIHHSA 3 (PaKTUYHUMU

N
Vs

JaHUM HOHepeI[HiX TPUIALUATHU

POKiB CIIOCTEPEXKEHb: CEPEIHS

1 i

u il
AEKada AeKana

AcKaja Jexaia

cyma omajiB 3a YepBeHb 3MEH-
untacsd Ha 23,2 MM, 3a JU-

TpaBCHL

Aekana

Aekaia

uepBent amnent Bepecens

Kinsicts onagis, s

neHb — Ha 19,4 mm, 3a cep-
neHb — Ha 34,4 MM; auile B
TPETIA JeKadl JIMIOHS Ccyma
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KopeJsnii craHoButh r = — 0,309 3 konn-
BaHHSIMM BEJIMYMHU KoedillieHTa Kopessiii
3aJIeXKHO BiJl CUCTEMU OOPOOITKY I'PYHTY Bind
—0,173 (mini-Tin) go —0,709 (MynbuyBajibHA
cUcTeMa).

Cosl MO3UTUMBHO pearye Ha oOIaau B
CeprHi, KOJIW TpUBAaE TIeHepaTuBHA (pasza
PO3BUTKY, TOOTO e (opMyBaHHS 000iB i
HanuBaHHS 3epHa. HaiiGinbiue pearye cos
Ha omaayd B LiEW Iepioj 3a BUPOLIYBAaHHS 3
BUKOPUCTAHHSIM TPaIMLIAHOI CUCTEMU 00-
poOOITKY TPYHTY, LIO MiATBEPIXYE Koedilli-
€eHT Kopensawii r = 0,473 3a cepeIHbOro Koe-
(ditienra r = 0,464.

Oo6rosopenHsa. CBiTOBUII MOMUT Ha COMO
OCTaHHIMU pOKaMM CTaOiJIbHO MiABUILYETh-
cd. Y BiAIoBiab Ha 1€l MONUT 1i BUPOOHU-
LITBO 3pOCTA€E B YCbOMY CBiTi 3aBOSIKM I10-
€IHAHHIO 30UIbLIEHHS ILUIOLI BUPOOHMIITBA
i OinbwIoi BpoxkailHOCTI. 3MiHa KiiMaty B
LlenTpanbHiii €Bporni Ta MiABUIIEHHS TeM-
rnepaTrypu CTBOPIOIOTh MOKJIUBOCTI JJIsI BIIPO-
BaJKEHHSI Ta MOLUMPEHHSI COl B HETpaau-
LiHMUX pailoHax 1i BUpollyBaHHsS [Jongman
et al., 2006; Sobko et al., 2020]. BogHouac
3pOCTAIOUMIA TTOMUT Ha CTajle BUPOOHUIITBO
B YMOBax 3MiHM KJliMaTy Ta aediuuTy pecyp-
CiB IiIKPECII0E HEOOXITHICTh ONTUMI3allil Ta
BIIPOBA’KEHHSI arpoOTEeXHIYHUX IIPUIOMIB,
SIKi MiABUILYIOTh MPOAYKTUBHICTh 0€3 LLIKOAU
JUIST HaBKOJMIIHBbOTrO cepenosuiia [Tilman,
2011]. BpoxkaiiHicTb coi 3ajiexkuThb Big i-
3UYHMX BJIACTMBOCTEM 1 30AaTHOCTI TIPYHTY
30epiratu Boay [da Silva et al., 2022]. Me-
TOAX OCHOBHOI'O OOpPOOITKY I'PYHTY CYTTEBO
BILUIMBAIOTh HA MPOAYKTUBHICTH COI Ta 1HIIUX
CUTBCHKOTOCITOJAPCHKUX KYJIBTYp, (DOopMyrO-
YU CTPYKTYpPY I'PYHTY, BILJIMBAIOUM Ha JWHAa-
MIKY €JIEMEHTIB XXMWBJIEHHS Ta JOCTYITHOI BO-
JIOTH, 1o Oe3rmocepeHbO IMO3HAYAETHCS Ha
PpiBHI BPOXXKaMHOCTI.

3a JaHUMU TIOJbChKUX YYEHMX, BUKO-
pUCTaHHS TpaguliliHOI CUCTEMU OOpOOIT-
Ky IPYHTY 3HAQYHO MiABUIIYE BPOXKANHICTh
3epHa COl TOPIBHSIHO 3 BUPOILYBAaHHSM 0€3
00po0iTKy IpyHTY (HOY-Tia) [Buczek et al.,
2022], 0co0a1BO B pOKM 3 BUCOKMMU TeMIIE-
paTypaMy OpOTSIrOM BereTaliiiHOro Iepiomy
Ta CEPEeIHbOIO KUILKICTIO OMNAaliB y Mepiof
no3piBaHHs1 HaciHHs [Gaweda et al., 2020].
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Ha BupOOHULITBO COI BILUIMBAE POAIOYICTH
IPYHTY Ta BMICT BOJIM B I'PYHTI, 1110 3aJI€XKUTh
Big cucrtemMu oOpoOiTKYy IpyHTY [Acharya et
al., 2019]. BpoxaiiHicThb COlI ILIUJIBHO KOpe-
JIIOE 3 TPYHTOBOIO BOJIOTOIO 1, BiAMOBIAHO,
KinbkKicTio onafniB [da Silva et al., 2022].

PesynbraTy HalmMX OOCTIIKEeHb MiAKpecC-
JIIOIOTh 3HAYHUI BIJIUB METOAIB OCHOBHOIO
00pOOITKY I'PYHTY Ha NPOAYKTUBHICTH COI B
yMoOBax KiaiMaTMYHMUX 3MiH. OTpumaHi pe-
3yJbTaTU CBiIYaTh IPO Te, 10 O0O0poOITOK
I'PYHTY BiJirpa€ Baromy poJjib y BUPOOHULITBI
3epHa coi, 3a0e3reuyoun ONnTUMaIbHUl Oa-
JIJAaHC MiXX YpPOXalHICTIO Ta CTPECOBUMM KJIi-
MaTUYHUMU (paKTOpPaMU.

BucHoBku. 3a pesyabTaTaMM HallUX J0-
CJIII’KeHb YCTAHOBJIEHO BILUIMB arpOMETe0pO-
JIOTIYHUX YMOB Bereraliil Ta CUCTEMU OCHOB-
HOIro OOpOOITKY I'PYHTY Ha IMpPOAYKTUBHICTh
arpo@iToleHOo3iB COi:

1. bionoriyHa BpoOXalHICTH 3epHa coOl
MoB’s13aHa CEPEAHBOIO TPSIMOIO KOPEJISLIii-
HOIO 3aJIEKHICTIO 3 yMOBaMU POKY, 1110 BUpa-
KaeTbesl koedilientoM r = 0,418. CepengHio
KOPEJSLIiNHY 3aJIeXKHICTh, BUpaXkeHy Koedi-
HieHToM r = 0,404, ycTaHOBJIEHO MiX piBHEM
010JIOTIYHO1 BPOXaWHOCTI 3€pHA 1 CUCTEMOIO
OCHOBHOTO OOpOOITKY TIPYHTY: 3MEHILECHHS
rMOMHU OOpOOITKY T'PYHTY Ta BiIMOBa Bij
000pOTy IUIACTa CHPUYMHSIOTH 3MEHILEHHS
BEJIMYMHU 0i0JIOTiYHOI BpOXKAMHOCTI 3epHa,
110 (popmyBain PIiTOLIEHO3M COI.

2. 3MiHM cepeaHbOIOOOBUX TeMIlepa-
Typ BiJoOpaxKaloTbCsl Ha PiBHSIX OioJOriyHOL
BpoxaiitHoCTi 3epHa coi. LlibHIiCTh 3B 3Ky
3aJIeKUTh Bil (a3 poCTy Ta PO3BUTKY COL
1 BUKOPUCTAHOI B TE€XHOJIOTII BUPOIILYBAaHHS
CUCTEMH OCHOBHOI'O OOpOOITKY I'pyHTYy. I1in-
BUILICHHSI TeMIlepaTypu B TpaBHi (¢aza cxo-
JiB — IMOYaTKy TUIKyBaHHS) Ta ceprHi (paza
HaJIMBaHHS 3€pHA — JOCTUIAaHHS) HETraTUB-
HO BigoOpaXkaeThCs Ha BEJMYMHI 0ioJyioriy-
HOI BpPOXKAWHOCTI 3€pHa COl, MpO 1O CBIiA-
yaTh KoedilieHTn kopeysuii r = — 0,370 ta
r = — 0,303. Cepenniii npsamuii (r = 0,343)
KOpEJSLIiNHUI 3B’S130K ICHYE MiX BEJIUYU-
HOIO 0iOJIOriYHOI BPOXAMHOCTI 1 cepeaHbO-
J000BOIO TEMIIEPATypPOIO IMOBITPSI YEPBHS Ta
cinabkuit mpgamuit (r = 0,111) KopensuiiHui
3B’S130K MixX 0i0JIOTIYHOIO BPOXKAMHICTIO 3ep-

Bunyck
36 (50)



The latest technologies in the agroindustrial complex: research and management

Ha col 1 cepeaHbOAOOOBOIO TEMIEpPaTypoIO
MOBITPSI JIAITHS.

3. 3a JaHUMM KOpeIsLiifHOIro aHaisy,
KUIBKIiCTh aTMOC(EpPHUX OMNajiB y nepion Be-
F€TaTMBHOIO PO3BUTKY COI (TpaBeHb — 4ep-
BEHb) MPAKTUYHO HE IUIMBAE HA BEJIUUYUHY
OioJioriuHO1 BpoxaiiHocTi 3epHa. Cos1 10-
3UTUBHO pearye Ha omaad B CEpPIIHi, KOJu
TPUBA€E reHepaTMBHa (paza PO3BUTKY, TOOTO
ne dopmyBaHHS OO0O0IB i HaJlMBaHHS 3ep-
Ha. HaiiGinbuie pearye cos Ha omaau B lLiei
Mepioa 3a BUPOILILYBAHHSI 3 BUKOPUCTAHHSIM
TpaauliiiHOI CUCTeMM OOpOOITKY TIpyH-
Ty, LIO IATBEPAXYE KOeilliEHT KopeJsiiii
r = 0,473 3a cepeaHboro koedilieHTa
r = 0,464.
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Summary

The purpose of this work is to present the results of field studies on the effectiveness of applying
different primary tillage systems for soybean cultivation in the Forest-Steppe zone of Ukraine and the
influence of agrometeorological conditions during the growing season on biological grain yield.

Methods. The studies were conducted using four primary tillage systems: traditional (A1), conser-
vative (A2), mulching (A3), and no-till (A4). Soybean cultivation technology in the experiments was
traditional for the research area, except for the studied factors. The effectiveness of the tillage systems
was determined by assessing the biological yield of soybean and its structure. Biological grain yield
was determined from sample sheaves collected in triplicate for each variant. The main elements of
yield structure for each variant were identified during the analysis of the sample sheaves. Statistical
data processing was performed using correlation analysis. Agrometeorological conditions during the
soybean growing season were assessed using data from the Bila Tserkva weather station.

Results. Among the studied primary tillage systems for soybean cultivation, the traditional system
with plowing showed the highest biological grain yield. Replacing moldboard plowing (traditional sys-
tem) and deep loosening (conservative system) with shallow tillage negatively affected the biological
yield. The average biological soybean grain yield over the research years was 2.76 t/ha, ranging from a
minimum of 1.82 t/ha (2018, no-till system) to a maximum of 3.88 t/ha (2021, traditional primary tillage
system). During the research period, a significant increase in average daily temperatures was observed
in all summer months: June increased by 2.0 °C, July by 1.1 °C, and August by 2.0 °C. Correlation analysis
indicated that changes in average daily temperatures are reflected in soybean biological grain yields. The
strength of the relationship depends on the soybean growth and development phase and the primary
tillage system used in the cultivation technology. Over the past ten years, the amount of atmospheric pre-
cipitation and its distribution have significantly changed, especially in the summer months, as indicated
by the trend line and comparison with actual data from the previous thirty years of observations: the av-
erage precipitation sum for June decreased by 23.2 mm, for July by 19.4 mm, and for August by 34.4 mm.

Conclusions. The biological yield of soybean grain is related to the conditions of the year (r =
0.418) and the main tillage system (r = 0.404): reducing the depth of cultivation and refusing to turn
the layer lead to a decrease in yield.

Changes in average daily temperatures affect the biological yield of soybean. An increase in tem-
perature in May (seedlings-beginning of branching) and August (grain filling-maturing) negatively
affects yield (r = -0.370 and r = -0.303, respectively). There is an average direct relationship with the
average daily temperature in June (r = 0.343) and a weak direct relationship with the temperature in
July (r = O.111). The amount of precipitation in May-June has practically no effect on yield. Soybeans
respond positively to precipitation in August, during bean formation and grain filling, especially under
traditional tillage systems (r = 0.473).

Keywords: soybean, biological yield, tillage systems, temperature, precipitation.
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