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XepCOHCbKMI AepXXaBHUI arpapHO-eKOHOMIYHUI YHIBEPCUTET

MocTtaHoBKa npobnemu. IHTEHCMBHE 3emrie-
pobectBo XX-XXI cToniTh, cCnpsiMoBaHe Ha MakcuMi-
3auil0  ypoxamHoCTi, npu3seno Ao rmobanbHoi npo-
onemn — pgerpagadii rpyHTiB. BTparta rymycy, eposis,
3aconeHHsi, gucbanaHc Mikpodnopm Ta HaKOMUYEHHS
naToreHiB cranu BUKNWKaMu Ansi NPOAOBONbYoi 6es-
nekn Ta eKomnori4yHoi CTIMKOCTI. Y BiAnoBiAb Ha Lie CBIT
WyKae nepexig 0O pereHepaTvBHOIO Ta opraHivyHoro
3emnepobcTBa, e aKkUeHT 3MILllyeTbCa 3 ekcnnyara-
uii Ha BigHOBNeHHs arpoekocucteM. Cepep KynbTyp,
SKi MOXYTb CTaTu OCHOBHUM iHCTPYMEHTOM Takoro
BiQHOBMNEHHS, HECMoAiBaHO BUCTYMaE rpeyka — poc-
NnVHa, BiJOMa CBOE NMOXUBHICTIO, ane HegooLiHEHa 3a
CBOIMW I'PYHTOTBOPHMMU siKOCTAMU. [nsa YkpaiHu, sika
€ OOHUM i3 CBITOBUX NifepiB 3 BUPOOHULTBA rpevyaHoil
Kpynwu, po3yMiHHSA Ta BUKOPWUCTaHHS LibOro noTeHuiany
MOXe CTaTu CTpaTeriyHMM KPOKOM [0 BifHOBIEHHS
POAYOCTI 3eMeNb, 3MEHLLEHHS 3aNeXHOCTI Bif XiMika-
TiB Ta NiABULLEHHS KOHKYPEHTOCNPOMOXXHOCTI Ha €BPO-
NENCLKOMY PUHKY.

Bin ctaHy 300poB'a I'pyHTY 3HA4YHOK Mipoto 3ane-
XWUTb OTPUMaHHSA BUCOKMX, CTabiNbHMX Ta €KOMOriYyHO
6e3ne4yHnx BpoxaiB. ICHYEe MOXMUBICTL 0300POBIEHHS
I'PYHTY Ta POCAMH 3a AOMOMOrOK arpoXiMiYHWUX 3aco-
6iB — npoTe ue LWsX, NoB'a3aHnin 3 BENUKMMU BUTpPa-
Tamy Ta eKOMoriYHMMK pusnkamu, Lo Aa€e SCKPaBUM,
ane KOpOTKOYaCHUI MO3UTUBHUIA edeKT. AnbrepHaTu-
BOI € CUCTEMHUI NiAXia, CIPSAMOBaHNIA HA JOCATHEHHS
BMCOKMX Ta €KOMOriYHO YMCTKX YypOXaiB y AOBrOCTpO-
KOBi nepcnekTuBi. Ha cborogHi came depmepun Ta
BMACHWKN NpUBaTHUX caanb i AavyHnX OiNsHOK akTUBHO
3alHATI NOLYKOM HanbinbLL ekonoriYHMX MeTogiB nia-
BULLEHHS pOAIOYOCTI I'pyHTIB. [ANs yKkpaiHCcbKoro arpap-
HOro CeKTOpy, 4e 3HayHa 4YacTuHa npoaykuii BUpO-
OnseTbCs B NpMBaATHUX rocnodapcTBax Ta Ha depmMax
cepefHbOoro po3Mmipy, Lien NMTaHHs € akTyansHum [5-7].

AHaniz ocTaHHix pocnigkxeHb i nyb6nikauin.
B paHui yac i3 ycnixom nNpakTUKylTb Taki MeToau
MOKpaLLEHHs1 AKOCTi I'PYHTY: BNPOBAKEHHS CiBO3MiH,
opraHisauis 3millaHux nocagoK, BMKOPUCTaHHS opra-
HiYHMX 0O6pMB, KOMMNOCTY Ta Giorymycy, BEpMiKynbTyH-

BYBaHHsl, @ Takox, 6e3nepevyHo, BMPOLLYBaHHsI poc-
NUH-cuaepartis, abo 3eneHnx OobpuB. Y cagiBHUKIB
i ropoiHUKIB HaMBINbLLOK NOMYNAPHICTIO cepen cuae-
panbHUX KynbTyp KOPUCTYKOTLCS pinak OninHUN, XUTO
Ta 3epHOO06OBI cymiwi. Ha »anb, nociBHa rpeyvka sik
LiHHa KynsTypa Ans opraHiyHoro ynobpeHHs Ta 6io-
TNOrYHOTO O3[0POBMEHHST I'PYHTY BUKOPUCTOBYETLCS
HepocTaTHbo. [Monpu 11 34aTHICTbL LWBWMAKO opMy-
BaTW 3Ha4yHy Macy nobiyHoi npoaykuii, npurHivyesaTtu
Oyp’'ssHM Ta akTuBidyBaTM MIKpOBGIOnoriyHi npouecu
B KOPEHEBIM 30Hi, NOTeHLian rpeykm sk ePeKTUBHOro
3eneHoro obpmea i NOKPUBHOT KyNTYPW 3anmLLaeTbes
Maike Hepeani3oBaHUM y Cy4aCHUX TEXHOMOTISAX 3eM-
nepob6ctea [1-3].

3a pgaHumun lMpopoBonbYoi Ta Cinbcbkorocnogap-
cbkoi opraHizauii OOH (FAO), cBitoBe BMPOGHULITBO
rPEYKM KONMMBAETLCHA B Mexax 2-3 MiNbWOHIB TOHH Ha
pik. Jligepamn 3a nociBHMMK nnowamu Ta BaroBuM
36opom TpaguuiiHo € Kutai, YkpaiHa, KasaxcTaH,
CUWA, Bpasunis, ®paHuis Ta MNonbLa. OcTaHHIM Yacom
CrocTepiraeTbCa 3pOCTaHHA iHTepecy A0 Uiel Kynb-
TYypu B 3axigHMX KpaiHax yYepe3 TeHAeHLii 340poBOro
xapyyBaHHs (6e3rnioTeHOBI AieTu) Ta cTanoro 3em-
nepobctea. 3okpema, y ®paHuii, MonbLi Ta kpaiHax
BanTii rpeyuky Bce yacTile BNpoBagXXyOTb Y CiBO3MiHM
SIK MOKPUBHY KynbTypy (cover crop) onsi NomninLeHHs
CTPYKTYpU I'pyHTY Ta 60poTbbu 3 Byp'aHamu [13].

YKkpaiHa TpaauuiiHo € OgHNM 3 HaNGINbLLMX BUPOO-
HUKIB i eKCrnopTepiB rpevaHoi kpynu y cBiTi. ArpoTex-
Hika i BUPOLLYBaHHS 4acTO OpPiEHTOBaHa BUKITHOYHO Ha
OTPUMaHHS 3ePHOBOIO YpoXkato, TOAI NOTEeHLian rpeykm
K cupepanbHOi Ta [pyHTOMONINLWYYOI  KynbTypu
BMKOPUCTOBYETBLCA HepocTaTHbO. [locTae 3aBgaHHA
HAYKOBOTO CUHTE3Y HasiBHUX OaHWUX LLOAO arpoeKkomno-
riYHOro NOTeHLjany rpevkn Ta po3pobkn Ha iX OCHOBI
pekoMmeHgaui Ans il €PEeKTUBHONO BUKOPUCTAHHS
B ymoBax YkpaiHu. Came Le 3aBOaHHsi BU3Ha4Yae MeTy
Ta HanpsIMOK NPEeACTaBIEHOr0 AOCMIAXKEHHS.

MeTta cTaTTi — BUCBITNUTU arpoeKkornoriyHy porb
rPeYKM K cuaeparnbHOi Ta FPYHTOMOMIMWYHYOT Kyrb-
Typu B cuctemax 3emnepobcTtBa, OOrpyHTyBath ii

5
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noTeHuian Anst NiaBULLEHHS POAKYOCTI 'PYHTIB, MODi-
nisauii poccopy, 6opoTbby 3 NatoreHamu Ta iHTErpa-
Lii B yKpalHCbKi arpoeKkocMcTeMn 3 METOK PO3BUTKY
pereHepaTUBHOIO Ta OpraHiyHoro 3emnepobcTea.

OG’ekTt  pocrnigXeHb: rpeyka (Fagopyrum
esculentum Moench) sK arpoekonoriyHui pecypc
y cuctemax 3emnepobceTaa.

MpeameT gocnigKeHb: arpoeKkonoriyHi BacTUBOCTI
rpeyku, il BNNUB Ha poOAYICTb FPYHTY, MoOGinisadito
NOXUBHUX PEYOBWH, (PITOCAHITAPHUIN CTaH Ta NPOAYK-
TUBHICTb CiNlbCbKOrOCNOAAPCHKMX KyNbTYp.

Martepianu Ta MeToauka pocnimkeHb. [ocni-
DXEHHS T'PYHTYETbCA Ha BRacHoOMy aHanisi emni-
PUYHMX Ta CTaTUCTUYHUX [OaHUX, CMPSIMOBAHOMY Ha
OLHKY arpoeKkonoriyHoro mnoTeHuiany rpedkn. Ekc-
nepumeHTanbHy OCHOBY CKnanu pesynbsraty Morbo-
BUX OOCHIOKEeHb, NpoBefeHnx Ha 6asi XepCOHCbKOro
AEePXXaBHOrO arpapHO-eKOHOMIYHOro YHiBepcutety Ta
B rocnogapcteax [iBaHs Ykpainn y 2020—2024 pokax.
[aHi, Wwo cTocyoTbCsa BMNMUBY FPEYKM SIK NonepeaHuka
Ha IPYHT i ypoXalHIiCTb MOCNIJOBHUX KymbTyp, Oynu
OOMNOBHEHI OILINHUMKN CTAaTUCTUYHUMK pagamu Jepx-
ctaty Ykpainm Ta FAO 3a 2015-2025 poku ans aHanisy
3aranbHUX TPEHAiB NOCIBHUX MNIOLL Ta BPOXKAMHOCTI.

[ns o6pobku iHopmaLii 3acTocoBaHO MeToaM CTa-
TUCTMYHOTO aHanidy: po3paxyHOK CepenHiX BenuuuH
i CTaHOAPTHOrO BIOXMMEHHS, KOpensuiiHuin aHania Ta
noOyaoBy MiHINHMX TPEHAIB 3 BU3HAYEHHAM KoedilieHTa
aetepmiHauii (R?). MopiBHANBHY OUiHKY e(eKTUBHOCTI
rPEYKM 3 IHLIMMU cuagepaTtamm NPOBEAEHO LUMSIXOM CUC-
TemaTtusauii Ta y3aranbHeHHsI OTPUMaHNX pe3ynbTaTis,
IO A03BOMUO ChopMyroBaTh KinbKiCHI NMOKa3HWKK i
BnnvBY. Bci 06umcneHHs Ta Bidyanisauis JaHUX BUKOHaHI
3 BUKOPUCTaHHAM nporpamHmx naketie MS Excel Ta IBM
SPSS Statistics 26. Takvn nigxig 3adesneums 00'eKTUBHY
OCHOBY [Ans (OOpPMyBaHHS HAyKOBO OOr'pyHTOBaHMX
BMCHOBKIB LLIOZ0 POrii rpeYkun B cucTemax 3emnepoberaa.

Buknap ocHoBHOro marepiany [oChifXeHHS.
CepenHbopiyHi NociBHI nnoLli nig rpeykoto B YKpaiHi
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3Ha4Ho konmeatoTbes (Big 100 go 300 TuC. ra 3anexHo
Bil POKY i KOH'FOHKTYPU PVHKY), LLO CTBOPOE 3HAYHUIA
noTeHuian ans pauioHanbHOro BUKOPUCTaHHS NOBiYHOI
npoaykuii (conoma, nysra) Ta BMPOBAMKEHHSI TPEYKM
B cupeparnbHi CiBO3MiHW, 0cO6NMBO B 30Hax lNMonicca Ta
Jlicocteny, oe nowvpeHi nerki Ta cepefHi 3a MexaHiy-
HUM CKNagoM I'pyHTU, ONTUMarbHi ANs L€l KynsTypu.

3a paHumn  [epxaBHoi cryx0u CTaTUCTUKK
YKpaiHu, BUPOLLYBAHHS MPEYKM HOCUTb BOMATUNBHUN
xapakTtep [12].

Y 2022-2025 pokax YkpaiHa npautoBana 3a ymoB
BOEHHOrO CTaHy, L0 MOF0 BNAYBATK Ha NIOLLi Ta BPO-
Xan.

YpoxanHicTb rpeykun B YKpaiHi Hag3BnyanHo HecTa-
6inbHa. PisHuus Mix miHimaneHum (2021) Ta makcu-
ManbHuUMm (2020) 3Ha4eHHAMKU cTaHOBUTL NoHaa 0.5 T/ra,
WO € AyXe CYTTEBMM KOnMBaHHsAM. HesBakaruu Ha
KONMMBaHHSA, $KLWO MOpiBHATKM noyvaTtok (2016-2017,
~1.05 T/ra) i kiHeub nepiogy (2024-2025 nporHos,
~1.3 T1/ra), cnocTepiraeTbCcsl 3aranbHe 3pPOCTaHHS
cepeaHbOoi ypoxarnHocTi. Lie Moxe CBig4nTM Npo nocTy-
noBe BMPOBaPKEHHSI KpaLLoi arpoTexHiku, SIKICHILIOro
HaciHHeBOro Matepiany abo Ginbll yBaXKHOroO Nigxoay
[0 B1bopy nonis nig, Kynstypy.

Ipadbik Haragye LnkniyHi XBUAi 3 Nikamy NpubnmnsHo
KOXxHi 3-4 poku (niku: 2020, 2023), 3a gkumu cnigyroTb
cnagun. Monut i uiHn: Y 2024-2025 pokax nNporHoasy-
€TbCS NOJOPOXKYAHHA rpeykn Ha ~20-25%.

[MporHo3 BMpOLLYBaHHS Trpeykn B YkpaiHi [o
2030 poky (niHinHun TpeHa 3a gaHummn 2015-2025 pp.):

- [nowa nociBiB: MNOCTYNOBE CKOPOYEHHS 3
=~ 86,8 Tuc. ra (2025) no = 64 Tuc. ra (2030).

- Banosui 36ip: moxe 3poctn 3 = 160 TnC. T Ao
=~ 189 TuC. T — 3aBASAKMN NiOBULLEHHIO NPOAYKTUBHOCTI.

- YpOXaMHiCTb: O4iKyeTbCs CTabinbHE 3pOCTaHHSA
Bia = 1,8 T/ra po = 2,2 t/ra'y 2030 poui.

MpuunH HM3bKOT BpOXaAMHOCTI rpevkn Garato.
Cepen, HUX 3MEHLUEHHS B palloHax ii BMPOLLYBaHHS
nnou, nig nicamu, BHACIOOK YOro BOHaA 3a3HaEe LUKig-

2016 2018

2020 2022 2024

Pik

Puc. 1. QuHamika eupouwyeaHHs1 2peyku 8 YKpaiHi (2015-2025 p.p.)
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Puc. 2. YpoxaliHicmb 2pey4ku e YkpaiHi (m/2a) 3a nepiod 2016-2025 p.p.
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Puc. 3. ®akmuyHi ma npo2HO308aHi Noka3HUKU eupoujyeaHHs1 2pedyku 8 YkpaiHi (2015-2030 p.p.)

NMBOIO BMAMBY CyXOrO BITPY; HEAOCTATHLO PO3BUHEHI
KOpeHeBa cucTema W fMCTKOBA MOBEPXHS POCIMH
3 pOo3paxyHKy Ha OAHY KBITKY; OCOOGNMBOCTI 3anureHHs
KBITOK, MOB’A3aHi i3 cTateBMM AMMOPQI3MOM, Ta iH.
MpoTe ronoBHOK MPUYMHOKO CRif BBaXaTu HEJOCKOHa-
NiCTb BMPOLLYBaHHS TPEYKMN, CTaBfIeHHS A0 Hei Sk Ao
OpYropsaHoi KynsTypu.

Cepep nepesar rpeykun sk cugepary cnig Buginiu
KOpOTKMI BereTauiviiui nepiog (70-85 gHiB y 3anex-
HOCTI Bifj COpTY), @ TakoX A400pe PO3BUHEHY KOPEHEBY
CUCTEeMY CTPUXKHEBOIO TWMY (JOBXMHA KOPEHIB MoXe
caratu 150 cm), Lo cnpusie rMmMBoKoMy po3nyLLyBaHHO
I'PYHTY, MOMIMLUEHHIO Oro CTPYKTYpW Ta ApeHaxy. Kpim
TOro, rpeyka Jornomarae 3HU3UTU PiBEHb KUCIOTHOCTI
(pH) r'pyHTy, 36aratuTy Oro OpraHiYHNMMK KOMMOHEH-
Tamu, kaniem Ta docopoM. [Ansa yKpaiHCbKMX YOPHO-
3eMiB, CXUNbHUX A0 Aerymidikauii npy iHTEHCMBHOMY
3eMnepobCTBi, a TakoX AN KNUCMOTHUX AePHOBO-MiA-
3onuctnx rpyHTiB [Moniccsa, Ui BNAcTMBOCTI Fpeyku
MatloTb CTpaTeriyHe 3Ha4YeHHs Ans NigTPUMaHHA Ta Bia-
HOBMEHHS eKONOoriYHOI piBHOBarK [7-9].

KpaiHn 3 po3aBrHEHM OpraHiYyHUM Ta pereHepaTus-
HMM 3eMNepo6CTBOM aKTUBHO BUKOPUCTOBYIOTb FPeYKy
3a 11 yHiKanbHi QyHKLUii:

€sponelicbknin Coto3 (PpaHuis, Himeuis, MNonbLya,
Jlutea): TyT rpeyuky BuUCIBalOTb SK MPOMiXHY (catch
Crop) Ta MOKPVBHY KynbTypy MK OCHOBHMMMW. BoHa
edeKkTMBHO 3anobirae BUMUBAHHIO HITPaTIB, NpUAyLLYyeE
po3BUTOK Byp'siHIB (0COBNMBO MiAMapeHHMKa Yinkoro),
a il KOPiHHA po3nyLUye YNNOTHeHi Wwapu rpyHTy. Jocni-
DkeHHst B Monblyi gosenu i 3aaTHiCTb MobGinidysatu
docdop, Lo 0cobnmBo BaXknmeo Ans GigHMX uum ene-
MEHTOM NErknX I'pyHTIB.

CLWA Ta KaHapa: Y cuctemax opraHiyHoro ta Cinb-
CbKOroO rocrnoAapcTBa, OpPiEHTOBAHOMO Ha 36epeXeHHs
pecypciB (conservation agriculture), rpedka — nony-
NSpHWIA BUGIp ANA BigHOBREHHA nonsi. Ii WBMAKWUN
pict (70-85 gHiB) 4O3BONSIE WBMAKO OTPUMATK BENUKY
06'eMHy 3erneHy macy Ons 3aroptaHHs abo Mynbdvy-
BaHHS, LLO 3MEHLUY€e epo3ilo Ta 3barayye rpyHT opra-
Hikoto. Mporpamu nigTpumkn depmepis, Taki sk EQIP
B CLUA, diHaHCOBO CTMMYMIOOTb BUKOPUCTAHHSA
NMOKPVBHUX KYNbTYp, BKITHOYAK4YM FPEYKY.

AnoHisa Ta Kutai: Y uux kpaiHax 3 AaBHbLO iCTO-
Ha MapriHanbHux abo BiOHOBMIOBAHWMX 3eMNAX Ans
NMOKPALLEHHs! IXHbOTO CTaHy Nepes BBEAEHHSIM B iHTEH-
CUBHUIA 0OPOBITOK.
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JocnigXeHHAMN BCTAHOBMEHO, LLO Ha KOpeHeBMX
cuctemax rpedks melwkae go 600 BuaiB Ta pac Aia-
30TpodoHMX i hocdaTomobiniaytoumx MikpoopraHiamis,
LLO BOJMOAiIOTb JOCUTb BUMCOKOK 3AaTHICTIO 40 dikca-
Lii a30Ty. 3a BMICTOM OpraHiYHOro a3oTy B KOPEHsiX Ta
COromMmi rpeyka nuiie TpOXu MOCTynaeTbca 3epHObo-
60BUM KynbTypam, O4HaK nepeBaXae iX 3a KinbKiCTio
JocTynHoro docdopy npubnusHo B 2,2-2,6 pasy.
JocnigkeHHs, npoBefdeHi HayKoBUAMMW, NiATBEPOXKY-
10Th, LLO rpeyka edekTBHO MOBINidye BaXKOAOCTYMHI
dopmn ochopy 3 FPYHTOBOIO KOMMIIEKCY, TpaHcop-
MYHOYM iX Yy NErkogoCTyMHi ANS HacTYyMHUX KynbTyp
dopmu. Lle ocobnuso akTyanbHO Ans rPyHTIB 3 BUCO-
K1MM BMICTOM 3aranbHoro gocdopy, ane H1M3bKOK Noro
OOCTYMHICTHO.

lpeyka OEeMOHCTpye MakcumanbHy eeKTUBHICTb
y mobinisauii dpoccopy (5 6anis), 4OOpPy CTiliKiCTb A0
Oyp'sHis (4 6ann).

Baxnueo nam'dtatu, WO asoT i3 MiHepanbHuX
[00pUB He TiNbKM He MOXe BifLLIKOAYBaTU HEAOCTATHIO
KiNbKICTb T'yMyCy Ta a3o0Ty, L0 BHOCATLCS 3 OpraHikoto,
a 1 Cnpusie 3MEHLLEHHIO BMICTY T'yMYCy B I'DYHTI Yepes
iHTeHcudikaLilo npoueciB 1oro MiHepanisauii. Amxe
camMe rymMyc € OCHOBHUM KOMMOHEHTOM OpraHi4yHoi
PEYOBMHU TPYHTY, SIKMM MOKPALLy€e MOro BOAHO-NOBI-
TPSIHi XapaKTepuCTUKK, NiABULLYE MOrMMHarnbHy 34aT-
HICTb, 3MEHLUYE LUINbHICTb i POOUTL IPYHT BinbLu nyx-
kM. OcobnmuBoro 3Ha4YeHHsi rymyc HabyBae B CUCTEMI
opraHiyHoro 3emnepobcTea. Ha xanb, 6e3nigctunkose
YTPMMaHHS TBapwWH NPU3BOAUTbL OO0 CYTTEBOIO CKOPO-
YeHHs 0obcCsriB BUKOPUCTaHHS THOK. Y Ui cuTyauii
Ha [OOMOMOry NPUXOAsiTb cuaepaTu Ta 3acTOCyBaHHSA
COrMomMM Pi3HMX KynbTyp. BoHu cnpustoTb 36inblueHHIo
BMICTy OpraHiyHoi pe4oBuHM B I'pyHTi. B YkpaiHi npo-
onemun perymicbikauii Ta amucbanaHcy rymycy Takox
€ rocTpmMMm, ocobnmeo B perioHax 3 iIHTEHCMBHUM POC-
NMHHMLTBOM. YKpaiHCbKi arpapii Bce yacTie 3BepTa-
I0TbCA OO0 cuaepaulii sk 4o anbrepHatMBu abo gono-
BHEHHS 0 AediumMTHOro rHot. [OocBig BUKOPUCTAHHS
rpeykn B Ui AKOCTi, 30KpeMa B rocnogapcrsax, Lo
nepexoasaTb Ha OpraHiyHe BMPOOHULUTBO (Hanpuknag,

-~

w

[N]

i

Azot (N)

Docdop (P) OpraHika

mlpeyka mboboei

Byp'AHOCTIRKICTD

H 3nakosi

y KipoBorpagacbkin, BiHHuubKin, YepHiriBcbkin, XXuto-
MUPCBKiA 0bnacTsix), AEMOHCTPYE MO3UTUBHI pe3yrb-
TaTu.

Cnig BpaxoByBaTW, WO e(MEeKTUBHICTb Bif 3arop-
TaHHS B I'PYHT COMNOMMU Pi3HUX KyNbTYp HE € OAHAKOBO.
Y UbOMY KOHTEKCTi rpeyka BUPI3HSAETLCA cepeq iHLMX
KyrnbTyp MOPIBHSIHO BWCOKMM BMICTOM OpraHiyHoro
a3oTy, a TaKoX 34aTHICTIO MiABULLYBAaTU PYyXMMBICTb
dhocdopHUX cnonyk Ta ix JOCTYMHICTb A4S POCIUH.

3rigHO 3 po3paxyHkamu arpoximikiB, 3anexHo Bif
cucteMu yoobpeHHs, pa3oM i3 OpraHiuyHMMK peLlTKaMmm
rpeYkM MOXHa A0AaTKOBO 3abe3neumTy B r'pyHTI Ha
oaviH rektap noHag 300 kinorpamis NOXMBHUX PEYOBUH:
0o 76 kr a3oty, 34 kr dpoccopy, 202 kr kanito Ta 15 kr
marHito. [1ns cy4acHux yMoB, e BHECEHHS CONIOMM 3ep-
HOBWX (MWEHUL, SYMEHI0) € NOLUMPEHOI MPAKTUKOIO,
BaXXMMBO MPOBECTM MOPIBHSAMbHUIA aHani3 egeKTuB-
HOCTI pi3HMX BMAIB cornomu. JocnigkeHHs, npoBeaeHi
Ha ©0a3i XepCOHCBLKOro [AepXaBHOro arpapHO-eKoHO-
MIYHOrO YHIBEPCUTETY, BKa3ylTb Ha Te, WO coroma
rpedkn mMae Oinbll cnpuaTnvBe cniBBigHoOWeEHHS C:N
(Byrmeupb-a30T) NOPIBHSHO 3 CONMOMOIO 3€PHOBMX KOMO-
COBUX, LLO CMNpuUsie LIBMALWOMY ii po3knagaHHwo 6es
pu3uky immobinisauii (3B's3yBaHHSA) as3oTy B 'PYHTI Ha
Tpusanumn nepiof. Pesynstatun gocnimpxkeHs (Puc 5) nia-
TBEPOXKYIOTb, LU0 rpeyvka € BUHATKOBO 36anaHcoBaHUM
cuaepaToM 3 BUCOKMM NMOBEPHEHHAM Karlito Ta NOMipHO
BMCOKMM — @30Ty i chocdopy

[oBeaeHo, Wwo JoaaTkoBe HAAXOMKEHHS MOXMBHUX
PEYOBMH MPU 3a0PHOBaHHI CTEPHI Ta COMOMU TPEYKn
NigBULLYE BPOXaWHICTb KynbTyp $Ki  BUPOLLYIOTbLCH
B nofanbLuin ciBo3miHi Big 7-10%. Mpu ybomy Bigna-
pae notpeba y BHECEHHI KOMMEHcaUiHMX 003 MiHe-
panbHOro asoty (Lo, 3rigHO 3 OKPEeMUMU PEKOMEH-
Jauisimun, CTaHOBUTb OrnM3bKo 8 Kr HAa TOHHY COMOMMW).
B YkpaiHi, Oe kapTonnsa € cTpaTeriyHo BaKIMBOK
NPOAOBONBYOI0 Ta EKCMOPTHOK KYNETYPO, 0COBNMBO
B lNMonicbkin Ta JlicocTenosin 3oHax, Take NiaBULLEHHS
e(heKTMBHOCTI Ma€e Benuke npakTUYHe 3HaYeHHS.
Monesi gocnign, npoBeAeHi B ymoBax XXUTOMUPCLKOI
obnacrti, nokasanu, Wo 3apobka CONMoOMU rpedkn nig

CtpyktyparpyHty ®itocaHitapHa s

Kanycraui

Puc. 4. lNopieHsinbHa eghekmueHicmb cudepamie 3a KJiro4o8uUMU napamempamu (wkana 0-5)
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PIITAK 100 32
TIPYMITA 90 30
JHOIINH 175
TOPOX 110 35
TPEYKA 76 34
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Puc. 5. lNopieHsHHS cudepamie 3a noeepHeHHsAM N-P-K (k2/2a, ycepeOHeHi 3Ha4YeHHs)

KapTonmnio [O3BONSAE He nuwie NigBULUTI ypoXxan-
HICTb, ane 1 NOKpaLMTN TOBapHiCTb Oynbb i 3HN3UTK
piBeHb X ypaxkeHHs napueto (Scabies of potato. 36yn-
HuK:. Streptomyces scabies).

[MO3UTUBHMIA BNIIMB TaKOX CMOCTEPIraeTbCs npwu
3a0plOBaHHi rpevyaHoi CconmomMu nig 4Yac BUPOLLY-
BaHHSA TaKMX 3epPHOBUX KYMbTYp, SK Apa MeHuus Ta
SIUMiHb, HaBiTb 6e3 foaaBaHHA MiHepanbHUX 406puB
(NPK) Ta npoTpytoBaHHS HaciHHA. Llei npurom nig-
BMLLYBaB ypOXaMHicTb nweHuui Ha 14,5%, a gpo-
BOro f4meHto — Ha 37,7% npw cepefHin ypoXxxamHOCTi
ocTaHHboro 29,6 u/ra y NopiBHAHHI 3 BapiaHToM, Ae
3anaxyBanucs nve KopeHeBi 3anuLukn. 3epHoBi roc-
nogapcTea, ki NparHyTb 3HWM3UTU cobiBapTiCTb Mpo-
AyKuil Ta 36inbWwnTK ii eKONOrivHy LiHHICTb, MOXYTb
iHTerpyBaTu rpeyky B CiBO3MiHy SK monepegHvuka ans
Apux 3epHoBuXx. Lle ocobnuBo akTyanbHO B 30Hax
He[OCTaTHLOIrO 3BOMOXEHHS, [e KOPOTKWUWA BereTta-
UiHUA nepiog rpedku [03BoNse eEKTUBHO BUKO-
pucToByBaTK Bosfiorosanacu i 3anuwntu nicns cebe
CTPYKTypOBaHuWi, 30aradyeHnin rpyHT ANs HACTYMHOI
KynbTypu.

KopucTtb Bif 3aoptoBaHHSA POCIUH rpedkn € 6es-
3anepevHot. Pepmepam Ta BracHUKaM NpuMBATHUX
3eMernbHUX AiNSHOK BapTo B3STU HAa 030pOEHHS Takuii
MeTOA MOMIMNLWEHHS I'PYHTY Ta OTPUMAHHS eKOMOoriYHO
yncTol NpoayKuii. BOHM MOXyTb 3aCTOCOBYBaTU FPEYKY
abo sk cupepart, abo y BUrnagi Conomm Ta NOXHUBHUX
peLlTok. YKpaiHa Mae BCi nepeaymoBu Ans Toro, wob
cTaTy €BPONEWCHKNM FigepoM He nue y BUPOOHU-
LTBI rpeyvaHoi kpynu, ane n y po3BuUTKY iHHOBaLINHWX,
rpyHTO36€pirato4mx TexHonorin Ha ii ocHoBi [10,11].

daxiBLi 3 0BOYIBHMLTBA A0BENU €(PEKTUBHICTL LUE
ofHoro nobivYHOro NPOAYKTY NepepobKu rpeykn — rpe-
Yawoi nyaru. i MoxHa goaasaTy 4o cknagy Topd'sHux
cybeTtpaTtiB y nponopuii 35-50% Big 3aranbHOro
obcAry npu BMPOLLYBaHHI TOMaTiB Y 3axuLieHOMY
r'pyHTi. Lle 3HayHO nigBuULLyeE CTiMKiCTb TOMaTiB A0
3axBOpIOBaHb, a TakoX 30inbluye ypoxalHiCTb Ha
11,4-11,5%. binbw TOro, HaykoBUi 3a3HayalTb, L0
y NpoLecCi po3knagaHHs OpraHiyHOI pevyoBUHU rpeva-

HOT Ny3ry BUAINSAITLCA CTUMYMATOPU POCTY, AKi Nif-
BULLYIOTb BMICT BOAOPO3YMHHUX OPraHiyHUX CrhomnykK
y cybcTpari, pobnayn ix 6inbw 4OCTYMHUMK NS poc-
TNVH.

[peyaHa NpoMMCNOBICTbL reHepye Benuki obcarm
ny3ry, sika 4acTo BBaxacTbcsa Biaxogom. Ii neperso-
pPEHHS1 Ha BUCOKOEMEKTUBHUIA KOMMOHEHT cybCTparTiB
ONs TennUYHUX rocnogapcTB YkpaiHu (Hanpuknag,
B XepCOHCbKin, XapkiBcbkin, [HiNponeTpoBCbKil
obnactsix) Moxe BIiOKPUTM HOBMI pUHOK 30yTy Ta
CMPUATU PO3BUTKY LMPKYNsipHOT ekoHomikn B AllK.
XepCOHCBKUI AepXXaBHUIN arpapHO-€KOHOMIYHUI YHi-
BEPCUTET aKTMBHO AOCHIOXYIOTb BrACTUBOCTI Pi3HUX
opraHiYHMX BigxodiB AN BUKOPWCTaHHSA B cybeTpa-
Tax.

3aoptoBaHHA conomMu rpeykn abo ii 3eneHoi macu
TakoX MO3UTMBHO BMIIMBAE HA 3MEHLUEHHSA KiNbKOCTI
B I'PYHTi maTtoreHHux rpubiB, LUO BUKMAMKAIOTb Pi3Hi
XBOPOOWM poCnUH. Tak, MIKOMOriYHWIA aHani3 rpyHty
OiNsiHKK, Ae nicng 3anallku rpevaHoi conomMu BUPO-
LyBanu MeHUU Ta A4YMiHb, Nokasas, Lo PO3BUTOK
KOPEHEBMX THUMNEW, 3YMOBMEHUX NpPeACcTaBHMKaAMM
pogy Fusarium (OCHOBHUMW 30ygHWKaMu [aHOoro
3aXBOPIOBaHHS), 3MeHLWyBaBcA B 2—4 pa3n. Cxoxun
edeKkT crnocTtepiraBca i Npu BUPOLLYBaHHI KapTonni
Ta OBOYEBMX KyNnbTyp MiCNs 3a0ptOBaHHSA rpevaHol
CONOMMU. r'pyHT nobpe ounwasca Big iHdekuii. dito-
CaHiTapHUn eeKT rpedkn Mae Benmke 3HaAYEHHSA
ans YkpaiHu, e NowupeHi Taki r'pyHTOBI naTtoreHu,
Ak Fusarium ta Rhizoctonia. BuKopucTaHHsa rpedku
B CiBO3MiHi MOXe CTaTu EeKOMOriYyHOK ansTepHaTu-
BOl abo OOMOBHEHHSAM [0 XiMIYHOrO MPOTPYHBaHHSA
HaCiHHS Ta rpyHTYy, WO BignoBigae TeHAeHUil 3MeH-
LLEHHS NECTULMAHOIO HaBaHTaXEHHS B pamKax eBpo-
iHTerpauiiHMx BUMOT.

BueHumMn XepCOHCBbKOro [AepXkaBHOro arpapHo-
€KOHOMIYHOrO YHIBEPCUTETY BCTAHOBMEHO, O rpeyka
€ UiHHMM cenekTMBHUM BiodyHriLMaHUM cuaepaTomMm,
ocobnueo edeKTUBHMM NpPOTU 30YOHWKIB KOpeHe-
BUX rHunen (Fusarium, Rhizoctonia), WO noLMpeEHi
B YKpaiHi.
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Ta6nuusa 1 — MopiBHANBLHA hiTocaHiTapHa etheKTUBHICTL cuaeparTiB

Kynbrypa MexaHi3m gii LinboBi naTtoreHm MepeBaru O6MexeHHSA
CenexTvBHa Ais, KopoTko4acHa gist
M Anernonartia Fusarium, Oes3neyHa a4ns KOPUCHNX P ’
peyka ; . i o HeedeKTMBHa NPOTK
(cbeHonm) Rhizoctonia OakTepin, WBNAKMN edekt
. Hemarop,
(60-70 pHiB)
. o MpurHivye kopucHy
y HaviwmpLumn cnekTp Aii !
) . . L LLnpokuii cnekTp ) ' Mikpodpriopy;,
lMpunug 6ina | bi Miragis (rasm . BMCOK KTUBHICTb . -
punus Bina | Biogymirauist (rasu) rpubis, HemaToam coka epe c 3abopoHa y CiBO3MiHi 3
NpOTV HEMaTof,
KanycTaHUMM
Cna6ka aist Ha rpmbw,
UTO 03MMe Anenonaris Byp'aHu, okpemi HancunbHiwmi epekt Ha | MOXe NpuUrHivyBaTtm
(ankanoign) rpmubu Oyp'siHK, TpmBana ais CXOAM HACTYMHUX
KynbTyp
o PosBurBae kopucH " . .
EoGosi OnocepeakoBaHun | 3aranbHe MiKpod)nopyp y Be3s npsimoi dyHriLuMaHOI
BMMMB 3 BMEHHS - . i
O3fopoEne asoTodikcauis A

Tabnuusa 2 — MpakTu4Hi pekomeHAaauii ona Bu6opy

Mpo6nema B FpyHTi MpiopuTteTHUN cugepar JopaTkoBMW BapiaHT
36yaHMKN KOPEHEBUX THUMEN ) .
Fusarium, Rhizoctonia Fpedka Fip4mus bina
HemaTtoamn Fipunus Gina YKuto o3nme
Komnnekc rpmbis + Byp'siHu XKuto oznme CyMiLL XuUTO + ripynus
lMoriplweHHs cTaHy r'pyHTy Bobosi Cymilw 6060BKX 3 rpeyKoro

i nepesara — y noeaHaHHi iTocaHiTapHoi Aji
3 NigBULLEHHAM OOCTYNHOCTI dhoccopy Ta Kanito, 6e3
HeraTMBHOIO BMIMBY Ha KOPUCHY Mikpodonopy. [Ons
KOMIMIIEKCHOrO 0300POBIEHHS IPYHTY Ta BiANOBIAHOCTI
BMMOramM 3MEHLUEHHSI MeCTULMOHOIO HaBaHTaXEHHSI
(€C Green Deal) pouinbHO BMKOPUCTOBYBATU FPEYKY
y cymiwax abo nocnigoBHOCTI 3 iHWKMMK cuaepaTamm
(ripumus, 6060Bi, XKMTO).

LLle ogHUM NO3WUTMBHMM acrnekToM € MOXNUBICTb
BUKOPUCTAHHSA TpeyvkM ANns MNOMinweHHsa  AOingHoK
3 HM3bKOK POAIOYICTIO LWNAXOM ii MOBTOPHOIO BUCIBY
NPOTAroM A0 4 pOKiB i3 perynsapHMM 3a0ptoBaHHAM
COMoOMU Ta MOXHMBHUX peLlTok. Ha Binbl oKynb-
TYpPEeHUX rpyHTax Len TepMiH MOXe cdAratu LecTu
pokiB. lMpn UbOMY HaBiITb OOHOpPA30BE BUPOLLY-
BaHHA rpeykn OO3BOSIIE OYMCTUTU OINAHKY Big Apo-
TAHMKa ©0e3 3acToCyBaHHHA [OPOrMX arpoximikaris.
Lis BnacTuBicTb rpeyky Haa3BUYanlHO Baxnumea ANs
YKpaiHCbKNX perioHiB, Ae APOTAHUK (MUYMHKM XYKiB-
KOBaruKiB) € CEPMO3HUM LUKIAHUKOM ANsi KapTonni,
KYKYpy43u Ta iHWUX KynbTyp, OCOBGNMMBO Ha HOBO-
0ocBO€EHMX abo 3anyweHnx 3emnax. 3acToCyBaHHS
rpeykn B SKOCTI «BionoriyHoro meniopaHTa» Moxe
OyTV edEeKTUBHUM eneMeHTOM B CUCTEMAaXx iHTerpo-
BaHOro 3axucTy pocnuH. CuctematuyHe BMKOpPUC-
TaHHA Fpeyvkn AK y AKOCTI cuaepaTy, Tak i Wrisgxom
3a0pOBaHHA i CONOMW Ta POCIMHHUX 3aruLLKiB,
NMO3UTUBHO MO3HAYMTLCS Ha MiABULLEHHI poAato-
YOCTi I'pyHTIB. B YKpaiHi 3HauHi nnowli aerpagoBaHi
i IX poatodicTb YacTo obmMexeHa HW3bKMM BMICTOM
rymMycy Ta MOraHow CTpyKTypot. Tomy BnpoBa-
OXXEHHSI TPEYKM B arpoueHo3n LMX PerioHiB Moxe
CcTaTu KNoYOBUM (PaKTOPOM CTanoro iHTeHcugikosa-
HOro 3emnepo6cTBa, CNPSIMOBAHOIO Ha BiQHOBIEHHSA
I'PYHTOBWX pecypciB.
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BucHoBku. [peyka (Fagopyrum esculentum
Moench) pns YkpaiHu Mae cTpaTteriyHe 3HadeHHs
He nuwe K Kpyn'sHa, ane W 9K cuaepanbHa Kynb-
Typa. BoHa 3abe3neyye noBepHeEHHs y I'PYHT NoHazg
300 «kr/ra NOXWBHWMX PEYOBMH, BKIKOYaK4YM [0
76 «xr/ra asoty, 34 «kr/ra docdopy, 202 kr/ra kanito
Ta 15 kr/ra mMarHito, 4eMOHCTpy4n ocobnmy edek-
TUBHICTb Yy HaKkonu4yeHHi kanito. NMopiBHAHO 3 cono-
MOI 3€pHOBMX KOMOCOBMX KyNbTyp, COMOMa rpeyku
Mae crnpuaTnueiwe cnieeigHoweHHsa C:N, wo cnpusie
il npuckopeHi MmiHepanisauii Ta BUKNIOYAE PU3KK
TpuBanoi imMmob6ini3auii a3oTy B r'pyHTi. Pesynsrartu
pocnigxeHb XepCOHCbKOro [EepXaBHOrO arpapHo-
€KOHOMIYHOro YyHiBepcuTeTy nigTBEpPAXYHOTb, LWO
rpeyka € emEeKTUBHUM CeneKkTMBHUM BiodyHriuma-
HUM CMOepaToM, SIKUIN NPOSIBIISIE CYNPECUMBHY aKTUB-
HiCTb wWoao 36yaHWKIB KOpPeHeBUX TrHUMin Fusarium
Ta Rhizoctonia, nowmpeHnx B arpoLeHo3ax YKpaiHu.
Ii kntovoBa nepesara nonsrac B KOMMMAEKCHOCTI Aii:
noedHaHHi  iTocaHiTapHoi PyHKUIT 3i 34aTHICTIO
MOOini3yBaTn BaXXKOAOCTYNHUN choccop i Hakonu-
yyBaTWU Kanii, 6e3 HeraTMBHOrO BMNIIMBY Ha KOPWUCHY
Mikpodbriopy rpyHTY. IHTerpauis rpeykm B CiBO3MiHU SK
cuaepanbHOi KynbTypy 403BOMNSE OAHOYACHO BUPILLY-
BaTW 3afa4vi 0300POBIEHHS I'PYHTY, 60poTLOK 3 NaTo-
reHamu, onTumisalii 6anaHcy NOXMBHUX PEYOBUH Ta
hbopMyBaHHSA CTIKMX arpoeKkocUcTeM, afanToBaHUX
no ymoB [MiBoHA YkpaiHu, WO BignoBigae Bumoram
cy4acHoro cranoro 3emnepobcrsa Ta Crnpusie 3mMeH-
LUEHHIO 3aneXHOoCTi Big XiMivyHMX 3acobis. MoganbLi
Hawi OOCNigKEHHS MalTb Ha MeTi NepeTBopuUTU
rpeyKy 3 LLiIHHOrO arpoTeXHIYHOro pecypcy y ctaHgap-
TU30BaHWUN, HAYKOBO OOI'pyHTOBAHWI iIHCTPYMEHT Ans
OopMyBaHHSA CTiKMX, €KOMNOoriYyHO 36anaHcoBaHMX
arpoueHosiB B YkpaiHi.
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ABepueB O.B., HikiteHko M.M., Bopona I.C.
ArpoekosnoriyHa ponb rpe4yku B cuctemax semre-
po6cTBa

MeTa crtartTi. MeToto pobotn Gyno y3saranbHeHHA
CBITOBOrO [OCBily Ta HaykoBOro OOIpYHTYBaHHS
arpoeKosorivyHOi LiHHOCTI rpeyvkn sk cuaepanbHoi Ta
rpyHTOMNONINWYYOi  KynbTypu. CTaTTs cnpaMoBaHa
Ha OUiHKYy MOTeHUiany rpeyku Ons BNpoBagXeHHS B
Cy4vacHi ykpaiHCbKi arpocucteMy Ans MiABULLEHHS iX
NPOAYKTUBHOCTI Ta €KOMOTi4YHOT CTINKOCTI.

MeToou. Y [OocnigeHHi 3acTtocoBaHO MeToau
aHaniTM4yHoro ornsAay HaykoBol mniTepaTtypu Ta Yy3a-
ranbHeHHs eMnipnyHMX gaHux. byno npoaHanizoBaHo
ceitoBur pgocsig (Ppaduisa, MNonbwa, futea, CLUA,
KaHaga) Wodo BMKOPUCTaHHSA peyvku K MOKPUBHOI
Ta NPOMDKHOI KynbTypu. [Ins ykpaiHCbKOro KOHTEKCTY
OOCNIAXEHO OUHAMIKy MOCIBHMX MAOL, i YPOXaNHOCTI,
a TakoX OLIHEHO I'pyHTONOMIMNLLYOYi BNACTUBOCTI Kyrb-
Typu, 30KpeMa ii 3gaTHicTb Ao Mobinisauii docdopy,
opMyBaHHsI Giomacy Ta NOXUBHY UiHHICTb NMOGIYHOT
NPOAYKLi.

PesynbsraTu. BcTaHOBMEHO, LLO rpeyka € nepcrnekx-
TUBHOIO CMAEParnbHOK KyNbTypol, 34aTHOK LUBWUAKO
dopMyBaTu 3HayHy 6Giomacy 3 onTumarnbHWM ChiB-
BigHoweHHsM C:N, wo 3abe3nevye ii wWBUOKE po3-
knagaHHs 6e3 immoGinisauii asoty B rpyHTi. Kynbtypa
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eeKTBHO NpurHidye Oyp’sHM Ta akTuBI3ye MiKpo-
GionoriyHy [isAnbHICTE Yy KOpeHeBin 30Hi. lMokasaHo,
LLIO 3a0ptoBaHHA MOBIYHOT NPOAyKLii rpevkn 3abesne-
4ye MiABULLEHHS YPOXaNHOCTI MOCMNIAOBHUX KYNbTYp y
CiBO3MiHi Ha 7—10%, a onsa Apoi NweHuLi Ta SYMEHI —
no 14,5% Tta 37,7% BignosigHo. peyka OeMOHCTpye
BMCOKY e(eKTUBHICTb Yy MoGinizauii BaXKoO4OCTYNHUX
dopm doccopy Ta 3abesneveHHi r'pyHTY asoTom,
Kaniem i marHiem.

BucHoBku. OTpumaHi pesynbratv cBigyatb, WO
rpeyka € cTpaTeriyHO BaXkNMBOK, ane HeAOOLHEHO
KynbTypoOK ONSA BiAHOBMEHHS POAKYOCTI I'PYHTIB Ta
pO3BUTKY pereHepaTUBHOrO 3emnepobcTBa B YkpaiHi.
PauioHanbHa iHTerpauisa rpeyku sik cugepary B CiBO3-
MiHM 34aTHa 3HAYHO MIOBULLUTU €KOMOTiYHY CTIiNKICTb
arpoeKkocUcTeM, MOKPaLLUMTU CTPYKTYpy Ta GionoriyHy
aKTMBHICTb I'PYHTY, CMpPUSIOYM PO3BUTKY OPraHiyHoro
Ta pecypcosbepiratovoro 3emnepobcTtea. [loganbLui
[OCNiOKEHHST AOUINBHO CNpsMyBaTU Ha PO3pobneHHs
KOHKPETHUX perioHanbHUX TEXHONOTIN iT BUKOPUCTAHHS
B Pi3HMX I'PYHTOBO-KIMIMATUYHMX 30HaX KpaiHW.

KnrouoBi cnoBa: rpeuka, cugepauisi, MOKpuvBHa
KynbTypa, rpyHTOMOMiNWy4a poCnuHa, pereHepa-
TMBHE 3eMnepobCTBO, OpraHiyHa peyoBuHa, Mobinisa-
Lis dpoccopy, arpoeKonorisi, CiBo3MiHa.

Averchev 0.V., Nikitenko M.P., Vorona P. S.
Agroecological role of buckwheat in farming sys-
tems

Purpose of the article. The aim of this work was to
summarize global experience and provide a scientific
rationale for the agroecological value of buckwheat as
a green manure and soil-improving crop. The article is
aimed at assessing the potential of buckwheat for inte-
gration into modern Ukrainian agricultural systems to
enhance their productivity and environmental sustain-
ability.

Methods. The study employed methods of ana-
lytical review of scientific literature and synthesis of
empirical data. Global practices (France, Poland, Lithu-
ania, USA, Canada) regarding the use of buckwheat
as a cover crop and catch crop were analyzed. For the
Ukrainian context, the dynamics of sown areas and
yield were investigated, and the soil-improving proper-
ties of the crop were evaluated, particularly its ability to
mobilize phosphorus, form biomass, and the nutritional
value of its by-products.

Results. It was established that buckwheat is
a promising green manure crop capable of rapidly
forming significant biomass with an optimal C:N ratio,
ensuring its fast decomposition without nitrogen immo-
bilization in the soil. The crop effectively suppresses
weeds and activates microbiological activity in the
root zone. It was shown that incorporating buckwheat
by-products into the soil increases the yield of sub-
sequent crops in the crop rotation by 7-10%, and for
spring wheat and barley — by up to 14.5% and 37.7%,
respectively. Buckwheat demonstrates high efficiency
in mobilizing hard-to-access forms of phosphorus and
enriching the soil with nitrogen, potassium, and mag-
nesium.

Conclusions. The obtained results indicate that
buckwheat is a strategically important yet underutilized
crop for restoring soil fertility and developing regenera-
tive agriculture in Ukraine. The rational integration of
buckwheat as a green manure into crop rotations can
significantly enhance the ecological resilience of agro-
ecosystems, improve soil structure and biological activ-
ity, thereby promoting the development of organic and



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

resource-efficient farming. Further research should be
directed towards developing specific regional technolo-
gies for its use in various soil and climatic zones of the
country.

Key words: buckwheat, green manure, cover crop,
soil-improving plant, regenerative agriculture, organic
matter, phosphorus mobilization, agroecology, crop
rotation.
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MocTtaHoBKa NpoGnemMu. 3a arpoTexHiYHUM 3Ha-
YEHHSIM KYKypy[3a € BaXMUBOK Y CTPYKTYypi CiBO3-
MiHW, OCKIMbKN BBa)aeTbCs [O0OpMM nonepegHKoM
ANS HWKWX NONbOBMX KynbTyp. 3rifgHO arpoTexHiYHUX
BMMOT KyrnbTypa 3anuiiae nosne nicns cebe ynctum Big
Oyp’siHiB Ta 3abe3neyye rpyHT opraHikoto. Tomy Kykypy-
[A3a Mae nonuT cepes BUPOOHUKIB.

Arne Ha CbOrogHIWHIN AeHb ePEKTUBHUM € BUKO-
pUCTaHHA MaTepianbHO-TEXHIYHUX PECcypcCiB 3a BUPO-
LLyBaHHSA KymnbTyp. AKLEHT 30CEpe;KEHO Ha BUKOPUC-
TaHHi 3acobiB 3axuCTy poOCnVMH Ta A06pWB, CKiMNbkx
rONOBHOK 3aJjayerd arpapHoro cektopa € crabinbHe
BMPOOHMLTBO OCHOBHOI NpoAyKLii, 3okpema i 3epHa [2;
4; 5; 11].

3 MEeTOI OTPMMaHHS BUCOKOI i CTabinbHOI ypoXkai-
HOCTIi 3epHa KyKypy43u BaXKITMBO BpPaxOBYBaTWU KOMIM-
NEeKCHWN nigxXia A0 BMPOLLYBaHHS AaHOI KynbTypw,
cepen SIKMX aKkTyanbHUM € BUBYEHHSI BMMAMBY YOo-
OpeHHs Ha hopMyBaHHS BUCOKONPOAYKTUBHOMO MOTEH-
Liany ribpuais Kykypyasu, 3okpema Mikpogoopus.

AHani3 octaHHix gocnigxeHb i nyonikauin. Tex-
HOJOrisl BUPOLLLYBaHHA KYKYpyA3u BPaxOBYE BHECEHHsI
NigBULLEHNX HOPM A06PUB, NOPIBHAHO 3 IHLWMMM Cinb-
CbKOrocnofgapcbkuMu Kynstypamu. Ane, HaBiTb, 3a
BMCOKOIO arpopOoHy BaXKKO OTpMMaTh BUCOKY ypoXKai-
HicTb KynbTypK [1; 12; 14].

ToMmy 3a cCy4acHUX TEeXHOSOr BUKOPUCTaHHSA
MikpogobpuMB € BaXINMBOKO CKMaL0BOK, OCKINbKN BOHN
3abesnevyloTb  306anaHCOBaHe >KUBIMEHHHA POCIVH.
JocnigHukamn BCTaHOBMEHO e(eKTUBHICTb BUKOPUC-
TaHHSA daHuX npenapaTtiB 3a nepeannociBHoOi 06pobku
HaCiHHA KynbTypu. BoHM cnpuysioTb NiABULLIEHHIO NOCIB-
HUX SIKOCTEM HAaCiHHS, a TakoX BMMMBaKTb Ha PicT
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i PO3BUTOK POCNNH Ta piBeHb ypoxarnHocTi. Lie, B cBoto
yepry, 30inblUye XUTTE3OATHICTb POCINUH KYKYPYyA3u
Ta iX CTiKICTb 40 HECMPUATIIMBUX YMHHUKIB HA PaHHIX
etanax Beretauii [3; 13; 15].

Ane kpiMm nepeanociBHOT 06pOOKN HACIHHS, BaXnn-
BMM € TaKOX BMKOPUCTAHHSI MIKpOZOOPWB Y KPUTUYHI
dasn po3BUTKY POCNMH Mig 4ac Beretauii. Hapasi
3acToCyBaHHSA MO3aKOPEHEBOrO MiAXMBMEHHS pOC-
NVIH KyKYpyAa3n € epeKTMBHUM Cnoco6oM yaoOpeHHs,
OCKINbKM CMpUSIE KPALLOMy 3aCBOEHHI MOXMBHUX ene-
MeHTIB. 3a [aHoro cnocoby nimpKUBNEHHA Makpo-
i MikpoeneMeHTn, HeoOXiaHi pocnuHam KyKypyasw,
nobpe 3acBOKKTLCA Yy NUCTOBUX MracTvHax i npo-
HMKaKTb Y HaCTYMHI OpraHy PoCnvH Ta BUKOPWUCTOBY-
H0TbCA Nig Yac metadoniamy [9].

MeTta crtaTtTi. Meta pgocnigkeHb nonsarana
Yy BMBYEHHI MpPOSABY MOKa3HWUKIB NPOOYKTUBHOCTI POC-
NVH Y CepefHbOoCTUIMUX TOPUAIB KyKypya3u KoMMaHii
«Epanic CemaHc» 3anexHo Big obpobku Mikpogdo-
6puBom LF—kyKypyasa.

MaTepianu Ta Metoauka pocnimxeHb. [ocni-
[PKEHHS mpoBoaunu B yMoBax [lonTaBcbkoi obnacTi
npotarom 2024-2025 pp. lNpegmer AoCnifmXeHHA —
ribpuamn Kykypyasm cepenHbocTurnoi rpynu: EC IHBeH-
TiB, EC Mockito, EC Metog.

Cxewma pocniay:

1. BapiaHT 6e3 06po6KM (KOHTPOSb).

2. TligpXvBNEHHS MO3aKopeHeBe POCHUH KyKypy-
A3u mikpogobpueom LF—kykypyasa y dasi 2—4 nucTkis
(Hopma BuTpaTy npenapaty — 1,0 n/ra).

3. lMigpxuBneHHs no3akopeHeBe POCMWH KyKypy-
A3u Mikpogobpueom LF—kykypynsa y dasi 6-8 nuctkis
(Hopma BuTpatu npenaparty — 1,0 n/ra).
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4. TlipKUBNEHHA MNO3aKopeHeBe POCIWH KyKypy-
O3u mikpogobpueom LF—kykypynsa y ¢asi 2—4 nucT-
KiB+6—8 nucTkiB (Hopma BWUTpaTu npenapaTty — Mo
0,7 nira).

Mocie BapiaHTiB [OCMNiAY BUKOHYBanu B ONTUMAaribHi
Ans NicocTenoBoi 30HM TepMiHW. [MnbuHa 3aropTaHHs
HaciHHS cknagana 4-6 cwm. lNonepegHuK — nweHnus
o3uma. O6nikoBa nnowla AinsHKK gopiBHIoBana 25 m2.
MoBTOpHiCTb Byna 4oTMPUPa3oBoH.

BuByanu nposiB HacTymHuXx O3HaK 3a BapiaHTamu
Jocrnigy: BMCOTa POCIUHM (CM); BUCOTa KPinJieHHs
KadaHa (CM); KinbKiCTb PSAIB 3ePeH Y KayaHi; KinbKiCTb
3epeH y pagy (wt.); maca 1000 3epeH (r); maca 3epHa
3 KadaHa (r); ypoxarHicTb (y nepepaxyHky Ta T/ra).

MonboBi i nabopaTopHi AoCniopKeHHs NpoBOAUNN
3rifHO 3aranbHOMPUIHATUX METOAMK, CTaTUCTUYHY
00pobGKy [aHWX YpPOXaMHOCTI BM3HA4YanM MeETOAOM
OMCMepCinHOro aHamisy 3a [[OorMoMOrow  nporpamu
«Cratuctuka 12,0» [6; 10].

Pesynbratn gocnigxeHb. 3a pesynsratamu npo-
BeEeHUX OOCMigXeHb 3rigHO cepefHiX AaHWX O3Haka
BMCOTM POCINUH Yy AOCNIZKYBaHUX riGpuAaiB KyKypyasu
3a BapiaHTamu Jocniay BiANOBIAHO JOPIBHIOBAB: ribpug
EC IuBeHTiB — 215,5-223,0 cm, ribpug EC Mockito —

ITo3akopenese nipkuBieHns y dasi 2-4 + 6-8

JIUCTKIB

EC Meron

o
b8}

Be3 06pobKH (KOHTPOIIB)

Tlo3akopeneBe mijpkuBiaeHHs y dasi 2-4 + 6-8

JIMCTKIB

EC Mockiro

Be3 06poOku (KOHTPOIIB)

TTo3akopeHese mipknBiIcHHS y Basi 2-4 + 6-8

JIMCTKIB

EC IuBenTiB

o) o0
— S
[

Be3 06poOku (KOHTPOIIB)

B BricoTa NPUKPITUICHHS Ka4aHa, CM

[To3akopeHeBe nipKuBiIeHHS y (Gasi 6-8 MMCTKIB

Tlo3akopeneBe mijukuBIeHHS ¥ (asi 2-4 mucTKiB

Tlo3akopeneBe mijukuBIeHHS ¥ (Basi 6-8 mucTKiB

TTozakopeHeBe MiUKUBIICHHS Y (a3i 2-4 IMCTKIB

TTozakopeHeBe MiUKUBIICHHS Y (a3i 6-8 ucTKiB

TTo3akopenese nijpkuBieHns y dasi 2-4 TMCTKIB

203,0-209,5 cwm, ribpug EC Metog — 221,5-229,0 cm
(puc. 1).

OsHaka BMCOTW MPUKPINSIEHHS KayaHa 3a Bapi-
aHTamn 06pobku BapitoBana y mexax: y riobpuagy EC
IHBeHTIB — 81,0-85,0 cm, y riopugy EC Mockito —
89,0-94,0 cm, y riopuagy EC Metoa — 93,0-98,0 cm.

OsHaka mMacu 3epHa 3 kayaHa Yy [0CnigKyBaHMX
ribpuais 3anexHo Big BapiaHTy 06pobKM BiAnNoOBIgHO
popiBHioBana: riopug EC IneeHTiB — 159,0-166,2 T,
riopug EC Mockito — 163,7-170,5 1, ribpug EC MeTog —
174,9-182,1 1 (puc. 2).

OsHaka wmacu 1000 3epeH y pgocnigxyBaHWX
ribpuais 3anexHo Big BapiaHTy 00Opobku [OpiBHIO-
Bana: ribpuag EC IuBeHTiB — 269,5-278,2 T, ribpug
EC Mockito — 284,5-293,0 r, ribpug EC Metog —
301,0-310,8 r.

3a nepioa gocnigkeHb Ginblue 3HAaYEeHHS ypoXau-
HOCTi KyKypyA3u 3a BapiaHTamy gocnigy BigMiYeHo
y 2024 poui, nopiBHAHO i3 notoyHum 2025 pokom. Ane
JocCnigKyBaHWI NOKa3HUK MaB BiHOCHO HU3bKe 3Ha-
YEHHS1 Yepes3 HeCnpUSTNMBI NMOTOAHI YMOBM, L0 CKna-
NCS y AaHU MiCLLEBOCTI.

Tak, oO3HaKa YpPOXaWHOCTI
y 2024 poui 3anexHo Big

OaHOI  KynbTypu
BapiaHTy 06po6ku
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Puc. 1. Bucoma pocnuHu ma eucoma KpinsieHHsl kayaHa y PoC/IuUH KyKypyo3u
(cepedHe 3a 2024—-2025 pp.)
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Puc. 2. Maca 1000 3epeH ma maca 3epHa 3 Ka4aHa y POCJIUH KYKypyO3u (cepedHe 3a 2024-2025 pp.)

y ribpugis BignosigHo cknagana: riopug EC IHBeHTIB —
7,68-8,13 T/ra, riopug EC Mockito — 7,86-8,47 T/ra,
riopug EC Metop — 8,08-8,72 1/ra.

Y 2025 poui focnigXyBaHa 03Haka TakoX 3anexHo
Bif BapiaHTy gocnigy y ribpuais BapiloBana Takum
ynHowm: ribpug EC IHBeHTiB — 6,04-6,49 T/ra, ribpug
EC Mockito — 6,27-6,78 T/ra, riopug EC Metog —
6,59-7,04 T/ra.

Y 2024 poui 3a cpaktopom A (ribpua) 3a gocnigxy-
BaHWM MOKa3HMKOM ribpug Kykypyasm EC IHBeHTIB 3a
BCiMa BapiaHTamu gocnigy iCTOTHO OyB MeHLu 3a
riopng EC MeTtog. N6pug EC MockiTo He maB cyTTEBOI
pi3HuLi 3 o6oma ribpugamm (HIP,s=0,35 1/ra).

Y 2025 poui 3a paktopom A ribpug kykypyasm EC
IHBeHTIB 3a Bcima BapiaHTamu gocnify MaB iCTOTHO
MEHLLY ypoXawHiCcTb, Hix riopug EC Metog. Y Ton xe
yac riopug EC Meton cyTTeBO nmepeBullyBaB 000X
ribpuais 3a OocnigxyBaHOK O3HaKOK MO BapiaHTax
6e3 obpobkn Ta 0b6pobkm Mikpogobpmsom y dasi
2—-4 nucTkiB Ta iCTOTHO He Bigpi3HABCA Big ribpuay
EC MockiTo 3a BapiaHTamu 06pobku y pasi 6—-8 nucT-

16

KiB Ta KOMMNekcHoi o6pobku paHuM npenapaToM
(HIP,=0,30 T1/ra).

3a cakTtopom B (BapiaHT 06po6km) piBeHb ypoxaii-
HOCTI yCix ribpuaiB KyKypyasm 3a BapiaHTOM KOMIIEK-
CHOMO MIMKMBMEHHA OAHUM MiKpogoOprMBOM iCTOTHO
nepeBuLLyBaB KOHTPOMb Ta BapiaHT MO3aKOpPEeHEBOro
NigXMBNeHHs y dasi 2—4 nucTkis, ane cyTTeBO He Bif-
pi3HSABCA Bif BapiaHTy NigXuBrneHHs y dasi 6-8 nuct-
kiB (HIP,=0,28 1/ra — y 2024 poui; HIP,=0,27 T/ra —
y 2025 poui) (tabn. 1).

He puBnauncb Ha HW3BKMIA piBEHb YPOXaMHOCTI
KyKypya3u, 3a cepefHiMM AaHMMKU MOXHa BUAINMUTU
riopug EC Metog i3 BapiaHTOM KOMMMEKCHOro NigKune-
neHHst mikpogobpusom LF—kykypyasa (7,88 1/ra).

BucHoBku. 3a gaHumu pesynbraTiB JOChioKEHb
Oyno BCTAHOBMEHO, WO HaWbinbLL BUCOKOPOCMMM Bia-
MiveHo ribpua kykypyasm EC Metog 3a komnnekcHoil
06pobku mikpogobpueom LF—kykypyasa i3 36inbLueH-
HAM JaHOro nokasHuka Ha 7,5 cM, NOpIBHSAHO 3 KOHTpP-
onem. 3a NoKasHMKOM BUCOTW KPINeHHs KayaHa Takox
BMAineHo ribpuag kykypyasu EC Metog 3a komnnek-
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Tabnuus 1 — YpoxaWHicTb KyKypyAasu, T/ra

riGoun BapiaHT Poku
pna 06po6KMN
(dbakTop A) (dpakTop B) 2024 2025 cepedHs * 10 KOHTPOMIO

1 7,68 6,04 6,86 -
2 7,81 6,17 6,99 0,14

EC IHBeHTiB 3 7,98 6,30 7,14 0,28
4 8,13 6,49 7,31 0,45
1 7,86 6,27 7,07 -

) 2 8,10 6,41 7,26 0,19

EC Mockiro 13 8,23 6,54 7,39 0,32
4 8,47 6,78 7,63 0,56
1 8,08 6,59 7,34 -
2 8,21 6,73 7,47 0,13

EC Meron 3 8,42 6,82 7,62 0,28
4 8,72 7,04 7,88 0,54

CepedHe o docnidy = 7,33

HIP,; dbakTop (A) 0,35 0,30

HIP,; dbakTop (B) 0,28 0,27

HIP,; dakTop (AB) 0,38 0,32

*Mpumitka: 1 — 6e3 06pobkn (KOHTPOMb); 2 — NO3aKOPeHeBe NiAXMBEHHS y dasi 2-4 NUCTKiB; 3 — NO3aKopeHeBe MiAXKMB-
neHHs y dasi 6-8 nucTkis; 4 — no3akopeHeBe NiAXuBNeHHs y dasi 2-4+6-8 nucTkis.

CHOTO BMKOPUCTaHHsI J@HOro npenapary i3 30inbLlueH-
HAM JaHOro nokasHuka Ha 5,0 cM, NOPIBHSAHO 3 KOHTpP-
onem.

3a cepefHiM 3Ha4YeHHAM Macu 3epHa 3 KadaHa
MOXHa BUAINuTK ridpug Kykypyasm EC Metog i3 36ine-
LUEHHAM [aHOro NMOKa3HMKa 3a KOMMIIEKCHOI 06pobKu
MikpogoOpMBOM Ha 7,2 T, MOPIBHSIHO 3 KOHTPONEM.
KpynHe 3epHo Kykypyasu Takox MaB riopug EC Metoa,
3a cepefHiM 3Ha4YeHHSAM sIKOro criocTepiranocs 30inb-
LUEHHA MOKa3HMKa 3a KOMMIIEKCHOTO MiAKUBIIEHHST Ha
9,8 1, NOPIBHAHO 3 KOHTPONEM.

Y cepenHbOMy BapiaHT MO3aKOPEHEBOro MifXMB-
neHHst MikpopobpueBom LF—kykypynsa y dasi 2—4 +
6—8 nucTkiB y ribpuaiB KyKypyasu 3a 03HaKo ypoxaw-
HOCTi nepeBuLLyBaB BapiaHTW Jocrigy BiAMNOBIAHO:
KoHTponb — Ha 0,45-0,56 T/ra; BapiaHT MNiOKUBMEHHS
y asi 2—4 nuctkiB — Ha 0,31-0,41 T/ra; BapiaHT nia-
XvBneHHs y dasi 6-8 nuctkis — Ha 0,16-0,24 T/ra.

MepcnekTueoto nopanbLUmx JocnigxeHb
€ BMBYEHHA BMMMBY AAHOrO npenaparty Ha MoKasHWKK
SIKOCTi 3epHa AOCHiAXXyBaHUX ribpuaiB KyKypyasu.
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Baran A.B., Wlakanin C.M., XaputeHko B.P.,
LleBuyeHko |.A., Kopotywenko K.}O., OaueHnko O.M.
BnnuB mMikpogo6puB Ha NPOAYKTUBHICTL riGpuais
KYKypyA3u (Zea mays)

MeTta. Meta pocnigxeHb nonsirana y BUBYEHHI
BNSIMBY MNO3aKOPEHEBOrO MiAXKMBNEHHA MiKpoaobpu-
BOM LF—KyKypyaA3a Ha NnposiB 6ioMETPUYHMX MOKa3HWKIB
POCINUHW, enemMeHTU NPOAYKTUBHOCTI Ta YpOXawHICTb
ribpuais Kykypyasu.

MeTtogu. BukopurctoByBanu nonboBi (4oCnigXeHHs
BGiOMETPUYHMX MOKa3HMKIB POCIUH Ta PIBHS ypoXKaii-
HOCTi), nabopaTopHi (BM3HAYEHHS erneMeHTIB NpoaykK-
TMBHOCTI POCIIMHK) Ta CTaTUCTUYHI (06pobKa pesyrnbra-
TiB gocnimkeHb) metoan. OB’ eKT AocnimxeHb — ribpuam
KyKypyasu cepegHbocturnoi rpynu: EC IuBenTiB, EC
Mockito, EC Metog. Cxema pocnigy: BapiaHT 6e3
06po6KM  (KOHTPOMb); MiKUBIEHHS NO3aKOPEHEBE
pOCnVH KyKypyasu Mmikpogobpusom LF—kykypyasa vy
hasi 2—4 NUCTKIB; NiAKNBNEHHHA NO3aKOpEeHeBE POCMWH
KyKypyasu Mikpogobpmeom LF—kykypyasa y dasi 6-8



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

NUCTKIB; NiOXXMBMEHHSI NO3aKopeHeBe POCIMH KyKypy-
O3u mikpogobpmeom LF—kykypynsa y ¢asi 2—4 nucT-
KiB+6—8 nucTkiB. BuB4anu nposiB HacTymHUX O3HaK 3a
BapiaHTamu gocnigy: BUCOTa POCIWUHW: BMCOTa npwu-
KpiNMeHHsA KavaHa; KiNbKiCTb PsAiB 3epeH Yy KadaHi;
KINbKiCTb 3epeH y pagy; maca 1000 3epeH; maca 3epHa
3 kavaHa. CtatuctmyHa obpobka pesynbraTiB Aocni-
[OXXeHb BKNtoYana npoBeAeHHs AUCMEePCIHOro aHanisy.

Pesynbratn. 3a gaHumu pesynsraTtiB JOCHiOXKEeHb
Oyno BCTaHOBMEHO, WO MO BCiX AOCMiAXYBaHMX NoKas-
HUKax Yy KyKypyasu BUAINEHO BapiaHT KOMMIEKCHOI
06pobkn mikpogobpusom LF—kykypyasa y dasi 2—4
nucTkiB+6—-8 nucTkiB. 3a nposiBoM  BioMETPUYHMX
MOKa3HWKIB POCMMHW Ta efnieMeHTIB MPOAYKTUBHOCTI
BMAINeHo cepegHbocTurnuii ribpna EC Metop 3a komn-
nekcHoi 06pobku AaHuM npenapaTtom. 3a cepegHimu
JaHUMK MOKasHUKa YpOoXanHOCTI BigMideHo ribpug
EC Mertop i3 BapiaHTOM KOMMMEKCHOTO MiJKUBIEHHS
mikpogobpusom LF—kykypynsa (7,88 T/ra).

BucHoBku. PekomeHgoBaHO BMpoLLyBaTh cepea-
HboCTMIMWI ribpna Kykypyasu EC Metog i3 BapiaHToM
KoMnnekcHoi 06pobkm Mikpogobpusom LF—kykypyasa.

Knto4voBi crnoBa: GioMeTpuyHi NOKa3HUKM POCIIUH,
€erneMeHTV NPOAYKTMBHOCTI, YPOXaWlHiCTb, no3akope-
HeBe MiOKUBIEHHs1, CepeaHbOCTUIMICTb.

Bahan A.V., Shakalii S.M., Kharytenko B.R.,
Shevchenko I|.A., Korotushenko K.Yu., Dat-
senko D.M. The influence of microfertilizers on the
productivity of corn hybrids (Zea mays)

Objective. The purpose of the research was to
study the influence of foliar feeding with LF—corn
microfertilizer on the manifestation of biometric indica-
tors of the plant, productivity elements and yield of corn
hybrids.

Methods. Field (study of biometric indicators of
plants and the level of yield), laboratory (determina-
tion of plant productivity elements) and statistical (pro-
cessing of research results) methods were used. The
object of research is corn hybrids of the mid-ripening
group: ES Inventiv, ES Mosquito, ES Method. Experi-
mental scheme: no treatment option (control); foliar
feeding of corn plants with LF—corn microfertilizer in
the 2—4 leaf phase; foliar feeding of corn plants with
LF—corn microfertilizer in the 6-8 leaf phase; foliar
feeding of corn plants with microfertilizer LF—corn in
the phase of 2-4 leaves + 6-8 leaves. The manifesta-
tion of the following signs was studied according to
the experiment variants: plant height; height of attach-
ment of the ear; number of rows of grains in the ear;
number of grains in the row; mass of 1000 grains;
mass of grain from the ear. Statistical processing of
the research results included conducting a variance
analysis.

Results. According to the research results, it was
established that for all the studied indicators, a vari-
ant of complex treatment with microfertilizer LF—corn
in the phase of 2—4 leaves + 6-8 leaves was selected
for corn. According to the manifestation of biometric
indicators of the plant and productivity elements, a
mid-ripening hybrid ES Method with complex treatment
with this preparation was selected. According to the
average data of the yield indicator, a hybrid ES Method
with a variant of complex feeding with microfertilizer
LF—corn (7.88 t/ha) was selected.

Conclusions. It is recommended to grow a mid-
season corn hybrid EC Method with the option of com-
plex treatment with microfertilizer LF—corn.

Key words: biometric indicators of plants, produc-
tivity elements, yield, foliar feeding, mid-season.
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BMNMUB ArPOTEXHIYHUX ®AKTOPIB HA PO3BUTOK JIUCTKOBOI MOBEPXHI
KOPMOBOI'O BYPAKA B YMOBAX 3AXIAHOIO NICOCTENY

BE3BIKOHHWW M.B. — kaHaovaat CiNTbCbKOroCno4apChkux Hayk,

[OLIEHT, OKTOPaHT
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3aknapg BuLoi ocBiTK «IMoginbCbknn AepXXaBHUA YHIBEPCUTETY

MocTaHoBKa npo6nemMu. HapolyBaHHs BUPOOHU-
LTBa Morioka Ta M’aca 11 36inbLLUEeHHS Norosis’a BenmKkol
poraTtoi xynobu 6esnocepedHbO 3anexuTb Big edek-
TUBHOCTI KOPMOBOi 6a3n. COKOBUTI KOPMU, SIKi MOBUHHI
cknagatn He meHwe 30 % pauioHy B 3umOBMIA nepiog,
0Ccob6nMBO Micns BiAHOBNEHHHA NakTauii y KopiB, € Kpu-
TUYHO BaXXNUBUMW ONS NiATPUMAHHST NMPOAYKTUBHOCTI
Ta 340poB’st TBapuH. EdekTnBHe BMPOBHULTBO KOp-
MiB AN MOTOYHOIO CKOTapCTBa € OCHOBOK PO3BUTKY
TBapuHHULTBA Ta 3abesneyeHHs HaceneHHs YkpaiHu
BMCOKOSIKICHUMW MOMOYHMMM NpoaykTamu [7, 8].

OpfHieto 3 KMOYOBUX KOPMOBUX KynbTyp € Oypsk
KOPMOBUI, sk 3abesnedye TBapwH BUCOKOMOXUB-
HAMW COKOBUTMMM KopMamu, 36anaHcoBaHMMMK 3a
BMICTOM MpOTeiHy Ta Byrnesoais. KpiMm Toro, BMpOLLLY-
BaHHS i€l KynbTypy CMpUSIE MOKPALLEHHIO CTPYKTYpwu
I'PYHTY Ta MiABWLLEHHIO NOro poaKYOoCTi [2].

Y 3B'A3ky 3 UMM nepen arpoBMpoOOHUKaMK, sKi
3aiMalTbCs BUPOOHNULITBOM MOIOYHO-M'SICHOT NpoayK-
Lji, nocTae 3aBAaHHs po3pobKU Cy4acHUX TEXHOIOTriN
BMPOLLYBaHHSI KOPMOBMX KyrnbTyp, 30Kpema Oypsika
KOPMOBOTO, O BKIHOYAE peTenbHui 0obip copTiB Ta
ONTMMI3aLito arpOTEXHIYHNX MPUAOMIB.

HesBaxkatoum Ha YMCNEHHI JOCTiAXEHHSA, aKkTyarnb-
HOM 3anuLIaeTbes npobrema BU3HaYEHHSI KOHKPETHUX
arpoTexHiYHMX i COpTOBUX (PAKTOPIB, O POpPMYOTb
ONHaMiKy pOCTy NMCTKOBOI MOBEPXHi Y MEBHUX [PYH-
TOBO-KNiMaTU4YHUX yMoBax. Bnnue copTtoBux ocobrnu-
BOCTEW, CTPOKIB CiBOM Ta rmMmbunHM 3aropTaHHs HaciHHA
Ha PO3BUTOK NNCTKOBOI NOBEPXHi Bypska y 3axigHoOMy
JlicocTeny goci HegocTaTHLO BUBYEHWUIA. JocnigKeHHs
LMX YMHHUKIB [O3BOMSIE ONTUMI3yBaTL arpoTexHiKy Ta
NiOBULLMTU NPOJYKTUBHICTb KYNBTYpPU B KOHKPETHUX
I'PYHTOBO-KNIMaTU4YHUX YMOBaAX.

AHaniz ocTaHHix pgocnigkeHb i ny6nikauin.
Bypsikn KOpMOBI cepef iHLLIMX KOPEHEeNnoaiB KOPUCTY-
I0TbCSl MOMUTOM Yepe3 BUCOKY EKOHOMIYHY edeKTuB-
HICTb, OCKINbKW 34aTHi popmyBaTh 3Ha4Hy Giomacy 3a
BiJHOCHO HU3bKWX BUTPAT Ha BMPOLLYBaHHS, Xapak-
TEPU3YHTbCS BUCOKMM KOEILLIEHTOM BUKOPUCTAHHS
COHSAYHOI eHeprii Ta faloTb cTabinbHi Bpoxai HaBiTb 3a
KOMMBaHHSA NOroAHMX YMOB [6].

Mnowa NMCTKOBOI NMOBEPXHI € KM4YOBUM MOPEO-
METPUYHMM MOKA3HMKOM, LLIO BU3HA4Ya€e POTOCUHTETNY-
HWIA MoTeHUiarn, NPOJYKTUBHICTb Ta CTIMKICTb Oypsika
KOPMOBOrO [0 CTpecoBux akTopiB cepegosuwia [1].
dopMyBaHHS NMCTKOBOrO anapaTty 3HA4YHOK Mipoto
3anexuTb Bi YMOB HaBKOMWLUHBOrO cepedoBulla Ta
arpoTexHiyHuX 3axoais. PocnuHu no-pisHoMy pearytoTb
Ha Temnepatypy, BOMNOriCTb, OCBITNIEHICTb i arpodOH,
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IO BMfMBAE Ha TEMMNWU HAPOCTaHHSA JINCTS, IHTEHCUB-
HIiCTb (pOTOCUHTE3Y Ta adanTuMBHI BNacTUBOCTI arpodi-
ToueHosy [11].

BaxnvBe 3HavyeHHs MalTb CTPOKM CiBOWM Ta rmu-
OVHa 3aropTaHHsl HaCiHHSA, OCKINTbKWM BOHW BMMBaKTb
Ha NPOPOCTaHHS, OPYXHICTb CXO4iB Ta hOpMyBaHHSA
NNCTKOBOI NoBepxHi. CBOeYacHWI NOCIB Y ONTUMAaribHi
CTPOKM Ta Ha BIANOBIAHY MWOUHY CNpUsie piBHOMIp-
HOMY PO3BUTKY NUCTKIB i (DOPMYBaHHIO MakCcMMaribHOI
(hOTOCMHTETMYHOI NMOBEPXHI, WO BM3HAYaE MoTeHujian
YPOXanHOCTi kKopeHennogdiB i 3aranbHOi 6iomacu poc-
nvH [13].

Came nnowla nUCTKIB BM3HaYae KinbKicTb ¢oTO-
CYHTETUYHO aKTMBHOI pagiauii, Ky 3aCBOKE POCNUHa,
iHTEHCUBHICTb nepebiry (hOTOCMHTETUYHUX NpoLEeCiB
Ta 3aranbHy GionoriyHy BpoxanHicTb KynbTypu. Beta-
HOBIIEHO, WO LIBUAKE HApOCTaHHSA JMCTKOBOI Macu
B Nepiof akTUBHOI BereTaLlii CTBOPIOE nepeaymMoBy ANs
dopMyBaHHSA BUCOKOI Macu KopeHennoais i rmyku [4].

BueHi nigkpecnoTb, WO HaWBuULLi Ta Hankpali
3a SKICTIO BpOXai MOXHa oTpumaTty Tiflbku B nociBax,
AKi MalTb ONTMMarnbHy 3a po3Mipamu Moy NUCTA
i oNTUManbHMM XoA0M ii POpMYyBaHHS, LWo byae 3abes-
nevyyBaTUCb paLioHanbHUM BUKOPUCTAHHAM €NEMEHTIB
TexHornorii, aganTMeHuMun coptamu [16].

J1. M. Bypko BBaxae, Lo piBEHb YpoxXanHoCTi 6e3-
nocepefHbO BM3HAYaeTbCA MacuTabom cpopmoBaHoi
TNINCTKOBOI MOBEPXHIi, @ TAKOX IHTEHCMBHICTIO Ta edoek-
TUBHICTIO 1T (DYHKLIOHYBaHHA. Bucoki Bpoxai Oypskis
KOPMOBUX MOXYTb OyTW OTpUMaHi nvwe 3a ymoBwU
NiATPMMaHHS MakcumarnbHOI POTOCUHTETUYHOI aKTUB-
HOCTi POCMMH NPOTSroM yCbOro nepiogy ix Beretauii [3].

JInctkoBa MOBEpPXHA € He nuvlle QXXepenom opra-
HIYHUX PEYOBMH, ane W MOKa3HWMKOM CTPEeCOCTINKOCTI
OypsikiB KOPMOBUX. 3@ BUCOKMX TemnepaTyp, Aediuunty
Bonorn abo ypaxeHHA xBopobamu crnocTepiraeTbcs
nepegyvacHe CTapiHHA JNUCTKIB, 3HWXKEHHSA (OTOCUH-
Te3y Ta CKOPOYEHHS nepiogy X aKTUBHOro gyHKLiO-
HyBaHHS, WO HeraTMBHO BMNNMBAa€E Ha Bpoxaw. BoHa
dopMy€eTLCA Nig BNIIMBOM (haKTOPIB HaBKOMMULLHLOMO
cepenoBuLLa, Yy TICHIN B3aeMOZIi 3 iHLUMMKW pOCIIMHAMK
arpodpiToleHosy, Ta ii MOXHa 3MiHOBaTK BiANOBIAHO
[0 3aCTOCYyBaHHA €NeMEHTIB TEXHOOTiT BUPOLLYBaHHS.
A TOMy came MOXMMBICTb arpoTEXHIYHOro BMMMBY Ta
HanpaBsneHiCTb UMX 3MiH BapTo BiAcCnigKyBaTu gopat-
koBo [15].

Pasom 3 Tm HayKoBMX OaHWX LLOAO BMMMBY OKpe-
MUX €NeMEHTIB TEXHOMOrii — CTPOKIB ciBOM, rmMnbuHn
3aropTaHHsl HaciHHSl, COPTOBMX OCOONMBOCTEN, YMOB
3BOJIOXKEHHS Ta TEMMNepaTYpPHUX PEXMMIB — Ha hopMy-
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BaHHS! NTMCTKOBOT NOBEPXHi OypsikiB KOPMOBUX LLIE HELO-
CTaTHbO. Y 3B’A3KY 3 UMM aKkTyanbHUMW € noparnblui
OOcCrigXeHHA 3aKOHOMIpHOCTEeN (POpMyBaHHS FIUCTKO-
BOrO anapary 3a pi3HWX arpoeKomnoriYyHnX yMmoB, MOLLyK
LWNSXiB NiABMLLEHHSA (O OTOCUHTETMYHOIO NOTeHUiany Ta
pO3pO6NEeHHsT afanTUBHUX TEXHOMOTIN BUPOLLYBaHHSA
i€l KynbTypy B yMOBaX 3MiHM Knimary.

MeTa — gocniguTi BNnB CTPOKIB CiBOW Ta rMMOMHN
3aropTaHHs HacCiHHA Ha OUHaMiKy HapOCTaHHSA MIOLL
NMCTKOBOI NOBEPXHi pocnuH Bypsika KOPMOBOTO B YMO-
Bax 3axigHoro Jlicocteny YkpaiHu.

Martepianu Ta mMeTtogMka pocnigxeHb. [ocni-
DKeHHs1 nposoaunuce Bnpogosx 2020-2024 pokis Ha
pocnigHomy noni  HaB4anbHO—BMPOOHUYOTO LIEHTPY
«Moginnsi» 3aknagy Buwoi ocBiTK «IMoginbCcbknin aep-
)aBHUI yHiBepcuTeT». [PYyHT JOCHIgHOMO MOns — Yop-
HO3eM TUMOBWIA BUMYTyBaHUA, Marno ryMmycHui, cepea-
HbOCYITIMHKOBUIN Ha NEeCOBUAHUX CyrnuHKax. Bmict
rymycy (3a TiopiHum) y wapi rpyHty 0-3 cm cTtaHo-
BuTb 3,8—4,1 %. BmicT cnonyk asory, Lo nerko rigpo-
nizytotbcsa (3a KopHdingom), crtaHoBuTb 98-117 wmr/
Kr, pyxomoro c¢ocgopy (3a YipikoBum) — 81-94 wmr/
kr, obmiHHoro kanito (3a YipikoBum) — 145—-175 mr/kr
rpyHTy. Cyma yBiGpaHuX OCHOB KONMMBAETHLCA B MexXax
19,8—-22,0 mr ekB. Ha 100 r, Mae rigponiTUYHy KMCNOT-
HicTb 0,79-1,02 mr ekB. Ha 100 r FpyHTY., CTYNiHb HacK-
YyeHHst ocHoBamu — 90 %.

Po3amip nociBHOT AinsiHk1 cTtaHoBWUTb 65 M?, obni-
koBOi — 54 M2, MOBTOPHICTb AOCniAQYy — YOTUPUKPATHA.
PoamiweHHs BapiaHTiB — cuctematudHe. Cxema
gocrnigy Bkrnovana HactynHi daktopu: daktop A —
coptu: 1. CoHet (koHTporb); 2. Onbxuy; 3. CTapMoH.
dakTop B — cTpok ciBbu: 1. — | gekana KBiTHs (3a gocsr-
HEHHS1 (Pi3NYHOI CTUIMOCTI I'PYHTY i Oro TemnepaTtyp-
HOro pexxumy nporpieaHHsa 5—6°C); 2 — yepe3 10 gHiB
nicnsa nepLuoro CTpoky ciBdu; 3 — yepes 10 gHiB nicns
Opyroro cTpoky ciBbu; 4 — yepe3 10 gHiB nicnsa Tpe-
TbOro CTPOKY ciBbu; ®aktop C — rmMmbuHa 3aropTaHHs
HaciHHs: 1. 2-3 cm; 2. 4-5 cm; 3. 6—7 cMm.

TexHonoris  BupoOLlyBaHHA KopMoBoro Oypsika
B AOCniAi 3aranbHOMPUIHATHA, KpiM OOCHIOKYyBaHMX
dakTopis. MNonepegHnkom Gyna o3vma neHnLs.

deHonoriyHi cnoctepexeHHsl, GioMeTpuyHi i isi-
onoro—6ioximMiyHi gocnigXeHHs NpoBoAMnM 3a Biamno-
BigHO 00 MeToaunkm gocnigHoi cnpasu B arpoHomil [12]
Ta MeToaoukm npoBeaeHHst AoChimpKeHb y OypsikiBHU-
uTBi [5].

Pesynsratn gocnipgxeHsb. MposeaeHi 6aratopiyHi
noneoBi gocnigxeHHs (2020-2024 pp.) nigTeepaunu
(Tabn. 1), Wo nnowa NMCTKOBOI NOBEPXHI Bypsika Kop-
MOBOIO € KITH04OBUM MOP(OMETPUYHUM MOKA3HMKOM,
Aku  6e3nocepedHbO BM3HAYae (OTOCUHTETUYHUIA
noTeHuian, MPOAYKTUBHICTb Ta CTIMKICTb POCMAWH A0
CTPEeCOBUX YMHHWKIB cepepoBulla. [nHamika 1i dop-
MYBaHHSI BM3HA4Ya€TbCsl B3aEMOLIED COPTOBMX OCO-
OnuBoCTEN Ta arpoTEXHIYHUX NPUINOMIB, 30KpeMa CTPO-
KiB CiBOM Ta rMMOUHN 3aropTaHHs HACIHHS.

AHaniz pesynbTaTiB CBigYWTb, WO CTPOKU CiBOU
MaloTb BUpILIANbHUA BMIMB HAa TEMMNW HAPOCTaHHS
NMCTKOBOI NoBepxHi. PaHHi cTpokun (6—8 kBiTHSA) 3a6e3-
nevytoTb MOBINbHUM CTapT PO3BUTKY POCMAMH uepes
HWU3bKI TemnepaTtypu, L0 ranbMye MNPOPOCTaHHA Ta
NMo4aTKOBUIA PICT, ane 3a CNpUsITIIMBUX YMOB [03BOS-

10Tb POCIIMHAM BUKOPUCTATU BECHSIHY BOMOry Ta nogo-
BXWUTW BeretTauinHni nepioa.

MakcumarnbeHi 3Ha4eHHS NNOLLi IMCTKOBOI NOBEPXHi
dikcyoTbCsl Mpu ciBOI y TpeTin aekadi KBiTHA (24—26.
1), konu norogHi ymMOBW CnpusiOTh LIBUAKOMY dop-
MYBaHHIO MOTYXXHOI NUCTKOBOI po3eTkn. Came B LeWn
nepiog nnowa NUCTKOBOI MOBEPXHi AOCsirae Makcu-
ManbHuUX 3HaveHb (0o 50,08 tuc. m*/ra y copty Crap-
MOH), WO € KPUTUYHUM Ansi HakonuyeHHs Giomacwu.
MMi3Hi cTpokn ciBOU (1—4 TpaBHsI) CKOPOYYHOTL Mepiog
aKTMBHOTO POCTY, LIO HEeraTMBHO MO3HAaYaeTbCA Ha
nnoLi NMCTKOBOI NoBepxHi (Makcumym 43,41 Tuc. m?/
ra copty CTapMOH), a TaKoX Ha BPOXaWHOCTI Ta SKOCTI
NpoAayKLii.

[nHamika HapoCTaHHSA NMOLi FIMCTKOBOI MOBEPXHi
BMOAOBX Beretauii XapakTepusyeTbCa MOCTYNOBUM
36inblweHHsM Big ¢asu cxoais (4,05-9,12 tuc. m?/
ra Ha 10.06) go niky POTOCMHTETUYHOI AaKTUBHOCTI
(32,08-50,08 Tuc. m*ra Ha nepiog 10.08), nicnsa yoro
CMOCTEPIraeTbCsl NOCTYNOBE 3HWKEHHS 4epe3 Biamu-
paHHs ctapux nucTkis (18,36—35,75 Tuc. m?/ra Ha 10.09)
i 3aBepLUEHHs aKTUBHOI POTOCUHTETUYHOI AiSANIbHOCTI
Ha MOMeHT 36upaHHsi Bpoxato (12,35-26,06 Tuc. m?/ra
Ha 05.10).

Cepen pocnipxkyeaHux coptis (CoHet, Onbxwuu,
CTapMOH) HamlBMLLY IMCTKOBY MOBEPXHIO MaB COPT
CTtapMoH, WO CBigYMTb MPO NOro reHeTUYHY 34aTHICTb
0O IHTEHCMBHOIO POCTYy Ta e(MEeKTUBHOIO BMKOPUC-
TaHHs PAP. Tak, Ha nepiog 10.08 nnowa nMCTKOBOI
nosepxHi 6yna Ha pieHi 50,08 Tuc. m?ra 3a ymoBu
BUCIBY y 24—26 KBiTHSA Ha rmmbuHy 4-5 cm. Lle cBia-
YNTb MPO BMCOKY MOTEHLAHY NMPOAYKTUBHICTb AAHOro
COpTy Ta MOro 34aTHICTb 4O aKTMBHOIO (DOTOCUHTE3Y
Yy paHHi etanu po3BuTKY. Bucoka nnowa nMcTKOBOI
NoBepXHi y a3y iHTEHCUBHOIO (HOPMYBaHHSI KOpeHe-
NnoAy € nepeayMoBO ANst OTPUMAHHSA BUCOKOI ypo-
XanHocTi Oypsika KOPMOBOTO, OCKifNlbkM 3abesnedvye
MaKC/MMarnbHe HarpoMa[KeHHS OpraHiYHoi pPevoBUHM
B KOpeHennoaax i Haa3eMHin maci. Y BepecHi Ha nepiog
10.09 B copTy CtapmoH (24-26.1V, 4-5 cm) nnowua cTta-
HoBuna 35,75 Tnc. m?/ra, Wo BKasye Ha 34aTHICTb 36e-
piraTy akTUBHY NMCTKOBY Macy BMPOAOBX TPUBAroro
nepiogy. Ha nepiog 36upaHHsa Bpoxato (05.10) nnowa
NINCTKOBOI MOBEPXHi 3MeHLWwwmnaca fo (26,06 tuc. m?/
ra), Wo CBigYMTb MpPO TpuBasny akTUBHICTb (DOTOCUH-
TETUYHOrO anapary, BaxnuBy Ans dopMyBaHHA Macu
KOpEHeNmnozAiB y MisHin nepio.

Copt Onbxuny TakoX AEMOHCTPYBaB BUCOKi NMokas-
HUKM OPMYBaHHS NMCTKOBOI NoBepxHi (44,81 Tnc. m?/
ra), Toai sk CoHeT mocTynaBcst 3a LUM napamMeTpoMm
(40,93 Tuc. M%ra), Wo BKasye Ha COPTOBI BiAMIHHOCTI
y LUBUAKOCTI HAPOCTaHHS NMCTKOBOI Macu.

AHani3 guHaMiky MoKasHMKIB Y 4acoBOMY pO3pisi
CBif4MTb MpO nepesary CTPOKy CiBOM 24—26 KBIiTHS.
Y uen nepiog BNPOAOBX YCiX POKIB JOCHiAXEHb CKna-
Janncsa HancnpuaTAMBILLI arpOMeTeopOorioriyHi YMOBU
ONsi MPOPOCTaHHS HaciHHSA, (OpMyBaHHSA PO3ETKM
NCTKIB Ta NOAANbLIOrO HAPOCTaHHS IMCTKOBOI Macwm.

MnbuHa 3aropTaHHs HaciHHA € BaXnMBMM (hakTo-
pOM, LLO BMAMBAE Ha PIBHOMIPHICTb i LUBWAKICTb MNOABK
CX0AiB, PO3BUTOK KOPEHEBOI CUCTEMU Ta MUCTKOBOIO
anapaty. OnTumanbHow Anst 6ypsika KOPMOBOIO BUSI-
Bunacs rmmbuHa 4-5 cm, sika 3abesnedvye HarBuLLi 3Ha-
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Tabnuus 1 — lMHamika HapoCcTaHHSA NMoLLi IMCTKOBOI NOBEPXHi POCNUH Oypsika KOPMOBOIO 3afIeXKHO
Bifi CTPOKIB CiBOM i rMMOUHM 3aropTaHHs HaciHHA, TUC. M?/ra (cepeaHe 3a 2020-2024 pp.)

MmubuHa [aTta BU3HA4YEHHA
Copt CTpok ciB6u 3aropTaHHs
(pakTop A) | (cbakTop B) | HaciHHA, cM 10.06 10.07 10.08 10.09 5.10
(dbakTop C)

2-3 4,25 25,78 35,10 19,20 12,35

6-8 IV 4-5 5,08 26,15 37,06 21,77 13,96

6-7 5,52 27,47 33,17 19,91 13,14

2-3 5,03 27,84 35,34 22,11 14,16

14-17 IV (k)* |4-5 6,26 29,61 39,28 24,78 15,81

Comer (K)* 6-7 5,84 28,22 37,43 23,03 14,97

2-3 6,99 30,92 42,62 25,02 15,97

24-26 IV 4-5 8,12 32,82 40,93 27,79 17,66

6-7 7,74 31,32 38,60 26,15 16,80

2-3 4,05 24,76 32,08 20,17 13,25

14V 4-5 5,33 26,40 35,94 22,77 14,88

6-7 4,89 25,12 33,93 20,95 14,06

2-3 5,63 30,78 37,24 18,36 14,24

6-8 IV 4-5 6,33 32,06 39,52 21,14 15,30

6-7 7,75 33,37 38,07 19,69 14,61

2-3 6,36 32,58 39,14 23,21 16,96

14-17 IV (k)* |4-5 8,45 35,24 41,47 26,16 18,08

Onbxd 6-7 7,04 33,87 40,11 24,89 17,35

2-3 8,32 35,66 43,61 26,12 18,77

24-26 IV 4-5 10,31 38,45 44,81 29,17 19,93

6-7 8,94 36,97 42,40 28,01 19,18

2-3 4,40 27,44 33,71 21,51 16,24

1-4V 4-5 6,59 29,89 35,91 24,40 17,34

6-7 5,14 28,70 34,28 23,07 16,62

2-3 6,33 35,05 42,43 28,62 19,76

6-8 IV 4-5 7,50 36,34 45,80 31,25 22,35

6-7 8,68 37,65 43,98 29,51 21,59

2-3 7,02 36,95 44,44 32,50 22,48

14-17 IV (k)* |4-5 9,33 39,63 47,86 35,26 25,13

CrapwoH 6-7 8,17 38,25 46,14 33,67 24,33

2-3 8,00 39,01 46,61 34,44 23,39

24-26 IV 4-5 10,26 41,77 50,08 37,27 26,06

6-—7 9,12 40,32 48,47 35,75 25,24

2-3 6,04 32,84 40,10 30,71 21,66

1-4V 4-5 8,40 35,35 43,41 33,40 24,30

6-7 7,22 34,11 41,47 31,75 23,51

YEeHHS NIOoLLi NMMCTKOBOI MOBEPXHi HE3amNEeXHO Bif CTPO-
KiB CciBOM Onsi ycix gocnigXyBaHuWX cOpTiB (30Kpema
y copTty CtapmoH — 50,08 Tuc. m?/ra Ha 10.08). 3aHagTo
Minke (2—3 cm) abo rmmboke (6—7 cM) 3aropTaHHsA nNpu-
3BOAWTb [0 3HWKEHHS LIbOro MokasHuKa 4epes riplly
NonbOBY CXOXICTb, CMOBIMIbHEHWUI PO3BUTOK MapoOCTKa
Ha No4YaTKOBOMY €eTani poCTy Ta MEHLUY aKTUBHICTb
(POTOCUHTETUYHOTO anapary.

Taknum 4YMHOM, ONTMMI3aLis CTpokiB ciBOM Ta rnu-
OWHM 3aropTaHHsA HaCiHHA [O3BONSAE NIABULLMTY NMOLLY
NINCTKOBOI MoBepxHi Ha 15-25 % MNOpPIBHAHO 3 KOHTP-
OnbHMMMK BapiaHTamu, WO Ge3nocepenHbO KOPEME
3 NPYPOCTOM BPOXKAMHOCTI.

Pesynetatv Hawuvx gocnigxeHb MiATBEPAXYHOTbCA
nonepegHiMn HaykoBuMu poboTamu, NpoBeAEHUMMU
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y MNonbuwi, HimewunHi Ta B YKpaiHi, Wo onTumisauis
CTPOKiB CiBOM Ta rMUOWHN 3aropTaHHsi HACIHHS € KIYOo-
BUMU hakTopamm opMyBaHHA MaKCUMarnbHOT MIIOLLi
NNCTKOBOI NOBEPXHI Ta BpOXaHOCTi Oypsika. 3okpema,
paHHs ciBba 3a HECMPUSATNMBUX TeMnepaTypHUX yMOB
YMOBINbHIOE CTAPTOBUIA PICT, @ HAATO Mi3HA — CKOPOYy€E
nepiog akTMBHOro PoTtocmHTedy. OnTnumansHa rmmbuHa
3aropTtaHHs (4-5 cm) 3abe3nevye piBHOMIpHiI cxoaum Ta
NOTY>XHWUI NIUCTKOBUI anapar.

[pakTnyHa peanisadia oTpyMaHux pesynbraTis
[03BOMSIE NiABULLMTN e(PEKTUBHICTb BUPOOHULTBA KOp-
MOBOro Bypsika Ta 3abe3neuntu ctabinbHe OTPUMaHHS
BMCOKOSIKICHOT MPOAYKLIiT.

Pesynbratv pocnigxeHb NpoBeOeHUX BrPOAOBX
2020-2024 pp. ceigyaTtb (Tabn. 2), wo dopmyBaHHSA
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doToCHHTETMYHOTO MoTeHujany 6ypsika KOpMOBOrO
3HAYHOK MIpOI0 BM3HAYAETLCA €leMEHTaMU TEXHO-
norii Ta GionorivHUMKN 0cobnMBOCTAMYK COPTY. YCi TpK
[ocCrigaXyBaHHI hakTopy B3aeMOMOB’sA3aHi Mixk co0oto
Ta CyTTEBO BMNMMBAKOTb HA ANHAMIKY POCTY JIMCTKOBOTO
anapary Ta piBeHb (DOTOCUHTETUYHOI NPOAYKTUBHOCTI
nocisiB.

PaHHi cTpokn (6—8 KBIiTHSI) XxapakTepusyrTbcs
NoBINbHUM HapocTaHHAM Pl y nepwi gasn po3BUTKY
(0,201-0,309 MnH m?xgi6/ra Ha 10.06), Lo 3yMOBrEeHo
HU3bKMMY TemnepaTypamu I'pyHTY Ta NoBiTps, AKi ranb-
MYIOTb MPOPOCTAHHA HACiHHS Ta MOYaTKOBUI PIiCT poc-
nuH. poTe, 3a CNpUATAMBUX MOFOAHUX YMOB, PaHHS
ciBba [o3BONSE pOCNMHAM MaKCUMarbHO BUKOpUCTATU
BECHSIHY BOMOry Ta MOOOBXWUTU BeretauiiHuin nepioa,

WO no3uTMBHO BnnmBae Ha Pl HamBulle 3HAYEHHS
siKoro cnocTepiranu y cepnHi (1,816—2,762 mnH m2xai6/
ra Ha 10.08).

Y cepeauHi BereTauii (10.08), 3a ciB61 24—26 KBiTHS,
crocTepirany HamBuLl 3HaYeHHA (POTOCMHTETUYHOTO
noteHujiany — 2,198-3,308 mnH m?xfi6/ra, Wwo nigTeep-
DXY€ETbCA pesynbrataMu AOCNIMKEHb Y Pi3HUX I'PYH-
TOBO-KMiMaTMYHMX 30Hax. Came B Lel nepiog pocrnHM
MalTb HarKkpalli yMoBW Ans (popMyBaHHS MOTYXXHOTO
NNCTKOBOrO anapary, wWo 3abe3nevyye iHTEHCUBHUIA
OTOCKHTES | HAarpoOMamKeHHs Biomacu.

MonibHi 3akoHOMIpHOCTI onmcaHi n y poboTax
Tupyck M. I1., skmin oBiB, WO y 6ypsikiB MakcMmManbHUA
POTOCMHTETUYHUI NOTeHLian (POPMYETLCH B CepeauHi
BereTauii, a Noro 3Ha4eHHs NPSIMO KOPESOE 3 MIIOLLEHD

Tabnuus 2 — POTOCMHTETUYHUI NOTeHLUian 6ypska KOPMOBOro 3arnexHo Bif CTPOKiB ciBOM i rMUbuHu
3aropTaHHs HaciHHA, MITH. M2xai6/ra (cepeaHe 3a 2020—-2024 pp.)

MubuHa [aTa BU3Ha4YeHHSA
Copt CTtpok ciB6u 3aropTaHHs
(dpaktop A) | (dbakTop B) HaCiHHA, CM 10.06 10.07 10.08 10.09 5.10
(dpakTop C)

2-3 0,201 1,561 1,816 1,073 1,009

6-8 IV 4-5 0,259 1,610 1,928 1,182 1,102

6-7 0,226 1,588 1,851 1,128 1,063

2-3 0,248 1,667 2,198 1,129 1,023

1417 IV (k)* 4-5 0,282 1,771 2,264 1,495 1,282

Comer (k)" 6—7 0,263 1,739 2,246 1,255 1,150

2-3 0,305 1,769 2,239 1,528 1,307

24-26 IV 4-5 0,348 1,812 2,318 1,683 1,438

6—7 0,315 1,799 2,192 1,507 1,373

2-3 0,192 1,484 1,750 1,163 1,088

1-4V 4-5 0,240 1,580 1,810 1,219 1,136

6—7 0,220 1,557 1,797 1,207 1,107

2-3 0,309 1,653 2,235 1,051 1,007

6-8 IV 4-5 0,365 1,755 2,489 1,196 1,172

6—7 0,323 1,689 2,347 1,098 1,105

2-3 0,317 1,860 2,452 1,280 1,229

1417 IV (k)* 4-5 0,380 1,993 2,596 1,684 1,602

OnbyKY 6—7 0,356 1,914 2,499 1,510 1,489

2-3 0,364 2,123 2,694 1,878 1,609

24-26 IV 4-5 0,402 2,234 2,750 2,096 1,773

6—7 0,384 2,165 2,723 1,937 1,689

2-3 0,231 1,603 2,334 1,347 1,317

1-4V 4-5 0,307 1,692 2,406 1,443 1,488

6—7 0,298 1,638 2,373 1,401 1,376

2-3 0,261 1,974 2,762 2,021 1,922

6-8 IV 4-5 0,348 2,176 2,955 2,381 2,331

6—7 0,285 2,079 2,898 2,143 2,111

2-3 0,320 2,219 2,951 2,553 2,352

1417 IV (k)* 4-5 0,378 2,322 3,173 2,931 2,771

Crapwon 6—7 0,356 2,271 3,101 2,713 2,644

2-3 0,362 2,374 3,241 2,818 2,496

24-26 IV 4-5 0,410 2,483 3,308 2,998 2,788

6—7 0,380 2,416 3,138 2,706 2,617

2-3 0,255 1,948 2,716 2,307 2,222

1-4V 4-5 0,308 2,101 2,901 2,676 2,639

6—7 0,272 2,013 2,851 2,450 2,315
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TNNCTKOBOI NOBEPXHi Ta ryCTOTOI CTOSIHHS POCnuH [14].
AnanoriyHo, Kenter, Hoffmann & Marlander [17] 3a3Ha-
YaTb, WO a3a iHTEHCMBHOrO (OOPMYBaHHSA Kope-
Hennogy € KPUTUYHOK ANs HaKOMUYEHHS OpraHivyHoi
mMacu y Oypsiky, a TpMBariCTb LibOro nepiogy BusHayae
edeKTMBHICTb (POTOCHHTESY BNPOOOBXK CE30HY.

MMi3Hi cTpoku ciBbu (1-4 TpaBHsl) NpU3BOAsATb 40
3HWeHHa DI (1,750-2,716 mn m?xgib/ra Ha 10.08),
LLIO NMOB’AA3aHO 3i CKOPOYEHHSIM BereTaLiiHoro nepiogy,
NiaABMLLEHHAM Temnepatyp y dasy cxoais i gediymtom
Bororn. Lle obmexye po3BUTOK NIMCTKOBOI MOBEPXHI,
3HWMXYE IHTEHCMBHICTb (POTOCUHTE3Y Ta, BIAMOBIOHO,
BpOXanHiCTb. Lli TeHaeHUiT y3romxytoTbecs 3 pesynbra-
Tamn Michalska-Klimczak et al. [19], aki nokasanu, wo
3anisHeHHs ciB6u bypsika Ha 10 gHIB 3mMeHLye ¢oTo-
CUHTETUYHY aKTUBHICTb NUCTKIB HA 14—17 %, a Takox
3 BUCHOBKamu [lanamapuyk | wWo[o HeraTMBHOMO
BMMUBY 3ani3HEeHHs CiBOM Ha nnowyy acuminsuinHoi
NOBEepXHi Ta ypoxawHicTb Bypsikis [9].

MnbuHa 3aropTaHHA HaCiHHA € BaXIMBUM arpo-
TEXHIYHMM MPUINOMOM, IO BMSIMBAE HA PiBHOMIPHICTb
i LWBMOKICTb MOSIBM CXOAiB, PO3BMTOK KOPEHEBOI CUC-
TeMu Ta nucTkoBoro anapaty. OnTumanbHoOW Ans
Oypsika KOPMOBOro BusiBUNacs rmmbuHa 4-5 cm, ska
3abesneyye HamBuLi 3Ha4YeHHS (HOTOCUHTETUYHOIO
noTeHLjiany He3anexHo Bif CTPOKiB ciBOU Ta JocnigKy-
BaHuX copTiB (y copty CtapmoH: 3,308 mnH m2xaib/ra
Ha 10.08 3a ciBbu 24-26.1V).

MopibHi pesynbratn oTpumMaHo Romaneckas K.
et al. [20], aki 3a3Ha4aloTh, WO rMMOUHA 3aropTaHHS
4—6 cm 3abesneyvye HaMBULLMIA piBEHb (DOTOCUHTETMY-
HOi aKTMBHOCTI y nociBax Oypsika, a Takox [Mpucsx-
HiokoMm O. I. Ta iH. [10], KOTpMIA OOBIB, WO LWiNbHICTb
i piBHOMipHICTb cxofiB 6e3nocepegHbO BNMBAKOTL Ha
piBeHb BMKopucTaHHs ®AP.

Cepepn pocnimxyBaHnx copTis Hansuwwmii @Iy Beix
BapiaHTax popmyBaB copT CTapMOH, L0 CBiAYMTb NpO
MNOro BUCOKWUW FEHETUYHUI NoTeHuian Ao opMyBaHHs
NOTY>KHOI NIMCTKOBOT NoBepxHi. MogibHi copToBi BigMiH-
HOCTI onucaHi y gocrnigkeHHax Khaembah E. et al., aki
NigTBEPOXKYHOTb, L0 IHTEHCUBHICTb (POTOCUHTESY | TpU-
BanicTb (PyHKLiOHYBaHHA NUCTKIB MatoTb YiTKy reHe-
TWUYHY 3yMOBMeHicTb [18].

BUCOKMI  (POTOCMHTETMYHMI MOTEHLiAN € KIH4o-
BMM YMHHUKOM (DOPMYBaHHSI MPOJYKTMBHOCTI Oypsika
KOPMOBOIO, OCKiflbkM came BiH BU3Ha4a€ iHTEHCUBHICTb
HarpoMayKeHHs1 OpraHi4HOi PeYOBMHM B KOpEHennoaax
Ta rndui. MNpoBeaeHi AoCniMKeHHS 3acBigumny, Lo padi-
OHarnbHUiA Jo6ip CTpokiB CiBOM Ta rMUOWMHK 3aropTaHHs
HaCiHHS ICTOTHO BMNMBAE Ha PO3BUTOK aCUMINSALINHOI
NOBEPXHi M nopanbluy MAPOAYKTUBHICTL POCnWH. BcTta-
HOBJIEHO, LLIO BUCIB Y TPETIN AeKani KBITHS Y noegHaHHi
3 ONTUMAIbHOK MUOWHOK 3aropTaHHs HaciHHS 4—5 cm
3abe3nedye (POPMyBaHHS MaKCMManbHO MOXIMBOTO
(HPOTOCUHTETUYHOIO MOTEHLiany Ta CTBOPIOE CNPUATIIMBI
YMOBW A5 peanisaLii 6ionoriyHoro noTeHLiany Kynsrypu.

BucHoBkn. MakcumarnbHi  3Ha4YeHHs NIMCTKOBOT
NoBepxHi cnocTepiranuca 3a ciBbu y TpeTin gekagi
KBITHSA (24—26.1V) Ha rmubuHy 4-5 cm: y copty Crap-
MoH — 50,08 Tuc. m?/ra Ha 10.08, y copTy Onbxu4y —
44,81 Tnc. m?ra, y copty CoHet — 40,93 Tuc. m?/ra.
PaHHi cTpokn (6—8 KBIiTHA) CMOBINbHIOBaANM noYa-
TOK pocTy i po3BuUTKY pocnuH (4,05-9,12 Ttnc. m?/
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ra Ha 10.06), a ni3Hi cTpoku (1-4 TpaBHSA) oOMex-
yBanu HapoOCTaHHS JMCTKOBOI MOBEPXHi (Makcumym
43,41 Tnc. m?/ra'y copty CTapMmoH).

DOTOCMHTETMYHMIA  MOTEHUian HaiBuwmn OyB
TakoX 3a ciBbuM 24-26 kBiTHA Ha rmubuHy 4-5 cm:
CrapmoH — 3,308 mnH m?xgi6/ra Ha 10.08, Onbxuy —
2,876 mnH m?xpib/ra, CoHeT — 2,462 mnH m2xgi6/ra.
PaHHi cTpokn 3abesnedyBanu MOBINbHUA MOYATKO-
Buin pict (0,201-0,309 mnH wm2xgib/ra Ha 10.06),
ane noJoBXyBanu BeretauiiHMi nepiog, a nisHi
CTPOKM CKOpPOYYBamnu akTUBHY (DOTOCUHTETUYHY a3y
(1,750-2,716 mnH m2xgi6/ra Ha 10.08).

Cepen coptiB OypsikiB kopmoBux copT Crap-
MOH  BMPI3HABCA  HaMBUWMM  (POTOCMHTETUYHUM
noTeHuianoM Ta 34aTHICTIO MiATPUMYBATU aKTUBHY
NNCTKOBY Macy OO MOMEHTY 30MpaHHs BpOXato
(26,06 T1c. m?/ra Ha 05.10), Wwo 3abesnevye iHTEHCUBHE
HaKoMU4yeHHs1 Giomacuy B kOpeHennogax Ta ruyi.

Pesynbrat cBiguatb, WO ONTUMI3aLisi CTPOKiB
ciBOM Ta rmMubuHM 3aropTaHHA HaciHHSA O03BonsE nia-
BMLLMTU MIIOLLY NMMCTKOBOI NoBepxHi Ha 15-25 %.
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BeaBikoHHun M.B. Bnnue arporexHiyHunx dpak-
TOpiB Ha PO3BUTOK IUCTKOBOI NOBEPXHi KOPMOBOIO
Oypsika B ymoBax 3axigHoro Jlicocteny

MeTa. Jocnianti BNNnB CTPOKIB CiBOM Ta rmmubuHM
3aropTaHHs HaciHHA Ha AMHAaMIKy HapOCTaHHS MIOoLLi
NMCTKOBOI NOBEPXHi pocnuH Bypsika KOPMOBOTO B YMO-
Bax 3axigHoro Jlicocteny Ykpainu. Metoam. [ocni-
PKEHHA npoBogunuce Bnpogosx 2020-2024 pp. Ha
pocrigHoMy noni  HaB4anbHO-BUPOOHUYOrO  LEHTPY
«Mopginnsa» Baknagy Buwoi ocBiTM «[lloginbCcbkuin
OepXaBHUA YHIBEpCUTET» Ha YOpHO3eMi TUMOBOMY
MarnoryMyCcHoOMy, CepegHbOCYrnMHKOBOMY. [loBTOp-
HICTb — YOTMPUKPAaTHA, PO3MILLEHHSI BapiaHTiB — cucTte-
MaTu4He. TexHONorisi BUPOLLYyBaHHS KOPMOBOTO Bypsika
B Jocnigi 3aranbHOMPUAHATHA, KpiM AOCHiAXKYyBaHUX
dakTopi. Pesynbratu. BcTaHoBneHo, wWo Makcu-
MaribHi 3Ha4YeHHS NTMCTKOBOI MOBEPXHI cnocTepiranucs
3a ciBOM y TpeTii gekani kBiTHA (24—26.1V) Ha rmmbuHy
4-5 cm: y copty CtapmoH — 50,08 Tuc. m?/ra Ha 10.08,
y copty Onbxud — 44,81 Tnc. m?/ra, y copTy CoHeTt —
40,93 Tuc. m?ra. PaHHi cTpoku ciBbu 3abesnevysanu
NOOOBXEHHSA BereTauii, ane ynoBinbHIOBaNM crapTo-
BUI pICT, TOAI 5K Mi3Hi — CKOPOYyBanu nepiog akTMBHOrO
oTOoCHMHTE3Y. POTOCMHTETUYHUI NOTEHLiaN HaNBULLNIA
OyB Takox 3a ciBOU 24—26 KBiTHS Ha mMnbuHy 4-5 cm:
CtapmoH — 3,308 mnH m2xgi6/ra Ha 10.08, Onbxuy —
2,876 MnH m?xpib/ra, CoHeT — 2,462 mnH m2xpib/ra.
OntumaneHow Ana Oypsika KOpPMOBOro BusiBUnacs
rmmbuHa 4-5 cm, sika 3abe3nevye HamBULL 3HAYEHHS
NnoLi JMCTKOBOI MOBEPXHi He3anexHOo Big CTPOKiB
ciBObK ong ycix gocnigxysaHux copTiB. 3aHaaTo Minke
(2-3 cm) abo rmnboke (6—7 cm) 3aropTaHHSA NPU3BOANTL
[0 3HWKEHHS LibOro MoKa3HuKa Yyepes ripy nonboBy
CXOXICTb, CMOBINIbHEHMI PO3BUTOK NapoCTKa Ha novaT-
KOBOMY eTani poCTy Ta MeHLUY aKTUBHICTb ()OTOCUH-
TeTuyHoro anapaty. Cepeq copTiB HaMBULLi 3HAYEHHS
NMCTKOBOI NMOBEPXHi Ta (POTOCUHTETUYHOIO NOTEeHLiany
dopmyBaB copT CtapMoH, Toai sik CoHeT Ta Onbxuy
nocTynanucs 3a iHTEHCMBHICTHO HAPOCTaHHA NINCTKOBOT
macu. BucHoBku. Ontumisais cTpokiB ciBGu Ta rmu-
OuHM 3aropTaHHsa 3abe3nevyBarna 30inbLUEHHsT MoLLi
NNCTKOBOI MOBEpPXHi Ha 15-25 % wWo[o KOHTPOnio.
Copt CTapMOH Ma€e HaBULLMIN TEHETUYHWUIA NOTEHLian
POpMYBaHHSA NTIMCTKOBOT NOBEPXHi Ta (POTOCUHTETUYHOT
npodykTuBHocTi. OTpumaHi pesynstati nigTBepoXKy-
I0Tb BaXXMUBICTb ONTMMI3aLii CTPOKIB CiBOM W rMnbuHn
3aropTaHHa Ang peanisauii NpogyKTUMBHOMO MNOTEeHLi-
any KynsTypu Ta nigBuLLEHHS edeKTUBHOCTI ii BMPO-
LLIyBaHHSA.

KntouoBi cnoBa: Oypsik KOpMOBMWI, NnoLia fmcT-
KOBO| MOBEPXHi, POTOCUHTETUYHMIN NOTEHLian, CTPOKM
ciBbn, rMmnbunHa 3aropTaHHS HaCiHHSA, COpT, BereTawis.

Bezvikonny P. V. Influence of agrotechnical
factors on the development of the leaf surface of
fodder beet under the conditions of the Western
Forest-steppe

Purpose. To investigate the effect of sowing
dates and seed placement depth on the dynam-
ics of leaf area development in fodder beet plants
under the conditions of the Western Forest-Steppe
of Ukraine. Methods. The research was conducted
during 2020-2024 on the experimental field of the
Educational and Production Center “Podillia” of the
Higher Education Institution “Podilsky State Univer-
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sity” on typical low-humus, medium-loamy black soil.
Repetition — fourfold, placement of variants — sys-
tematic. The technology of growing fodder beet in the
experiment is generally accepted, except for the fac-
tors under study. Results. It was established that the
maximum values of the leaf surface were observed
when sowing in the third decade of April (24-26.1V)
to a depth of 4-5 cm: in the Starmon variety —
50.08 thousand m%ha on 10.08, in the Olzhych vari-
ety — 44.81 thousand m?ha, in the Sonet variety —
40.93 thousand m?/ha. Early sowing dates provided an
extension of the vegetation period, but slowed down
the initial growth, while late ones — shortened the period
of active photosynthesis. The photosynthetic poten-
tial was also highest when sowing on April 24-26 to a
depth of 4-5 cm: Starmon — 3.308 million m2xday/ha
on 10.08, Olzhych — 2.876 million m?xday/ha, Sonet —
2.462 million m?2xday/ha. The optimal depth for fodder
beet was 4-5 cm, which provides the highest values
of leaf surface area regardless of sowing dates for

all studied varieties. Too shallow (2-3 cm) or deep
(6—7 cm) mulching leads to a decrease in this indicator
due to poorer field germination, slower sprout develop-
ment at the initial stage of growth and lower activity
of the photosynthetic apparatus. Among the varieties,
the highest values of leaf surface and photosynthetic
potential were formed by the Starmon variety, while
Sonet and Olzhych were inferior in the intensity of leaf
mass growth. Conclusions. Optimization of sowing
dates and planting depth provided an increase in leaf
surface area by 15-25 % compared to the control. The
Starmon variety has the highest genetic potential for
leaf surface formation and photosynthetic productivity.
The results obtained confirm the importance of opti-
mizing sowing dates and planting depth for realizing
the productive potential of the crop and increasing the
efficiency of its cultivation.

Key words: fodder beet, leaf area, photosynthetic
potential, sowing dates, seed sowing depth, variety,
vegetation.
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MoctaHoBka npoGnemu. [lpoco (Panicum
miliaceum L.) — ue BaxnuBa Kpyn'siHOKO KynbTypoto,
siKa BUPI3HAETBCA BMCOKOK MOCYXOCTINKICTIO Ta HEBU-
GarnMBICTO A0 I'PYHTIB, WO pobUTb MOro LiHHUM ene-
MEHTOM Y CTPYKTYpi nociBHMX nnowy MiBHiYHO-CxigHoro
Jlicocteny YkpaiHu, ocobnvBo B ymoOBax 3pOCTaryol
HecTabinbHocTi knimaty. OgHak, NPOAYKTUBHICTL MOCi-
BiB Mpoca B LIbOMY PerioHi 3anvaeTbCcs MiHAMBOIO Ta
4YacTo HeJoCTaTHbO BMCOKOK AN 3abe3neyeHHst cTa-
6inbHOro BUpobHMLTBA SKICHOTO 3epHa.

AHaniz ocTaHHix pgocnigkeHb i ny6nikauin.
KynbTypa npoca, Ha Xanb, He HaaTo JocnigxeHa
B YKpaiHi BHacnigok Toro, o CTaHOM Ha 1 XOBTHs
2025 poky nnowia Ha sikin BupoLlyBanacb KymnbTypa
CTaHOBUTb Nuwe 26,7 TUC. ra, TOAi SK, Ansa Npuknaay,
nnoLua nig SKo BMpOLLYyBanach NeHUUsa CTaHOBUTb
5108,9 Tuc. ra [9]. OgHak, AOCNIMKEHHS 3 BUBYEHHSI
notpeb Uiei KynbTypn BCe X Taku NpoBOAATbCA. Tak,
Hanpwvknag, y gocnigxenHi [1] 6yno nposeaeHo Hay-
KOBi CNOCTEPEXEHHS 32 PO3BUTKOM KynbTypu npoca i3
3aCTOCYBaHHSIM Pi3HUX OpraHivYHMX Ta GionoriyHux npe-
napartiB. PedynstaTtu uMx cnocrtepexeHb nigTBepannu,
LLIO0 BUKOPWUCTaHHSA GiOTEXHOOrin Ta rymiHOBUX pe4vo-
BVH, LLIO NMOCUITIOIOTE (DEPMEHTaATMBHY aKTUBHICTb poC-
NNH Ta MNOKPALLYlOTb 3aCBOEHHSI MOXMBHUX PEYOBUH
3 I'PYHTY, € edpekTuBHUM [1].

TakuMm 4YMHOM, ekcrnepuMeHTarnbHi gaHi Ha npoci
NpOAEMOHCTPYBanu nepesary OionoriyHnx MeToaiB
ANs cTumynsauii pocty, metaboniamy Ta NiABULLEHHS
3aranbHOi NPOAYKTUBHOCTI KynbTypy MOPIBHAHO 3 Tpa-
andinHnvn metogamu. OpHak, OOCMiAXEeHHS BNAvBY
pi3HMX cucTem ynobpeHHst Ha Npoco, sike MPOBOAM-
Nocb Ha AocnigHomy noniroHi B IBaHO-®paHKiBCbKiN
obnacTi nokasano, WO MakcuMmasibHa BPOXaNHICTb
BereTatmBHOI macu (21,5-22,1 T/ra) byna gocsarHyTa
3a KOMGIHOBaHOro 3acTtocyBaHHsSI NioPsoKso i3 Mikpo-
nobpueamu, wWwo Busisunocsa Ha 31-44% Bulle nopis-
HSAHO 3 KOHTpONbHUM BapiaHToMm (12,2-16,8 1/ra) [10].
[MonboBi AOCNIAXEHHS BMMUBY LUMPUHU MiIXPSAOHOrO
iHTepBany Ta GionoriyHnx 4o6prB HA POTOCUHTETUYHY
AisnNbHICTE npoca copTy [leHBikCbke npoBoAnnncA
npotarom 2021-2023 pokie. Havikpalli pesynstatu
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3adikcoBaHO Mpu MiKpagHOMY iHTepsani 15 cm i3
3acTocyBaHHsiM BiocTumynsTopa Mymikop ons o6pobku
HaciHHsa Ta XENA®IT-KomGi ons nosakopeHeBoro nia-
XMBMEHHS, Wo 3a6e3neunno MakcumarbHi NOKa3HUKK
NIoLLi IMCTKOBO| MOBEPXHi, (POTOCUHTETUYHOTO NOTEH-
uiany Ta u4mMcTOi MNpPOAYKTUBHOCTI poTocuHTEe3y [5].
HocnigxerHs Kynuk Ta iHwwux [8] npoBoamnuca y cta-
LioHapHOMY Aocnidi B LeHTpanbHin YactuHi Jlicocteny
YKpaiHn Ha cepefHbOryMyCHUX TUMOBUX YOPHO3eMax,
a iXHi pesynstaTy nokasanu, Lo 3acTOCyBaHHSA OMTU-
Mi30BaHOI TexHomnorii (BeCHsiHa ciBba 3 BU3HAYEeHO
HOPMOIO BUWCIBY Ta LUMPOKOPSAHUM CMOCOBOM, a3oTHe
NiOXMBMNEHHS) CYTTEBO 30iMbLUyE BPOXaANHICTb HACIHHA
MaTePUHCbKMX pocnnH npoca Ha 0,04-0,11 T/ra Ta
[04aTKOBO MOKpaLLy€e BpOXaWHi BacTUBOCTI AOYipHIX
POCIUH.

MonboBi  gocnigkeHHA wWopo noTpebu npoca
B KMBIEHHI NpOBOAMMMCS Ha YnagoBo-JltonvHeubkin
JocrnigHo-cenekuinHin  ctaHuii B ymoBax [lpaBobe-
pexHoro Jlicocteny YKkpaiHM Ha KUCnNux MapriHanb-
HUX r'pyHTax. 3acToCyBaHHsI KOMMMEKCY arpo3axopis
(BanHyBaHHS, BHeceHHs nonimepy MaxiMarin Ta nosa-
KOpeHeBe NiSKMBMEHHS) yCMiWHO 36inblUmMno npoayk-
TMBHICTb MNaHTauii, ane TakoX CMPUYMHUIO 3HAYHe
30iMbLUEHHSI BUHOCY €MeMEHTIB XMBMEHHS 3 YpOXXaeM
(57,5 kr/ra N, 39,3 kr/ra P, 118,7 kr/ra K), npu ubomy Ao
r'pyHTY 3 Bigmepnoto Giomacoro noeepTanocs 6nmM3bko
43-47% BUHECEHUX MOXMBHUX PEYOBVH [6].

MeTa cTatTi — 06r'pyHTYBaTU Ta pOo3pobuTh Hal-
Oinbl edeKkTMBHI HOpMM BUCIBY Ta cuctemu yao-
OpeHHs, o 3abe3nedytoTb MakcumarbHy Ta cTabinbHy
NPOAYKTUBHICTb MOCIBIB nNpoca B ymoBax [liBHiYHO-
CxigHoro Jicocteny YkpaiHu.

MaTepianu Ta MeTtoaM ApocnimkeHb. [ocni-
[DKEHHSI MPOBOAWMNNCL B MONbOBIA CIBO3MIiHI [HCTU-
TYyTy cinbcbkoro rocnogapctea [liBHiyHoro Cxoay
HAAH YkpaiHn Ha 4opHO3eMi TUMOBOMY MNPOTSAroM
2020-2024 pp.

OpHuit wap rpyHTy (Ha rmubuHi 0-20 cm) mae
BMCOKY pogtodicTb. Bmict rymycy craHoButb 3,9%.
Peakuis rpyHTy € HelhTpanbHoto (pH conboBe 6,9),
a Moro KUCMNOTHICTb Ayxe Hu3bka (rigponiTmyHa Kuc-
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noTHicTb 3a KanneHom 3,4 minirpam-ekBiBaneHT Ha
100 rpam IpyHTY). ['PYHT Mae BUCOKY 30aTHICTb yTPUMY-
BaTW MOXMBHI PEHYOBUHN (EMHICTb BOUpaHHs 35,11 mini-
rpam-ekBiBaneHT). BmicT nerkogoctynHoro asoTy 3a
KopHdingom nomipHun (11,2 minirpam Ha 100 rpam).
3abesneyeHicTb pyxoMMmMmn hopmMmamy enemMeHTIB XK1B-
NeHHs € nigsueHo Ana docdopy (16,3 minirpam
P,O; Ha 100 rpam r'pyHTy) Ta cepegHbol AN Kanito
(10,2 minirpam K,O Ha 100 rpam rpyHTy) 3a MeTogoM
Yupukosa.

3a n'atupivyHni nepiog (2020-2024 pp.) cepedHi
norodHi ymoBM BereTauinHoro cesoHy (6epeseHb—cep-
NneHb) xapakTepusyBanucs sK NOMIPHO Tenna BecHa,
IO NepexoauTb Y CNEeKoTHE NiTO 3 aJekBaTHUM, ane
HEepPiBHOMIPHMM 3BOINOXEHHSIM. Y cepegHbOMY, Mo4aTok
BecHu (bepeseHb) OyB nmpoxonogHum (2,7°C) Ta Bia-
3HayaBce Hanbinbwum gediumtom onagis (12,4 mm).
Hapani, Temnepatypa wBuako 3poctana (go 14,7 -C
y TPaBHi), Npu LbOMY KBiTEHb OyB HaMBOMNOriLLMM MiCsi-
uem BecHu (58,4 mm). JliTHIN nepiog GyB cTabinbHo
cnekoTHUM (TemnepaTypa konueanacs Big 21,2°.C o
22,6°C), oe nuneHb BUSBUBCS HAUTEMMILWUM MicaueMm.
BogHouac, yepBeHb i3 cepeHimmn onagamu 84,4 mm
OyB HaMBOMOrilIMM MiCALEM YCbOro Ce3oHy, 3abesne-
Yylo4M OCHOBHUI Pecypc BOSIOTN ANA PO3BUTKY Kyrlb-
TYp Ha noyatky nita. Y Apyrii NonoBuHi flita (nMneHb-
cepreHb) piBeHb OMajiB 3HWXKYBABCS, ane 3anuiiascs
nomipHum (46,5 mm Ta 52,8 MM BiONOBIAHO), L0 BKa3ye
Ha BIACYTHICTb TpUBanoi cepeaHbOol NOCyXu, He3Baxa-
041 Ha BUCOKUI TemnepaTypHuii pexum (Puc. 1).

HocnigxeHHs 3 npocom copty OmpisiHe NpoBoAWIM
3a CXeMolo HaBefeHoto B Tabnuui 1. TexHonorist BUpo-
WwyBaHHA Oyna 3aranbHOMPUWHATOK ANs 30HW MiB-
HiYHO-cxigHoro JlicocTeny YkpaiHu.

MonboBi gocnigkeHHs Oyny cTaHAapTU3oBaHi Ta
BMKOHYyBanucsl Ha ginsHkax 40 m? 3 4oTUpMpasoBoOo

noBTOpHicTio. MeToamka pocnigxkeHb GasyBanacs Ha
[OEKinbKoX 3aranbHOMPUIHATAX HAyKOBUX METOZIB.
BigyanbHuii MmeToq BUKOPWCTOBYBaBCS Afsi ornepaTuB-
HOr0 MOHITOPUHIY (DEHOSOrYHOTO PO3BUTKY POCHMH.
BumiptoBanbHuii metoz 6yB OCHOBHWUM 4119 OTPUMAHHS
KiNbKICHUX JaHUX, HEOOXiAHMX 1151 arpOHOMIYHOro aHa-
ni3y: BiH OXOMNIOBaB BCTAHOBIEHHSI IYCTOTU CTOSIHHS,
OeTanbHU aHarmnia CTPyKTypu pOCnuH (napameTpis
NpoayKTUBHOCTI) Ta dikcaLito KiHLEBOI BpOXaWHOCTI.
HatomicTb, pO3paxyHKOBWUI METOA 3acTOCOBYBaBCS
ANt BU3HAYEHHSA HOPM MiHeparnbHUX A0OPVB Ta OLiHKM
36epexeHocTi pocnvH npoTsarom Beretauii. OTpyMMaHi
KinbKicHi pe3ynsTaty nignsiranu obpobui 3a gonomo-
rol MaTtemaTU4yHO-CTaTUCTMYHOro MeTody Ans nig-
TBEP)KEHHSI AOCTOBIPHOCTI, OLiHKA CUNK BMAYBY dak-
TopiB 3a gonomoroto nporpamu Statistica 10.0.

Buknag OocCHOBHOro marepiany [OCHiAXEHHSA.
Bisyanisauis asodpaktopHoro gocnigy (Puc. 2) Bkasye
Ha BNNMB (PaKTOPIB, LLO BMBYAKOTLCA Ha Macy 3epeH
3 OfHIi€T POCANHN.

CrocTepiraeTbcsl YiTke 30iNbLUEHHS Macu 3epeH
3 OfHiel poCnuHM 3i 3POCTaHHSIM PIBHS MiHEpParibHOro
XKVBMEHHS: CEpPenHi MOKa3HMKM CYTTEBO 3pOCTalThb Mpu
nepexopi Bif KOHTPOMNbLHOTO BapiaHTy A0 peKkoMeHA0Ba-
Hoi Hopmu N,sP,sK,s Ta, ocobnmBo, 4O po3paxyHKOBOI
HOPMU N410PgoKgo+ N3, Y Mexax KoXHOro BapiaHTy yao-
OpeHHs, MakcumarnbHa cepefHsi maca 3epeH 3 OfHiel
pocnuHK 3adhikcoBaHa npv HopMi BUCIBY 3.5 MIH. WT./ra.

Pesynbrat OBOAKTOPHOrO AMCMNEPCIAHOIO aHa-
nigy ceigyatb npo Te, Wo akTop «BapiaHT YAo-
OpeHHsI» Mae CTaTUCTUYHO 3HAYYLLMIA BNAMB HA Macy
3epeH 3 ogHiei pocnuHu (F = 3,9122; p = 0,029). Hato-
MicTb, hakTop «HopMma BuciBy» (F = 0,2727; p = 0,762)
Ta B3aemopis Mk aBoma chaktopammu (F = 0,0301;
p = 0,998) BusgBMNUCA CTATUCTUYHO HECYTTEBUMMW,
OCKINbKW IXHi 3HAYeHHS p 3Ha4yHO nepesuLyoTsb 0,05.

90,0

MM

10,0

Bbepesenp Ksirenp TpaBens UepBenb Jlunenp CepricHb

0 1 2 3

. Orragu, MM

4 5 6 7

=Temreparypa, °C

Puc. 1. Knimamuu4Hi ymoeu eupoujyeaHHs ripoca 3a 2020-2024 pp.

Tabnuusa 1 — Cxema gocnigy

dakrTop A daxrtop B
Hopma BuciBy, MJIH. IIT./T2 Hopmu no6pus
2,5 KonTpons (6e3 BHECeHHS 100pUB)
3,0 N,sP,sK,s (pexkoMenioBana Hopma)
3,5 N 10PooKop + N5, (po3paxyHKoBa HOpMa)
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Maca 3epeH 3 opHig pociuvHK, T

=}~ Hopwa Bicigy, MIH wTira
25

MysPys s
BapianT ygobperts

KoxTpone

NyggPockn+hs,

=& Hopme Biciey, MiH Wwira
35

== Hopma Bicisy, MIH WTira
3.0

Puc. 2. Maca 3epeH 3 oOHiei pocsiuHu 3asexHo eid y0obpeHHs1 ma HOpMu eucisy, 2

Tabnuusa 2 — Pesynbsraty AucnepcinHoro aHanisy BNnuBy JOCHiAXyBaHUX BapiaHTiB Ha Macy 3epeH

3 OfHi€el pocnuHu

Moka3Huk SS MS F p
BapiaHT ynobpeHHs 5,2484 2,6242 3,9122 0,029
Hopma BuciBy, MiH. wWT./ra 0,3658 0,1829 0,2727 0,762
BapiaHT ynobpeHHsa*Hopma BUCIBY, MITH. LUT./ra 0,0809 0,0202 0,0301 0,998

Lle o3Havae, WO, Xxo4ya cepefHi 3Ha4YeHHs1 Macu 3epeH
3MiHIOBanNncs 3anexHo Bi4 HOPMU BUCIBY, Li 3MiHU
He Oynu CTaTUCTUYHO AOCTOBIPHUMW, i BMIUB HOPMW
BUCiBYy OyB MpuONM3HO OOHAKOBMM He3anexHo Bif
3aCTOCOBaHOro yaobpeHHs.

PucyHok 3 oeMoHCTpye 3anexHicTb Macu Cornomm
3 OAHI€EI POCMMHU BiA4 HOPMW BUCIBY Ha Tri TPbOX Pi3HUX
BapiaHTiB MiHEPanbHOro XXUBMEHHS.

Y uinomy, cnocTepiraetbCa TeHAeHUia OO 3poc-
TaHHA Macu COnomu 3i 36inMbLIEHHSM HOPMWU BUCIBY
Ansi BCIX BapiaHTIB, IO BKa3y€e Ha MO3UTUBHWUIA BMNUB

3ryLleHHs MOociBy B Mexax [OOCMiMKeHUX napame-
TpiB. HamHWx4i NOKasHWKM Macu cornomm ikcyroTbCs
Y KOHTPOMbHOMY BapiaHTi. PekomeHgoBaHa Hopma yao-
OpeHHs nokasye nikoBe 3HaveHHs (brnmsbko 9,2 1) npu
HOpMi BMCiBY 3 MIH LWT./ra, NiCNs 4Yoro cnocTepiraeTbCcs
HeBenuke 3HWXeHHs Macu. BogHoyac, po3paxyHkoBa
Hopma ynobpeHHs 3abe3nedye HanbinbLly cepenHto
macy cornomu (9,4 r) npy MakcuMarnbHii HOPMi BUCIBY
3,5 MnH Wwrt./ra, 4EMOHCTPYOYM cTabinbHe 3pOCTaHHSA
NPOAYKTUBHOCTI Ha Tni BMCOKOro 3abesneyeHHs ene-
MEHTaMW >XUBMEHHS.

-
haca conorw 3 o HIEl pochuHK, T

=}~ BapianT yaoGperHa
KoHTpont
| —i— BapianT ygoopeHHa

b
in

EX

Hopma Bicisy, MIH wwra

NASP4SKAS
=i~ BapiatT yaoGpeHHs
N110PS0KS0+N30

[
i

Puc. 3. Maca cosiomu 3 00Hiei pociiuHu 3anexHo eid y0o6peHHsI ma HOpMU euciey, 2
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Takum YnHOM, BiAMOBIAHO OO OTPUMAHUX Pe3yrib-
TaTiB AUCNepCINHOro aHamnisy HopMa BUCIBY BUCTyMNae
KIMOYOBUM YMHHWUKOM, SIKUM 3HAYHO NiABULLYE iHOMBI-
ayanbHy mMacy conomu (Tabn. 3).

PucyHok 4 nokasye 3anexHiCTb MoKa3HuKa HaTypu
3epHa Bi HOPMW BUCIBY ONSA TPbOX BapiaHTiB MiHe-
panbHOro yaoOpeHHS.

Pesynbtat BKasylTb Ha BIiACYTHICTb CYyTTEBOrO
BMNNMBY $IK HOPMMW BUCIBY, TaK i BapiaHTiB yaoOpeHHs
Ha HaTypy 3epHa, OCKiNbK1 CepeaHi 3HaYeHHs Ans BCiX

TPbOX BapiaHTiB NPakTUYHO 36iraTbCsl i KONMBaKTHLCS
B OyXe By3bKOMY AianasoHi. Lle 6yno nigTBepgxeHo
pesynbTratamu AUCNepCinHOro aHanisdy, sikui nokasas,
L0 XKOAEH i3 AoCnigKyBaHUX haKTOpiB HE MaB CyTTe-
BOrO BMMBY Ha NoOKasHUK HaTypu 3epHa (p > 0,05).

PucyHok 5 intocTpye 3anexHicTb ypoXanHOCTi Bif
HOPMW BUWCIBY Ha Tri TPbOX BapiaHTiB MiHepanbHOro
yooOpEeHHs, AEMOHCTPYHUM MNPsSMY  KOPEnsuito  Mix
HOPMOIO BUCIBY Ta BPOXaWMHICTIO A1 BCiX JOCHiAXEHNX
BapiaHTiB.

Tabnuusa 3 — Pe3ynbrat gucnepcinHoro aHanisy BNnuBy AOCTiAXKyBaHUX BapiaHTiB Ha Macy COrioMu

3 OfHi€l pocnuHU

Moka3Huk SS MS F p
BapiaHT ynobpeHHs 7,445 3,723 2,229 0,122
Hopwma BuciBy, MNnH. WT./ra 12,100 6,050 3,623 0,036
BapiaHT ynobpeHHa*HOpMa BUCIBY, MITH. LUT./ra 3,563 0,891 0,533 0,712
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Puc. 4. Hamypa 3epHa 3anexHo 8i0 y0o6peHHsI ma HOpMuU 8uciey, 2/11
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Puc. 5. YpoxaliHicmb npoca 3asexHo i y0obpeHHs1 ma HOpMuU eucisy, m/2a

31



3POLWYBAHE 3EMJIEPOBCTBO. 36ipHuk HaykoBux npaub. Bunyck 84

YpOoXarHIiCTb KOHTPONBHOMO BapiaHTy € HaWHWX-
4ol0, BOAHOYAC BapiaHT i3 peKoMeHO40BaHOK HOPMOKO
3abesnevye Aelwo kpawmin pesynstar. OgHak, Han-
Oinbll BMCOKI MOKA3HUKM BPOXAMHOCTI A0CAratoTbCA
npuv 3acTOCyBaHHiI PO3paxyHKOBOI HOPMU, Ae BpOXKau-
HicTb 3pocTae Big 3.2 T/ra go 3.8 T/ra, 3anexHo Big
HOPMW BUCIBY, L CBIigYUTb MPO AOMiHYHOUUA BNNUB
BMCOKOrO MiHepanbHoro ¢oHy Ha KiHueBui 36ip Bpo-
»ato, 0cobnmBo nNpu 30iNbLLUEHHI r'yCTOTH NOCIBY.

BignosigHo o pe3ynbraTiB 4MCNEPCIMHOIO aHanisy
HanBInbLL ICTOTHOrO BNAMBY HAa YPOXaWHICTb KynbsTypu
Oyno OOCArHyTO 3a paxyHOK BMKOPWUCTaHHA BapiaHTIiB
ynobpeHHs1, ofHak HopMa BUCiBY Ta KoMGiHaLis gocni-
OKyBaHMX (PaKTOpiB He Hadana OuvikyBaHoOro edekxty
(Tabn. 4).

Omxe, oTpuMmaHi pesynstat LbOro AOCHiKEHHS
NiaTBEPOXKYIOTb HAaNpaLloBaHHS BYEHUX, SKi JOCTIOXKY-
Banu HOpMY BUWCIBy Ta yooOpeHHs 3a BUPOLLYBaHHSA
npoca. Tak, Liu Ta iHwi [4] gocnimkyBanu kombiHoBaHe
BHECEHHSA a30THUX i pocdopHMX AOOPUB, LLLO NPU3BENO
[0 3HAYHOro MiABULLEHHSA BPOXAWHOCTI. BapTo 3a3Ha-
4YnTU, WO 3BiNbLUIEHHS YpoXak TakoX Oyno 3Ha4yHUM
npu 3acTocyBaHHi nuwe dochopHUx Ao6puB, Todi sk
3acTOCyBaHHA NuLie a3oTHWX A06pvB Aano MeHLWui
edekT. [ocnigpkeHHa npoBOAEHI B LEeHTpasribHOMY
CeHerani mani Ha MeTi npoaHanisyBaT eeKTUBHICTb
BMKOPUCTaHHS HeOpraHiyHnx [Jo6pvB 3anexHo Bif
[OBOX KOHTPACTHMX CTpaTeriin 3aCTOCyBaHHS OpraHiyHnX
nobpus («Homefields», ski perynapHo ynobproBanucs,
Ta «Oultfields» — ynobptroBanucs pigko) [7]. Peaynsratu

Tabnuusa 4 — Pesynbraty gucnepcinHoro aHanisy BNnuBy AOCHiAKyBaHUX BapiaHTIiB

Ha ypoXaWHicTb npoca

Moka3Huk SS MS F p
BapiaHT ynobpeHHs 5,2241 2,6120 [4,3990 0,019
Hopma BuciBy, MiH. WT./ra 2,6188 1,3094 |2,2052 0,124
BapiaHT ynobpeHHs*Hopma BuciBy, MIH. LWT./ra 0,0385 0,0096 |0,0162 0,999

BKa3yloTb Ha Te, WO pOoAYICTb FPYHTY Ta BpoOXau-
HicTb Npoca 6ynu 3HayHo BuwMMK B «Homefields», e
eEeKTMBHICTb BMKOPUCTAHHSI HeopraHiyHmx [o6pus
Oyna BMCOKOW Ta 3abesneymna BUCOKY BPOXaMHICTb.
HocnipxeHHs Duan Ta iHwwux [2] npoBoamnocsa npoTs-
rom [IBOX POKiB Ha TepeHax Kutato, e BMBYaBCS BNANB
TPbLOX Pi3HMX cxem yaobpeHHs NPK (T1: 27-14-10, T2:
27-17-7, T3: 30-10-11) Ta nopiBHIOBaNNUCb i3 KOHTPO-
newm (6e3 ynobpeHHs). Halkpalwi pesynstaTv nokasana
cxema T1 (27-14-10), gka 3Ha4yHO 36inbLUMNa BpOXaWi-
HICTb Npoca Ta nigsuLLmMna BMICT JOCTYMHUX MNOXUBHUX
pedvoBuH (3okpema K i P), a Takox akTUBHICTb I'PYHTO-
BUX (pepMeHTIB (ypeasun, caxapasu Ta rnytamiHasm).
BoaHouac, AocnimxeHHst 3 HOpMU Npoca BUCBITIIIOTb
JeLlo iHwWi pesynetatu. Tak, Hanpuknag, Garba Ta iHwi
[3] poBenu, WO 36iNbLUEHHS TYCTOTM MOCIBY 3HAYHO
NiABULLYE BPOXaKrHICTb Npoca, Npv LbOMY NiABULLEHHS
ryctotu Buwe Hix 1,5 pocnuHn Ha 1m? gano npupict
ypoxato Ha 30-80% y BCix arpoekonoriyHmx 30Hax
Hirepii. OpHak, 36inblUeHHs TrycTOTU MOCIBy MOHaA
6 pocnvH Ha M? MiABULLYE PU3MK HU3BbKOT BpOXKaW-
HOCTi, 0cOBNMBO 3a YMOBM HU3bKOrO abo MOMipHOro
BHECEHHS a30THMX J06pwmB. Llen pusnk 3ameHLyeTbcs
nviLe Togdj, KONy 3aCTOCOBYETHLCS BUCOKA HOPMa a3oTy.
HocnigxeHHs npoBefeHi B IHAIT Ha cynilaHoMy rpyHTi
3 HM3bKMM BMICTOM OpraHi4HOro Byrreuto Ta asorty, Ae
BVBYaBCS BMIMB TPbOX Pi3HMX BapiaHTiB rycToTh ciBOn
Ta YOTUPbLOX PIBHIB a30THOro yaoOpeHHs, Mnokasas,
L0 HaMBMLLY BPOXaWHICTb 3epHa Ta NNoLly NUCTH Ha
pocnuHy 3abesneymna rycrtota nocisy 25 cm x 15 cm.
3actocyBaHHa 100% pekomeHOOBaHOI [03M a30Ty
BUSIBUNOCS ONTUMAnbHUM.

BucHoBku. [NpoBeaeHi B lNiBHiYHO-CxigHomy Jlico-
cTeny YkpaiHu nonboBi AOCNIAXEHHS 3 BMPOLLYBaHHSA
npoca copty OMpisiHe Ha TUNOBMX YOpHO3emax nig-
TBEPOAUNM [OOMIHYHOUUA BMAMB  MiHEPANbHOMO KMB-
NEeHHs Ha KiHUEeBY MPOAYKTUBHICTb KynbTypu. Havsuwwi

32

nokasHuku BpoxamnHocTi (4o 3,8 T/ra) Ta macu 3epeH
3 OfHiel pocnuHM Oynu [OOCSArHyTi 3a 3aCTOCyBaHHS
po3paxyHKkoBoi HopMu #06puB N, oPgKgy + Njg, WO
CTaTUCTUYHO 3HaYyLLEe NepeBepLUNIO KOHTPOMbHUIA Ta
pekomMeHOoBaHW BapiaHTU. BcTaHOBNEHO, WO BapiaHT
YOOOPEHHST € KMo4oBMM PakTopoM, L0 BRNMBaE Ha
BPOXaMnHiCTb, TOAI K HOpMa BUCIBY CTaTUCTUYHO 3Ha-
yyle BRAWHYMa fnwe Ha Macy cornomu, ane He mana
CYTTEBOrO BMINBY Ha KiHLEBY BPOXaWHICTb Yn HATypy
3epHa. Takum 4nHOM, Ans 3abesneyeHHs Makcumarnb-
HOi Ta cTabinbHOI MPOAYKTMBHOCTI Mpoca B yMOBax
perioHy pekoMeHAYETbCS 30CepeanTucsa Ha niguLle-
HOMY Ta 36anaHcoBaHOMY MiHEParbHOMY XUBMEHHI Ha
Tni BuciBy 3,5 MNH. WT./ra, WO € OCHOBO ANs peanisa-
Lii BUCOKOro MoTeHLjiany BpOXanHOCTi.
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ByTteHko A.O., Aaubko O.M., CtaBuubkun A.A.,
Wanapa C.B. MNpoayKTuBHiCTb Npoca 3anexHo Bif,
HOPMU BUCIBYy Ta CMCTeMU yAoOOpeHHs B ymMoBax
MNisHiyHO-CxigHoro Jlicocteny YkpaiHu

Meta. OG6rpyHTyBaTM Ta pO3pobUTVM HaWbINbLL
e(eKTMBHI HOPMM BUCIBY Ta CUCTEMU YOOOPEHHS, O
3abe3nevyloTb MakcMarbHy Ta cTabinbHy NpoayKTUB-
HiCTb MociBiB Npoca B ymosax [liBHi4HO-CxigHoro Jlico-
creny YkpaiHu.

Pesynsratn. OTpumaHi pesynstatu 3acBigyunnu
YiTKy [AOMiHYIO4Y pPOfb MiHEPAnbHOrO XMBMEHHS Y
opMyBaHHi NPOAYKTUBHOCTI npoca. Bisyanisauig Ta
OBOAKTOPHUI ONCNEPCINHNUIA aHani3 OAHO3HAYHO Nia-
TBEPAWMK, Lo hakTop «BapiaHT yaobpeHHs» MaB cTa-
TUCTUYHO 3HAYYLLUIA BNMB SK HA Macy 3epeH 3 OfHiel
POCIMHK, TaK i Ha BpOXaWHICTb npoca. MakcumanbHi
NoKasHUKK BpoxarHocTi (oo 3,8 T/ra) Oynu QOCArHyTi
npu 3acTOCYBaHHi PO3paxyHKOBOI HOPMW A0OpMB Ha
TNi HaMBWLLOI HOPMU BUCIBY, LLO CyTTEBO Nepesep-
LUMIO pe3ynbTaTh KOHTPOSbHOIO BapiaHTy Ta PEKOMEH-
OoBaHoi Hopmu. BogHouac, akTop «HOpMa BUCIBY»
BUSIBUBCS CTATUCTUYHO HECYTTEBUM 1151 BPOXKAMHOCTI,
OEMOHCTPYHOUU, WO NOro BNMB HE € BU3HAYaINbHUM Y
NOPIBHSAHHI 3 BMMBOM yAo6peHHs. OTpuMaHi pesynb-
Tatn gocnigXeHHs npoca copTy OmpisiHe KOpentoTb
3 HanpautoBaHHSAMM CBITOBUX BYEHMX, MiATBEPAXYHOYM,
Lo KombiHoBaHe Ta 30anaHcoBaHe BHECEHHS [OOPUB
NPK € Knto4oBMM YMHHMKOM MiABULLEHHS NPOAYKTUB-
HOCTi, aHanoriYHo 40 BWCHOBKIB, OTPUMaHWX y AOCHi-
[OXKEHHSIX Ha iHLIMX KOHTMHEHTaX.

BucHoBku. [lonboBi [OCMIDKEHHA 3 BUPOLLY-
BaHHs1 npoca copTy OMpisiHe Ha TMMOBMX YOpPHO3EMaXx
niaTBEPANNN OOMIHYHOYMIA BMANB MiHEPANbHOroO XUB-
NEHHS Ha KiHLEeBY NPOOYKTUBHICTb KynbTypu. Hansuwwi
NnokasHWKM BpoxanHocTi (8o 3,8 T/ra) Ta macu 3epeH
3 OfHi€i poCnMHM Bynu [OCATHYTI 3a 3aCTOCYBaHHS
po3paxyHkoBOi Hopmu [o6puB N, PgKgy + Ny, WO
CTaTMCTUYHO 3HauyLLe NepPeBEPLUNIIO KOHTPOIbHUIA Ta
pekoMeHOoBaHW BapiaHTu. BcTtaHoBneHo, LWo Bapi-
aHT yaobpeHHs € KNo4YoBUM (HaKTOpOM, LLO BNMBae
Ha BpOXaWHICTb, TOAi SK HOpMa BUCIBY CTaTUCTUYHO
3Hauvylle BNAMHyna nue Ha Macy COrnomwu, ane He
Mana CyTTEBOrO BMMMBY Ha KiHLEBY BPOXaWHICTb 4n
HaTypy 3epHa. B ymoBax perioHy pekomeHOyeTbCsl
30cepeanTncsa Ha HopMi Bucisy 3,5 MH. WT./ra, Wo €

33



3POLWYBAHE 3EMJIEPOBCTBO. 36ipHuk HaykoBux npaub. Bunyck 84

OCHOBOIK A5l peanisauii BUCOKOro mnoTeHuiany Bpo-
»KanHoCTI npoca.

KnioyoBi cnoBa: npoayKTUBHICTb, YpOXaWHICTb,
ynobpeHHs1, Hopma BUCiBY, NMPOCO.

Butenko A.O., Datsko O.M., Stavytskyi A.A.,
Shandra S.V. Millet productivity depending on the
seeding rate and fertilization system in the condi-
tions of the North-Eastern Forest-Steppe of Ukraine

Purpose. To substantiate and develop the most
effective seeding rates and fertilization systems that
ensure maximum and stable productivity of millet crops
in the conditions of the North-Eastern Forest-Steppe
of Ukraine.

Results. The obtained results showed a clear
dominant role of mineral nutrition in shaping the
productivity of millet. Visualization and two-factor
analysis of variance unambiguously confirmed that
the factor “fertilization option” had a statistically sig-
nificant effect on both the mass of grains from one
plant and the yield of millet. The maximum yield indi-
cators (up to 3.8 t/ha) were achieved when using
the calculated fertilizer rate against the background
of the highest seeding rate, which significantly
exceeded the results of the control option and the
recommended rate. At the same time, the factor
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“seeding rate” turned out to be statistically insig-
nificant for yield, demonstrating that its influence
is not decisive in comparison with the influence of
fertilizer. The obtained results of the study of millet
variety Omriyane correlate with the achievements of
world scientists, confirming that combined and bal-
anced application of NPK fertilizers is a key factor
in increasing productivity, similar to the conclusions
obtained in studies on other continents.

Conclusions. Field studies on the cultivation of
millet of the Omriyane variety on typical chernozems
confirmed the dominant influence of mineral nutrition
on the final productivity of the crop. The highest yield
(up to 3.8 t/ha) and grain mass per plant were achieved
when using the calculated fertilizer rate N,;,PgoKq +
N3, which statistically significantly exceeded the con-
trol and recommended options. It was established that
the fertilizer option is a key factor affecting yield, while
the seeding rate statistically significantly affected only
the straw mass, but had no significant effect on the final
yield or grain type. In the conditions of the region, it is
recommended to focus on the seeding rate of 3.5 mil-
lion pcs./ha, which is the basis for realizing the high
yield potential of millet.

Key words: productivity, yield, fertilization, seeding
rate, millet.
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MocTaHoBKa npo6nemu. OgHVM i3 BU3HaYanbHMX
(akTopiB Onis 3abesneyeHHs cTabinbHOI MPOaYKTUB-
HOCTI pinaky 03¥MOro € Moro 34aTHICTb aganTyBaTUCS
[0 KOHKPETHMX I'PYHTOBO-KMiMaTUYHMX yMOB. Cy4yacHi
OocCrigXeHHs NigTBepAXyloTb, WO HOpMa BUCIBY poC-
NVH Ta CTPOKM CiBOM MatoTb OfHi 3 HaW CYTTEBMX BMNNU-
BiB Ha (popMyBaHHSA NPOAYKTUBHOIO cTebrnocTor, pos-
BMTOK KOPEHEBOI CMCTEMM, HaKonMMyeHHsa Giomacu Ta
CTIMKICTb 4O CTPECOBWX YMHHWKIB, 30Kpema B nepiog
OCiIHHBOIO 3arapTyBaHHSA Ta nepe3umisni. [Monpu HasB-
HICTb OKpeMWX HanpautoBaHb Y Ui ranysi, notpebye
YTOYHEHHS | AOMOBHEHHSA NMUTaHHA adanTUBHOI BigMO-
Bifi HOBITHIX ribpmaiB pinaky Ha pi3Hi BapiaHTM HOpMK
BUCIBY Ta CTPOKiB CiBOM came B 30Hi LleHTpanbHoro
Jlicocteny Ykpainu [1, 2].

Pinak osumun (Brassica napus L.) € ogHieto 3 npo-
BiAHWX ONINHWX KyNbTYp, WO BUPOLLYETLCSH B yMOBaX
LleHTpanbHoro Jlicocteny YkpaiHu, 3okpemMa ans otpu-
MaHHs1 BMCOKOSIKICHOI Xap4oBoi onii Ta BMpoOHMUTBA
bionanvea. 3aBasikn 36anaHcoBaHOMY BMICTY XUTTEBO
BaXKNMNBUX BUCOKOMOSEKYNSAPHUX KapOOHOBUX  Ku1C-
not — niHoneoi (19-20 %), niHoneHoBoi (8o 9 %) Ta
oneiHoBoi (55—-63 %), a TaKoX XMPOPO3HYNHHUX BiTaMi-
HiB (E — 19 mr/100 r, K — 150 mr/100 r, npoBitamiH A —
550 mr/100 r) i MikpoenemeHTiB (kanbLii, Migb, map-
raHeub, MarHii, UMHK TOLLO), pinakoBa onis € LiHHUM
npoayktom [3, 4].

OpHvM i3 KMoYoBUX hakTopiB, LIO BAAMBAKOTH
Ha MPOAYKTMBHICTb Ta afanTUBHICTL ribpuais pinaky
B YMOBax 3MiHHOro KnimaTy W FpyHTOBOI pOAHOYOCTI,
€ nigbip HopmK BWCiBY pocnvH Ta cnocib ciBbu. Paui-
OHanbHe MOEAHaHHA UMX arpoTexHiYHuX npunomis
[03BOMSE MOKpALLMTU aganTyMBHI BNACTUBOCTI Kyrlb-
Typu, 3abes3neuynT PiBHOMIPHUA PO3BUTOK POCIVH,
ONTUMI3yBaTW BMKOPUCTaHHSI pecypciB Ta NigBuLLKATU
CTIiRKICTb JO CTPECOBMX YMHHUKIB JOBKINMS.

Bigomo, o YkpaiHa cTtabinbHO BXoAUTb 40 AECATKN
HanbinbLwmx BUPOBOHMKIB pinaky y CBiTi Ta nocigae npo-
BiOHI No3uuii ceped M'sSiTU OCHOBHUX €KCMOPTEpIB L€l
kynetypm [5, 10]. Mpun usomy nuwe 6nnssko 12% ypo-
Xato nepepobnaeTbest BcepeauHi KpaiHu, Todi sk nepe-
Ba)kHa OinbLUiCTb peanidyeTbCs y BUIMAL HACIHHA Ha
30BHILLHIX puHKax. Takui nigxig 3abesnedye onepa-
TMBHY peanisauito npoaykuii 6e3 notpedbu TprBanoro
36epiraHHs, L0 € KPUTUYHO BaXXNMBKM B YMOBaX BOEH-
HOTO Yacy, a TakoX CrpUsie NiABULLEHHIO MPUBYTKOBOCTI
BMPOOHULITBA Ta HAOXOMKEHHIO BanOTHOT BUPYYKN Ha

(POHi 3MEHLUEHHSA peHTabenbHOCTI BUPOLLYBaHHSA Tpa-
ONLINHNX 3epHOBUX KynbTyp [6, 11].

Mig ypoxan 2022 poky MOCiIBHi NMAOLi 03MMOro
pinaky B YKpaiHi CATHYNM peKopaHWX 3a OCTaHHI
12 pokiB noHag 1,4 MnH ra, xo4a 3ibpatv Bganocs
nuwe 3 1,1 MIH ra Yepe3 oOMeXxeHHs1, NoB’si3aHi 3 Bili-
cbkoBuMM Aigmu . Y 2023 poui nnoLi Nig KynsTypoto
3anuLianmcs Ha BUCOKOMY piBHi — 6rn3bko 1,2 MIH. ra.
3a ymMOBU [OTPUMAHHSI TEXHOIOTYHMX BUMOT BUPO-
LLyBaHHA Ta CNPUATAMBUX MOroAHWX YMOB, Lie CTBO-
ptoe nepenymMoBM Ansi Lie BULLIOrO BanoBoro 36opy
y 2024 poui nopisHsiHO 3 pekopaHum 2023-m [10].

[MpoOyKTUBHICTL 0O3MMOrO pinaky BW3HaA4YaETbCH,
30Kpema, LWBMAKICTIO POCTY Ta TpmMBanicTio Beretauin-
HOTO nepioay, WO BKa3ye Ha 3HAYHUIM NoTeHuian Aans
noAanbLIOro NiABULLEHHS BPOXaMHOCTI. Paszom 3 Tum
TEMMMW POCTY | PO3BUTOK POCIMH 3HAYHOK MipOtO 3ane-
XaTb Big KniMaTtM4HUX YMOB Ta 3aCTOCOBaHWUX arpo-
TexHonorin. OaHUM i3 KNYOBUX YNHHUKIB JOCATHEHHS
BMCOKMX YpOXaiB y 30Hi pU3MKOBaHOro 3emrnepobCTBa,
0o sikoi HanexuTtb i LleHTpaneHun Jlicocten, € dop-
MYBAHHSI XUTTE3AATHUX POCMMH, CTIMKUX OO0 HU3bKMX
TemnepaTyp, TO6TO sikicHa niaroToBka 4O Nepe3vMiBni
[7,13].

TakoxX, B yMOBax 3MiHW KnimMaTy, 3pOCTaHHS LiH
Ha pecypcu Ta BINCbKOBUX BUKIIUKIB, SKi 3HUXYHOTb
OOCTYMHICTb NMAOLL i arpOTEXHIYHOrO 06CNyroByBaHHS,
HaA3BMYaNHO BaXNMMBUM € PO3pOobneHHA afanTUBHUX
TEeXHOMOrii BMPOLLYBaHHA KynbTyp i3 BUCOKUM €KC-
NMOPTHUM MOTEHLianoM, 4O SIKUX HaNeXuTb pinak o3u-
MUIA. AKTyanbHICTb AoCnigXeHHst obymoBneHa Heob-
XiOHICTIO NiABULEHHA e(EeKTUBHOCTI BUKOPUCTaHHA
MOCIBHUX nriowl, 3abe3neyeHHs BUCOKOI BUXXMBAHOCTI
pPOCMVH Yy 3MMOBUI Nepiof Ta CTabinbHOCTI BpOXato
B CKNagHux ymoBax. 30Kpema, YAOCKOHaneHHs napa-
MeTpiB ciBOU Ta BUOGOpY HOPMY BUCIBY € pe3epBoM nia-
BULLEHHSI NPOAYKTMBHOCTI 0€3 3Ha4YHMX [00aTKOBUX
BUTPAT.

AHaniz ocTaHHix pgocnigkeHb i nyo6nikauin.
YnpoooBx OCTaHHIX OBOX AeCATUNiTb B YKpaiHi cro-
CTepiraeTbCs akTMBHE BiOPOMKEHHS pinaky 03MMOro
SIK BaXXNMBOT MPOMUCIIOBOI ONiNHOI KynsTypu. Llen npo-
uec 6yB 3yMOBMEHWI BUBEOEHHAM HOBUX BMCOKOMPO-
OYKTUBHUX COPTIB i ridbpuaiB, a TakoX po3pobrneHHAM
iHTEHCUBHUX TEXHOIOTIN BUPOLLYYBaHHS, LLO Aarno 3Mory
3HAYHO PO3LUMPUTM arpoBUPOBHMYMIN NOTEHLian Kyrb-
TYpU B Pi3HUX NPUPOOHO-KNIMaTUYHUX 30HaxX [2, 4, 8].
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CtaHOM Ha cborofHi B YKpaiHi 3apeecTpoBaHO NnoHaz
330 copriB i ribpuais pinaky 03MMOro ik BiTYU3HSHOI,
Tak i iHo3eMHOT cenekuil, LLIo CTBOPIOE NepenyMoBu Ais
LUMPOKOI aganTauii KynbTypy 40 YMOB BMPOLLYBaHHS Ta
peanisauii ii reHeTuyHoro noteHuiany [9, 11]

Cepeq BITYM3HSHWX HAYKOBUX YCTaHOB, SAKi 3AiN-
CHIOIOTb Cenekuito pinaky, cnig Big3Hauuty |BaHo-
®paHkiBcbkui iHCTUTYT AMNB HAAH, HYBIl Ykpainu,
IHCTUTYT oniHux kynetyp HAAH, HHL, «lHCTUTYT 3em-
nepobctea HAAH», a TakoX HW3KY AOCHIOHUX CTaH-
Ui i npuBaTtHmx nignpuemcts [8]. BogHouac pepani
OinblUy YacTKy pWHKY 3anmaroTb ribpmuan iHO3eMHoro
NOXOMXEHHS, 30Kpema komnaHin: NPZ Lembke, Bayer
(Monsanto), Pioneer, Syngenta, KWS Ta iHwnx [12, 13,
14]. Lle poswumpeHHsi copToBoOro Ta ribpuaHoro cknagy
obymMoBnoe NOTpedy B NPOBEAEHHI KOMMIEKCHOI arpo-
€KOrorivHOT OLiHKM hopM pinaky 031MOro LoAo iXHbOT
NpOAYKTUBHOCTI, 3MMOCTINKOCTI Ta afanTUBHUX Bnac-
TUBOCTEMN Yy KOHKPETHUX I'PYHTOBO-KNIMaTUYHNX YMOBaXx
[4,7,15].

Bigomo, wo apanTtauia ribpugis pinaky go ymoB
BMPOLLYBaHHSI 3HQ4YHOIO MIpOK BU3HAYaAETLCS TaKUMMU
akTopamu, Sk HOpMa BUCIBY HACIHHSA, CTPOKW MOCIBY,
cnoci6 ciBbu, piBeHb MiHEPANbHOIO XUBMNEHHSA Ta arpo-
diTocaHiTapHuin cTaH nocisiB. OcobnuBoi akTyanb-
HocTi HabyBae npobnema onTuMi3alii UMX YMHHWKKIB
B ymoBax LleHTpanbHoro Jlicocteny YkpaiHu, ge cno-
CTepiratoTbCA 3HAYHI KONMBaAHHA NOroAHMX YMOB i 4acTi
nposiBu abioTnyHmx ctpeciB [2].0cTaHHi foCnimpKeHHS
NoKasylTb, LIO HasIBHICTb BEMNUKOI KifbKOCTi COPTIB
i ribpuais noTpebye 4iTKOro HaykoBOro Migxogy Ao iX
OUiHKM Ta Knacudikauii 3a aganTUBHICTIO Ta NPOAYK-
TUBHICTIO. Y LIbOMY KOHTEKCTi eeKTUBHUM € 3aCTOCYy-
BaHHS METOAIB KNacTepHOro aHanisy, Skui 0O3BONSAE
3gincHUTM  GaratodakTopHy knacudikauito 06’ekTiB
OOCMIOXKEHHS — He nuwe 3a okpemumy Mopdo-disi-
OroriYHMMK O3HaKaMu, a 1 3a iX KOMMIEKCHOK peak-
LliEt0 Ha arpoTeXHiYHi YMHHKKKM [2, 16, 17]. Takun nigxig
€ 0cobnmBo UiHHUM ans igeHTudikauii rpyn ridbpmais
i3 nogibHO peakuieto Ha HOPMY BUCIBY, LUMPUHY MiXK-
pSaas Ta iHWi npuiiomMm ciBbu, WO, CBOEKD YEproto, Bia-
KpVBae MOXIMBOCTI AN LinecnpsiMoBaHOI onTuUMisawii
TexHonorin BupoLlyysaHHs [1, 18, 19].

Takum 4YMHOM, MONPU 3HaYHYy KiNbKiCTb AocHi-
[OKEHb, KOMMIEKCHa OLjiHKa B3aEMO3B'sI3Ky MiX Cro-
cobom ciBbK, HOPMOK BUCIBY POCIUH i aganTUBHUMM
BMacTMBOCTAMM pinaky o3MMoro B ymoBax LleHTpanb-
Horo Jlicocteny YkpaiHu 3anuiiaeTbCA HeAOCTaTHLO
BMBYEHOK. HeBuMpilLeHo 3anuwaeTbCs TakoX npo-
6nema BUSIBNEHHS TaKMX arpoTEXHIYHUX MpUnoMmiB, sk
3abe3nevyloTb MakcMManbHy peanisalito reHeTU4YHOro
noTeHuiany cy4yacHux riopuais pinaky B ymMoBax knima-
TUYHMX 3MiH | nigBuwieHoro GiotuyHoro Tucky. Came
LM acnekTam npuUCBSAYEHi OaHi OCTiIKEHHS.

MeToto pocnigXeHHsi € BCTaAHOBMNEHHS BMMMBY
HOPMU BUCIBY POCIMH Ta CTPOKIB CiBOW Ha aganTuBHI
BMacTMBOCTI ribpuais pinaky o3vMoro B ymoBax LleH-
TpanbHoro Jlicocteny YkpaiHu ans ontumisauii arpo-
TEXHIYHMX PilLEHb i MiABULLEHHSA CTINKOCTI KynbTypu 00
HECMNPUATINBUX YMHHUKIB OOBKIMNMS.

MaTtepiann Ta metoam pocnigxeHb. [lonbosi
pocnigxeHHa nposogunucsa 'y 2024-2025 pokax Ha
pocnigHomy noni Arpo apena llisHiv, TOB «Bbaviepy,(c.
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HoBaku, lMonTaBcbka 06n.). ArpokniMaTvyHi ymMOBU
perioHy — MOMIpHO KOHTWHEHTasbHi, 3 TennuMM fiToM
i JocTaTHLO KinbkicTio onagiB. CepeaHbopivyHa TeM-
nepatypa noeitpa — +8,2 °C, cyma akTUBHUX Temne-
paTtyp 3a BeretauiiHun nepiog (t > 10 °C) — 6rnm3sbko
2800-3000 °C, cepemHbOpiyHa KinbKiCTb onagiB —
520-580 MM, nepeBaXxHO B TEMMNIN NEPIOA POKY.
r'pyHTM [ocnigHol QinstHKN — YopHO3eMM Onif30seHi
cepefHbOCYrmMUHUCTI 3 BMicToM rymycy 3,2-3,5 %,
pH —6,0-6,5, 3abe3ne4yeHHs1 NOXXMBHUMU PEYOBUHAMU:
nerkorigponizoBaHoro asoty — 85—-100 Mr/kr rpyHTy;

pyxomoro doccopy — 105-120 wmr/kr; 0OMiHHOrO
kanito — 110-130 mr/kr.
Byno 3actocoBaHO  ABOMAKTOPHUN  MOMbO-

B gocnig: ®aktop A — cTpok ciBOu: A1 — paHHii
(15 cepnHs); A: — onTumanbHui (25 cepriHg); As — nis-
Hin (5 BepecHst); A4 — KpUTUYHO Mi3Hin (15 BepecHs).

®aktop B — HOpma rytota CTOSiHHA, TUC. WT./ra:
B: — 250 tuc./ra; B. — 350 tuc./ra; Bs — 450 Tuc./ra;
B4 — 550 Tuc./ra. BukopucToByBanu ribpug pinaky o3u-
moro K Cedpop.

[ocnig 3aknageHo MeTogoM MOBTOPHUX LOiNAHOK
Yy YOTUPMKPaTHOMY MOBTOPEHHi, PO3Mip 0GMiKOBOI
ainsHkm — 25 w2 CiBba npoBoamnacst KOHAULIMHUM
HacCiHHAM i3 NabopaTopHO CXOXICTIO He Hmkye 95 %,
rmnbuHa 3aropTaHHs — 2-3 cM. MNepeanociBHa 06pobka
BKItoYana KoTKyBaHHA. Y asi 3—4 nucTkiB (OCiHb)
3acTocoByBanv peTapgaHT Ha OCHOBIi MeTKOHasony
(0,5 n/ra). ng KOHTPONIO LWKIAHWKIB Ta XBOPOO BUKO-
puUCTOBYBanu iHCEKTMUMAW (AensTaMeTpuH) Ta dyHri-
unan (NpoTiokoHason). Y BECHSHUI Nepiog NpOBOAMIN
3aXUCT Bif CKNEPOTiHIO3y Ta KOHTpontoBanu omos.

Ypoxarni obmornodvyBanu 3 06MiKOBMX [AiNSHOK,
nepepaxyHoK ypoXXavHOCTi MPOBOAUNN 3 ypaxyBaHHAM
Bororocti. CTatuctnyHy o6pobKy AaHWMX BUKOHAHO
MEeTOAOM [OUCMNEPCIMHOrO aHanidy 3 BUKOPUCTAHHSM
nporpamu Statistica 6.0.

Pesynbratn pocnigxeHb. OfHiEl0 3 KIOYOBUX
YMOB YyCniLLHOT Nepe3nmiBni pinaky 03MMOro € 4oCTaTHe
3BOJTOXKEHHSI BEPXHbOrO Lapy [FpyHTy, e dopmy-
€TbCS OCHOBHA Maca KopeHeBoi cuctemu. Bigomo, Lo
HaCiHHA pinaky 03MMOro NMpopoCTaEe 3a Temneparypu
+2-3 °C, a MmacoBi cxogu 3'aBnsATbes Ha 5—10-1 geHb
npu Temnepartypi nositTps +12—18 °C. 3a onTumanbHuX
CTPOKiB CiBOWM Ta HOpPM BUCIBY [0 KiHLS OCIHHBOI Bere-
Taujii pocnvHn hopmytoTb JO6PEe PO3BUHEHY NUCTKOBY
pO3ETKY.

[ocnigXeHHst nokasanu, Lo HopMa BUCiBY HaCiHHS
pinaky 03MMOro € KpUTUYHUM YUHHUKOM, SIKUA CYyTTEBO
BNNMBa€e Ha MOro aganTuBHI BNACTUBOCTI, 30Kpema Ha
pO3BUTOK, Nepe3vMiBno, PopMyBaHHS reHepaTUBHUX
opraHiB Ta BpoXanHicTb. OnTMManbHe PO3MilLeHHs
pocnvH y nociBi 3abesneyye edeKkTUBHille BMKOpUC-
TaHHSA arpodisnyHNX pecypciB I'pyHTY, CBiTNa, BONOrK,
NMOXUBHUX PEYOBMH i cripusie 36anaHcoBaHOMY POCTY
Ta po3BUTKY ribpuais.

HapmipHe 3aryLueHHs nociBiB, XO4 i CNPUSIE NOBHI-
LLIOMY MOKPUTTIO I'PYHTY, BOAHOYAC MOripLye yMOBWU
OCBITIIEHHS HWXHIX SpYCiB, 3HWXKYE edEKTUBHICTb
hOTOCKHTESY, MiABULLYE PU3NK YpaXKeHHs xBopobamu
Ta 0OMeXye pO3BUTOK reHepaTUBHMX OpraHiB.

TakMmM 4YMHOM, BCTaAHOBMEHO TICHMMA 3B’SI30K MiXK
cTpokamu ciBbu, cnocobom ciBbu, HopmMamu BUCIBY



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

pOCNVMH Ta afanTMBHUMW BRAcCTUBOCTAMU Tribpuais
pinaky 03umoro.

OntumanbHuin nepiog ciBbu gna LleHTpanbHoro
Jlicocteny — 3 20 no 30 cepnHs. Cisba B Leli yac 3abes-
nedvye BXig POCNVH y 3UMy Ha cTtagii 8-12 nucTkiB npu
Bucoti 10—15 cm, giameTpi kopeHeBoi Wnkn 8—12 MM
i posetui 15-25 cm. PekomeHgoBaHa Hopma BUCIBY
HaciHHs — 350-450 Tuc./ra ans ribpuais, Wo Ao3sonse
YHUKHYTU NepepoCcTaHHs Ta 3abe3neuntu piBHOMIpHUNA
pO3BUTOK.

[Mpu panHix cTpokax ciBbu (4o 20 cepnHs) icHye
pM3NK MepepocTaHHs, TOMY PEeKOMEHOOBaHO 3acTo-
COBYBaTU perynsitopy pocty. 3anisHeHHs cisbu (nicns
5 BepecHs1) 3Ha4YHO 3HWXKYE afanTUBHI BNACTUBOCTI
POCMVH: BOHM He BCTWrawTb COpMyBaTh OOCTaTHIO
pO3€eTKy, WO NiABUWLLYE PU3MK BMMEpP3aHHS Ta BTpaTu
BPOXaNHOCTI.

Y T1abnuui 1 HaBegeHO pe3ynsTatv MOMbOBUX
[ocnigkeHb Woao BNNMBY CTPOKIB CiBOM Ta HOpmMu
BMCIBY HACiHHS Ha PO3BUTOK i MPOAYKTUBHICTb ribpu-
[iB 03MMoOro pinaky B ymMoBax LeHTpanbHoro Jlico-
cteny Ykpainm 3a 2024-2025 poku (cepegHe). Mapa-
METPU OLHIOBaNMCs 3a PsiAOM MOKA3HUKIB: KiNbKiCTb
[OHIB 0O MOsIBM CXOAiB, TpMBaniCTb OOCATHEHHA dhasu
9-10 nucTkiB nmicnsa cxofiB, sIKICTb YKOPIHEHHs, AaTa
BXOAY Y 3UMY, piBeHb Nepe3nMiBni Ta KiHLeBa ypoxaun-
HICTb y TOHax 3 rekrapa.

HamBuwy ypoxanHicTe oTpuMaHO npu CiBOGi
B ONTUMAarnbHi CTpoku (25-27 cepnHsa) 3 HOPMOK
350 Tuc. HaciHuH/ra, wo 3abesneumno obpy yko-
PiHEHICTb, CBOEYaCHUI PO3BUTOK PO3ETKM N BUCOKY
3MMOCTiInKicTb. [Mi3Hi cTpoku ciBbu (nicns 5 BepecHs)
npu3Benu OO CKOPOYEHHS BereTauilHoro nepiogy
0O 3umK, BXi4 B 3UMY HELOPO3BMHEHUX POCMWH
(dpa3a BBCH 15-16), 3HMXEHHA piBHS YKOPIHEHHSA Ta

Tabnuusa 1 — Bnnue cTpokiB ciB6M Ta HOpMU BUCIBY
o3umoro,( cepeaHe 3a 2024-2025 pp.)

3MMOCTINKOCTi, @ OTXe N 3MEHLUEHHS BPOXaWHOCTI
Ha 0,8-1,4 T/ra.

YpoxaliHicTb obpaxoByBanachk nicnsa 36vpaHHsa 3a
BONOrocTi HaciHHSA Big 8,4-10,2 %, ypaxoByto4un BNANB
NorogHUX yMoB, TemnepaTtypHoro pexumy (10-12 °C
Ha MOMEHT ciB6K) Ta BonorocTi r'pyHTy (50—70 % IMNB).

HamBuwly BpoxainHicTb 3abesnevyBanu onTu-
MarbHi CTPOKM CiBOM (Opyra Aekana ceprHs) Ta Hopma
350-450 Tuc. pocnuH/ra. 3aHagTo MisHilA nocie i Haa-
MipHa HOpMa BMCiBY HaCiHHA MpU3BOAWAN OO 3HW-
XKEHHS1 MPOAYKTUBHOCTI Yepe3 HedOCKOHany reHepa-
TUBHY CTPYKTYPY POCIUH.

Bnnue cTpokiB ciBOW Ta HOpM BUCIBY HACiHHSI Ha
(POpPMyBaHHS EMEMEHTIB CTPYKTYpY BPOXak 03MMOro
pinaky nogaHo B Tabnuui 2. MNpoTarom [BOX POKiB
OOCTNiAKEeHb CTaTUCTUYHO 3HAYYLLIOT Pi3HUL Yy BpoXaii-
HOCTi Mk pokamu He 3adhikcoBaHo. OgHak, AaTu nociBy
iCTOTHO BNAMBanu Ha CTPYKTYPHi eNeMeHTN BpoxXato.

3atpumka cTpokiB ciBOM npussoguna OO 3MeH-
LLIEeHHSA KiNbKOCTi BOKOBMX MaroHiB, KiNbKOCTi Ta mMacu
CTPYYKiB Ha BiYHMX riMKax, a TakoX 0 3HMKEHHSA Macu
1000 HaciHMH. HaToMicTb KinbKiCTb CTPYYKiB i HACiHHSA
Ha romnoBHoMy cTebni nigBuwyBanuca. [lpote,
3aranbHa NPOAYKTUBHICTb NPW Mi3HBOMY Ta KPUTUYHO
nis3HbOMY CTpoKax ciBbM 3HWXKyBanacb, 4Yepe3 cnao-
LM PO3BUTOK BiYHMX YaCTUH POCTIVH.

Hopma BUCiBYy HaciHHA TakoX crnpasnsna icToT-
HUIM BNNKB. [NiABULLEHHA HOPMUM BUCIBY CNpUsno dop-
MyBaHHIO BinbLUOI KifbKOCTI CTPYYKiB Ta HaCiHHA Ha
roriloBHOMY naroHi(cTebni), ane BogHOYacC 3HWXyBano
macy 1000 HaciHWH. 3MeHLIEeHHS HOPMU BUCIBY Bif-
HOCHO ONMTUManbHOI | B NoganbsLoMy rycTOTW, HaBnaku,
aKTMBi3yBarno po3BUTOK BiYHMX MaroHiB Ta rifok, ogHak
Lie TakoX He MokpallyBano BpOXanHICTb Yepe3 3MeH-
LLIEHHS Macy HaCiHVH.

HaciHHA Ha eneMeHTU PbOpPMyBaHHA BPOXalo pinaky

Hopma ®Pa3za
C1:poxu BuUCiBY, L_la'ra Cxogu, BQCH_18 CTy.nIHI: Mepeaumisns YpoxanHicTb,
ciB6u THUC. ciB6u (aHiB) | (AHIB nicnA | yKOpiHEHHsA T/ra
pocnuH/ra cxopiB)
PanHi 250 15.08 6 46 ayxe nobpe | BMCOKa 4.1
OnTtumansbHi | 350 25.08 6 55 nobpe BUCOKA 4,71
Mi3Hi 450 05.09 9 64,5 nobpe 3a]0BinbHa 4.47
62 (dpasa
Kputuako | 55 1509 (8,5 BBCH cnabke HU3bka 3,37
ni3Hi 15-16)

Tabnuusa 2 — BnnvB cTPOKiB CiBOM Ta ryCTOTU CTOSIHHA Ha €NIEMEHTU CTPYKTYPUY BPOXatro pinaky

o3umoro, (cepeaHe 3a 2024-2025 pp.)

Kinbkictb cTpyukiB | KinbKicTb HaciHuH Bara HaciHHA
lNycrtora Maca
Ctpoku cigén | CSTOHHA, Ha ron. 6i::ux Bron. |BGiYHMX | 3ron. | 36iuHnX 1000
Tnc. naroHi naroHax naroHi | maroHax | maroHa | naroHiB | HaClHUH
pocnuH/ra | (wr./m?) o | (Wrim?) | (wr/m?) | (r/v?) (r/m2) (r)
(wr./™m2)

PaHHi 250 1050 310 2500 730 478 165 3,8
OntumanoHi 350 1270 455 3110 955 625 180 4,2
MisHi 450 880 255 2265 595 575 158 4,1
KpuTnyHo nisHi | 550 1055 155 2600 370 495 115 3,5
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BucHoBku. Y pesynsraTti npoBegeHux OOCTiaAXeHb
BCTAHOBMEHO, WO CTPOKM ciBbM Ta HOpma BUCIBY
iCTOTHO BMNMBaOTb HA (POPMYBaHHS CTPYKTYPHUX ene-
MEHTIB BpOXato Ta BPOXKaWHICTb 03MMOrO pinaky B yMo-
Bax LeHTpanbHoro [flicocteny YkpaiHn. 3’dcoBaHo,
L0 ONTUManbHi CTPOKM CiBOM (Opyra Aekapja ceprHs)
y noegHaHHi 3 Hopmoto Bucisy 350 Tuc. HaciHuH/ra
CMpUsIIOTb IHTEHCUBHOMY PO3BUTKY BGiYHOT reHepaTue-
HOi YaCTUMHWM pOCnUH, Lo 3abe3nevye OpPMyBaHHSA
OiNbLUOI KINbKOCTI CTPYYKIB Ta BULLY 3ararnbHy NPOAYK-
TUBHICTb MOCIBIB.

3aTpumKa CTPOKiB CiBOM MOripLUYE PIiCT i PO3BUTOK
OOKOBWX NaroHiB, NPU3BOANTL A0 3MEHLLUEHHS KifbKOCTi
Ta Macu CTPY4KiB Ha HUX, 3HWKeHHs Macu 1000 Haci-
HWH, LWO B CYKYMHOCTI HEraTMBHO MO3HAYaeTbCs Ha
BpOXanHocTi. BogHoyac, cnoctepiraeTbCs KOMneHca-
TOpHEe 306inbLUEHHSA NPOAYKTMBHOCTI FOSTOBHOMO NMaroHa,
OfHaK LbOro HeaoCTaTHbO Ans 30epexeHHst piBHA
3aranbHOro BPOXato.

36inbLlUeHHst HopMK BuciBy pocnuH go 550 Tuc./
ra cnpusic popMyBaHHI0 BinbLUOT KiNMbKOCTi CTPYYKiB
Ha ronoBHOMY MaroHi, MPoTe HagMipHa ryctorta npu-
rHiYy€e pO3BUTOK BiYHMX NaroHiB, 3HWXKYE mMacy Haci-
HUWH i, SIK Hacnigok, He 3abe3nevye cTabinbHOro nia-
BULLIEHHA BpoxanHocTi. OnTumarnbHa Hopma BUCIBY
€ 3anexHow i noTpebye YTOYHEHHS AN KOXHOro
ribpuay 3 ypaxyBaHHSIM arpoeKonoriyHMx ymMoB BUPO-
LLyBaHHA.

OTpuMaHi pesynsratm MOXyTb OyTW BMKOPUCTaHI
Anst po3pobkn afanTMBHUX TEXHOMONIN BUPOLLYBaHHS
03UMOrO pinaky, CNpsiMOBaHMX Ha NiABULLEHHs1 CTa-
6inbHOCTI Ta €PEeKTMBHOCTI 10ro BUpOOHMUTBA.
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Bacunenko C.B., BepewariH |.B. BnnuB cTpokiB
ciBOM Ta HOpMM BMUCIBY HaciHHA riopugiB pinaky
03MMOrO Ha MOro aganTUBHI BNacTUBOCTI B yMOBax
LleHTpanbHoro Jlicocteny

MeTa. BcTtaHOBNEHHs BNAMBY HOPMUK BUCIBY pPOC-
NVH Ta CTPOKIB CiBOM Ha afanTUBHI BNAcTUBOCTI ribpu-
[iB pinaky o3umMoro B ymoBax LieHTpanbHoro Jlicocteny
YKkpaiHu anst onTuMmisauii arpoTexHiuHMX piweHb i nig-
BULLEHHS CTINKOCTi KyNbTYpWU A0 HECMPUSTIAMBUX YMH-
HUKIB OOBKiNMs.

MeToau. [ocnig 3aknageHo MeTogoM MOBTOPHUX
AINAHOK Yy YOTMPWUKPATHOMY MOBTOPEHHI, po3Mip 06ni-
KoBOT AinsaHkn — 25 m2. Cisba npoBoamnacsa KoHauLin-
HUM HacCiHHAM i3 NabopaTOPHOK CXOXICTIO HE HMKYe
95 %, rmnbuHa 3aroptaHHa — 2-3 cm. [NepeanocisHa
0o6pobka Bknoyana KoTKyBaHHS. Y ¢asi 3—4 nucTkis
(ociHb) 3acTocoByBanu petTapgaHT Ha OCHOBI METKOHa-
3ony (0,5 n/ra). Ana KOHTPOMto LWKIAHWKIB Ta XBOPOO
BMKOPUCTOBYBaNu iHCEKTULMAN (OensTaMeTpuH) Ta
dyHriuman (npoTtiokoHason). Y BECHAHWIA nepiod npo-
BOOMMNW 3aXUCT BiA CKMNEPOTiHIO3y Ta KOHTpOmoBanm
domo3. Ypoxar obMonodysanu 3 obnikoBux AiNsHOK,
nepepaxyHoK ypoxxamHOCTi MPOBOAMIN 3 ypaxyBaHHAM
BOOroCTi.

Pe3ynbratn. [ocnigxeHHsa nokasanu, WO Hopma
BUCIBY HacCiHHA pinaky O3MMOro € KPUTUYHUM YUH-
HUKOM, SIKMA CYTTEBO BMNIIMBAE Ha WOro afganTuBHI
BMacTMBOCTI, 30KpemMa Ha pO3BUTOK, MEepe3nMIBIio,
(POpMyBaHHS reHepaTUBHUX OpraHiB Ta BPOXaWHICTb.
OnTumanbHe po3MiLLeHHst POCIUH Y NOCiBi 3abesnevye
edeKTMBHILLE BUKOPUCTaHHSA arpodisnyHuUX pecypcis
I'PYHTY, CBiTna, BOMOMN, MOXMBHUX PEYOBUH i cripusie
36anaHcoBaHOMY pPOCTY Ta pPO3BUTKY ribpuais.

HagmipHe 3aryLeHHsi NociBiB, XO4 i CNpUSIE NOBHi-
LLIOMY MOKPUTTIO I'PYHTY, BOAHOYAC MOripLIyE YyMOBWM
OCBITMEHHS HWXKHIX SpYCiB, 3HWXYE edeKTUBHICTb
POTOCUHTE3Y, MIABULLYE PU3UK YpaXKeHHsI XBopobamu
Ta 0OMeXy€e PO3BUTOK reHepaTBHUX OpraHiB.

OntumanbHuin nepiog ciBbu ana LleHTpanbHoro
Jlicocteny — 3 20 no 30 cepnHsi. Cieba B Lien Yac 3abe3-
neyye BXig POCNVH y 3uMy Ha cTtagii 8-12 nucTkiB npu
BucoTi 10—15 cm, giameTpi kKopeHeBoi Wnikn 8—12 Mm
i posetui 15-25 cm. PekomeHgoBaHa Hopma BUCIBY
HaciHHA — 350—450 Tnc./ra gnsa ribpugis, Wo Ao3Bonse
YHUKHYTW NepepocTaHHs Ta 3abe3neunt piBHOMIPHUN
PO3BUTOK.

Mpu paHHix cTpokax ciBou (oo 20 cepnHsi) icHye
pU3NK MepepocTaHHs, TOMy PeKOMEeHAOBAaHO 3acTo-
COBYBaTU perynaTopu pocty. 3anisHeHHs ciBbu (nicns
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5 BepecHs) 3HAYHO 3HWXYE afanTUBHI BNacTUBOCTI
POCIMUH: BOHW HE BCTUraloTb COPMyBaTV AOCTATHIO
pO3eTKy, WO NIABWLLYE PU3VK BUMEP3aHHS Ta BTpaTu
BpOXaWHOCTI. 3aTpumka CTpokiB ciBby npussoguna ao
3MEHLUEeHHs KiflbKOCTi OOKOBMX MaroHiB, KiNbKOCTi Ta
Macu CTPYYKiB Ha BiYHMX Tifkax, a TAKOX [0 3HWDKEHHSI
macu 1000 HaciHuH. HaToMmiCTb KinbKiCTb CTpyYKiB i
HaciHHA Ha ronoBHoMy cTebni nigsuwysanucs. lNMporte,
3aranbHa NPOAYKTUBHICTb MPW Mi3HBOMY Ta KPUTUYHO
nis3HbOMY CTpoKax ciBbu 3HWXKyBanacb, 4Yepes cnab-
LUNA PO3BUTOK BIYHMX YaCTUH POCIINH.

BucHoBKkWU. Y pesynbraTi NnpoBeAeHuX JOCTiAKEHb
BCTAHOBMEHO, WO CTPOKM ciBbM Ta HOpma BUCIBY
iCTOTHO BNAMBalOTb Ha (QOPMYBAHHS CTPYKTYPHUX
€rNeMeHTIB BpOXalo Ta BPOXanHICTb 03MMOro pinaky B
ymoBax LleHTpansHoro Jlicocteny Ykpainu. 3’acosaHo,
L0 onTUManbHi CTPOKM CiBOM (Opyra gekaga ceprHsi)
y noegHaHHi 3 Hopmoto BuciBy 350 Tuc. HaciHuH/ra
CrpusitOTb IHTEHCUBHOMY PO3BUTKY GiYHOT reHepaTue-
HOi YaCTWMHWM pOCnUH, WO 3abe3nevye OpPMyBaHHSA
OinbLUOT KINbKOCTI CTPYYKiB Ta BULLY 3aranbHy Npoayk-
TUBHICTb nociBiB. OTpUMaHi pe3ynsrati MoXyTb OyTu
BMKOPWCTaHi Ansi po3pobky aganTUBHUX TEXHOMOrin
BMPOLLYBaHHSI O3UMOrO pinaky, CNpAMOBaHUX Ha nig-
BULLEHHSI cTabinbHOCTI Ta eheKTUBHOCTI MOro BMPOO-
HULUTBA.

KnioyoBi cnoBa: cTpoku ciBGU, HOpPMK BWUCIBY,
afanTyBHICTb, eneMeHTU MPOAYKTMBHOCTI, ypoxan-
HICTb.

Vasylenko S.V., Vereshchagin I.V. Influence of
sowing dates and seeding rates of winter rapeseed
hybrids on their adaptive properties in the condi-
tions of the Central Forest-Steppe

Purpose. To establish the influence of the seeding
rate of plants and sowing dates on the adaptive proper-
ties of winter rapeseed hybrids in the conditions of the
Central Forest-Steppe of Ukraine for the optimization
of agrotechnical solutions and increasing the resis-
tance of the crop to adverse environmental factors.

Methods. The experiment was set up using the
method of repeated plots in fourfold repetition, the size
of the accounting plot was 25 m2. Sowing was carried
out with conditioned seeds with laboratory germina-
tion not lower than 95%, the depth of wrapping was
2-3 cm. Pre-sowing treatment included rolling. In the
phase of 3—4 leaves (autumn), a retardant based on
metconazole (0.5 I/ha) was used. Insecticides (delta-
methrin) and fungicides (prothioconazole) were used
to control pests and diseases. In the spring, protection
against sclerotinia was carried out and fomosis was
controlled. The crop was threshed from the accounting

40

plots, and the yield was calculated taking into account
humidity.

Results. Studies have shown that the sowing rate
of winter rapeseed is a critical factor that significantly
affects its adaptive properties, in particular, develop-
ment, overwintering, formation of generative organs
and yield. Optimal placement of plants in the crop
ensures more efficient use of agrophysical resources
of the soil, light, moisture, nutrients and promotes bal-
anced growth and development of hybrids.

Excessive thickening of crops, although it con-
tributes to more complete soil coverage, at the same
time worsens the lighting conditions of the lower tiers,
reduces the efficiency of photosynthesis, increases the
risk of disease and limits the development of genera-
tive organs. The optimal sowing period for the Central
Forest-Steppe is from August 20 to 30. Sowing at this
time ensures that plants enter the winter at the stage
of 8-12 leaves at a height of 10-15 cm, a root collar
diameter of 8-12 mm and a rosette of 15-25 cm. The
recommended seed sowing rate is 350-450 thousand/
ha for hybrids, which allows you to avoid overgrowth
and ensure uniform development. With early sowing
dates (before August 20), there is a risk of overgrowth,
so it is recommended to use growth regulators. Late
sowing (after September 5) significantly reduces the
adaptive properties of plants: they do not have time
to form a sufficient rosette, which increases the risk of
freezing and yield loss. Delaying the sowing dates led
to a decrease in the number of lateral shoots, the num-
ber and mass of pods on lateral branches, as well as a
decrease in the mass of 1000 seeds. Instead, the num-
ber of pods and seeds on the main stem increased.
However, the overall productivity at late and critically
late sowing dates decreased due to the weaker devel-
opment of the lateral parts of plants.

Conclusions. As a result of the conducted studies,
it was found that the sowing dates and the seeding rate
significantly affect the formation of structural elements
of the crop and the yield of winter rapeseed in the con-
ditions of the Central Forest-Steppe of Ukraine. It was
found that the optimal sowing dates (second decade
of August) in combination with the seeding rate of 350
thousand seeds/ha contribute to the intensive devel-
opment of the lateral generative part of plants, which
ensures the formation of a larger number of pods and
higher overall crop productivity. The results obtained
can be used to develop adaptive technologies for grow-
ing winter rapeseed aimed at increasing the stability
and efficiency of its production.

Key words: sowing dates, seeding rates, adapt-
ability, productivity elements, yield.
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MocTtaHoBKa npo6GneMu. 3MEHLUEHHS NPOAYK-
TUBHOCTI pUCy B OCHOBHOMY MOB’A3aHe 3i 3MiHamu
POAKYOCTI I'PYHTIB Ta iX arpoMerniopaTMBHOrO CTaHy
BHacnigoK HeoOr'pyHTOBAHOrO HACUYEHHs1 CiBO3MiH
CinbCbKorocnogapcbkuMmu  Kynstypamu, 6e3  ypaxy-
BaHHS 0COBNMBOCTEN iX BNNNBY Ha pPUC SK nonepeaHu-
KiB, Ta HEOOXiAHOCTI perynoBaHHs OKPEMUX ENEMEHTIB
TexHonori BupoLlyBaHHs. LLlopiuHO npocTexytoTbes
NoroAaHi aHomManii, ski HeraTMBHO BMNAMBAKOTb Ha Mpo-
Lecu pocTy i PO3BUTKY POCMMH pUCYy Ta BMMAarawTb
MEBHOrO BTPYYaHHS i perynioBaHHSA CTPECOBUX CTaHIiB
nocigie. ¥ BUPOOHUUTBI cnocTepiraeTbCs 306inbLUEHHS
nrow, nocisy iHO3eMHUX copTiB pucy 6e3 BeaeHHs
CUCTEMM HaCiHHMLUTBA, WO B OinbLIOCTi BUNaakiB npu-
3BOOUTb A0 3HAYHOro MOoriplweHHs diTocaHiTapHOro
CTaHy cucTeM Ta, BiAMOBIAHO, BTpATK BpOXato. Takum
YMHOM, NPOBEAEHHS OOCHIAXEHb, CMPAMOBAHUX Ha
NiOBULLIEHHS MPOAYKTUBHOCTI pucy Ta edeKTUBHOCTI
BMKOPUCTaHHSI PUCOBMX CUCTEM; NMPUCKOPEHE BMpoOBa-
[PKEHHS1 Y BUPOOHULITBO Cy4acHWX, BUCOKOMPOAYKTUB-
HMX COPTIiB, aAanToBaHWX 4O YMOB 30HW PUCOCISHHSA
KpaiHW; BUSIBMEHHS ONTMMarbHUX NapameTpiB TEXHO-
MNOriYHMX Ta arpoeKornoriyHMXx akTopiB 3 MeTol nia-
BULLEHHS (POTOCUHTETUYHOI | NMPOAYKLUINHOI JisiNbHOCTI
POCINUH puUCy; BNPOBaMKEHHS iIHHOBALNHUX NPOAYKTIB
BMPOOHULTBA, siki 3abe3nevyloTb MakcumarbHy pea-
nisauito NPpoaoYKTUMBHOIO MOTEeHLjiany Cy4acHUX COpTiB
€ JOCUTb BaXXMUBMM HanpsiMOM PO3BUTKY BiTYM3HSAHOI
HayKu.

AHani3z ocTaHHix pocnigkxeHb i ny6nikauin.
Puc € ogHieto 3 HaMBaXXMBILLMX CBITOBUX NPOAOBOSb-

4YMX 3epHOBUX KynbTyp 3a obcsiramy BUMPOGHWLITBA,
3anmatoumn gpyre micue nicnsa nweHudi. Ona TpeTuHn
HaceneHHs MraHeTy BiH 3an1LLIAETbCA OCHOBHMM MNpo-
OYKTOM Xap4yyBaHHS, HaBiTb He3Baxaluu Ha Te, Lo
B OCTaHHi poku xni6 i xni6obynoyHi BMpobu 3 nweHunLi,
B TOMY Y/CHi MakapOHHi BUPOOM, KOPUCTYOTLCA BEMNU-
KM NONUTOM Yy HaceneHHs [1-4].

BiTun3HsHe BMpOLLYBaHHA puUCy € OOCUTb CKhag-
HOK rasny3si0 3epHOBOro rOCMOA4apCTBa, OCKIMbKM
noB'A3aHe i3 3acTOCyBaHHSAM creLianizaoBaHux 3po-
LyBanbHMX CUCTEM, SiKi BUMaratoTb BinbLuoi kanitano-
MiCTKOCTI, HXX NP1 BUPOBHMLTBI iHLUMX BUAIB 3€PHOBUX,
iHaHCOBMX, MaTepianbHUX i TPyaoBux pecypcis. [o
0ocobnMBOCTElN BUMPOOHULITBA pUCY MOXHa BigHECTU
NoKarnbHe NOLUMPEHHS L€l BONOronto6HOI KynbsTypu, Ha
BiAMiHy, Hanpukag, Big KONMOCOBUX 3€PHOBUX KyIBTYp.
CknagHoLLi BUPOLLYBaHHA pWUCY TPaguuinHO obymoB-
neHi noro GionoriYyHNMM 0COBNMBOCTAMMU i KriMaTny-
HUMW YMOBaMWU, OCKiNbKM BUPOLLYYBaHHS pucy B YKpaiHi
3HaxXoAMTbCH B CaMill MiBHIYHIA PUCIBHUYNIA 30HI CBITY.
Tomy AndepeHuiioBaHe BMKOPUCTaHHS aganTUBHOMO
noTeHuiany KynesTypu, OGiokniMatuyHoro noTteHuiany
30HM BMPOLLYBaHHS L€l 3epHOBOT NPOAOBONBYOI Kyrlb-
TYpU Ma€ CNpUATU 3HWXKEHHIO BUTPAT HA BUPOOHULITBO
pucy [5, 6].

MeTa cTaTTi — BCTAHOBUTM KOMMIEKCHY peakLito
COpTIB PUCY Ha 3MiHY TEeXHOMOrYHUX ernemMeHTiB Ta
po3pobuTN pernameHT MNPOBEAEHHSA arpoTEXHIYHUX
3axogis BupollyBaHHsa pucy (Oryza sativa L.) 3 ypa-
XyBaHHAM 0COBMMBOCTEN HOBMX COPTiB. [loChiaXeHHs
npoBeaeHi B pamkax gepxasHoi MNHL 5 HauioHanbHoi
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akagemii arpapHux Hayk YkpaiHu «3pollyBaHe 3em-
nepobctBo» 3a 3aBgaHHAM 05.00.01.08.9 «HaykoBo
06rpyHTYBaT Ta po3pobuTU MeToAOMnorivHi nigxoam
opMyBaHHS BUCOKOMPOAYKTUBHUX arpoLeHO3iB puUcy
Ta iHHOBAaUiViHI TeXHOMNorii Noro BMPOLLYBaHHS B YMO-
Bax kniMatuyHux 3miH y MNisgeHHomy Cteny YkpaiHuy,
Ne Oepxpeectpauii 0121U000103.

MaTtepianu Ta mMeTogmka gocnigxeHb. Metogm
JocnifpKeHb: MONMbOBUA — AN BU3HAYEHHS BpOXau-
HOCTi 3epHa, KIiNbKICHMX, MiHINHMX Ta BGioMeTpuUYHMX
BMMIpIB POCIMVH; CMOCTEPEXEHHS — ANA BU3HAYEHHSA
a3 pocTy N PO3BUTKY POCIIUH, 3ararlbHOro CTaHy
nociBiB Ta NosiBY LUKIANMBUX OpraHiamis; naboparop-
HUA — BU3HAYEHHS CTPYKTYpY BpOXato, SKOCTi 3epHa;
CTaTUCTUYHUI — ANSA OLHKM AOCTOBIPHOCTI 4aHMX, pO3-
PaxyHKOBO-NMOPIBHANBHUIA — AN OLHKA €KOHOMIYHOI
e(PEeKTMBHOCTI AOCNILKYBaHNX 3aX04iB.

MonboBi pgocnign nposogunu B 6a3oBomy Aocnia-
HOMY rocnofapcTBi [HCTUTYTY KniMaTUYHO OpiEHTOBa-
Horo cinbcbkoro rocnogapctea HAAH CBK «Masik»,
Kiniincekoro paroHy, Opecbkoi obnacTi, wWo 3Ha-
XOOUTbCS B arpoeKororiyHin 3oHi lNiBgeHHun Cten
Ykpainn (Ogecbka 06n., Kiniicbknin panoH, reorpadiyHi
KoopauHaTK: niBHibHa wnpoTta: 45°46'50", cxigHa ooB-
rota: 29°24'89"). TepwTtopis npoBeAeHHs [ocnigis
pO3TaLUOBaHWUA y OPYroMy LIeHTparbHOMY arpokrima-
TUYHOMY pPamnoHi B 30HI Pi3HOTPABHO-3M1aKOBUX CTeNiB
3 MOCYLUNUBUM KIliMaTOM, HeOOCTaTHbOK KifbKiCTHO
onajiB Ta BMCOKOK iHCOMAUiE, a B NIiTHIN nepioa
Hepigko 3 nepiognMyHMMK cyxoBismu. B gocnigkeHHsX
BMKOPUCTOBYBanM COPTWU YKpaiHCbKOI cenekuii, Lo
3aHeceHi [0 [lep)XaBHOro peecTpy COpTiB POCIUH, Npu-
AaTHUX Ana nowmpeHHs B YkpaiHi. BukopuctoByBanu
3aranbHOBM3HaHY MeTOAUKY AOChiaxXeHb [7, 8].

JocnigkeHHs npoBOAWMMCH 3  BUMKOPUCTAHHSM
MEeTOAMYHMX MiAXOoAiB, SKi 3aCTOCOBYKTLCHA B MiXHa-
pOOHIN NpakTuui, 3okpema, Bignosigatu sumoram 1ISO
17025. Bci gocnigXeHHs BUKOHYyBanucb 3rigHO Aep-
»KaBHUX CTaHOapTIiB Ta Ha NigcTaBi METOAMYHMX BUMOT
00 NpoBefeHHs NonboBMX gocnifis. BukopructosyBanu
3aranbHOMPUAHATI METOAMKN AOCHiIAXeHb Yy 3poLlyBa-
HOMY 3eMnepobCTBi, METOAUYHI BKA3iBKN 3 BUKOHAHHSI
arpoxiMiyHUX, arpoTexHIYHUX, MeniopaTUBHUX AOCHi-
OXKeHb Ta METOAMKM aHanidy oTpuMaHux AaHux. Buko-
pucToByBanu AOBIAHWKN 3 arpOXiMiYHUX MeTOfiB AOCHi-
DPKEHb I'PYHTIB, €KOSTIOro-mMeniopaTMBHOrO MOHITOPUHTY
3pOLLYBaHMX 3eMefb.

Ha nouatky Beretauii Ta nicna 3éupaHHs BigibpaHo
3paskyM TPYHTY AN BU3HAYEHHS BMICTY Makpo- Ta
MiKpPOENEMEHTIB, BaXMBUX AS18 XUTTELIANBHOCTI poc-
nuH pucy srigHo OCTY. MNig yac BereTauii npoBoamnucs
CMOCTEpPEXEHHS 3a (pazaMu BereTtalii pucy Ta norog-
HUMW YMOBaMM POKY, MPOBOAMNN BIOMETPUYHI BUMIpH,
y a3y NoBHOI CTUrMOCTI 3aiNCHEHO Biabip MoAenbHUX
CHIMIB 4Ns aHanidy CTPYKTYpu BpoOXato.

B pocnigi BuB4aBcs BnnvB gii npenapaty BJTY™ N
Ha NPOAYKTUBHICTb iHHOBaUiNHUX copTiB pucy KopseT
Ta daror.

Mpenapat Bny™ N € 6Gionpogyktom KoMnaHii
Corteva Agriscience™. NpenapaTt MiCTUTb €KCKIMO31B-
HuI wrtam BakTtepin Methylobacterium symbioticum 3 x
107 KYOIr, pisinbHicTb siknx cnpusie dikcauii atMoc-
depHoro a3oTty (N,), 3abe3nevyoumn pocnuHu JoaTko-
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BMM [I)XEPErom asoTy, Lo B NodarnbLIoMy BninBae Ha
X picT i po3BuTOK. BakTepii M. Symbioticum, siki MicTUTb
Bny™ N, WBKAKO 3acenstoTb POCMVHY, NEPETBOPOOYMN
aTtMocepHMin a3oT y AOCTYMHY Ans POCinH hopmy
(amoHiiHy). BakTepii M. Symbioticum HanexaTb Ao
eHOoMITHMX OBakTepin, SKi CNpUAMaloTbCA IMYHHORO
CUCTEMOIO POCHVH i 34aTHi NOLMPOBaTUCS BCEepeavHi
POCAMHHOI TKAHWHK, B NINCTOBIN Maci, KOpiHHi [9].

[ocnigxeHHs npoBoannn 3 ABOMa iHHOBaLUiNHUMMN
pucy — copT KopBeT Ta copt ®aroT cenekuii IHcTutyTy
KNiMaTMYyHO OPIEHTOBAHOIO CiNbCbKOro rocnogapcTea
HAAH.

Coprt pucy KopBeT. YpoxalHicTb (3a cTaHgapTHOI
BonorocTi 14%), T/ra— 10,6 1/ra. Maca 1000 3epeH, r —
28. BeretauinHui nepioa, 4ié — 122. MniBkoBicTb, % —
18,3. CknonopaibHictb, % — 100. Buxig kpynu, % — 67,7;
uinoro agpa, % —90,12. I'pyna cturnocTi — 5. CTinkictb
npotn 36yaHukiB xBopob, 6anis (1-9): nipukynsapios —
8; bysapios — 9; ackoxitod — 9; renbMiHTOCNOPIo3 —
9 [10].

Copt pucy ®Parot. YpoxaiHicTb (3a cTaHaapTHOI
BonorocTi 14%), T/ra — 9,16 T/ra. Maca 1000 3epeH,
r — 31,6. BeretauinHui nepiog, 4i6 — 112. Mnieko-
BicTb, % — 20,8. CknonopgibHictb, % — 100. Buxig
Kpynu, % — 67,4; uinoro agpa, % — 92,2. I'pyna ctu-
rnocti — 3. CrilkicTb npoTu 36yaHukiB xBopoO, Ganis
(1-9): nipukynspios — 8; dysapios — 9; ackoxiTo3 — 9;
renbmiHTocnopios — 9 [10].

Hocnig 3aknageHo y 8 BapiaHTax, Sk Bigpi3Hs-
I0TbCS PIBHUMW KOMBiHALIAMWN BHECEHHSI MiHEpanbHMX
nobpue 3 npenapatom BITY™ N. [ns KOXHOro cCopTy
po3pobrneHo 4 kombGiHauii BHeECEHHS MiHepanbHUX
no6pvs Ta npenapary B/ITY™ N.

BapiaHT ®1 (koHTponb) — BHeceHHsI B OCHOBHe
*mBneHHsa 360 kr cynbdaty amoHito (y disnyHii Basi)
+ 100 kr kapbamigy (y cisnyHin Basi) B MigxmMBrneHHs
y hpasdy noyaTky KyLieHHs1 (KOHTPOrb).

BapiaHT ®2 — BHeCeHHss B OCHOBHE >XWBMEHHS
360 kr cynbaty amoHito (y ¢ismyHin Basi) + 100 kr
kapbamigy (y isnyHin Basi) B NimkMBNeEHHA y asy
noyaTtky KylleHHst + 333 r/ra BJTY™ N B ¢pasy noyatky
TPYyOKyBaHHS.

BapiaHT ®3 — BHeceHHSI B OCHOBHE XWBIEHHS
360 kr cynbcaty amoHito (y ¢isnyHin Basi) + 100 kr
kapbamigy (y oisvyHii Basi) B nmigxveneHHs y a3y
noyatky kyweHHst + 100 kr kapbamigy y disnuHin Basi
B (hbasdy novaTky TpyOKyBaHHS.

BapiaHT ®4 — BHeceHHSI B OCHOBHE XXWBIEHHS
360 kr cynbdaty amoHito (y isnynin Basi ) + 333 r/ra
BJTY™ N B chasdy noyatky KyLLEHHS.

[MoBTOpHiCTL  Aocnigy 4YoTupupasoBa, 3anikosa
nrowa obnikoBux AinsHoOK 25 M2, nociB NpoBOAVBCS
ciBankoto CH-16. MNonepeaHuk — KyKypya3a.

Pesynsratn pocnipxeHHa: Y 2023-2025 pokax
BMBYaBCSI BMJIMB CUCTEMM XXMBIMEHHSI Ha MNPOAYKTUB-
HicTb copTiB pucy ®aroT (rpyna paHHbOCTUINUX COPTIB)
Ta copTy Kopger, Lo BigHOCUTLCS 40 rpyny cepenHbo-
CTUIMNX COPTIB.

BctaHoBneHo, WO y BapiaHTU XuUBMEHHs O 2,
® 4 cnpuann 36inbLUEHHID BUCOTU POCAMHU COPTY
®arot Ha 4,8...6,2 % (tabn. 1). binbwa BucoTa poc-
NnVH 3adikcoBaHa Npu 3acTocyBaHHi npenapaty BIYy™
N B dpasy novatky KyLLeHHS Ta TpyOKyBaHHS.
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DoexuHa Bonoti y copty darot 6yna 6inbLiowo
npu 3actocyBaHHi npenapaty BJTY™ N Ha 0,9...2,1 cm
NOPIBHSHO 3 KOHTponeM. binbLu cyTTeBOO Byna pisHMUS
KINbKOCTi 3epeH y BOMOTi — 3aCTOCYBaHHsA npenapary
BJTY™ N npusBoamno Ao 36inblUeHHS BUMNOBHEHMX
3epeH y Bonoti Ha 13,3...15,5 wr. binbwa osepHe-
HICTb CriocTepiranach npu 3acTocyBaHHi onTuMizaTopa
€(heKTUBHOCTI MBMEHHS Ha NOYaTKy KyLLEHHS.

KoeiuieHT KyLleHHs € BaxnvMBUM ANSA  OLiHKK
noTeHuiany BpOXXanHOCTI KynbTypu. Bunn koedidieHT
KYLLEHHSA MOXe CBIigYMTU MPO Kpalimin pO3BUTOK POC-
NVHN Ta NOTEHUINHO BULWMIA ypoxan. MakcumanbHum
KoediuieHT KyLLeHHs1 cnocTepirascs Ha BapiaHTi @ 2 —
3,8, MiHiManbHWIA Ha BapiaHTi — BHECEHHHA B OCHOBHE
xuBneHHsa 360 kr cynbdaty amoHito (y disndHii Basi)
+ 100 kr kapbamigy (y ¢isnyHii Basi) B NigKUBNEHHS
y hady noyaTky KyLieHHsi — 1,8.

BcraHoBneHo, WO HanbinblWuWin BMAMMB Ha BUCOTY
pocnuH pucy copTty KopBeT 3AiMCHIOETLCA Npy 3acTo-
CyBaHHi B OCHOBHe *uBneHHs 360 Kkr cynbaTy amoHito
(y dhisnyHin Basi) + 100 kr kapbamigy (y disunyHin Basi),
NiJKUBNEHHS Yy hady noyaTtky kyweHHs + 333 r/ra
BJTY™ N Ta B ¢pasy noyatky TpybkyBaHHs (Bap. K 2) —
108,9 cm (Tabn. 2).

3actocyBaHHsi npenapaty BJTY™ N 6e3 kombiHa-
uii 3 kapbamigom B sKOCTI NigkMBNeHHs (BapiaHT K 4)
cnpuano gopmyBaHHK HaWBINbLLIOT KiNbKOCTi BMMO-
BHEHMX 3epeH y BonoTi — 89,9 WT., HaNMeHLUin nycTo-
3epHocTi BonoTi — 11,1% Ta HanbinbWOMY NOKa3HUKY
koediuieHTa KyweHHs — 5,2 y copTy KopserT.

AHania paHux ypoxawnHocTi copTy pucy darot
3anexHo Bi CUCTEMU XMBMEHHs (Tabn. 3), cBigunTh,
WO HanbinbLly NPOJYKTMBHICTb MalTb BapiaHTW, Ha
gKMX 3actocoByBaBcs npenapat BJIY™ N. Lle Bapi-
aHtm ® 4 ta ® 2 — 11,96 Ta 11,28 T/ra BignoBsigHo.
Hanbinbwa ypoxanHicte — 11,96 T/ra 3acdikcoBaHa Ha
BapiaHTi ® 4, oe B SKOCTi NiS>KUBMNEHHS 3aCTOCOBYBanu
npenapat BJTY™ N B dasy noyatky KywleHHsa. Makcu-

MarnbHa ypoxawnHiCTb 3epHa pucy copTy ParoT 3a poku
pocnigxeHb ctaHoBuna 12,43 T/ra 3a BUKOPUCTaHHS
npenapaty BJTY™ N Takox y ady noyartky KyLUEeHHS.
3a uboro BapiaHTy gocnigXeHb crnocTepiranacb MiHi-
ManbHa crykTyauis ypoxanHocTi (3,67%), Wwo Bkasye
Ha CTabinbHICTb MPOSBY YPOXaWHOCTI 3epHa COpTy
Ta BUCOKOI ePeKTMBHICTb npenapaTy B HanpsiMy nig-
BULLEHHSI pearni3aLii reHoTMNOBOro noTeHuiany copty
pucy darot. 3actocyBaHHsi npenapaty BITY™ N B ¢pasy
«MoyaTok TpyOKyBaHHSI» TakoX MOKa3ano BUCOKY
e(eKTMBHICTb, NMPOTe B MEHLWIi npubasLi ypoxan-
HOCTi MopiBHAHO 3 BapiaHToM K4. 3a uboro BapiaHTy
6yna nigsuwieHa Bapiauis ypoxawnHocTi (V,, = 5,38%),
napaty npu 3acTocyBaHHi y a3y «noyaTtok TpyOky-
BaHHS» MOPIBHAHO 3 )a3010 «MOYATOK KYLLEHHS».

[ocnigkeHHaAM BCTAHOBMEHO, WO MPOAYKTUBHICTb
pocnvH pucy copTty KopseT Oyna Hmx4ow B cepea-
HbOMY 3a pokamu Ha 1,43 T/ra, HXX pOCNVH pUCy COPTy
daror.

MpoTe, y pocnuH Lboro copty 36epiraeTbcs aHa-
noriyHa 3aKOHOMIPHICTb — BapiaHTW, Ha SIKUX 3aCTOCO-
ByBaBcs npenapat BJTY™ N 3abesneyye OTpuUMaHHs
BpOXanHocTi Ha piBHi — 10,04 Ta 11,09 T/ra BignoBiaHO
BapiaHTam K2 ta K4.

HavBuwmn Bpoxanm 3epHa copTy pucy Kop-
BeT — 11,09 T/ra oTpumaHo y BapiaHTi K 4, ne BHocu-
NOCb B OCHOBHE XMBneHHs 360 Kr cynbdarty aMoHito
(y disnynin Basi) + 333 r/ra BJTY™ N B cha3dy «noyatok
KyLLEeHHS», Wwo Ha 1,05 — 3,14 1/ra GinbLue, HiX B iHLLIMX
BapiaHTax. 3a 3acTOCyBaHHsi BapiaHTy AOCNIMKEHb
K4 y copty KopBeT Takox crocTepiranacb MiHimanoHa
dnykTyauis ypoxanHocTi (3,55%), Wwo Bka3dye Ha cTa-
GiNbHICTb NPOSIBY YPOXXAMHOCTI 3epHA COPTY Ta BUCOKOI
edeKTMBHICTb Npenapary B HanpsAMy NiaBULLEHHS pea-
ni3avii reHoTMNOBOrO NoTeHujiany copTy pucy KopserT.

BucHoBkn. BcTaHOBNEeHO MO3NTUMBHWIA  BMMMB
npenapary BJIY™ N Ha GioMeTpu4Hi nokasHUKM cop-

Tabnuus 1 — BnnuB cUCTeMM XXMUBIEHHS1 Ha efleMeHTU CTPYKTYpPU BPOXKako POoCIiMH pucy copty ®daror

(cepenHe 3a 2023-2025 pp.)

S B e v
®1 92,9 18,7 67,5 14,9 81,9 20,8 1,8
®2 98,7 20,8 82,9 19,6 102,7 16,3 3,8
®3 97,4 20,5 76,7 19,9 96,6 17,7 3,3
d4 97,7 19,6 80,8 23,9 104,9 16,9 3,5

Tabnuus 2 — BnnMB cucTeMm XUBMNEHHA Ha eNleMEeHTU CTPYKTYpPU BpoXatro pocrnuH pucy copty Kopset
(cepeaHe 3a 2023 — 2025 pp.)

KinbkicTb 3epeH y BonorTi, WT.
BapiaHT Bucora HOB)K." Ha peny MycTosepHicTb, % Koedp.
pocnuH, cm | BOMNoTi, CM KYLLeHHA

BWMOB. | MyCTUX BCbOro

K1 101,7 17,7 73,8 27,3 101,1 26,9 1,9

K2 108,9 19,9 82,7 23,4 106,2 11,4 3,8

K3 102,9 22,4 76,5 16,5 92,7 15,7 3,3

K4 102,9 20,8 89,9 15,9 105,8 11,1 5,2
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Tabnuus 3 — YpoxalHiCTb COPTIB puUCy 3aNneXHOo Bif CUCTEMU XKUBIEHHs, T/ra,

cepenHe 3a 2023 — 2025 pp.

i i = Lim, T/ra

Bal(’;':;rﬂ;%hﬂy X, tira Sx min | max Vi %
Copr (cakTop B) darot
BapiaHT K1 9,32 0,143 7,94 10,06 6,75
BapiaHT K2 11,28 0,174 10,23 12,21 5,87
BapiaHT K3 10,87 0,147 9,65 11,54 5,31
BapiaHT K4 11,96 0,137 10,48 12,43 3,67
CepepnHe 3a coptom | 10,86 0,150 9,58 11,56 5,40
Copt KopBeT
BapiaHT K1 7,95 0,135 7,25 8,75 5,35
BapiaHT K2 10,04 0,180 9,35 10,72 5,68
BapiaHT K3 8,64 0,151 7,95 8,88 5,51
BapiaHT K4 11,09 0,124 10,56 11,63 3,55
CepepnHe 3a coptom 9,43 0,147 8,78 9,99 5,02
HIP,s T/ra A=0,31; B=0,28

TiB pucy ®arot Ta KopBeT (BuCOTa poCnuH, LOBXUHA
BonoTi). 3actocyBaHHa npenapaty BJIY™ N cnpuse
opMyBaHHIO OBinbLUOI KINbKOCTi BUMNOBHEHUX 3€peH
y BoroTi — 89,9 (copt KopeeT) Ta 82,9 w. (copt Paror),
B MOPIiBHSIHHI 3 67,5—73,8 WT. Ha BapiaHTi 6e3 3acTocy-
BaHHsa BJTY™ N, wwo B pe3ynsrati npu3BoanTb A0 36inb-
LLIEHHS NMOKa3HWKIB CTPYKTYPW YPOXKarNHOCTI COPTiB pUcy
®darot Ta Kopser.

O6pobka pocnuMH puUcy OMTUMI3ATOPOM edEKTUB-
HOCTIi XvBnNeHHst npenapatom BITY™ N B dasi noyatky
KyLLeHHS 6e3 3acToCcyBaHHS NifKUBNEHHA kapbamigom
crnpusie opMyBaHHIO HaMBULLOI YPOXaWHOCTI 3epHa
06ox gocnimxeHux coptiB — 11,96 T/ra y copty ®arot
Ta 11,09 1/ra y copty KopBet. 3acTtocyBaHHsi npena-
paty cnpusie 3MeHLWeHHI dnyKTyauii ypoXanlHOCTi
3epHa 3a BMIIMBY MOFOAHUX YMOB POKY.
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Boxerosa P.A., MapueHko T.10., BopoBuk B.O.,
Minapcbka O.0. BnnueB enemeHTiB TexHonorii Ha
NpoAyKTUBHICTb copTiB pucy (Oryza sativa L.)

B cratTi BuknageHo pesynbtat  OOCHIAXKEHb
BMNNMBY €MNEeMEHTIB TEeXHOmorii Ha npOJYKTUBHICTb
copTiB pucy. MeTta cTaTTi — BCTAHOBUTU KOMMIIEKCHY
peakLito CopTiB pUCy Ha 3MiHY TEXHOSTOMNYHUX efeMeH-
TiB Ta pO3poOUTK pernameHT NPOBEeAEHHSA arpOTEXHiY-
HUX 3axofiB BupollyBaHHs pucy (Oryza sativa L.) 3
ypaxyBaHHsIM ocobrnmBocTel HoBux copTiB. B gocniai
BMBYaBcsl BNnuB Aii npenapaty BJIY™ N komnanii
Corteva Agriscience™ Ha NpoAayKTUBHICTb iHHOBAaLin-
Hux copTiB pucy Kopset Ta ®arotr. Metogmn pgocni-
[XKeHb: MONbOBUN — ANS BU3HAYEHHS BPOXaNHOCTI
3epHa, KinbKiCHMX, MiHINHKUX Ta GIOMETPUYHUX BUMI-
piB POCMWH; CMOCTEPEXEHHA — ANA BU3HAYEHHs ha3
POCTY 1 pO3BUTKY POCIVH, 3ararnbHOro CTaHy NociBiB Ta
NosiBM LLKIONIMBUX OpraHiamis; nabopaTopHUin — BU3Ha-
YEHHs1 CTPYKTYpW BpOXaro, SKOCTi 3epHa; CTaTUCTU4-
HUA — Ons OUiHKM OOCTOBIPHOCTI AaHuX. PesynbraTtu.
BcTaHoBneHo, Lo 3actocyBaHHsa npenapaty BITY™ N
cnpuano 36iMbLIEHHI0 BUCOTU pocnuHK copTy darot
Ha 4,8...6,2 %. OoBxuHa BomnoTi y copty ®arot Gyna
GinbLo npu 3actocyBaHHi npenapaty BJIY™ N Ha
0,9...2,1 cM MOPIBHSIHO 3 KOHTpONeM. 3acTOCyBaHHsI
npenapaty BJIY™ N npussoguno [o 36inbleHHs
BUMOBHEHNX 3epeH Yy Bonoti Ha 13,3...15,5 wt. Ta
30inblUEHHI0 03epHeHocTi. Y copTy KopeT 3actocy-
BaHHA npenapaty BJIY™ N 6e3 kombiHauii 3 kapba-
MiAOM B SKOCTi NiOXUBMEHHSA CnpUANo opMyBaHHIO
HaMBINbLIOI KiNbKOCTI BUMOBHEHUX 3€pPeH Yy BOMOTI —
89,9 wrt., HavimeHLWWin nycto3epHocTi BonoTi — 11,1% Ta
HanBinNbLIOMY NoKasHUKY koedilieHTa KyLeHHs — 5,2.
MakcmanbHa ypoXarHicTb 3epHa pucy copty darot

3a poku gocnimpkeHb ctaHouna 12,43 1/ra 3a BUKopumc-
TaHHa npenapaty BJTY™ N y a3y noyatky KyLUeHHS.
3a uboro BapiaHTy OOCNiMXeHb crnocTepiranacb MiHi-
mManbHa rnykTyauis ypoxanHocTi (3,67%), Wo BKasye
Ha cTabinbHICTb MPOSsIBY YpOXaWHOCTI 3epHa COpTy
Ta BMCOKOI eeKTMBHICTb npenapary B HanpsMy nia-
BULLEHHS1 pearni3aLii reHoTMNOBOro moTeHuiany copTy
pucy ®aror. 3actocyBaHHa npenapaty BJIY™ N B
hasy «noyaTok TpyOGKyBaHHS» TakoX nokasasno BUCOKY
eeKkTMBHICTb, NpoTe B MeHLWin npubaBsLi ypoxai-
HocTi. 3a uboro BapiaHTy Oyna nigBulieHa Bapiauis
ypoxanHocTi (V,, = 5,38%), Lo Bkadye Ha MeHLy cTa-
GinbHICTb MO3MTUBHOI Ajii Npenapary Npu 3acToCcyBaHHI
y hasy «noyatok TpyOKyBaHHSA» MOPIBHAHO 3 ¢hasoto
«MOYaTOK KyLLEeHHs». [JocnigyKeHHsIM BCTAHOBIEHO, LU0
NPOAYKTUBHICTb POCNUH pucy copTy KopseT Gyna Hux-
YO0 B cepejHboMY 3a pokamu Ha 1,43 T/ra, HiXX poCnuvH
pucy copty ParoT. Y poCcnuH Lpboro copTy 36epiraetbcst
aHanoriyHa 3aKoOHOMIpPHICTb — BapiaHTW, Ha SKMX 3aCTo-
coByBaBcs npenapat bJTY™ N 3abe3nevye oTprMaHHs
BpoXarnHocTi Ha piBHi — 10,04...11,09 T/ra, wo GinbLe
3a crtaHgapt Ha 2,09...3,14 1/ra. BucHoBku. Bcra-
HOBIEHO MO3UTMBHWIA BNNMB npenapary BJIY™ N Ha
GiomeTpuyHi nokasHukm copTiB pucy ®arot Ta Kopset
(BucoTa pocnviH, AOBXWHA BOMOTi). 3aCTOCyBaHHA npe-
napaty BJTY™ N cnpusie dpopmyBaHHO OinbLUOi KiNnb-
KOCTi BUMOBHEHMX 3epeH y BonoTi — 89,9 (copT KopseT)
Ta 82,9 wr. (copt ParoT), B NOPiBHSAHHI 3 67,5-73,8 WT.
Ha BapiaHTi 6e3 3acTocyBaHHs BJTY™ N, Lo B pesynb-
TaTi NpM3BOAWTL A0 30iNbLUEHHS MOKa3HUKIB CTPYKTYpU
ypoxaunHocTi copTiB pucy Parot Ta KopseT. O6pobka
POCIIMH pUCYy ONTUMI3aTOPOM eMEKTUBHOCTI XKMB-
neHHsa npenapatoM BJTY™ N B ¢hasi noyaTky KyLeHHs
6e3 3acTocyBaHHSA MiAXXMBINEHHS Kapbamigom cnpusie
POpPMyBaHHIO HaWMBULLOI YpPOXaWHOCTI 3epHa 000X
pocnimkeHnx coptiB — 11,96 1/ra y copty ®arot Ta
11,09 t/ra y copty KopseT. 3actocyBaHHsA npenapaty
Crpusie 3MEHLLEHH0 dryKTyaLil ypoxarHOCTi 3epHa 3a
BMIMBY MOTFOAHUX YMOB POKY.

KniouoBi cnoBa: puc, Oryza sativa L., copT, Gio-
NpOoAyKT, ypoXKalHicTb, GiomeTpis.

Vozhegova R.A., Marchenko T.Yu., Borovyk V.O.,
Pilyarska 0.0. The influence of technology ele-
ments on the productivity of rice varieties (Oryza
sativa L.)

The article presents the results of research into the
influence of technology elements on the productivity of
rice varieties. The aim of the article is to establish a
comprehensive response of rice varieties to changes
in technological elements and to develop a regulation
for carrying out agrotechnical measures for growing
rice (Oryza sativa L.) taking into account the charac-
teristics of new varieties. The experiment studied the
effect of the action of the drug BLUTM N from Cor-
teva Agriscience™ on the productivity of innovative
rice varieties Korvet and Fagot. Research methods:
field — to determine grain yield, quantitative, linear and
biometric measurements of plants; observation — to
determine the phases of growth and development of
plants, the general condition of crops and the appear-
ance of harmful organisms; laboratory — to determine
the structure of the crop, grain quality; statistical — to
assess the reliability of the data. Results. It was estab-
lished that the use of the drug BLUTM N contributed
to an increase in the height of the Fagot variety plant
by 4.8...6.2%. The length of the panicle in the Fagot
variety was greater when using the drug BLUTM N by
0.9...2.1 cm compared to the control. The use of the
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drug BLUTM N led to an increase in the number of
filled grains in the panicle by 13.3...15.5 pcs. and an
increase in grain size. In the Korvet variety, the use of
the drug BLUTM N without a combination with urea as
a top dressing contributed to the formation of the larg-
est number of filled grains in the panicle — 89.9 pcs.,
the smallest empty grain panicle — 11.1% and the larg-
est tillering coefficient — 5.2. The maximum yield of rice
grain of the Fagot variety over the years of research
was 12.43 t/ha when using the drug BLUTM N in the
early tillering phase. In this variant of the research, min-
imal yield fluctuations (3.67%) were observed, which
indicates the stability of the manifestation of the grain
yield of the variety and the high efficiency of the drug in
increasing the realization of the genotypic potential of
the Fagot rice variety. The use of the drug BLUTM N in
the "beginning of tuberization" phase also showed high
efficiency, but in a smaller increase in yield. In this vari-
ant, the variation in yield was increased (Vm = 5.38%),
which indicates a lower stability of the positive effect of
the drug when used in the "beginning of tuberization"
phase compared to the "beginning of tillering" phase.
The study found that the productivity of rice plants of
the Korvet variety was lower on average over the years
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by 1.43 t/ha than that of rice plants of the Fagot variety.
Plants of this variety maintain a similar pattern — vari-
ants on which the drug BLUTM N was used provide a
yield of — 10.04...11.09 t/ha, which is 2.09...3.14 t/ha
more than the standard. Conclusions. A positive effect
of the drug BLUTM N on biometric indicators of rice
varieties Fagot and Korvet (plant height, panicle length)
was established. The use of the preparation BLUTM
N contributes to the formation of a greater number of
filled grains in the panicle — 89.9 (variety Corvette) and
82.9 pcs. (variety Fagot), compared to 67.5-73.8 pcs.
in the variant without the use of BLUTM N, which as a
result leads to an increase in the yield structure indi-
cators of the Fagot and Corvette rice varieties. Treat-
ment of rice plants with the nutrition efficiency optimizer
BLUTM N in the early tillering phase without the use
of urea fertilization contributes to the formation of the
highest grain yield of both studied varieties — 11.96 t/ha
in the Fagot variety and 11.09 t/ha in the Corvette vari-
ety. The use of the preparation contributes to the reduc-
tion of grain yield fluctuations under the influence of
weather conditions of the year.

Key words: rice, Oryza sativa L., variety, bioprod-
uct, yield, biometrics.
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MoctaHoBka npo6Gnemn. Cos € KynbTypolo ska
YyyTnvBa [0 TPMBANOCTI CBITNOBOrO AHS, 0COBMMBOCTI
POCTYy M PO3BMTKY COi 3HAYHOK MIpOK 3anexaTb Bif
doTonepioguyHNx ymoB B perioHi. KoxeH copT kna-
CMYHOI COI Mae BRMacHWW [fjana3oH BUKOPUCTaHHA —
BiH BM3HA4YaeTbCH 3A4aTHICTIO dopmyBaTW cTani BpoO-
Xal 3a Pi3HOMaHITHUX KNiMaTU4YHUX YMOB. 3as3Bu4yan
COPTU KNacu4HOI coi 3 BinbLll JOBrMM Nepiogom Bere-
Tauii nokasyloTb Oinblu WKMPLII MOXMUBOCTI aganTa-
Lii — Ue BigKpuBae 3MOry A0 YCMILIHOMO BUPOLLYBaHHSA
iX B pi3HMX reorpadivyHo AudpepeHuinoBaHnx Micusx,
SIK Hanpuknag B ymoBax [liBHiuHO-CxigHoro Jlicocteny
Ykpainun [1, 2].

HouineHo 6patn go yBaru, WO came TpuBanicTb
nepiogy Beretauii € OOHMM 3 KMYOBMX NapameTpiB
nig 4ac [oGopy pisHWX COPTIB Mid KOHKPETHY npu-
pOAHO-KNIMaTUYHYy 30HY. HeBignoBigHICTL TpMBaNoOCTI
PO3BUTKY YMOBaM CepefoBuLLa, TakuM K Hanpuknag
ymoBu B [liBHIYHO-CxigHOMY nicocTeny MOXyTb npu-
3BeCTM OO0 Hedobopy Bpoxak 4M Hanpuknag Hesda-
NOro 3aBepLUEHHS MOBHOMO LMKIY POCTY POCIVH COi.
[ns 3MeHLeHHA NMOBIPHMX PU3NKIB B arpoBMPOOHU-
UTBI arpapHvM nignpvemcrTsam noTpibHO 3acTocoBY-
BaTW B MOCIBHY CTPYKTYPY Kinbka COPTIB Pi3HUX rpyn
CTUIMOCTI 1 3 pidHUMK MopdpoTunamu. Lli arpoTexHiyHi
npunomu 3abesnedvyoTb Ginblly CTabiNbHICTL Nokas-
HVIKIB BpOXato, 60 pisHi 3a TpmBanicTio BereTadii copTu
no-pi3HOMy pearyoTb Ha norogHi ymoswm [1, 3].

Kpim B1GOpy onTrMarnsHUX copTiB, 3HAYHWI BMMUB
Ha MPOAYKTUBHICTb COi MawTb OCOGNMBOCTI rycTOTU
nociBiB, Lie OOUH 3 TONOBHUX arpoTEXHIYHUX NPUNOMIB.
Cawme 3aBOsKuM LinecnpsiMoBaHii onTumisauii arpotex-
HIYHWX NapameTpiB — rycToTa CTOSIHHSA POCIMMH COl, C1C-
TeMu ygobpeHHsi, cnocobiB o6pobiTky rpyHTY nepen
MOCIBOM — TakMMu NpuioMamm MoxHa nigcunuTn pos-
BMTOK pOCnuH 1 3abe3neuntn hopmMyBaHHSA BUCOKMX
BpoxaiB [3, 4].

BnpogoBx BCbOro OHTOreHedy KOXHa POCMVHa
KNacu4Hoi COi MPOXOAWTb HU3KY eTaniB CTPYKTYPHWX
3MiH: 3MIHIOETBCA OOBXWHA MiXBY3MiB, OpPMU 11 KOMip
NNacTUHOK NWNCTA Ha Pi3HMX spycax, KONMBaeTbCs
OynoBa naroHis Gi4HMX 11 BygoOBU KOPEHEBOI cUCTEMMU.
[aHi MmopdonorivyHi XapakTepuCTUKM € iHgMKaTopamm
SIK CTaHy POCMMH, Tak N fMOKamnbHWX YMOB, B SKMX COS
PO3BMBAETHLCS, 1 MOXYTb CINyryBaTu BaXIIMBUM KpuTe-
pi€EM OLiHKM AiEBOCTi 32CTOCOBaHMNX arpOTEXHOMNOTYHNX
3axogis [4, 11].

AHani3z octaHHix AocnigkeHb Ta nyb6nikauin.
Mpu orngaai cydacHux gocnigXeHb A HaykoBMX ny6ni-
Kauin B obnacTi BMPOLLYBAHHSI COI KITAaCU4HUX COPTIB
B JIOKanbHWX ymoBax Oynu oTpuMMaHi AaHHi, WO CBig-
YyaTb L0 O4HUM i3 KMHYOBUX 3aC0BiB NiABULLEHHSI BPO-
XaiB COoi € perynsuis ryctotu nociBiB 1 3aCcTOCyBaHHS
Mikpogobpue Ta OGionpenapartiB. [aHi arpoTexHiyHi
NPUNOMK FapHO BMNMMBAKTb Ha PO3BUTOK POCIUH COi
N pgornomaraTe hOpMyBaTW rapHi nocieu, ocobnmeo
B MOEAHAHHI 3 ONTUManbHUM NiAGOPOM LUMPUHN MiX-
psiAb npuy nocisi coi [4, 5].

Yepe3 ocobnueocTi @isionoriyHmMx npouecie coi
HaWbINbLWNA PO3BUTOK NMCTKOBOrO anaparty, Mnocu-
NEeHHS1 aKTUBHOCTI (POTOCUHTESY 1 IHTEHCUBHE HaKoMu-
YEeHHS OpraHiyHoT Macu BiAOyBalTLCS B APYTil YaCTUHI
BereTauifiHoro nepiogy — noyYnHarum Big as uBiTiHHS
coi i o hopmyBaHHs 606iB Ta ix Hanusy. Yepes Te, npu
nnaHyBaHHi TEXHOMOTYHMX 3aX04iB MPU BUPOLLYYBaHHI
POCIVH KracuyHoi coi NoTpibHO BpaxoByBaTn COPTOBI
N reHeTMYHi 0cobnMBOCTI poCnuH, Ans Toro wob poc-
JNIMHM PIBHOMIPHO MOKpMBanuM MOBEPXHIO TF'PYHTY A0
noyaTky nepiogy UBITiHHS.

LLinpnHa Mixpsiab Ta ryctoTa rnociBiB TakoX BU3Ha-
YyarTbcs BIONOrYHUMUN 1 TEHETUHHUMU XapaKTEPUCTU-
Kamu copTy, a came 34aTHICTIO A0 FiNKyBaHHS N nokas-
HUKOM CTIKOCTi A0 BunsraHHs. CopTu, WO MakTb
rapHU NOKa3HMK FiNKyBaHHs, 4OOpe poCcTyTb 32 MEH-
LLIOT ryCTOTU NOCIBIB, @ OT CTiliKi A0 BUNAraHHA POCMVHN
KNacu4HOi COI Kkpalle nposienaioTb cebe npu GinbL
WinbHOMYy nociBi. PauioHanbHa nnoLia >XUBMEHHs
OfHIET POCNNHU BU3HAYaETbCA 1i rPynoK CTUMMOCTI:
ONsi cepefHbOPaHHIX COPTIB Lii MOKa3HWKN CTaHOBNSATb
opieHToBHO 250 cM?, onis cepeaHbOCTUINNX — Brn3bKO
300 cm?, a o NisHbOCTUIMNX BiH 3pOCTAE 40 NOKa3HU-
KiB npubnmaHo 370 cm? [7, 10].

CunbHe 3aryleHHs MOocCiBiB CrnpuynHsae OGinbL
BMCOKY KOHKYPEHLLi0 MiDK POCIIMHAMM COi 3a XUBIEHHS
N BOMory, a OoT AO0BOMi 3pidKeHi nociBn NigBULLYOTb
PU3MK PO3MNOBCIOMKEHHSA HEBaXKaHNX POCNNH — Byp’SHIB.
PocnuHu coi HamaratoTbCs KOMMEHCYBaTU HEe3alHATY
nnoLwy rinkyBaHHAM, npote B 60060BMX KyneTyp usA
3aaTHiCTb JoBoni obmexeHa, ToMmy 36iMnblUeHHS Tin-
KyBaHHSI He 3aBXOW MOXe MOBHICTH KOMMEHCYBaTu
BTpaTV BpoXato vYepes Hegobip ryctotu nocisis [8, 9].

Meta. Metolo poboTn € aHamiTuka OTpMMaHMKX
MOKa3HWKIB 3a [ONA BUSABMEHHS 3aKOHOMIPHOCTEN
1 PO3yMiHHS 3aNeXHOCTEN B PO3BUTKY KNACUYHMX YIb-
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TpapaHHiX COPTIB KIacU4HOI COI NMpy BUPOLLYBaHHI 3a
pi3HUX BapiaHTiB ryCTOTU NOCIBIB Ta Pi3HMX NigKUBIEHb
nobpvBamu 11 ornsg OTPUMaHKX MOKa3HWKIB BpoXaii-
HOCTIi 1 XapaKTepUCTUK CTPYKTYpY BpOXKato

Martepianu Ta metogmka pocnigXeHb. TexHo-
NOriYHi eNeMeHTV BUPOLLYBAHHS KynbTypyu 3acTOCO-
BYBanu BiOMOBIAHO [0 pekomeHaauii, po3pobrneHmnx
anga ymos [MiBHiYHO-CxigHoro Jlicocteny Ykpainu [12].
BiomeTpuyHi cnocTepexXeHHsi 3a pocrnMHamu BKoYanm
BM3HAYEHHA OCHOBHUX MOP(OMETPUYHNX MOKA3HUKIB
KOLLMKa — Oro AiaMeTpa, NPOAYKTUBHOI NOLLj, a TaKOX
KiNbKOCTi BUMOBHEHOro HaciHHA. OuiHoBaHHS 3a3Hadve-
HUX NapameTpiB NPOBOAWMMAM 3rigHO 3 ycTaneHumu Ta
3aranbHONPUNHATUMU METOAMKAMMU, L0 BUKOPUCTOBY-
I0TbCS1 B @arpOHOMIYHMX JocnimpkeHHsaX. OTpumMaHi y xofi
NnonbOBOro JocHigy ekcnepumeHTanbHi AaHi nigaasanu
CTaTUCTMYHOMY aHanidy 3 BUKOPUCTAHHAM METOZIB
MaTeMaTuyHoi 0OpobkM pesynbraTie, WO 3abesnevye
[OOCTOBIPHICTb BMCHOBKIB Ta [03BONSIE 06’EKTUBHO OLi-
HUTK BMANMB AocnigkyBaHux caktopis [11, 12].

JocnigXeHHsa copTiB KynbTypu COi NpoBoannuncA
3rifHO [0 3aranbHOMPUNHATUX METOOUYHUX PEKOMEH-
Jauin, OouinbHO aganToBaHMX OO KMiMaTUYHMX YMOB
MiBHiyHO-CxigHoro Jlicocteny Ykpainn. B xoai npo-
BEAEHNX eKCNepuvMeHTIB BMBYanNM N NpoBOAUNN aHa-
NITUKY BNAMBIB PI3HOI NYCTOTU CTOSIHHA POCAWH COI Ha
copMyBaHHA BGIOMETPUYHUX MOKA3HUKIB i enemMeHTiB
NPOAYKTUBHOCTI POCIIMH Ta PIBHIO BPOXaWHOCTI COp-
TiB coi Cangpa Ta AHacTtacis. NonboBi focnigkeHHs
30iNCHIOBaNN Ha OOCNIAHWMX [AinsiHKax, 3akfageHux
3a CxemoKw [Jocrigy 3 TpbOMa BapiaHTamu rycToTu
nocisy — 340, 450 ta 600 T1c. pocnuH/ra. [ns noBHOro
3abe3neyeHHs1 PIBHOMIPHOCTI PO3MIlLEeHHs1 MociBiB
BMKOPUCTOBYBanu CiBankv TOYHOrO BUCIBY, SiKi JO3BO-
NN OOTPUMYBATUCA 3a4aHMX HOPM BUWCIBY W ONTU-
MarnbHOI rMnbnHK 3aropTaHHsa HaciHHA [10, 9].

I'PYHT J@HOro AOCTIAHOIO MOMS XapaKTepuayeThes
SIK TUNOBUI YOPHO3€EM i3 cepeHiM BMiCTOM rymycy — e
3abe3neyyBano OOBOMi CNPUATIUBI YMOBWU AN POCTY
Ta po3BUTKY pocnuH coi. [Nepepq ciB6oto coi npoBoaunun
KOMMIEKC MigroToBYMX POBIT, SKMIA BKIOYAB pPaHHbLO-
BECHAHe OOpOHYyBaHHS, MepennociBHY KynsTUBALLO
1 NicnsiNnociBHe KOTKyBaHHS. HaciHHs coi nepen BuCI-
BOM iHOKyntoBanu npenapataMmyv Ha OCHOBi aKTUBHUX
wTamiB pu3obianbHUx GakTepi Ans NigCcUneHHs npo-
LeciB asoTdikcauii Ta CTUMYnsLii NO4aTKOBOro POCTy
pocrnuH. YoobpeHHs  34iicHioBanv  BiAMOBIOHO [0
pekomeHAaLin 3 ypaxyBaHHsAM 3a6e3neyqeHoCTi I'pyHTY
erneMeHTaMU XUBMEHHS — Lie Bynu dpocdopHo-KkaninHi
nobpua Ans nopanblUoi  akTuBidauii hopMyBaHHsI
Oynb60o4KoBKX BakTepili Ha KOpeHsIX pocnuH [8,12].

B npoueci pocTy pocnvH coi npoBoaunu cuctema-
TWUYHI CMOCTEPEXEHHS 3a PO3BUTKOM KymnbTypu. Bumi-
ptoBaHHSA GiOMETpUKM pocnuH COi BKMoYanu B cebe
3anMc MOKa3HWKIB BMCOTM POCINH Ta KiNbKOCTI MiX-
BY3riB Ha POCIUHI, KinbkocTi 606iB Ha OAHIN POCNUHI,
KifTbKOCTi HacCiHMH B ©06i, Macu HaCiHHSI 3 POCIMHU COi
n macn 1000 HaciHuH. Kpim uboro, dikcyBanm cTaH
NINCTKOBOrO anapary, iHTEHCMBHICTb UBITiHHS, dop-
MyBaHHSl reHepaTMBHMX OpraHiB Ta TpuBanicTe a3
OHTOreHeTUYHMX. Takox Byno BigMiYeHO 0cobnMBOCTI
nposiBy afanTMBHUX peakuin poCruH COi Ha 3MiHu
NMOKa3HUKIB NyCTOTU CTOSIHHS POCIUH — Lie JO3BONUIIO0
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BCTAHOBUTU ONTMMAasbHi NMOKA3HUKU MOCIBY ArNsi KOX-
Horo copTy [6, 7].

36vpaHHs Bpoxato coi npoBoannu B dasi NoBHOI
CTUMMOCTi POCNMH KOMGaMHOBUM METOAOM 3 HacTym-
H/M 3BaXyBaHHAM Ta MepepaxyHKoOM BpPOXanNHOCTI
COi Ha cTaHgapTHy Bonorictb. OTpumaHi pesynsratu
pocnigpkeHb  obpobnsiny  MeTogamMn - MatemMaTUYHOI
CTaTUCTWKN, BU3HAYAOUN CepefHi 3Ha4YeHHs!, MOXUbKK
N OOCTOBIPHICTb BiAMIHHOCTEN MiX BapiaHTamu. Takun
nigxia 3abesneyyBaB BUMCOKY TOYHICTb OLHKM BNAVBY
rycToTV MOCiBY Ha BPOXaWHICTb Ta A03BONSAB chopmy-
BaTU 06’EKTUBHI BMCHOBKM LLOAO OMNTUMAINbHUX Mapa-
METpIB TEXHOMOTrIiI BMpOLLyBaHHSA coi Yy [iBHi4HO-CXia-
Homy Jlicocteny Ykpainu [7, 9].

Copt coi «CaHapa» — BHeceHuin Ao [epxaBHOro
peecTpy copTiB pocnuH YkpaiHn y 2014 poui i peko-
MEHAOBaHWIA AN BUPOLLYBaHHS B YCiX NPUPOAHO-KIi-
MaTUYHUX 30Hax. 3[aTHu opMyBaTh MNOTEHLIMHO
BUCOKi Bpoxai — o 4,0 T/ra, 36epiratoum cTtabinbHicTb
NPOOYKTUBHOCTI 3a Pi3HWX YMOB BMPOLLYBaHHS pocC-
nnH coi. OCHOBHOK MepeBarol € BUCOKA CTilKiCTb
[0 BUMSITaHHS N OCMNaHHS, a TaKoX 3HayHa KinbKiCcTb
006iB 3 YOTMPMa HACIHUHAMW.

CopT HanexuTb [0 pPaHHbOCTUIMNX, 3 BereTa-
uivHum nepiogom 92—-102 gHiB. Big nosiBu cxopis oo
LBITiIHHA npoxoguTb 30-32 AHi, came UBIiTiIHHA TpuBae
o6nusbko 30 AHIB, a NOBHe BU3piBaHHSI HacTae vepes
33 fgHi. MoTtpibHa cyma akTMBHMX TemnepaTyp CTaHo-
BUTb 2225 °C — ue po3Bonse edEKTUBHO BMPOLLY-
BaTU COPT B perioHax 3i 3MiHHMMW yMOBaMM BOMOrOCTi
1 Temneparyp.

MopdonoriyHi ocobnusocTi copTy CaHgpa. PocnvHu
MatoTb iHAETEPMIHAHTHUIA TUM POCTY W HamMiBCTUCHYTY
dopmy KyLla, Lo 3abesnedye [obpy CTiMKICTb 40 BUMS-
raHHsi. Bucota ctaHoBuTb 80—120 cm, Ha cTebni dpopmy-
etbea 10—15 Byanis, a BUCOTA NPUKPIMIIEHHS HUXKHBOTO
6006y — 12—15 cm. JINCTKM NaHLEeTHi, KBiTkM Bini, HACIHHS
»oBTe. CopT CTiNKMIN 4O OCHOBHUX XBOPOO i LUKIAHUKIB,
a Takox [obpe NepeHoCUTbL CTPECOBI YMOBM.

Xapaktepuctuka 3epHa: Maca 1000 HaciHUH —
noHag 160 r, BupiBHsAHICTb — 95%, BMicT 6inka 39—-41%,
onii — 19-23%. [6, 12].

CopT coi «AHacTacisi» — BiA3Ha4YaeTbCs BUCOKOHO
NNACTUYHICTIO 1 YHIBEPCarnbHICTIO B BUPOLLYBaHHI, LLO
[ae 3Mmory oTpumyBaTtu cTabinbHi Bpoxai MpakTU4HO
B YCiX NMPUPOOHO-KNIMaTUYHUX 30Hax YkpaiHu. CopT
3gaTHUA chopMyBaTH BpoxawnHicTb o 3,0-4,0 T/ra, wo
pobuTb MOro OAHMM 3 HaWBINbLL NPOAYKTUBHUX Cepes
PaHHBOCTUIMINX COPTIB. XapakTepHOK O0Co6MNMBICTO
€ nigBuvLleHa KinbkicTb 606IB Ha POCHVHI 1 3HAYHWIA
BiACOTOK 006iB i3 YoTMPMa HaciHMHaMK, WO MNPSIMO
BMSIMBAE Ha 3ararbHUN NOTEHLian ypoXXanHocTi.

CopT mMae JoBoni paHHin BereTauiiHWA nepiog —
86-95 pHiB, L0 A0O3BONSE YHMKATM Mi3HiX NiTHIX CTpeciB
pocnuH. Nepioa Big nNosiBM cx0fiB A0 UBITIHHA TpuBae
onnsbko 30 gHiB, came UBITiHHA — 23 AHi, @ JOCTUraHHSA
HacTae 4epe3 40 OHiB nicna 3aBepLlUEHHS LBITIHHS.
HeobxigHa cyma akTMBHUX TemnepaTtyp CTaHOBWUTb
2119 °C, wo 3abesneyye cTabinbHUIN PO3BUTOK HaBITb
Y MPOXONOAHILLi POKK.

Mopdonoriuni ocobnmeocTi copTy. PocnvHu AHac-
Tacil MalTb iHAETEPMIHAHTHUIA TUN POCTY Ta KOMMNak-
THY bopMy KyLLa, LLO CNPUSE CTINKOCTI 4O BUNSraHHS.
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Bucota pocnuH ctaHoBuTb 80—130 cM, Ha cTebni dop-
myeTbcs 10—15 ByaniB, a BUCOTa MPUKPINIEHHSA HUX-
Hboro 600y — 13—17 cM, Lo Nonerwye MexaHisoBaHui
06MONOT. JINCTKM NaHUETHI, KBITKM (hiONEeTOBI, HACIHHS
xoBTe. CopT XxapakTepu3yeTbCs BUCOKO CTIMKICTIO O
XBOpPO6 Ta CTPECOBMX YMOB.

Xapaktepuctmka 3epHa: maca 1000 Haci-
HUH — 150-160 r, BUpiBHSAHICTL — 00 95%, BMICT Ginka
40-42%, onii — 18-20%.

PexomeHngauii wogo nociBy: Hopma BWCIBY —
700—800 TWC. CXOXMX HaCiHUH/Ta, LWMpUHA MiXpSOb —
45 cm, mubuHa 3aroptaHHa — 3—6 cm. [6, 8, 12]

Pe3ynbraTtn. BuxunBaHicTb pocnvH coi 4o nepiogy
36UpaHHsA BpoXato € 04HUM i3 6a30BUX XapaKTEPUCTUK,
O NPSIMO BNMBAE Ha KiHUEBY NPOAYKTUBHICTb MOCi-
BiB coi. KinbKiCTb pOCINUH, O MOXYTb MPONTU NOBHUI
UMK PO3BUTKY POCAMHU i YCMilLHO ajanTyBaTuca OO
30BHILLHIX yMOB (o 6yBalTb He 30BCIM CNpUATNU-
BMMMU), BU3Ha4Yae noTteHuianu chopMyBaHHSA Bpoxais
Ha OOMHULIKO NIOLL;.

KoxxHa pocnunHa coi € OKpeMow OAMHULED, 3MEH-
LUEHHS KiNbKOCTi LIMX OAMHWLb Nif, BNIBOM CTPECOBUX
YMHHUWKIB @BTOMATMYHO MPU3BOANTL A0 BTPATK YaCTKM
MOXMMBOIO MOTEHLIHOrO BPOXato, AKY iHLUi POCMNHU
COi, HaBiTb 3a JOBONMI CAPUATAMBUX YMOB, HE 3aBXAM
MOXYTb KOMMEHCYBATM TiNIKyBaHHSM.

Ha piBeHb BWXMBaAHOCTI COi AOBOSi CyTTEBO BMU-
BalOTb TeHEeTUYHi ocobnueocTi nigidpaHnx copris,
TONEPaHTHICTb COPTY A0 abioTMYHMX yMOB Ta GioTu4-
HUX chakTopiB (XBOPOOYM Ta LLKIOHUKM).

TakoX BaXIMBOK € MovaTkoBa rycToTa CTOSIHHS,
Bi Hel 3aneXuTb KOHKYPEHLis NMCTKOBOI MOBEPXHi
3a CBIiTNO, BOMOry i €MeMEHTUN XMBMEHHS Ta TaKoX
30aTHICTb POCNMH MOBHOLIHHO (POPMYyBaTU ITUCTKOBY
NMOBEPXHIO | KOPEHEBY CUCTEMY POCITUH.

lMpoBegeHun aHania AvHaMikM TFycTOTU MNOCIBIB
yNpoJoBX BereTalii nokas3aB 3aKOHOMIpHE 3HWXKEHHS
KifTbKOCTi pOCNMH BNPOAOBX OCHOBHMX MNepiogiB Bere-
Tauii (tabn. 1). 3MeHLLEHHS ryCTOTW POCMWH KNaCcUYHOI
COi NoB’si3aHe 3 NPUPOAHMM BiAOOPOM B HECMPUATIIN-
BMX YMOBAX i 3 0COONMBOCTSAMY POCTY POCITUH B 3anex-
HOCTI Bifj yMOB B MEBHIil ryCTOTi NOCiBY.

[aHi TeHaeHuii ys3rogxyloTbCs 3 pesynbratamu
faraTbox HayKoBUX Npalb, BOHW NiOTBEPOXKYHOTb —
onTumarbHa BWXUBAHICTb POCINH € BaXIMBOK nepe-
OyMOBOK (hOPMYBaHHSI BUCOKUX MOKa3HMKIB BPOXato
COI KNacu4HUX COpTIB.

AHaniTvka HaBeeHNX NOKa3HWKIB BUXMBAHHSA pOC-
NVH coi, Wwo 6ynu HaBefeHi 3 HayKOBUX YCTaHOB CBia-

YaTb, LLIO BUXXMBAHICTb POCMMH COI MPOTSArom BereTauin-
Horo nepiogy 2024 poky 6e3nocepeaHbOo 3anexartb Bif
no4aTKoBOI NyCTOTM MOCIBY COi 1 COPTOBMUX 0COGMMBOC-
Ten. 3rigHo 3 nogaHoto Tabnuueto, B coptax CaHapa
i AHacTacist NpoCTeXyeTbCA 3aKOHOMIPHICTb — 3 36inb-
LeHHam Hopmu Bucisy Bif 340 go 600 Tuc. HaciHuH/ra
piBEHb BUXMBaHHS POCINH COi MOCTYMNOBO 3HNXKYETLCS.

Copt CaHfpa Ha novaTkoBMX eTanax (B Hac nogaHi
XapakTepucTukn asu CXofiB) MakcumanbHy BUKW-
BaHiCTb 3achikcoBaHO 3a MiHiManbHOI FyCTOTU MOCiBY
B 340 Tuc. Hac./ra — 98,4 %. Moganblue 3pOCTaHHs
HopM BuciBy coi go 450 ta 600 Tuc. Hac./ra cynpoBo-
OKyBanocs 3HWKeHHsIM nokasHuka 0o 96,6 % i 95,5 %
BignoBigHO. AHanoriyHa TeHaeHUis 3bepiraeTbcs 1 Ha
MOMEHT [OCTUIaHHs: 32 HaWMEHLUOI TFyCTOTU YMUCIO
XMBUX POCIMH cTaHoBwo 312,8 wT./mM?, a oT 3a Mak-
cumanbeHoi — 524,3 WT./M?2, NpoTe BMKMBAHHA 3MEHLLI-
nock o 91,5 BigcoTkis.

Cxoxui pesdynstaT oTpUMaHo 1 Ans copty AHac-
Tacif. 3a ryctotu B 340 TUC. Hac./ra BU3HA4YEHO HaWi-
BULLY BWXMBaHicTb — 97,5 % Ha eTanax cxofiB Ta
92,4 % Ha MOMEHT AOCTUraHHs. 36inbLIEHHS rycTOTH
0o 450 ta 600 Trc. Hac./ra cynpoBOgXKyBanocs nocTy-
NMOBUM 3HWKEHHSIM MOKA3HWKY BWDKMBAHHA POCIUH SIK
y dasy cxopis (95,0-94,5 %), Tak 1 HanpuKiHUi BereTa-
Ljii (91,0-90,5 %).

OaHi Tabnuui OEeMOHCTpYHTb YiTKy 3aKOHOMIp-
HICTb: 3ryLleHHs NOCiBiB NPU3BOANTL A0 iHTEHCUBHILLOI
KOHKYpeHLii MiXX pocrnvMHamu coi 3a pecypcu BOMoru,
CBiTNA i €NeMeHTIB XUBMEHHS, WO CNPUYMHAE 3HU-
JKEHHS TXHBbOI XXUTTE34ATHOCTI.

Hwxua ryctota 3abesnevye cnpusaTnuBiwi ymMoBu
Onsa opMyBaHHSI MOTY>XHOI KOpeHeBOl cucTeMu Ta
TNINCTKOBOrO anapary, Lo MNO3UTUBHO MO3HAaYaeTbCs Ha
BWXXMBAHOCTI OKPEMUX POCIINH.

CTpyKTypa BpOXal KracuyHoi COi W iHAMBIAY-
anbHa NpPOAYKTUBHICTb POCMWH NPOAEMOHCTPOBaHa B
(Tabn. 2) 1 eMOHCTPYE NOKa3HWKN CTPYKTYPU BPOXat0
KnacuyHux coptiB coi CaHgpa i AHacTacis.

AHanis nogaHux gaHux ceigyunTb NPOo Te WO ryctota
nociBy COi AOBONMI CUMbHO BMAIMBAE Ha €NeMeHTU Nnpo-
OYKTUBHOCTI POCINNH COT 1 KiHLIEBY BPOXaMHICTb.

B copty knacuyHoi coi CaHapa 3a HOpMU BUCIBY
340 Tuc. wrT/ra copmyBanocs y cepenHbOMY
25,6 HaciHMHM Ha pocnvHy Mpu cepegHin maci
HacCiHHS 3 POCINVHK OTpuManu B cepegHbomy 6,35 r
Ta macy 1000 HaciHvH 156,5 r — ue 3abe3neynno Bpo-
XanmHictb 2,25 T/ra. 3 nigBULLEHHAM rycToTU [0
450 tuc. wr./ra 36inbwyBanacs KinbkiCTb HaCiHWH Ha

Tabnuusa 1 — NycToTa CTOAHHSA POCIUH KNMacU4HOI COi B 3areXHOCTi Big HOpMX BUCIBY Ta copTy

Copt CaHgpa
ry?r;%-':am':'rf;:fy’ Cxoau, wrt./m2 BwxnBaHHsA, % ﬂozr:lr;;rm, BwxuBaHHA, %
340 334,6 98,4 312,8 93,5
450 4347 96,6 399,9 92
600 573,0 95,5 524,3 91,5
Copt AHacTacis
340 331,5 97,5 306,3 92,4
450 427,5 95 389,0 91
600 567 94,5 513,1 90,5
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Tabnuusa 2 — CTpyKTypa Bpoxalo COi B 3areXHOCTi Big rycToTy nociBiB Ta cepeaHsA BPOXKaWHIiCTb

Copt CaHgpa
lN'yctora nociBy, KinbkicTb HaciHuH Maca HaciHHA 3 Maca 1000 CepeaHs
THC. wr./ra Ha POCIVHI pocnuHu HaCiHWH, T BPOXaMNHiCTb, T/ra
340 25,6 6,35 156,5 2,25
450 26,5 6,2 154,5 2,65
600 24,5 5,8 152,4 2,36
Copt AHacTacis
340 23,5 6,2 150 2,14
450 247 6,05 148,5 2,45
600 23,7 54 147 2,15

pocnuHi (26,5 wT.), ane maca 1000 HacCiHMH Tpoxu
3MeHLWyBanacs. Ane, cepefHs BpOXalHiCTb gocsrna
MakcMMarnbHOro nokasHuka — 2,65 1/ra — ue cBig4nTh
npo onTUMarbHe CNiBBIAHOLWEHHSA MK KiNbKICTIO poc-
JINH Ha NOCIBHIN Nnowi 1 iX iHAMBIAYyanbHOK NPOAYK-
TMBHiCcT0. 3aryuieHHs coi copty CaHgpa go 600 Tuc.
WT./fa CNPUYUMHUIO 3HWXKEHHSA MOKAa3HMKIB: KiNbKiCTb
HaciHWH 3meHwunaca o 24,5 wr., Maca HaciHHSA
3 pocnunHN — o 5,8 r, a BpOXanHiCTb 3HU3uNacsa 4o
2,36 T/ra, L0 NOSACHIOETLCSA MOCUITEHHAM BHYTPILLIHLO-
BWOOBOI KOHKYPEHLIii.

Cxoxa TeHOeHUis  crnocTepiraeTbCa  TaKOX
i B copTy AHactacia. 3a ryctotu nocisy B 340 TuC.
wrt./ra pocnuHu copmyBanu 23,5 HaciHuHM Ta 6,2
HaCiHHSA 3 POCMWHW, WO 3abe3neynno BpoOXaMHICTb
2,14 1/ra.

OnTumanbHMM BUSIBMNOCSA BUCIBaHHA 450 TuC.
Hac./ra: KinbKiCTb HaACiHWH Ha pPOCMMHI 3pocna Ao
24,7 wT., Maca HaciHHA 3 pocnuHK cTaHosuna 6,05 r,
a BpoOXawHicTb — 2,45 T/ra, WO € HaNBULLMM NOKa3HU-
KOM Ans uporo copty. 3aryweHHs ao 600 Tuc. wr./ra
3HOBY HEraTMBHO MO3HAYWUMOCA Ha NPOAYKTUBHOCTI:
Maca HaciHHS 3 POCMHN 3MeHLwunacsa go 5,4 r, a Bpo-
»anHicTb Bnana go 2,15 t/ra.

3BefeHVn aHanis Tabnuui fae 3mory CTBepaXy-
BaTW — HalKpalli pesynsratv ans obox copTiB oTpu-
MaHo 3a Hopwmu BuciBy B 450 Tuc. wrt./ra, oe noea-
HaHi HaNCNpUATNMBILWI MOKa3HUKM CTPYKTYpPU BpOXato
N MakcumaribHa BpoXaunHicTb. Lle niaTBepa)xye Bax-
NNBICTb ONTUMAanbHOrO PEryrnoBaHHSA ryCTOTU CTOSHHS
pocnuH Ans 3abe3neyeHHs MakcMMarnbHOI peanisauii
GionoriyHOro noTeHLiany KOXXHOro CopTy.

BucHoBku. [ocnigXeHHs  NpogeMOHCTpyBanu
3anexHocTi Big ryctoTu MociBiB, WO CYTTEBO BNUBa-
10Tb Ha (QOPMYBaHHS MPOAYKTUBHUX ENEMEHTIB COi
N KiHUeBy BpoxavHicTb. Obugsa coptm — CaHgpa
i AHacTacia — NpoAeMOHCTPYBanu HanBuLLI MOKa3HWKN
NPOAYKTUBHOCTI Npu Hopmi BuciBy B 450 Tuc. wrt./ra —
Lie CBiguYNTb NPO AOUINbHICTb BUKOPUCTaHHSA came Uiei
rycToTu NociBy B yMoOBax Aocnigy.

Ona copty Cangpa ontumanbHa ryctota 450 tumc.
WwTt./ra 3abesneynna MakcUMarbHy KifbKiCTb HacCiHUH
Ha POCIVHI Ta BUCOKY Macy HaciHHS, IO B KOMMMEKC
cnpusano opmyBaHHIO BpoXxanHocTi 2,65 T/ra. 3meH-
LEHHA BPOXaWHOCTI CrnocTepiranocs 3a HWX4YOoI ryc-
ToTM (340 TWC. WT./ra) Yepe3 HeOOCTaTHIO KiNbKiCTb
POCINMH Ha OAMHMLIO MNowi Ta 3a OGinblIOi ryctotn
(600 TuC. WT./ra) Yepes NOCUIEHHS BHYTPILLIHLOBUOO-
BOI KOHKYpeHLi.
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Cxoxa TeHOeHUiss cnocTepiranaca ang copty
AHacTacis, e MakcumarnbHa BpoXXanHicTb — 2,45 T/ra —
TakoX gocsiranacs 3a ryctotu 450 Tuc. wr./ra. MeHwa
abo Ginbla ryctota cnpusina 3HWKEHHIO NPOOYKTUB-
HOCTI Yepes BiAMOBIAHO HeJoCTavyy POCAMH Ha MNMoLi
ab0 HagMIpHY KOHKYPEHLIi0 MiXK HUMW.

[MopiBHANBHWI aHani3 ABOX HaBe4EeHWX COpTiB Npo-
[EMOHCTPYBaB, L0, He3BaXaw4u Ha 3aranbHi nogi-
GHOCTI peakuii Ha rycToTy nociBy, okpeMi MOPONOoriyHi
n GionoriyHi 0cobnuBOCTi 3yMOBIOOTE MEBHI BigMiH-
HOCTi B ¢popMyBaHHi cTanoi BpoxanHocTi. CopT CaH-
apa, matoum gewo 6inbwy macy 1000 HaciHWH Ta BULL
MOKa3HWKN HACIHHEBOI MPOAYKTUBHOCTI, AEMOHCTpYE
KpaLly peakLito Ha MOMIpHY 3aryLleHiCTb NOCIBiB, 0gHaK
HeraTUBHO pearye Ha HagMipHY KOHKYPEHLIito 3a CBITNO
i NoxunBHI pevoBunHU. CopT AHacTacis, HaBnaku, GinbLL
cTabinbHO (POPMYE KifbKICTb HACIHMH Ha POCIMHAX,
ane Moro noTeHLUian MnoriplwyeTbCa 3a yMOB HaaMip-
HOI LLINBbHOCTI NOCIBIB, O NPU3BOANTL 4O 3MEHLLEHHS
NMOKa3HWKIB Macu HaCiHHsI i 3aranbHOro NoKa3Hvka Bpo-
XaMHOCTi.

Pesynbtat pocnifjkeHHs cBigyatb, Mpo Te Lo
[OoUinbHa ryctoTa CTOSIHHS POCMWH € OAHWUM i3 KIlto-
YOBWX TEXHOMOTYHUX HaKTOPIB, KNI BNNMBAE AK Ha
CTPYKTYpPYy BpOXat, Tak i Ha BMKOPUCTaHHS BereTta-
LifHOro noTeHuiany copTiB. B Bunagky HaaTo HU3bKOI
rycToTV MociBiB pocnuHu copmytoTb Binbluy Giomacy
" BinbLl KpynHi 606K, NpoTe 3aranbHa KinbKicTb reHe-
paTUBHMX OpraHiB Ha OQUHMLIO NIOLLi € HEAOCTaTHBO
0N OOCATHEHHS BMCOKOrO PiBHSI BpoOXawnHocTi. Hato-
MiCTb HagMipHa rycToTa CNpUYUHSIE 3aTiHEHHS, 3MEH-
LUEHHS acCUMINAUINHOT NOBEPXHi Ta 3aranbMOBaHUMN
PO3BUTOK reHEPaTUBHNX OPraHiB, LLIO HeraTMBHO Biabw-
BaETHLCS Ha BENWYMHI BpoXalto.

BapTo nigkpecnuTy, Wo BaXNMBUM acnekTom npu
BMOOPI ryCTOTU € NOEAHaHHS TEXHOMONYHNX (haKTopiB
i3 BionoriYyHMMK 0COBNMBOCTAMU KOHKPETHOTO COPTY.
CopTu 3 iHOETepMiHaHTHUM TUMOM POCTY, A0 SKMX
Hanexatb CaHgpa i AHacTacis, 3Ha4yHO Mipoto 3ane-
XaTb Bif AOCTYMNHOCTI CBiTNa y BEPXHbOMY SIpYCi, TOMY
HaaMipHe 3aryleHHs npu3BoauTb A0 HebakaHoro
BUTATYBAHHS POCIIUH Ta 3HWXEHHSA NPOAYKTUBHOCTI.
OTpumMaHi pesynstati NIATBEPOXYIOTb BaXIUBICTb
afjanTauii npuomiB BUPOLLYBaHHA 40 MOPEOCTPYK-
TYPHUX OCOBNMBOCTEN COPTY — L& [A03BOMSE MaKcu-
ManbHO BWKOPWUCTATW FEHETUYHWUIA NOTEeHLUian Kynb-
Typu.

TakvMm umHOM, HOopma Bucisy B 450 Tuc. wr/ra
€ Hambinbw edekTmBHO AN 060X COpPTiB, OCKIMbKK
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3abesneyye onTvMarnbHe CMiBBIAHOLIEHHS MiX Kinb-
KICTIO pOCNWH, iX IHAMBIAYanbHOK NPOAYKTUBHICTIO Ta
KiHLleBOIO BpoxarHicTio. OTprMaHa aHanituka pesynb-
TaTiB MOXe OyTu BUKOpUCTaHa B MPAKTUYHUX BUPOOHU-
YMX yMOBax Ansi NOKpalleHHs 3acobiB ans edekTms-
HOrO BMPOLLYBaHHS COPTIB KIacU4Hoi COl.
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DaHnunbyeHko O.M. KpuBuoe M.C. HaykoBe
arpoekornoriyHe oorpyHTyBaHHs OKPEMUX efnleMeH-
TiB TEXHOJOTii BUPOLLYBaHHS yNkTpa paHHiX copTiB
KITaCM4HOI cOi B yMOBaXx NiBHIYHO-CXigHOro nico-
cTeny YKkpaiHu

MeTa. Y craTTi y3aranbHeHO pe3ynsratv AoChi-
oxeHb 2023-2024 pokiB, CNpAMOBaHUX Ha OLIHKY
BMMMBY €MNeMeHTIB TEeXHOMOrii BUPOLLYBaHHA Ha picT
COi, PO3BUTOK, MPOAYKTUBHICTb Ta MOKa3HWKM AKOCTI
BpOXato knacuyHmx coptiB coi. Ocobnuey yBary 3oce-
pedXeHo Ha BM3HAYeHHi onTUMarnbHOI FyCTOTU MociBy
A0S NiABULLIEHHA peanisauii COpToBOro noTeHLiany.

Metogu. Y po6oTi BMKOPUCTAHO aHaniTM4HWI Ta
eKkcnepuMMeHTanbHU Niaxid, WO BKIOYaB BUBYEHHS
peakuii copTiB Ha Pi3Hi piBHi rycToTn nocisis, Mopdo-
NOriYHi MOKa3HWKN POCIIVH, €NeMEHTU NPOaYKTUBHOCTI
Ta BpoOXanHicTb. OUiHIOBaHHSA 34iNCHIOBaNM LUMSIXOM
NOPIBHAHHSA i3ionoro-6ionoriyHMx BNacTMBoCTEN cop-
TiB, 1X 34aTHOCTI OO0 riNKyBaHHs, TPMBaNoOCTi Beretauin-
HOro nepiogy Ta aganTUBHOCTI 4O YMOB BUPOLLYBaHHS.

Pesynbratn. AHani3a nokasas, WO (OPMyBaHHS
BpOXato KracuyHoi coi Mae GaraTohakTopHWUI Xxapak-
Tep i 3HA4YHOK MipOoK 3anexuTb Big B3aeMogil cop-
TOBMX OCOONMMBOCTEN i3 TEXHOMOTMYHUMM napame-
Tpamu, 30Kpema ryctoToro nocisy. PaHHbOCTUIMI copTn
noTpebyioTb BULLOT NYCTOTU CTOSIHHA Yepe3 obmexeHy
30aTHICTb A0 TiNIKyBaHHS, TOAi sIK cepedHbo- Ta nis-
HbOCTUMI COPTM Kpalle peanidyloTb NPOAYKTUBHICTb
Yy MEHLU 3aryLleHux nocisax. [pogemMoHCTpoBaHo, LWo
onTumarnbHa ryctora CTBOPHE CNPUATNNBI YMOBU ANS
POTOCMHTETUYHOI AiANbHOCTI, (POPMYyBaHHS reHepa-
TUBHMX OpraHiB Ta 36anaHcoBaHOro POCTy POCIVH.

BucHoBku. BctaHoBNEHO, Lo rycTtoTa nociBy iCTOTHO
BNNMBaE Ha (POpMyBaHHS NPOAYKTUBHUX €NEMEHTIB i KiH-
LieBy BpOXaWHICTb AOCHIMKYBaHMX COPTIiB coi. [nsa copTiB
CaHppa Ta AHacTacid HamBuLLi MOKa3HUKW NMPOAYKTVB-
HOCTi OTPMMaHO Mpu BUKOpUCTaHHI ryctoTu B 450 Tuc. poc-
nuH/ra, Wwo 3abesneunno onTuMarnbHe CriBBiAHOLLEHHS
KINbKOCTi POCINMH Ha NIOLLi Ta iX iHOVBIAyanbHOI NPOAyK-
TUBHOCTI. [MigBULLEHHSI 200 3HUXKEHHS! TYCTOTW NOPIBHSIHO
3 ONTUMAarnbHOK HOPMOK MPU3BOAMIIO A0 3MEHLLEHHS
YPOXaMHOCTI Yepe3 BiOMoBiOHO HecTady reHepaTMBHUX
opraHiB abo HagMipHY BHYTPILLHLOBWAOBY KOHKYPEHLLiHO.

OTpuMaHi gaHi niaTBepOXyloTh BaXkNMBICTL agar-
Tauii TexHoMorii BUPOLLYBaHHA 4O COPTOBMX OCOONM-
BOCTEW, 30KpeMa iHAEeTepMIHaHTHOrO TUMy pocTy 060x
COpTiB, AKi NOTPeby0Tb 4OCTATHLOIO OCBITNEHHS BEPX-
HbOro Apycy. Pe3dynbraT npoBegeHoro AOCHImKEHHS
MOXYTb OyTV 3acToCOBaHi ANns onTuMisauii BUpOOHM-
YMX TEXHOMOrIN, NiABULLEHHS edEeKTUBHOCTI BUPOLLY-
BaHHs Ta GinbLu NOBHOI peani3aLii reHeTMYHOro NoTeH-
Liiany CopTiB KNacu4Hoi Coi.

Knro4yoBi cnoBa: cosi; copT; piCT; po3BUTOK; ypo-
XKaMHICTb; arpoeKororis; TEXHOMOrig BUPOLLYBaHHS;
ynbTpa paHHi coptu; Jlicocten YkpaiHun.
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Danylchenko O.M., Kryvtsov M.S. Scientific
agroecological justification of certain elements of
the cultivation technology for ultra-early classi-
cal soybean varieties under the conditions of the
north-eastern Forest-Steppe of Ukraine

Purpose. The article summarizes the results of
research conducted in 2023-2024 aimed at evaluat-
ing the influence of cultivation technology elements
on the growth, development, productivity, and qual-
ity indicators of classic soybean varieties. Particular
attention was paid to determining the optimal seed-
ing density to enhance the realization of varietal
potential.

Methods. The study employed analytical and
experimental approaches, including examination
of varietal responses to different seeding densities,
morphological plant traits, productivity components,
and yield. Evaluation was carried out by compar-
ing the physiological and biological characteristics
of varieties, their branching ability, duration of the
growing season, and adaptability to cultivation con-
ditions.

Results. The analysis showed that yield forma-
tion in classic soybeans is multifactorial and largely
depends on the interaction of varietal characteristics
with technological parameters, particularly seeding
density. Early-maturing varieties require higher plant
density due to limited branching capacity, whereas
medium- and late-maturing varieties realize better pro-
ductivity in less dense stands. It was demonstrated that
optimal density creates favorable conditions for photo-
synthetic activity, formation of generative organs, and
balanced plant growth.

Findings. It was established that seeding density
significantly affects the formation of productive ele-
ments and the final yield of the studied soybean variet-
ies. For the Sandra and Anastasia varieties, the high-
est productivity was achieved at a density of 450,000
plants/ha, providing an optimal balance between plant
number per area and individual plant performance.
Increasing or decreasing the density relative to the
optimal rate led to reduced yield due to either insuffi-
cient generative organs or excessive intraspecific com-
petition.

The obtained data confirm the importance of adapt-
ing cultivation technology to varietal traits, particularly
the indeterminate growth type of both varieties, which
requires sufficient light penetration to the upper can-
opy. The results of this study can be applied to optimize
production technologies, improve cultivation efficiency,
and more fully realize the genetic potential of classic
soybean varieties.

Key words: soybean; variety; growth; develop-
ment; yield; agroecology; cultivation technology; ultra-
early varieties; Forest-Steppe of Ukraine.
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MocTtaHoBKa npo6nemMu. Y TexHOMorii BUPOLLY-
BaHHS LyKpoBoro bypsika (Beta vulgaris L.) ogHum i3
0a30BUX KEPOBAHUX YMHHUKIB € ONTMManbHa rmubuHa
ciBbu HaciHHa. BoHa BM3Hayae napameTpu Mikpo-
cepegoBulla 3apogka Ta NpopocTka i, BignoBigHO,
BNNMBaE Ha LUBUAKICTb NMPOPOCTaHHSA (OPYXKHICTb Ta
CUHXPOHHICTb CXOfiB) W TeMnu Mo4aTKOBOrO POCTY,
O y MiACYMKY BigOOpaXaeTbCs Ha CTPYKTYpi BpOXatro
(KinbKiCTb, PO3MIp ¥ Bara KOPEHENNoAIB, BUXiA LKpY).
3 ornsaay Ha KniMaTuyHi TpeHau Ta 3pOCTaHHS BUMOT
[0 pecypcHoi edekTUBHOCTI, nocTae notpeba cucre-
MaTM30BaHO BUKIACTVM MexaHi3amu, Yyepes ski rmmnbuHa
ciBOM Mopyrne Mpouecu po3BUTKY POCIMH N hopMy-
BaHHS MPOAYKTMBHOCTI MOCIBY.

AHani3 octaHHix gocnigkeHsb i nybnikauin. OcHo-
BOK KEpOBAHOCTI MPOLECY € SAKICTb MOCIBHOIO noxa.
MokasaHo, o cmyroBuii obpobitok (strip-tillage) nia-
BYLLYE TeMnepaTypy B 30Hi HACiHHS, noninwye dianyHi
BMaCTMBOCTI IPYHTY (MEeHLUE YLLiNbHEHHS, Kpalla arpe-
raTHa CTPyKTypa) Ta CTBOPKE CMPUATIMBI YMOBU AN
ctapty npopocTtka [13]. Lie o3Ha4ae, wo munbuHa cisbu
He MOXe BM3Ha4aTuCS i30rbOBaHO — BOHa Mae Bpaxo-
ByBaTV (DOHOBI NapameTpu noxa (Temneparypy, Bono-
ricTb, aepauito, MexaHi4Hy OMipHICTb), SKi CYTTEBO 3Mi-
HIOIOTbCSI 3areXHO Big cnuctemm obpobiTKy.

Krnio4oBNM YMHHUKOM [PYXHiX CXOAIB € KOHTaKT
HacCiHHA 3 TrpPyHTOM: camMe BiH BMW3Ha4ae AMHaMIKy
BOOOMOIMMHAHHSA Ta iHilyiauito meTaboniyHmx npouecis
npopocTaHHsl. HegocTtatHs rmmnbuHa 36inbluye pusmk
nepecuxaHHs Ta neperpiBy BEpXHbOro Liapy; Hag-
MipHa — MOripLIye aepaLito Ta MOXe 3HUXKYBaTW LBUA-
KicTb npopocTaHHs [4]. OTxe, nmigrotoBka noxa Ta
HanexHe 3aropTaHHs BUCTYNaroTb NPOMIXKHOIK JTAHKO
MDK arpoTexHiYHUM napameTpom (rmubuHa) i Apyx-
HiCTIO cxoAiB.

EdpekT rmmbuHm ciBbu peanisyeTbcs Ha Tni BMAcHoOi
eHeprii NpopocTaHHA HaciHHA. EkonoriyHi Ta MaTepuH-
CbKi echbekTn hopMyoTh BapiabernbHiCTb NPOPOCTKOBUX
O3HaK: 3a 3HWXEHOI XXWUTTE3AATHOCTI HACIHHS HaBiTb
«npaBunbHa» MWBVMHa He rapaHTye BWCOKOI ApYX-

HocTi [15]. Tomy ouiHka i 40Gip HaciHHEBOro martepiany
€ HeOoOXiOHOI YMOBOK KOPEKTHOro HamnaluTyBaHHS
mMueuHN.

CuctemMn  MiHiManbHOro Ta  KOHCepBaLiHOro
06pOoBITKY 3MIHIOTE CTPYKTYpYy, BOMOricTb i Tenno-
BUI PEXMM BEPXHbLOTO LUapy, TMM CaMUM MOZYTHOHYN
ONTUMYM FIIMOUHM NS KOHKPETHOIO Nonst i Ce30Hy [5].
3a strip-till, 4e BepxHi npolapok TenniwWmn i Kpaie
CTPYKTYpOBaHWI, AOUiNbHIWOW Byae MeHwa rmmbuHa
3aropTaHHs, sika NpyM LUbOMY HE CNPUYUMHUTL BTpaT
OPYXXHOCTI; 3a TpaauvuUiiHOT OpaHKW, HaBnaku, AeLlo
GinbLua rmmMbuHa 3HWXKYE PU3KK NEPECUXaHHs B yMoBax
BECHsIHOT MiHnMBocCTi [1, 9].

CTpykTypa BpoXak — po3rnogin KopeHensnodiB 3a
Macot, rycToTa CTOSIHHS, BUXi4 LyKpy — YyTnvBa A0
CUHXPOHHOCTI NOSABU cxoAiB. 3a HEOAHOPIAHOT IMMOUHN
ab0 HeHanexHoro 3aropTaHHsi 3p0CTae aCMHXPOHHICTb
CXOAiB, MOCUMIOETLCA KOHKYPEHLIs MK poCrvuHamu,
a BapiabenbHiCTb po3Mipy KOpeHenmnogiB i BMICTY
Lykpy 306inblyetbes [22]. [loBegeHO TakoX, LIO Tex-
HOMOriYHUI BapiaHT 06pobiTky Moxe nocuntoeaTh abo
nocnabnoeaTy BNAMB MUOMHN Ha NPOAYKTUBHICTB [9],
a B3aeMofisi 3 a30THUM XXMBMEHHSIM BU3HAYaE KiHLEBI
napameTpu BpoXxanHocTi Ta skocTi [1].

CueHapii 3mMiHK KnimaTy WMOBIPHO 3MiHIOBATUMYTh
«BiKHa» OMTUMANbHOIO 3A4INCHEHHA MOCIBY, 30Kpema
rigpo-TEPMIiYHI YMOBM BEPXHLOrO Luapy, L0 MNpsMo
BNMvBae Ha BUGIip rmubuHu. ImiTauivHi nigxoam oemMoH-
CTPYIOTb BaromiCTb paHHiX CTPYKTYpPHUX 3pYyLUEHb
y NociBi 4N NoAanbLUol NPoAYyKTUBHOCTI, WO NiACU0E
Te3y Npo Hei30/bOoBaHICTbL NapameTpa rMMbuHM Bif Kni-
MaTUYHUX Ta arpoTEXHiIYHMX YMOB [12].

MpakTnkn npavMiHry HaciHHA MiABULLYIOTL LIBUA-
KiCTb | PIBHOMIPHICTb NMPOPOCTaHHA 3a CTPECOBUX TEM-
neparyp, Wo Aae 3MOry rHyuykille BapitoBaTu rmmubuHy
6e3 BTpatu ApyxHocTi [6, 11]. Takum ynHom, rmubrHa
ciBOM (byHKLIOHYE sIK NaHKa 3B’s13Ky Midk g0i3nKOLo MociB-
HOro noxa Ta (i3ionorielo HaciHHS i ii onTMMyM mae
BM3HAYATUCH B KOMMSEKCI 3 HACIHHEBMMU Ta I'PYHTO-
BUMW MapameTpamu.
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3a KOpoTKMX poTauiin (4acTi nonepegHuku 3 Benu-
KO Macot peluTok abo MOTEeHUIHUM YLUiNIbHEHHSIM)
BepxHin wap 0-5 cm xapaktepusyeTbCs MNigBULLEHOD
BapiabenbHiCTIO BONOro-TenioBoro pexmmy. Emnipnyri
OaHi ceigyatb, Wo 3a strip-till gouinbHO 3meHLwyBaTK
rmMnbuHy Ha ~0,5—1,0 cmM NOpPIBHAHO 3 OPaHKOK — Kpa-
WM nporpiB i cTabinbHille 3BOMNOXEHHS [03BONSHOTb
36eperTu OpyXXHiCTb CXOAiB; HATOMICTb Y MyXKOMY, ane
LLIBUKOBMCUXAOHYOMY MOBEPXHEBOMY LUapi Micns rmnu-
©0KOro OCHOBHOIro 06pOGITKY paLioHanbLHO nornmobsto-
BaTu 3aroptaHHs [14]. Take aganTvBHe HanawTyBaHHA
YaCTKOBO HiBEME HeratuBHWUIA edekT iHTeHcudikauii
poTauii Ha OAHOPIAHICTb NOCIBY.

HaBiTb £1 cM BigXUNeHHs Big ONTUMYMY MOXe pO3-
TAryBaTU NosABY CXOAiB Ha 3—4 OHi, CMOBINbHIOYM 3MU-
KaHHS PASKIB | 3HVXKYOYM KOHKYPEHTO3AaTHICTb Yy paH-
Hix cpasax [22]. Lie TpaHcntoeTbea y BinbLuy Ancnepcito
Mac KOpPEHEensoAiB i YacTKy HeJOpPO3BUHEHWNX POCIUH
[23]. 3a npoxonogHoi BecHn HagmipHa rmubuHa aco-
LIIOETBCA 3 HIDKYOK EeHEeprierd NPOpPOCTaHHs i aMcnpo-
NOpLINHOIO CTPYKTYpOK Bpoxato [7]. A oT ofHopigHi
CX0OM MO3UTMBHO KOPENIOKTh i3 BMICTOM caxaposu Ta
YacTKOK TOBapHMX kKopeHennogais [8, 16].

OnTumisauiss rmmnbrvHM B NOEOHaHHI 3i CMYroBUM
abo npsiMMM BWUCIBOM CMpusie 3MEHLLUEHHIO BUTpaT
nanbHoro Ta GHG-Buknais 6e3 wkoan Anst NpoayKTUB-
HOCTI, L0 € KpUTUYHO BaXINMBUM Yy BUCOKOHaBaHTaxe-
HUX KOPOTKMX poTauisax [20].

OdndepeHuiioBaHNn KOHTPOMb MWOWHM B Mexax
norns Ha OCHOBI KapT LUiNbHOCTI/BONOrM Ta CEHCOopIB
NOCiBHMX arperaTtiB — peanbHWU/A iHCTPYMEHT niaBu-
LeHHs iHaekcy AapyxHocTi cxopis (EFI) i 3HWxeHHs
BHYTPILLUHbONONBbOBOI  BapiabenbHocTi [2]. ArpoHo-
MiYHi HacTaHOBM N y3aranbHEHHSA OIS Pi3HUX CUCTEM
(BKMOYHO 3 MpUHLMNaMK HanawTyBaHb CiBOW) nogaHi
y CyYacHMX KepiBHULTBAX, WO NiOKPECMOE CUCTEMHUIA
XapakTep napamertpa rMubuHU B CTPYKTYPi NPUAHATTS
piweHsb [17].

Merta. MeToto gocnigKeHHsi 6yno KinbKiCHO OLiHUTK
BMUB Pi3HOI MUOMHN 3aropTaHHA HACIHHS LIyKPOBOIO
Oypsika Ha NapameTpu NOYaTKOBOrO PO3BUTKY POCIIUH,
AVHaMiKy NosiBU cxodiB Ta hopMyBaHHSA BPOXaNHOCTI,
a TaKoX BU3HAYUTM OMTUMANbHUN fAiana3oH 3arop-
TaHHA ONS KOHKPETHMX rigpoTepMiyHnX ymoB 3axia-
Horo Jlicocteny YkpaiHu.

MaTtepianu Ta MeTtoauka pocnimxeHb. [ocni-
OXeHHs npoBegeHo y 2025 poui Ha BMPOGHUYO-
pocnigHomy noni nigpo3giny WWumkisui TOB «3axigHun
Byr», Bpoaiscbkuii paiioH, JbBiBCbKOI obnacTi (49°97'
N, 25°15' E). F'pyHT — YOpHO3eM onia3oseHnn cepea-
HbOCYINMHKOBWUIA 3 ymicTom rymycy 3,4 %, pH (KCI) 6,7,
3abesneyeHicTio pyxommm chocdopom — 58 mr P.Os/kr,
kaniem — 112 mr K.O/kr. CepegHbopivHa KinbKiCTb ona-
4iB y 30Hi — 640 MM, cepenHbogoboBa Temneparypa

Ta6bnuusa 1 — Cxema pgocnigy

B nepiof BereTauii (kBiTeHb—xoBTeHb) — 17,1 °C. BecHa
2025 poky xapakTepuayBanacs nigBULLEHOIO KifbKiCTIO
BOMOrM B MNepLUii aekagi KBiTHA (4o 28 mm onagis)
i HK4YOK cepegHboA0b0BOK TEMNEpPaTypol I'pyHTY
(+8...+10 °C) nmig yac ciBbu, WO 3yMOBMWIIO Pi3HULIO
y LBMAKOCTI MPOPOCTaHHS MiX BapiaHTamu rmubuHu
nociey.

O6’ekToM gocnigxeHHs 6yB LykpoBuii Bypsik (Beta
vulgaris L.), riopug KBC PiopiTa.

[ocnig ogHoMakToOpHUKM, 3aknageHwn 3a MeTo-
OOM BUMNagKoBMX OMOKIB y TpMpasoBii MOBTOPHOCTI
(tabnuust 1). Mnowa o6nikoBoOi AiNsSHKM — 25 M2,
NMOBTOPHICTb — TPUPA30Ba.

O6po6iTOoK I'PYHTY NPOBOAMMM 3@ KMACUYHO
KOMOiHOBaHOW cUCTEMOID, sika nepenbavana OCHO-
BHUI 00po6iToK rpyHTYy arperatom Horsch Tiger AS
Ha rmubuHy 30-32 cMm, BeCcHsiHe BOpPOHYBaHHA arpe-
ratom Degelman StrawMaster, nepennocisHy Kynstu-
Bauito arperatoM FARMET Kompaktomat Ha rmubuHy
2,5-3,5 cm. lMepegnociBHa BOMOriCTb OPHOro Lapy
ctaHoBuna 22,8 %, winbHictb — 1,25 r/cm®, Temnepa-
Typa I'pyHTY Ha rmmnbuHi 5 cm — 10,2 °C. MociB kynb-
Typu 3gincHioBanu 17 kBiTHA 2025 poky ciBankowo
Kverneland Monopil 24SE 3i wsnakictio pyxy 8 km/
rog, 3a Hopmu ciBbu 120 TUC. HaCiHWMH/ra Ta WUPUHK
Mixxpagb 45 cm. [lornag 3a nociBamu BKIOYaB rep-
6iunaHi Ta dyHriumaHi 0bpobkn BiANOBIAHO OO Tex-
HomoriyHoi kapTu nignpuemctea. [lig yac Beretauii
3aCTOCOBYBanM CTaHAAPTHY CUCTEMY 3axXWUCTY Kyrb-
Typu Big Oyp’sHiB, WKIOHWKIB i XBOPOO, MPUNHATY
ansa ymos perioHy. NigXuBneHHs nocisiB npoBogunu
y dasi 4—6 nMCTKIB LUNAXOM BHECEHHSA amiadHoi ceni-
Tpu B 0o3i 34 kr N/ra.

O6nikn npooannu Yepes 6, 7, 8, 9, 10 gi6 nicns
nocisy. MNMonboBy cxoxicTb (%) BU3Ha4anu 3a opmy-
noto (1):

P (1)
Ns

ae Nf — KinbKiCTb NMPOPOCAMX POCAUH Ha NIoLi
06niky, Ns— KinbKiCTb BUCISIHOrO HaCiHHS.

OpyxHicTb cxogiB (%) BU3Ha4anu K BiGHOLLEHHS
KifTbKOCTi POCANH, WO 3inwnm go 10-ro gHs, 4O iX Kinb-
KocTi Ha 15-i1 geHb. [loaaTkoBO OUiIHIOBaNM KinbkiCTb
NNCTKIB HA POCIIMHY Ta BUCOTY MPOPOCTKIB 32 METOaAn-
koto Podlaski & Chomontowski [19].

Micna amukaHHa psakis (BBCH 16—18) nposogunu
nigpaxyHok pocrnuH y 4 psgkax no 22,2 m. Koediui-
€HT PIBHOMIPHOCTI BM3Ha4yanu 3a BIOXUIIEHHAM MiX
CepeaHbOo Ta (PaKkTUYHOK BiACTAHHIO MiXK pOCrMHaMK
[19]. MeToamka obniky BpoxanHocTi — Ha nnowi 10 m?
BMKOMyBanu BCi kopeHennoau. BuaHavanu cepepHio
Macy KOpeHennoay, KinbkicTb TOBapHUX i HETOBApHWX,
yacTky gpibHux (meHwe 300 r) i nepepocnux (noHag
1,2 «xr). 3pasku Bigbupanu gna aHanisy BMIiCTy caxa-

BapiaHT mubuHa ciB6bu, cm | Hopma ciB6bu, TUC. HaciHUH/Ta OGpOo6GITOK FPYHTY
1 2,0 120 KITaCUYHUI KOMOIHOBaHMWN
2 3,0 120 KITaCUYHUIN KOMOIHOBaHMWN
3 4,0 120 KIacU4HUM KOMOIHOBaHMWN
4 5,0 120 KIacu4HUM KOMOIHOBaHMN
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po3u, CyXOi PeYOBMHM Ta OOMILLOK 3a NONsSpuMeTpuy-
Hoto meToaumkoto ICUMSA [8, 16].

MeTeopornoriyHi AaHi dikcyBanu ctaHuieto Davis
Vantage Pro2, ska postawoBaHa 6e3nocepenHbo Ha
noni gocnigy.

OOBpobKy ekcnepMMeHTanbHUX AaHMX MPOBOAMIU
3a gonomoroto Statistica 13.3 Ta Microsoft Excel 365.
3actocoByBanu gucnepciiHuin aHania (ANOVA), tect
[yHkaHa (p < 0.05) Ta perpeciliHe MoaentoBaHHA AN
BU3HAYEHHS1 ONTUMAarbHOI M1bnHK ciBou.

KopensuinHi 3anexHocTi Mix rmmnbrHo, MONboBO
CXOXICTI0, Macor KOpeHenmnoay Ta BMiICTOM caxapo3su
obuumcnioBanu 3a metogom lipcoHa. KoediuieHT Bapi-
auii (CV), niHinHi kopensuii (r) Mibx rmmbuHoto ciebwu,
OPY>XHICTIO CXOfiB, Macokw KopeHennogy i BMICTOM
LyKpYy po3paxoByBanu 3rigHO 3 metogmkoto Varga et
al. [22]. [Ina aHani3y CTPyKTypu BpOXar BUKOPUCTAHO
MynbTUaKTOpHY perpecito, Ae MOACHIBaNbHUMU
3MiHHUMK BuCTynanu rmubuHa ciBbu, Temnepatypa
I'PYHTY, BOMOTICTb i ryCTOTa CXOZiB.

Pe3ynbratn pocnipxeHb. Y pesynbrati nposeae-
Hux y 2025 poui gocnigXeHb y 3o0noyiBcbkoMy panioHi
JIbBiBCbKOI 0OMacTi BCTAHOBMNEHO YiTKUA BASWB [MKW-
OuvHK ciBOM HaciHHA uykpoBoro Gypsika (Beta vulgaris
L.) Ha wWBMAKICTb NPOPOCTaHHSA, OPYXKHICTb CXOAIB Ta
ryctoTy CTOSIHHS pocrnuH. [lonboBi cnocTepexeHHs
3acBigunnu, Lo 3a Knacu4yHoi KoOMOIHOBaHOT cUCTEMMU
06pOobGITKY I'PYHTY, CepeaHbOoi BOMOroCTi OPHOro Lwapy
22-24 % Ta Temnepatypu rpyHty 10,2 °C pi3Ha rmu-
OuHa ciBbu ICTOTHO 3MIHIOE Xif | AUHaMiKy OTpMMaHHS
cxofiB. 3a 3MeHLUEHHs MUONHN 3aropTaHHsi HaCiHHSA
00 1-2 CM KinbKiCTb POCANH Ha 22,2 M psigka CTaHo-
Buna 113 wr., wo signosigano nvuwe 6 % BigXUNEeHHs
Big 3agaHoi ryctotn 120 Tuc./ra. 3i 36inbLUEHHAM rn-
OvHKM go 2-3 cM nokasHuK 3HWxkyBaBca o 104 poc-
nvH, Wwo Bignosigano 13 % BiOXuneHHs, Toai Sk npu
3-4 i 4-5 cm rycTtoTta ctaHosuna 112 pocnuH (7 %
BioxuneHHs). OTxe, HaaMipHe 3arnMbneHHst He cnpu-
YUHWUIO ICTOTHONO 3MEHLLEHHS KiflbKOCTI CXOAiB, NpoTe
CYTTEBO BMIMHYMO Ha iX CUHXPOHHICTb i LUBUAOKICTb
NPOPOCTAaHHS.

[OuHamika nosiBM cxOfiB cBiguuMna, WO HanBuLly
eHeprito NPOPOCTaHHA CrnocTepirany y BapiaHTi 3 rmnu-

B )] o
o o o
T T T

YacTka cxoais, %

N
o
T

6uHot ciBOM 1-2 cM, Oe NpoTAromM MepLumx LUecTu
OHiB nicns nocisy 3'saBuBca 21 % poOCnuWH, Ha CbOMWUIA
neHb — 26 %, a Ha BocbMuii — 47 %, To6T0 94 % cxonis
cchopmyBanucsa B onTMManbHUA TEPMIH (A0 72 ropf).
3a ciBOM Ha rmubuHy 2—3 CM LIer NOKa3HMK 3HU3UBCS
0o 85 %, a 3a 3—4 cm — 0o 77 %. HanmeHLwwmn piBeHb
APY>XHOCTI 3adhikcoBaHo y BapiaHTi 3 rmmbrHoto 45 cm,
e nuwe 60 % HaciHHA NPOpPOCIo Y MeXax onTumarb-
Horo yacy, a 40 % cxofiB 3'ABUMNKMCS i3 3aMi3HEHHAM Ha
noHapg 72 roanHun. Taknm YMHOM, NOAOBXEHHS nepiogy
cxofiB 3i 30inblUEHHAM MYOUHKU ciBObK CBigYMTBL Npo
3HVXKEHHS eHeprii NMpOPOCTaHHSA, WO Y3rogKyeTbCs
3 pesynsratamu gocnimpxkeHb Blunk et al. [4] i Podlaski
& Chomontowski [18], aki BcTaHOBMAK, WO OediunT
KMCHIO Ta 3MEHLUEHHs1 TEMnoBOi eHeprii B rMuoLLMX
Lwapax IpyHTy iCTOTHO CMOBINIbHIOWTb PO3BUTOK NpO-
pocTka.

AHani3  cniBBiOHOLWEHHA  CXOA4iB,  OTPUMaHMX
y Mexax onTumanbHOro nepiogy, A0 3aranbHoi Kinb-
KOCTi BUSIBMB napaboniyHy 3anexHictb (2) mix rmunbu-
HOHO CiBOY Ta APY>KHICTIO, ONMCaHy PiBHAHHAM

Y =-9.68x> +59.13x +36.25 npu R*=094. (2)

JocnigXeHHsiMW BCTAHOBIEHO, LLO rMnbuHa 3arop-
TaHHS HaCiHHA iCTOTHO BMMMBAE Ha PiCT, PO3BUTOK Ta
hopMyBaHHSA MPOAYKTUBHOCTI POCNNH LIyKPOBUX Byps-
KiB. Y BapiaHTax gocnigy 3 rmubuHoto nocisy Big 2 A0
5 cm Big3Ha4YeHo BiAMIHHOCTI 3a Macok KopeHennoay,
LyKpucTicTio Ta BionoriyHoto BpoxanHicTio. CepeaHs
Maca KopeHennogis konueanacs B mexax 550-700 r
3anexHo Big munbuHn nocisy. Hanbinbwy macy (700 r)
cchopmyBanu pocrvMHKU y BapiaHTi i3 rmMubuHow 3 cMm,
LLO CBIiAYNTb NPO ONTUMarbHi YMOBM 45151 NPOPOCTaHHS
HaCiHHA, PIBHOMIPHICTb CXOAiB i (POPMYBaHHSA MOTYX-
HOro NMCTKOBOrO anapaTty. 3a MifKiloro 3aropTaHHs
(2 cm) cnocTepiranocs AeLlo riplie yKOpiHEHHS, a 3a
munbworo (4—5 cMm) — ynoBinbHEHHS MPOPOCTaHHSA Ta
3HWKEHHS Macu kopeHennopais. LlykpucTictb kopeHe-
nnoAis BapitoBana y mexax 15,30-16,70 %, ogHak
HaBULMIA BUXiA LyKpy 3abesneunnu came BapiaHTu
3 rmubuHoto nociey 2—3 cm. bionoriyHa BpoXamnHicTb
Ha 10.09 y umx BapiaHTax cTaHoOBMMa Bi4MNOBIAHO
61,75-66,5 T/ra, a Buxig uykpy — 9,97-10,63 T/ra, wo

Cxopaun B oNTUManbHWIA TepMiH (<72 roa)
Cxopaun He B oNTUManbHWUA TepMiH (>72 ron)

1-2 2-3

3-4 4-5

nunbuHa BuUcisy, cM

Puc. 1. Bnnue 2nubuHu nociey Ha duHamiky cxodie yykpoeoao bypsika
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3POLWYBAHE 3EMJIEPOBCTBO. 36ipHuk HaykoBux npaub. Bunyck 84

€ HarBMLMMKN MOKa3HMKaMK cepeq AOChigKyBaHUX
rmubuH (puc. 2).

36inbleHHs mnbuHm ciBbu oo 4-5 cMm npusBso-
ONNO [0 3HWXKEHHSA GionoriyHoi BpPOXAMHOCTI [0
52,25-63,65 T/ra Ta 3MEHLUEHHSA BUXOAY LYKpy AO
8,73-9,74 T/ra. Lle nOSACHIOETBCA MOBIMbHILLIUM MPO-
POCTaHHSIM, CNabLUIOK APYXKHICTH CXOAIB i ripmmm
yMmoBaMu aepallii y 6inbLu rmmbokux wapax rpyHTy.

OTpuMaHi pesynstatu [EMOHCTPYHTb  3aKOHO-
MIpHMI 3B’SI30K MiDK MOYaATKOBOK [APYXKHICTIO CXOAIB
i moganbWMM PO3BMTKOM POCIMH LYKPOBUX OypskiB.
BapiaHTn 3 BMCOKOK AOPYXHICTIO CXOAiB Y nepLui Tpu
[Hi nicnsa nosiBu nepLunx pocnuH (1-2 i 2-3 cm) 36epe-
rny cTabinbHy TeHAEHLi0 40 POPMYBaHHS BUPIBHSHNX
3a po3mipamn kopeHennogis. NpoTe HagMipHO Minke
3aropTaHHs (1-2 cM) Npu3Beno Ao AeLL0 MEeHLLOoi Macu
KOPEHENmMoAiB YHACriAOK MNepecuxaHHs BEepXHbOro
Lapy rpyHTy BNpogoBx Beretauii (puc. 3).

MakcumanbHa cepegHsi Maca KopeHennogis
(noHag 700 r Ha 10.09) 3adpikcoBaHa 3a rMUOUH
2-3 i 3—4 cM, WO y3rooKyeTbcs 3 nonepefHiMm cnocre-
PEXEHHAM NpO ONTUMAarnbHi YMOBM ANS PiIBHOMIPHOIO
PO3BUTKY POCINH Y Liel Aiana3oH. 3a rmubuHn 4-5 cm

BinOynocs pi3ke 3MeHLUEHHS SIK APYXHOCTI cxofis (4o
60 %), Tak i cepegHboi Macu kopeHennogis (=550 r),
LLIO CBiAYNUTb NPO YMNOBINbHEHHS POCTY Ta HUXYY edek-
TUBHICTb (DOTOCMHTETUYHOI AiSANbHOCTI NOCIBY.

OTpvMaHi  pesynstat OEeMOHCTPYHTb  3aKOHO-
MIpHWI 3B’A30K MiXK MOYaTKOBOK [PYXKHICTIO CXOfiB
i modanbLMM PO3BUTKOM POCIMH LYKpPOBMX OypsikiB.
OTxe, NPOCTEXYETLCSA NpsiMa 3aneXxHIiCTb MK OpYyX-
HICTIO CXOAIB Ha noyaTtkKy BereTauii Ta NPoaYKTUBHICTIO
POCAVH Y Ni3HiLWi pasm po3suTKy. Hancnpusatnusiwmmm
Onsa opMyBaHHS BMCOKOrO BpOXaw Ta PiBHOMIPHMX
KOpPEHEeNmoAiB BUSBUINCA YMOBW NOCIBY 3 rMUOBUHO
2-3 cm.

Po3paxyHKkoBWIi A ONTUMYM 33 LMX YMOB CTaHOBMB
2,4 cM, Npy SIKOMY MPOrHO30BaHa APYXHICTb AOCS-
rana 88—90 %. mMunbLue 3aropTaHHsA HaCiHHS Ha NoHapg,
3,5 cm npu3BoaMnoO A0 Pi3KOro 3HWXKEHHST MOKa3HUKa
OpYyXHocTi Ha 25-35 %, L0 NOACHIOETHLCA MOTiPLUEHHAM
i3UKO-TIAPOTEPMIYHOIO PEXUMY Y 30HI PO3MiLLIEHHS
HaciHHs. Lli pe3yneraTti yarogxkytoTbes 3 AaHumm Afshar
et al [1] Ta Gérski et al. [9], ski Bia3Ha4anu HeraTUBHUIA
BMNMB rMOOKOro ciBGU Ha LIBUAKICTb NPOPOCTaHHS 3a
TpaauLiiHNX cuctem 06poBITKy FPyHTY.

Bposkai uykpy T/ra
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InnbuHa nocisy

—@— BpoKail LyKpy T/ra

Puc. 2. Bnnue 2nubuHu nocisy Ha epoxaliHicmb UyKpy Uykpoesux 6ypsikie

LpPYXHICTb CXOAiB i PO3BUTOK KOPEHENI04iB
3a/1eXKHO Big rMnbuHM nocisy

100

90

80

70

60

% APYXHOCTI cxofiB

50

N

3

800
s
©
700 &
-
600
=
500 &
I
3
400 2
x
300 8
m©
4 5 s

nmbwuHa nocisy

e [1DYKHICTb CXOAIB, %
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Puc. 3. 3anexHicmb dpyxHocmi cxodie ma po3sumky KopeHensodie, eid 2nnubuHu nociey
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[onaTKkoBO BCTAHOBIEHO, LLIO 36iMNbLUEHHS rMUOUHU
ciBOW cynpoBoaKyBanocs 3pOCTaHHSAM YacTKU CXOLiB,
OTPMMaHUX 3 MEepPEeBULLEHHSM OMNTUMarbHOIO Tep-
MiHy: 3a 1—-2 cM BoHa cTaHoBuna 6 %, 2—-3 cm — 15 %,
3—4 cm — 23 %, a 3a 4-5 cm — yxe 40 %. 3aTpumka
NnosiBU CXOAiB Ha MoHag 72 rogvHn ceigyuna npo 3Hu-
XEHHSI aKTUBHOCTI MPOPOCTKIB, LU0 3YMOBIIOE HEPIiB-
HOMIpHICTb MOAAnbLIOro PO3BUTKY POCIMH, 30Kpema
iIXHbOI Hag3eMHOI YacTMHM W, BI4MNOBIAHO, BapiaLito
Macu KOpeHennodiB y nepiog )opmyBaHHSA BpoOXato.
AHaniz kopensuii nokasaB 3HaYyLMA MNO3UTUBHUNA
3B’1I30K MiX BiJCOTKOM Mi3HiX CXOAiB Ta BiOXWIEHHSIM
BiA 3agaHoi ryctotn (r = 0.76; p < 0.05), wo BKkasye
Ha B3aEMO3arnexXHicTb rMnUbuHK ciBbu, isnYHNX yMOoB

MOCIBHOIO fioXa N BWXMBAHHA MPOPOCTKIB Y PaHHin
dasi.

3 GionoriyHoi TOYKM 30py BCTAHOBIEHO, LLO HAaATO
Minkui nocis (meHwe 1,5 cm) moxe ByTv pU3nKoBaHUM
3a gediunTy BOMOrM 4Yepe3 MOXIUBE NepecuxaHHs
HaciHHeBoro noxa. BogHoyac, B ymoBax [OCTaTHLOIO
3BOMOXEHHS Ta NOMIpPHOI TemnepaTtypu IpyHTY, Taka
rmunbuHa 3abesnedyye MakcumarnbHy LUBMAKICTb i piB-
HOMIpHICTb NpPOpOCTaHHsA. HatomicTe HagMipHO rmu-
6oke 3aroptaHHsa (4-5 cM) NpM3BOAUTL A0 3HVKEHHS
OOCTYNy KMCHIO 1 NiABULLEHHSI MEXaHIYHOro onopy, Lo
YMOBINbHIOE BMXi4 NPOPOCTKA Ha NMOBEPXHI0. 3a Takmx
YMOB CMOCTEpIranocs 3HWKEHHS NMOKa3HUKa OPY>KHOCTI
Ha 34 % NOpPIBHSHO 3 ONTUMarbHUM BapiaHTOM.

[MpakTuyHe 3HaYeHHSA OTPUMaHUX pe3yrnbTaTiB nons-
raey Tomy, o anga ymoB 3axigHoro Jlicocteny Ykpainu
3a KrnacuyHoro kombiHoBaHOro 0o6poBiTKy FpyHTY Ta
cepeaHbOCYITIMHKOBOI  CTPYKTYpi 4OpHO3eMiB OMTU-
MarnbHOW € rMbUHa 3aropTaHHs HaciHHA 2—3 cM, sika
3abe3neuye wBugke npopocTtaHHs 85-90 % HaciHHS
B MeXax 72 roaviH, MiHiMarbHi BTpaTu ryCToTh Ta CUHX-
POHHICTb PO3BUTKY pOCnuH. 36inblueHHA rmubuHn Ao
4 cMm i Ginblue CynpoBOMKYETHCA NOAOBXEHHAM (ha3u
MOsIBU CXOAIB, 3HWXXEHHAM iX APYXXHOCTI, a Takox nia-
BMLLIEHHAM YacCTKM POCIUH i3 3ani3HEHHAM pOCTY, Lo
B MoAanbLUOMy 3yMOBIOE HEOAHOPIOHICTb CTPYKTYpu
Bpoxato. OTpuMMaHi pesynstati NigTBEPAXKYHOTb POrib
rmMbuHM ciBOM SIK OQHOrO 3 HAOQYyTNMBUX TEXHOMOTIY-
HUX NapamMeTpiB, WO 34aTHWUIA perynioBaTu WBUAOKICTb
i PIBHOMIPHICTb MPOPOCTaHHS HacCiHHS, a oTXe, dop-
MyBaT¥ OCHOBY ManbyTHbOI BPOXaWHOCTI LyKPOBOrO
Oypsika.

OTpvMaHi ekcnepumeHTanbHi  AaHi nigTBepoXy-
H0Tb, LLO rMrbuHa ciBOM HaCIHHA € OOHUM i3 KITH0YOBUX
arpoTeXHIYHNX YMHHWKIB, SKUA BWU3HAYa€e MOYaTKOBY
OvHaMiKy pocTy Ta pO3BUTOK LlykpoBoro bypsika (Beta
vulgaris L.) yepe3 copmyBaHHSA MiKpoknimMaTy nocis-
HOro noxa, di3nyHi yMOBM NPOPOCTaHHA Ta LWBUAKICTb
nosiBu cxofiB. Hawi pe3ynbsraty nokasanu, Wo HaBiTb
He3HayHe 36inblUeHHS MUOWHN 3aropTaHHs HaciHHA
noHaz 3 cM NpuU3BOAUTb OO0 3HMKEHHS OPY>XHOCTi CXO-
niB Ha 25-35 % Ta NopoBXEHHS TEPMIHY iX MOsIBA Ha
1-2 pobu. Takuit epeKT y3roaxyeTbCs 3 YNCNIEHHVMM
DOCNIOKEHHSAMU, Y AKUX TMOUHY ciBOM po3rnspatTb
K KPUTUYHUIA napameTp, WO perynioe banaHc Mk
BOSIOrOK0, TEMMEPaTyporo N aepauielo y BEPXHbLOMY
wapi rpyHTy [4, 5, 12].

3okpema, Licht i Al-Kaisi [13] BkasytoTb, L0 3a cuc-
Temu strip-till nociBHe noxe mae Buwy TemnepaTypy

Ta MEHLUY LWiMbHICTb, L0 CMPUSE LWBUALIOMY NPOPOC-
TaHHI0 HaBiTb 3a MUbKHKM NoHag 3 cm. [NpoTe y Halomy
OOCMiOKEHHi, NpoBefeHOMY B YyMOBax KIacu4HOro
KOMGIHOBaHOro 06po0iTKy, edeKkT BUSIBUBCS MNpPOTU-
NEXHUM: YLINbHEHNI BEPXHIiN Wap nicrns BECHSHOro
BGOpOHYBaHHA Ta MpuKoYyBaHHA obmexyBaB Andya3ito
KMCHIO, TOMY MPOPOCTKK, 3aropHyTi Ha 4-5 cm, BiacTa-
Banu y po3suTky. Lis BIgMiHHICTb niaTBEpaXXy€e BUCHO-
Bku Afshar et al. [1], siki BiazHauunu, wo cuctema o6po-
BiTKy CyTTEBO MOAMMIKYE peaKLito HAaCiHHA Ha rMnobKHY
3aropTaHHs, 30Kkpema Yepe3s BiAMiHHOCTi Yy BOSIOroCTi Ta
TEMMOBOMY PEXUMI I'PYHTY.

MexaHiam BNnvBY rMuUOWHM MNOCIBY Ha LUBWAKICTb
CcXOoAiB TICHO MOB’A3@aHUM i3 KiNbKICTIO AOCTYMHOrO
KWCHIO Ta TeMnepaTypHUM rpafieHTOM Y BEPXHiX 5 cm
npointo. Ak 3asHavatoTb Blunk et al. [4], KOHTaKT
«HACIHHS—TPYHT» BW3HA4Ya€ IHTEHCKBHICTb BOJOMO-
rAVHaHHA Ta noyaTkoBun meTaboniam 3apogka. Hawwi
CMOCTEPEXEHHS NoKa3anu, Lo 3a rmmubuHn 1-2 cm yxe
Ha wocTty poby nicns ciBbu 3'asnsnocsa noHag 20 %
cxogiB, Todi sik 3a 4-5 cm nuwe 6nuabko 10 %. Lle
CBiauMTb, WO B ymoBax bpoaiBcbkoro noniroHy rnmbiie
po3MilleHe HaciHHS 3a3HaBano AediuuTy KMCHI0 Ta
HecTaui Tenna Ang HOpManbHOI akTUBaLii ropMoHanb-
HMX npoLeciB noaibHo fo edekTiB, onucaHnx Rimaz et
al. [19], oe aBTOpK BCTAHOBUIM, LLO LUBUAKICTb NOSIBU
CXOAIB  3HMXYETbCA EKCMOHEHLUINHO 3i 3pOCTaHHSAM
MnbuHM Yepes NOAOBXKEHHS ANAY3IAHOMO WNSXY Ans
rasooomiHy.

OcobnvBy yBary cnig npuginuTu 3B'A3Ky  MiX
AKICTIO HACiHHS i peakuieto Ha rmmbuHy ciBou. Mirzaei
i Hemayati [15] nigkpecntotoTb, Wo GionoridyHa sKicTb
HaCiHHSA — eHeprid MpOpPOCTaHHS, BMICT pe3epBHUX
PEYOBMH, CTyMiHb MOLWIKOMKEHHsT Mig 4ac kaniopy-
BaHHS — € KIMOYOBUM YNHHMKOM CTabinbHOCTi MONbOBOI
CXOXOCTI. Y HalloMy Aocnifi BUKOPUCTOBYBanu BUCO-
KOSIKICHWMI HaCIHHEBUIA MaTepian MOHOTEPMIYHOTO TUMY,
NnpoTe HaBiTb 3a LbOro YMOBW BiAMIHHOCTI Y APYXXHOCTi
carann 34 % mix kpaviHiMu BapiaHTamu. Lle y3romxy-
eTbca 3 BUCHoBkamu Podlaski i Chomontowski [18], ski
nosenu, Wo rmubuHa ciBbn He MoXe KOMMEeHcyBaTu
HW3bKY €Heprilo NPOPOCTaHHSA, ane npu oNTUMarnbHOI
SIKOCTi HaCiHHSA HaBiTb He3Ha4yHa 3MiHa yMOB cepepo-
BYULLA (3BOMOXEHHS, TeMnepaTtypa, aepalisi) BuU3Ha4ae
piBeHb APYXHOCTI.

Y GinbwocTi nybnikauin [5, 9, 14] HaronowyeTbCs,
o onTMMarbHa rmmbuHa ciBbu 3anexuTb Big cuctemm
06pobiTky. B ymoBax MiHiMansHoro abo CMyroBoro
06pobiTKy NociBHe MoXe Kpallie NporpiBaeTbCs, TOMy
mubuHa 2,5-3 cMm He 3HWXye apyxHocTi. [Mpote 3a
TpaguUiNHOT OpaHKM M BaXKKOro MexaHiYHoro cknagy
I'PYHTY, SIK Y HawoMmy gocnigi, HasiTb 3,5 cM BusBNA-
JINCA KPUTUYHUMUA. Taknum YMHOM, pe3ynbTaTu NiaTBep-
OKyloTb koHuenuito Licht i Al-Kaisi [13], 3rigHo 3 akowo
rmMubrHa € yHKLIEID TEPMIYHOTO pPeXuMy noxa: Yum
HWX4Ya TemnepaTtypa BEpPXHbOro Liapy, TMM OinbLuni
pU3MK BTpaATK eHeprii NPopoCTaHHSA Mpu 30inbLUEHHI
rMUBUHN.

IHWIi gocniopKeHHs1 TaKOX AEMOHCTPYHOTh, LLIO LUBUA-
KiCTb MNOSIBM CXOAIB MPSIMO KOpentoe 3 didnyHMmMu Bnac-
TMBOCTSIMM NociBHoro noxa. Afshar et al. [1] gosenu,
Lo y BapiaHTax 3 KoHcepBauiiHum 06pobiTkom, ae
CMOCTEPIraeTbCst MEHLLE YLLINbHEHHS, TeMnepaTypa Ha
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rmmbuHi 3 cm Byna B cepefHboMy Ha 2—3 °C BuMLLOIO,
HX 3a TpaauuiiHoro, WO MiaBuLLYyBano MnofboBYy CXO-
XicTb Ha 8—12 %. MNopibHi 3akOHOMIPHOCTI MpoCTEXy-
I0TbCA | B HALLIOMY E€KCMEPUMEHTI: Y BEPXHbOMY LUapi
r'pyHTYy (1-2 cm) cepenHsa Temnepartypa nig Jac npo-
pocTaHHs 6yna Ha 1,8 °C BuULLO0, HiXX Ha MUOUHI 5 cm,
LLIO 3yMOBMIO NPUCKOPEHHS MOSIBM CXOAiB Ha 48 roguH.

Pesynbratv y3romxylTbCa TakoX | 3 AaHUMK
Lamichhane et al. [12], ski Ha OCHOBI MopgentoBaHHS
npouecis NosiBM CxXofAiB nokasanu, WO HaBiTb He3Ha-
YHE 3HWXKEHHs Temnepatypu Ha 2 °C MOXe CKOpo-
TUTW BIACOTOK APYXHWX CXOAiB LIyKpOBOro Gypsika Ha
10-15 %. Y Hawomy AocnifkeHHi aHanoriyHe Bigxu-
NEeHHS TeMnepaTypu MK BEPXHIM i HUXKXYMM Luapamu
r'pyHTY 3abesnevyBano pisHULO ApYxHOCTiy 17-20 %,
IO NiATBEPMKYE YYTNMBICTb KyNbTYpWU A0 TEPMIYHOrO
pexumy.

3HKEHHST YaCTKM CXOfiB Y Mexax OnTMMarnbHOro
TepMiHy 3a mubuHu noHag 3 cwm, i BignosigHe 36inb-
LEeHHs Ni3Hix cxoais Ao 40 %, MoXe MaTu Kinbka rnosic-
HeHb. MNo-nepue, Ginbwa rmMbuHa 36inbLUye OBXUHY
npopocTKka, a OTXe, noro notpeby B eHepreTU4HmMx
pecypcax, L0 3aTpPUMye NosBy CiM'A40Mb HA MOBEPXHI.
Mo-gpyre, 3a rMWBLLIOrO 3aropTaHHA HACIHHA PO3MILLly-
€TbCH Y Wapi 3 BULLOK LWIMBLHICTIO i HXYMM BMiCTOM
KACHIO, WO oOMexXye auxaHHs 3apogka. Li ssuwa
paHilwe onucani Licht & Al-Kaisi [13] Ta Esmaeili et al.
[8], aki 3a3HavaloTb, WO HedoCcTaTHS aepauis Bepx-
HbOrO LIapy NpU3BOAUTb OO0 3aTPUMKU MPOPOCTaHHS,
nopgibHoi ao Bnnuey Aedpiumty Bororn. Hawi cnocre-
peXeHHs TaKoX BUSBUIK, WO Y BapiaHTi 4—5 cm yacTka
cxopi., ki 3’'aBmnunca nicns 9-ro gHs, carana 23 %, wo
CBI4YMTb NPO ABULLE YACTKOBOIO MPUrHiYEHHsI NpopocC-
TKIB Y LWLiNbHILLOMY LLapi.

lMopiBHAHHSA OTpUMaHux pesynbraTiB i3 pobotamum
Varga et al. [22] nokasye, Lo novaTkoBa PiBHOMIPHICTb
nocisy Mae npsiMM BMAMB Ha nofarnblly CTPYKTYpYy
BpoXato. 3a AaHUMK LiMX aBTOPIB, BiOXUIIEHHS TYCTOTH
6inbw sk Ha 10 % 3HWKYyE CepedHI0 Macy KopeHe-
nnogy Ha 8-12 %, a BmicT caxapo3u — Ha 0,4—0,6 %.
Y Hawomy eKCnepuMeHTi 3a rMubuHn 2—-3 cm Bigxu-
NeHHs ryctoTtu ctaHosuno 13 %, a npu 1-2 cm — nuwe
6 %, Lo BKasye Ha BMCOKY MOTEHLiNHY nepesary Min-
KiLLoi ciB6u anst popmyBaHHSA PiBHOMIPHOIO BpPOXato.

Y nopanbLlIoMy PO3BUTKY POCIMH Taki MoYaTKoBi
BiZAMIHHOCTI MOCUNIOIOTBCH Yepe3 acUMINSAUINHY KOH-
KypeHuito. Hamed et al. [10] npogemoHcTpyBanu,
LLIO HEPIBHOMIPHI CxoaM LyKpoBMX BypsikiB MatoTb Ha
25-30 % HWXYMM iHOEKC NNOLLi NIMCTKOBOI MOBEPXHi
(LAIl) y dpasi BBCH 16, wwo npsiMo 3MeHLLYE iHTEHCUB-
HIiCTb (pOTOCUHTE3Y Ta (POPMYBaHHS LyKpIiB. Y HaLloMy
aocnigi nisHi cxoam (9—10-1 geHb) ctaHoBun 4o 23 %
y BapiaHTax 3 mubuHO MnoHag 4 CM, WO MMOBIPHO
cnpvynHUNO Hvxumi LAl y umx BapiaHTax.

Y UbOMY KOHTEKCTi BapTO PO3rMMsHYTW pe3ynsratu
Zhuzhzhalova et al.[24], aki noB’a3ytoTb MopdoreHe-
TUYHY HEOOHOPIOHICTE POCNUH Yy MOciBax LyKpPOBOroO
Oypsika 3 pi3HMUEto y Yaci npopocTaHHsa noHag 48 roa.
ABTOpM 3a3Ha4aloTb, O ACMHXPOHHICTb CXOAIB Mpu-
3BOANTbL A0 YTBOPEHHS POCAVH i3 BiAMIHHUMU hazamu
POCTY, SIKi KOHKYPYIOTb 3a CBITNO i NPOCTIp, WO hopmye
HeoOHOoPIgHY CTPYKTYpy Bpoxato. Lle uinkom ysromky-
€TbCH 3 HALIMMW CMOCTEPEXEHHAMU, A€ MOAOBXKEHHS
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nepiogy cxodiB Ha NoHag 72 roavHU 3yMOBIIOBarno
3HWKEHHS OPY>KHOCTI Ta NoTeHuiany BpOXXanHOCTi.

BaknvMBMM acneKkTom € MOPIiBHAHHS HaLUMX pe3ysb-
TaTiB i3 JOCMIOKEHHAMM, WO BpaxoByBann KniMaTU4HI
ymoBu. Bastaubayeva et al. [3] nokasanu, wo knima-
TWYHI KONMBAHHA — 30Kpema 4acTi nepenagn BOnorocTi
N TemnepaTypy B BECHSHWA Nepiog — 3HA4YHO 3MiHt0-
I0Tb ONTUMarnbHi NapameTpu ciBOW, BKMHOYHO 3 rMnbu-
Hoto. Y Hawwmx ymosax 2025 poky, kKonv nepLua gekaga
KBITHS XapaKTepu3dyBanacsi MiaBULLEHOI BOJOTiICTHO,
onTuMarbHa mMubnHa 3aropTaHHsi HACiHHS CTaHOBWMA
2,4 cm, TOAj K Y POKM 3 MOCYLUNMBILLOK BECHOHO, 3a
Aanumn Varga et al.[22], onTumym 3MmilwyeTbcs 80
3-3,5 cm. OT1xe, BMOGIp rmMmMbuHM NoBuHeH OyTn agan-
TMBHUM [0 NOTOYHOTO FiAPOTEPMIYHOTO PEXUMY.

LLle ogHMM dhakTopoMm, KU BNAnBae Ha epekTms-
HICTb rMMOWHK, € nonepeaHuK i cuctema obpobiTKy
Yy KOpPOTKOPOTaUiHMX CiBO3MiHax. Y Hawmx ymoBax
nonepegHukoM Gyna o3vMa nweHuUs, Wo 3anuuiae
MOMIpPHY KiNbKIiCTb MICNSXHUBHUX PELUTOK | HE CTBOPIOE
HagMipHOro yulinbHeHHs. MNpoTe B poTauisx i3 KyKypy-
03010 ab0 COE0 BEPXHIN LIAp YacTo € LWiNbHIWnM i Mmae
ripwy BOAONPOHMKHICTE. Busari et al. [5] BkasytoTb,
WO y Takux ymMoBax AOUiNbHO 3MeHLUyBaTWU rMUOUHY
nocisy Ha 0,5-1 cm, wWo6 HaciHHS po3millyBanocs
B 30Hi 3 KpaLum NoBiTPsiIHUM pexxumoM. Lle cnis3By4HO
HalWMm pesynberataM, ski NiATBEPAXYOTb, O MIFKiLLIUI
BMCIiB 3abe3nevye LWBMALLI CXOAM HaBiTb 3@ OQHAKOBOI
BOJTOrOCTi.

3 ornsagy Ha ue, OTpuMaHi pesynsratv MOXHa iHTep-
npeTyBaTn sk NPOsiB YHiBepcanbHOI 3aKOHOMIPHOCTI:
onTumarneHa rmubuHa nociBy — He ikcoBaHa Benu-
YnHa, a yHKUia arpodi3nyHNX yMOB, sika BUMarae
apanTauii. MNMiaTBEpMKEHHSAM LUbOMY € MOAENOBaHHS
Anar et al. [2], ne BukopuctanHa DSSAT ans cumyns-
Lii pocTy uykpoBoro Bypska nokasano, Lo 3MileHHS
rmMubuHM ciBbM Ha 1 cMm 3MiHIOE Yac MosiBM CXOAiB Ha
1,5-2 gHi. Haw ekcnepumeHT gaB NpakTUYHO aHarno-
riYHUI pesyneTaT: pisHMLa Y 3 CM MiXK KparHiMu BapiaH-
Tamu Bignoeigana 3aTpumLi NPOPOCTaHHA Ha 2—3 Hi.

OcobnvBy yBary cnig 3BEpPHYTW Ha €HepreTuyHy
edekTuBHICTb TexHororii. 3a aaHumMu Saldukaité et al.
[21], onTuMmi3auis rMMBUHU 3aropTaHHs y NOEAHAHHI 3i
cMyroBumM abo NpsiMMM BUCIBOM [J03BOSSIE 3MEHLUNTU
BUTPaTV nanuea Ha 12-18 % 6e3 3HWKXEeHHA NpoaykK-
TUBHOCTI. Y Halomy Aocrifi, Xo4a OuiHKa eHepreTuy-
HUX MapameTpiB He npoBoaunaca 6GesnocepeaHbo,
3MEHLUEHHS IMUBUHN 00 2—2,5 CM NOTEHLIHO 3HUXYE
€HeproBuTpaTK Mig Yac CTBOPEHHS NOCIBHOIO noxa Ta
MoXe ByTV pekoMeHoBaHe Ans onTuMi3aLii TeXHomno-
riYHOro MpoLlecy B KNacuyHin cuctemi oopobiTky.

MigTBEpPOXXEHHA BNAMBY MUOMHM Ha AKICHI Mokas-
HVKN BpoOXato HaBedeHo B pobortax Nowicki et al.
[17] Ta Esmaeili et al. [9], aki nokasanwu, WO HepiBHO-
MipHi CXOAMN 3HWXYIOTb BMICT caxapo3un Ha 0,6-0,9 %.
Y Hawomy pgocnigi y BapiaHTax i3 rmubuHow noHapg,
4 cm yacTka nisHix cxoais ctaHosuna 40 %, wo NMo-
BiPHO BM/IMHE HA 3HWKEHHSI KiHLUEBOI LyKPUCTOCTI
yepe3 AaCUHXPOHHICTb PO3BUTKY JIMCTKOBOI MOBEPXHi
Ta pisHMLI0 B ehekTUBHOCTI hoTocnHTesy. Lle niaTeep-
[Kye B3aEMO3B’A30K MiX pPaHHIMWU MOPMONOriYHUMM
napameTpaMmu MoOCiBY Ta KiHLEBOK $SKiCTIO BpoXato,
onuncanun y Varga et al. [23].
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3aranom, NopiBHAHHA HaluMX pe3ynbTaTiB i3 HaBe-
OeHUMK niTepaTypHUMU JaHUMW [03BOMSiE 3po0uTH
BMCHOBOK, LU0 onTuMarnbHa rmubuHa ciBbu ans ymos
B3axigHoro Jlicocteny YkpaiHu ctaHoBUTbL 2—-3 cM. 3a
uiel mmbuHn 3abe3nedyeTbCsl HaMBULWNIA BanaHc Mix
MONbOBOI CXOXICTO (NoHaa 85 %), APYXHICTIO cxopiB
(88-90 %) i piBHOMIpHICTIO pO3BUTKY poOCnuH. Hap-
MipHe 3arnuMbneHHst (noHag 4 CcM) CYTTEBO 3HUXYE
OPYXHicTb, 36inbllye 4YacTky nisHix cxogis Ao 40 %
i NOTEHLINHO NOripLUye CTPYKTYPY BpoXato.

Y GinbLU LWIMPOKOMY KOHTEKCTi pesyrnbsraTy nigTeep-
DKYyOTb KoHUenuito Stevanato et al. [22] wono Heob-
XiAHOCTi iHTEerpoBaHoro nigxogy 4O CTanoro BUPOLLY-
BaHHSA LyKpoBOro Oypsika: TEXHOMOoriYyHi napameTpw,
30Kkpema rmubuHa cisbu, MalTb po3rnagaTtuca He sk
i30MbOBaHi onepakdii, a Sk enemMeHT! cucTemMn ynpas-
NiHHA arpoi3auyHNMK NpoLecamMy B MOCIBHOMY FOXi.
Haw ekcnepumeHT AEMOHCTPYE, WO HaBiTb Y Kracuy-
Hin cuctemi o6pobiTky rmMmnbuHa moxe Oyt aganTue-
HAM MapaMeTpoM, sIKMA YacTKOBO KOMMEHCYE BMvB
NOrogHMX yMoB i Di3U4HNUX BNACTUBOCTEN I'PYHTY.

OTxe, pesynbratv €eKCMepyvMEeHTY MornmmbnioTb
PO3yMiHHA MeXxaHi3MiB perynsuii ApyXXHOCTi cxofiB
i (OpMyBaHHA CTPYKTYpU BpOXKato LIyKpOBOro Bypsika.
Y noegHaHHi 3 BUCHOBKaMu nonepeaHix OoCnigXeHb
[9, 16, 22] BOHM niaTBEpPOXYIOTb, WO KOHTPOMb FMn-
OUHM CiBOM € ePeKTMBHUM iHCTPYMEHTOM YynpaBniHHSA
paHHiMM asamu opraHoreHesy Kynbtypu. Ontumi-
3auia UbOro mapamMeTtpa Mg KOHKPETHi yMOBW Mons
[03BOMSE HE MnuLle NiABULLMTU PIBHOMIPHICTb CXOAiB
i YPOXKaMHICTb, @ N 3MEHLUUTUN eHepreTUYHi BUTpaTu Ha
06po6ITOK IPYHTY, WO BiAMOBIAAE NpuHUMNAM cy4dac-
Horo cTtanoro 3emnepobcTaa.

BucHoBku. [poBefeHi [OCnigXeHHs [03BONMIm
BCTAHOBWUTWU 3aKOHOMIPHOCTI BMNMBY MWOWHU CiBOM
HacCiHHS LykpoBsoro bypsika (Beta vulgaris L.) Ha wBua-
KICTb MPOPOCTaHHS, OPYXHICTb CXOA4iB Ta MO4YaTKoBYy
PIBHOMIPHICTb MOCIBY B YMOBaXx KIacW4HOI cuUCTeMuU
06pobiTky rpyHTy. OTpyMaHi pesynsratv csigyatb, L0
rMMOWHA 3aropTaHHs HACIHHA € OOHWUM i3 HANYYTIMBILLINX
napameTpiB arpoTEXHiKM, KU BU3HAYAE CUHXPOHHICTb
PO3BUTKY KyNbTYpWM Ha PaHHIX eTanax OHTOreHesy Ta
3aknagae noteHuian CTpyKTypu ManbyTHBOro BpoXato.

BusiBneHo, L0 Npu 3aropTaHHi HaCIHHA Ha rMUOUHY
1-2 cM cnocTepiraeTbCs HaMBULLMA piBEHb eHepril
NPOPOCTaHHS i APYXXHOCTi cxoaiB — 94 %, Toai AK 36inb-
LWEHHA mMubunHu 0o 4—5 cM NpU3BOAUTbL 4O 3HWDKEHHS
LbOoro nokasHuka Ao 60 %. Y mipy 3arnubneHHs nocisy
36inbLuyBanacst YacTka CxoAiB, Wo 3’ ABnsnucs 3 nepe-
BULLEHHAM ONTMManbHOro TepMiHy noHapg 72 roguHu —
Bio 6 % 3a minkoi ciBbn go 40 % 3a rnubokoi. Llen
edekT cynpoBOAXXyBaBCA MOAOBXEHHSM CTPOKIB Mpo-
pOCTaHHA Ta 3POCTaHHSAM pi3HUUi Yy da3oBoMy pos3-
BWUTKY POCIWH, LLO 3HWXKyBano PiBHOMIPHICTb MOCIBY.
Takum YMHOM, OOBEAEHO, L0 HaBiThb BiAXWUNEHHS Mun-
OMHKM Ha 1 cM BiA ONTMMAarnbHOIO PiBHS 34aTHE 3MiHH0-
BaTW TPUBAIiCTb MPOPOCTaHHA HaciHHA Ha 1-1,5 nobw.

3i 36inbLIeHHAM MUbMHM 3aropTaHHsa MoHag 3 cm
crocTepiranocst iCTOTHE 3HWKEHHsI eHeprii nmpopoc-
TaHHSA: OPYXHICTb cxopiB 3meHwwyBanacsa Big 94 %
(1-2 cm) oo 60 % (4-5 cm), a KinbkicTb cxofis, OTpUMa-
HMX No3a onTumarnbsHUM nepiogom (>72 roa), 3poctana
Bia 6 0o 40 %. BcTaHOBNEHO CTaTUCTUYHO 3HAYYLLUIA

HeraTMBHWUI 3B’A30K MiX rMMOUHOIO ciBOW Ta iHOEKcoM
apyxHocTi (r = -0,89; p < 0.05). OTpumaHa kBagpa-
TW4Ha modenb Y =-9.68x" +59.13x +36.25 (R? = 0.94)
[OO3BOMSE BU3HAYaTW ONTUManbHy MUOVHY ONst KOH-
KPETHUX rigpOTEePMIYHUX YMOB, WO B HaLIOMy AOCHifi
cknana 2,4 cwm.

BcTaHOBNEHO CTaTUCTUYHO [OOCTOBIPHY 3anex-
HiCTb MiX rnMmnbuHow ciBObKM i nokasHukamu i piBHO-
MipHOCTi. HanMeHLue BiaXuneHHs Bifg 3a4aHoil ryctotu
(6 %) cnocTepiranocs y BapiaHTi 1-2 cMm, Togji SK 3a
mMubunHn 2—3 cMm el nokasHuk ctaHoBmB 13 %. 3rigHo
3 po3paxyHKkamu, onTumarnbHa rmubuHa cisbu 3a ymoB
gocnigy ctaHoBuna 2,4 cM, e OPYXHICTb CXOfiB cTa-
HoBuna 88—-90 %, BTpatu ryctotn 6ynu MiHiManbHUMW.
Lle nmigTBepaxye, Wwo ontumanbHa rmubuHa Mae He
bikcoBaHW, a aganTUBHUI XapakTep i 3anexuTb Big
i3NYHOro cTaHy MOCIBHOrO fioXa Ta rigpoTepMiYHOro
pexumy rpyHTy. Bnepwe ans ymos 3axigHoro Jlico-
cteny YKpaiHu KifbKiCHO BM3HAYeHO BMMUB rMMOUHK
ciBOU HaCiHHSA LyKpOBOro Oypsika Ha MOKa3HWKW OpYXK-
HOCTi CXOpjB i ryCTOTU CTOSIHHSA POCMVH i3 NoByLoBO
MaTtemaTu4HOi Mopferi, sika [03BONisi€ MporHo3yBaTu
onTUMarbHi MapamMeTpy 3aropTaHHs 3anexHo Bif
arpoMeTeoposoriYHMx ymMoB. Bu3Ha4yeHO KpuTu4Hy
Mexy rmubuHn (3,5-4,0 cm), NepeBULLEHHST SKOI Npu-
3BOANTb [0 Pi3KOr0 3HKEHHS YacTKU APY>KHUX CXOAIB
Ta MOAOBXEHHs nepiofy nosiBM pocnuvH. [loBeneHo,
WO 3MEHLUEHHs rmubuHn ciBbu go 2—2,5 cMm He nuiie
nigBuvLLYe LWIBUAKICTb NPOPOCTaHHA, ane n crabinisye
piBHOMIpHICTb nocisy, Wo 6e3nocepeHbLO BNNNBAE Ha
opmMyBaHHS O4HOPIAHOT CTPYKTYPU BPOXKato.

Y3aranbHo4y pesynstat, MoXHa CTBEpPLKYBaTH,
LLI0 BCTAHOBIIEHA EKCNepUMEHTarbHa 3anexHiCTb Mk
rMunbMHOIO CiBOK, LWBMAKICTIO Ta OPYXKHICTIO CXOAiB Mae
He nuvwe npuKnagHe, ane W TeOpeTUYHE 3HaYEeHHS.
Bora Bigobpaxae disionoriyHy peakuito HaciHHA Ha
noegHaHHA akTopiB cepefoBuLla — BOMONCTb, TEM-
nepartypy, WiNbHICTb I'PYHTY — Yepe3 nosuuiiHe po3mi-
LeHHA y npodini. BuasneHun ontumym 2,4 cM MoxHa
po3rnsaati Sk aganTuBHY BENUYUHY AN YOPHO3EMIB
3axigHoro Jlicocteny 3 MOMIpHOK BOMIOroK HABECHI.
Y noganbLumnx AOCNIMKEHHAX Lien napameTp Moxe 6yTu
BUKOPUCTaHUA Sk Ga30BUIA KpUTEpin Ans po3pobku
MaTtemMaTU4HUX MOZJernen, Lo OMNUCYITb MoYaTKoBY
asy po3BUTKY KynbTypu. HaykoBa HOBM3Ha ogepka-
HWX pe3ynbTaTiB Monsrac y KOMMIeKCHoOMy niaxoai 4o
BVBYEHHS MUOMHK CiBOM K iHTerpanbHOro nokasHvka
B3aemogii i3anyHmX, 6ionoriyHnx i TeXHONoriYHuxX chak-
TOpIB, @ MPaKTUYHA LiHHICTb — Y CTBOPEHHI MOXITMBOCTI
LlinecnpsiMOBaHOro perysitoBaHHs napameTpiB MociBy
ONs NigBULEHHSA PIBHOMIPHOCTI cxofiB i CTabinbHOCTI
BpOXXanHocTi. OTpMMaHi 3aKOHOMIPHOCTI MOXYTb ByTH
noknageHi B OCHOBY Cy4aCHMX CUCTEM TOYHOrO 3emrie-
pobcTBa, Ae rmubnHa ciBbr KOHTPONOETLCS aBTOMATU-
30BaHO Ha OCHOBI MOKAa3HWKIB BOMOroCTi, LWiNbHOCTI Ta
TemMnepaTypy BEPXHLOIO LUAapy IPyHTY.
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Kucenboe [.0., BnatHuk T.C., Hinya O.B.,
KaneHcbka C.M. ArpoGionoriyHa ouiHka BnauBy
rMUOMHUN NOCIBY Ha APYXHICTb CXOAIB i CTPYKTYpYy
BpOXalo LyKpoBoro bypsika

MeTta. Metoto pocnigkeHHs Oyno KinbkicHO oLji-
HUTW BMNMVB Bapiauin 3aropTaHHSA HaCiHHSA LIYKPOBOrO
Oypsika Ha No4YaTKOBWIA PO3BUTOK POCMMWH, NapameTpu
OpMyBaHHSA TyCTOTU CTOSIHHS Ta MPOAYKTUBHICTb
nociBiB y cneuundivHmX rigpoTepmiyHnx ymoBax onigso-
TNIEHOro CepeaHbOCYIMMHKOBOrO YOpHO3eMy 3axigHoro
Tlicocteny. OcobnuBy yBary MNpuaineHo BU3HAYEHHIO
ONTUManbHOI MUOMHU  PO3MILLEHHA HACiHHS, Lo
3abe3neyye MakcMMarnbHy OPYXHICTb CXOAiB Ta MiHi-
MarnbHy BapiabenbHiCTb Macu kopeHennoais. Metoau.
[ocnigXeHHst BUKOHAHO SK OAHOMAaKTOPHUIA NOMbLOBUIA
eKCcnepuMeHT Ha BUpoGHMYo-gocnigHomy noni TOB
«3axigHun byry». ®akTtopom Byna rmMbuHa 3aropTaHHsi
HaCiHHA Yy 4Y0TUpbOX iHTepBanax: 1-2; 2-3; 3—4; 4-5
cm. lMpoTsarom BereTauii 3giicHioBany o6nik NonboBoi
CXOXKOCTi, TPUBANOCTI Nepioay NosiBM CXogdiB, X OPYX-
HOCTi Ta PIBHOMIPHOCTI PO3MILLEHHS Y pAAKY; BU3Ha-
Yanu Macy kopeHennogis, GionoriyHy BpOXaWHICTb i
BuXig Lykpy. CTatuctuyHy obpobKy AaHMX BUKOHAHO
metogammn aucnepcinHoro aHanisy (ANOVA), kopens-
LINHOro Ta perpecinHoro MoAentoBaHHA AN KifbKiCHOT
Bepudikauii oTpumMaHux 3anexHocTten. PesynbraTtu.
BcTaHoBNeHO, WO HaBiTb 3MiHa rMUOVMHM 3aropTaHHs
B Mexax +1 CcM iCTOTHO 3MiHIE TpmBanicTb NpPoOpOC-
TaHHS Ta CTPYKTYPY NosiBu cxofiB. 3a rmubunn 1-2 cm
OPYXHICTb cxopfiB gocarana 94 %, Togi sk npu 4-5 cm
3HMXKyBanacs o 60 %, CynpoBOAXYHUYMUCb 3POCTaH-
HSAM 4acTku nisHix cxogie Ao 40 %. OTpumaHo BUCO-
KOAOCTOBIPHY KBagpaTuyHy 3anexHicte (R? = 0,94)
MiX TMMOMHO 3aropTaHHst Ta APYXHICTIO cxopiB, Ha
OCHOBI §IKOI BM3HA4YeHO afanTMBHMKA onTUMyMm — 2.4
cM. Y ubOMy fianasoHi (opMyBanucs HanlMeHLUi
BTPaTU TyCTOTWU CTOSIHHS, HalBMLLA YacTka BUPIBHSI-
HUX 3a Macolo KopeHennogdis, GionoriyHa BpoXXanHicTb
61,75-66,5 T/ra Ta Buxig uykpy go 10,63 Tt/ra. MNornu-
OGrneHHst 3aropTaHHs CynpOBOMAXYBarocsi 3pOCTaHHSAM
ancnepcii macu KopeHensnodiB i 4acTkm HeToBapHOI
dpakuii, Wo NpsMo BMnMBano Ha eKOHOMIYHI BTpaTu.
BucHoBku. [oBeaeHo, WO oONTUMI3aLis MMOUHK
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3aropTaHHs € KPUTUYHUM perynstopom opMyBaHHS
O[HOPIAHOI TycTOTK nociBy Ta cTabinbHOI CTPYyKTypu
BpOXak LyKpoBOro Oypsika. [obymoBaHa npOrHoc-
TUYHa perpeciiHa Mopgenb [03BOMse ajanTyBatu
rMUBUHY 3aropTaHHa [0 (PaKTUYHMX TiApPOMI3UYHNX
napameTpiB MOCIBHOrO Lwapy (BOMOriCTb, LWiMbHICTb,
Temneparypa). [lpakTnyHe 3HadYeHHs [OoChigXKeHHs
nonsirae B 06rpyHTyBaHHi MOXIMBOCTEW 3aCTOCYBaHHS
afanTUBHO-PErynboBaHOi MUBMHKM 3aropTaHHA gk ene-
MEHTa TOYHOro 3emrepobcTBa AN NiABULLEHHS eddek-
TUBHOCTI BUKOPUCTAHHSA PECYPCIB i 3HWKEHHS PU3NKIB
HepiBHOMIPHOCTI NOCIBIB.

KnrouyoBi cnoBa: nonboBa CXOXICTb; ryctoTa CTo-
SAHHS POCINNH; AMHaMiKa HapocTaHHsa 6iomacu; Lykpuc-
TiCTb KOPEHenmnoaiB.

Kyselov D.O., Blyatnyk T.S., Ninua O.V., Kalen-
ska S.M. Agrobiological assessment of the effect of
sowing depth on emergence uniformity and yield
structure of sugar beet

Aim. The study aimed to quantify the effects of
varying sugar beet seed placement depth on early
plant development, stand establishment parameters,
and productivity under the hydrothermal regime of a
leached medium-loam chernozem. A special empha-
sis was placed on identifying the optimal sowing depth

62

ensuring maximum emergence synchrony and minimal
root mass variability. Methods. A single-factor field
experiment was conducted at the research—produc-
tion field of “Zakhidnyi Buh”. Four depth intervals (1-2;
2-3; 3-4; 4-5 cm) served as the experimental factor.
Field emergence, emergence timing, uniformity within
the row, root mass, biological yield, and sugar output
were assessed. Statistical analysis included ANOVA,
correlation, and regression modelling. Results. Even
a +1 cm deviation significantly affected emergence
timing and synchrony. Emergence synchrony reached
94% at 1-2 cm but dropped to 60% at 4-5 cm, with
late emergers increasing to 40%. A strong quadratic
relationship (R? = 0.94) enabled defining an adaptive
optimum of 2.4 cm. This range ensured minimal stand
loss, the highest proportion of uniform roots, biologi-
cal yield of 61.75-66.5 t/ha, and sugar output up to
10.63 t/ha. Conclusions. Optimizing seed placement
depth is a critical factor in achieving uniform stands and
stable yield structure. The developed predictive model
enables depth adjustment according to soil hydro-
physical conditions, offering a practical tool for preci-
sion agriculture.

Key words: field emergence; plant stand density;
root yield structure; dynamics of biomass accumula-
tion; root sugar content.
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MocTaHoBKa npo6bnemu. O3uma nweHnua — ue
odHa 3 TOMOBHUX MPOJOBOMBYMX 3EPHOBUX KYNbTYP
B YKpaiHi, fika BUKOPWUCTOBYETLCS ANS BMPOOHMLTBA
6opolHa Ana xniba, MakapoHiB Ta iHLWWX NPOAOYKTIB.
Y cy4vacHux ymoBax rocrnoapltoBaHHsl, Konu Bigdy-
BalOTbCA CYTTEBI 3MiHW KIMiMaTU4YHUX YMOB, NigBU-
LWEHHA UiH Ha MiHepanbHi gob6puBa Ta HeOOXiAHICTb
paLioHanbHOro BMKOPUCTaHHS pecypciB, 0cobnueoi
akTyanbHocTi HabyBae nNuTaHHA onTUMI3alii enemeH-
TiB TEXHOMOTII BUPOLLYBaHHS MLEHWLi 03umoi. Bupi-
WwanbHe 3Ha4YeHHs1 Ans opMyBaHHS BMCOKOI Ta CTa-
OinbHOT BpoXaMHOCTI Mae 36anaHcoBaHEe >XUBMEHHSI
pPOCMVH i pauioHanbHWI NigGip HOPMU BUCIBY HACIHHA.
HapnuwkoBe abo HepocTaTHe ynobGpeHHs, HeBpano
chopmoBaHa ryctota CTOSIHHA POCIIUH, MOXYTb Crpu-
YMHUTU 3HWKEHHSI NPOAYKTMBHOCTI arpoueHosy Ta
MNoripLeHHsT SIKOCTi 3epHa. ToMy akTyanbHUM 3aBAaH-
HSAM Cy4yacHOI arpoHOMIl € BU3HAYEHHS ONTUMarnbHOro
CrMiBBiOHOLLEHHST MiXK HOpMamMu MiHepanbHuUX 4o6puB
Ta HOPMaMu BUCIBY HaCiHHS, WO 3abesnedyye mMakcu-
MarnbHy peanisauito noTeHuiany npoayKTUBHOCTI COp-
TiB NWeEHNLi 03MMOT B KOHKPETHUX I'DYHTOBO-KMiMaTny-
HUX YMOBaX.

AHaniz ocTaHHix pocnigkeHb i nyb6nikauin.
MuTaHHa onTMMI3aLii BHECEHHS MiHepanbHUX Jo6pMB
Ta nigbopy HOPM BUCIBY HACiHHA 3alMae OCHOBHE
MiCLie B arpOHOMIYHUX OOCHIAKEHHSX, OCKINbKY Ui hak-
TOpWU CYTTEBO BNNUBAKOTb HA POPMYBAHHSI CTPYKTYpW
YPOXaNHOCTI, peanisauilo NpogyKTMBHOrO MoTeHLUiany
COpTiB Ta EKOHOMiYHY eeKTMBHICTb BUpobHMUTBA [1,
2]. Pi3Hi aBTOpM NiAKPECNoTh, WO peakuis pocrvH
MNweHnLi Ha BHECEHI MiHepanbHi AobpuBa Ta rycrtoty
CTOSIHHS 3anexuTb Bif I'PYHTOBO-KMIMaTUYHUX YMOB,
COPTOBOrO FEHOTUMY, TEXHOMOrYHMX NPUINOMIB (CMo-
cobu ciBbu, nepeanociBHMin 06poGITOK I'PyHTY TOLLO)
[3].

MiHepanbHe ynoGpeHHs1 € OOHWM i3 OCHOBHMX
drakTopiB, WO BNIMBAE Ha MNPOOYKTUBHICTb POCHVH.
[ocnigkeHHs, npucBsiyeHi pori asoty, docdopy Ta
Kanito, y3aranbHITb, WO a3oT — Le HanBaxXnuMBiLIni
MaKpOHYTPIEHT Ans 36inbLueHHs 6iomacu Ta 3epHOBOI
npoaykTuBHOCTI [4, 5], Togi sk dpoccpop i kanivi Baromi
erneMeHTn NS po3BUTKY KOPEHEBOI CUCTEMM, KpaLLoro
BiHOBMEHHS POCNMH HaBECHI Ta (POPMYBaHHS NPOAYK-
TUMBHUX €NEeMEHTIB (KOMOoCiB, 3epHMH y kornoci) [6, 7].
Pag ekcnepumeHTiB nokasye, WO OnTuMarbHi HOpMU
a3oTy Ta pocdopy 3anexaTtb Bif POAIYOCTI I'PYHTY,
nonepeaHix BHeCeHb: Npu AediunTi pogrdocTi npu-
6aBka ypoxalo npu [OA4AaTKOBUX HOpPMax a3oTHMX Ta

dochopHUx A06pMB MOXe ByTu AyKe NMOMITHOM, Togi
K Ha poAatYMX I'PyHTax 3aKOHOMIPHICTb MeHL Bupa-
XeHa [8].

LLlogo Hopmu BuciBY, ornsan niTepaTypHUX [xe-
pen CcBigYATb NPO HEOAHO3HAYHICTb pesynbTaTiB:
1) B ymMOBax MOMIpHOro Ta BONIOroro Knimarty niaBu-
LLIEHHS1 HOPMU BUCIBY HaciHHS 3a3Buyan cnpusie 36inb-
LLEHHIO KiNTbKOCTi MPOAYKTUBHUX cTeben i BpoXKamiHOCTi
3epHa 3a yMOBU He3Hau4Hoi 3armbeni pocnuH B3VIMKY,
2) HagMipHe YLWiNbHEHHS NPU3BOAUTL A0 KOHKYpPeHLUii
3a pecypcu i cnpuydrHsie 0o 3HmxkeHHsa macu 1000 3ep-
HWH Ta NOripLUEHHsI IKOCTi, 30Kpema, 3a BMicToM Ginka
[9, 10]. MNopsa 3 uum cnig, BIgMITUTY, WO B CTPECOBUX
yMOBax, Takux K nocyxa, nmigBulleHa Temnepartypa,
BMCOKa 3vMMoBa 3arubenb, BMMAMB HOPMM BWCIBY Ha
BpoOXan moxe 6yTn cnabkiluimm MopiBHAHO 3 BNNBOM
a3oTHoro xueneHHs [11]. OTxe, edeKkT HOpMU BUCIBY
HaCiHHS YacTo 3aneXxuTb Big B3aemModii 3 NorogHUMmn
yMOBaMu Ta piBHEM yOoOpeHHs.

[ocnigxeHHs npoBefeHi B 30HI HECTIKOro 3BOJIO-
xeHHs NMpaBobepexHoro JlicocTeny YkpaiHu nokasanu
0COBMMBOCTI peakuii MWweHUUi Ha rycToTy CTOSIHHS
pocnvH. 3oKpema, enemMeHTU CTPYKTYpu Bpoxato npwu
HOpMi BuCiBY 4,2 MNH WT./ra 6ynu 3Ha4HO OinbLnMMK
NMOpPIBHSAAHO 3 HOpMOtO 5,0 MIH LWT./ra: JOBXMHA Koroca
Oyna Ginbwoto Ha 1,6 cMm, KiNbKiCTb 3€pHUH B KOMNOCi —
Ha 12,6 wT., maca 3epHuH B Kornoci — Ha 0,55 r, maca
1000 — Ha 3,51 [12].

HaykoBui T.B. Konibabuyk, O.B. Ky3sbmeHko,
O.l. 3apsa Ta B.B. llobuny 3a3HavaloThb, WO B cepen-
HbOMY 3@ POKM [OCNIOXEHb YPOXaMHICTb MLUEHUL
M’SKOi  03MMOI  HarBuLLO Oyna npuv HOPMI BUCIBY
5 mnH/ra i ctaHoBuna 5,53 t/ra [13]. [Npy 3MeHLEHHI
HOPMW BUCIBY A0 4 MMH/ra Len nokasHUK ByB HUXYMM
Ha 5,28 T/ra abo Ha 5% MNOpPIBHAHO 3 HOPMOK BUCIBY
5 mnu/ra. Mpu 36inbLIeHHi HopMK BUciBY 40 8 MnH/ra
BPOXalHICTb 3epHa 3meHLwyBanacs Ha 3—-5%.

OTxe, He3BaXal4M Ha 3HaYHy KinbKiCTb nNpoBeae-
HWUX AOCNiAXEHb B TEXHOMOTIT BUPOLLYBaHHS 3€PHOBUX
KynbTYyp 3aBXAMN iCHYIOTb HEAOrMIKN y 3B’A3KY KniMaTuny-
HUMMK 3MiHaMW, BUBEOEHHSIM HOBMX COpPTiB i T. 4. Came
TOMY 3aBXAW akTyanbHUM NMTaHHsaM Oyae onTumisauis
HOPM MiHeparnbHUX JOOpPUB Ta HOPM BUCIBY HaCiHHS.

MeTa nocnigXeHb — BCTaHOBUTM 3aNeXHICTb ypo-
XKanHOCTi 3epHa NLUeHWLi 031MOI Bif, BNIMBY MiHEparnb-
HWX JOGPVB Ta HOPM BUCIBY HACIHHS.

MaTtepiann Ta MeTtoauka pocnigxeHb. [ocni-
DPKEHHS1 BUKOHaHi Bnpoaosx 2023-2025 pp. B 3aknagi
BULLOT OCBITU «[loAdinNbCbKMN AepXXaBHUN YHiBepCU-
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TeT» B ymoBax [NpaBoGepexHoro Jlicocteny YkpaiHu.
Cxema pocnigy: dpaktop A — BapiaHTU HOpM MiHeparnb-
HUXx pobpus: N P,K, (koHTponb — 6e3 ynoGpeHHsi),
NusP3oKao; NeoPasKas; N7sPeoKeo; pakTop B — BapiaHTy
HOpM BuWCiBY HaciHHs: 300, 350, 400, 450 wrT./m2
I"pyHTm [OCniAHMX OINSHOK — YOPHO3eMU OrMia30seHi.
[nsa npoBeaeHHs JocrnigXeHb BUKOPUCTaHO COPTH 03U-
Moi nweHuui boguuek Ta Pedopm.

[na aHanizy ogepxaHux pesynbsraTiB AOChioKeHb
BMKOPUCTOBYBanM MaTeMaTW4HWUI aHamni3 Ha OCHOBI
kpuTepito CTblogeHTa Ta GaraTopaHroBUM CTaTUCTUY-
HWU KpuTepin [yHkaHa [14, 15].

Pesynbsratn gocnipkeHb. 3a pesynsratamu npo-
BeAleHNX JOoCMiaXeHb PiBEHb YPOXaNHOCTI 3epHa rnile-
HWULi 03MMOI B cepedHboMYy Mo copTy boauuek ctaHo-
BMB 6,12 T/ra, no copty Pecopm — 6,59 1/ra. B Tabn.
1 NokasaHo BNAMB Ha BapiaTMBHY CKMafoBYy [BOX TeX-
HOMOTiYHUX (paKTopIB 3aditHNX B €KCNEPUMEHTI, AKUIA
3a CBOIM XapakTepoM BUSIBUBCH Pi3HUM. YPOXaMNHICTb
3epHa y copTy boauuek ctaHoBuna npu Hopmi BUCIBY
HaciHHsa 300 wT./m? — 4,11 T/ra, npu Hopmi 350 WT./M? —
4,28 T/ra, npu Hopmi 400 wT./m? — 4,51 T/ra i npn HOpMi
450 wt./m? — 4,61 T/ra. Y copty Pedopm BignosigHo
00 NOpsiAKY 3a3HayeHUX BULLE HOPM BUCIBY 3HAYEHHS
ctaHoBunu 4,54 t/ra; 4,72; 4,95 ta 5,09 T/ra.

Bnnue Ha ypoXaWHiCTb 3epHa MleHuui o3MMOol
BHECEHUX MiHepanbHuUX f06pUB BUSIBUBCS e eKTUB-
HUM. AHani3 gii dakTopa Ha OCHOBI MpPOBEAEHOro
TecTy [lyHKaHa nokasye, L0 KOXHa HopMa 3acTo-
CyBaHHs MiHepanbHux pobpus Oyna pesynsratme-
Hoto (Tabn. 2). I3 4oTuMpbOx BapiaHTiB yOoOpeHHs,
ONS KOXHOMO 3 HMX BUAINEHa OKpeMa CTaTUCTMYHAa
rpyna, Lo CBig4MTb MpO iCTOTHY pi3HuLI0. 3a pesynb-
TatamMn aHanisy HanHWX4Yi NOKa3HUKM OTpMMaHi Ha
KOHTPONMbHOMY BapiaHTi, ©6e3 BHeceHHs [Jo06pwuB.
Ha BapiaHTi ynobpeHHa N,P;K;, 3HayeHHa nokas-
HWKa icTOTHO 36inblmnoca y copTy boguuek — go
5,64 1/ra, y copty Pedopm — 0o 6,15 1/ra. BHeceHHs
MiHepanbHuUx [obpue B HopMi Ny P,K,s cnpusano
TaKoX ICTOTHOMY MiOBULLEHHIO YPOXaWHOCTI 3epHa
y coptiB boauuek Ta Pedopm, ge 3Ha4eHHA CTaHo-
BUNY BignosigHo 6,78 T/ra Ta 7,26 T/ra. | HanBuLLi
napameTpu nokasHuMKa OTpUMMaHi Ha BapiaHTi ygo-
OpeHHs N,PgKso: ana copty bBoguuek — 7,69 T1/ra,
ans copty Pecdhopm — 8,11 T/ra. Cnig 3asHauutu, LWo
KOXXHE HacTynHe 36inbLUeHHS eNeMEHTIB XXMBMEHHA
Ha 15 kr/ra g.p. NOpPiBHAHO 40O NonepeaHbLOro CNpusAno
00 iCTOTHOrO MiABULLEHHS PIBHSA YPOXanHOCTI 3epHa
nweHunLi 03numoi, ane B MeHLWin Mipi. BignosigHo pag
OTPMMaHUX LMAPOBUX 3HAYEHb MOKa3ye Taky Mocri-

OOBHICTb uncen: y copty boaumuek — 1,26; 1,14 Ta
0,91 T/ra, y copty Pecbopm — 1,33; 1,11 ta 0,85 1/ra.

B cepegHbomy 3a 2023-2025 poku HOpMW BUCIBY
HACiHHA Ha KOHTPONbHOMY BapiaHTi 0e3 BHECEHHsi
MiHepanbHux [O0OpMB BMMMBaNM Ha YpPOXaWHICTb
3epHa. Npu 36inblieHHi Hopmu BuciBY Ha 100 Hac./m?
BinbyBanocs iCTOTHe nNiABULLEHHSI NPOAYKTUBHOCTI
nocisi nweHuui o3umoi. Tak, y 2023 poui ypoxain-
HiCTb 3epHa y copty boguuek npu Hopmi BuUCIBY
300 Hac./m? ctaHoBuna 4,14 T/ra, npy HOpMi BUCIBY
400 Hac./m? — 4,53 T/ra, pisHuusa 0,39 T/ra icToTHa
(HIPgs — 0,28). Mix paHumu Hopm BuciBy 350 Ta
450 Hac./m? — 4,30 T/ra Ta 4,65 T/ra pi3HMLSA TaKoX
6yna poctosipHoto 0,35 T/ra. Y copty Pecopm npu
36inbLieHHi Hopm BuciBy Big 300 go 400 Hac./m? Ta
Bio 350 oo 450 Hac./m? piBeHb YpOXalHOCTI 3epHa
ictoTHO nigBuwyBaBca Ha 0,42 T/ra T1a 0,38 T/ra
(HIPgs — 0,24). Y 2024 poui 3poCTaHHA ypOXanHOCTi
3epHa nweHuui o3umoi y copty boguuek BusiBneHo
NpW MOPIBHSHHI OTPUMaHMX AaHUX MK HopMamu
BuciBy 300 Ta 400 Hac./m? — 3,84 Ta 4,21 T/ra, a Takox
350 Ta 450 Hac./m? — 4,01 Ta 4,28 T/ra, oe BCTaHOB-
neHa ictoTtHa pisHnus 0,37 1/ra Ta 0,27 T/ra, BignosigHoO
(HIPyos — 0,25). Y copty Pedpopm npu 36inblUeHHi
Hopm BuciBy Big 300 go 400 Hac./m? Ta Big 350 go
450 Hac./m? piBeHb ypoXaWHOCTI 3epHa iCTOTHO nia-
BuwyBaBcsa Ha 0,39 1/ra ta 0,35 1/ra (HIP,; — 0,30).
AHarnoriyHot 6yna 3akOHOMIPHICTb NiABULLEHHS PIBHSA
YPOXXaAMHOCTI 3epHa nweHuui o3umoi i B 2025 poui.
Y copty boauuek npy NOPIBHAHHI OTPMMaHWUX OaHWX
Mix Hopmamu Bucisy 300 Ta 400 Hac./m? pisHMUS
craHosuna 0,43 T/ra, mix Hopmamu BuciBy 350 Ta
440 Hac./m? - 0,35 1/ra (HIP,s — 0,32). Y copty Pechopm
M gaHummn Hopm BuciBy 300 Ta 400 Hac./m?, 350 Ta
450 Hac./M? 3Ha4YeHHS NoKa3HMKa TaKoX iCTOTHO MiaBu-
wysanocs Ha 0,41 t/ra ta 0,36 T/ra (HIP,s — 0,26). Taka
3aKOHOMIPHICTb XapaKTepHa Tiflbku Ansi KOHTPOSbHOMO
BapiaHTa, Ae MiHepanbHi 4o6prBa He BHOCUIIN.

Ha Bcix BapiaHTax i3 BHECEHHSM HOPM MiHepanb-
HUX JOOpPMB HOPMMW BUCIBY HacCiHHS He CMpUYMHANN
NigBULLEHHS a0 3HMKEHHS YPOXKANHOCTI 3epHa nie-
HuUi o3uMmoi. po ue cBigyaTb oTpumaHi pesynsratu
npoBefeHoro CTaTUCTUYHOro aHani3dy Ha OCHOBI TECTY
[yHkaHa, siKi 3HaxoAsiTbCA B OAHi TOMOTFEHHI rpyni
(tabn. 3).

BucHoBku. [loBeeHO 3anexHiCTb PIBHS ypoXan-
HOCTi 3epHa MLEeHWLi 03UMOI Bif BNAVMBY HOPM MiHe-
panbHux Jobpus. B cepegHbomy Mo gocnigy Ha Bapi-
aHTax NoPoKy, NysP3oKsg, NeoPasKas, N7sPgoKso MOKasHMkm
BigNoBiAHO cTaHoBunu Ansa copty boguuek — 4,38;

Tabnuusa 1 — YpoxanHicTb 3epHa NweHULi 03MMOi 3anexHo Bif BNMBY MiHepanbHUX 4o6pus
Ta HOpPM BUCIBY HaciHHA, T/ra (cepeaHe 3a 2023-2025 pp.)

Copt
10 6';?"';':"; o Boauuek | 2 Pecopm
n.p. Hopma BuciBy, Hac./m
300 350 400 450 300 350 400 450
NoPK, 411 4,28 4,51 4,61 4,54 4,72 4,95 5,09
N,cP Koo 5,60 5,65 567 5,63 6.1 6.14 6,17 6.16
NeoPacKoe 6,77 6,78 6,83 6,75 7,30 7.29 7.26 7,21
NyePooKeo 7.71 7.72 7,69 7,65 8,10 8,15 8,11 8,09
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Tabnuus 2 — 3anexHicTb ypoXKahHOCTI 3epHa COPTIB NLeHULi 03MMOI Big BNSIMBY HOPM MiHepanbHUX
[o6puB 3a Tectom [lyHkaHa, T/ra (cepegHe 3a 2023-2025 pp.)

Ne | Hopmapobpus | copt Boanuek copT Pechopm - r°M2°re““' By
1 NOPOKO 4,38 4,82 *kkk
2 | NgsPsoKs, 5,64 6,15
3 N60P45K45 6,78 7,26 *kkk
4 N75PeoKeo 7,69 8,11 ok

Tabnuusa 3 — 3anexHicTb ypoXXahHOCTI 3epHa NiieHULi 03MMOI Big BNIMBY HOPM BUCIBY HacCiHHS
3a TecTtom [lyHKaHa, T/ra (cepenHe 3a 2023-2025 pp.)

Ne Hopma BuciBy, Hac./m? copt boaunuek copt Pechopm I'omorel-;m Tpynu
1 300 6,69 7,17 i

2 350 6,72 7,19 o

3 400 6,73 7,18 o

4 450 6,68 7,15 o
5,64; 6,78; 7,69 T/ra, a ana copty Pecdopm — 4,82; ONE. 2002. 17(5): e0264210. https://doi.org/10.1371/
6,15; 7,26; 8,11 T/ra. journal.

BcTaHOBNEHO iCTOTHWIA BNAMB HOPM BUCIBY Ha ypo-
XalHiCTb 3epHa MleHuLi 03umMoi Ha BapiaHTi 6e3 BHe-
CEeHHs1 MiHepanbHuX [ob6puB. 3a ymoBu 30inblUEHHS
Hopmu BuciBy Ha 100 Hac./M? nNpu NOpPIBHSAHHI OTpUMa-
HMX AaHux mixx BapiaHTamm 300 Ta 400 Hac./m?, a Takox
mixx 350 Ta 450 Hac./mM? ypoxaiiHicTb nigBuLLyBanacs
B cepegHbomy y copTy boamuek — Ha 0,40 T/ra Ta
0,33 1/ra, y copty Pecbopm — Ha 0,41 1/ra Ta 0,37 T/ra,
Bi4noBigHO. Ha piBeHb BPOXaMHOCTI 3epHa MLeHnULi
03MMOi BMNMBY HOPM BUCIBY Ha (pOHaX MiHepanbHOro
XXVBIEHHS HE BUSIBINEHO.
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KnumuweHna P.l., CBuHap M.M. YpoxanHicTb
3epHa nweHuli 03UMOI 3areXxHo Big BNIUBY MiHe-
panbHUX OOPMB Ta HOPM BUCIBY HaCiHHSA

Meta pocnigXeHb — BCTAHOBUTU 3areXxHiCTb
YPOXXaNHOCTI 3epHa MLWEHMLi 03MMOI Bif BMAMBY MiHe-
panbHUX O0OpuB Ta HOPM BUCIBY HaciHHA. MeTtoaum.
[Mpy npoBedeHHi gocnigXeHb BUKOPUCTAHO HayKOBI
MeToaun: NofbOoBWKA, NabopaTOpHUA, aHanNITUYHWUNA,
KOHKpeTU3aLii, y3aranbHeHHs, MateMaTuyHuin. Jocni-
[PKEHHS BUKOHaHi Bnpogosx 2023-2025 pp. B 3aknagi
BULWOI OCBiTU «[lofdinbCbknin  AepXKaBHUIM YHiBEpCU-
TeT» B ymoBax [lpaBobepexHoro Jlicocteny YkpaiHu.
Cxema pgocnigy: daktop A — BapiaHTu HOpM MiHeparb-
Hux gobpus: NP,K, (koHTponb — 6e3 ynoGpeHHs),
NisP2oKa0; NeoPasKas; N7sPeoKeo; thaktop B — BapiaHTy
HopM BuciBy HaciHHsA: 300, 350, 400, 450 wT./m2. Ong
NnpoBedeHHs] AOCMiAKeHb BUKOPUCTAHO COPTU 03K-
Mol nweHuyi Boguuek Ta Pedopm. PesynbraTtu.
MpencraBneHi pesynstati JOCHiAXEHb BNAWBY HOPM
MiHepanbHux 0o6puB — NoPoKy; NisPaoKsor NeoPasKys;
N,sPeKgo Ta@ HopM BuciBy HaciHHs 300, 350, 400, 450
WT./M? Ha piBEHb YPOXXaMHOCTI 3epHa COPTIB MLUEHML
o3umoi Boguuek Ta Pedhopm. BucHoBku. [JoBeneHo
3anexHiCTb PiBHA YPOXaANHOCTI 3epHa MLUEHWLi 03UMOT
Bi BMNMBY HOPM MiHepanbHux Jo6puB. B cepeaHboMy
no gocnigy Ha BapiaHTax NoPKy, NysP3oKsg, NeoPasKas,
N;5PsoKeo MOKa3HMKN BiANOBIAHO CTAHOBWMN ANS COPTY
Boaouuek — 4,38; 5,64; 6,78; 7,69 T/ra, a onsa copty
Pedopwm — 4,82; 6,15; 7,26; 8,11 1/ra. BcTtaHoBneHo
iCTOTHUI BMAMB HOPM BWCIBY Ha YpPOXaWHICTb 3epHa
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neHuli 031Moi Ha BapiaHTi 6e3 BHECEHHSI MiHeparb-
HUX [06pvB. 3a YMOBM 30iNblUEHHS HOPMU BUCIBY Ha
100 Hac./mM? npu MNOPIBHSIHHI OTPMMaHUX AaHUX MK
BapiaHTamy 300 Ta 400 Hac./M?, a Takox Mix 350 Ta
450 Hac./m? ypoxalHicTb nigBuwlyBanacs B cepea-
HboMmy y copTy bognuek — Ha 0,40 T/ra Ta 0,33 T/ra, y
copty Pedbopm — Ha 0,41 T/ra Ta 0,37 T/ra, BignosigHo.
Ha piBeHb BpoXanHOCTi 3epHa MLIeHULi 03MMOT BNAnBY
HOpPM BMCIBY Ha hOHaX MIHEPANbHOIO >XUBIMEHHSI HEe
BUSIBIIEHO.

Knro4yoBi cnoBa: nieHuua o3uMma, ypoxaurHiCcTb
3epHa, CopTu, MiHeparnbHi JobpuBa, HOPMU BHUCIBY,
aucnepcinHui aHanis.

Klymyshena R.l.,, Svynar M.M. Grain yield of
winter wheat depending on the influence of mineral
fertilizers and seeding rates

Purpose. The purpose of the study was to deter-
mine the dependence of winter wheat grain yield on
the application of mineral fertilizers and seeding rates.
Methods. The research employed scientific methods
including field, laboratory, analytical, specification, gen-
eralization and mathematical methods. The study was
conducted during 2023-2025 at the Higher educational
institution «Podillia State University» under the condi-
tions of the Right-Bank Forest-Steppe of Ukraine. The

experiment design included: factor A — mineral fertil-
izer rates: NyP.K, (control — no fertilization), N,5P3,Ks0,
NeoPsKus, N7sPgoKeo; factor B — seeding rates: 300, 350,
400, 450 seeds/m?. The winter wheat varieties Bodyt-
sek and Reform were used in the experiment. Results.
The study presents the effects of mineral fertilizer rates
(NoPoKo; NusPaoKao; NeoPusKas; N7sPeoKeo) and seeding
rates (300, 350, 400, 450 seeds/m?) on the grain yield
of the winter wheat varieties Bodytsek and Reform.
Conclusions. A clear dependence of winter wheat
grain yield on mineral fertilizer application rates was
established. On average, the yields obtained under
treatments NP Kj, NysP3oKsg, NeoPasKas, N7sPeoKeo Were
4.38; 5.64; 6.78; and 7.69 t/ha for Bodytsek, and 4.82;
6.15; 7.26; and 8.11 t/ha for Reform, respectively.

A significant effect of seeding rate on grain yield
was observed only under the unfertilized treatment.
Increasing the seeding rate by 100 seeds/m? resulted
in yield increases, when comparing variants 300 vs.
400 seeds/m? and 350 vs. 450 seeds/m?: for Bodyt-
sek — by 0.40 t/ha and 0.33 t/ha, and for Reform — by
0.41 t/ha and 0.37 t/ha, respectively. No significant
influence of seeding rates on yield was detected under
mineral fertilization.

Key words: winter wheat, grain yield, varieties,
mineral fertilizers, seeding rates, analysis of variance.
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KponunBHWLbKUIA arpapHuin dhaxoBuii Koneax

MocTtaHoBKa npo6nemu. CBITOBE CinbCbKOrocno-
Aapcbke BMPOOHMLTBO MOCTIMHO CTUKAETLCHA 3 BUKMU-
Kamu, NoB's3aHUMKN 3 OBMEXEHICTIO BOOHUX PecypcCiB,
Jerpajauieto rpyHTiB Ta HEOOXigHICTIO NigBULLEHHS
NPOAYKTUBHOCTI  3eMenbHUX yrigb [1, c. 2327].
Y KOHTEKCTi BUPOLLyBaHHSI OBOYEBMX KYNbTYp, 30KpeEMa
Kpony, akTyanbH/MM € MOLUYK anbTepHaTMBHUX METOLIB
KynbTUBYBaHHSA, siki 6 4O3BONWMAM ONTUMI3yBaTu BUKO-
pucTaHHA pecypciB 6e3 BTpaT! BPOXaNHOCTI Ta SKOCTI
NpoAayKLii.

TpaguuinHe rpyHTOBE BUMPOLLYBaHHS Kpory, He3Ba-
)Karoum Ha CBOH MOLLMPEHICTb, XapaKTepu3yeTbCs 3Ha-
YHMMU BUTpaTaMy BOAW, CXUIBHICTIO 4O 3aXBOPIOBaHb,
nepegaBaHHs SKkux BigbyBaeTbCA 4Yepe3 IPyHT, Ta
HEMOXIMBICTIO KOHTPOMNIOBAHHA KMOYOBMX NapamMeTpis
XKMBMEHHS pOCIUH. 3 iHLOro 60Ky, rigponoHHi cucteMu
nepiogunyHoro 3atonneHHst (Flood & Drain) aBnsioTb
coboto iHHOBaLiHUIA NigXia 4O BUPOLLYBaHHS KynbTyp,
AKMA  3abesnedye Ginbll egeKkTUBHE BUKOPUCTAHHSA
NOXMBHUX PEYOBUH Ta Boawm [2, ¢. 200 ;3, c. 48].

MopiBHANBHE [OCNIAKEHHA NPOAYKTUBHOCTI Kpomny
copTy Aniratop npu BUPOLLYBaHHI B LMX ABOX CUCTe-
Max [03BOMUTb BUSIBUTU NepeBarv Ta HeJomiku Kox-
HOro mMeToAy, BCTAHOBUTW ONTMMAarbHi YMOBM BMPOLLY-
BaHHSA Ta po3pobuTy pekoMeHaauii ans arpapiis WoAo
BMOOpPY HambinbLl pauioHanbHOI TEXHOMOTIi KyNbTUBY-
BaHHs. Lle ocobnueo Baxnueo Ans YkpaiHu, gka mae
3HaYHUI NOTeHLian y po3BUTKY OBOYIBHMLTBA Ta MOXeE
CyTTEBO NMOCUNUTK CBOI NO3ULii HA PUHKY CBiXOI Mpo-
OYKUiT 3aBOSKN BMPOBAMKEHHIO Cy4aCHUX TEXHOMOTIN.

AHanis ocTaHHix pocnigkeHb i nyo6nikauin.
JocnimkeHHa B ranysi CinbCbKOroCrogapCbkuX Tex-
HOMOTiN MOKa3yTb, WO edEeKTUBHICTb BUPOLLYBaHHSA
OBOYEBMX KYIbTYP 3HAYHOK MIpOO 3anexuThb Big onTu-
Mi3aLii CMCTEM 3POLLEHHS Ta ynpaBniHHA MiKPOOHUMM
crinbHoTaMM B KOPEHEBOMY cepefoBuLli. Ak 3asHa-
yatoTb Kumar ta Gopal, micueBi MikpoopraHiamu Bigi-
rpatTb KI4YOBY porb y 3abe3nedeHHi ctanoro pos-
BUTKY CepefoBuLa, CNpUsoYM MOMINEHHIO SKOCTI
I'PYHTY Ta AOCTYNHOCTi MOXMBHUX PEYOBUH A1 POCIUH
[4, c. 871].

Barato cyyacHux pocnimxeHb akUeHTYHTb yBary
Ha BaXIMMBOCTI KpanernbHOro 3pOLUEHHSA SK edeKTuB-
HOro cnocoby OO0CTaBKM BOAW Ta MOXMBHUX PEYOBUH
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[0 KOpeHiB pocnuH. Lyu Ta konerm npoaemMOHCTpy-
Banw, Lo CUCTEMM KpanerbHOro 3POLLUEHHS BMIMBaKOTh
Ha MPOAYKTMBHICTb Ta 3MiHIOOTb MIKPOOHI CMinbHOTK
B aKTMBHUX 3€NieHUX CTiHax, CTBOPKOKYM CNpUSATIIUBI
YMOBM AN pO3BUTKY MIKpOOPraHiamis [6, c. 122646]. Li
Ta oro Koneru nNigTBepAUNK, Lo KpanenbHe 3pOLLIEHHS
B NMOEAHaHHI 3 NPaBUITbHUMWN arpOHOMIYHUMU NPaKTyW-
KamMKn 3Ha4YHO MOKpaLlye ITOOUULLEHHST 3abpyaHEeHNX
I'PYHTIB Ta BMMMBAE Ha BMICT OPraHiyHOI PEYOBUHU
B I'PYHTI [7, c. 164463].

[MoxuBHe KpanenbHe 3pOLUEHHSI BUSIBUNOCL MNep-
CMNEKTUBHMM METOAOM He nuvle Ansd BuaarneHHs
3abpyaHeHb, a N Ana ynpaeriHHA MiKpOOHMMUK Chinb-
HOTamMu Ta NONiMNWeHHS 3aCBOEHHSA NOXMBHUX PEYOBUH
pocnuHamu. JocnimkeHHa Wu Ta koner nokasanu, Lo
Taki cucTeMu CnpusitoTb 3MiHIi MiKPOOHOI CTpyKTypu
Ta MONiNwWyTb BUAANEHHS CTINKMX TiApOBYrNeBOAHIB
y 3abpynHeHux rpyHTax [10, c. 136331].

MikpoopraHiamu, 30Kpema OakTepii poay
Pseudomonas, BUSIBNAOTb  3HAYHWA  MOTeHuian
y MiABULLEHHI 3aCBOEHHSA MIKpOENeMeHTIB  poCnu-
Hamu. D'Incau Ta oro komaHga NpPoAeMOHCTpyBanu,
wo Pseudomonas putida, sika BupobGnsie nioBepauH,
crpusie MigBULLEHOMY 3aCBOEHHIO Mifi pocnnHamu
[9, c. 152113]. Andrade Ta konerM akuUeHTYKTb Ha
BaXXMMBOCTI KOMMEHCarnbHUX obniraTHMX aHaepob-
HVX BakTepi Ana 300pOB'S eKOCUCTEMMU Ta PO3POBKM
eeKTMBHUX cTpaTerin ix 36epiraHHs Ta 3aCTOCyBaHHS
[5, c. 550].

HesBaxatoum Ha [oCTYnHICTb iHopmauii npo
OKpeMmi acnekTu TiApOMOHHOIO Ta FPYHTOBOMO BMPO-
LyBaHHA, MOPIBHAMbHI AOCHIAKEHHA MPOAYKTUBHOCTI
KOHKPETHMNX COPTIB OBOYEBUX KynbTYp, AK OT Kpyny Ani-
ratop, Npu BMKOPUCTaHHI CUCTEM NepioguyHoro 3ato-
nneHHst (Flood & Drain) 3anuwatoTbcsi HEAOCTATHLO
BMCBITNEHNMM B HAYKOBIW NiTepaTypi, Wo obrpyHToBYE
HeoOXiaHICTb NpoBeAEeHH AAaHOrO AOCHIMKEHHS.

MeTa crtatTi. Meta po6oTu — po3pobka onTumarnbs-
HOI  TexXHonorii rigpPOMNOHHOrO BUPOLLYYBAHHA Kpomny
copTy Aniratop B ymoBax NniBKOBUX Tennuub 4 CBITno-
BOI 30HM YKpaiHM Ta NOPIBHAHHS KOro NpOAYKTUBHOCTI
3 TPaAMLUINHUM I'PYHTOBUM METOAOM.

MaTepianu i mMetoauka pocnigkeHHA. [docni-
[PKEHHs1 NpoBOAMNM Y HaykoBi nabopatopii «[igpo-



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

MOHHOMO BMPOLLYBaHHSA OBOYIB B KYMOMbHIA TennuLui»
kadenopu 3aranbHoro 3emnepobctea LleHTpanbHo-
YKPaTHCbKOrO HaLioHanbHOr0 TEXHIYHOro YHiBepcu-
Tety npotsarom 2019-2024 pokiB. Ons gocnigy 6yno
BMOpPaHO HaCiHHA Kpony copTy Aniratop, 3akynieHe
B HinepnaHgax. HaciHHsi 6yno niarotoBneHo 4o nocisy
3rigHO 3 HOpPMaTVBHUMWU BUMOramu. [lOBTOpPHICTb
pocnigy — TpbOXKpaTHa.

Bynun BMBYEHi KiNbKiCHi O3HaKW: BUCOTa POCIIWHWU,
JOBXWHA NUCTKIB, KiNbKICTb NMUCTKIB Ha POCIMHY, Aia-
METp PO3EeTKW, Maca OAHOI POCIMHK, 3aranbHa npo-
OYKTUBHICTb 3 OAMHUUI Nnowwi; deHOonorivHi: vac
nosiBu CXOAiB, Mepiog Big CXOAiB A0 TEXHIYHOI CTu-
rnocrTi, nepiog Big cxodiB 4O 3pi3y rotoBOi NpogyKuii
[11,c. 38;12, c. 42].

OuiHky MOp0BIOMETPUYHMX MOKA3HMKIB MPOBO-
avnu B Tpu dasun po3BMTKY pocnunu: 1) nepiog nosisu
nepmnx nucTkiB; 2) nepiog (opMyBaHHA PO3ETKU
nucTkiB; 3) nepiod TEXHIYHOI CTUMMOCTI Ta FOTOBHOCTI
0o 3pisy. B TpeTin dasi nposogunu 3pic rotosoi npo-
OyKUiT Ta il 3BaXKyBaHHS.

Y pocnifi BUKOpUCTOBYBaNUCS rigponoHHI cuctemu,
nobynoBaHi Ha MPUHLMMI NEePiogUYHOrO 3aTOMMEHHs
Flood & Drain.

Pe3synbratm pocnigxeHb. [lpy rigponoHHOMY
BMPOLLYBaHHiI Kpomny BMKOPUCTOBYETbLCH CreLjianbHuUiA
riiPONOHHUA KOHTEMHEp Ans BUPOLLYBaHHA, SKUA
BCTaBMNSAETbCA Yy CTaHAAPTHUIA AWMk (40x60 cm), wo
3a3Buyari BUKOPWCTOBYETLCS ANA I'PYHTOBOrO BMPO-
LyBaHHA. 3a UMM cnocoboM BUKOPUCTOBYETLCS CUC-
Tema nepioanYHOro 3aTonseHHs: HaciHHSA BUCIBAETLCS
Yy BHYTPILHIA KOHTENWHEp, SKUA MNOTIM HamnoBHIOKOTb
NOXWUBHUM PO34MHOM. KOHTEMHep 3 MOCIHUM HacCiH-
HSIM MEePEeHOCATb Yy NMPUMILLEHHSA ANS MPOPOLLYBaHHSA
Ta yKopiHeHHs [13, c. 969].

[Mpn 3amiHi NOXMBHOrO PO34MHY HeobXigHO cnia-
KyBaT 3a MOro piBHEM Yy BHYTPILUHbOMY KOHTEWHEPI,
[e BiH NOBMHEH 3anuwiaTucsa nocTinHuMm. HanyacTiwe
y Ui cucTemi BUKOPUCTOBYHOTLCS KOHTElHepu «banb
dacT», MeHLOo Mipoto — «Priekci-koHTeNnHepu».

[ocnioXeHHss nmokas3anu, WO Mpu BUKOPUCTAHHI
CUCTEMM MEPIOANYHOrO 3aTOMMEHHA Bara POCNVH Ta
NPOOYKTUBHICTL  30inbluytoTbes. [Mpu  BUKOPUCTaHHI
Liei cuctemu BiobyBaeTbCA MOCTiHA LMPKYNsLis Boau
3 PO3YMHEHUMMU Y Hili NOXMBHUMU pevoBuMHamu. Cuc-
TemMa 3abe3nedye BIOMIHHY LIMPKYMSLO MOXMBHOMO
PO34MHY Ta MOCTINHE HACUYEHHS KUCHEM KOPEHEBOI
cUCTEMMN.

OpgHak npy UMpKynsauii Bogu y CcuUCTeMi 3pocTae
Hebe3neka NoLUMPEHHsT XBOPOO, y TOMY YMCHi TPUBHUX.
Hebesneka nolwmpeHHs XBOpOG 3Ha4YHO 3MEHLLYETHCS
npy BUKOPWUCTaHHI 3BUYAMHOI CUCTEMW HanuBy BOAM.
3aBasKuM Ui cUCTEMI KOXKEH KOHTEMHep B iHOMBIQyanb-
HOMY MOPSiAKY 3amnOBHIETHCA MOXMBHUAM  PO34YMHOM
[14, c. 7]. NMaToreHw, AKLLIO BOHW NPUCYTHI Y NEBHOMY KOH-
TENHepI, He PO3HOCATLCS MO BCiX iHLLMX KOHTEMHEpPaX.

Y pamkax noctaeneHoro gocnigy 6yno nposegeHo
0BOMaKTOPHUIN ANCNEPCIHWIA aHani3 BAAMBY MeToay
BMPOLLYBaHHS (IPYHTOBUIA Ta FiAPOMOHHWIA) Ta YMOB
BMPOLLYBaHHS Ha KiNbKiCHi Ta AKiCHI MOKa3HWKM NPOAYK-
TUBHOCTI Kkpony copTy Aniratop. [ocnig nposoauBecs
B 3-X NMOBTOPEHHSIX 3 MeTO 3abe3nevyeHHs1 JOCTOBIp-
HOCTi pesynetaris (Tabn. 1).

Pesynsratu gocnigxeHHs MopOMETPUYHMX NOKa3-
HUKIB J€MOHCTPYIOTb AOCTOBIPHUIA NO3UTUBHUIA BNNNB
riApONOHHOro MeToay nepioguyHoro 3atonneHHsa Flood
& Drain Ha po3BMTOK BeretaTMBHOI Macu Kpomy COopTy
Aniratop. Bucota pocnuH npv rigponoHHOMyY BUPOLLLY-
BaHHi 6yna Ha 3,8 cM GinbLUO MOPIBHAHO 3 'PYHTOBUM
METOAOM, Lo CTaHOBUTbL NpupicT Ha 15,5 %. Lie moxHa
MOSICHATN KPaLLOK OOCTYMHICTIO MOXMBHUX PEYOBUH
npy MOCTIMHIA LMPKYNAUIT NOXWBHOMO PO34MHY B Fif-
POMOHHIN CUCTEMI, @ TaKOX ONTUMASIbHILLOK LIMPKY-
NAUIEI0 KUCHIO B KOPEHEBI 30Hi. Kpim Toro, ctabinbHa
BONoricTb cybcTpary npu rigponoHHOMY BMPOLLYBaHHI
cnpvsie BinbLL iIHTEHCYBHOMY PO3BUTKY HaA3eMHOI Yac-
TUHM pocnuHun [15, c. 158].

KinbkicTb NUCTKIB, sika € Ba)NMBUM MOKa3HU-
KOM MOTEHLiAHOI MpOAYKTMBHOCTI, BUsIBUNAcs Ha
1,4 WT. BMLWOK Npu rigpornoHHomy MeTtogi (14,2 npoTtu
12,8 nucTkiB). Lle cBigumTh Npo nigBuLLEHY aKTUBHICTb
PO3BUTKY NTMCTKOBOrO anapary Ta Kpalie acuminguinHe
HaBaHTaXEHHS NPV  TiAPOMNOHHOMY  BMPOLLYBaHHI.
Jlnctkn, coopmoBaHi B yMOBax rigponoHiku, manu
GinbLui NiHINHI po3MipKn: 4OBXMHA HAaWOOBLUOMO JNINCTKA
ctaHoBuna 19,5 cm nopiBHAHO 3 17,2 cM y r'pyHTOBOMY
BapiaHTi, a WwupwuHa nuctkie 6yna Ha 0,8 MM GinbLuoto.
Lli nokasHukM cBigyaTh Npo GinbLl iIHTEHCUMBHUIA OOMIH
PEYOBMH Ta Kpallle XXMBMEHHS POCIVH MpW TigpomnoH-
HOMY BMpOLLYyBaHHI. [liameTp po3eTku NUCTKIB TaKoX
BusiBMBCs Ha 1,8 cm OGinbwwum npu rigponoHHOMY
MeTogi, Wo 6e3nocepenHbO BNIMBAE Ha 3aranbHy rabi-
TYC POCMUHU Ta ii eCTETUYHI AKOCTI. YCi OTpMMaHi Bia-
MiHHOCTi nepeswuLyBanu piBeHb icTOTHOCTI (HIPos), WO
niaATBEPOXXYE AOCTOBIPHICTb pe3ynbraTiB.

Pesynbratv aHanisy npoayKTMBHOCTI Kpomy COpTY
Aniratop npu pisHUX MeTodax BUPOLLYBaHHS MOKasy-
10Tb CYTTEBY NepeBary rigponoHHOI CUCTEMM Nepioany-
Horo 3atonneHHs Flood & Drain (Tab. 2).

Maca opHi€i pocnuHu npu rigponoHHOMY BUPOLLLY-
BaHHi ctaHoBuna 32,5 r, wo Ha 4,1 r 6inble, Hix npu
BMPOLLYBaHHi B I'pyHTOBOMY cepenoBuLli (28,4 1), wo
Bignosiaae npupocty Ha 14,4 %.

Taka pi3Hnua obymoBneHa Kpalyow 3abesnedve-
HICTHO POCNMH NOXMBHUMK PEYOBUHAMU Ta ONTUMarb-
HILUMM BOOHUM PEXMMOM Mpuv TigPONOHHOMY BUPO-
LyBaHHi. [ocTinHa UMPKYrALis MOXMBHOMO PO34MHY
3abe3neyye cTabinbHe XXMBMEHHA POCMWH MPOTArOM
yCbOro nepiogy Beretauii, Togi sk Npy BUPOLLYBaHHI
B I'PYHTI MOXINVBI Nepiogn HEePiBHOMIPHOIO XXUBIEHHSA
BHACINIAOK KOMMBaHHSA BOMOrOCTi I'PYHTY.

3aranbHa NPOOYKTUBHICTb 3 OA4MHWLI MNAoLWi npu
rigpornoHHoOMy MeTtofi ctaHoBuna 3,8 kr/M?, Wo Ha
0,6 kr/m? (18,75 %) BuLLE, HiXX NPU I'PYHTOBOMY METOZi
(3,2 kr/m?). Lle € cyTTeEBUM MOKA3HMKOM €KOHOMIYHOI
eeKTMBHOCTI BUpOOHMUTBA. Baxnmeo Bigs3HauuTy,
LLIO CUPUWI BUXif rOTOBOI NPOAYKLii Npwn rigpOnoHHOMY
BupoLlyBaHHi gocsras 94,2 %, Toai SK Npu IpyHTO-
BoMY — 89,6 %. Pi3Huusa B 4,6 NPOLEHTHUX NYHKTU CBIf-
YNUTb NPO KpaLLy SIKICTb Ta MEHLLY BTpaTy Npu 30MpaHHi
Ta 06pobneHHi nNpoaykuii Npu rigpoONoOHHOMY METOZ,.
Buxig ToBapHOi mpoaykuii | knacy Takox OyB BULLMM
npv rigponoHHoMy BupoLlyBaHHi — 87,5 % nopiBHSAHO
3 82,3 % npu r'pyHTOBOMY MeTO/AI. Lle MoxHa noscHUTK
6inbll OOHOPIAHMM PO3BUTKOM POCAMH Ta Kpalum
KOHTPONeM 3a QiTocaHiTapHMM CTaHOM Mpu rigpo-
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Tabnuus 1 — MopcomeTpUYHi NOKa3HUKN PO3BUTKY POCIIMH Kpony copTy Aniratop 3anexHo

Big MeToAy BMPOLLYBaHHSA

Mopd omeTpuyHi NOKa3HUKKU

Kinbkictb OoBxuHa .
P ’ POCHUHY, LWIT. JINCTKA, CM ’ P ’
[ IAPOMIOHHIV METOR | 55 54 0 g 14,2 + 0,6 19,5+ 0,9 84+0,3 12,1+0,7
(Flood & Drain)
I'pyHTOBUI MeTOq, 245+0,7 12,8+ 0,5 17,2+0,8 76+0,2 10,3+ 0,6
A 0,36
HIPos B 0,25

Tabnuus 2 — Noka3HMKN NPOAYKTUBHOCTiI Ta eKOHOMiIYHOI e(heKTUBHOCTiI BUpPOLLYyBaHHSA Kpony

copty Aniratop

MopdomeTpuyHi NOKa3HUKKU
. . Buxin ;
MeTton -~ . Cupun Buxig, .. ExkoHomiuHa
BMpOLLYBaHHS Maca ogHiei npo,qu'l;VIBHICTb FoTOROI TOBapHOI eeKTUBHICTD,
pocnuHu, r 3 M2, KT npoayKuii. % npoaykuii | FpHIM?
poaykuil, knacy, %
ioponoHHUI
metop (Flood & 325+1,2 3,8+0,15 942+1,5 87,5+1,8 1540 + 45
Drain)
I"pyHTOB|/||7| meTton [28,4+1,0 3,2+0,12 89,6 +1,3 82,3+1,6 1280 + 40
A 15,39
HIPos B 18,85

noHHoMy Metopi. EkoHomiyHa edbeKTUBHICTb, pospa-
XOBYHOUM 3a cepefHiMu UiHamMu peanisauii npoayk-
uii, cknagana 1540 rpH/mM? npu rigpoONoOHHOMY MeTOoZj
npotn 1280 rpH/M? Npu FPYHTOBOMY, LLO AA€E Pi3HMLIO
B 260 rpH/m? (20,3 % npupocTy).

®deHonorivHi gaHi AEeMOHCTPYOTb 3HauYHI Pi3HULI
y Temnax po3BUTKY POCIUH KPOMy Npu pisHUX MeTogax
BupoLLyBaHHs. Nepiog Big cxofiB A0 NOSIBU MepLioro
nnucTKa npu TiAPOMOHHOMY BUPOLLYBaHHI CTaHOBUB
5,2 gH4a, wo Ha 0,6 OHs MeHLue, HiXX nNpy I'PyHTOBOMY
metogi (5,8 aHs). Lle cBiguntb Npo npuckopeHe npo-
POCTaHHS HaCiHHA MpW ONTUMaribHWX YMOBax BOMO-
rocTi Ta Temneparypu, ki 3abesnevye rigponoHHa cuc-
Tema. Nepion hopMyBaHHS PO3ETKM NP rAPONOHHOMY
meTogi 3avmaB 14,1 gHs npotu 16,3 AHiB Npw rpyHTO-
BOMY MeTogi, WO Ha 2,2 aHA MeHLwe (Tab. 3).

Take CKOpOYEHHs BereTauiiHOro nepiogy € Kpu-
TUYHO BaXNMUBMM [N KOMEPUINHOro BMPOOHULTBA,
OCKINbKV JO3BONSE OTPMMaTK Binblue LUKMIiB BUPOLLY-
BaHHS Ha pik Ta NiABULLMTY 3aranbHy NPOAYKTUBHICTb
Tennuui.

3aranbHa TpuBanicTb Beretauii Big cxodiB 40 Tex-
HIYHOT CTUMMOCTI MpPWU  TiAPOMOHHOMY BWPOLLYBaHHI
ctaHoBuna 32,0 gHsA, Wo Ha 3,2 gHA MeHLUe, HiX npu
rpyHToBOMY MeTogi (35,2 gHs). Lle o3Havae, wo npu
rigpOMNOHHOMY METOAi MOXHa OTpMMaTy [O0A4aTKOBUWA
LMKIT BUPOLLYyBaHHA Kporny npnbnunsHo Ha 10 % 3a pik,
L0 Aa€ CyTTEBUM EKOHOMIYHUI edekT. lNepioa TexHiy-
HOI CTUrNOCTi TpMBaB y cepedHboMy 3,5 AHA npw rigpo-
NOHHOMY MeTofi Ta 2,8 AHSA Npu IPYHTOBOMY METOA,.
BinblW OOBrMIN Nepiog TEXHIYHOI CTUIMOCTI Npw Tigpo-
NoHHOMY MeToAi 3abesnevye Oinbluy FHYYKICTb MNpu
nnaHyBaHHi 30MpaHHs npoaykuii i [o3BONAE Kpalye
CMHXPOHI3yBaTK po3pi3 3 rpadpikom peanisadii.
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Pesynbtat  deHonoriyHux crnoctepexeHb CBia-
YyaTb, WO rigpomnoHHa cuctema 3abesneyye npucko-
peHe pO3BUTOK POCIMH Ha BCiX eTanax Beretawii.
Lle nos'a3aHo 3 onTumanbHUM 3abesneyeHHsM poc-
NVH NOXUBHUMMN PEYOBMHAMU, BOAOK Ta KUCHEM npwu
NOCTINHIN UMPKyNsauil NoXXmBHOro pos4dmny [16, c. 107].
Kpim Toro, ctabinbHa Temneparypa Ta BOMOrICTb Y rif-
POMOHHIN cUCTEMi CnpusoTb Binbll PiIBHOMIPHOMY Ta
iHTEHCUMBHOMY PO3BUTKY. CKOpPOYEHHS LWKITy BUPO-
LWyBaHHA Ha 3,2 OHA MOXe 30aBaTUCA HE3HaYHUM,
ane npv NOCTIVHOMY BMPOLLyBaHHI NPOTArOM POKY Lie
3abe3neyye OTpYMaHHs OOAATKOBUX ypoXaiB Ta Mia-
BMLLYE E€KOHOMIYHY edEeKTUBHICTb BUpPOOHMLTBA. Bci
BiAMIHHOCTi Y (PeHOMOri4YHMX CMOCTEPEXEHHAX Mnepe-
BULLYBanu piBeHb icTOTHOCTI (HIPos), WO MiaTBEpAXYE
[OCTOBIPHICTb Ta HaAiNHICTb OTPMMaHWX pe3ynbTaTiB.

BucHoBku. lNpoBeneHi AoOCNigKeHHsT NpoayKTUB-
HOCTI kpony copTy Aniratop npu BUPOLLYBaHHI B 'pyH-
TOBOMY CepefoBULLi Ta riApPOMNOHHIN cucTemi nepioguy-
Horo 3atonneHHs Flood & Drain nokasanu nepesary
rigpONOHHOIro MeToAy 3a BiNbLUICTIO MOKa3HWKIB.

OTprMaHi MOpPhOMETPUYHI NOKa3HWMKK NiSTBEPOXKY-
t0Tb NO3UTWMBHUI BMNIMB FiAPOMNOHIKM:

1) BucoTta pocnuH Ta KinbkicTb NUCTKIB Oynu 3Ha-
yHO BuUWMMK (Ha 15,5 % Ta 1,4 wTt. BigNOBIQHO) Npu
BUKkopucTaHHi cuctemun Flood & Drain. Lle, iMoBipHO,
NOB'A3aHO 3 KPALLOK OOCTYMHICTIO MOXMBHUX PeYo-
BMH MPW MOCTINHIA LMPKYNALii NOXMBHOIO PO34MHY Ta
ONTUMAarnbHOK LMPKYNALIE0 KUCHIO B KOPEHEBIW 30Hi.
HeobxigHo YyMOBOW Anst OTPUMaHHS cTabinbHUX ypo-
XaiB € came 36anaHCOBaHUI MiHepanbHWIA cknag Ta
NOCTiIHa UMpKynsauia kucHio [17, ¢. e0248662].

2) Maca ogHiei pocnvHK Ta 3aranbHa NpoayKTUB-
HiCTb 3 1 M? Npu TigPONOHHOMY MeTodi Bynu BULLUMM



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

Tabnuus 3 — deHonorivyHi cnocTepeXeHHs Ta TPMBaNiCTb LMKy BUPOLLYBaHHA Kpony copTy Aniratop

MopdomeTpnyHi NOKa3HUKKU
Mepion . . .
MeTop Big cxopis MNepiopg, Ilicp)'oi'g B'éq 3aranbHa T(IE-IXeri:-IoI-‘IqO'I'
BUpOLLYyBaHHA A0 nosiBn po3copmyBaHHA -rexﬂiq::‘)'i TpuBanicTb CTUMMOCTI
nepworo pPO3eTKU, AHi CTUMOCTI. aHi BereTauii, gHi Hi ’
NUCTKa, OHi ' A A
FigponoHHu meToq
(Flood & Drain) 52+03 14,1£06 32,0+0,8 32,0+0,8 3,5%0,2
r'pyHTOBMVl meToa 58+0,3 16,3+0,7 35,2+0,9 35,2+0,9 2,8+0,2
A 0,47
HIPos B 0,57

Ha 4,11 (14,4 %) Ta 0,6 kr/m? (18,75 %) BignosigHo. Lle
niaTBepOXye, Lo COpTOBi 0COBNMBOCTI (reHoTun), Tex-
HOMOrisi BUPOLLYBaHHSA Ta iX B3aemogis MarTb JOCTO-
BipHUI BMIMB Ha NPOAYKTMBHICTL [18, ¢. 760].

3) BopgHouac, BUpOLLYBaHHA Y I'PYHTI BCe X Aarno
POCMMHM 3 MiLHIWMM cTebrnom Ta KpaLlo opraHonen-
TUYHOK SKICTIO NUCTS, O MOXe OyTu BaXNMBUM Ans
NEBHUX CETMEHTIB PUHKY.

lpponoHHnin MeTop 3abe3neyrB CKOPOYEHHS 3ararb-
HOi TpuBanocTi Beretauji Ha 3,2 gHi (3 35,2 gHiB o
32,0 gHiB). Lle € KpUT1YHO BaXnMBUM AN KOMEPLLINHOMO
BMPOOHWLTBA, OCKINbKM [03BONsSE OTpumaTty Ginblue
LMKNiB BUPOLLYyBaHHS Ha pik (NprbnusHo Ha 10 % GinbLue)
Ta NigBULLIMTYK 3aranbHy NPOAYKTUBHICTb TENSKL.

PisHnus B €KOHOMIYHiINn edeKTUBHOCTI
(1540 rpH/M?> npotn 1280 rpH/M?) CTaHOBUTL
260 rpH/m? (20,3 % npupoCTy) Ha KOPWUCTb Tigporno-
Hiku. Bumin Buxig ToBapHoi npoaykuii | knacy (87,5 %
npotn 82,3 %) Takox CBigYUTb NPO KpaLunii KOHTPOSb
3a hiTocaHiTapHUM cTaHOM Ta BinbLL OOHOPIAHMI PO3-
BWUTOK POCIIVH Y TAPOMOHHIN CUCTEMI.

BucHoBku nigcuniooTb pesynstatv MiKHapOOHWUX
OOCTiIXKeHb, WO BKa3ylTb Ha BaXNMBICTb 36GanaHco-
BaHOIO XMBIMEHHSA Ta LMPKYNALUil KUCHIO Ta Ha nosu-
TUBHWI BMMB IHTEHCUBHUX TEXHOMOTIN, TaKMUX SIK Kpa-
nenbHe 3poLUEeHHs (L0 Mae CXOXi NPMHLUMNN JOCTaBKM
NOXUBHUX PEYOBWH), HA 3MiHY MIKPOOHUX CMiMbHOT Ta
noninweHHs 3aCBOEHHS NOXMBHUX pevoBuH [16, 20].

Xoua y CBITOBIN niTepaTypi € AaHi Npo nepesarun
rigpOMnoOHiKK 3aranoM , KOHKpeTHe nopiBHAHHA Flood
& Drain gna kpony copTy Aniratop € HegoCTaTHbO
BUCBITNEeHUM [21, c. 7]. Lle gocnig)XeHHs 3anoBHIOE L0
nporanuHy, Hagawuyy KOHKPETHi KifbKiCHI MOKasHUKK
Ans BUbopy TEXHONOTiT BUPOLLYBaHHS B YKpaiHi.

Pesynbratv matoTb 3HaYHY NPaKTUYHY LiHHICTb ANS
KOMepUiHUX TeNnMYHUX rocnodapcTs B YkpaiHi. lig-
pornoHHa TexHonoris Flood & Drain moxe 6yTn peko-
MeHOoBaHa sk onTUMarnbHa AN BUPOLLYBaHHS Kpony
copTy Arniratop, OCKinbKu:

1. 3abesneuye BuLLYy BpoxxanHicTb (Ha 18,75 %) Ta
€KOHOMIYHY edekTuBHICTb (Ha 20,3 % Buwa).

2. Ckopodye LMK BUPOLLYBaHHS Ha noHaa 3 OHi,
[03BONSAYM OTpMMaTK BinbLue ypoxaiB 3a pik.

3. [os3Bonsie 3MEHWUTU BUTPATU Ta BUBIMbHUTU
3HayHi 06CArv rpyHTy ANs iHWKX Linen.

Mopanblwi gocnimpkeHHss OyaoyTb CApAMOBAHI Ha
ONTUMI3aLil0 PEeXUMIB OCBITIIEHHS, TemnepaTtypu Ta
cknagy NOXMBHOIMO PO34MHY ANSA NiABULLEHHST NpoayK-
TUBHOCTI Ta SKOCTI.
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KoBanboe M.M., LUWeB4yeHko O.0., Muxan-
noea [1.0. lNigponoHika Flood & Drain sik dakTop
niABULLEHHA BPOXaMWHOCTi Ta €KOHOMIYHOI edhek-

TUBHOCTI Kpony aniratop B ymoBax 4-i CBiTNnoBoi
30HM YKpaiHu

B crarTi ekcnepumeHTanbHO OOCHiMKEHO Ta
06r'pyHTOBaHO OCOGNMBOCTI POCTY Ta PO3BMTKY Kpony
copTy Aniratop B I'PyHTOBOMY CepefoBuLLi Ta rigpo-
MOHHIN CUCTEMI NepioANYHOrO 3aTOMIEHHA B yMOBax
nniBkoBOI Tennuui 4 cBIiTNOBOI 30HM YkpaiHu. MeToro
poboTu 6yna po3pobka onTMMansHoi TEXHOMOTII rigpo-
MOHHOIO BMPOLLYBaHHS Kpony copTy Amiratop B yMoO-
Bax MMiBKOBUX Tennuub 4 CBIiTNOBOI 30HM YKpaiHu Ta
NOPIBHAHHS MOro NPOAYKTUBHOCTI 3 TpaAWLiIHUM I'pyH-
ToBMM MmeTogom. Metogm. [ocnigkeHHs npoBoaunm
y HaykoBii na6opatopii LleHTpanbHoykpaiHCcbkoro
HauioHanbHOro TEXHIYHOro YHIBEPCUTETY MNPOTHAroM
2019-2024 pokiB. byno npoBegeHo ABOGAKTOPHMWN
AncnepcinHvin aHania BMAMBY MeETOAY BUPOLLYBaHHS
('pyHTOBWMIA Ta rigponoHHui Flood & Drain) Ha KinbKicHi
Ta AKICHI MOKa3HMKN NPOAYKTUBHOCTI Kpony copTy Ani-
ratop. BuBuyanuca mopgomeTpuyHi (BUCOTa, KinbKiCTb
NNCTKIB, Maca OfHiel pocnuHu) Ta deHonoriyHi (Tpu-
BaniCTb Beretauii) NMOKa3HUKM, a TaKoX EKOHOMiYHa
edekTmBHiCTb. Pe3synbraTtu. BcTtaHoBneHo OocTosip-
HWUIA MO3UTUBHWIA BNMMB rigponoHHoro metoay Flood &
Drain Ha possuTOK kpory. CopTu, BUPOLLEHI Ha rigpo-
MoHiLi, Manu B6inbLUy BUCOTY Ta BULLLY NPOAYKTUBHICTb.
MpoaykTuBHICTE: Maca ogHiei pocnuHm Byna BULLOO
Ha 14,4% (32,5 r npotu 28,4 1), a 3aranbHa NPoayKTUB-
HicTb cTaHoBuna 3,8 kr/m?, wo Ha 18,75% BuLlle, Hix
npu rpyHToBomy meTogi (3,2 kr/m?). MopdomeTpryHi
nokasHukn: Bucota pocnuH 6yna Ha 15,5% 6GinbLuoto,
a KinbKiCTb NUCTKIB — Ha 1,4 LUT. BMLLOO NpU rigponoH-
Homy meTogi. EkoHomidHa edhekTuBHICTb: [iaponoHika
3abesneunna eKoOHOMiYHY edheKTUBHICTb Y 1540 rpH/m?,
o Ha 20,3% 6inbLue (pisHnusa 260 rpH/m?2). deHonoris:
BaranbHa TpuBanicTb BereTauii ckopotunacs Ha 3,2
AHs (3 35,2 0o 32,0 AHIB) Ha KOPUCTB TiAPOMOHIKN.

BucHoBku. TigponoHHUn meTon nepioguyHoro
3atonneHHs Flood & Drain noka3aB nepeBary 3a 6inb-
LWICTIO MOKa3HWKiB, 3abe3nevyroumn BULLY BPOXKANHICTb
Ta EKOHOMiYHy eeKTMBHICTb. CKOpPOYEHHS LMKy
BMPOLLYBaHHs1 O3BOMSiE OTpUMaTh NpubnusHo Ha 10%
Ginblwe ypoxaiB Ha pik. Xo4ya rpyHTOBMI MeToq Aae
POCIMHU 3 MiLHILWMM cTebNOM Ta KpaLlow opraHonen-
TUYHOIO SKICTHO NINCTS , rigponoHHa TexHororis Flood &
Drain pekomeHgoBaHa Sk onTumarnbHa AN KOMepLini-
HUX TEMMMYHMUX rocnogapcTs B YKpaiHi.

KnroyoBi cnoBa: kpin, copT Aniratop, rigponoHHa
TexHonoris Flood & Drain, Bucota pocnuHu, npogyk-
TUBHICTb, AUCNEPCINHWIA aHani3.

Kovalov M.M., Shevchenko O.0., MichailovaD.O.
Flood & Drain hydroponics as a factor increasing
the yield and economic efficiency of alligator dill in
the conditions of the 4th light zone of Ukraine

In the article, the peculiarities of the growth and
development of Alligator dill in the soil environment and
the hydroponic system of periodic flooding in the con-
ditions of the film greenhouse of the 4th light zone of
Ukraine were experimentally investigated and substan-
tiated. Purpose. The aim of the work was to develop
the optimal technology for hydroponic cultivation of dill
of the Alligator variety in the conditions of film green-
houses of the 4th light zone of Ukraine and to com-
pare its productivity with the traditional soil method.
Methods. The research was conducted in the scientific
laboratory of the Central Ukrainian National Technical
University during 2019-2024. A two-factor variance
analysis of the influence of the growing method (soll
and hydroponic Flood & Drain) on the quantitative and
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qualitative productivity indicators of Alligator dill was
conducted. Morphometric (height, number of leaves,
weight of one plant) and phenological (vegetation
duration) indicators, as well as economic efficiency,
were studied. Results. A reliable positive influence of
the Flood & Drain hydroponic method on the devel-
opment of dill has been established. Hydroponically
grown cultivars were taller and more productive. Pro-
ductivity: Weight per plant was 14.4% higher (32.5g
vs. 28.4g) and total productivity was 3.8kg/m?, 18.75%
higher than the soil method (3.2kg/m?). Morphometric
parameters: The height of the plants was 15.5% higher,
and the number of leaves was 1.4 pcs. higher with the
hydroponic method. Economic efficiency: Hydropon-
ics provided an economic efficiency of UAH 1,540/m?,
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which is 20.3% more (a difference of UAH 260/m?).
Phenology: The total length of growing season was
reduced by 3.2 days (from 35.2 to 32.0 days) in favor
of hydroponics. Findings. The hydroponic method of
periodic Flood & Drain showed superiority in most indi-
cators, providing higher yields and economic efficiency.
Shortening the growing cycle allows for approximately
10% more harvests per year. Although the soil method
produces plants with a stronger stem and better organ-
oleptic quality of the leaves, the Flood & Drain hydro-
ponic technology is recommended as optimal for com-
mercial greenhouse farms in Ukraine.

Key words: dill, Alligator variety, Flood & Drain
hydroponic technology, plant height, productivity, dis-
persion analysis.
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MocTtaHoBKa npo6nemu. Xonogok nikapCbKuia,
cnapxa nikapcbka abo acnaparyc BiZHOCUTbCSI [0
ManonoLwnpeHnx AenikateCHMX oBOYEBUX pPocnvH [1].
Y 2000 poui nnaHTauji uiei kynsTypu y cBiTi 6yno Bia-
BegeHo 1,065 mnH ra, y 2020 poui — 1,581 mnH ra.
Y 2023 poui 3 nnowi 1,613 mnH ra 6yno 3i6paHo
8,594 mnH T. Banosuii 36ip MONoaMx NaroHiB Xornoaky
nikapcbkoro 3a 20-Tu pivHMIA Nepiog 36inbLmMBCSA BOBIYi
[2]. OocnimpkeHHs1 6araTbOX BYEHUX € CBIAOLITBOM TOrO,
WO HanbInbWWA BMAMB Ha NPOAYKTUBHICTb, SAKICTb
TOBapHOI NpoAyKUil MatoTb KNiMaTUYHI Ta TEXHOMOTIYHI
npunoMu BUPOLLYYBaHHSA pocnuH [3; 4]. MpyHTOBO-KNI-
MaTUYHi yMOBM YKpaiHu € CPUATIIMBUMU S BUPOLLY-
BaHHA L€l 0BO4EBOi pocnuHN. EekTnBHICTb BUpOLLY-
BaHHA paHHbOI NPOAYKLi, 3HAYHOK MIpOt0, 3anexuTb
Bil reHeTU4YHUX 0cobnMBOCTEN, CKOPOCTUIMOCTI, BPO-
XamnHocTi copTy abo ribpugy Ta Big TexHomnorii BUpo-
LLlyBaHHS.

AHaniz ocTaHHix pocnigkxeHb i nyb6nikauin.
Xonopok nikapcbkuin (Asparagus officinalis L.) — ogHa
3 HanbinbL cTapogaBHiX GaraTopiYHMX TpaB SSHUCTUX
POCNUH, BigHOCUTbCS OO0 poavHu  CnapxeBux
(Asparagaceae). £k OBOYEBY KynbTypy L0 POCIUHY
KynbTUBYIOTb MalXe Ha BCiX KOHTMHeHTax [5]. o kpaiH-
nigepi., WO € HaWbiNbLWKUMK BUpoGHMKamn y 2023 poui,
BioHocATbes Kutan (7,441 mnH 1), Mepy (356,7 Tnc. T)
Ta Mekcuka (347,29 Tuc. T). B €Bponi kpaiHamu-nige-
pamu € Himewunna (111,9 Tuc. 1), ITania (51,88 tuc. 1),
IcnaHis (44,14 tuc. 1), ®paHuida (27,34 tnc.T). KpynHum
ekcnopTepoM y €sponi € NonbLa, ae nnowi 36inbLwu-
nneca 3 204 ra (2016 p.) o 2,2 tuc. ra (2023 p.) [2].
XOnoAokK nikapcbKnii BiGHOCUTLCA A0 pO3AdifibHoCcTaTe-
BMX ABOOOMHMX pocnuH. MNig3emMHa YacTnHa pocrvHu
cknagaetbcst 3 cnabo poaranyXeHoro, MoTOBLLEHOro
naroHa, Lo yTBoptoe 3 6okiB m’acucTti 6ynbbu umniH-

OpWYHOT hopMK, Oe HaKoMUYyeETbCA OCHOBHa Maca
nnactTmyHnx pedvosuH. [licna 3vmMoBoro nepiody, 3a
30inblUEHHS cepefHbogoboBOI  TemnepaTypyu MOBi-
Tpsa Ao 10°C 3 6pyHbOK nig3emHoro crebna BigpocTa-
l0Tb MOIOAI COKOBMTI i HixkHi maroHu. Ix picT i po3su-
TOK BiAOyBa€eTbCA 3@ paxyHOK PO34YMHHUX BYINEBOAIB,
AKi MICTATBCS Y NiA3EMHIN YacTuHi pocnuHu [6]. CTikn
(naroHwn), WO 3HaxoasTbCA B LWApi rpyHTY 6e3 cBitna
€Tioni3yrThCs, @ BUXOOAYN Ha MOBEPXHIO — 3ENEHII0Th.
B npoueci nmoganblioro po3BUTKY naroHn rpyobilia-
10Tb | AepeB’aHitoTb. Monoai naroHn AOBXWHOK 25 cm
MicTatb: 8—10% cyxoi pevoBuHM, UykpiB — 1,8-3,6%,
BiTaMiHiB: ackopbiHoBoi kucnotn — 10,4-53,0 mr/100 r
(eTionoBaHi naroHun) i 90,4-110,6 (3eneHi naroHwu),
HiKOTMHOBOI kucnoTtu Ginbwe 1 mr/100 1, KapoTuHy
(3eneni) — 0,5-2,0 mr/100 r. Takox y maroHax Mic-
TATbCA BiTamiHu rpynu B, ackopbiHoBa i chonieBa Kuc-
NOTW, PYTUH, MiHepanbHi pe4oBuHU: hocdop, KanbLin,
Kanin HaTpin, MarHini, noa, mMapraHeupb, 3aniso, cipka,
Migp, dTop [7]. Beboro igeHTudikoBaHo 94 cronyku,
WO Hanexartb 40 Pi3HMX XiMIYHMX KnaciB, Takux $K:
OpraHiyHi KMCroTK, aMiHOKMCNOTW, NenTUan Ta NOoXigHi,
nonideHonu (riAPOKCMKOPUYHI KMCNOTK, ¢hriaBoHONM,
nirHaHyW Ta HopnirHaHu), okcuniniin Ta iHwi. Cepeq
HUX 74 cnonyku BrepLue onucaHi B LboMy OBodi [8].
AcnapariHoBa Kucnota, WO € OCHOBHOK IliKapCbKOH
PEYOBMHOK XOMOAKY MiKapCbKOro Aye KopucHa Ans
cepueBO-CyauHHOI cuctemmn noauHn [9] CrepoiaHi
CarnoHiHNW MalTb aHTUOKCUMAAHTHI, aHTMOaKTepianbHi,
aHTUBIPYCHI BMACTUBOCTI, CNPUSAIOTb 3HWKEHHIO LIYKPY,
LIKIANMBOrO XONECTEPUHY B KPOBi MOAWHW, NiABULLY-
10Tb iMyHiTET NntoamHu [10].

YcnilwHe npomucrnoBe BMPOOHULTBO TOBapHUX
naroHiB BMMarae 3HayHuX BUTPAT, cneumdiyHux ymoB
HaBKOMULUHBOIO CepedoBuLLla Ta METOAIB BMPOLLY-
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BaHHA [6]. [Ins 3aknageHHs NpOMUCMOBUX MaHTauin
BMKOPUCTOBYIOTb cafxaHui ribpuais. baratopidyHui
O0CBIf € CBIAOLTBOM TOrO, LLIO YOrOBidi ribpnan MatoTb
Oinbly NpoAYKTUBHICTL TOBapHMX naroHiB [11]. Bee-
OEHHS Y TeHOTUN HOBUX FEHIB 3 OMKUX BUAIB XOrogky
NiKapCbKOro MOXe [[OMOMOITU BUPILUUTY iCHYIOYI Ha
JaHMn 4Yac obOMexeHHs piBHIO BpoxanHocTti [12].
CenexkuinHi komnaHii npautoTb Hag CTBOPEeHHsIM bara-
TonnoigHux ribpuais [13]. Y [depxaBHWIA peecTp COpTiB
POCHVH, NpUAaTHMX 40 NOLWMPEHHS B YKpaiHi 3aHeCeHi
riopuau iHozemHoi cenekuii ‘Baklim’, ’Grolim’, 'Gijnlim’,
‘Bacchus’, ‘Cumulus’, ‘Prius’, ‘Cygnus’, ‘Erasmus’.
Mepwunin copT ApXKeHTenbCcbka OyB 3aHeceHui [0
OepxaBHoro peecTpy copTis pocnuH y 1950 poui [14].

MeTta pocnigxeHb. Po3pobrneHHsi OCHOBHUX erne-
MeHTIB Oionorisauii TexHOnorii BUpOLLYBaHHS HOBMX
ribpuaiB XonodKy nikapCbKOro 3a KpanmvHHOro 3po-
LWeHHs B ymoBax liBaHsa YkpaiHu.

MeToau Ta matepianu gocnigkeHb. JOCNimpKeHHS
NpoBOAUNM Ha AOCHIAHOMY MONi IHCTUTYTY KMiMaTuyHO
opieHTOBaHoro cinbcbkoro rocrnogapctsa HAAH (cen.
HapoHinpsiHcbke, XepcoHcbka 06r.) y 2022-2024 pp.
'PyHT [OCRIAHOTO MOMS TEeMHO-KalITaHoBUIA crabo-
CONOHLOBATUN  CEPEeaHbOCYIMMHKOBUA. YMICT rymycy
B opHomy wapi (0-30 cm) cknapae 2,14%, 3aranb-
Horo asoty — 2,24%, pyxomoro ¢poccpopy 1 06MiHHOrO
Kanito — BignosigHo 62 i 323 mr/kr abCconTHO CyXoro
rpyHTy. Cxema pocnigy: cdaktop A — ribpug F, acna-
parycy: 1) ‘Grolim’; 2)Gijnlim’; 3) ‘Baklim’ cenekuii
Limgroup BV (Hipepnangu). ®aktop B — BHeceHHs
pobpus: 1) 6e3 BHeCeHHS (KOHTPOrnb); 2) BHECEHHS
biopobpmea bionpodepm. ®Paktop C — MynsdyBaHHS
rpsif YOpPHOK MONieTUNEeHoBO MriBko: 1) 6e3 Mynb-
4yBaHHS; 2) MynbvyBaHHS rpsg. [oBTOpHICTL gocnigy
YoTMpWpasoBa, 3aranbHa nrowa AinsHkn — 14 M2,
obnikoea — 10 M2 OpHopiyHi campkaHui 6ynu Buca-
oxeHi 20 nuctonaga 2018 p. Cxema BucagXyBaHHS
capKaHUIB LUMPOKOPSAHA, 3 LUMPUHOK MiXpaaasa 2,2 M,
BiAcTaHb Mk pocnuHamu y psagky 20 cm. CyyacHe Gio-
0o6pueo bionpodepm (piaka dpopma) oTpUMyoTb METO-
AOM TepModinbHOI bepMeHTaLii opraHiyHUX marepia-
niB i Biaxopis Big nepepobku aepesuHU. [1o3a BHECEHHS
6ionobpviea — 2 n/ra pa3om 3 NONMBOM MiCMNs 3aKiHYEHHS!
300py Bpoxar. 3BOMNOXEHHSI I'PYHTY 3AiiCHIOBanu 3a

[OMNOMOTO0  CUCTEMW  KPaniMHHOMO 3poLueHHs. [1po-
NBM NpM3HaYanucs 3a piBHa NepeanonMBHOI BONOrOCTi
rpyHTY 70% HammeHwoi BomnoroemkocTi (HB) y wapi
rpyHTYy 0-100 cm. Y 2022 poui 6yno npoeefeHo 9 nonu-
BiB, HOpMa 3POLLEHHS 3a Nepiof BereTaLii poCnmnH CTaHo-
Buna 1170 m®/ra, y 2023 poui — 10 nonueis i 1230 m%/ra,
y 2024 poui — 16 nonueis i 2150 m3/ra. XimiyHuii aHa-
ni3 MmaroHiB crnapxi BKMOYaB BU3HAYEHHS Y MaroHax
BMicTy cyxoi pevoBuHun (OCTY 7804:2015), 3aranbHoro
uykpy (OCTY 4954:2008), ackopbiHoBoi kucrotn (ACTY
7803:2015), HiTpatis (ACTY 4948:2008).

Pe3synbratm pocnigkxeHb. BcrtaHoBneHo, Lo
HasecHi 2022 poky BigHosunu Beretauito 90,0-98,0%
pocnuH (puc. 1).

36epexeHicTb pocnuH nicnst aumu y ribpuay Grolim
ctaHoBuna 97,0%, y Gijnlim — 94,0%, y Baklim —
92,2%. B ymoBax 2023 poky (m’'aTui pik KynsTypw) Bia-
3Ha4yeHo 77-83% poCnuH Big KINbKOCTI BUCAMKEHUX
capxaHuiB. Ha pinaHkax ribpugy Grolim 36epernocs
82,5% pocnuH, y Gijnlim — 80,0%, y Baklim — 78,5%.
HaBecHi 2024 poky (LIOCTUiA piK KynsTypu) BigHOBUNN
BereTauito 73—-80% pocnuH.

MorogHi ymoBuM (cepegHbogoboBa TemnepaTypa
MOBITPSA) MalTb 3HAYHMI BMNAMB Ha NOYaTOK BiApOC-
TaHHs naroHiB (306mpaHHa Bpoxato) [15]. B Hawwmx
OOCMiAXEHHAX B yMOBaxX MPOXONOAHOI BECHSAHOI
norogn 2021 poky MacoBe BiOPOCTaHHA MoOroaux
naroHie 6e3 MynbdyBaHHS Big3HayeHo 28—30 KBIiTHS.
Y 2022 poui macoBe BigpOCTaHHS MOSIOAUX MaroHiB
BiA3HauYeHOo 25-28 kBiTHSA, y 2023 poui — 23—26 KBIiTHS,
y 2024 poui — 20-25 kBiTHA. MynbdyBaHHA rpsf, 4op-
HO MOMIeTUNEHOBOK MIIBKOK [03BOMSIE po3nodaTu
36ip ypoxato Ha 68 fib paHilue, Hixk 6e3 Mynb4yBaHHS.
MacoBe cTebnyBaHHs pocnvH 6e3 Mynb4yBaHHS Cro-
cTepiranocb 18—22 TpaBHs, UBITIHHA — 25-30 TpaBHS.
KiHeub akTVBHOI BereTauii pOCnuH (NMOXOBTIHHA NUCT-
KiB) BigMi4yeHo 12—18 OBTHS.

3a pgaHumm T. M. Onggo at al. NpogyKTUBHICTb
POCINNH 3HaYHOI MIpOK 3anexuTb Bif BiKy nnaHTaui
[16]. Hawi pocnimkeHHs nokasanu, Lo Ha 4veTBep-
TUIA PiK BUPOLLYBaHHSA (MATUMI PiK KynbTypy) BpOXamn-
HICTb Monoamx naroHis ribpuay ‘Grolim’ ctaHoBuna
2,29-2,75 7/ra, ‘Gijnlim’ — 1,99-2,64 T1/ra, ‘Baklim” —
2,67-3,17 1/ra (tabn. 1).

36epexeHicTb pocnuH, %
N
o

98 95 98 97 95 g o3 9o 95

BapiaHTt

90 93 91

7891011 12

2024 p.

Puc. 1. 36epexeHicmb pocsiuH xono0Ky JlikapCcbKO20 Ha noyamok eezemauii, 2022-2024 pp.
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Tabnuus 1 — YpoxkaHicTb NaroHiB ribpuaiB xonoakKy nikapcbKoro 3aneXxHo Big BHECEHHA J06puB

i MynbYyBaHHSA rpsag, 2022-2024 pp.

Ne Mi6pua F, _BHeceHHsl MynbuyyBaHHA YpoxalHiCTb Mo pokax AocnifkeHb, T/ra

aln| (daxtop A) | SioAcOpuea pocmmk 2022 2023 | 2024 | 2022-2024
(dbakTop B) (chbakTop C)

1 63 no6pVB 6e3 Mynb4YyBaHHS 2,29 3,15 3,65 3,03

2 Grolim MYbYyBaHHS 2,55 3,32 3,72 3,20

3 Bionpochepm 6e3 Mynb4YyBaHHS 2,43 3,50 4,00 3,31

4 MYrbYyBaHHS 2,75 3,90 4,42 3,69

5 63 n06pVB 6e3 Mynb4YyBaHHS 1,99 2,79 3,17 2,65

6 Ginlim MYnbYyBaHHS 2,07 2,93 3,31 2,77

7 Bionpochepm 6e3 MynbYyBaHHS 2,37 3,32 3,72 3,14

8 MYInbYyBaHHS 2,64 3,69 4,12 3,48

9 6e3 noGpVB 6e3 Mynb4yBaHHS 2,67 3,51 3,76 3,31

10 Bakiim MYbYyBaHHS 2,71 3,60 4,00 3,44

11 Bionpodhepm 6e3 MynbyyBaHHS 2,90 4,11 4,52 3,84

12 MYInbYyBaHHSA 3,17 4,44 4,82 4,14

HIP,; ronoBHux edekTiB 3a pakTopom A 0,09 0,11 0,14

HIP,; ronoBHux edekTiB 3a pakTtopom B 007 0,07 0,08

HIP,; ronoBHux edekTiB 3a paktopom C 0,05 0,05 0,06

Y 2023 poui BpoxalHicTb ribpuay ‘Grolim’ cta-
HoBuna 3,15-3,90 T/ra, ‘Gijnlim’ — 2,79-3,69 T/ra,
‘Baklim’ — 3,51-4,44 1/ra. B ymoBax 2024 poky npoayk-
TUBHICTb Byna HanbinbLot y ribpmuay Baklim, i ctaHo-
Buna 4,28 1/ra, wo Ha 19,6%, a y ribpugy Grolim — Ha
10,3% GinbLue, HiX y ribpuay Gijnlim. Y cepeaHbomy 3a
POKW AOCTiKEHb YpOXKaMHICTb naroHis ribpuay Baklim
6yna 3,68 T/ra, y riopuay Grolim — 3,31 1/ra, y ribpuagy
Gijnlim — 3,01 T/ra. T6pug Baklim nepeBwuiyyBaB Ha
22,3% HavMeHL! npodyKTuBHWMiA ribpua Gijnlim. Ypo-
XanHictb ribpugy Grolim 6yna Ha 10,0% GinbLue, Hix
y ribpugy Gijnlim.

36anaHcoBaHe >XMBMEHHSI POCMUH Mae 3HaYHUN
BMMB Ha popMyBaHHS BpOXaWHOCTI. 3acTocyBaHHS
cyyacHux BioopraHiyHMX npenapaTiB LO3BOMSE OTpU-
MaTh cyTTeBe 30iNblLUEHHS BPOXaAMHOCTI XOnoaky
nikapcbkoro [17] Ta iHWOI opraHiyHOi OBOYEBOi Mpo-
Aykuii [18; 19]. Lli npenapaTtn MoxHa BUKOPUCTOBYBaTH
SIK NOTEHLiMHI areHTn GIOKOHTPOI0 B eKororiyHo 6e3-
NeYHNX TEXHOOTISAX BUPOLLYBaHHS. BHECEHHS opraHiy-
HMX 0oOpuB (KOMMOCTY) Ta PO34MHIB MiKPOOPraHiamis
36inbLUye NPOAYKTMBHICTb pOCnvH Ha 4—16% [20] i npu-
FHIYy€E PO3BUTOK LLUKOAOYUHHUX naToreHis [21].

3a pesynsratamu Hawmx gocnimkeHs y 2024 poui
BHeceHHs1 6iogobpuea bionpodepm Ha AinsiHkax ycix
ribpuais cnpusie 36inbLEHHI0 NPOAYKTUBHOCTI POCIUH
Ha 18,5%. Y cepegHbOMy 3a pOKM OOCHISKEHb BHe-
ceHHsl Giogobpuea bionpodepm cripusie 36inbLUIEHHO
NPOAYKTUBHOCTI pocnuH Ha 16,1%.

Y BapiaHTax 3a MynbvyBaHHs rpsg 6yno npose-
[eHo Tpu 360pu BpoXKak Ha Yac noyaTtky BiApOCTaHHS
naroHiB Ha BapiaHTax 06e3 MynbvyBaHHs. B ymoBax
2024 poky y ribpuay Grolim 6e3 BHeceHHs 106pvB 3a
nepui Tpu 36opm 6yno otpumaro 0,8 T/ra, Wo cknagae
20,2%. Bwxig paHHbOI Mpoaykuii, WO Mae HaiBULLy
LiHy peanisauii, Lboro ribpuay 3a BHeCeHHsi Gionpena-
paty ctaHoBuTb 0,1 T/ra (23,0%). ¥ ribpuay Gijnlim 6e3
[obpus 3a nepui Tpu 36opu 6yna otpumaro 0,70 T/ra,
wo cknagae 19,6%. Buxig paHHbOI NpoaykLii Lboro
ribpvay 3a BHeceHHs GionpenapaTy ctaHoBuUTb 21,7%.

3aranom Myne4yBaHHSA rPsi[ YOPHOK NNIBKOK NifBu-
LLlye BpOXaWHICTb TOBapHMX NaroHiB y cepegHLoMy 3a
poku gocnigpkeHb Ha 7,5%.

3a pesynsratamm JocnigXeHb po3paxoBaHa maTte-
MaTu4yHa Mopenb, L0 MoKasye 3anexHiCTb ypoxau-
HOCTi Bii BHeCeHHs GionpenapaTty Ta MyrnbyyBaHHSA
rpsg YOPHOIO MONIETUNEHOBOI NNIBKOI, | BUPaXXaeTbCs
piBHAHHAM perpecii:  Y=0,033x,+0,016x,+0,48, pge
Y- ypoxanHiCTb MOroHiB, T/ra; X, — BHECEHHsI Gionpe-
napary, X, — MyrfnbdyBaHHA rpyHTy. Ona ribpuay Gijn-
lim: Y=0,029x,+0,011x,+0,52. Onsa ri6pngy Baklim:
Y=0,027x,+0,014x,+0,47. [NpoBegeHnn Hammn Kopens-
LiIHO-perpecinHni aHania ekcnepumMeHTarnbHUX AaHnX
nokasaB, LO MPOCTEXYETLCA NpsIMONponopLiiHa
KOpPENATMBHA 3anexHiCTb MK YPOXaWHICTIO i Kifb-
KicTio cTeben Ha kiHeub BereTauii y nonepegHbOMy
poui: koediuieHT Kopensuii CTaHOBMB BiAMOBIgHO
R=0,66-0,71 (puc. 2).

AHani3 6ioxiMi4HOrO cknagy TOBapHUX MNaroHiB
nokasas, Lo BMIiCT CyXOi pe4oBMHW y naroHax riopuay
‘Grolim’ cknapaB 7,34-7,65%, ‘Gijnlim‘— 7,78-8,02%,
‘Baklim’ — 8,25-8,61%. BwmicT 3aranbHoro uykpy cra-
HoBMB BiagnosiaHo 2,46-2,80; 2,61-2,83; 2,34-2,43%.
Y TOBapHuMx naroHax ribpugy ‘Grolim’ ackopbiHoOBOI
kncnotn mictunoca 21,94-23,46 mr/100 r, y ‘Gijnlim’—
16,39—-16,95 mr/100 r, ‘Baklim’ — 14,58—-15,18 mr/100 r.
Hanbinblumm BMICTOM CyXOi PEYOBMHW BiA3HAYMBCS
riopug ‘Baklim’ — 8,38%. 3a BmicToM 3aranbHoro
LyKpy (2,72%) i ackopbiHoBoi kucnotu (22,71 mr/100 r)
kpawum OyB ribpug ‘Grolim’. Ons Bcix ridbpugis, wo
JocnigxyBanuck BHeceHHs1 biogobpmea cripusie 36inb-
LLIEHHIO BMICTY CyXOi peqoBuHM Ha 0,16%.

BucHoBku. 3a pesynsratamu TpuUpiYHUX Jochi-
KeHb BCTaHOBMEHO, wWwo ribpuan ‘Grolim’, ‘Gijnlim’,
‘Baklim’ matoTb BUCOKMUIA a4anTUBHUI NOTEHLian B yMO-
Bax [MiBoHs YKpaiHu. YpoxanHiCTb TOBapHMX MaroHis
3HaAYHOK Mipol 3anexuTb Big Biky nnaHTauii. Cepen
JocnigxkysaHux ribpuais HanbINbLLOK NPOAYKTUBHICTIO
Buainuecs ‘Baklim’, skun Ha 22,3% nepewuwye riopug
‘Gijnlim’. BHeceHHs Giogobpusa Bionpodepm cnpuse
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Puc. 2. 3anexHicmb MiX ypoxaliHicmto na2oHis i kinbkicmio 2ceHepamueHux cmebern,
cghopmMoeaHuUx pocsiuHaMu Ha KiHeub eezemauii, 2022 p.

36inbLUEHHI0 NPOAYKTUBHOCTI yCix ribpuais Ha 16,1%.
Mynb4yBaHHS rpsg YOPHO MOMIETUIIEHOBO MIIBKOK
[03Bonsie po3nodatu 36ip ypoxato Ha 6-8 aib paHiwe,
HX 6e3 mynbyyBaHHSA. Hanbinbwmm BMICTOM CyXxoi
peyoBMHKN Big3HaumBes ridpua ‘Baklim’, HaibGinbwwmii
BMICT 3arasibHOro LyKpy Ta ackopbiHOBOi kucnotu OyB
y ribpuay ‘Grolim’.
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KoceHko H.M., Kumw B.l, LWa6na O.C.,
Kokonko B.B. BnnuB enemeHTiB 6ionorisauii Tex-
Honorii BUpoLlyBaHHA Ha NPOAYKTUBHICTb XONoAKy
nikapcbkoro Ha lMiBgHi YkpaiHn

Meta. Po3pobutn ocHOBHI enemeHTu Gionorisa-
Ljii TexHonorii BUpOLLyBaHHA HOBMX ribpuaiB xonogky
NiKapCbkoro 3a KpPannuMHHOTO 3pOLUEHHS B YMO-
Bax [liBgHa VYkpaiHun. Metogu. BukopuctoByBanu
3aranbHOHAyKOBi MeToaM: MonboBuKi, nabopartop-
HWUIA, BUMIPIOBaNbHO-PO3PaXyHKOBUIN, MOPIBHAMBHUNA,
MaTeMaTu4yHO-CTaTUCTUYHUA Ta CUCTEMHUIM aHanis.
Pesynbratn. [ocnigkeHHaMM BCTaAHOBMEHO, WO 3a
rpsgoBOl  TEXHOMOrii BMPOLLYBaHHS Ha LUOCTUMIA PiK
KynbeTypwu 36epernocs 73—80% pocnuH. BukopuctaHHsi
YOPHOI NOMIETUNEHOBOT MMIBKU ANS MYbYYBaHHS rpsj
[003Bonsie po3nodaTu 36ip ypoxato Ha 6-8 aib paHiwe,
HiX 6e3 MynbdyyBaHHs Ta 30iMnbluye HaOXOOXEHHS
paHHbOi nmpoaykuii Ha 19,6-23,0%. Ha cdopmyBaHHSA
NPOAYKTUBHOCTI POCNWH BNNMBaKTb BiK MnaHTauii,
MopdoonoriyHi  0cobnMBOCTi, aAanTUBHWIA MNOTeHUian
pocnigxkysaHux ribpuais, BHeceHHs Giogobpusa. Ha
LWOCTUMA PiK BUPOLLYBaHHA BPOXaWHICTb MOMoAnX
naroHiB ribpuay ‘Grolim’ cknagana 3,31 1/ra, ‘Gijnlim’—
3,17 T/ra, ‘Baklim’— 4,28 1/ra. 3a pesynsratamu kope-
NAUINHO-PErpecinHoro aHarnisy BCTaHOBMEHWUWA TiCHUN
3B'A30K Mi>XX BUCOTOIO Ta KifbKICTIO reHepaTUBHUX naro-
HiB, LLIO cdhopMYyBanu poCrnvHU Ha KiHeLb OCiIHHBOT Bere-
Tauii i BpOXXanHIiCTIO TOBapHOiI NpoayKuii y HacTynHoMy
poui. BHeceHHs1 pigkoi ¢opmu opraHiyHoro gobpusa
Bionpodepm nigBuLlye BpoxarHicTe Ha 16,1% Ta
NOKpaLLye SKICTb TOBapHMX NaroHiB. HanbinbLwnin BMicT
cyxoi peyoBuHM OyB y naroHax ribpuagy ‘Baklim’, 3a
BMICTOM 3aranbHoro Lykpy Ta ackopbiHOBOI KMCNOTN —
y ‘Grolim’. BucHoBku. JocnigxysaHi riopnam ‘Grolim’,
‘Gijnlim’, Baklim maloTb BUCOKMI aganTUBHUA NOTEH-
uian B ymoBax liBgHa YkpaiHu. HanbinbLiow npoayk-
TUBHICTIO XapakTepudyBaBscs ribpug ‘Baklim’, akui Ha
22,3% nepesuwye ribpug ‘Gijnlim’. 3a BHeceHHs Gio-
nobpuea bionpodepM i Mynbs4yBaHHSA POCIUH YOPHOD
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nonieTMneHoBO NNIBKO Big3HAYeHO HanbinbLLy Bpo-
YKaWHICTb NaroHiB Ta MOKPALLEHHS SSKOCTi paHHbOI Npo-
OYKUiT XONoAKy MikapCbKoro.

KntouoBi cnoBa: xonoaok nikapcekui, ribpug, Gio-
[06puBO, MynbYyBaHHS, YPOXanHICTb, SKICTb NaroHiB.

Kosenko N.P., Knych V.I., Shablia O.S,
Kokoiko V.V. The effect of biologization technology
on the yield of asparagus (Asparagus officinalis L.)
grown in the south of Ukraine

Purpose. Development of the basic elements of
the technology of cultivation of new asparagus hybrids
under drip irrigation in the south of Ukraine is the pur-
pose of research. Methods. We used general scientific
methods: field, laboratory, measurement and calcula-
tion, comparative, mathematical-statistical and system
analysis. Results. The research showed that 73-80%
of plants are preserved in the sixth year of cultivation
under the ridge technology. The use of black polysty-
rene mulch for mulching rows in the spring allows the
harvest to begin 6-8 days earlier than without mulch-
ing. With mulching, the yield of early crops increases
by 19.6-23.0%. Plantation age, morphological features,
adaptive potential of the tested hybrids, and elements
of growing technology have the greatest influence on
the formation of plant productivity. In the sixth year of
growing, the yield of young spears of hybrid 'Grolim'
hybrid was 3,31 t/ha, 'Gijnlim' — 3,17 t/ha, and 'Baklim' —
4,28 t/ha. According to the results of correlation and
regression analysis, a connection between the height
and the number of generative asparagus shoots at the
end of the growing season and the yield of marketable
products in the next year was determined. The applica-
tion of the liquid form of the bio-organic fertilizer (Bio-
proferm 6 t/ha) increases plant productivity by 16,1%
and improves the quality of commercial asparagus
spears. The highest amount of dry matter was found
in shoots of Bucklim hybrid, and the highest amount
of total sugars and ascorbic acid was found in Grolim.
Conclusions. The studied hybrids Grolim, Gijnlim and
Baklim have high adaptive potential in the conditions of
southern Ukraine. Baklim hybrid was characterized the
highest productivity, which is higher than hybrid Gijnlim
by 22,3%. Application of Bioproferm preparation and
covering plants with black polyethylene mulch resulted
in the highest yield and improved quality of early aspar-
agus products.

Key words: Asparagus officinalis L., hybrid, Bio-
proferm, mulching, yield, quality of spears.
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MocTtaHoBKa npo6nemMu. BnpogoBX OCTaHHIX
[ecsaTupiy cnocTepiraloTbCA Mpouecu 3MiHW Knimaty
Ta MNiABULLEHHSA TEMMEepPaTypHOro PEXUMY Ha nnaHeTi.
Lle cynpoBomxyeTbCsi MNPUPOOHMMMK  KaTakmiamamu,
30KpeMa, TPWBarnoK CreKOK, PYWHIBHUMMW 3MnuMBamMu,
nocyxamu, nasogkamu, yparaHamu towo [1]. Ekctpe-
MarnbHi TeMnepaTypHi MakCMyMu OCTaHHIMU poKamu
0'loTb pekopau, a HegoCTaTHA KiMbKiCTb onagis, sika
3a3Buyali BUNagae y BUMAAI 3NvB, WO NepeLLKoaxae
iX ONTUManbHOMY 3aCBOEHHIO POCIIMHOW, CMPUYUNHS-
I0Tb 3HaYHi BTpaTu Ta Hegobopwu Bpoxato [2].

CTtane BMPOBHULTBO CiflbCbKOrocnogapcbkoi npo-
OyKUii B yMOBax 3MiHU KniMaTy MOXIMBE 32 KOMMIeK-
CHOTO BVKOPWUCTAHHA arpoOTEXHIYHWUX, CEeNeKUiHuX,
OpraHisauiiHux Ta meniopatuBHuxX 3axogis. Ocobnu-
BOrO 3Ha4YeHHsi HabyBae CTBOPEHHS! MOCYX0-, XKapo- Ta
CONECTIMKNX COPTIB POCNUH [3].

AHaniz ocTtaHHix pocnigkeHb i nyb6nikauin.
OCHOBHOK MPUYMHOK MIABULLEHHS Temnepatypu Ha
nnaHeTi, 3a TBEPMKEHHAM HW3KM aBTopiB, [4] € aHTpo-
NOreHHMN YHHKK. 3a ocTaHHi 30 pokiB cepenHs pivHa
Temnepartypa B YkpaiHi 3pocna Ha 1°C, 3okpema B niT-
Hin nepiod. Y pesynbraTi LibOro NOCUMIOITECA NOCYXU,
3MIHIETBCA HAaBOOHEHICTb PiYOK Ta 03ep, 3'sIBMAITHCS
He XapakTepHi Ans YKpaiHu ekcTpemarbHi MorogHi
sBumLa. MNporHosyeTbes, Wwo y Hanbnmxkyi 20 pokiB Tem-
nepatypa gocsarHe abo nepesuwnts 1,5 °C. Taki kni-
MaTWUYHi aHoManii MO3Ha4YalTbCsl Ha 3MiHi CTPYKTYpu
aTtMocdepu, OKeaHiB, NbOAOBUX MOKPMBIB i MOBEPXHi
3emni.

Mawixxe nonoBuHa kpaiH cBiTy B 2024 poKy 3iTKHY-
nacs 3 aHoOMarnbHOK CMEKOoK, Lo TpuBana B OKpe-
MUX perioHax ABa—4yoTupu Micaui. HasiTb y kpaiHax

i3 NomipHMM KnimaTtoMm, Takux sk BenukobpuTtaHia Ta
CLWA, pogaTkoBi Tpy TWXKHI CNeky cTanm BUKIMKOM Ansi
iHPPaACTPYKTYpU i CUCTEM OXOPOHU 3A0POB’A [2].

3a copokapiYyHUMK SaHMMU, cepeaHe NiABULLEHHS
TemnepaTypu NoBiTps Ha 1 °C 3HWXKYBarno ypoXamnHicTb
KyKypyasu Ha 13,5 %, coi — Ha 8,8 %, pucy — Ha 2,6 %,
nweHuyi — Ha 5,6 %. MNpoTe 3a BMKOpPUCTaHHA MOCY-
XOCTIiNKMX BioTMNIB HEraTUBHWIM BNNMB Ha YPOXXanHICTb
3MeHLUIyBaBCs y ABa—Tpu pasu [5].

Kumar, R., & Rani, A. [6] npoaHanidyBanu pesynb-
Tatm 77 pocnigpkeHb, onybrnikoBaHWX BMNPOAOBX
2015-2024 pp. BcTtaHoBneHo, LWo 3MmiHa knimaTty cyT-
TEBO BMIMBAE Ha MPOAYKTMBHICTb CiNlbCbKOrOrocmno-
Aapcbkux KynbeTyp, y pesynbrati yoro go 2050 poky
BMPOBGHMLTBO NPOAYKTIB XapyyBaHHS Y CBITi 3HN3UTbCA
Ha 14 %, sIKWO He Oyane BXUTO 3axodiB 3 agantauii
pOCInH 0 3MiHu Knimarty. MiaBUWNTM NPOAYKTUBHICTb
arpapHoi ranysi Ha 10,5 % i npubyTkoBicTb Ha 29,4 %
B yMOBax rrnobanbLHOro noTenniHHsg MOXIMBO 3a BNpo-
Ba/PKEHHSA KNiMaTUYHO-OPIEHTOBAHOIO CiNlbCbLKOTO roc-
nopgapctea. NpoTe peanisauia nporopamm CTUKaeTbCS
3 HU3KOK MepeLlkod, 30Kkpema, hiHaHCOBMMUK OOMe-
XEHHAMU | HegoCTaTHIM PO3BUTKOM iIHAPACTPYKTYpU.
MpuraneMyBaT npouec 3MiHW KriMaty Ta 3HU3UTU
MNOro HeraTMBHUIA BMAMB Ha CinbCbKOrocnogapchbke
BMPOOHMLTBO Yy CBIiTi MOXIUBO 3a MOEQHAHHS MOni-
TUYHWUX 3ax0fiB (LiHOYTBOPEHHSA Ha BUKMOW BYrneuto,
knimaTu4HocTiviki cybemaii Ta nibepanisauia Toprisni),
TEXHOMOrYHMX iHHOBAUin (To4HEe 3emnepobcTBo,
CYMYTHWKOBUIA MOHITOPUHT KNiMaTy, CUCTEMU PaHHBOTO
nonepeakKeHHst CTUXINHUX NNX, ePEKTUBHE 3POLLEHHS,
I'PYHTO3axMCHUA OOpOGITOK T'pyHTY, BNPOBa[KEHHSA
NOCYXOCTIKMX COPTIB Ta ribpuais cinbcbkorocnogap-

81



3POLWYBAHE 3EMJIEPOBCTBO. 36ipHuk HaykoBux npaub. Bunyck 84

CbKMX KyNnbTYp TOLLO) Ta NiABULLEHHS PiBHS 0Gi3HAHOCTI
3 HMUMU arpapiis.

3MiHa knimaTty cyTTEBO BNNMBAE Ha KpaiHu Appuku.
Yranga, Edpionia Ta Manasi cTMkalTbCa 3 CUNbHUMMA
NMOBEHsIMM Ta NMOCyxaMu, Lo NiJKPecnoe HeobXiaHICTb
CTBOPEHHSA CUCTEM MOMEPEMKEHHs, SKi MOEAHYITb
norogHi CynyTHWKOBI AaHi Ta MOHITOPUHI Ha PiBHI rpo-
Mag. HaceneHHs Mani i CeHerany po3ropHynu poboTty
3 NonepeaXeHHs ONycTentoBaHHA TEPUTOPIN, 3aKnuKa-
H0YM 0O BiAHOBIIEHHS MICIB | OLAQHOMO 3eMIIEKOPUCTY-
BaHHs. Cinbcbke rocnogapctso Hirepii, Kenii Ta Mani
CTpaXOa€ Bid MOCYX, WO BUMArae CTBOPEHHS CTiNKMUX
coprTiB i noninweHHs ipuradii [7]. Ona AHronu 3miHa kni-
MaTy — He ManbyTHsI 3arpo3a, a pearnbHiCTb. TeHAeHLis
Loao onajiB € HEBU3HAYEHO, 3 TPUBANILLUMMU OCYLLI-
NMBMMM Mepiogamn Ta 3HAYHOK KiNbKICTIO MOBEHEeWN.
HaceneHnHs Anronu Ha 37 % (11,1 minbioHa niogen)
NPOXMBAE Y CINbCbKI MiCLLEBOCTI Ta 3aMMaETbCA Cirlb-
Cbknm rocrnogapctBom. Y [MiBaeHHin AHroni npotarom
OCTaHHbOrO AECATUNITTS CMNOCTepiralTbCs CUMbHI Ta
TpuBani NOCyxu, yMOBU SKNX BU3HAYaKOTLCS SIK HaMekK-
cTpuMarnbHiLi 3a ocTaHHi 40 pokis. Y 2021 poui noHaa
3,8 MinbMoHM ntofen y WecT NiBAEHHUX MPOBIHLIAX
BiYyBanun HecTady NpogoBonbLCTBa, a noHag 1,2 mine-
NOHWN — 3BiTKHYNMMCS 3 HecTayel BOAM Yepe3 MOCyXy.
Akwo rmobanbHe noTenniHHS 6yae TpMBaTK 3 TaKOK X
iHTEeHcMBHICTIO, To A0 2050 poKy NPOAYKTUBHICTL Cirlb-
CbKOroO rocrnogapcTea MoXe 3HU3UTUCA Ha 7 Y% nuwe
Yyepes 3MiHy krimaty [8].

AHTPONOrEHHNA YMHHWK 3MiHU KriMaTy 3MEeHLUVB
CBITOBE BMPOGHULITBO CiNlbCbKOrOCNoaapChKoi Npoayk-
uii 3 1961 poky Ha 21 %. lNigTBEpOXKEHO, WO CBITOBE
CinbCbke rocnogapcTBo CTano BpasnmBeilMM 0 Knima-
TUYHUX 3MiH, WO TpmBakoThb [9].

OuikyeTbcs, WO ue npusBeae 0 30inblIEeHHS Yac-
TOTW, IHTEHCMBHOCTI Ta MPOCTOPOBOrO MOLUMPEHHS
eKkcTpemarbHUX KniMaTUYHUX SIBULL, @ OTXe, € KITH4Oo-
BOK Mpobrnemoro Ans BMPOOHULTBA NPOLOBOSLCTBA.
mobanbHe nNoTenmniHHA 3yMOBMIOETLCA 30iNbLUEHHSIM
kinekocTi Buknais CO,, TOMy 3a NPOrHO3yBaHHS BNVBY
3MiHM KriMaTy Ha CinbCbKe rocnogapCTBO BUKOPUCTO-
BYIOTbCSA Pi3Hi MoZeri, 30Kpema, BUCOKUI abo HU3bKUI
piBeHb BUKUAiB. [MpOrHO3ytoTh, WO 3a NOTOYHOrO PiBHS
BUKWUAIB LUe [0 TPETMHU HaCENeHHsI NNaHeTU MOXYTb
3iTkHyTUCA 3 ronogom o 2050 p. B okpemux nocrpax-
aanux 3oHax MiBgeHHoi Asii, KinbKiCTb NPOAOBONbLCTBA,
HeoOXxigHa Ans KOMMeHcauii Takoro edekTty, BTpudi
nepeBuLLY€E NOTOYHI 3anacu NPOAOBONLCTBA B PETiOHI.
Jlnwe uinecnpsmMoBaHe CTBOpPEHHS 3anaciB npoao-
BOMbCTBA Ta iHWIi 3axo4u 3 aganTauii pOCiMH MOXYTb
OOMOMOITY HIBEMOBATW PO3PUB Y CMOXWUBAHHI B YMO-
Bax eKkcTpemarnbHOi MiHnmBocCTi knimaty [10].

BuyeHi cTBepaXyloTb, WO B yMOBax rnobanbHOro
noTenniHHA e(EKTUBHICTb NPOrHO3yBaHHSA MOCYX 3HW-
XyeTbest Ha 70 %, ocobnuso B [liBHIYHIN Amepuuj,
6acelnHi AmasoHku, €sponi, CxigHin i MiBgeHHin Asii Ta
AscTtpanii. Wu H., Su X., Huang S [11] HaronowytoTb
Ha HeoOXigHICTb aganTauii pocnvH A0 3MiHM Krimary,
30KpeMa, nocyx. EpekTuBHMM 3axo0oM € CTBOPEHHSA
i BNpoBagXXEHHS Y BUPOOHMLTBO MOCYXOCTINKUX COPTiB
Ta ribpuaiB CinbCbKOrocnoAapchkmx KymnsTyp.

MeTtoto pocnigxxeHb OyB aHania 3MiHW MOrogHMx
YMOB, 30Kpema, TeMnepaTtypu noBiTps, KinbKocCTi ona-
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[iB i BiAHOCHOI BOMOrocCTi MOBITPA, WO cnocTepiranu
BrnpoaoBx 2020—-2025 cinbCbkorocnogapcbkux pokKiB.

MaTepianu Ta MeToamka pocnigkeHb. Knima-
TWUYHI NOKa3HMKM HABKOMULLHBOIO MPUPOAHOro cepep-
OBWLLA OTPUMAHO 3riHO CMOCTEPEXEHb MeTeoCTaHLil
YMaHb. TvnoBi NOKa3HUKM Yy PErioHi BCTAHOBMEHO HK
cepefHi 3a 30 pokis — 3 1991 go 2020 pik.

Pe3ynbratn n[ocnigXeHb. Bnpogosx
2020-2025 cinbCbKOrocnogapcbkMx pPoiB  KOXHOMO
nita cnocTepiranu niaBULLEHY Temnepartypa MosiTps
Ha (POHI HEpPIBHOMIPHOrO PO3MOAINy KinbKOCTi onagis
(tabn. 1, puc. 1).

CepegHsa Temnepatypa nosiTps 2020-2021 cine-
CbKOrOCnoZapcbKoro poky mnepeBullyBana cepeaHbo-
GaratopiyHy Hopmy Ha 0,4 °C. PisHuLO MiCAYHUX
nokasHukie y mexax 1 °C nopiBHAHO 0O HOpMU iK-
cyBanu y nuctonagi 2020 p., 6epesHi, YepBHi i cepnHi
2021 p. Tenniwwum Ha 1,1-1,8 °C go Hopmu ByB Temne-
paTypHUn pexum rpyaHs Ta cidia 2020 p. HaviHTen-
CMBHiLLE MNEpPEBULLEHHSA TeMMNepaTypHUX MOKa3HWUKIB
cnocrepiranocs Yy xoBTHi 2020 p. (Ha 4,4 °C) Ta nunHi
2021 p. (Ha 2,3 °C). MpoxonogHiwnmmn Ha 1,4-2,3 °C
3a cepegHbobaraTopiyHi Temnepartypu Gynu nokasHu-
KWUIMIOTOTO, KBITHA, TpaBHS | BepecHs 2021 poky.

Bnpopoex 2021-2022 cinbCbKOrocnofgapceLKoro
poky nuiie y 6epesHi Ta NUMHI BiAXUNEHHs1 Temnepa-
Typu noBiTpsa 6yno B mexax +0,5 °C BigHOCHO HOpMu
(puc. 1, Tabn. 1). Y xoBTHi 2021 p., KBiTHi, TpaBHi Ta
BepecHi 2022 p. noka3Huky Bynu HXYMMK Big cepea-
HbobGaraTopiyHnx gaHux Ha 0,9-1,4 °C. [llpoTtarom
LeCTM MicsauiB 3a TemnepaTypHUM PEXUMOM BigMiva-
NoCb NepeBuLLEeHHS HOPMKW Yy nNucTonagi, rpyaHi, CidHi,
YepBHi Ta cepnHi Ha 1,9; 0,8; 2,1; 1,5 Ta 1,6 BignosigHo.
Tlotuin 6yB Ha 4,1 °C Tenniwwni Big Hopmu. CepeaHe 3a
pik MepeBuLLEHHS cepefHbobaraTtopiyHOro nokasHuka
cknapano 0,6 °C.

Y 2022-2023 poui nepesuLLEHHS Temnepatypu
noBiTps BiAHOCHO HOpPMM BYno iHTEHCMBHIWKMM. KBiTEHb
6yB npoxonogHiwnm Ha 0,9 °C Big cepegHbobaraTopiy-
HOro MoKa3HuKa, TPaBeHb Ta MUMNEHb — MaKCMMarbHO
HabnmxeHVMn OO0 HOpMUW. YCi pewTta MicauiB Oynu
Tenniwnmun. Y nuctonagi 2022 p. i yepsHi 2023 p. Tem-
neparypy noBiTps ¢ikcysanu suwot Ha 0,6-0,9 °C;
a y XoBTHi Ta rpygHi 2022 p. — Ha 1,4-1,7 °C. Han-
Oinblue nepeBuLLEHHA HOPMK BiAMIYEHO Y CidHi ( Ha
3,6 °C), ntotomy (Ha 2,1 °C), 6epesHi (Ha 2,6 °C), ceprHi
(Ha 2,8 °C) Ta BepecHi (Ha 3,9 °C). Y cepeaHbomy
2022-2023 cinbCbKOrocnogapcbkMn pik 3a Temnepa-
TypHUM pexumom ByB Ha 1,6 °C Tenniwmm Big cepea-
HboGaraTopi4yHOi HopMM.

Y 2023-2024 cinbCbKOrocnogapcbkomMy  poLi
KOXXEH XapakTepusyBaBCs MNigBULLEHUMW Temnepa-
TypaMmy MOBITPSi BIAHOCHO cepeaHbobaraTopiyHOro
NnokasHuka, nuwie Temnepatypa TpaBHA Maike He
BiApi3HAnack Big Hopmu. Ha 2 °C 3pocny MOKa3HWKu
nuctonaga 2023 p., ciyHs | 6epesHs 2024; Big 2,2 oo
3,0 °C —y rpyaHi 2023 p., 4YepsHi Ta ceprnHi 2024 p.; Ha
3,3-3,4 °C — y xoBTHi 2023 p., KBiTHI Ta nunHi 2024 p.
TemnepatypHi MerapekopAmn CnocTepiranuck y oTomy
Ta BepecHi — nepeBULLEHHA cepefHbobaraTopiyHmx
JaHuX cTaHoBWMO, BignoBigHo, 6,5 Ta 5,2 °C. Y cepea-
HbOMY 3a pik Temnepartypa noBiTps Gyna BULLOK Bif
Hopmu Ha 3,0 °C.
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Tabnuus 1 — TemnepaTtypa NoBiTPA Ta KinbKicTb onagiB BnpoaoBx 2020-2025 pokie 3a AgaHUMMU
MeTeocTaHLii YMaHb

TemnepaTtypa noBitps , °C KinbkicTb onaais, mm
Micsaui CE* 2020- | 2021- | 2022- | 2023- | 2024 CE* 2020- | 2021- | 2022- | 2023- | 2024
2021 | 2022 | 2023 | 2024 | 2025 2021 | 2022 | 2023 | 2024 | 2025
YKoBTeHb 8,3 12,7 |7,2 10,0 |11,7 10,8 |43 81,5 |70 10,0 |33,5 [99/4
Jluctonapg |2,8 3,7 4,7 3,7 4,6 2,6 43 19,4 |21,2 |71,8 62,3 (451
pyoeHb -1,8 0 -1,0 -0,4 1,2 0,4 40 326 [91,2 |531 55 61,0
CiveHb -3,4 -2,3 -1,3 0,2 -1,6 2,1 38 59,7 23,9 |6,0 29,8 |12,4
Jlrotun -2,3 -3,8 1,8 -0,2 4,2 -3,9 34 432 (7,2 20,5 |149 |78
BepeseHb 2,5 2 2,0 5,1 4,5 6,7 36 32,4 |13,4 |27,2 |395 [125
KBiTeHb 9,7 7,4 8,6 8,8 13,0 (10,3 |41 49,9 |57,7 [129,6 |56,2 |26,9
TpaBeHb 15,4 |14 14,5 |154 [153 |13,1 52 56,4 |22,4 (42,4 (41,8 |101,8
YepBeHb 19 19,8 (20,5 (196 (21,2 |19,3 |81 104,7 |136,3 (158 (58,5 |11,2
JInneHb 20,9 |232 (21,0 (21,3 [243 |22,4 |68 89,8 |28,1 92,5 [17,9 |112,3
CepnieHb 201 (20,3 |21,7 |22,9 |231 19,7 |49 69,9 (444 |124 |17,7 |23,0
Bepecenb (14,5 |13 126 |184 |19,7 |16,2 |61 16,2 |120 4,2 12,1 51,8
gf“fl’:“”e’ 88 |92 |94 [104 |18 [100 |[586 |656 (473 |486 [439 |565
*MpumiTka: — CepenHbobaraTopiyHnNiA NOKa3HUK
7
6
W 2020-2021
1520212022
[2022-2023
%2023-2024
2024-2025
3

Puc. 1. QuHamika eidxuneHb memnepamypu noegimps (°C) do cepedHbo0b6a2amopiyHux 3Ha4eHb
3a OaHUMU MemeocmaHuyii YmaHb, 2021-2025 pp.

Bnpogoex 2024-2025 cinbcbkorocnogapcbkoro
poKky HabnvkeHumn OO cepegHbobaraTopivyHOi Tem-
nepaTtypu noBiTps 3 pisHuuero B mexax + 0,6 °C 6ynu
nokasHuku nuctonaga 2024 p., KBiTHS, YEPBHS | CEprHA
2025 p. TemnepaTypa MOBITPS NIOTOrO Ta TpPaBHS
noctynanacb Hopmi BignosigHo Ha 1,6 i 2,3 °C. PewTa
Micauis Oyni TenniwmMmMuK, 30KpeMa, KOBTEHb, PyAeHb
2024 p., nuneHb i BepeceHb 2025 — Ha 1,5-2,5 °C.
CiyeHb Ta GepeseHb 2025 p. Gynu HauTenniwMmm
BMPOAOBX M'SATU POKIiB 3 Noka3Hnkamu 2,1 1a 6,7 °C, wo
nepesuLLyBano cepegHbO GaraTtopiyHy Temnepatypy
noBiTps BignosigHo Ha 5,51 4,2 °C.

Omxe, Brpogoex  2020-2021, 2021-2022,
2022-2023, 2023-2024 i 2024—-2025 cinbcbkorocro-
[apCbKUX POKIB CrocTepirany nigBuULLIEHHA Temnepa-
TYPHOrO pEeXumy MOBITPS, LIO B CepedHbOMYy 3a pik

cTaHoBMNO, BignoBiaHo, 9,2; 9,4; 10,4; 11,8 Ta 10,0 °C
(cepepHbobaratopiyHa Hopma 8,8 °C). 3aranowm, yci
Ce30HN Oynu TenmiwvMuM OO0 HopMuW. PekopaHi niTHi
TemnepaTypy BigMi4eHO y numnHi Ta yepsBHi 2024 p. —
BianoBigHo, 24,3 ta 23,1 °C.

B3umky cnocTepiranvn 6e3moposHi nepiogn — rpy-
aeHb 2020, 2023 i 2024 pp., civeHb 2023 i 2025, notuin
2022 i 2024 p. TpaBeHb OyB mpoxonogHum y 2021,
2022, 2025 pp.,a B Mexax Hopmu —y 2023 i 2024 pp.

3a KinbKicTi0O onapiB cnocrepiranu nepeBaxHo
3BOPOTHY AMHaMiky (puc.2, Tabn. 1). Hankpawum 3a
Bonoro3abesneyeHicTio cepeq NpoaHarni3oBaHUX Poki.,
Busismecs 2020-2021 CinbCbKOrocnogapcbknin  pik.
BaranbHa cyma onagis ckrnagana 656 mm, nepesuLLy-
to4n HopMy Ha 70 mm. Y mexax 10 mm Big cepeHbo-
GaraTopiyHOro nokasHuka BiOPI3HANUCb AaHi rPyaHS
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2020 p. i motoro—-TpaBHa 2021 p. [ediunt onaais
y 23,6 i 44,8 mm BigmiveHo B nuctonagdi 2020 poky Ta
BepecHi 2022 p. Bnpogosx peLutn MicsuiB KinbKiCTb
onagis nepesuLlyBana Hopmy Ha 20,9-38,5 mm.

Y 2021-2022 p. BNPOAOBX AEB'ATM MicauiB dik-
cyBanu HecTady Onafis, i nuwe y rpyaHi, KBiTHI Ta
BEPECHi iX KiNbKiCTb nepesuLlyBana Hopmy Ha 51,2,
16,7 i 59,0 mm, BignosigHo. [Oediuntom onagis Ha
51-63 % [0 cepegHbobaraTopiyHOrO MoKasHUKa
xapaktepuayBanuca nuctonag 2021, 6epeseHb, Tpa-
BeHb, YepBeHb i nuneHb 2022 poky. KinbkicTb onagis
y ui micaui noctynanace Hopmi Ha 21,8, 22,6, 29,6,
44,7 i 39,9 mm, BignosigHo. Le nocywnueiwmmmn 6ynm
oBTeHb 2021 p. Ta notumn 2022 p., KinNbKicTb onagis
Oyna meHwa Hopmu Ha 84 Ta 79 %, BignosigHo, abo
Ha 36,0 26,8 mm. MpoTe rpyaeHb 2021 p. Ta BepeceHb
2022 p. xapakTepunayBanucst HafMIpHOIO KinbKiCTIO ona-
Ais, WO nepesuLLyBano HopMy Ha 128 ta 97 %, Bigno-
BiAHO, a6o 51,2 i 59,0 mm. OTXe, 3aranom 3a CifnbCbKo-
rocnogapcbknii pik KinbkicTe onagis cknana 473 mm,
nocTynaw41cb cepeaHbobaratopiyHOMy MOKa3HWKY Ha
113 mm abo Ha 19 %.

Y 2022-2023 poui cnocrtepiranocb YepryBaHHs
nocyLwnmBmux Ta AoLwoBux nepiogis. Jluctonag i rpy-
AeHb 2022 p. Ta kBiTeHb | nuneHb 2023 p. xapakTe-
pu3yBanucsa BULLIOKD KiMbKICTIO onajiB MopiBHAHO A0
HopMu Ha 67; 33; 216 Ta 36 %. Mpu LubOMY, Y KBIiTHI
KiNbKiCTb onagiB cknana 129,6 MM, nepeBepLuytYmn
HopMy Ginblue, HiXX B Tpu pa3u. PewTa micauis 6ynu
NOCYLUNMBUMU. Y XOBTHI i CiuHi 2022 p., YepBHi, CeprHi
Ta BepecHi 2023 p. KinbkicTb onagis nocTynanach
Hopmi Ha 75 — 84 % abo 33,0; 32,0; 65,2 i 36,6 MM,
BignoBiaHO. 3aranom 3a CinlbCbKOrocnogapCcbkuin pik
Bunano 486 Mm onagis, Wo MeHLwwe Hopmu Ha 100 mm
abo 17 %.

Mpotsirom BocbMu MmicauiB 2023-2024 cCinbCbKo-
rocrnofapcbKoro Ppoky crnocrtepirascs Aediunt ona-
aiB. Y xoBTHi 2023 p., CiyHi, TpaBHi i YepBHi 2024 p.
KinbkicTb onagie ctaHoBuna 72—-80 % Big cepedHbo-
©GaraTopi4yHOi HOpMU, NOCTYNAKYMCh i1, BiANOBIAHO, HA

9,5; 8,2; 10,2 i 22,5 mm. Hectava onagis y notomy Ta
cepnHi ctaHoBuna 19,11 31,3 mm abo 56 Ta 64 %. Han-
nocyLunmBiluMMu 6ynu nNuneHb Ta BEPECEHb, KiNMbKiCTb
onagie nocTtynanacb HopMi, BignosigHo, Ha 74 i 80 %
abo 50,1 i 48,8 mm. BinbLuoto kinbkicTio onagis nopis-
HAHO OO0 HOpPMM XapakTepu3dyBanucb nuctonag, rpy-
neHb 2023 Ta 6epeseHb i kBiTeHb 2024 p., BignoBigHoO,
Ha 19,3; 15,0; 3,51 15,2 mm abo 45; 38; 10 i 37 %.
Otxe, cepen 3BiTHUX pokiB 2023-2024 CinbCbko-
rocnogapcbkui pik BUSIBUBCA HaWMOCYLUNUBILLMM 3a
cymoto onagis (439 mm), wo 6yno meHwe Big HOpMK
Ha 147 mm a6o 25 %.

Hedpiunt onagis npotarom 2024 — 2025 cinbcbko-
rocnogapcbkoro poky cknas 20,8 mMm. Hainbinbwmm
BiH OyB y yepBHi 2025 p. — 69,8 MM, Lo 3ry6HO BNAK-
Bano Ha PIiCT Ta PO3BMTOK OINbLIOCTI BUAIB POCINH.
Hectauy onagiB y mexax 14,1-26,2 MM BigmiyeHO
y CiyHi, noTomy, 6epesHi, kBiTHi i cepnHi 2025 p. MNpote
y x0BTHi 2024 p., TpasHi Ta nunHi 2025 poky BMnana
noAginHa Hopma onagis.

CepepHbobaraTopiyHa BigHOCHa BOJONICTb MOBI-
Tpa (Tabn.2) ctaHoBuna 76 %, Bapitoloun 3a MicauaMu
BereTauii Big 64 % y yepBHi 4o 88 % y noTomy.

Bnpogoex 2020-2001 cinbCbKorocnoaapcbKoro
POKY Y cepefHbOMY BiAHOCHa BONOriCTb NOBITPSA nepe-
BuLLyBana HopMy Ha 3 %. Buwwoto Ha 5 — 10 % ii dikcy-
Banu y >OBTHi, nnuctonagi Ta rpyaHi 2020 p. i y TpaBHi—
nunHi Ta BepecHi 2021 poky. NpoTe B 6epesHi Ta KBiTHI
Ler nokasHuk noctynaecs HopMi Ha 8—11%.

HacTtynHi pokvM xapakTepusyBamucs  MEHLLO
CepefHbOI0 BiAHOCHOO BOSOTICTO NOBITPS Ha 2—4 %.

Y 2021-2022 p. nepeBaxHa KifibKiCTb MICSILLiB BUPI3-
HANUCS HU3BbKMMW MOKasHWKamu. HawbinbLly pisHuuto
BiAMiYeHO y BepesHi Ta KBiTHI, BianosiaHo, 18 Ta 14 %.

MigByweHa Bonorictb MoBiTpst Ha 5-9 % cno-
cTepiranacb y XOBTHi i nuctonagi 2022 p. Y rpygHi
2022 p., CidHi, KBiTHi, YepBHi, NUMHI, CeprHi Ta BepecHi
2023 p. BoHa Bigpi3HANMCH Big HOpMK Yy Mexax 5 %,
Ha 12-13 % meHLwoo BoHa Byna y TpaBHi Ta BepesHi
2023 p.
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Puc. 2. Juxamika eidxuneHb Kinbkocmi onadie (MM) Ao cepedHbO6a2amopi4yHUX 3Ha4YeHb 3a OaHUMU
MemeocmaHuii YmaHb, 2021-2025 pp.
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Tabnuus 2 — BigHocHa BonoricTb noBiTpsA (%) BnpoaoBx 2020-2025 ci cinbcbkorocnoaapcbkux PokKiB 3a

AaHUMU MeTeocTaHLii YMaHb

Micsui
B o & o E 2 o @ @ 2 = 8 @
8| ¢ | 2|3 | 2| 2|8 | 8| 8| s|8|¢g| ¢
% £ = © x F T B ) e o
CepefiHibo-
6arF;Tgpqua 73 |80 |87 |88 |86 |85 |82 |68 |64 |66 |67 |68 |76
2020 — 2021 83 88 93 89 83 77 71 73 73 71 71 74 79
+* 10 8 6 1 -3 -8 -1 5 9 5 4 6 3
2021 - 2022 70 85 88 80 76 67 68 59 64 63 71 94 74
* -3 5 1 -8 -10 |-18 |-14 -9 0 -3 4 26 -2
2022 — 2023 78 89 89 89 81 72 80 56 64 68 65 62 74
1 5 9 2 1 -5 13 |-2 -12 0 2 -2 -6 -2
2023 - 2024 77 83 88 84 88 76 67 57 69 60 56 56 72
1 4 3 1 -4 2 -9 -15 -1 5 -6 -1 -12 -4
2024 — 2025 80 80 90 86 74 67 61 74 63 65 63 65 72
+* 7 0 3 -2 -12 |18 |-21 6 -1 -1 -4 -3 -4
*MpumiTka: oo cepeaHbobaraTopiYHUX NOKa3HUKIB
Hambinblly  pisHMLIO  MOKa3HMKIB  BiAHOCHOI 5. BigHocHa BonoricTb nosiTps y 2020-2021 cinb-

BOJSIOrOCTi MOBITPS A0 cepedHbobaraTtopiyHoi BigMi-
yeHo B 2023 — 2024 cinbCbKOrocnogapcbkomy poui.
B 6epesHi, KBiTHI, TpaBHi, cepnHii BepecHi 2024 p. nokas-
HUKM 6ynn Ha 9—15% meHwwnMu Big Hopmu. To6TO, picT
i pPO3BUTOK BINbLUOCTI CiflbCbKOroCnoAapChkmnx KynbTyp
BinOyBaBCs 3a 3HWXEHOI BONOrocTi MOBITPS.

Y 2024-2025 cinbcbkorocnogapcbkoMy poLi BifHOCHa
BOIONiCTb MOBITPSA Gyna MEHLLOK HOPMM, Xo4a 3ararnbHa
KiNMbKIiCTb onagjB nepesuLLyBana Moka3HWKM 3a rornepe-
AOHi Tpn pokn. Ocobnmeo cyxvm Byno NOBITPS B MHOTOMY,
BepesHi Ta ksiTHi 2025 p. BigHocHa BonoricTb MoBiTPs
6yna Ha 12-21 % MeHLUot cepenHbobaraTopivHNX AaHVIX.

3rybHe noegHaHHA MiOABULLEHMX Temneparyp,
HecTaui onafiB Ta HM3bKOI BOMOrOCTi MOBITPSI 3HMKY-
Baso NPOAYKTMBHICTb CillbCbKOrOCMOAapChKUX KyNbTYyp.
[MpoTe peakuis reHOTUMIB Ha NPUPOAHI HeraTuBHI abi-
OTWYHI YMHHUKN MOXe ByTu pisHot. HeobxigHo cTBO-
ptoBaTK Ta BNpoOBagXyBaTu Yy BUMPOOHWULITBO MOCYXO-,
)KapocTiliki copTh Ta ribpuau, LWo 34aTHi NPOTUCTOATH
Aediuuty Bonoru Ta niaBULLEHUM TeMnepaTypam npu-
POAHOrO HaBKOJULLIHBOTO CEPeOoBULLA.

BucHoBku

1. lpoBeneHO MOHITOPUHI MOrOAHUX YMOB (TeM-
nepaTtypu MOBITPS, KifbKOCTI onagiB Ta BiOHOCHOI
BOforocTi NoBiTpst) Bnpogosx 2020—2025 cinbcbkoroc-
noaapCbK1X POKIB.

2. BigmivyeHo TeHaeHLUio 0o NiaBULLEHHS TeMnepa-
Typu nosiTps. CepeaHi pivHi nokasHukn 2020-2025 pp.
nepesuLlyBanu Hopmy, BignosigHo, Ha 0.4; 0,6; 1,6;
3,0i1,2°C.

3. TemnepaTtypHi MakCMMyMW HamndacTiwe cno-
cTepiranu BNpoOAOBX CiyHA, NOTOro, 6epesHs, nunHs,
CEPrHsI, BEPECHS i XXOBTHSI MiCSILLi, HATOMICTb TPaBEHb
He nepeBuLLYyBaB cepefHbobaraTopiYHNA NOKa3HUK.

4. OcCTaHHi 4YOTUPM POKU 3MEHLUUNACh KinbKiCTb
onaais Ha 21-147 mm Ta 36inblWwyBanack TpuMBanicTb
NOCYLUMMBKX i OOLLIOBUX NepioaiB.

CbKOrocnogapcbkoMmy poLi nepeBullyBana CepenHbo
GaratopiuHy Hopmy Ha 3 %, Bnpogosx 2021-2025 pp. —
noctynanacho in Ha 2—4 %.

6. B ymoBax rnobanbHoi 3MiHM KnimaTty roctpo
nocTae nUTaHHA HeobXiOHOCTI CTBOPEHHSA MOCYXO-,
KapOoCTiikux copTiB Ta ribpuaiB cinbcbkorocnogap-
CbKMX KynbTYp.
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Hoeak X.M., Ps6oson J1.0., HoBak A.B.,
CuHbook I.B., Kynuk B.I., HoBak M.A., YepHuw P.1.
Xapaktepuctuka norogHmx ymos 2020-2025 cinb-
CbKOrocnogapchbKux pPoKiB y LeHTpanbHomy Jlico-
cteny YkpaiHu

Y cBITi cnocTepiraeTbCsa 3MiHa KnimaTy, WO OX0-
NIE BCi KOHTUHEHTU, HAWKPUTUYHILWIMMW Hacnia-
KaMu €KOi € TpuBami nocyxu, WO HanyacTiwe
cnocTepiraetbcs y perioHax liBgeHHoi niBkyni. Yuc-
NEeHHVMW [OCHIAXEHHAMM Y Pi3HMX perioHax CBITY
dikcyoTbCA NiABULLEHI TemnepaTypu NOBITPS, LWO
NigCUNOTb HeraTMBHUN edekT gediunTy onagis.
Y pesynbrati HeraTMBHOI iX Aii, cinbCcbkorocnogap-
CbKi pOCMMHWN HE MOXYTb Y MOBHIN Mipi peanidyBaTtu
CBill MOTeHUian NpoayKTMBHOCTI, a arpapii Hego-
OTPUMYIOTb BPOXaMn.

MeToro gocnigkeHb € aHani3 nokasHuKIiB noroau,
30KpemMa, TemnepaTypu MOBITPs, KifbKOCTI onagiB Ta
BiQHOCHOI BomorocTti noBiTpsi Brnpogox 2020-2025
CiNbCbKOrocnogapChKknx PokiB.

KniMaTu4Hi NOKa3HUKM HaBKOMWULLIHLOTO NPUpPoa-
HOro cepefoBuLia BNPOAOBXK XOBTHA 2020-BepecHs
2025 pokiB OTpMMaHO 3rigHO CnoCTepexeHb METeo-
CTaHUii YMaHb. TMNOBI NOKAa3HWKM y PerioHi BCTAHOB-
neHo sk cepeaHi 3a 30 pokis — 3 1991 no 2020 pik.

3a cnoctepexeHHs MU MeTeocTaHUii M. YMaHb
BMNPOAOBX M'ATU  CiNbCbKOroCnogapCcbkMx  POKiB,
cepefHe NepeBULLEHHA TemnepaTypu noHag Hopmy
ctaHoBuno BignosigHo 0,4; 0,6; 1,6; 3,0 i 1,2 °C.
[MepeBuLEHHA TEMNEPATYPHOrO PEXUMY MOPIBHSHO
[0 cepegHbobaraTopiyHOi HOpMK cnocTepirany BNpo-
[oBx civHsA (2,1-5,5 °C), notoro (2,1-6,5 °C), 6epesHs
(2—4,2 °C), nunHsa (2,3-3,4 m), cepnHa (2,8-3,0 °C),
BepecHs (3,9-5,2 °C) i xoBTHA (2,5-4,4 m). lMpoTte
TpaBeHb NPOTSArOM M'SAITM POKiB MaB CTabiNbHI Nokas-
HUKWN.

3a pokamu JOCnifKeHb crnocTepirany 3MmeH-
LUEeHHs KinbKOCTi onagiB BigHOCHO cepedHbobara-
TOPYHUX noKasHukiB: y 2021-2022 p. Ha 113 MM,
2022-2023 p.— Ha 100 mm, 2023-2024 p. — Ha 147 MM,
2024-2025 p. — Ha 31 mM. 3adhikcoBaHO 30iMbLUEHHS
TpVBanocCTi NOCYLUNMBUX | OOLLOBMX Nepiois.

CepenHsa BiAHOCHA BOSONICTb MOBITPS BMNPOAOBXK
OCTaHHIX YOTMPbLOX pPOKIB MocTynanacb HOpPMi Ha
2-4 %.
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Lli npouecu 3ymoBniooTe HEOBXiAHICTL CTBOPEHHS
MOCYXOCTINKMX COPpTIiB i ribpuaiB cinbcbkorocrnogap-
CbKUX KynbTYp.

KnrouyoBi cnoBa: Temnepatypa noBsiTpsl, KiNbKiCTb
onagis, BiAHOCHa BOSOrCTb MOBITPS, CiNbCbKOrocno-
[apCbKuii pik

Novak Zh.M., Riabovol L.O., Novak A.V,
Syniok L.V., Kulyk V.P., Novak M.A., Chernysh R.l.
Characteristics of Weather Conditions in the Cen-
tral Forest-Steppe of Ukraine During 2020-2025
agricultural years

Climate change is occurring worldwide and affects
all continents, with prolonged droughts being among
the most critical consequences, particularly frequent in
regions of the Southern Hemisphere. Numerous stud-
ies conducted in various regions of the world report
elevated air temperatures, which intensify the negative
effects of precipitation deficit.

As a result of their adverse effects, agricultural
plants are unable to fully realize their productive poten-
tial, and farmers experience yield losses.

The aim of the study was to analyze weather
parameters—specifically air temperature, precipitation,
and relative air humidity—during the 2020-2025 agri-
cultural years.

Climatic indicators of the natural environment for
the period from October 2020 to September 2025 were
obtained based on meteorological observations from
the Uman weather station. Typical regional indicators
were established as 30-year averages (1991-2020).

According to observations from the Uman meteoro-
logical station over the five agricultural years, the mean
temperature exceeded the long-term norm by 0.4, 0.6,
1.6, 3.0, and 1.2 °C, respectively. Temperature anomalies
relative to the long-term average were recorded in Janu-
ary (2.1-5.5 °C), February (2.1-6.5 °C), March (2.04.2
°C), July (2.3-3.4 °C), August (2.8-3.0 °C), September
(3.9-5.2 °C), and October (2.5-4.4 °C). May, however,
remained stable throughout all five years.

A reduction in precipitation relative to long-term
averages was observed in each year of the study: by
113 mm in 2021-2022, by 100 mm in 2022-2023, by
147 mm in 2023-2024, and by 31 mm in 2024-2025.
An increase in the duration of both dry and rainy peri-
ods was recorded.

The average relative air humidity in the past four
years was 2—-4% below the climatic norm.

These processes highlight the need to develop
drought-tolerant varieties and hybrids of agricultural crops.

Key words: air temperature, precipitation, relative
air humidity, agricultural year

[aTta nepLuoro HagXOMKEHHS PyKOnucy
0o BuaaHHs: 14.11.2025

[ata npunHATOro A0 APYKY pyKonucy
nicns peueHsyBaHHsA: 12.12.2025

Hara ny6nikauii: 31.12.2025
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TUMU CYLUIHHA NIKAPCbKOI POCNMHHOI CUPOBUHU POMALLIKU NIKAPCbKOI
(MATRICARIA CHAMOMILLA L.) 3ANEXHO BI YMOB BEIFETAL|I
TA ATPOTEXHIYHUX NPUAOMIB
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3aknapg BuLoi 0CBiTK «[MoQiNbCbKMIN OepXKaBHUA YHIBEPCUTETY

MocTtaHoBKa npoGnemu. Pomalika nikapcbka,
Xamowmina obigpaHa (Matricaria chamomilla L.) — poc-
nunHa poauHn AwnctpoBux (Asteraceae) abo Cknag-
HougiTi (Compositae), pogy Matricaria, ska Bkntoyae
n'aTb BUAIB, NOLUMPEHUX Mo BCin €sponi, LieHTpanbHin
i NiBgeHHO-3axigHin Agii, MiBHivHIn Adpunui, 3axigHnx
perioHax [MiBHi4HOI Amepukn. CTebno npsime, NoOpox-
HUCTE, MOXe gocsratn Bucotn go 60 cm. Jincta pos-
TalloBaHe NoYeproBo, Mae NepUcTopo3ainbHy opmy.
KBIiTKOBI KOLUMKM YTBOPIOKTBCS MOOAUHLI Ha cTebnax
i cknagalTbCs 3 A4BOCTATEBUX XKOBTUX TPYyBYaCTUX KBi-
TOK y LIeHTpi Ta Binux nemnocTok y3aoex kpais. Ii nnig —
cBiTrno-kopuyHeBa cim'aHka [10]. BinbLwicTb KynsTMBO-
BaHWX COpPTIB pOMaLLKM MiKapCbKOl € AUNNoigHUMU,
ane € TakoX TeTpannoigHi, Wo pobutsb ix 4OCUTL reTe-
POreHHUMM 3i 3HaYHUM PIBHEM MIHNUBOCTI (HEHOTMUMO-
BUX O3HaK.

AHani3 ocTaHHix gocnigxeHb i ny6nikauin. Teo-
peTUYHi Ta MpaKTUYHI acnekTU PO3BUTKY TEXHOMOrin
CYLUIHHS CUPOBWHM IiKapCbKMX POCINH BUBYEHI B pO60-
Tax K YKpaiHCbKUX, TaK i iHO3EMHWUX [OOCIiAHMKIB:
T.B. Mip3oeBa, A.0. Apow, C.B. ®ineHko, A.O. AHHa-
Myxammegos, |.B. Axkybaww, [. B. MNysuk, Ta iHwi [1; 4].
MposiBwn pag gocnigxeHb, M.I. Baxmar, B.l. OByapyk,
T.O. lMaganko, HarofnowyTb Ha PEKOMEHOOBaHUX
CTpoKax CiBOW poMalLKK NikapCbKol, TakoX, Wwob 3HK-
31TK NiKOBE HaBaHTaXXeHHS Ha POCIWHY, Nif Yac Yyepro-
BOro 300py, KON iHOYKYETbCSA €KCNpEecisa rexis, Bigno-
BiJanbHMUX 32 MOPOreHeTUYHY NporpaMmy YTBOPEHHsI
KBITKM, PEKOMEHO0BAHO BUKOPUCTAHHSI TETPaNnsoigHNX
copTiB Ans 36iNbLUEHHS YPOXXalHOCTI Ta NigBULLEHHS
SKOCTi nikapcbkoi cuposuHu [10].

List umpoko BigoMa ogHopivHa pocnnHa BUKOPUCTO-
BYETbLCSI MO BCbOMY CBITY BXE TUCAYONITTAMU Yy Xapyo-
Bill NPOMMCMOBOCTI, CTOMATONOril, MEAULMHI, a TaKoX
dapmauesTi 1 kocmeTonorii. i nonynspHicTb
3yMOBIIEHA [JOBEAEHNMY KOPUCHUMYU BNACTUBOCTSIMMU,
30KpeEMa aHTMMIKPOOHUMK, NpoTM3ananbHUMK, 3He-
OontoBanbHUMK, CeaaTUBHMMU Ta aHTUCENTUYHUMU
AigMKY, a TakoxX Takumm edekTaMu Sk NpoTuaiaperiti,
aHTWMOKCWAAHTHI, NPOTUPAaKOoBI Ta iHWi. BinbLwicTe onu-
CaHUX KOPWUCHMX BNaCTUBOCTEW, NOB’si3aHi 3 BMICTOM
TepreHoigiB i (heHoniB, cepen SKMX HanW3HaYyLLMMU
€ hnaBoHOIAM Ta PeHONbHI KUCNOTW. Y cKnagi KBIiTOK
BMABneHo noHag 120 BTOpnHHNX MeTaboniTiB, BKNOYa-
toun 36 donaBoHoidiB Ta 28 TepneHoigiB. XiMiuHi Kom-
MOHEHTU, Taki Sk a-6icabonon i umknivHi edpipun, Bigomi
CBOIMM MOTY>XHMMU @aHTUMIKPOOHUMU BNACTUBOCTSIMMU;
ymbenicdbepoH Mae dyHrictTaTudHy Jito, a xamasy-
NneH i a-6icabonon nposiBNSATb CUMbHI @HTUCENTUYHI
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BMacTMBOCTI. BinbLWicTb LMX aKTUBHUX CMOMNYK CTaloTb
OOCTYNHUMW ANs FIIOACLKOro OpraHiaMy nicnsa ekcrpa-
KUil 3 pocnnHHMX TKaHuH. Kpim Toro, 3aranbHa SKiCTb
CYLLEHUX KBITOK 3Ha4HOK MIpOK 3anexuTb Big arpo-
TEXHOMOrYHNX YMOB BUPOLLYBAHHS Ta 3aCTOCOBAHUX
MEeTOZIB CYLUiHHS Ha NPOAYKOBaHY SAKICTb [5].

CyLWiHHS € OgHWUM i3 HaOaBHILLMX Ta HanedeKTUB-
HilLMX MeToziB 36epexeHHs] POCINUH, SKMIN nepecnigye
METY 3HWXKEHHS PiBHS BOMOrOCTi Y CHMPOBUHI, 3a6es-
neyvyun nNpy UboMy ii skicTb. MNpouec CyliHHA 3ain-
CHIOETBCA Pi3HOMAaHITHUMK crnocobamu, cepen AKUX
MOXHa BUAINUTY CYLLiHHSA Nig NPSMUM COHAYHUM Npo-
MiHHSIM, Y TiHi, y TPaauUinHMX nevax, abo KnimaTuyHmnx
Kamepax, po3nunoBarnbHe Ta cybnimauiiHe CyLUiHHSA.
Y KOXHOTO 3 LIMX METOAIB € CBOI NepeBarn 1a He4osiku.
HanbinbLw nowwmpeHnmM cnocobom o6pobkn apomaTtuny-
HUX | NiIKAPCBKUX POCINH € CYLLIHHSA M COHAYHUM CBIT-
nom abo B TiHi, ogHaK Le MeTod CYNnpOBOLXKYETLCS
TpygHoLaMuM B KOHTPOIi TemnepaTypu Ta BOFOrocTi,
a TakoX 30inbLIeHMM PU3MKOM KOHTaMiHauii KiHLeBOoro
npoaykTy. HaykoBi AOCNiOXEeHHS aKTMBHO BUB4YalOTb
e(eKTUBHICTb PIi3HMX METOAIB CyLUIHHS NiKapCbKux
POCMWH, 30KpeMa pPoMalLLKu MikapCbKoi, Yepes3 BUCOKY
YyTNUBICTb GIOAKTUBHUX CMONYK, O MICTATLCS B KBi-
Tax, i IXHI HU3bKY KOHUEHTpauito [7].

Mpouec cyLwiHHA YNOBINbHIOE PICT MiKpOOpraHiamis
Ta nNpurHidye BGioxiMivHi peakuii, aki MOXyTb BMnMBaTh
Ha opraHonenTWYHi BNacTMBOCTI Ta 30inbLuyBaTh Tep-
MiH npugaTtHocTi. CyLliHHS Mae BupilLlanbHe 3HaYeHHs
B nicnssbupanbHin obpobLi pomaluku  fikapcbKoi,
OCKiNbKM BOHO 3anobirae depMeHTaTUBHINA Aerpaga-
Lii Ta 06mMexye po3BMTOK MikpoopraHiamiB. BignosigHi
METOAM CYLUIHHA 3aBXAu cnif BMbupatn 3 ypaxyBaH-
HAM aKTMBHUX PEYOBWH, BUAIB POCIIUH Ta POCIUHHUX
TKaHWH, A€ HaKOMNWYyloTbCS aKTUBHI pedvoBuHM. Kpim
TOro, Taki pakTopy HaBKOMWLUHBOIO CepedoBuLLa, SIK
Temnepartypa Ta BOJIOrMCTb, HEMOXIIMBO KOHTPOMO-
BaTy, i 3abpyQHEHHS POCNMHHOIO marepiany € GinbLu
iMOBipHUM. [Ons 36epiraHHa NikapCbKMX TpaB TaKOX
BUKOPWUCTOBYETLCA KiNbka Cy4YacHUX METOAIB, BKIIO-
Yaloumn CyLUIHHA Ha COHLi 3 NPMMYCOBOIO Ta NPUPOA-
HOK KOHBEKLIi€l0, a TaKoX OLjiHKa BMMAMBY A0OABaHHS
ciTyacToro 3aTiHEHHS1 AN MOPIBHSHHA 3 KOHTPOSbO-
BaHVMM yMOBaMM (CyLUiHHS B €eNeKTPU4HIN nedi Ta
cyliapui 3 MprmMycoBOIO KOHBEKL€) [6].

OpraHiyHe cinbcbke rocnogapctso GasyeTbcs Ha
cucTtemMax, siki YHUKalTb 3aCTOCYBaHHSI CUHTETUYHMUX
XiMiYHMX necTUuMAiB, JOOPUB, perynsiTopis pocTy Ta
iHLUNX MOTEHLIMHO LUKIANNBUX PEYOBMH, BOHO CMpPsiMO-
BaHe Ha 30epexeHHs1 BionoriyHoro po3maiTTs, nigTpu-
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MaHHs1 POAIOYOCTI FPYHTY Ta iHTerpauilo TpaguuiiHux
nigxoais A0 BUPOLLYBaHHS, BiAMOBIAHO A0 NOKanbHUX
ymoB [9].

Pomawka nikapcbka (Matricaria chamomilla L.)
€ ifeanbHOK POCNNHOK ANA BUPOLLYBAHHA 3@ €KOro-
riYHUMK NpYHUMNamn, 3 ornsady Ha Te, Lo BOHa Aobpe
ajanTyeTbCs O CTanoi CiNbCbKOroCnoAapchbKoi npak-
TUKK. Y npoueci AocnigXeHHst 6yno AOTpMMaHO OCHO-
BHUX MpuHUMNIB Takoro nigxoay. CyyacHi ekonoriyHo
YUCTi MEeTOAM TUMIB CYyLiHHA, cepen SKMX BUKOPUC-
TaHHSA KNiMaTUYHMX KaMep Ta Pi3HUX Meyven, a Takox
TPagUUinHi TeXHONOrii, SK-OT CYLUiHHA Ha CcoHUi abo
B TiHi, nepenbayany MiHiMi3aLito BUKOPUCTaHHS HeBia-
HOBMIOBaHUX eHepropecypcis [8].

B pamkax po3po0bku CyLUiHHSA MikapCbKOi CUPOBUHN,
BMKOPUCTaHHSI COHAYHOTO CYLUIHHS SIK CTarnoro Ta eko-
HOMIYHO e(PEKTUBHOIO MeToay 36epeXXeHHs nikapcbKoil
Ta NOXMBHOI LIHHOCTi pOMaLlKu fikapCbKoi, Cnpusno
po3pobLi eKomnoriYHo YUCTUX Ta eHeproedeKTUBHUX
TEeXHOMOriM CyLiHHA ANsi Xap4oBOi MPOMMUCAOBOCTI Ta
ditoTepanii [3].

BinbLWicTe POCANH MICTATb BUCOKWUIA piBEHb BOSOrM
nig 4Yac 30opy BpoOXak Yepes CUIbHy 34aTHICTb BOAMU
3B'A3yBaTMCA 3 iHWMMK MorneKkynamu. Bucokuin piseHb
BOSIOrN CTBOPKOE CMPUATNNBI YMOBW ANS iHTEHCUB-
HOro PO3MHOXEHHSI MIKPOOpPraHi3miB, siki CTUMYMOIOTb
LWBMAKE MCYBaHHS BpOXat, L0 3yMOBWIO HeobXxia-
HICTb MPOBEAEHHs npouecy CywiHHA. CyliHHA, §K
BiJOMO, HE NKLIe CNPUSE YNOBINMbHEHHIO NPOLECIB NCY-
BaHHS, a N ONTUMI3y€e noAanbLUi TEXHOMOriYHI onepauit
npu nepepobui cinbcbkorocnoaapcbkoi Npoaykuii, TuM
camum 3abesnedye NPOOOBXKEHHs TepMiHy ii 36epi-
raHHsl, 36epeXxeHHs1 Xxap4oBOi Ta MOXMBHOI LiHHOCTI,
a TaKoX CMpoLLye NpoLecy YNakoBKU Ta TPaHCMOpTy-
BaHHS MPOAYKLii. 3a CTaTUCTUYHUMM OLiHKaMu, eHep-
rOBUTPATW Ha CYLUIHHS CMPOBWMHU CTaHOBWUNM GNM3bKO
20-25% Big 3aranbHOr0 €HeprocrnoXvBaHHA Yy Xxap-
yoBili nmpomucnoBocTi. Kpim Toro, BMGIp KOHKPETHOI
TeXHoNorii CyLiHHA BigirpaB Kn4oBy ponb y 3abes-
NMeYeHHi BMCOKOI SIKOCTi KiHLEBOro NMpoAyKTy, Lo Mia-
KpecnmB HeobXigHICTb 3aCTOCYyBaHHS HanbinbLw edek-
TMBHOIO METOAY ANSA KOXHOro Tuny Npoaykuii [8].

MeToto gocnigXeHHs1 CTano BM3HAYeHHs i nopis-
HSIHHS1 BNMBY TUMIB CYLUIHHA HA MeTabonivyHWi Npodinb
KBITOK poMalLku nikapcekoi (Matricaria chamomilla L.),
BMPOLLIEHOT 3 €KOJOrYHOro OpraHiYHoOro HaciHHs eniTu
y 30Hi [NpaBobepexHoro Jlicocteny YkpaiHu.

Martepianu Ta meTtoguMka pocnigxeHb. [ocni-
OXXeHHs nposogunu B 30Hi [NpaBobepexHoro Jlico-
cteny Ykpainu (gocnigHe none (®OIMM TMpyausyc),
3 ypaxyBaHHSAM YCiIX BWMOr METOAUKU AOCNigHOT
crnpaBu. Cxema gocnigy Bkntoyana caktopu: gaktop
A — copr: NepnwuHa licocteny, Zloty Lan [2], siki Bknto-
YyeHi 0o [lepaBHOro peecTpy COPTIB POCMMH YKpaiHu
i MombLi, Npu onTUMmanbHiIn HOPMi BUCIBY HaCiHHS
0,006 TMC. cxox. Hac/ra Ta Temnepatypi I'pyHTy 6 —
8 °C i rmmnbwuHi 3aropTaHHA HaciHHa 0,5 cm; doakTop B —
POH enemeHTiB xuBneHHs: 1. be3s 4obpuB (KOHTPONb);
dakTop C — cTpok ciBbu: 1. OciHnin: (15 —-18.10; 1 —
3.11; 15— 18.11); dakTtop D — cnocib 36opy cmpoBuHu:
Py4Huin ogHo- Ta aBodasHuii 36ip cyuBiTh; dhaktop E —
TMN CywWiHHA cupoBuHK: 1. CyLliHHA Ha COHUi (Temne-
patypa 6nusbko 30 °C BnpogoBx 4 fi6), 2. CywiHHA

B TiHi (cepenHs Temnepatypa 20 °C Bnpogosx 7 Aib),
3. CywiHHa B eneKkTpu4Hin cywapui (Temneparypa
100 °C BnpopoBx 24 ropg).

KnimaT Lboro perioHy onmcyeTbCcs K NOMiIPHO-KOH-
TUHeHTanbHUN. Cepea OCHOBHUX KNIMaTUYHUX Xapak-
TEPUCTUK 3a3HAYAETLCH, L0 CepefHbOMICAYHA TeMmmne-
patypa nepesuiyye 10 °C BNPOAOBX MOHAA HYOTUPLOX
MicsUiB Yy poui, cepegHsa TemnepaTypa HanTenniworo
Micsiusa He nepeBuLlye 24 °C, a piyHa KinbkicTe onagis
KonueaeTbea y mexax 700—-800 mm. Bammky Temnepa-
Typu MOXyTb onyckaTtucst Hwkde 0 °C, a BniTKy — nepe-
suwysaTtu 30 °C, npu LbOMy cepefHbOopiYyHa BOMOriCTb
noBiTpsi cTaHOBUTb 6nm3bko 70 % [10].

Byna 3actocoBaHa cucTeMa opraHiyHoro 3emrie-
pobctBa. EkcnepumeHTanbHi r'pyHTM 3abe3nevyBa-
nucs 47,4 mP/ra 3pinoro BUCOKOSIKICHOrO KOMMOCTY
3 HeunTpanbHum pH (7,0), 4OCTaTHLOK KINbKICTIO PO3-
UMHHMX aHIOHIB Ta KaTiOHIB, @ TAKOX NMOMIPHUM PiBHEM
OpraHiYHNX PEYOBUH Ta NMOXMBHUX PEYOBUH.

OpraHiyHe HacCiHHA pomallkM nikapcbkoi ©Oyno
BiCIIHO Ha eKcrnepuMeHTanbHOMY nofi 3aranbHO
Nroweto eneMeHTapHoi ginsHku — 50 m?, a obniko-
BOi — 25 M2, 3 HOPMOO BUCIBY NPV ONTUMAIbHIA HOpMi
BuciBy HaciHHA 0,006 Tuc. cxox. Hac/ra. lMepuwi cxoam
3aBunucs vepes 7 [ib, nNpu LbOMy ryctota pOCrvH
ckrnagana 34 wt/m2 [aHi wopo BpoxamHocTi Bynu
OTPUMaHI LLNAXOM TPUPa3oBoro 360py KBITKOBMX KOLLN-
KiB, LLIOAO0 AOCNigKYBaHUX CTPOKIB ciBOW. PyyHuin ogHo-
Ta ABodasHui 36ip CyLBiTE NPOBOAUBCS BPYYHY, NiCNs
yoro BoHM Bynu goctaeneHi Ao nabopartopii 3aknagy
BULLLOT OCBITU «[1OQINbCbKMIN AEPXKaBHUIN YHIBEPCUTET.

TexHonoris nicnssdupansHoi 06pobku nepenbda-
Yana Kinbka eTanis, 3okpeMa 36MpaHHsa BpoOXato, 3Ba-
XKyBaHHS, CYLUiHHSA, NakyBaHHs, repMeTm3adito Ta 30e-
piraHHs. Y WTy4HOMY CepefoBuL NigTpMMyBanacs
cepegHa Temnepartypa 40 °C i BigHOCHa BOIOriICTb
50 %. Y npupoaHnx ymoBax cepefHi TepMognuHamiyHi
nokasHuku ctaHosunun 27,0 £ 52 °Cta 77,4 + 5,1 %.
Y KOXXHOMY 3 MpOLeCiB NPOBOAMBCH aHarni3 MexaHiamis
Maco-eHepreTU4yHoro 0bmiHy Ta audysii. 3pasku KBiTiB
Baroto 250 r y 4oTMpbOX MOBTOPHOCTAX Oynu Bunag-
KOBO BilibpaHi Anst KOXHOro MeToay CyLwiHHSA. KBiTKOBI
KOLLMKM BUCYLLYBanNu 3a pi3HUX METOAIB: CYLUiHHA Ha
COHUI , sIke NMPOBOAMBCHA B COHSAYHIV cyllapui 3mila-
HOro Tuny 3 BOyA0BaHNMY BEHTUNATOPAMU Ta NAOCKUM
COHSIYHMM MOBITPOHAarpiBayemM, Ae 3acTOCOByBaracs
npyMycoBa Ta NpUpPoOHa KOHBEKLIA 3 BUKOPUCTaAHHAM
BOYZIOBaHMX BEHTUMATOPIB AN CNpPUSHHA Tennone-
pepadvi (Temnepatypa nositps gocsrana 30 °C) snpo-
OOBX 4 fi0; citT4acTe 3aTiHeHHs1 3 BUKOPUCTaHHSM Npu-
POLHOI KOHBEKLA BMPOAOBX OAHOMO TWXHSA (KiMHaTHa
TemnepaTypa B cepegHboMy 20 °C) BrnpogoBx 7 fib;
enekTpuyHa cywapka notyxHictio 1500 Bt 3 npumy-
COBOI KOHBEKLIi€D, LBUAKICTb NoBiTpst 1 mc ™', BRpo-
[oBX 24 roauH (Temneparypa gocsrana suwe 90 °C),
(puc.1).

Macy BumiptoBanuM 3a [OMOMOrOK  EneKkTpud-
HUX umndpoBux Tepesie (Mogens HG-5000-giana3oH
0-5000 r £ 0,01 r, AnoHiA) WoaHA ANst METOAIB CYLUIHHA
Ha COHLU, B TiHi Ta Ha NOBITPI, | WOroauHN ANs MeToAaiB
CYLUiHHS Ha COHL Ta B neui.

Temnepatypy Ta BiJHOCHY BOSOriCTb peecTpyBanu
3a gonomorol peectpatopa gaHux HOBO (mopenb
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Puc. 1. Fomoea pocnuHHa cupoeuHa poMawkKu J1iKkapcbKOi 3a pi3HUx Memodie CywiHHs:
1. CywiHHs Ha coHui (memnepamypa 6nu3bko 30 °C enpodoex 4 9ib),
2. CywiHHs 8 miHi (cepedHsi memnepamypa 20 °C snpodoex 7 0i6),
3. CywiHHs 8 enekmpud4Hit cywapui (memnepamypa 90 °C erpodoex 24 200

HOBO U12 Temp/RH/Light-Range —20 °C pgo 70 °C
Ta (05 mo 95%) RH, CLWA) worogunHun. Bmict Bonoru
Yy CBDKMX Ta CYLLUEHUX POCIIMHAX pOMaLLKW RikapCbKoT
BM3HA4anu 3a [OMOMOrol 3BU4YaNHOI nabopaTopHOi
nedi, aky nigTpumysanu npu Temnepatypi 100 °C go
[OCArHEHHS NOCTIMHOI Baru.

Bynu npoBeaeHi Tpuyi BU3Ha4YeHHS, a BMICT BONOrn
pO3paxoByBanu 3a PiBHAHHAM:

MC = (M,—M,)/ M;, pe

MC — BmicT Bororu, % Ha cyxy macy

M, — maca 3pa3kiB y BOroromy ctai, (r)

M, — cyxa maca 3paskis, (r)

M, — piBHOBaXxHa BONOriCTb

Pe3synbrat pocnigxeHb. [loyaTkoBui BMICT
BOITOM Ta aKTUBHICTb BOAM Y KBiTKaxX pomallky nikap-
cbkoi ctaHoBunm 81,16 ta 0,97 % BignosigHo. Wogo
aHanisy Konbopy, napaMmeTpu Konbopy No copTam npu-

CepenHi NOKa3HUKA
JEEVEVENEINN G}

DB ONOSIIE NS
SSSSSISISISISISI

3BENU 40 No3nTMBHUX 3Ha4veHb — 11,63 T1a 61,19 Big-
nosigHo. Lli 3Ha4yeHHs BKa3yloTb Ha Te, WO KOorip CBi-
XUX KBITOK POMaLLKKN JiKapCbKOT OXOMNME CNEKTP Big
CBITTI0-KOPWUYHEBOrO [0 KOBTOro. [nga pewtn ¢isnko-
XiMiYHMX  BNacTUBOCTEN, ackopbiHOBOI  KMCnoTw,
BMICTY XMPY Ta aHTUOKCUAAHTHOI akTUBHOCTI, Bynu
BUsiBNeHi 3HavyeHHs 33,48; 0,57 ta 93,35 %, Bigno-
BigHO (pwc. 2).

[ocnigXeHHs nokasanu, LWo BUCYLLEHi 3pa3ku Bi3y-
anbHO BiAPI3HANMCA 3a KONbOPOM 3aneXxHo Bif 3acTo-
COBaHWNX METOAIB CyLUiHHS. 3pa3kun, BUCYLLEHi Ha COHL
Ta B TiHi, 6ynn ackpaBo 3abapsneHumn Ta Haragysanu
cBiXUI MaTepian. IxHi apomaty Bynu nerko BrisHasa-
HUMM Ta iHTeHCUBHUMUK. 3pa3sku, BucyLeHi npu 90 °C,
BTPaTUIM CBIil NPUPOAHUI KOSIP | CTanu KOPUYHEBUMMU,
a TaKoX BTpaTUNM CBIN XapaKTepHUM POMaLLKOBUM
apowmar (tabn. 1).

Ao ) Q?T
—e—[Iepauna Jlicocreny (K)* =—Zloty Lan

Puc. 2. ®i3uko-ximiyHull aHani3 ceixxux keimok pomawku nikapcbkoi (Matricaria chamomilla L.)
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Tabnuus 1 — Pismko-xiMiYHMI aHani3 cyxux KBiTOK poMaluku nikapcbkoi (Matricaria chamomilla L.) Ha
cboHi eneMeHTy KMUBMNeHHs1 6e3 ,O6pPMB, 3a py4YHOro oaHo- Ta ABoda3HOro 36opy CyuBiTb,
CTPOKy CiBOM, TMNY cywiHHA cupoBuHu (CepeaHe 3a 2021 — 2025 pp.)

Coprt (chaktop A)
MepnuHa JNicocteny (K)* Zloty Lan
s ~ s = T| T < | ® s Q T| T S| ®
© 0O X X = X X <
2 o | Tun cywinHs g < | 88 I E SHE < | 88 E E S
s 8 cupoennn | o _ | 5 | €S| s | § S S | 51¢es| = | & 5
S & | (pakmopE) | 52| & |62| T | £ |s5&|5%| 5 |62| T | £ |58
-8 =<| 9 | 2 =] = |oT| 88| ¢ | & o E |38z
<& I ~— m o © I = = m I ~— 1] o © I | = = o
o [ = 5 = [ o< | o = 5 = i o=
s L e o L2 EE| S L O o L EE
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® | CywiHHs 0,29 |3,71 [36,00(4,00 (2,11 |78,24|0,28 [3,00 |31,01(3,08 |2,00 |78,00
I B TiHi
2 CyliHHg B 0,27 (2,88 |29,46|3,00 [1,74 |70,21|0,26 |2,72 [29,00|2,92 |1,63 |68,74
cywapui

Mpumitka: (K)*- KOHTpOmb: COpT, CTPOK CiBOU, TUMN CyLUIHHA

[NoyaTkoBa aKkTMBHICTb BOAM KBITOK pOMaLLKK fikap-
cbkoi ctaHoBuna 0,97, a KiHUEeBi 3Ha4YeHHS MICNA KOX-
HOro pexumy cyLliHHA konueanucs Big 0,27 go 0,49.
OpHak yci ekcnepuMeHTH nokasanu 3HaYEHHS! HUKYe
MeXi MPUrHiYeHHs poCcTy MikpoopraHiamiB (sika < 0,6).
Cratuctnynmin aHania (p = 0,032) BUSBUB 3Ha4Hy
pisHMU0 Mk gocnigammn 1, 2 Ta 3, wo Bignosigano
CYLUIHHIO Ha COHLUi, B TiHi Ta CYLUIHHIO B €MNeKTPUYHIN
cywapui npu 90 °C signosigHo. [ocnig 1 nokasas
HaBULLMIA BMICT BOMOM (CTaTUCTUYHO BiOMIHHUIA Big,
pewTn ymoB CyliHHs;; p = 0,041); wo npoBoauBcs
3 BUKOPUCTaAHHAM COHSYHOIT eHepril.

Konip MoxHa BBaXkaTu OAHMM i3 HaBaXKMMBILLNX
napameTpiB SKOCTi BMCYLUEHOI CMPOBUWHW, i BiH 4acTo
BMMMBAE Ha CMIPUAHATTS COXUBAYaMMU.

Y uboMy OocChigKeHHI MeToAM CYLUiHHS nokKasanu
He3Ha4yHWUi BMMMB Ha cyxy Giomacy KBITKOBMX KOLUM-
kiB. BmicT ackopbiHOBOI kucnotu OyB HanWBULLMM
nig Yac CYyWiHHA Ha COHSAYHIA NOBEPXHi M CTaHOBMB
42,33 mr/100 1, kOnNn pes3ynbTatu MOXHA MOSICHUTU
3MEHLLUEHHSAM COHSIYHOIO OMPOMIHEHHS KBIiTiB Ta HU3b-
KMMWU TemnepaTypamu CyLUiHHS, siKi 3a3BMYyai BNnu-
Hynu Ha BiTamiH C Ta oro okucrneHHs. Buwli koHueH-
Tpauii crnonyku cnocTepiranucs npuv BUKOPUCTAHHI
€MNeKTPUYHOI CyLLIapKu 3 MPUMYCOBOK KOHBEKLIE Mpu
90 °C, wo pgano Bmict 35,86 mr/100 r Ta 29,00 mr/100 r
BiQMNOBIAHO, 6e3 CyTTEBMX BiAMIHHOCTEN MK HUMM, LLO

OMUCYE He3HayHy TepMiYHy Jerpagauito MopiBHSHO
3 PELUTO YMOB CyLUiHHA. BMicT kapoTuHoigiB 36inb-
wmBcsa 3 2,92 mr/r o 5,51 mr/r, Wwo Bka3sye Ha Te, WO
nicnsi 3HeBOAHEHHS KAapOTMHOIAM BinbLU AOCTYMNHI. 3Ha-
YHe 30inbLUeHHst BMICTY xupy copTy [lMepnuHa Jlico-
creny 3,47 %, BignoBigano Tuny CywiHHSA B TiHi. Sk
NMoKasylTb pe3ynbTaTv, MnovaTkoBa aHTUOKCMAAHTHA
aKTMBHICTb KBIiTiB pomaluku nikapcekoi 89,23 % Ta
88,07 %, 3meHwyBanaca 0o 70,21 % n 68,74% no
copTaMm OCiHHBOro CTpoky ciBou 15 — 18.170 po 15 —
18.11, nig 4ac npoueciB CyLUiHHSA Yepe3 TepMidHUI Ta
OKVCMOBanbHUA BNIINB, TOMY MakCUMarnbHEe 3HVKEHHS
Oyno 3adikcoBaHO B enekTpuyHii nedi npu 90 °C, wo
Oyno nNoB'A3aHo 3 BUCOKMMM TemMnepaTypamMm 3 noYaTky
NpoLeCy CyLUiHHA JAaHOro TMny.

BucHoBku. Byno npoeegeHo nopiBHANbHe AoCHi-
OPKEHHS AN OUiHKM BMAMMBY Pi3HUX TUMIB CYLUiHHS, Nia-
Kpecrio4dn ixHi nepesarn Ans OTPUMaHHSA NPOAYKTY
3 aKTUBHICTIO BoaM Ta BMicToM Bororu Big 0,26 go
0,49 ta 2,72 % po 5,95 % BignosigHo. PekomeHaoBaHi
METOAM TUMIB CYLUiIHHS B fiTepaTypi Ta Ti, WO BUKOpUC-
TaHi Ha NpakTuui, Manu BiAMIHHOCTI, WO NiaTBEpAnno
HaranbHy noTpeby B AOCMIMKEHHSX 3 el TEMU.
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Mapanko T.0. Tunu cywiHHA nikapcbKkoi poc-
FNIMHHOI CMPOBUHU pomallku nikapcbkoi (Matricaria
chamomilla L.) 3anexHo Big ymoB BereTtauii Ta
arpoTexHiYHUX NpUnomiB

Pomawka nikapcbka (Matricaria chamomilla L.)
LLIMPOKO 3aCTOCOBYETLCH B Xap4oBill NMPOMWCIIOBOCTI,
ctomarornoril, apMmaueBTUli Ta MeguuunHi 3aBOsKK
LiHHUM BNAacTMBOCTSM il CUPOBUHYM (CYLBITb), sika 0by-
MOBMEHa BMUCOKMM BMICTOM TepneHoifiB, ¢raBOHOI-
AOiB Ta peHOoNbHMX KUCNoT. [JocnigkeHo BNAUB Pi3HNX
METOAIB CYLIiHHA Ha MeTaboniyHui Npodinb CyuBiTb
poMalLLKK NikapCbKol, BUPOLLEHOI 3a npuHuMnamu cTta-
1noro opraHivyHoro 3emnepobctea B 30Hi MNMpaBobepex-
Horo Jlicocteny YkpaiHn. CyLliHHA NpoBegeHo 3 BUKO-
PUCTaHHAM TpbOX TWUMIB: Ha COHUi Mpu Temneparypi



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

6nm3bko 30 °C BnpogoBx 4 fib, y TiHi Nnpn Temneparypi
20-25 °C Bnpogosx 7 fib, y enekTpuyHii cylapui npu
Temnepartypi 90 °C Bnpogosx 24 roguH. Tun CyLliHHSA
BMMMBAaB Ha Konip, apomart, XiMi4HUI CKnag CUPOBUHN.
3pasku, BUCYLLIEHi Ha COHLYi, NOKa3anu HalBULLWIA BMICT
nonicpeHoNbHNX Cnonyk Ta aHTUOKCUAAHTHY aKTWB-
HicTb. OBr'pyHTOBaHO arpobionoriyHi 0cobnMBOCTI Kymb-
TUBYBaHHSI POCNWH. TWM CYLUIHHS Ha COHLi NPOAEMOH-
cTpyBanu Hamsuwimm BMicT BiTamiHy C (42,33 mr/100
r), kapoturoigis (5,51 mr/r) Ta Bmicty xumpy (3,47 %),
copty lMepnuHa JlicocTeny, oTpUMyO4M MakcumanbHy
KOHLEHTpaL,ito X napamMeTpis, Npu LibOMy Gyrno BusB-
NeHo, Wo GinbWwWniA BMICT AOCTYMHUIA NPU 3MEHLUEHHI
NPSIMOro COHSYHOTO OMPOMIHEHHSs. HabinbL cyTTeBa
3MiHa Konbopy Oyna 3achikcoBaHa MiX CBiXXMMUW KBIT-
Kamu pomallky nikapcbKoi Ta KBiTKaMu, BUCYLLEHUMU
3a JONOMOTOH0 eNEeKTPUYHOI CyLLapKM Npu TemnepaTtypi
90 °C ynpogoBx 24 rogvH. HariMeHLWwi 3miHM KOnbopy
crnocTepiranucs y KBiTOK, WO CYLUMMWCS Ha COHUi Ta
B TiHi Npu 3agaHux napameTtpax. OucKpuMmiHauia Mix
3paskaMy Ha OCHOBI XiMiYHMX MpodiniB nokasana
nogiGHICTb MidK 3paskamMu, BUCYLLEHUMU HA COHLI Ta B
TiHi, NOPIBHAHO 3i 3paskamMu, BUCYLLUEHVMW 3a BULLNX
Temnepatyp. 3a pesynsratamu, no4aTkoBa aHTUOKCU-
[aHTHa aKTUBHICTb KBIiTIB poMaluku nikapcbkoi 89,23
% Ta 88,07 %, ameHwyBanacs fo 70,21 % v 68,74 %
no copTam OCiHHbOIO CTPOKy ciBbu 15— 18.10 go 15 —
18.11, nig Yac nNpoueciB CyLUiHHA Yepe3 TepMiYHuI Ta
OKMCIOBaNbHWI BNAVB, TOMY MakCUMarbHe 3HUXKEHHS
6yno 3adikcoBaHo B enekTpuyHin nevi npu 90 °C, wo
6yno noB'si3aHo 3 BUCOKMMYM TeMnepaTypamu 3 moyaTky
npoLecy CyLUiHHS 4aHOro Tuny.

Knro4yoBi cnoBa: pomaluka nikapcbka, COpT, CTPOK
ciBOW, TUN CYLLIHHS, AKICHI MOKa3HMKN.

Padalko T.O. Types of drying of medicinal plant
raw materials of chamomile (Matricaria chamomilla
L.) depending on vegetation conditions and agro-
technical methods

Chamomile (Matricaria chamomilla L.) is widely
used in the food industry, dentistry, pharmacy and med-

icine due to the valuable properties of its raw material
(inflorescences), which are due to the high content of
terpenoids, flavonoids and phenolic acids. The effect
of different drying methods on the metabolic profile
of chamomile inflorescences grown according to the
principles of sustainable organic farming in the Right-
Bank Forest-Steppe zone of Ukraine was studied. Dry-
ing was carried out using three types: in the sun at a
temperature of about 30 OC for 4 days, in the shade
at a temperature of 20-25 0C for 7 days, in an elec-
tric dryer at a temperature of 90 OC for 24 hours. The
type of drying affected the color, aroma, and chemi-
cal composition of the raw material. Samples dried in
the sun showed the highest content of polyphenolic
compounds and antioxidant activity. The agrobiologi-
cal features of plant cultivation were substantiated.
The sun-dried type demonstrated the highest content
of vitamin C (42.33 mg/100 g), carotenoids (5.51 mg/g)
and fat content (3.47%), with the Perlyna Lisostepu
variety obtaining the maximum concentration of these
parameters, while it was found that higher content was
available with reduced direct solar radiation. The most
significant color change was recorded between fresh
chamomile flowers and flowers dried using an electric
dryer at 90 °C for 24 hours. The smallest color changes
were observed in flowers dried in the sun and in the
shade at the given parameters. Discrimination between
samples based on chemical profiles showed similari-
ties between samples dried in the sun and in the shade
compared to samples dried at higher temperatures.
According to the results, the initial antioxidant activity
of chamomile flowers, 89.23% and 88.07%, decreased
to 70.21% and 68.74% for varieties of the autumn sow-
ing period from 15 to 18.10 to 15 to 18.11, during the
drying processes due to thermal and oxidative effects,
therefore, the maximum decrease was recorded in an
electric oven at 90 °C, which was associated with high
temperatures from the beginning of the drying process
of this type.

Key words: chamomile, variety, sowing date, type
of drying, quality indicators.

[laTta nepLioro HaaXoMKEHHS PyKONMcy
00 BuaaHHs: 28.11.2025

[aTta npurnHATOro Ao APYKY pyKonucy
nicnsi peueHsyBaHHsA: 12.12.2025

Oata ny6nikauii: 31.12.2025

93



3POLWYBAHE 3EMJIEPOBCTBO. 36ipHuk HaykoBux npaub. Bunyck 84

YK 633.854.78:632:631.67(477)
DOI https://doi.org/10.32848/0135-2369.2025.84.14

BMNJIUB BIOMPEMAPATIB HA ®ITOMATOJIONYHUNA CTAH I'PYHTY TA PO3BUTOK
XBOPOB COHALIHUKY B YMOBAX MIBOEHHOIO CTEMY YKPAITHU

MAH®ITOBA A.B. — 0OKTOp CinbCbKOrocnoaapcbKknx Hayk, npodecop
orcid.org/0000-0003-0006-4090

MwukonaiBCbkuii HaUiOHaNbHWUI arpapHui yHiBepcuteTt

MUNUNEHKO T.B. — kaHaugat eKoOHOMIYHUX HayK
orcid.org/0009-0004-9776-1988

[epxaBHa yctaHoBa «MukonaiBcbka Aep)KaBHa CirlbCbKOrocnogapcbka gocnigHa
CTaHUisl IHCTUTYTY KMiMaTU4HO OPIEHTOBAHOIO CiflbCLKOro rocrnofapcTaa
HaujioHanbHOi akagemii arpapHyx Hayk»

TEPELWEHKO A.B. — goktop dinocodii
orcid.org/0000-0001-6698-8697

MwukonaiBCbkMIN HaLiOHaNbHWUIA arpapHUin yHiBepcuTeT

MocTtaHoBKka npo6nemu. Y liBgeHHomy Cteny, sk
i Ha BCiN TepuTopil YKpaiHW, BIPOL4OBX OCTaHHIX POKiB
CrnocCTepiraeTbCa MOripleHHsa poatoyocTi rpyHTy. Lle
MoOB'A3aHO 3i 3HAYHVMM CKOPOYEHHSIM BHECEHHS1 opra-
HIYHUX | MiHepanbHUXx [o6puB, WO Npu3Beno 4o ranb-
MyBaHHSs MPOLECIB BiAHOBMNEHHA caMmoperynsuii rpyHTy
[1]. 36epexeHHs 3eMenbHNX pecypciB B yMOBaX iXHbOT
aKTMBHOI eKcnnyaTauii Ta MacoBOro NposiBy 'PyHTOBO —
JerpajauiiHix MNpoueciB, IO NOPYLUYHTb UiNiCHICTb
I'PYHTOBOrO MOKPMBY HUHI 3anulaeTbCa Haa3BUYanlHO
aKkTyanbHUM NUTaHHAM, Lo NoTpebye po3s’asaHHs [2].
OpnHum i3 cnocobiB NokpaLLeHHs1 NOKa3HUKIB poa4OCTi
I'pyHTY, Moro MikpobionoriyHoro i cpitonatonoriyHoro
CTaHy € BWKOPUCTAHHS Yy TEXHOIOrifAX BMPOLLYBaHHS
CiNbCbKOrOCNOAAPCHKMX KYNBTYP, B T. Y. i COHSALUHKKY,
cyyacHux GionoriyHmx npenaparis.

AHaniz ocTaHHix pgocnigkeHb i nyo6nikauin.
CoHsawHuk (Heliantus annuus L.) — ogHa 3 ronoBHUX
onivHUX KynbTyp B YKpaiHi, agjxe Ha Moro 4actky npu-
napae 6ins 70% nnoLy nociBy BCiX ONiNHUX KynbTyp [3].
Lli nnowi HeBunpaBgaHO Benuiki, BCyneped HayKoBO
pekomeHAoBaHMM BUMoram. KpiM Liboro, BUpOLLYyBaHHSA
COHSLUHMKY BiAOYyBa€ETbCS 3 MOPYLUEHHSIM TEXHOMOTIN
Ta 6e3 ypaxyBaHHs BNMBY Ha BPOXaNHICTb HACTYMHUX
KynbTyp i 3 HEraTUBHUM MPOSIBOM Ha arpoeKomnoriYHUiA
CTaH I'pyHTY, ekornoriyHy 6esneky ogepxaHoi npoayk-
i [4], amKe 4YacTka COHALIHWKY Y CTPYKTYpi MOCIBHMX
nnow YkpaiHu Haunbinbwa i ctaHoButb — 21,6% [5].
Cawme Tomy, npobnema 3miHV HanpsiMKy PO3BUTKY Ciflb-
CbKOro rocrnogapcTsa B CTEMOBUX parioHax YkpaiHu
Yy KOHTEKCTi 3MiH €KONOriYHUX YMHHKKIB, KnimaTy, pos-
LUMPEHHS MOCIBIB COHSALUHWKY Ta HEXTYBaHHS CiBO3Mi-
HaMK € aKkTyanbHOI Ta BUMarae HeramHoro BUPILLEHHS
[6].

BupolyBaHHs coHAwHWKy (Heliantus annuus L.)
€ npubyTKOBUM, MOMPU [OCUTb HU3bKI MOKA3HUKM
cepenHboi ypoxanHocTi. OgHieto 3 OCHOBHUX MPUYMH
TOro, Wo OGionoriYyHniA NoTeHLan COHSALIHWUKY peari-
3yeTbCA MeHLWwe HiX Ha 50%, € 3HayHe MoLIMpEeHHS
XBOpOO, fAKi Npu3BOAATbL 4O Heaobopy B cepeaHboMy
20-25% vypoxato (y poku enicitotin — go 50%
i BinbLue), NoripLIEeHHS TOBApHOT SKOCTI i NOCIBHOI Npu-
OATHOCTI HaciHHA [7].
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Baxnueum cpaktopom 3anobiraHHs NOLIMPEHHS XBO-
po6 pocnuH € PyHKLIOHYBaHHS y I'DYHTI MIKpOOpraHi3mis,
aHTaroHicTiB, itonatoreHis. Cepen AOCMIAKEHNX OCO-
OrnVBO BaXXNMBMMM aHTaroHictTaMm iTonaToreHHnx H6ak-
Tepin i rpnbiB y arpoekocucTemMax € NpeacTaBHUKN pOaiB
Psevdomonas, Bacillus, Trichoderma, Chaetomium
Ta feski iHWi mikpoopraHiamu. barato BMBYEHMX LITa-
MiB-aHTaroHiCTiB € OCHOBOI 151 BUrOTOBIIEHHS MiKpO-
GionoriyHnx npenapatiB 4na KOHTPOMN iTonaToreHis
y arpoekocucTemax i nigBuULLEHHS NPOAYKTUBHOCTI CiNlb-
CbKOrocrnofapCbkux Kynstyp [8].

Y cyyacHUX ymMoBax BE[EHHSI CillbCbKOro rocrno-
napctea B YKpaiHi 3poctae HeobxigHIiCTb KOHTPOMO 3a
diTocaHiTapHMM cTaHOM nocisiB. YinbHe MicLie B HOBIT-
HiX eKororiyHo 36anaHcoBaHWX TEXHOMOTIAX BMPOLLY-
BaHHA COHSILLHUKY 3 METOK 3MEHLUEHHST YPaXEHHS
pocnuH 36yaHuKamu xBopob y BinbLIOCTi €KOHOMIYHO
PO3BMHEHUX KpaiH CBIiTy 3aiiMaloTb bGionoriyHi npena-
patu [9].

MeTa cTtatTi — gocnigutn Bnnve GionpenapariB Ha
iTONATONOriYHMUIA CTaH I'PYHTY Ta PO3BUTOK XBOPOO
COHALWHMKY B ymoBax [liBgeHHoro Cteny YkpaiHu.

Martepiann Ta M™MeToguka pocnigkeHb. Ekc-
nepuMeHTanbHi OocCnioKeHHs! nposoaunu
y 2024-2025 pp. B ymoBax gocnigHoro nonsa Jepxas-
HoT ycTaHoBu «MukonaiBcbka Aep)KaBHa CirlbCbKOroc-
nogapcbka gocnigHa cTaHuia IHCTUTYTY KriMaTU4HO
OPIEHTOBAHOrO CiNbCbKOro rocrnogapcrea HauioHanb-
HOI akagemii arpapHux Hayk».

r'pyHTM [ocnigHOT OiNstHKN — YOPHO3EMU NiBOEHHI
MarorymycHi MunyBaTo-BaXKKOCYITMHKOBI Ha kapboHar-
Homy neci. mnbuHa rymycosoro wapy 30 cm, nepexia-
Horo — 60 cm. Peakuisi 'pyHTOBOro po3ynHy 6nusbka 4o
HenTpaneHoi (pH 6,5-6,8), rigponiTyHa KMCMNOTHICTb
B mexax 2,00-2,52 mr eks. Ha 100 r rpyHTy. HasBHicTb
rymycy B OpHOMYy wapi rpyHTty 2,90%. 3a BMmicTOM
PYXOMUX €NeMEHTIB I'PyHT XapaKTepu3yeTbCsi cepen-
HiM BMicTOM HiTpaTHoro a3oty (30,0 mr/kr), cepegHim —
pyxomoro gocdopy (100 mr/kr 3a YnpikoBum) i oyxe
BMCOKMM — 06MmiHHOTO Karito (300,0 mr/kr 3a YupikoBum).

Knimat Teputopii rocnogapctBa MNOMIPHO—KOHTU-
HEHTanbHUN, TENNWIA, NOCYLUNNBUIN, 3 HECTIVKUM CHiro-
BVM MOKPVIBOM.
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Cxema pocnigy BKNtoyana HacTynHi BapiaHTu:

daktop A —ribpua;: 1. lonkinep; 2. AzapT; 3. XopuB.

dakTop B — 06pobka Gionpenapatamu: 1. KoHTp-
onb — 06e3 3actocyBaHHs OionpenapatiB (06pobka
Bogow); 2. bionpenapatn  (06pobka  HaCiHHS
MIKO®PEHI®-T (7 kr/T); no3akopeHeBe NigXXMBMNEHHS
npenapatamu «AsoTtodiT-p» (0,5 n/ra) ta «XENM-
POCT® bop» (2 n/ra) gBivi B nepiog BereTauii (5-6 nap
NMCTKIB; MOYATOK CTagii «3ipoyka)».

ArpoTexHika BMPOLLYBaHHS COHSILLUHMKY Y Aocnigi
Oyna 3aranbHOMpPUIAHATOK Ana  30HWM [liBOeHHOro
Creny YkpaiHu, okpim chaktopis, WO Oyno B3STO Ha
BMBYEHHS. [NpoBegeHHs AocnidiB cynpoBoaXyBanocCh
heHOoMNoriYHMMU CNOCTEPEKEHHSAMM Ta BIOMETPUYHUMU
BMMIipIOBaHHAMM, 0ONikaMu Ta aHarnisamu 3a 3aranbHo-
NPUAHATMW METOAMKAMM.

Pe3ynbratn gocnigkeHb. HanBaxnueiwa ymoBa
POAIOYOCTI Ta 300POB’A I'PYHTY — Lie HasBHICTb Y HbOMY
Pi3HMX MiKpoopraHiamiB. HamonTumanbeHiwni BapiaHT
ans arpapii — wo6 y rpyHTi 6yno Ginble canpoTtpo-
iB i MeHLwe naToreHiB, Ginblue rinepnapasunTis, SKi
MOXYTb MapasuTyBaTu Ha 30yaHuKax xBopob i Takum
YMHOM CKOPOYYBATH iX KifbKIiCTb Y I'PYHTI.

[na noninweHHa diTocaHiTapHoi cuTyauii B arpo-
LeHo3ax HeobxioHe nopgarnblue YOOCKOHamNeHHs acop-
TUMEHTY XiMiYHMX 3acobiB 3aXMCTy POCIMH 3a paxyHOK
nepexogy Bif, BUKOPUCTaHHSA necTyuuaiB Ao GionorivHmnx
npenaparis, WO OyAyeTbCst Ha OCHOBI NMPUPOAHMX CMOMYK.

3a pesynsTatamm NnpoBeaEeHOoro diTo-
naTonoriYHoro aHanisy 3paskis I'PYyHTY
nicns 36MpaHHsl COHSALLHKKY ribpuay AsapT 3aranbHa
KinbkicTb rpubiB ctaHoBuna Big 60,3 go 125,3 Tuc.
KYO/r rpyHTy 3anexHo Big poKky Ta BapiaHTy gocnigy
(tabn. 1).

YacTka natoreHHux rpubiB B 3paskax rpyHTY
y 2024 p. 3Haxogunacb B Mexax Big 6,4% 0o 25,0%,
ay 2025 p. — Big 4,5 po 27,0% Big 3aranbHOI Kinb-
KOCTi BwaineHux BuaiB. BoHu Oynu npencrtaBneHi
2 Bugamu — Fusarium oxysporum (Schlecht.) Snyd. et
Hans., Fusarium verticillioides (Sacc.) Nirenberg.

Cepep canpoTpodHMx rpubiB, YacTa SKMX 3anexHo
BiJl POKYy BMPOLLYBaHHsS Ta BapiaHTy gocnigy Konvea-
naca B mexax 73,0 — 95,5%, BigmiyeHo BMAM i3 poay

Penicillium (Penicillium waksmanii Zaleski,); i3 pogy
Rhizopus (Rhizopus stolonifer (Ehrenberg: Fries)
Vuill.); i3 pomy Arthrinium (Arthrinium phaeospermum
(Corda) M.B. Ellis); i3 pony Absidia (Absidia butleri
Lendn.); i3 pogy Gliocladium (Gliocladium catenulatum
J.C. Gilman &E.V. Abbott); i3 pogy Mortierella
(Mortierella alpina Peyronel); i3 pogy Aspergillus
(Aspergillus terreus Thom,); i3 pogy Trichoderma
(Trichoderma viride Pers., Trichoderma harzianum
Rifai) (tabn. 2).

I3 NOTEHLiNHMX TOKCMHOYTBOPHOKOYMX BMAIB Y JOCHI-
OXKyBaHUX 3paskax I'pyHTy iaeHTudikosaHo Penicillium
canescens, Gliocladium roseum, Aspergillus terreus,
Trichoderma harzianum, Fusarium oxysporum. Yactka
NOTEHLINHMX TOKCUHOYTBOPOKYUX BUAIB rpmbiB CTaHo-
Buna 31,1 — 32,4% Big 3aranbHOI KiNbKOCTi BUAINEHNX
BuaiB y 2024 p. ta 17,6 — 39,5% —y 2025 p.

Hawumn  pgocnigkeHHs MM BCTAHOBMEHO,  LLO
YMCEMBHICTb MIKpPOOpPraHiamiB OCHOBHUX pisionoriy-
HUX Tpyn y OTPMMaHUX 3paskax rpyHty Gyna HeBuco-
Kot i BapitoBana Big 0,22 go 5,07 mnH KYO/r rpyHTy
(tabn. 3). 3aranbHa kinbkictb 6akTepin (BUsBNeHa Ha
cepenoBuLli 3BsariHUeBa) y 3paskax ctaHoBuna 2,41 —
3,56 mnH KYO/r rpyHTy i HavBuLwoo Byna y BapiaHTi i3
3acTocyBaHHsIM Gionpenapari..

CTtyniHb 36arayeHocCTi rpyHTIB (3rigHO LUKaro
O. T. 3esariHueBa) ycix BapiaHTiB gocnigy negoTpo-
tamn, onirotpodamu, OniroHiTpodinamm Ta Mikpo-
opraHiamamu, Lo iMMob6ini3ytoTb MiHepanbHi hopmMu
asoty OyB ayxe GigHuIM, a MiKpobioTolo, Lo NepeTso-
plOE MEepeBaXKHO OpraHivHi CNONyku asoTy, HaBnaku, —
Garatuii.

YucenbHicTb onirotpodoiB, NeaoTpodis, a TaKox
MiKpOOpraHi3MmiB, LLO BUKOPUCTOBYIOTb Y CBOEMY MeTa-
Goni3amMi ik OpraHiyvHi, Tak i MiHepanbHi CNonykxu asoTy
BuLo Ha 9,9 — 45,4% 6yna y BapiaHTi 3 BUKOpPUC-
TaHHsAIM GionpenapariB, YMCernbHICTL OniroHiTpodinis
i GakTepii pony Azotobacter Takox Oyna BuULLOO Big-
nosigHo Ha 0,32 i 0,12 mnH KYO/r rpyHTy y 3a3Hade-
HoMy BapiaHTi gocnigy. KinbkicTb cnopoyTBOpHOYNX
MikpoopraHiamiB (1,47 mnH KYO/r rpyHTy) Byna BULLOO
Ha 0,65 mnH KYO/r rpyHTy ab0 44,2% y KOHTPONbHOMY
BapiaHTi gocniay.

Tabnuusa 1 — KinbkicHui cknapg rpyHToBOi Miko6GioTy 3anexHo Bif 3acTocyBaHHA GionpenapariB

YT 4. TokcuHoyTBO-
Bcboro . canpoTpodHi rpuﬁv_l- protoyi BUAN
Bani THC. ’ | maTtoreHHi Buaun BN aHTaroHicTn rpudie
aplanT KYO/r THC. THC. THC. THC.
rPYHTY KYOIr % KYOIr % KYOIr % KYOIr %
IPYHTY IPYHTY IPYHTY IPYHTY
2024 p.
KoHTponb 68,5 17,1 25,0 51,4 75,0 8,2 11,9 21,3 311
Bionpenapatu 125,3 8,0 6,4 117,3 93,6 9,4 7,5 40,6 32,4
2025 p.
KoHTpornb 60,3 16,3 27,0 44,0 73,0 7,3 12,1 17,6 29,2
Bionpenapatu 119,1 54 4,5 113,7 95,5 8,6 7,2 39,5 33,2
CepegHe 3a 2024 — 2025 pp.
KoHTpornb 64,4 16,7 26,0 47,7 74,0 7,8 12,0 19,5 30,2
Bionpenapatn 122,2 6,7 5,5 115,5 94,6 9,0 7,4 40,1 32,8
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Tabnuus 2 — PogoBe cniBBigHOLWEHHA canpoTpodHOoi MiKoGioTH I'PYHTY 3anexHo Big 6ionpenapariB

y T.u.
canpoTpocHux i3 poaiB, %
rpubis
Bcboro,
. THC.
BapiaHT KYOIr £ ‘S £ g a ® o §
rpyHTY THnc. 2 s | 2 g | T S| © 3 | 3
kvor | % | 3| & | S| 38|55 |2|€|8|3
rpyHTY S| S| €| §| 8| | 8| 5| ¢
e | 8| < | £ < = | %G
o
2024 p.
KoHTponb 68,5 51,4 75,0 23 17,1 [13,8 |11 10,0 (6,8 |6,5 |[11,3 |6,1
Bionpenapatn | 125,3 117,3 93,6 0,0 |20,6 [23,2 |6,3 |20,1 |51 (4,3 |48 |92
2025 p.
KoHTponb 60,3 44,0 73,0 1,8 |[156 |14,5 |0,0 [11,9 |49 |52 |121 |7,0
Bionpenapatn | 119,1 113,7 95,5 0,7 |19,8 [259 |85 [196 |55 |[3,7 |32 |86
CepepnHe 3a 2024 — 2025 pp.
KoHTponb 64,4 47,7 74,0 21 16,4 (14,2 |06 |11,0 |59 |59 |11,7 |66
Bionpenapatn |122,2 115,5 94,6 04 |20,2 [246 |74 |19,9 |53 [40 |40 |89
Tabnuus 3 —MucenbHicTb MikpoopraHiamiB OCHOBHUX (pi3ionoriYHMX rpyn y rpyHTi
(cepenHe 3a 2024 — 2025 pp.), MnH KYO/r rpyHTY
lpyna mikpoopraHiamis Bapiaht
Py poop KoHTponb Bionpenapatu
B3aranbHa Kinbkictb 6akTepin 2,41 3,56
OniroTpodu 0,53 0,97
Menotpodun 1,00 1,11
MikpoopraHiamu, ski MiHeparbHi 0,22 0,38
BMKOPUCTOBYIOTb CMOMyKu opraHiuHi 4,18 5,07
asoTy
OniroHiTpodinu 1,17 1,49
Azotobacter 0,18 0,30
CnopoyTBOpOkOUi 1,47 0,82
3aranom, BWLY YWCENbHICTb MIKPOOPraHiamiB  BUPOLLYBaHHAM Yy  KOPOTKOPOTALNHMX  CiBO3MiHaX

(BioreHHiICTb I'pyHTY) BMSBNEHO y IPYHTOBUX 3paskax
BapiaHTy Gionorisauii (3,56 mnH KYO/r rpyHTy), a Han-
MEHLLY — Ha KOHTPONbHOMY BapiaHTi gocnigy (2,41 MnH
KYO/r rpyHTy).

diTonaToreHHW KOMMMEKC arpoLeHO3iB COHSLL-
HUKY B YKpaiHi cknagaeTtbca 3 noHag 70 naToreHHmx
MikpoopraHi3miB. Taki xBopobu, sk nepoHocnopos, 6ina
1 cipa rHunb, pomoncuc i anstepHapios, NOYMHaTb
NPOSIBNATUCS Ha POCNMHaXxX Bxe 3 da3n CxodiB Kymnb-
Typu. B noganblioMy Ha Hap3eMHMX 4acTMHax poc-
JINH 3’ABNSATLCA MASMUCTOCTI Pi3HOT eTionorii, y Tomy
yncni cenTopios, anbTepHapio3, ¢omos, ipxa, 6ina,
cipa n ByrinbHa rHuni [10, 11, 12, 13]. WkignmeicTb
BULLE 3a3HayYeHNX XBOPOb NposiBNsAETLCSA Yy nepegyac-
HOMY BiAMWPAHHI NUCTKIB, 3HWKEHHI NPOOYKTUBHOCTI
POCINMH Ta MOTipPLUEHHI SIKOCTi HaciHHA. OgHak nuwe
M’sATa YacTUHA 3 HMUX NPU3BOAUTL HE TiMbKN A0 CYTTE-
BOr0 3MEHLUEHHSI BPOXAMHOCTI COHALLHWKY, ane n Oo
MOBHOMO 3HWLLEHHS MOCIBIB KynbTypu. 3Ha4yHe MnoLu-
PEHHS CKINEPOTMHIO3Y COHSILLHWMKY MOB’Ai3aHe 3 WOoro
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3 KynbTypamu, siki MaroTb CMiNlbHUX NATOreHIB, 3AaTHNX
36epiratucs B rpyHTi [10, 11, 12, 13].

YMOBM HaBKOMMWLLHBLOTO CEPEOoBULLA 3HAYHO BMMN-
BalOTb Ha BMAOBUI cknag 30yaHUKIB XBOpoO y nociBax
COHSILLHMKY, IHTEHCMBHICTb iX PO3BUTKY Ta ypaXKeHHs
pocnuH. HannowwvpeHiwnmy xBopobamm COHSLLHUKY
cepen rpubkoBux €: CKMepoTMHIo3 abo 6ina rHunb
(Sclerotinia sclerotiorum), anbtepHapio3 (Alternaria
alternata), 6opoluHucTa poca (Erysiphe cichoracearum
f. helianthi Jacz.), nepoHocnopo3 abo HecnpaBXHs
OopowHucta poca (Plasmopara helianthi Novot),
BepTUUMNbO3He B'siHeHHst (Verticillium longisporum),
ByrinbHa rHunb (Macrophomina phaseolina (Tassi)
Goid.), embenisis abo yopHa nnamucTictb (Embellisia
helianthi Hansf.), ipxa (Puccinia helianthi), pu3sonyc
abo cyxa rHunb (Rhizopus nodosus Nam. i Rhizopus
nigricans Her.), cenTopio3 (Septoria helianthi EIll. et
Kell), cipa rHunb (Botrytis cinerea), domo3s (Photma
oleracea), domoncuc (Phomopsis helianthi); 6ak-
TepianbHi — GakTepianbHa rHUNbL crteben i KowwukiB
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(Pectobacterium carotovorum), 6akTepianbHWA onik
COHSILUHUKY (CMHOHIMUK: BakTepianbHe B'siHEHHS, 6akTe-
pianbHa rHunb, 6akTepianbHUA Hekpo3) (Xanthomonas
arboricola), 6ypa kyTacta nnsaMucTicTb (Pseudomonas
syringae pv. Helianthi), gpibHa HekpoTuyHa nnamuc-
Tictb nucta (Pseudomonas syringae pv. Mellea);
BipYCHi — BipyCHa mMo3aika nucTs COHALWHMKY (Tobacco
rattle virus) [15, 16].

Mocywnuei norogHi ymosn 2024 — 2025 pp. Ta
3acTocyBaHHsA OionoriyHnx npenapatiB y TexHonorii
BMPOLLYBaHHS COHALUHWKY HE CMIPUSINN aKTUBHOMY PO3-
NMOBCIOKEHHIO NAaTOreHHoi Mikpodnopw (Tabn. 4).

LLlono ocobnmBocTe ribpraiB COHSILLHMKY, TO BOHU
He Marnu iCTOTHUX BigMIHHOCTEN 3a UMM (hakTOpOM 3a
BapiaHTamu 3acTOCyBaHHsi GionpenaparTis.

Pesynbratamn  gocnifjkeHb  BCTaAHOBIMEHO,  LIO
OOCTNiXKyBaHi ridbpnan COHAWHUKY Oynn 6rnmabkumm
32 3HAYEHHsIMM LWOAO CTIMKOCTI A0 30yAHWKIB OCHO-
BHUX XBOpOO, Npu LpOMy 3acTocyBaHHs Gionpenapa-
TiB y TexHomnorii BUPOLLYBAHHSA COHSILLUHUKY CMPUSANO
3MEHLLUEHHIO YPaXeHHs pocnuvH. Tak, y cepegHboMy
no AocnigkyBaHux ribpuaax, KinbkKiCTb pOCIVH ypa-
XeHnx hoMOo30M y BapiaHTi 3acTocyBaHHA bGionpena-
patiB y 2024 p. 6yna meHwow Ha 33,3 BiACOTKOBMX

Ta6nuus 4 —CTyniHb ypaXXeHHs1 POCIIMH COHAILUHMKY OCHOBHUMM XBopobamu, %

Ficpua | O6po6ka 6ionpenaparamm | domo3s, % | HBP, %
2024 p.
lonkinep KOHTPOJS1b 6 2
Gionpenapatu 2 0
Asapt KOHTPOIb 5 1
Gionpenapatu 2 0
Xopus KOHTpOIb 7 2
Gionpenapatu 3 1
2025 p.
[onkinep KOHTPOIb 5 3
Gionpenapatu 3 1
Asapt KOHTPOIb 4 1
Gionpenapatu 1 0
Xopus KOHTPOIb 5 3
Gionpenapatu 4 2
CepepHe 3a 2024 — 2025 pp.
lonkinep KOHTPOJSb 6 3
Gionpenapatu 3 1
Azapt KOHTPOIb 5 1
Gionpenapatu 2 0
Xopus KOHTpOnb 6 3
Gionpenapatu 4 2

MYHKTIB NMOPIBHAHO 3 KOHTPOMbHVUM BapiaHTOM AOCHiAY,
a ypaxeHux 30yOHUKOM HeCnpaBXHbOI OOPOLLIHUCTOI
pocu — Ha 19,4 BiACOTKOBMX NYHKTIB. Taka X TeHaeHLUis
cnocrepiranacs i y 2025 p. — 3actocyBaHHs 6ionpena-
patiB cnpuano Ha 41,3 BiACOTKOBUX NMYHKTIB MEHLLOMY
YPaXEHHI0 pOoCiMH hOMO30M Ta Ha 56,5 BiACOTKOBMX
NyHKTIB — 30yOHWKOM HeCnpaBXHbOi 6GOopoLHMCTOT
pocwu.

Cnig BigmiTnTI, Wo pocnuHu ribpugy Asapt Oynu
Ginblw cTiikumn 0o 306yaHMKIB XBOpoO6 — Ha 12,5 —
30,0 BiOCOTKOBMX MYHKTIB MeHLIe pocnuH Byno ypa-
XeHo 306yaHukom chomosdy Ta Ha 50,0 — 66,7 BigcoTko-
BMX MYHKTIB 30yAHMKOM HecnpasXHbOi GOpOLLHMCTOT
pocwu.

BucHoBku. B ymoBax MiBaeHHomy CTteny YkpaiHu,
B pe3ynbraTi NpoBeAeHNX NOSbOBMX Ta NabopaTopHMX
pocnigxenb y 2024-2025 pp., JoBedeHO MNO3UTUB-
HWUA BNnMB GionpenapartiB Ha iTONATONOrYHUIA CTaH
I'PYHTY Ta PO3BUTOK XBOPOO COHALLHUKY. Y cepeaHboMY
3a POKM AOCHiAXEeHb, 3aranbHa Kinbkictb rpnbis y 3pas-
Kax I'pyHTY AocnigHux AinsiHok ctaHosuna Big 60,3 oo

125,3 tuc. KYO/r r'pyHTy, 3 nepeBaroro BapiaHTy 3acTo-
cyBaHHSA Gionpenaparis. Y cepeaHbOMY 3a POKU AOCHi-
OKeHb, YacTka naToreHHux rpubis y 3paskax IpyHTY
3a faHoro BapiaHTy gocnigy cknana 6,7 tuc. KYO/r
I'PYHTY, O MEHLUEe 3a MnokasHuku 6e3 3acTocyBaHHSA
GionpenapariB Ha 67,0%. [ocnigpkeHHsIMU BU3HAYEHO,
O 3POCTaHHS YMCEMbHOCTI BCIX TPyM MiKpOOpraHis-
MiB Y I'PYHTI CNpMANo cyTTEBOMY npupogHoMy Giono-
riYHOMY KOHTPOO YMUCENbHOCTI Ta NposiBy 30yOHWKIB
XBOPOO COHSILLIHUKY.
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MaHdinoea A.B., TMMununenko T.B., Tepe-
weHko A.B. Bnnu GionpenapariB Ha diTonaTono-
rYHUM CTaH FPYHTY Ta PO3BUTOK XBOPOO COHsLU-
HUKy B ymoBax lliBgeHHoro Cteny YkpaiHu

Merta. [Jocniantn Bnnve Gionpenaparis Ha ditona-
TOMOTYHWI CTaH I'PYHTY Ta PO3BUTOK XBOPOO COHSALL-
HuKy B ymoBax [liBgeHHoro Cteny YkpaiHn. Metogw.
MonboBi Ta nabopaTopHi JOCNIAKEHHS] BUKOHYBanucs
BiQMNOBIAHO OO CyYacHUX BUMOr i cTaHgapTiB JOCHiAHOT
crpaBu B arpoHOMii Ta 3emnepobctsi. PesynbraTtu.
BupoluyBaHHS COHSALLHMKY 3a Gionori3oBaHo TEXHO-
rorieto CnpusAno y BCi POKU AOCHiMKEHb 3MiHi eKoro-
rYHUX yMOB (DOPMYBAHHS i PO3BUTKY MIKPOOPraHi3mis
y I'pyHTi. 3a pesynsratamu NpoBeAeHoro itonatono-
riYHOro aHarnisy 3paskiB I'pyHTY nicrs 36MpaHHSA COHSLL-
HYKY ribpuay AsapT 3aranbHa KinbkicTe rpubie cTaHo-
Buna Big 60,3 o 125,3 tuc. KYO/r r'pyHTY 3anexHo Bia
poKy Ta BapiaHTy gocnigy. Yactka natoreHHux rpubis
B 3paskax rpyHty y 2024 p. 3Haxogurnacb B Mexax
BiA 6,4% po 25,0%, a 'y 2025 p. — Big 4,5 po 27,0%
Bi, 3aranbHOI KinbKOCTi BUAiINeHNx Buais. BoHn Gynu
npencrtaeneHi 2 Bugamun — Fusarium oxysporum ma
Fusarium verticillioides. YucenbHicTb onirotpodis,
negoTpodiB, a TaKoX MiKpOOpPraHiamis, LLO BUKOPUCTO-
BYIOTb Y CBOEMY MeTaboni3mi Sk opraHiyHi, Tak i MiHe-
panbHi cnonykn as3oTy Buwow Ha 9,9 — 45,4% 6yna y
BapiaHTi 3 BWKOPUCTaHHAM OionpenapartiB, 4MCerb-
HIiCTb oniroHiTpodiniB i Gaktepin poagy Azotobacter
Takox Oyna Buwot BignosigHo Ha 0,32 i 0,12 mnH
KYO/r rpyHTy y 3a3HadeHoMy BapiaHTi gocnigy. 3ara-
NOM, BWLLY YMCENbHICTb MiKpOOopraHiaMiB (BioreHHicTb
I'PYHTY) BUSIBNEHO Yy I'PYHTOBUX 3paskax BapiaHTy 6io-
norizauii (3,56 mnH KYO/r rpyHTy), @ HanmeHLWy — Ha

KOHTpOnbHOMY BapiaHTi gocnigy (2,41 mnH KYO/r
r'pyHTy). Mocywnuei norogHi ymosu 2024 — 2025 pp.
Ta 3acToCyBaHHA GionoriyHMX npenapariB y TEXHOIO-
rii BUPOLLYBAHHSI COHSILUHMKY HE CNpUSN aKTUBHOMY
PO3MNOBCIOAXKEHHIO NaToreHHol Mikpodnopu. Y cepea-
HbOMY MO JOCISKYyBaHWX ribpuaax, KinbKicTb pOCHUH
ypaxkeHux hoMO30M Yy BapiaHTi 3acTocyBaHHs bionpe-
naparis y 2024 p. 6yna meHwoto Ha 33,3 BiACOTKOBUX
NYHKTIB MNOPIBHSAHO 3 KOHTPOMbHMM BapiaHTOM Jocniay,
a ypaxeHux 30yaHMKOM HecnpaBXHbOi GOPOLUHUCTOT
pocu — Ha 19,4 BiACOTKOBUX NYHKTIB. Taka X TeHAeHLis
cnoctepiranacs i y 2025 p. — 3actocyBaHHs Gionpena-
patiB cnpusano Ha 41,3 BiACOTKOBMX MYyHKTIB MEHLLOMY
YPaXeHHI0 pocnvH omMo3oM Ta Ha 56,5 BiACOTKOBUX
NyHKTIB — 30yAHWKOM HeCnpaBXHbOI BOPOLLHNCTOI
pocu.

BucHoBKkW. Y cepegHbOMY 3@ POKM OOCHiAXEHb,
3aranbHa KinbKicTb rpubiB y 3paskax rpyHTy gocnia-
HUX AiNsHOK ctaHoBuna Big 60,3 go 125,3 tuc. KYO/r
I'PYHTY, 3 NepeBarolo BapiaHTy 3acTocyBaHHS bionpe-
napartiB. Y cepefHbOMy 3a POKU OOCHigKeHb, YacTka
naToreHHUx rpubiB y 3paskax rpyHTy 3a aHOro Bapi-
aHTy gocnigy cknana 6,7 Tnc. KYO/r rpyHTY, Lo MeHLwe
3a nokasHukn 6e3 3acTtocyBaHHA GionpenapatiB Ha
67,0%. [OocnigXeHHAMW BU3HAYEHO, LIO 3POCTaHHA
YncenbHOCTI BCIX rpyn MIKpOOPraHiaMiB y rpyHTi cnpu-
ANO CYTTEBOMY NMPUPOAHOMY BiONOriYHOMY KOHTPOJSIHO
YncenbHOCTI Ta NposiBy 36YAHMKIB XBOPOO COHSILLHKKY.

KnioyoBi crnoBa: COHALLHWK, ribpua, Hopma BUCIBY
HaciHHA, Gionpenapatu, rpyHToBa MikobioTa, xBopobun
COHSILLHMKY.

Panfilova A.V.,, Pylypenko TV, Teresh-
chenko A.V. The effect of biological preparations
on the phytopathological state of the soil and the
development of sunflower diseases in the condi-
tions of the Southern Steppe of Ukraine

Purpose. To study the effect of biological prepara-
tions on the phytopathological state of the soil and the
development of sunflower diseases in the conditions of
the Southern Steppe of Ukraine. Methods. Field and
laboratory studies were carried out in accordance with
modern requirements and standards of research in
agronomy and agriculture. Results. Growing sunflow-
ers according to biologized technology contributed to
changing the ecological conditions for the formation
and development of microorganisms in the soil in all
years of research.

Growing sunflowers according to biological techno-
logy contributed to the change of ecological conditions
for the formation and development of microorganisms
in the soil during all the years of research. According to
the results of phytopathological analysis of soil samples
after harvesting Azart hybrid sunflower, the total number
of fungi was from 60.3 to 125.3 thousand CFU/g of soll,
depending on the year and variant of the experiment.
The share of pathogenic fungi in soil samples in 2024
ranged from 6.4% to 25.0%, and in 2025 — from 4.5 to
27.0% of the total number of selected species. They
were represented by 2 species — Fusarium oxysporum
and Fusarium verticillioides. The number of oligotro-
phs, pedotrophs, as well as microorganisms that use
both organic and mineral nitrogen compounds in their
metabolism was 9.9-45.4% higher in the version using
biological preparations, the number of oligonitrophils
and bacteria of the genus Azotobacter was also higher,
respectively, by 0.32 and 0.12 million CFU/g of soil in
the specified version of the experiment. In general, the
highest number of microorganisms (soil biogenicity)
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was found in the soil samples of the biologization vari-
ant (3.56 million CFU/g of soil), and the lowest — in the
control variant of the experiment (2.41 million CFU/g of
soil). The dry weather conditions of 2024-2025 and the
use of biological preparations in sunflower cultivation
technology did not contribute to the active spread of
pathogenic microflora. On average, for the investigated
hybrids, the number of plants affected by fomosis in the
version of biological preparations in 2024 was lower by
33.3 percentage points compared to the control version
of the experiment, and affected by the causative agent
of powdery mildew — by 19.4 percentage points. The
same trend was observed in 2025 — the use of biologi-
cal preparations contributed to 41.3 percentage points
less damage to plants by fomosis and 56.5 percentage
points — the causative agent of powdery mildew.

100

Conclusions. On average, over the years of
research, the total number of fungi in the soil samples
of the research plots was from 60.3 to 125.3 thousand
CFU/g of soil, with the advantage of the option of using
biological preparations. On average, over the years of
research, the share of pathogenic fungi in soil samples
for this version of the experiment amounted to 6.7 thou-
sand CFU/g of soil, which is 67.0% less than the indica-
tors without the use of biological preparations. Studies
have determined that the increase in the number of all
groups of microorganisms in the soil contributed sig-
nificantly to the natural biological control of the number
and manifestation of sunflower pathogens.

Key words: sunflower, hybrid, rate of seed sow-
ing, biological preparations, soil mycobiota, sunflower
diseases.
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CyMCbKMIN HaLioHamnbHUI arpapHuii yHiBepcuteT

MoctaHoBka npo6nemu. [weHnus o3uma
€ TONOBHOK KyNbTYPOK YKpaiHu, 3arimMaroun 6nmsbko
45 % nociBHUX NNoLy cepen 3nakoBuXx i 3abe3snedytoun
6inbLUy nonosuHy BanoBoro 36opy 3epHa [1, 10].

[MoTeHuian cyvacHux copTiB Uiel KynbTypu carae
10-15 TOHH rekTapa, Todi SK cepefHsl BPOXaWHICTb
cTaHoBUTb nuwe 3,5-4,5 TOHH 3 rekTapa. Npu ubomy
AKICTb OTPUMAHOro 3epHa 34e6inbLIoro 3anvLaeTbes
HM3bKOIO | YacTo He BigNoOBigae cTaHAapTam, Heobxia-
HUM AN Xap4oBOi NPOMMUCIIOBOCTI [2].

MweHunus 3aBxam 3anuiianacs Kno4YoBMM NPoaykK-
TOM Xap4yyBaHHs, Bigirpatoum BaXXnmBy porib B arpapHin
€KOHOMiILi. Ha cboroaHilwHin AeHb 30inbLieHHs BUpoo6-
HMLTBa BMCOKOSKICHOTO 3epHa B YKpaiHi € ogHuUM i3
npiopiTeTHMX 3aBAaHb AN CiNbCbKOro rocnofjapcrsea.
[MpoTe, y 3B’A3Ky 3 nepexogom YKpaiHuM A0 PUHKOBOI
€KOHOMIiKM, AediLMTOM TEXHIYHUX pecypciB i HegocTaT-
HiM piBHEM TEXHOMOrIYHMX MPOLIECIB, CMOCTEPIraeTbCs
3HWXKEHHS 06CcAriB BUPOOHMLTBA 3€pHa, 3MEHLLEHHS
Mnoro ctabinbHOCTI M SKOCTI, @ TakoX NafiHHs peHTa-
6enbHOCTI uboro cektopy. OAHMM i3 KMYOBMX acnek-
TiB TEXHOMOriN BUPOLLYBaHHSA MLWeEHULi € NpaBUbHUA
BMGip nonepegHuKa, Lo 3HA4YHOK MIpOK BMNMBaE Ha
KiHUeBi pesynbraTu [5].

AHani3z ocTaHHix pocnigpkeHb i ny6nikauin.
HaykoBi gocnimpKeHHs NiATBEPAXYIOTb, WO NpaBUbHO
opraHizoBaHe 4epryBaHHs KynbTyp € (yHAaMeHTOM
pauioHanbHoro 3emnepobcTBa i kn4YeM 4o Noro CTin-
KocTi. BoHO 3Ha4yHO BMNMBa€E Ha BOOHWUW, MOXWUBHUN
i GionoriyHnn pexmnm r'pyHTy, 3abesnedyroum onTu-
MarnbHi YMOBM XA MOro npogyktusHocTi. Ocobnmeo
Ons perioHiB YkpaiHu 3 HefoCTaTHIM 3BOMOXEHHSAM
NigKPecneHo MNO3UTUBHWIA BMAMB YOPHOrO napy Ha
BOOHUA pexXuM I'pyHTY B CTPYKTypi ciBo3MmiH. [lapu
BBaXalTbCs AiEBMM IHCTPYMEHTOM AN MOKpaLLEeHHS
POAHOYOCTI 3eMIi, HAKOMUYEHHS BOMNOrM Ta HEOOXIOHMX
MiHepanbHUX peyoBuH Yy Hin [4]. Cepen nonepenHukie
03UMMX 3MAKOBUX KYIbTYp FOPOX BBAXXAETbCA OAHUM i3
Hankpalwmx BapiaHTiB. Lle nosicHoeTbca TMM, WO BiH
paHO 3BINbHSAE Morne i 3anuwae HeBEenukKy KinbKiCTb
BeretaTtMBHOI Macu. Kpim Toro, sik i Bci 6060Bi, ropox
Ma€e 30aTHICTb HarpomampKyBaTu as3oT Y I'PYHTI, SKUK
[obpe 3acBOKETHCA HACTYMHUMW pocnnHamu [7].

Barato arpapHux rocrnogapCTtB MOCTYNoBO Bifd-
MOBNSATLCA Bi BUKOPUCTaAHHA cucTeMmn napis, 36inb-
LWYyYM NNoLi MiJ COHSILLHUKOM i3 pekoMeHO4OBaHUX
10-12 % po 20-25 %, a B Aeskux nignpuemMcTeax Len
nokasHuK HaBiTb csrae 50 % Bifg 3aranbHOI NNOLLi NOCi-
BiB. OgHak Hapasi € obmexeHa KinbKiCTb iHopmauii
Npo onTUMarnbHi TEXHOMOTiT BUPOOHULTBA 03MMUX 3Ma-

KOBMX KyFbTYp MNiCrsi HU3bKOe(EKTUBHMX NONEPELHUKIB
[3]. Ansa 3abesneveHHs e GinbLioi edeKkTUBHOCTI Ta
CTabinbHOCTI y BUPOLLYYBaHHI 03VMUX 3€PHOBU KYNbTYp
Ba)XXNMBO BAOCKOHANUTWU TEXHONOrIT iX BMPOOHMUTBA.
Lle mae oxonntoBaTu Sk TpaAmMLiviHIi, Tak i cy4acHi none-
penHvKK, 3 ypaxyBaHHAM cneumndivyHnx ocobnmeocTen
KOXXHOTO CcopTy. Takui nigxig OonoMoxe oTpumati
OonTUManbHi pesynesraTv Ta NiABULWMUTY NPOAYKTUBHICTb
arpapHoro cektopy [8].

MeTta cTaTTi — BCTaHOBUTU BNAMB MNOMNEPELHNUKIB
Ha enemMeHTU NPOAYKTUBHOCTI Ta BPOXaWMHOCTI 3epHa
MweHuLi 03MMof.

Martepianun Ta metogm pocnigxeHb. [ocnign
3 BMBYEHHHA MOMEPEAHUKIB Ha YPOXaWHICTb MEeHWUL
o3umoi nposoaunu npotsarom 2024-2025 pokis B ymo-
Bax [liBHi4YHO-cxigHoro Jlicocteny YkpaiHn (Cymcbka
obnacTb) Ha YOpHO3eMi TMMOBOMY. TEXHOMOTiYHI one-
pauii o BUPOOHMUTBY MLUEHWL 031MOi NPOBOAMIM 3a
NPUAHATOK TEXHOSOTIE MIANPUEMCTBA, KpiM nonepe-
OHVKIB, AKi BuBYanucs. Jocnign 6ynu 3aknageHi cuc-
TeMaTUYHO, KiNbKiCTb NOBTOpeHb — 3. [noLa KoxHoi
AinsHkM ctaHoBuna 95 m2. BMBYEHHS BNAMBY nonepe-
OHVIKIB Ha YpOXalHiCTb 3epHa MNLeHULi 03MMOoi NpoBO-
ounu 3a cxemoto: Jocnig: nonepegHukn 1. Topox; 2.
Pinak o3umunir; 3. OgHopivHi Tpaeu; 4. Kykypyasa Ha
cunoc.

Cisby nwieHuui 03nmoi NpoBOAUNN B ONTUMAarbHi
cTpokn anst ymoB Cymcbkoi obnacti Ha rmmbuHy Big
2 no 3 cm. Hopma BuciBy cknagana 5,5 MIH. CXOXMX
3epeH Ha rekTap. lMicna 36upaHHs nonepegHuka npo-
BOAMNMM AUCKyBaHHs. OgHOYacHO 3 CiBOOW BHOCKMMM
180 kr piamodpockn y disnyHin Basi (NP,sKy). Bec-
HOI0 No Mep3anoTanomy rpyHTy BHocunu 100 kr kapba-
Migy y isnyHin Basi, y dasi KyweHHsa BHocunu 100 kr
ceniTpn amiayHoi y isnyHin Basi, B nepiog BOCKOBOI
cturmnocTi BHocunu 15 kr kapbamigy y isnyHin Basi.
[Ona pocnigpkeHHs BMKOPWUCTOBYBANM COPT MLUEHWUL
o3mmoi borgaHa.

O6nikoBi npouenypu, BUMIPIOBAHHA Ta CyNyTHI
CMOCTEepPEeXeHHsA 3AiicHIoBanNM y BigNOBIAHOCTI A0
3arasibHOMPUNHATUX METOAMK MPOBEAEHHST MOSNIbOBUX
jocnigis, 3 ypaxyBaHHSAM CTaHOapTiB AepXXaBHOro
COpPTOBMNPOOYBAHHS CifTbCbKOrOCMOAAPCHKNX KYIbTYp.
OTpumaHi pesynsratv gocnigpkeHb Oynu onpauboBaHi
i3 3acTocyBaHHAM CTaTUCTUYHUX METOAIB aHanisy,
BMKOPUCTOBYOUM MporpamHe 3abesnedeHHs Excel,
Statistaca 6.0 gna 3abesnevyeHHsa TOYHOCTI 0BYUCEHb
i HaAINHOCTI OTpUMaHuX gaHux [6, 9].

Pesynbratn pocnigxeHb. 3abe3nevyeHHs CXxo-
XOCTi Ta YCMilWHOCTI nepe3umiBni € Haa3BUYaNHO
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BaXXNIMBMM acCMekTOM BUPOLLYBaHHS O3MMOI MLLIEHUL.
Big Toro, Hackinbku eekTUBHO KynbTypa nepexvse
3MMOBUI Nepiog, 3anexuTb i 34aTHICTb po3BMBaTUCA
i naBaTn BUCOKMI ypoxkah. OCHOBHUMMU YMHHMKAMU,
O BM3HAYaKTb CXOXICTb i NepesuMmiBnio, € arpo-
TEXHiYHi 3axoau, piBeHb MOPO3OCTINKOCTI MWeHnLi Ta
NoroAHi yMoBW.

Y [ocnigXeHHi BNAMBY MONepeaHuKiB Ha 03umy
NLEeHML0 NOfbOBa CXOXICTb BapitoBana B Mexax Bif
90,1 % 0o 94,6 %. Hanemwuin piBeHb CXOXOCTi CnocTe-
piraBcsi nicng nonepegHvka ropoxy i craHosus 94,6 %.
MonepegHuk pinak 03umuii 3abe3nevmB CXOXiCTb Ha
piBHi 92,8 %, ogHopivHi TpaBn — 91,3 %, Toai Ak Han-
HVXXYMIA MOKa3HWK ByB 3adpikcoBaHMI Nicns KyKypyasn
Ha cunoc i cknagas 90,1 % (Tabn. 1).

HarBuwmin nokasHmk nepesnmieni 03MMoi nweHuL
3achikcoBaHO y pasi BMKOPUCTaHHS ropoxy siK mone-
pegHuka, wo cknano 94,2 %. BogHouac HamHwx4mi
pesynsTaT CrnocTepiraBcs 3a YMOBW BUPOLLYBaHHS
nweHULi Nicns KyKypyasu Ha cunoc, Ae piBeHb nepesu-
MiBni ctaHoBuB nuwe 88,8 %. [ins nonepeaHukiB pinak
O3UMWIA Ta OOHOPIYHI TPaBW LIe NOKa3HKK OyB Ha piBHI
92,5 %i 89,9 %, BignosigHo (Tabn. 1).

36ip BaXnMBMX NOKA3HUKIB i3 POCMVH MLUEHWLLi 03K~
MOI HanpuKiHLi OCiIHHbOrO Ce30HY BereTaLlii MOXHa BBa-
XaTu O4HUM i3 HancKnagHiWmx eTanis y LbOMY MNpo-
Leci. Bigomo, Wwo manxke BCi arpoTeXHiYHi 3axoau, ki
BUKOHYIOTLCSI BOCEHMW, CYTTEBO BMIMBAOTL Ha PiBEHb
KYLLMCTOCTI, LWiNbHICTb NOCIBIB Ta 3arafibHUIN CTaH poc-
NVH 00 3aBEepLUEHHS! X OCIHHBOIO PO3BUTKY.

B 1abnuui 2 HaBegeHa 3aranbHa Ta NPOAYKTUBHA
KinbKicTb cTeben o3MMol MLeHWLi 3anexHo Bia none-
penHukiB. 3aranbHa KinbkicTb cTeben 3a nonepeaHuKiB:
ropox BigMiyeHa Ha piBHi 596,3 WT./M?, pinak o3uMnii —
588,0 WT./M?2, ogHOpIYHI TpaBu — 572,8 WT./M?, KyKypy-
A3a Ha cunoc — 571,0 wr./m2. MakcumanbHa 3aranbHux
cteben BigMiYeHO nicna nonepegHuka ropox i craHo-
Buna 596,3 wT./m2.

Moka3HWK NpoAYyKTUBHMX cTeben 3anexHo Bia none-
PEAHUKIB CTAHOBUMB: ropoxy — 561,1 WwT./m?, pinaky o3u-
Moro — 548,0 wTt./m?, ogHOpPiYHUX TpaB — 532,7 wWT./M?,
Kykypyasu Ha cunoc — 530,0 wr./m2. MakcumanbHa
KinbKiCTb NPOAYKTMBHMX cTeben niieHuui o3umoi Big-

MiYeHO Ha BapiaHTi 3 nonepeaHUKOM ropox i CTaHOBMB
561,1 wWT./m2.

Y BIiACOTKOBOMY BiAHOLWIEHI MPOOYKTUBHICTb CTe-
Oen B Hawmx AOCiQKEHHAX BapitoBana B Mexax Bif
92,8 % 0o 94,1 %, a MakcumanbHU BIACOTOK NPOAYK-
TUBHKX cTebEN OTpMMaHO 3a NonepeaHunka ropox i cta-
HoBuMno 94,1 %.

[oBXnHa KONOCY € BaXINMBUM CTPYKTYPHUM MOKa3-
HUKOM BpPOXarHOCTIi 03MMOI nweHuui. Y xogi gocni-
PKeHHs Ti 3HadeHHs BapitoBano Big 8,0 go 8,4 cm.
Haibinblia AoBXuWHa KONMOCy B 3anexHOCTi Big none-
pefHVKiB OTpMMaHa nicng ropoxy i craHosuna 8,4 cwm,
a HallMeHLla 3a nonepegHuka KyKypyasa Ha cuioc
8,0 %. 3a nonepenHuUKiB pinak 03MMUIA Ta OOHOPIYHI
TpaBu AOBXMHA kKornoca ctaHosuna 8,3, 8,1 cwm, Biano-
BigHO (Tabn. 3).

KinbkicTb 3epeH y KONoci MneHnui 03umMoi AeMOH-
CTpyBana BapiaLito 3anexHo Big Tuny nonepegHuka,
KonuBawuncb y mexax Big 25,0 go 26,8 wTt. Makcu-
MarnbHa YMCENbHICTb 3epeH Yy konoci byna 3adikco-
BaHa Mpu BMPOLLYBaHHI MLeHWLi 03UMOi 3a nornepe-
JHUKa ropox, Ae ueW MOoKasHMK cTaHoBuB 26,8 LT
HaliHwkumin piBeHb OyB Big3HauyeHUn Ha AingHkax
nicns BUKOPWUCTaHHA nonepedHuka Kykypya3a Ha
cunoc, wo cknas nuwe 25,0 wt. Y iHWwux nonepegHu-
KiB, TaKMX SIK O3MMWIA pinak Ta OAHOpPIYHI TpaBw, Kinb-
KICTb 3epeH y Koroci oTpumMaHa Ha piBHi 26,1, 25,6 wT.
(tabn. 3).

OfHUM i3 KIMFOYOBMX MOKA3HUKIB CTPYKTYPU KOroca —
Le Bara 3epHa, fka 3anexuTb Big 6araTbOX YMHHUKIB,
30kpeMa i Big BMOOpyY nonepegHuka. Y cy4acHux cop-
Tax 03MMOI NLWeEHWLi, NPU BUKOPUCTAHHI iIHTEHCUBHUX
TEXHOIOri BUPOLLYBaHHS, Bara 3epHa 3 04HOro koroca
MOXe BapitoBaTv B Mexax Big 1,4 0o 1,5 ri 6inbwe

3a pesynbratamun 4oCnigKeHb, Bara 3epHa y Kornoci
BapitoBana B mexax Big 1,02 go 1,13 r. HanBuwy Bary
3epHa 3adikcoBaHO Ha AingHKax i3 nonepegHMKoM
ropox — 1,13 . [leLLo HMK4i NOKa3HMKK cnocTepiranucs
npv BUPOLLYYBaHHI NLIEHWULi 03UMOI nicns pinaky o3u-
moro — 1,09 r, ogHopiyHmx Tpas — 1,06 %, Kykypyasu
Ha curnoc — 1,02 %. HanHwk4nii nokasHuK Barn 3epHa
y Kornoci 6yB OTpYMaHuIM Ha BapiaHTi 3 NonepeaHUKOM
Kykypyasa Ha cunoc i ctaHoBuB 1,02 % r (Tabn. 3).

Tabnuua 1 — NMNonboBa cxoXicTb HACiHHA Ta 3UMOCTINKICTb MLUeHULi 03MMOI B 3anNeXHOCTi

Big nonepenHuka (2024-2025 pp.), %

MonepeaHuk MonboBa cxoxicTb, % Mepesumisnsa, %
lopox 94,6 94,2
Pinak o3anmunia 92,8 92,5
OpHopiyHi Tpasn 91,3 89,9
Kykypyasa Ha cunoc 90,1 88,8

Tabnuus 2 — NMpoayKTUBHA KyLMUCTICTb NLIEHULi 03MMOI 3aneXxHo Big nonepeaHuka (2024-2025 pp.)

3aranbHa KinbkKicTb cTeben, | MpoaykTMBHUX cTeben, MpoaykTnBHUX
Monepeanuk wT./m? PoRY wT./m?2 pC'l'%yGen, %
lopox 596,3 561,1 941
Pinak o3nmuni 588,0 548,0 93,2
OpaHopiyHi Tpasu 572,8 532,7 93,0
Kykypyasa Ha cunoc 571,0 530,0 92,8

102



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

Tabnuusa 3 — CTpykTypa Bpoxato niieHuLi 03MMoi 3anexHo Big nonepegHuka (2024-2025 pp.)

n Yucno 3epeH Bara 3epHa
onepeaHuK [oBxuHa Kornocy, cm . .

y KOJoci, LWT. y Konoci, I.
opox 8,4 26,8 1,13
Pinak o3anmuin 8,3 26,1 1,09
OpHopiyHi Tpasu 8,1 25,6 1,06
Kykypyasa Ha cunoc 8,0 25,0 1,02

PocnuHu, Wwo possuBanucs 3a CnpuUsiTiinBMX Knima-
TUYHUX YMOB Yy Nepiof HanMBaHHS 11 403piBaHHA 3epHa,
AEMOHCTPYIOTb MakcumarnbHy Macy TUCAYi HaCiHWH. 3a
YMOBW, SKLLO KinbKiCTb cTeben i 3epeH y konoci 3anu-
LIAETbCA HE3MIHHOMD, YPOXaWHICTb BULLEA Ha AinNsHKax,
[e maca TUCaYi HaciHWH € BinbLLOoLo.

Y xopi Hawwux pocnigpxkeHb Maca 1000 HaciHWH
konuBanacs Big 40,8 no 42,2 r 3anexHo Big BNNuBYy
daktopa nonepegHuka (HIP = 0,41). Hanmsuwmn
nokasHuk macu 6yno 3adikcoBaHO 3a BUKOPUCTaHHS
nonepeaHvka ropox — 42,2 r, To4i 9K MiHiManbHe 3Ha-

YyeHHs (40,8 r) cnocTepiranocsa Ha BapiaHTi 3 monepe-
OHWKOM KyKypyAsa Ha cunoc (1abn. 4).

[ns 3a6e3neyeHHs1 OuiKyBaHO! YpPOXXalHOCTI 03u-
MOi MLeHnLi HeobXiAHO CTBOPUTK ONTUMarbHi YMOBHM
Ansa il pocTy W po3BUTKY Ha eTani OCiHHbOI BereTaulil.
Lle cnpuse ycniwHin nepe3nmiBni pocrnuH i 3aknagae
OCHOBY 151 iX aKTUBHOIO 3POCTaHHSI Ta PO3BUTKY BMpO-
[OOBX BECHSIHO-MITHLOIO nepiogy

JocnigpkeHHs nokasanu, Lo ypoXanHIiCTb MLeHuUi
03MMOI 3HAYHOK MIPOK 3anexuTb Big nonepegHuka.
BoHa BapitoBana B mexax 5,41-6,34 1/ra (HIP = 0,20).

Tabnuus 4 — Maca 1000 HaciHMH Ta ypoXalHiCTb 3epHa MiueHULi 03UMOI 3arnexHo

Big nonepeaHuka (2024-2025 pp.)

MonepegHuk Maca 1000 HaciHuH, T YpoxanHicTb, T/ra
opox 42,2 6,34
Pinak o3nmun 41,8 5,97
OpHopiyHi Tpasn 41,4 5,65
Kykypyasa Ha cunoc 40,8 5,41
HIP s 0,41 0,20

HaBuwmn nokasHWK ypoxanHocTi ©6yB [OCArHyTUA
npu nonepegHuky ropox — 6,34 T/ra, wo 6Ginblwe Ha
0,37 T/ra B NOPIBHSAHHI 3 NOMNEPeaHNKOM pinak 03UMui
(5,97 1/ra), Ha 0,69 T/ra y BUNagky 3 ogHOPIYHUMM Tpa-
Bamu (5,65 1/ra) Ta Ha 0,93 T/ra NOPIBHSHO 3 KYKypyA30H
Ha cunoc (5,41 1/ra). OTxe, HAVHWXYMI PiBEHb YpOXKan-
HOCTi NLUeHWLi 031MOi 3adhikCOBaHWIM Ha BapiaHTi 3 none-
penHUKOM Kykypyasa Ha cunoc — 5,41 1/ra (tabn. 4).
BucHoBku. 3a pesynsratamy JocnigkeHb BCTaHOB-
NEeHo, WO 3a CiBOWM MLIEHMLi 03MMOI MICMNsi FOPOXYy OTpu-
MaHO HaWbinbLLy MOMbOBY CXOXICTb 94,2 %, 3 KinbKiCTHO
npodykTvBHKXx cteben 561,1 wr./M2. 3a nonepegHvka
rOpOX TaKOX OTPMMaHi MakCUMaribHi MOKa3HWKN JOBXUHU
konocy 8,4 cM, 4ncno 3epeH y konoci 26,8 WwT. Ta Baroto
3epHa y koroci 1,13 . MakcumanbHa Maca Tucsady Haci-
HWH Byna oTprMmaHa Ha BapiaHTi 3 NonepeaHKOM ropox —
42,2 r Ta HanbINbLLOK B JOCNiAl ypOXanHicTIo 6,34 T/ra.
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PaguyeHko M.B., MignyxHun E.I. TMpoaykTue-
HiCTb NLWeHULi 03MMOi 3aneXxHo Big nonepeaHUKIB

MeTta. BctaHoBUTM BNNMB nonepegHukiB Ha ene-
MEHTN NPOAYKTUBHOCTI Ta BPOXaWHOCTI 3epHa mnie-
HULi 03MMOI.

MeToaum. MNonboBuiA — 3aknagaHHa gocnigis, obnik
ypoxato 3epHa, nabopaTopHui — isNYHNIA — BUMIpIO-
BaHHS IOBXMHW KOJIOCY, YMCna 3epeH Yy Koroci, Bara
3epHa y koroci, maca 1000 HacCiHWH, po3paxyHKOBUIA —
CTaTUCTUYHUNA.

Pesynbratu. Haibinbwia p[oBxuHa komocy B
3anexHoCTi Big nonepegHunKiB oTprmaHa nicrs ropoxy
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i ctaHoBuna 8,4 cm, a HaviMeHLWa 3a nonepegHvka
KyKkypyasa Ha cunoc 8,0 %. Y gocnigi BiamiyeHo mak-
CMManbHy KinbKiCTb 3epeH 3a mnonepegHuka ropox —
26,8 WTt., a Ha¥iMeHLa KiNbKiCTb 3epeH BigMiYeHO 3a
nonepeaHuKa Kykypyasa Ha cunoc — 25,0 wrt. Y nonepe-
[OHWKIB pinak 03MMUIA Ta OOHOPIYHI TPaBM YNCIO 3epeEH
y Komnoci ctaHosuno 26,1, 25,6 wr., BignosigHo. Han-
BYLLY Bary 3epHa 3adikcoBaHO Ha AinsHKax i3 none-
peaHukom ropox — 1,13 . [eLo Hnxk4i noKasHuKn cno-
cTepiranucsa Npu BUPOLLYBaHHI MLIEHULi 031MOI nicns
pinaky osumoro — 1,09 r, ogHopivyHux Tpas — 1,06 %,
KyKypya3su Ha cunoc — 1,02 %. Hanbinbwmin nokasHmk
macu 1000 HaciHMHOyno 3adikcoBaHO 3a BUKOPWC-
TaHHA nonepegHuka ropox — 42,2 r, ToAi ik MiHiManbHe
3HayeHHs (40,8 r) cnocTepiranocs Ha BapiaHTi 3 none-
peaHVKOM KyKypya3a Ha cunoc. MakcMmanbHuiA nokas-
HUK YpOXaWHOCTi ByB AOCATHYTUA MpWU MONEpPeaHUKY
ropox — 6,34 T/ra, wo Ginbwe Ha 0,37 T/ra B NOPiBHAHHI
3 nonepefHNKom pinak osumui (5,97 1/ra), Ha 0,69 T/ra
y BMNagKy 3 ogHopiyHMMK TpaBamu (5,65 T/ra) Ta Ha
0,93 1/ra NopiBHSIHO 3 KYKYpyA30to Ha cunoc (5,41 1/ra).
OTXe, HAaNHWXYNA PiBEHb YPOXAMHOCTI MLWeHULi 03K-
MOT 3adpikCOBaHUIM Ha BapiaHTi 3 NonepeaHUKOM KyKy-
pyasa Ha cunoc — 5,41 1/ra

BucHoBku. 3a pesynstatamu [ochifKeHb BCTa-
HOBMEHO, WO 3a ciBOM MeHnLi 03MMOi Nicns ropoxy
OTPUMaHO HambinbLy nonboBy cxoxicTe 94,2 %, 3
KinbkicTto npodykTnBHUX cteben 561,1 wt./m2. 3a none-
penHVKa ropox TaKoX OTpUMMaHi MakcuMarbHi nokas-
HUKMN OOBXWHMW Konocy 8,4 CM, YMCrO 3epeH Y KOMoCi
26,8 wr. Ta Baroto 3epHa y konoci 1,13 . MakcumanbHa
mMaca TucsaYy HaciHuH Oyna oTpvMaHa Ha BapiaHTi 3
nonepeaHKoMm ropox — 42,2 1, 3 HanbinbLuow B gocnigi
ypoxanHicTio 6,34 T/ra.

KnrouyoBi cnoBa: cxoxicTb, [OOBXWHA KOroOCY,
yncno 3epeH y koroci, maca 1000 HaciHWH, ypoxaw-
HiCTb.

Radchenko M.V., Pidluzhnyi E.H. Productivity of
winter wheat depending on predecessors

Purpose. To establish the influence of predeces-
sors on the elements of productivity and yield of winter
wheat grain.

Methods. Field — setting up experiments, record-
ing grain yield, laboratory — physical — measuring the
length of the ear, the number of grains in the ear, the
weight of the grain in the ear, the mass of 1000 seeds,
calculation — statistical.

Results. The largest spike length, depending on
the predecessors, was obtained after peas and was 8.4
cm, and the smallest for the predecessor was corn for
silage 8.0%. In the experiment, the maximum number
of grains for the predecessor was peas — 26.8 pcs.,
and the smallest number of grains was noted for the
predecessor corn for silage — 25.0 pcs. In the prede-
cessors winter rape and annual grasses, the number
of grains in the spike was 26.1, 25.6 pcs., respectively.
The highest grain weight was recorded in areas with
a predecessor pea — 1.13 g. Slightly lower indicators
were observed when growing winter wheat after win-
ter rape — 1.09 g, annual grasses — 1.06 %, corn for
silage — 1.02 %. The highest 1000-seed weight was
recorded when using the predecessor pea — 42.2 g,
while the minimum value (40.8 g) was observed in the
variant with the predecessor corn for silage. The maxi-
mum yield was achieved with the predecessor pea —
6.34 t/ha, which is 0.37 t/ha more than the predecessor
winter rapeseed (5.97 t/ha), 0.69 t/ha more than the
predecessor annual grasses (5.65 t/ha) and 0.93 t/ha
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more than the predecessor corn for silage (5.41 t/ha).
Thus, the lowest yield of winter wheat was recorded
in the variant with the predecessor corn for silage —
5.41 t/ha

Conclusions. According to the results of the
research, it was found that when sowing winter wheat
after peas, the highest field germination of 94.2%
was obtained, with the number of productive stems of
561.1 pcs./m?. With the predecessor peas, the

maximum indicators of ear length of 8.4 cm, the
number of grains in the ear of 26.8 pcs. and the
weight of grains in the ear of 1.13 g were also
obtained. The maximum mass of a thousand seeds
was obtained on the variant with the predecessor
peas —42.2 g, with the highest yield in the experiment of
6.34 t/ha.

Key words: germination, ear length, number of
grains per ear, weight of 1000 seeds, yield.
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BiHHMUBKMIA HauioHaNbHUI arpapHUiA YHiBEpCUTeT

MocTtaHoBKa npo6Grnemu. BapiaHT opraHo-miHe-
panbHUX cuCTeM yOoODOpeHHs 3anuliaeTbCs Mpiopu-
TETHAM HanpsiMOM KOHCTPYIOBaHHSA BapiaHTiB arpo-
XimiyHOro 3abe3neyeHHs TEeXHOMOri BMPOLLYBaHHS
cinbcbkorocnopapcbkmx Kynstyp [1]. 3 BpaxyBaHHAM
Takoro niaxogy akTyanbHMM 3anuwaeTscs  Ao6ip
JXepen opraHikm ans (OpMyBaHHSI TaKMX CUCTEM,
OCKifTbKM Yy CBITOBOMY BMMIpi BigMivaeTbcs nediunt
IPKEpern OpraHiyHoro BYIMeut 3a paxyHok Giopeuu-
KNIHFOBOTO YTPMMaHHSA TBAPWMHHULBKOI ranysi, Wwo yHe-
MOXIVBIOE HArpoOMaKEeHHST KMAaCUYHUX OpraHivyHUX
[00puB [2], a TakoX 3a paxyHOK iIHTEHCMBHOI AMBEPCU-
dikauii ciBo3MiH, WO NPU3BOANUTL A0 PeayKuUil MOXu-
BOrO 3aCTOCYBaHHsI MPOMDKHUX KyNbTYp cuaeparnbHOro
cnpsiMyBaHHS [3]. Y pesynbTyloqomy nNigCyMKy BUHU-
Kae HeOoOXiaHICTb Y MOLUYKY iHHOBaUiMHUX MigxodiB A0
HaKOMUYEHHs1 POCIIMHHOT OPraHiku B I'PYHTI HE aKLEHTY-
HOYMCb HE NULLE Ha COMNOMi SIK OCHOBHOIO KOMMOHEHTY
B YKpaiHi y BapiaHTax A0OaTKOro [pKeperna opraHiku,
ane " Ha MOXIMBUX BapiaHTax BUPILUEHHS 3a paxy-
HOK HeTpaauuiiHux oxepen [1]. Ha cboroaHi oo Takmx
HeTpaguLinHNX [Xepen BigHOCATb | BapiaHT OTaBHOMO
BiApOCTaHHs KynbTyp 3ibpaHux y nonepenHii nepiog
BereTauii i 3anvweHnin ang HarpoMagKeHHs BianoBia-
Hoi 6iomacw 3a nepiop, WO BKNagaeTbecsa B onepauinHy
KapTKy 3abesnevyeHHst BiAMOBIAHOrO KOMMIEKCY arpo-
TEXHOMOri BUXOAAYN 3 TI'PYHTOBO-KMIMaTUYHUX OCO-
6nuBocTen BIQNOBIAHMX CiNbCbKOrOCNO4APCHKUX TEX-
Honorin [4]. TakuiA cnocib 3acTocoByeTbCA A0 LINOro
psiAy CinbCbKOrocnoAapCbkUx KynbTyp — GaraTopivyHnx
TpaB pi3HOI SKICHOCTI, NaganuyHux BapiaHTiB Bia-
pOCTaHHS y pe3ynbTaTi BTpaT HacCiHHA npu 36UpaHHi,
a TaKoX Ljinoro psiay OAHOPIYHNUX KynbTyp [5].

Ona €sponencbkoro Cot3y Taka npakTuka
€ JOCUTb NMOLUMPEHOI, OCOBNMBO y perioHax 3 gocrat-
HiM 3BOINOXEHHAIM Ta TPMBAaNUM MiCASKHUBHUM Nepio-
OO0M [0 NpUnuUHeHHs BereTalii [6—12]. MNpoTte ansa ymos
YKpaiHn oTaBa XpecToUBITUX BMAIB POCMVH 3 METOH il
NMOBTOPHOTO BUKOPUCTaHHA Yy BioopraHiyHmMx BapiaHTax
yAOBpEHHS € NUTaHHAM MaroBMBYEHUM, LLO NOTpebye
[00AaTKOBOIro HayKOBOTO y3arasnibHEHHS.

AHaniz octaHHiXx pocnigkeHb i nyb6nikauin.
B uinomy ans xpectougiTMx BUAIB POCMWH BiAMIYEHO
MOXIMBICTb iX OTABHOTO BiPOCTaHHA 3a NEBHMX YMOB
Beretauii, cepeq sSKUX NiMITYIOUM MU € 3BONOXEHHS Ta
TemnepaTypHuin pexum npotsarom 30-50 Aib nicns cko-
LyBaHHs BignosigHoi kynetypu [1, 13]. Ha cboroaHi oo
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rpynu XpecToLBiTUX BUAIB POCIUH 3 BUCOKUMU PIBHAMU
OTaBHOIO MOTEHLiany BigHOCATL pinak, ripumuto 6iny Ta
peabky onivHy [13].

BracHe pocnimkeHb 3 nUTaHb OTABHOCTI Tpaau-
LiHUX XpecTouBIiTUX BUAIB POCIWH i peabKn OMiNHOI
30Kkpema y HaykoBin nitepatypi mano [1]. Bigmiva-
€TbCS, L0 OTABHICTb B LNIOMy MpuTamaHHa XpecTo-
UBITMM BuOam pocnuH [4], ane ii noTeHuian 3 nosu-
ujii GioopraHi4yHOro Ta cmaepauinHOro BUKOPUCTaHHA
3anexuTb Big pagy daktopis. [1o0 OCHOBHUX i3 HUX cnig
BigHeCTW deHOonNoriYHy gasy CKOLLYBaHHS, sika BU3Ha-
Yae BigMOBIAHWI piBEHb 3anacHUX PEYOBMH, SKi poc-
NMHa CNPOMOXHa BUKOpPUCTaTK ANns pereHepadii [7],
riApoOTEPMIYHMI peXuM Yy nepiog Bif CKOLUYyBaHHS [0
NPUNUHEHHA BereTauii y 30Hi JOCNiAXKEHb, WO BU3Ha-
Yae iHTEHCMBHICTb NPOAYLINHOrO npouecy Ta piBeHb
ccopmoaHoi Giomacu [10]. HemanoBaxHWM 3 piBeHb
CTapTOBOro MiHEParbHOIO XXMUBMEHHS, KU Y NiOCYMKY
BM3HaA4Yae MpoLecn 3aknageHHs CUCTEMMU POCITUHHOT
pereHepadii, i noTeHuian Ta B3arani 3gaTHICTb A0
Takoro npouecy, 0cobnmeo Ha OOHI NOripLIEHHS Tiapo-
TEPMIYHNX PeXMMIB BereTaLii pocnvH Ha cTagii oTae-
Horo BigpocTaHHs [11].

CTOCOBHO pefbKku OrnifHOI TO Nepiog BMBYEHHS
LUboro nutaHHs crtocyeTtbcs 70-80-x pokiB MUHYyNoro
CTOMITTA 3 NO3MLii ehEKTVBHOIO LMKITY BUKOPUCTaHHS
peabkn y CTPYKTYpi 3eneHoro koHeeepa [1] Ta moxnu-
BOCTI ii aganTMBHOMO KOMMIIEKCHOrO BUKOPUCTAHHS SK
KynbTypy MYIBTUKPUTEPPINHOIO crnocoby 3anyyeHHs
y GiopeLmKniHr opraHik y cuctemi rpyHT—pocnuHa [14,
15].

MeTa crtarTi. OuiHka oTaBHOI GioNpPOAYKTMBHOCTI
peabKy ONiNHOI 41151 MOXMMBOIO ii cuaepanbHOro BUKO-
PUCTaHHSA 3anexHo Bif CTPOKIB CKOLLUYBAHHS Ha CipuXx
NiCOBUX I'PyHTaXx 3a YMOB HECTIIKOTO 3BOSTOXEHHS.

MaTepianu Ta Metoauka pocnigkeHb. Micue
NPOBeAEHHA [O0CHigKeHb 30Ha MiBHIYHOT MigNPOBIH-
uii npaBOGEpexXHOi LEeHTparnbHOI BUCOKOI MpPOBIH-
uii Nicocreny (J1C2,). MNepioa pocnigXeHb TpU POKK
2022-2024 pp.. Micue pocniopxeHb gocnigHe none
BiHHMUBKOrO HaLioHanbHOro arpapHoOro yHiBepcuteTy
(N 49°11'31", E 28°22'16"). r'pyHTOBMﬁ NnokpuB aocnig-
HWX AINsHOK — cipi NicoBi I'pyHTM. OCHOBHi MOKa3HWKN
I'PYHTOBMX YMOB pOAIOYOCTi: BMIiCT rymycy 2,68% ner-
korigponizHoro asoty 81,5 mr/kr, pyxomoro doccopy
(3a Yumpikosum) 176,1 mr/kr, obMiHHOro Kanito (3a Yupi-
kosum) 110,8 mr/kr 3a pHyc, 5,8.
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OTaBHICTb pegbku ONiNHOI BMBYanachb Ha arpoue-
HO3i peabku oniiHoi copTy >KypaBka (KomMGiHOBaHOro
HanpsiMKy BWKOPUCTaHHS — nuctoctebrnoesa maca,
HaCiHHS, cuaepauis) cdopmoBaHOro 3a GiHapHOI cxe-
MOK KOMOGIHOBAHOTO ii BUKOPUCTaHHSA (KOPMOBI Lini Ta
HaciHHg) [16] 3a Hopmu BuCiBY 2,0 MIH. CXOXMX Haci-
HUH/ra npu WupuHi Mixpsab 30 cM Ha Tpbox ¢hoHax
MiHepanbHOro XuBneHHsi: 6e3 [OOpUB Ta 32 BHECEHHS
y KoOMnnekci nepepnociBHoro o6pobiTKy y HopMax
N3oP30Kso Ta NyoP3oKso (HiTpOamodpocka).

[MoBTOpHiCTL Yy Aocnigi YyoTMpboxpas3oBa. Po3wmi-
LLIeHHS BapiaHTiB — cuctematuyHe y Asa spycu. [Nnowa
06nikoBOT AiNsHKM 25 M2,

DocnigpxyBanace  6ionpogyKTUBHICTb — OTaBHOCTI
penbku oninHOi Ha dhOoHI Bka3aHoro yao6peHHs 3 No3u-
Lii CTpOKiB ii CKOWYBaHHA Yy BapiaHTi KOPMOBOI KyIib-
Typu Ta 30MpaHHSA 3a BUKOPWUCTaHHSA arpoueHo3 Ha
HaciHHEBI Lini. BucoTa ckoluyBaHHs Ta 36upaHHs BCTa-
HoBntoBanacb Ha BucoTi 10—-12 cm. 3aranbHa cxema
pocnigy npeacrtaeneHa B Tabnuui 1.

O6nik nokasHuka ccdopMOBaHOI HaA3eMHOI Macu
NPOBOAMMM 3aCTOCOBYHOHM MeTof OOMniKoBUX LinsHOK
(1 M? no 4 AinsHKM NSt KOXXHOrO MOBTOPEHHS) LLFISAXOM
NpPSIMOro O4HOBUAOBOrO MONbOBOrO 3BaXyBaHHSA [17].

laeHTnikauia deHonoriyHMx das pocty i po3su-
TKY peabkv oninHoi byna npoBeAeHa Ha niacTasi CTaH-
paptHoi wkanu BBCH ans paHoi kynstypu [18].

BwmicT cyxoi pe4oBrHM y cchbopMoBaHin nmctoctebno-
Bii Maci poCInvH BM3HAYanM LUMSIXOM BUCYLLYBAHHS 4O
nocTinHoi macv npu 105 °C Ta o3onenHs npu 550 °C [19].

BioximiyHMI aHania nuctoctebnoBoi macu (BMICT
asoty, doccopy Ta Kanito) chbopmoBaHoi 0TaBu y pos-
pi3i BapiaHTiB gocrigy NpoBOAMMM 3a CTaHAapTHUMU
METOAMKaMM BU3Ha4YeHHA 6a30BMX KOMMOHEHTIB 6io-
XiMIYHOTO aHanisy, BUpaxxeHnx B abCOMTHO CyXil Ba3i
npn 3acTOCYBaHHi CTaHAAPTHUX METOAMK BITYM3HSAHOI
Ta 3apybixHoi npakTuku [20, 21].

TpaHcdopMaLito oTaBHOI Giomacu peabku OninNHOI
y €ekBiBaneHTHUI BMpa3 opraHiyHoro gobpuea (rHin
BPX) npoBogunu BUKOPUCTOBYKYM [OaHi €TaroHHUX
napameTpiB pi3HMX BMAIB OpraHiyHux Aobpwms [22, 23].

[na ouiHKM TigpoTEPMIYHMX YMOB 3aranbHOro nepi-
ody BereTallis (OCHOBHa + OTaBHa) NPOBOAMNN 33 TaKUMK
nokasHvKamu: cepefHboo6oBa Temneparypa (°C), cyma
onagis (Mm), rigpotepmiyHnii koediuieHT (I'TK) (Bigno-
BiHO [0 PiBHSAHHA 1) Ta koediLieHTOM 3HaYyLLOCTi Bia-
xvneHb (C,) (BIANOBIOHO A0 PiBHAHHS 2) (Tabn. 2).
__XR 1)
0.1 X Y ts10

ge: 2R — cyma onagis 3a nepiog 3 TemnepaTyporo
Buwe 10 °C, Zt,,, — cyma edpekTUBHUX TemnepaTyp 3a
nepiog, 4OCNIAXEHb.

I'TK =

(xx.)
de =

. @)

ae: X, — NOTOYHMIM eneMeHT norogu; X,, — Nnokas-
HUK cepeaHboro 6araTopiyHOro 3HavYeHHs; S — cepegHe
KBagpaTu4He BiOXUINEHHS; | — NOPSOKOBUIA HOMEp POKY.
PieHb C,4: 0 + 0.5 (-0.5) — ymoBM Gnn3bki 40 HOpmarnb-
HuX; (-1) 1 = (-2) 2 — cyTTEBO BiApi3HAOTLCA Bif baraTo-
piYHUX; > 2 (< -2) — 6rIM3bKi 4O eKCTpeMarnbHUX.

[Ons CcTaTMCTUYHOI OLHKM OTPUMaHUX pesyrb-
TaTiB obnikis Ta cnoctepexeHb Oyno BWKOPUCTAHO
CTaHOapTHI NOKa3HUKM aHanidy macuBy AaHux [24] 3a
TakUMW MNapameTpamun sK: cepedHe apudMeTuyHe,
cTaHfapTHe BigxuneHHs (SD), koediuieHT Bapiauii
(Cy) (ans piBHA 3HauywwocTi p<0,05) 3a BUKOPUCTaHHSA
nakeTy nporpam Statistica 10.

[ns aHanisy oTpumaHuxX MOKa3HUKIB Ta WMOBIp-
HOCTIi ICTOTHOCTI 3Ha4eHb MiX BapiaHTamu Byno BuKO-
pUCTaHO KOpensuinHuMm Ta AucnepcinHnim MeToam aHa-
ni3y 3 KanbKynsuieto napHUx koedilieHTiB Kopensii Ta
NoKasHUKa PO3pPaxyHKOM HaWMEHLUOI iCTOTHOI PisHuLi
(HIP ansa p<0,05).

Pesynsratv pocnipxkeHb. [Nepen npencraenex-
HSIM OCHOBHWX pe3yrnkTaTiB KOPOTKO Chif, akLeHTyBaTu
yBary Ha ocobrmBOCTsIX OTABHOIO BiPOCTaHHSA PEAbKM
oniriHoi. BigpocTaHHsA oTaBW 34INCHIOETHCS 3a paxyHOK
[obpe po3BUHEHOIO 3anacalyoro KOPeHs Tak 3BaHOrO
nceBOOKOPEHENNIAHOro xapakTepy i3 6pyHbOK BigHOB-
TNEHHs1 CKOHLEHTPOBaHWX Y BEPXHIN YacTUHI KOpeHst
6ina 3anuKy nonepeaHbOi CTEBNOBOI YacTUHM poc-
nuHm (puc. 1).

dopmart BiApOCTaHHSA MPEeACTaBNEHO NEBHOK KiMb-
KiCTHO cTeben BiQHOBIEHHSI SK MpaBWiO B iHTepBani
2—3 pO3MiLLEHNX CUMETPUYHO OO OCi cTaporo crebna.
MakcrmanbHa peHonoriyHa CTagivHICTb OTaBHUX POC-
NNH 3adpikcoBaHa y Aocnidi BNPOAOBX TPbOXPiYHOro
LMKy BMBYEHHA Bignosigana deHOoNorivyHin cragi
3eneHoro cTpyyka (OpieHToBaHO 3 ornsigy Ha cepegn-
Hi piBeHb BapiaTUBHOCTI (HEHOCTaAiINHOIO PO3BUTKY
y MeXax OTaBHOro arpoLeHo3y pedbku OrifiHOI B iHTep-
Bani BBCH 70-80).

OujiHka 3anexHocTi oTaBHOi 6ioNPOAYKTUBHOCTI
pedbku OnivHOT y cepefHbOMY 3a nepiof AoChifKeHb
3acBigumnna CTaTUCTUYHO BiAMIHHI piBHI cchopmoBaHoOi
CUpPOI Ta Cyxoi BiomacK 3anexHo SK Bif, CTPOKY CKOLLY-
BaHHS KynbTypW, Tak i Big (OOHY ii nonepeaHbOoro XuBe-
neHHs (Tabn. 3).

3a pesynbratamu  GaraTopiYHOro  ycepeaHEeHHs
penbKy onifHy 3 No3uuii 6ioxiMiYHOT LIHHOCTI ik NOTEH-
LiHOrO cuaepaTty MOXHa BiAHECTW OO0 KynbTyp cuae-
panbHoi rpynu, nMctoctebrnoBa Maca sikoi Mae BUCOKUI
noteHuian 6as3oBMX MIKPOENEMEHTIB, IO MO3UTUBHO

Tabnuusa 1 — 3aranbHa cxema gocnigy 3 BUBYEHHs1 BapiaHTiB oTaBHOI 6ionpoayKTUBHOCTiI peAbKu

oninHoi, 2022—-2024 pp.

®doHOBUI BapiaHT yA0OOpEeHHS peAbKu OfilHOI Ha
nepion A0 OTaBHOro BMPOLLYBaHHSA

BapiaHTu ckowyBaHHS Ta 36UpaHHA

NoPoKo
N30P30K30

N GOPSO K60

. ®a3a crebnysaHHs1 (BBCH 38—40)

. ®a3a uBiTiHHa (BBCH 60-62)
. ®aza 3eneHoro ctpy4ka (BBCH 74-76)
. ®asa xoBToro cTpy4ka (BBCH 83-85)

AR WN

®a3za 6yToHizauii (BBCH 50-52)
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Tabnuus 2 — OuiHKa rigpoTepMi4YHOro pexumy 3aranbHoro nepiogy BereTauii pegbku oniiHoT

3a 2022-2024 pp.

s Micsaui nepioagy Beretauii E

= 3 v VI viI VIl IX < G

a | 3 I (&) =

. q5¢ ~ > ° ©
Pik | ES | © s | 3| 5
: - § Xi csd Xi csd Xi Csd Xi Csd Xi Csd (JB = g

s = >

o ©
2022 |678,7 |15,15(1,43 |0,74 [1,50 [0,91 [0,90 [0,06 [1,71 [2,13 |4,96 [786 (234 |22 278,0
2023 |4869 |16,24 |[009 |-069 [164 [118 [141 [114 [065 [-005 [102 (066 [045 |29 371,2
2024 (4819 [1794 |058 |-017 |166 [121 [1,19 |067 [077 [146 |045 |[-038 [041 |12 263,8

MpumiTka: * — cepenHsi cepeaHbogo6oBa Temnepatypa (°C) 3a nepiog nuctonag nonepeaHboro poky — 6epeseHb HacTym-
Horo;  — cyma onagis (MM) 3a nepiog nvucTonaz nonepeaHboro poky — 6epeseHb HaCcTyMHOro.

Puc. 1. Omaea (kpaliHsi niea no3uyisi) ma mopghosiozisi omaeHo20 eiOpocmaHHs pedbKu oJliliHoi copmy
Xypaeka 3a ckowyeaHHs1 y ¢pa3si yeimiHHss (BBCH 62—65)

Tabnuus 3 — PiBHi cchopmoBaHoi oTaBHOI 6iomacu peabku oniiHoi copTy XypaBka 3anexHo
BiA POHY MiHepanbHOro XX1UBJEHHSA KyJIbLTYPU Ta CTPOKIB il 30MpaHHs
(cepenHe 3a nepiog 2022-2024 pp.), T/ra

) Buxig 6iomacu otaBu, 3anexHo

o g ® BiAl AaTu CKOLIyBaHHA Ta 36upaHHsA T/ra

g 5 § ®daza CDafsa ®a3a uBITIHHA ®aza 3eneHoro | dasa XOBTOro

5 g5 2 cTebGnyBaHHs OyToHiI3auii (BBCH 60—62) cTpyuka (BBCH | ctpyuka (BBCH

& 2 g (BBCH 38-40) (BBCH 50-52) 74-76) 83-85)

I

é'E ® BM cpP” BM cP BM cP BM cP BM cP
N PK, 8,61 0,88 10,24 1,17 8,96 0,98 6,92 0,84 4,57 0,55
N3oP30Kso 10,72 1,07 12,89 1,38 10,44 1,14 8,43 1,00 6,12 0,76
NeoPsoKeo 12,52 1,25 16,25 1,64 11,28 1,22 9,55 1,13 7,89 0,89
HIP, (3ar) 1,12 0,11 1,27 0,12 0,89 0,10 0,72 0,08 0,57 0,07

MpumiTka: * BM — Buxig BeretatvBHOI (cMpoi) Haa3emHoi Giomacu; ™

PEYOBUH.
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CrniBBIQHOCUTLCS 3 BUCHOBKaMU iHLWMX gocnigHukie [11,
15, 25]. 3a ynx ymoB oTaBHa bGionpoayKTUBHICTL Oyna
MaKCMMaIbHOK 3a CKOLLYBaHHSI BUPOLLYBaHOI peabku
OniHOT sIK Nnonesanmarodoi Kynstypun y dasi 6yToHiza-
Lii Ha POHi BHECEHHS Mig KyNbTYpy Y nepeanociBHOMY
umkni NgoPgoKeo.Y cniBcTaBneHHi go uiei deHocTagii
CKOLLYBaHHSI 3 KanbKymsiLi€lo cepeqHbOro 3HaveHHst
no coHax MiHepanbHOro >XMBMEHHS OoTaBHa Gionpo-
OYKTVBHICTb 3@ CKOLUYBaHHA pefbKu OMinHOI y hasy
cTebnyBaHHst Oyna Ha 19,1% Hmx4a 3a BUXOL4OM Bere-
TaTMBHOI Macu oTaBu Ta Ha 23,6% 3a BUXOAOM CYXMX
pe4oBMH. 3a CKOLWyBaHHA Yy hasy UBITIHHA Ui nokas-
HMKM BYNK TaKoX HUXKYI y TOMY XX MOPIBHSAHHI Ha 22,1%
Ta 20,3% BignosigHo. [ns ¢asun ckoLlyBaHHS Ha dasy
3€eMeHoro CTpyyka — 3HkeHHs Ha 36,8% Ta 29,1% Bia-
noBigHO, a Ha a3y >XOBTOTO CTPyYKa — 3HWKEHHS Ha
52,8% 1a 47,5% BignoeigHo.

3 nosuuii cniBcTaBneHHs OOHIB MiHEPanbHOIO XUB-
NeHHs y cepefHboMy Ang oHy xuBneHHs NP K, Buxig
BereTaTMBHOI (CMPOi) Macu OTaBW penbKkM OMiNHOI
cTtaHoBuno 7,86 T/ra, a Cyxux PeYOBWMH BiAMOBIOHO
0,88 T/ra. 3a goHy xmBneHHsA Ny Py Ky, — 9,72 T/ra Ta
1,07 1/ra BignoBigHo, a 3a PoHy NgPgKe — 11,50 T/ra
Ta 1,23 1/ra BignosigHo. Mpu LBOMY Yy CniBCTaBMEHHI
00 doHy xumeneHHa NyP K, iHWK1xX 3acTocoBaHux Bapi-
aHTIB BHECEHHS nepeanociBHoro Aobpuea cknano Taki
koediuieHTn 3pocTtaHHa 3a 30 kr/ra NPK — 1,24 ons
BereTaTMBHOI Macu 1a 1,21 ong cyxmx pevoBuH. Bigno-
BiAHO ANnsA doHy xwuBneHHs 60 kr/ra NPK — 1,46 i 1,39.

PisHunuto y oTaBHin 6ionpogyKTUBHOCTI HarnsgHo
nigTBepm;KeHO AaHumu puc. 2 ana ymos 2024 poky
pocnigkeHb. OTpyMaHi faHi y3rogXKylTbCs SIK 3 0CO-
ONMBOCTAMW 3HWKEHHS 3aranbHOi 6ionNpoayKTUBHOCTI
cuaepanbHUX KynbTyp 3a 3MiHU CTPOKIB | TPMBANOCTI iX

Puc. 2. Omaea pedbku onitiHoi copmy Xypaeka (eepxHsi Mo3uyiss — nicsisi CKowyeaHHs1 y ¢hasi yeimiHHs
(BBCH 60-62); cepedHsi no3uyisi — nicrisi cKowyeaHHs1 y (heHos102iuHill ¢gha3zi 3e1eHo020 cmpyyka
(BBCH 74-76); HuxxHs1 no3uuyisi — nicrisi ckowlyeaHHs1 y ¢heHos102i4Hill ¢ha3i xoemoao cmpy4ka
(BBCH 83-85) (eci eapiaHmu Ha ¢hoHax MiHepasibHO20 KuesieHHs1 pedbKu olitiHoi NP3 K;,), 2024 pik
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BMpOLLYBaHHS [1, 26, 27], ocobnuBo y BapiaHTax 3Mi-
LLeHHS Y Ni3HbO-MITHLO Ta OCIHHIM UMK, LLO Bignosigae
OTaBHOMY BIiOPOCTaHHIO pefbKu OMivHOI 3a 11 CKoLly-
BaHHs Ta 36MpaHH4 Big asun 3eneHoro CTpyyka.

BaxnMBuM MNUTAHHSIM OLHKA MOXMMBOIO Ccuae-
panbHOro HanpsAMKy BUKOPUCTaHHA COpMOBaHOi
HaA3eMHOI GioMacu pocnvH € AOCHIMKEHHS NMUTaHHS
BMICTY a30Ty, dpocdopy i kanito y cyxin mMaci, OcKinbku
Lie JO3BONSE CMiB CTABNATU OTPUMAaHi 3Ha4YeHHs 3 Bio-
XiMiYHOIO LiHHICTIO KNMaCUYHUX OpraHivyHnx godpus [14].
Pesynbratv Takoi OUiHKM OTpPMMaHOI OTaBHOI Macu
peAbKu ONiNHOT 3a Pi3HMX BapiaHTIB XMBMNEHHS Ta CTPO-
KiB CKOLUYBaHHS MPeACTaBIeHo y Tabn. 4.

3a pesynbrataMu Takol OLiHKM Ta Ha MiacTaBsi CTak-
JapTtu3oBaHux rpagauin gkocti [20] pegbKy OninHy
MOXHa BiAHECTU [0 BWCOKOLHHOI POCIIMHHOI Macw,
sKka MoXke OyTn HafiNnHUM J)KePerioM OpraHiku y I'pyHTi
Ta He MOCTYnaeTbCH 3a UMM MOKa3HWKOM KNMacCUYHUM
cupepansHum Kynstypam [1, 13]

Taki y3aranbHeHHs1 NiATBEPAXEHO SIK 3HAYEHHSAMU
NOTEHUINHOro BHECEeHHs a3oTy i hocdopy Ta Kanito
Y I'PYHT NPV BUKOPUCTaHHSA CHOPMOBaHOI OTaBHOT Macu
y SIKOCTi KIacM4YHOro CuaeparnbHOro KOMMOHEHTY yao-
OpeHHs. lMpu ubOMy goBefeHa LiHHICTb CKOLUYBaHHS
peAbkn OMivHOI ANA MOBTOPHOrO OTPUMAaHHS OTaBu
y hasy OyToHizauii (BBCH 50-52), sika noTeHuiiHO

Ta6bnuusa 4 — CugepanbHUA NoTeHLWian oTaBu peabKu OfliNnHOI HA OCHOBI GiOXiMiYHOT OLLiHKK
3a BMiCTOM rofiloBHUX MiKpoeneMeHTIB Ta eKBiBaneHTi KnacCU4YHMUX opraHiuyHux
pobpuB BPX, (cepegHe 3a nepiog 2022-2024 pp.)

o BwmicT y cchopmoBaHin otaBHin Maci (y % Ha abcontoTHO-CyXy pe4OBUHY) 3arexHOo

I:|°-: g = BiA AaTU CKOLLYBaHHA [OOTaBHOI peAbKWU OfifHOI

mITZI

© 48X

6 s 2 ®agza ctebnyBaHHA | Pasa GyToHizauji ®da3a uBITiHHA Pa3a seneHoro da3a oBTOro

%g g (BBCH 38-40) (BBCH 50-52) (BBCH 60-62) CTPV.‘,'E.,(('?)BC“ Wy;gfé?)BCH

O s

i N P K N P K N P K | N P K N P K
NP Ko 258 047 358 (317 |052 |355 347 |057 3% (284 (059 |389 |259 |067 |4,05
N3oPaoKse | 305 0,51 411 |324 |060 (379 |338 |[064 384 (2838 (067 |405 |272 |072 |41
NgoPsoKeo | 324 057 423 |35 |065 (408 |321 [068 389 (297 |065 |412 |287 |074 |46
HIP, (3ar) | 021 0,10 019 |017 |01 |028 |[019 |0712 022 1015|018 015 |012 [(014 |010

Byne BHECEHO pasom 3 OTaBHOH MacOH0 peabkv OfIiHOI Y BUMaAKY ii COeparibHOM BUKOPUCTaHHS
NoPoKo 27 |41 315 371 |61 415 340 (56 [349 (239 |50 |327 |142 |37 23
NyoPaoKso [326 (55  [440 |447 (83 [523 (385 |73 |438 |288 (67 [405 (207 |55 [312
NeoPooKeo 405 |71 529 |584 107 |e69 392 [83 |475 |336 |73 |466 |255 |66 |370
CdbopmoBaHa oTaBHa Maca pefbku ONiNHOI Y HABNkeHOMY ekBiBaneHTi rHoto BPX

NoPoK, 3,82 5,59 4,95 4,07 2,68
NyoPaoKso | 5,35 6,99 5,97 5,06 3,84
NeoPeoKeo | 6,59 9,03 6,35 5,80 4,64

Mpumitka: N, P, K — BianoBiaHo BMICT a3oTy, hoccopy Ta kanito

3abesneyye Npu BUKOPWUCTAHHI OTaBU $IK KIACUMYHOIO
3eneHoro o6puBa BHECEHHS Y I'PYHT Yy cepeaHboMy
no doHax xmBneHHsa 46,7 kr/ra asoty, 8,3 kr/ra doc-
dopy Ta 53,6 kr/ra kanito. Take [O3yBaHHS y NiACYMKY
3abe3nevye BHECEHHS B I'PyHT 40 7,2 T/ra Knacu4Horo
rHoto BPX 3a ymMOBHOro ekBiBanieHTHOro nepeBefeHHst
OTaBHOI Macu y THili, BUXOOAYM 3 CTaHAAPTHUX Xapak-
TEePUCTUK BIOXIMIYHOT MOTO CTPYKTYpPM.

CtaTMCTMYHO OnM3bkUM  BapiaHTO Yy MNOEAHAaHHI
CchOpMOBaHOiI CyxOi peyvyoBUHM Ta GioxiMiyHOI cuae-
panbHOI LiHHOCTI OTaBU € BapiaHT CKOLLYBaHHS pefbKu
oninHoi y dagsi ugitiHHa (BBCH 60—-62), sikuin 3abesne-
4YMB, ycepeaHeHo No BapiaHTax )OHOBOIO XMBMEHHS,
BHECEHHSA a30Ty Ha piBHi 37,2 kr/ra, doccopy 7,1 kr/ra
Ta kanito 42,0 kr/ra BignosigHo. lMpu UbOMYy ekBiBa-
NeTHa HopMa opraHikvM cknana eksiBaneHT rHoto BPX
Ha piBHi 5,8 T/ra.

Lo cTtocyeTbca BNnmMBY (POHOBOTO >KMBMEHHS TO
y BapiaHTi 6e3 poHoBoro ynobperHs (N,P,K,) y cepen-
HbOMY MO CTpOKax CKOLUyBaHHS MOTeHUiiHo Oyae
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HarpoMapKeHo B Cyxiln biomaci oTaBu 3 peabky ONiNHOI
26,4 kr/ra a3orty, 4,90 kr/ra dpocchopy, 32,6 kr/ra kanito.
[nsa sapiaHTy N3P3K3, aHanorivni nokasHuku 6yayTs
y HacTynHomy 3HayeHHi 33,1 kr/ra asoty, 6,6 kr/ra
docdopy42,4 kr/ra kanito, a Ans BapiaHTy NgoPgKeo —
39,4 kr/ra a3oty, 8,0 kr/ra dhocchopy Ta 50,2 kr/ra kanito.
TobTo ycepegHeHWU NpYpICT y CNiBCTaBIEHHI BapiaH-
TiB N3oP3oKso /NGPK, OyB onga asoty y 3HadeHHi 1,25,
ansa gocdopy 1,36 Ta ana kanito — 1,30. MNpupicT x
aHanoriyHMx nokasHMWKIB Npu CMNiBCTaBEHHI BapiaHTIB
NeoPsoKeo /N3oP3oKse 6yB 1,50, 1,64 Ta 1,54 BignosigHo.
Y nigcymky BapiaHTu Big 0go 60 kr/ra NPK doHoBoro
XUBMNEHHS 3abe3neynnn MOTEHUINHO HaaXOOKEeHHS
eKBiBaneHTHOi KinbkocTi rHowo BPX Ha piBHi 4,22,
5,44 Ta 6,40 1/ra BignoBigHoO

BucHoBku. Ha nigctasi oTpumaHux pesynbraTis
BCT@HOBIEHa MOTEHLUiNHa MOXIUBICTb edeKTUBHOro
CcuaeparnbHOro BUKOPWCTaHHA OTaBW pefbKu OninHOI
3a cuctemu ii BipOCTaHHA MiCNs CKOLWYBaHHA y dhasy
B nepioa Bia GyToHisauii kynstypu (BBCH 50-52) go
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dasn ii usiTiHHA (BBCH 60-62) 3a BupollyBaHHs i
y OOOTaBHOMY BapiaHTi Ha MiHepanbHOMY (OHi XuB-
neHHs Big NoPyK, 80 NgoPeoKeo, LLIO MOTEHLIMHO J03BO-
nnTb 3a6e3neunTI 3a i BUPOLLYBaHHS Ha CipuX NiCOBUX
r'pPyHTax B yMOBaX HECTIIKOro 3BONMOXEHHS OTPUMAHHSA
NOTEHLINHOI OTaBHOI cuaepanbHOi Macu B eKBiBaNeHT-
HOMY nepeBefeHHi Ha rHin BPX B gocsikHoMy iHTep-
Bani 4,95-9,03 1/ra.
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LUuutopa A.I., AxoBeub J1.A. MoTeHuian oras-
HOro BiAPOCTaHHA peAbKu OnivHOI Ans cugepasnb-
Horo il BUKOPUCTaHHS 3anexHo Bif CTPOKIB CKoOLUy-
BaHHA Ta )OHOBOro MiHepanbHOro yaobpeHHs

MeToto gocrnigkeHb 6yno BCTaHOBUTU MOXIMBICTb
NPOOYKTUBHOIO CuAepanbHOro BUMKOPUCTaHHS cdop-
MOBaHoi Giomacu oTaBW pefbku ONiMHOI OTPUMaHOI
nicng il BiAPOCTaHHSA KynbTypu 3 OLHKOK BMMMBY Ha
Liell MOKa3HWK CTPOKIB CKOLUYBaHHA peabKu OnivHOI Ta
dhoHoBOro NnepeanociBHoro yaoopeHHs y neppion [oo-
TaBHOIO BUPOLLYYBaHHSI.

MeTtoau. [ocnigxeHHa 6yno npoBedeHO BMPO-
poex 2022-2024 pokiB Ha 6asi gocnigHoro nons
BiHHMubKkOro HAY Ha cipux nicoBux rpyHTax 3 cepea-
HiM noTeHuianom poptyocTi. MNMoBTOpHICTL Y Aocnigi
4YoTUpbOXpasosa. Po3MilleHHs BapiaHTiB — cuctema-
TuyHe y gBa spycu. focnig nepenbayaB BUBYEHHS
sIK 6ioNpoaYKTUBHOCTI OTPMMaHOI OTaBu 3a BMXOLOM
BeretaTMBHOI HaA3eMHOI Macu, Tak i CyXnx peyoBUH,
a Takox OGioxiMiyHe AocnigXeHHs OTaBHOI Macu Ha
BMICT a3oTy, coccopy Ta Kanito Ans KOMMIEKCHOI
cvaepanbHoi Ta yao6pitoBanbHOT OLHKM OTPUMaHoi
oTaBW.

Pesynbratn. BcraHoBneHa TexHomnoriyHa edek-
TMBHICTb Ta AOLiMbHICTb MOBTOPHOTO KYINbBTUBYBaHHS
penbku oninHoi Ha Bucokomy ii 3pisi (10-12 cm) y
deHonoriyHy ctagito GyToHi3auii—LBITIHHA WO 3abes-
nevyye MOXIUBICTb il cuaepanbHOro BUKOPUCTaHHSA Mifg
HACTYMHi KynbTypy y CiBO3MiHi HEXPECTOLBITOI rpynu 3
[OCSPKHUM yao6ptoBanbHMM noTeHuianom ao 8—16 t/ra
BeretaTtuMBHoi cupoi macu (0,8—1,6 T/ra y cyxin peyo-
BWHI), AKa ekBiBaneHTHa 5-9 T/ra KNacuM4yHOro rHow
BPX.

BucHoBku. [loBegeHa edeKTUBHICTb Ta I'pyHTO-
BiQHOBNIOBArbHa OOLUINbHICTb cuaepansHOro BUKOPUC-
TaHHSA OTaBW peabky ONINHOI 3a i y dheHonoriyHi dasm
B nepiog Bia OyToHisauii (BBCH 50-52) no uBiTiHHA
(BBCH 60-62) npu 3acTocyBaHHi (hOHOBOro Npunocis-
HOro yaobpeHHs nNpu Nocisi pefbkvt ONiNHOT Y LUIMPOKOMY
iHTepBani TexHonoriyHnx moxnmeocTen Big NoP,K, oo
NgoPeoKeo, O 003BONUTL chopmyBaTu 3a il BUPOLLY-
BaHHA Ha CipuX fiCOBMX I'PyHTax B YMOBaxX HECTIMKOro
3BOMOXEHHS MOTEHLINHOI OTaBHOI cuaepanbHOi macu,

ska ekBiBaneHtHa 4,95-9,03 T/ra kKnacu4yHoOMy rHOEBI
BENWKOIi poraToi xygoou.

Knro4yoBi crnoBa: 6ionpoayKTUBHICTb, OTaBHICTb,
asn CKoOLlyBaHHS, cuaepanbHuii  yaobptoBanbHUN
noTeHujian, 6ioopraHiyHe ygobpeHHs.

Tsytsyura Ya.H., Yakovets L.A. The Potential of
Regrowth Biomass of Oilseed Radish for Its Use
as Green Manure Depending on Cutting Dates and
Background Mineral Fertilization

The aim of the research was to determine the
possibility of productive green-manure use of the bio-
mass formed from the regrowth of oilseed radish after
cutting, with an assessment of the influence of cutting
dates and background pre-sowing fertilization during
the pre-regrowth cultivation period on this indicator.

Methods. The study was conducted during
2022-2024 at the experimental field of Vinnytsia
National Agrarian University on grey forest soils with
medium fertility potential. The experiment had four
replications. Treatments were arranged systematically
in two tiers. The research involved studying both the
bioproductivity of the obtained regrowth biomass in
terms of above-ground vegetative mass yield and dry
matter content, as well as biochemical analysis of the
regrowth mass for nitrogen, phosphorus, and potas-
sium content to provide a comprehensive assessment
of its suitability as green manure and fertilizer.

Results. The technological effectiveness and feasi-
bility of repeated cultivation of oilseed radish at a high
cutting level (10-12 cm) at the phenological stage of
budding—flowering were established. This practice
enables its use as green manure for subsequent crops
in rotations excluding cruciferous species, providing
a fertilizing potential of 8—16 t/ha of fresh vegetative
mass (0.8—1.6 t/ha dry matter), which is equivalent to
5-9 t/ha of conventional cattle manure.

Conclusions. The efficiency and soil-restorative
feasibility of using oilseed radish regrowth as green
manure have been demonstrated when cutting is
performed at phenological phases from budding
(BBCH 50-52) to flowering (BBCH 60—-62), with back-
ground pre-sowing fertilization ranging from NyP.K, to
NeoPeoKso- Under these conditions, it is possible to form
regrowth green-manure biomass on grey forest soils
with unstable moisture, equivalent to 4.95-9.03 t/ha of
conventional cattle manure.

Key words: bioproductivity, regrowth, cutting
stages, green-manure fertilizing potential, bioorganic
fertilization.
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MoctaHoBKa npobnemu. COHALWHUK Nocigae ogHe
3 MpOoBIgHMUX MicUb cepen OMiNHMX KynbTyp y CBITi Ta
€ KIMOYOBOH KyNbTYpOLO B arpapHOMY CeKTopi YKpaiHu.
3aBOsikM BUCOKI MPOOYKTMBHOCTI Ta CTIMKOCTI 4O pis-
HUX KNIMaTUYHUX YMOB BiH 3anvLIAETBCS OCHOBHUM
OXXepernom poCnuHHOI onii. [nsd ycnilwHOro BUPOLLY-
BaHHS COHSILLHMKY HEOOXiAHMI KOMMNMEKCHUI Nigxia Ao
arpoTexHiku: Big BMOopy ribpuay i nigrotoBkM rpyHTY
0o 36upaHHsa Bpoxat [11, 20]. COHSILLHUK € KynbTy-
polo, fKa rocTpo pearye Ha HecTady MiKpoernemeH-
TiB, WO Bigpasy MO3Ha4YaeTbCA Ha POCTi, PO3BUTKY Ta
NPOAYKTUBHOCTI POCAMH. Y Cy4acHWUX arpoBUpPOOBHM-
4Ynx ymoBax 3abesnevyeHHs BWUCOKOI NPOJYKTUBHOCTI
COHSILLHMKY NOoTpebye onTuMi3auii cUCTEMU KMUBMEHHS,
30KpEMa LUMAXOM BMPOBaMKEHHS eeKTUBHMX Mno3a-
KOPEeHeBMX NifXMBreHb. Takui nigxig gossonde nia-
BULLMTU 3aCBOEHHSI €MEMEHTIB XUBIMEHHSA Y KPUTUYHI
dasun pocTy, NOKPALLMTU CTINKICTb POCAMH A0 abioThy-
HWUX cTpeciB Ta 3abe3neuntn ctabinoHe OpMyBaHHA
BpOXat Mpu 3MEHLLEHHI arpoekornoriYHoro HaBaHTa-
YKEHHSI.

AHani3 octaHHix gocnigxeHb i nyonikauin. Ana
HapollyBaHHSA Giomacu Ta OTPUMAaHHS BUCOKOI ypo-
XKaNHOCTiI COHALWHMK noTpebye 3Ha4yHux [03 JobpwuB.
OpieHtoBHa notpeba B MakpoenemeHtax Ha 1 T npo-
OYKUii (3 ypaxyBaHHSIM OCHOBHOI Ta Mobi4YHOI Npoayk-
uii) cknagae: asoty (N) — 42 «r/T; doccopy (P,0;) —
22 «kr/T; kanito (K,0) — 104 kr/T; marHito (MgO) — 20 «kr/T
[1, 4].

OpHuM i3 BupianbHUX OakTopiB BUCOKOI NPOAYK-
TUBHOCTI COHSILLHUKY € MpaBuiibHe Ta CBOEYaCHe BHe-
CeHHs1 MikpoenemeHTiB. CboroaHi HanedeKTUBHILLMMUN
MEeToAaMN BBaXalTbCs MO3aKOPEHEBE MiMKUBIEHHSA
i 6be3snocepenHe BHeCceHHS B I'pyHT. Llen cnoci6b 3abes-
nevyye LWIBUOKE 3aCBOEHHHA MOXMBHUX PEYOBMH i OCO-
6nnBo edeKkTMBHUIA y hasn akTUBHOrO POCTY — Big
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NMosiBU NepLUMX CMPaBXHIX TMCTOYKIB 4O novaTKy LBi-
TiHHA. Y Uen nepiog COHSALWHMK BigvyBae nigBULLEHY
noTpeby B MiKpoenemeHTax, a Nno3akopeHeBe NigKnB-
NeHHA Jonomarae pocnuHam LWBuALle aganTtyBaTucs
[0 cTpecy Ta nocuntoe o6miHHI npouecw [5, 18].

BHeceHHs MikpoenemeHTiB y IPyHT Mae CBOI nepe-
Barn. [ONoBHO MepeBarol € Te, WO MOXUBHI peyo-
BMHM BiApa3y HagXxoAsiTb B 30HY KOPEHEBOi CUCTEMU,
3abe3nevytoun TpyBane i piBHOMipHe XuBrneHHs. OgHak
eEeKTUBHICTb LbOro METOAY 3anexuTb Bif CTPYKTYypu
I'PYHTY Ta NOrogHux ymoB. Hanpuknag, y winbHux abo
nepecyLUeHnX r'pyHTax NOrMMHAHHS eNeMEHTIB 3HMXKY-
€TbCS, WO BUMarae 4OOATKOBOI KOpeKLUii pexumy 3Bo-
NOXeHHA Ta posnyLlyBaHHs [10, 13].

KomnnekcHi nobpuea 3 MikpoernemeHTamu 403BO-
NATb ONTUMI3yBaTK Npouec NiLKMBIEHHSA. BoHW Mmic-
TATb 306anaHcoBaHU Habip enemeHTiB i He BUKNVKa-
I0Tb HECYMICHOCTI Mix coboto. Taki npenapatin MOxHa
3aCTOCOBYBaTM $IK ANS MO3aKOPEHEeBOro, TaK i Ang
I'PYHTOBOrO BHECEHHS, 3a6e3nevyroyn piBHOMIpHE Haj-
XO[XXEHHS erNeMeHTIB XXUBIEHHS Ta NoKpaLLyroumn gisi-
ornorivyHmm ctaH pocnuH [19.

[o HaMHeOoOXiAHIWNX enemMeHTIB BigHOCATLCA: 6op
(B), maprareub (Mn), migb (Cu), umHk (Zn) i moni6aeH
(Mo). HesBaxatoun Ha Te, WO iX BMICT Yy POCAMHaXx
HesHauyHui (Bcboro 0,001-0,01% cyxoi macu), ponb
LIMX pevoBuMH KonocarsnbHa [19].

Bop (B) € ogHVM 3 HaWBINbLL KPUTUHHNX ENIEMEHTIB
ONS COHAWHUKY. Ana dopMyBaHHA 1 TOHHM HacCiHHA
COHALWHMKY HeobxigHo npubnmaHo 50 r goctynHoro
6opy. 3abesneuye HopMarnbHe 3anuneHHsa i 3annig-
HeHHs1, peryntoe obmiH BinkiB i ByrneBoais, nokpailye
TpaHcnopT uykpiB. OcHoBHa dyHKUia 6Gopy — nia-
TpUMKa reHepatuBHOI cTagii. Oediunt Gopy npusso-
OWTb A0 3MEHLUEHHS KinlbKOCTi CyLBIiTb Y KOLUMKAX, 3HU-
Xye (PepTUmnbHICTL MUIKY Ta BUMOBHEHICTb HACIHHS.



Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

MikpoenemeHT ocobnmBo HeobxigHWi y dasi 4—6 nap
NUCTKIB (YTBOPEHHS ronoBku). BogHovac nornmuHaHHs
6opy r'pyHTOM MOXe ByTv oOMexeHe B yMOBax Mocyxu,
To6TO came TOAi, KONMM poCrnvMHa Mae B HbOMY HaMn-
6inbwy notpeby. 3actocyBaHHs 6opy B npodpinakTny-
HUX Linsx nepen NoCyxoko i CNEKOK 3HMXYE aKTUBHICTb
OuXaHHSA | BUNApoByBaHHA BOAM, MNiOBULLYKOYM CTin-
KiCTb O NOCYXMU.

MoniégeH (Mo) € «kno4YoBMM €enemMeHToM [Ans
300pOBOr0 PO3BUTKY KOPEHEBOI CUCTEMM | edeKTMB-
HOro 3acBO€EHHSA as3oTy. [Mpu chinbHOMY 3aCTOCyBaHHi
3 BOpoMm MOoro Ais NOCUMETLCS.

MapraHeub (Mn) — 6epe yyacTb y hOTOCUHTESI Ta
a30TUCTOMY OOMiHI, perynioe bepMeHTaTUBHY Aisinb-
HiCTb. HecTaya mapraHul BUKNMKAE HagMipHWUA picT
nmcTa 3i cnabkok KOpPEeHeBOK CUCTEMOID, Yepes Lo
POCMVHN CTalTb CIPUAHATIIMBUMW A0 ypaXKeHHH 30ya-
Hukamu xBopobu. OcobnmBo BaXKIIMBO NPOBOANUTM Mia-
XVBMEHHS1 MapraHUeM Ha paHHiX cTafisix po3BUTKY Ta
y dasi byToHisauii.

Migb (Cu) € aktuBaTopom 6GaraTbOX OKMCIIHO-
BanbHO-BIAHOBHUX peakuil i HeobxigHa Ansi cuHTe3y
NirHiHy Ta OpMyBaHHsS MiLHMX TKaHuH. Npun HecTaui
JaHOoro MikpoernemeHTa Morogi nucTku 6nigHyTh
i HaBiTb MOXYTb MNOGINITU. PerynsipHe nigXUBNEHHS
MifA0 NiaBULLYE MiLHICTb cTebna i sikicTb HaciHHS.

LIMHK (Zn) — BaxnuBUI 4N YTBOPEHHS Xnopodiny,
BiTaMiHiB i pepMeHTIB. 3axuLLae pocnvHy Big Temne-
paTypHOro CTpecy Ta CTUMYIHOE picT. MNpwu noro Hectavi
NMCKN AePOPMYIOTECS, CTalTb BY3bKUMMU | XKOPCTKUMMU,
0ocobnMBo B MPOXONoAHY Morody, CrOBINbHIETHCS
3aranbHUn pO3BUTOK KynbTypu [4, 8, 9].

TakMM 4YnHOM, 3banaHcoBaHe MIKpodoOpuBO € He
NPOCTO AOMOBHEHHSIM 10 OCHOBHOI CUCTEMMU >KUBJIEHHS
COHSALLUHWKY, @ OQHMM i3 KMOYOBMX DAKTOPIB, LLIO BU3HA-
YalTb WOro BPOXaMHICTb, CTabINbHICTL Ta SAKICTb
HaCiHHS.

MpakTuka Ta OOCNigKEHHsI NOKa3yoTb, WO 3acTo-
CyBaHHSI MIKpOENneMeHTIB Npu BUPOLLYBaHHI COHSALL-
HUKY [a€ NOMITHUI edeKT. PocnuHu, siki OTpUMYyOTb
36anaHcoBaHe XMBMEHHs, (POpMyOTb BinbLl NOTYXHY
KOpeHeBy cucTeMmy, CTilKi O CTpeciB i AatoTb cTabinb-
HU ypoXaln HaBiTb Yy CKMagHWUX KIiMaTU4HUX ymMOBax
[2].

3a pgaHuMM YMaHCbKOro HauioHanbHOro YyHiep-
cuTeTy capgiBHuuUTBa, 3b6anaHcoBaHe 3abe3neveHHs
COHALUHUKY MiKpoenemeHTamy (30Kpema, 3arisom,
MapraHueMm i LIMHKOM) Cnpusie peanisaLii reHeTUYHOro
noTeHuiany KynsTypu. 3acTOCyBaHHA LUMX efeMeHTiB
y TEXHOMOrIYHI cXeMmi BUpOLLYyBaHHSA NigBULLYE MNpPO-
OYKTUBHICTb | MOKpaLLye CTPYKTYpy Bpoxato [15].

YuncneHHi nonboBi BUNpoOyBaHHA NigTBEPOKYHOTh,
O POCIMHK, OOMOBHEHI MiKpoeneMeHTamu, BUSABMSA-
I0Tb MiABWLLEHY NOCYXOCTINKICTb Ta XapocCTinkicTio. Lie
NnoB'A3aHO 3 MiABULLEHHSAM aHTUOKCUAAHTHOI aKTUB-
HOCTI KMiTWH i noninweHHAM MeTabonivyHnx npouecis,
Lo AornomMarae pocnvHam 30epiratv XKWUTTE34ATHICTb
B yMOBax cTpecy [6, 7, 17].

[MopiBHANBHUIA aHani3 ypoXanHOCTi Mokasas, Lo
BMKOPUCTaHHS MiKpOENEeMEHTIB NiABULLYE BPOXaWHICTb
Ha 15-25 % NOpPIBHSAHO 3 KOHTPONMbHUMW LifSAHKaMW,
Oe He BHocunu pobpusa. TakumM YMHOM, BKIHOYEHHS
MIKPOEMNEMEHTIB Yy CUCTEMY XMBIEHHS COHSLLHUKY € HE

NpoCTO A0AAaTKOBMM 3aXOA4oM, a 06OB’SI3KOBOK YMO-
BOK OTPUMaHHS cTabinbHMX i BUCOKUX ypoxais [13, 14,
18].

BukopucTaHHa MiKpOeneMeHTIB Yy TEXHONMOrii BUPO-
LLyBaHHSA COHSILUHMKY € He Tinbkn eeKTUBHMM, ane
N HEOOXiAHMM 3aX040M, CNPSIMOBAHUM Ha NiABULLEHHSI
BPOXaWMHOCTI Ta MOKpaLleHHs sKocTi npogykuii. 36a-
NaHCOBaHE XMBMEHHS MiKpoeneMeHTaMun [O3BOrsiE
pocrnMHam MakcumarnbHO peanidyBaTu CBi moTeHUian,
NiABULLMTI CTINKICTb 4O CTPECcOBMX (hakTopiB i 3abe3-
ne4ymTn cTabinbHi pesynsTaTti 3a Pi3HWX MOTOAHUX
YMOB.

Ona pgocarHeHHs onTumanbHOro edpekty cnig
peTenbHO MiAX0AUTM OO0 NUTaHb A03YBaHHSA Ta nepiogy
BHECEHHS MikpoernemeHTiB. Ha KoxXHOMy eTani BereTa-
il COHSALWHMK Mae pi3Hi NoTpebu B XXMBMEHHI. Y nepiog
aKTMBHOTO POCTY | ByTOHi3auUii pekoMeHAYyETLCS MPOBO-
OVTU NO3aKopeHeBe MiMKMBIIEHHSA MiKpOeneMeHTaMmu.
OntumaneHMK dasamu € hasn 4—6 NUCTKiB, NOYaTOK
6yToHi3aLil Ta noyaTok UBITiHHS [1].

Y cy4yacHOMy CinbCbKOMY rocrnofapcTBi akTUBHO
BMPOBaXYTbCA BOOCKOHANEHi CUCTEMMU XUBIEHHSA
KynbTyp, 30Kpema i3 3anyyeHHsM No3akopeHeBux nia-
XMBMNEeHb. FAKLIO Le Kinbka AeCATuniTb TOMy Liel arpo-
NpuoM BBaXaBCH PiOKICHUM SBULLEM, TO CbOrOAHI BiH
CTaB HEeBI €MHOI YaCTUHO TEXHOMOTYHUX KapT BUPO-
LyBaHHA GaraTboX KynbTyp, Y TOMY YUCIi COHSALLHUKY.
BogHouac, He3Bakaloum Ha LUMpOKe 3acTOCyBaHHS,
HaBKOJO MO3aKOPEHEBUX MiJKUBIIEHb OOCI ICHYE HU3Ka
NMOMWIKOBUX YsIBMEHb, 30Kpema LoAo iX AOUINbHOCTI
Ta eeKTUBHOCTI. Y Oeskux perioHax HaBiTb nobyTye
OyMKa npo iXHI0 HENOTPIOHICTb. Y 3B’A3KY 3 LMM Jochi-
[O>KEHHS BNMMBY NO3aKOPEHEBOIO NiAXKUBIIEHHS Ha PICT,
PO3BUTOK Ta MPOAYKTMBHICTb COHSILLHWKY € CBOe4Yac-
HUM Ta aKTyanbHUM.

MeTa cTaTTi BCTAHOBMNEHHA 3aKOHOMIpHOCTEN ¢hop-
MYBaHHsI BPOXaWHOCTI ribpuaiB COHSILLHUKY 3anexHo
Bif, BapiaHTiB N03aKOpeHeBOro NifKMBMEHHSA B yMOBaX
JliBo6epexHoro Jlicocteny.

MaTtepianu Ta MeToamka pocnigxeHb. MonboBi
OOCTIIXKEHHA BNIMBY MO3aKOPEHEBOTO MigXKMBIEHHS
Ha (OPMYBaHHA YpPOXaMHOCTI FiGpMAIB COHALUHUKY
npoBoAunM B BUPOGHMYMX yMOBax rocnogapctea [lon-
TaBcbkoi obnacTi npotsrom 2024 — 2025 pokis. 3rigHo
3 NpupogHo-reorpadiyHMM panoHyBaHHSIM, rocnogap-
CTBO pO3TaLLOBaHe B 30Hi HECTINKOrO 3BONTOXEHHSI LIEH-
TpanbHOoi YactuHu Jlicocteny. PiBeHb 3ansaraHHs rpyH-
TOBWX BOf Csirae 6nn3bKko 5 MeTpiB. ['PyHTOBMI NOKPUB
O0CniAHOT AINAHKN NPpeACTaBNEHU TUNOBUM CYTTIMHKO-
BUM YOPHO3EMOM, SIKUIA 3@ CBOIMW (PiBUYHMMN BRACTu-
BOCTAMMW HaneXuTb A0 HaNCNPUATNUBILLKMX ANS BUPO-
LLlyBaHHS NOMbOBUX KyNbTYP, Y TOMY YMCTTi 1 COHALLHMKY.
ArpoximiyHa xapakTepucTuka rpyHTy Ha AinsHui: BMICT
rymycy (3a TwopiHum): y wapi 0-25 cm — 3,32%, y wapi
20 — 40 cm — 3,25%; BMicT nerkorigponizoBaHOro
a3oTy — 88,2 Mr/Kr; KinbKiCTb pyxoMmoi cnomnyku ¢oc-
dopy — 71,3 mr/kr; BMiCT 06MmiHHOrO Kanito — 93,4 mr/kr
I'pyHTY. Peakuisi 'pyHTOBOro po3ynHy 6nmnsbka oo Hen-
TpanbHoi (pH 6,2—6,5). EMHICTb NOrMMHAHHSA B OPHOMY
wapi ctaHoButb 35,0 — 41,0 mr-ekB., Ha 100 r rpyHTYy.
LinbHicTe rpyHTY Bapitoe B mexax 1,06 — 1,23 r/cm?,
3aranbHa nopuctictb — 55,6 — 58,7%, a HaiimeHwa
MonboBa BONIOMOEMHICTb CTaHOBUTb 29,7—32,1 MM.
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Y uinomy TexHonoriyHa CxemMa BUPOLLYBaHHA
COHSILLHMKY Bignosigana TMnoBUM BUMOram Ans rocrno-
papcts JliBobepexHoro Jlicocteny, 3a BUHATKOM €eKcC-
nepuMeHTanbHUX enemeHTiB, nepenbaveHnx nporpa-
MOK JocrigakeHHs. BignosigHo 0o Hei nposoaunucs
NonbOoBi CMOCTEPEXEHHS!, O0Nik1n Ta aHani3 OCHOBHMX
NMOKa3HWKIB PO3BUTKY pocCnuvH. MonepeaHboo KynbTy-
poto BucTynana cosl. Y [OCHIIKEHHAX BUKOPWUCTOBY-
Banu: cepeaHbopaHHii niHonesui ribpug Cypect HTS,
cepegHbocTurnui riopug Cypeni HTS.

lMo3akopeHeBe MiAKMBMEHHA POCHUH Yy Jocnigi
30iiCHIOBanNy 3a TakMMU BapiaHTamu: KOHTporb (6e3
BHeceHHs1 gobpus); Controlval PH (0,3 n/ra, dpasza
4 nuctkiB); AmiHo KcepioH (0,5 n/ra, dasa 6-8 nuct-
kiB); Ckynepo BopoH PK (0,5 n/ra, dhasza 6—8 nucTkiB);
KomnnekcHe BHeceHHs: Controlval PH (0,3 n/ra, gasa
4 nucTkiB) + AmiHo KcepioH (0,5 n/ra) + Ckynepo BopoH
PK (0,5 n/ra) y casi 6-8 nucrkis.

BapiaHTn pocnigy posmilwyBanu cucteMaTuyHO
Yy 40TMpUpas3oBii noBTOpHOCTI. [nowa obnikoBoi
ainsHkM cknagana 210 m2. YpoxalHicTb BU3Ha4anm
CyuinbHMM MeTogoM, WO nepenbadaB  36UpaHHSA
BCbOro BpOXal 3 00nikoBOi AiNsHKM KOXHOro Bapi-
aHTy, 3 noganbwnm nepepaxyHkom Ha 100 % 4vmcToTy
i Bonorictb 8 % HaCiHHA COHSALLHMKY.

[na xapakTepucTvkn iHOuBIQyanbHOI NPOAYKTUB-
HOCTi POCIMH COHSILLUHWKY Yy BapiaHTax gocnigy npo-
BOOMMM 32 OCHOBHVMMM efleMeHTamMn NpoayKTUBHOCTI:
diameTp Kowwka (CM), mMaca HaciHHA 3 Kowwka (r),
BMXif HaCiHHS 3 kowwnka (%), maca 1000 HaCiHWH (r).

CratnctnyHy o6pobky pesynsTaTiB  [oChimKeHb
NpoBOAWIM 3 BUKOPUCTAHHSIM AMCNEPCIAHOMO Ta Kope-
NAUIMHOrO aHanidy i3 3acToCyBaHHAM MNpPOrpamHuX
3acobiB Microsoft Excel Ta Statistica [14].

Pe3ynkraty gocnigxeHsb. [ig yac BMpoOLLyBaHHA
COHSILLHMKY BaXIMBO PO3YMITU, 3 SIKUX CKMagoBUX
dOpMyETLCA NOr0 YpOXaMHICTb, aaxe Le Aae 3Mory
LjinecnpsiMoBaHO perynoBaTu NpoLiec YTBOPEHHS BPO-
*ato. OCHOBHUMYW CTPYKTYPHUMU €NlEMEHTaMU NPOAYK-
TUBHOCTI KyNbTYypU € AiaMeTp KOLUMKa, Maca HaCiHHS
3 O[IHOrO KOLUMKa, BUXif HaciHHS Ta Maca TUCAYi Haci-

HUH. [na edeKkTMBHOro ynpasniHHA OpMyBaHHSM
ypoXarHOCTi HeobxiAHO KOMMMEKCHO AocnigKyBaTh
BMIUB Pi3HMX arpOTEXHOMOTYHUX YMHHMKIB HA PO3BU-
TOK LIMX MOKa3HWKiB. Pe3ynsrat BU3Ha4YeHHS OCHOBHMX
€NeMeHTIB NPOAYKTUBHOCTI POCMMH COHSILLHUKY npea-
cTaBrneHi B Tabnuui 1.

PaHHe no3akopeHeBe  MiMHKMBNEHHA  POCIUH
COHAWHKMKY Yy asi 4 nucTkiB (Controlval PH) 3abes-
nevynno NOMITHe NiABULLEHHS MAcu HaciHHA Ta BUXOAY
HaCiHHSA 3 KoluvKa Yy AOChigKyBaHMX ribpuais, ane
edeKkT He Takui CyTTEBMN, SK Yy IHWMX BapiaHTax
pocniay. Y ribpuay Cypect HTS cnoctepiranocs 36inb-
LEHHHA MOKa3HMWKIB MOPIBHAHO 3 KOHTporem: Aiame-
Tpa kowwuka — Ha 3,6 %, Macu HaciHHS 3 KOLIMKa — Ha
11,98 %, Buxopgy HaciHHA 3 Kowwmka — Ha 8,37 %, macu
1000 HaciHWH —ra 8,18 %.

Y ribpugy Cypeni HTS cnocrtepiranoca peLio
MeHLUe 36inblUeHHS MOKA3HUKIB MOPIBHAHO 3 KOHTpP-
onem: giametpa kowwuka — Ha 4,02 %, mMacu HaCiHHS
3 KoLMKa — Ha 4,4 %, BUXOQY HACiHHS 3 KOLUMKa — Ha
6,75 %, macu 1000 HaciHVH — Ha 4,81 %.

Y BapiaHTi i3 3actocyBaHHaM AMiHO KcepioH
(0,5 n/ra) y chasi 6-8 nuctkiB 6yno BigMiYeHO GinbLu
iHTEHCUBHE CTMMYMIOBaHHSA POCTY i PO3BUTKY POCIUH
COHALHKMKY. Y ribpugy Cypect HTS cnoctepiranocs
30iNbLUEHHS] NOKa3HWUKIB NOPIBHSIHO 3 KOHTpoOnem: Aia-
MeTpa kowuka — Ha 10,84 %, macu HaCiHHS 3 KoLuMKa —
Ha 9,22 %, BMXOQy HaCiHHA 3 kowwuka — Ha 6,73 %,
macu 1000 HaciHvH — ra 11,38 %. Y riopugy Cypeni
HTS cnocTtepiranoca HacTynHe 36inblUEeHHsI NOKa3HM-
KiB MOPIBHSIHO 3 KOHTPOMeM: AdiameTpa KOoLMka — Ha
9,20 %, Macu HaciHHA 3 Kowwnka — Ha 7,34 %, Buxoady
HaciHHs 3 kownka — Ha 11,82 %, macu 1000 HaCiHUH —
ra 8,13 %.

Y BapiaHTi i3 NO3aKOpPEeHEBUM MiAXKMBNEHHAM
6opom Ckynepo Bopox PK (0,5 n/ra) y cpasi 6-8 nuctkis
CnocTepiraeTbCs He CyTTEBUI eeKT Ha popmyBaHHS
OCHOBHMX €M1EMEHTIB NPOAYKTUBHOCTI POCIINH COHSILLI-
HuKy. 3okpeMa, y ribpmuay Cypect HTS cnoctepiranocs
30iNnbLUEHHS MOKa3HUKIB MOPIBHSHO 3 KOHTPONeM: fia-
MeTpa Kowimka — Ha 5,42 %, Mmacu HaciHHA 3 Kowuka —

Ta6nuusa1 — EneMeHTH NpoAyKTUBHOCTI COHALUHUKY 3areXHo Big BapiaHTy no3akopeHeBoro

nigKMBNEeHHs1, cepeaHe 3a 2024-2025 pp.

ri6pua BapianT DiameTtp Maca HaciHHs 3 | Buxig HaCiHoHﬂ 3 Mac_a 1000
KOLUMKA, CM KOLUMKa, I KoLwmka, % HaCiHWH, T

1* 16,6 43,4 49,0 50,1

2* 17,2 48,6 53,1 54,2

Cypect HTS 3* 18,4 47 4 52,3 55,8

4* 17,5 46,1 50 53,7

5* 19,4 52,3 55,2 57,6

1* 17,4 47,7 53,3 54,1

2* 18,1 49,8 56,9 56,7

Cypeni HTS 3* 19,0 51,2 59,6 58,5

4* 18,3 48,5 57,6 55,2

5* 20,1 54,2 62,0 61,4

HIP 405 1,53 4,38 4,28 4,25

Mpumitka: 1* — KoHTponb (6e3 nigpkuenexHs); 2* — Controlval PH (0,3 n/ra, dpasa 4 nuctkis); 3* — AmiHo KcepioH (0,5 n/ra,
a3a 6-8 nucTkis); 4* — Ckyaepo Bopon PK (0,5 n/ra, cdasa 6-8 nuctkis); 5 — Controlval PH (0,3 n/ra, da3a 4 nucTkis)+
AwmiHo KcepioH (0,5 n/ra, dasa 6-8 nuctkis)+ Ckyaepo BopoH PK (0,5 n/ra, dpasa 6-8 nucTkis).
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Ha 6,22 %, Buxody HacCiHHA 3 kowwuka — Ha 2,04 %,
macu 1000 HaciHvH — ra 7,19 %. Y riopugy Cypeni
HTS cnoctepiranocs 36inblUeHHs] NMOKa3HMKIB MopiB-
HAHO 3 KOHTpONeM: Aiametpa kowwuka — Ha 5,17 %,
Macu HaciHHA 3 Kowwuka — Ha 1,68 %, Buxoay HaciHHA
3 kowwmka — Ha 8,07 %, macu 1000 HaciHuH —ra 2,03 %.

BapiaHT: Controlval PH (0,3 n/ra, ¢asa 6-8 nucT-
kiB)+ AmiHo KcepioH (0,5 n/ra, dasa 6-8 nuctki)+ Cky-
nepo bopoH PK (0,5 n/ra, dhasa 6-8 nucTkiB) noegHye
B COOi CTUMYNATOP pOCTY, aMiHOKUcnoTh i 6op i mae
HamBuLWMI edekT cepeq ycix BapiaHTiB. [JaHa Kom-
OiHauis 3abe3neunna MOKpaLLEeHHS KinbKiCHUX i siKic-
HMXx napametpis. MNMepeaycim, y ribpuagy Cypect HTS
crnocTepiranocst 30iMblUEHHST MOKa3HWUKIB MOPIBHSHO
3 KOHTpoOrneM: AiameTtpa kKowwuka — Ha 16,87 %, macu
HaciHHA 3 kowwuka — Ha 20,51 %, BMXOAy HACIHHS
3 kowwuka — Ha 12,04 %, macn 1000 HaciHMH — Ha
14,97 %. Y ribpuay Cypeni HTS cnoctepiranocs 36inb-
LLIEHHS NOKa3HWKIB MOPIBHAHO 3 KOHTPONeMm: diamerpa
Kolmka — Ha 15,52 %, MacK HaciHHS 3 KoluMKa — Ha
13,63 %, Bxopy HaciHHs 3 Kowwmka — Ha 16,32%, macu
1000 HaciHvH — ra 13,49 %.

[MpoBeneHi HaMy gocnioKEHHSA BKA3yOTb Ha Te, Lo
piBEHb YPOXXanHOCTI AOCHiAXyBaHMX ribpuaiB COHSLL-
HMKY 3MiHIOBABCS 3a POKaMW CMOCTEPEXKEHb, WO Byno
3yMOBIEHO pPi3HOI 3abe3neyeHicTio BOMOrow, Komnu-
BaHHAMW TEMNEPATYPHOro PEXMMY Ta MOroAHUMUN YMO-
BaMu y nepiop Beretadii. 3okpema, GinbLlu cNpuaTAMBI
rigpoOTEPMIYHI YMOBU CMpUSANM akTMBHILLIOMY dopmy-
BaHHIO PENPOAYKTUBHMNX OPraHiB i HAKOMUYEHHIO CyXOl
PEYOBUHM, TOAI SIK Y POKM 3 AediLMTOM BONOr CnocTe-
piranocs 3HWXEHHS Macy HaCiHHSA Ta 3MEHLLEHHS fia-
MeTpa KoLUuKa.

Kpim KknimMaTMyHux ymoOB, MOMITHUA BMAMB Ha
YPOXaNHICTb MaB (DaKTOp MO3aKOPEHEBOro MigK1B-
NEHHSA POCMVH, MPO WO CBigyaTb AaHi NpeacTaBneHi
B Tabnuui 2.

Pesynbtatv nonboBoro pgocnigy nokasykTb, Lo
3aCTOCyBaHHS Pi3HUX BapiaHTiB Mo3akopeHeBoro nia-
XVBMEHHS MO3WUTUBHO BMUHYNO Ha (OPMYBaHHS

ypoxanHocTi gocnigkysaHux ribpugis: Cypect HTS
i Cypeni HTS. YpoxaiiHicTb y 2025 poui 6yna BuLLo0,
HiX y 2024 poui, WO MOXHa MOSACHUTU CNPUSATNUBI-
LUMMU NOTOAHUMK yMOBaMu abo Kpallolo peanisadieto
noTeHujiany ribpuais.

B cepegHbOoMy 3a ABa poKkv AOCHIOXEHb ypoxan-
HicTb ribpugy Cypect HTS y KOHTponbHOMY BapiaHTi
ctaHoBuna 1,85 T/ra. 3a ymMOB 3acTocyBaHHsI Mpe-
napaty Controlval PH y dasi 4 nuctkiB ypoxawnHicTb
3pocrna go 2,06 1/ra, wo Ha 0,21 1/ra Ginbwe. AHa-
noriyHa TeHAEHList cnocTepiranacst Npu 3acToCyBaHHi
AwmiHo KcepioH y dhasi 6-8 nucTkiB, e NpupicT ypoxa-
HOCTi NOPIBHSIHO 3 KOHTponeMm cknagas 0,16 T/ra.

Hankpawyi pesynsratv Gyno ogepxxaHo y BapiaHTi
3 KOMMEKCHMM BHeceHHi npenapartis (Controlval PH
(0,3 n/ra, cdbasa 6-8 nuctkie)+ AmiHo KcepioH (0,5 n/ra,
asa 6-8 nuctkis)+ Ckynepo bopoH PK (0,5 n/ra, cbasa
6-8 nucTkiB)), KOnMM ypoxamnHicTb gocsarana 2,21 T/ra,
Lo nepesullyBano KoHTpones Ha 0,36 T/ra. Lle nig-
TBEpOXKYE eeKTUBHICTb B3aeMoAii MK amiHOKMCMOT-
HUM, BOPBMICHUM Ta MIKPOENEMEHTHUM XUBIEHHSAM,
Lo 3abesneyye NigBULWEHHS iIHTEHCUBHOCTI DOTOCUH-
TETUYHMX MPOLIECIB i NiABMLLYE 3aCBOEHHS a30Ty, hOoC-
dopy Ta Kanito 3 rpyHTY.

lopug Cypeni HTS 3a ymoB paHoro pocnigy
XapakTepu3yBaBcs BULLUMW 0a30BMMU MOKa3HMKaMU
YPOXaNHOCTI, WO 3yMOBMIEHO NOro NiABULLEHOIO reHe-
TUYHOK MPOAYKTMBHICTIO Ta aganTVBHUMUW BRacTu-
BOCTSIMM [0 HECMPUATIIMBUX YMOB BUPOLLYBaHHS.
Y KOHTPOMbHOMY BapiaHTi CepedHA YpOXamnHiCTb
cknagana 2,02 1/ra, a 3a Aii N03akopeHeBoro Migxue-
TNEHHs1 NpupicT ypoxanHocTi cknagas Big 0,09 1/ra o
0,27 T/ra. HamBuwimn edpekt gaHoro arposaxopny 6ys
BiAMIYEHWN y BapiaHTi 3 KOMMMEKCHUM 3aCTOCYBaHHAM
npenaparis, wWo 3abe3neynno 36inbLIEHHA ypoXxau-
HocTi Ha 0,27 T/ra nopiBHAHO 3 KOHTponem. [MomipHe
NiABULLEHHST YPOXXalHOCTI cnocTepiranocs y BapiaHTax
i3 3actocyBaHHAM y asi 6-8 nuctkiB AmiHo KcepioH
i Ckynepo BopoH PK, o Bka3dye Ha 3gaTHicTb ribpuay
coHawHuky Cypeni HTS edekMBHO pearyBatv Ha

Tabnuus 2 — YpoxalHicTb riopuaiB COHsILLHUKY 3aNneXHo Big BapiaHTy NO3aKopeHeBOro MiaKUBIeHHs,

2024 - 2025 pp., T/ra

ri6pua BapiaHT Pik (dakrop C) Cepenns sa MpupicT oo
(cbaktop A) (dbakTop B) 2024 2025 2024-2025 pp. | “OMPOTO
1 1,74 1,95 1,85 -
2* 1,93 2,19 2,06 +0,21
Cypect HTS 3* 1,88 213 2,01 +0.16
4* 1,83 2,07 1,95 +0,10
5* 2,07 2,35 2,21 +0,36
1% 1,89 2,15 2,02 -
2" 1,97 2,24 2,11 +0,09
Cypeni HTS 3* 2,03 2,30 2,17 +0,15
4 1,92 2,18 2,05 +0,03
5* 2,15 2,44 2.29 10,27
HIP 405 0,13 0,17 - -

Mpumitka: 1* — KoHTponb (6e3 nigxueneHHst); 2* — Controlval PH (0,3 n/ra, cdpasa 4 nucrkiB); 3* — AmiHo KcepioH (0,5 n/ra,
(asa 6-8 nucrkiB); 4* — Ckynepo bopoH PK (0,5 n/ra, dpasa 6-8 nucTtkis); 5* — Controlval PH (0,3 n/ra, dasa 4 nuctkis)+
AwmiHo KcepioH (0,5 n/ra, casa 6-8 nuctkis)+ Ckygepo bopoH PK (0,5 n/ra, dasa 6-8 nucTkis).
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AOAATKOBE XWUBMNEHHSA HaBiTb NPV OAHOPa30BOMY BHeE-
CEHHi CTUMYNATOPIB POCTY Ta MiKpogobpuB.

MopiBHANBHWUI aHani3 AaHuX ypoXawHOCTi AocChi-
OXKyBaHUX TriOpUAIB  COHSAWHMKY MPOAEMOHCTPYBaB,
wo Cypect HTS 6Ginblwe pearyBaB Ha No3akopeHeBe
NiDKMBMEHHSA, TOBTO WMOr0 YpOXamrHIiCTb 3anexana
Bij PiBHA XuMBMeHHa pocnuH, a Cypeni HTS nposieue
Oinbl cTabinbHy peakuito i 3abe3nevmB kpally ypo-
XaMHICTb HaBIiTb Y KOHTPOMbHOMY BapiaHTi.

3a pesynbrataMmu KopensuinHoro aHanisy (puc. 2)
©Oyno BCTaHOBIEHO CUIbHA NO3WUTUBHA KOPENSLst MiX ypo-
XawHicTio i giametpom kowwwmka (r=0,83), Macot HacCiHHs
3 pocnuHu (r=0,89), i macoto 1000 HaciHuH (r=0,84).

3a pesynbratamu gucrepciiHoro adanisy 6yno
BCT@HOBMEHO POfib OKpeMux (akTopiB y POpMyBaHHi
ypoxanHocTi (puc 1).

Maca Hacitks 3 Kowwka, r:Ypoxaiicts, Tia: r* = 0,8974; r=0,0473; p =0,0000; y = 0,8878 +0,0242']
YpoxaiHics, Tira = 0,8878+0,0242"x; 0,95 Pred Int.

Ypoxaiiricrs, Tira

42 44 46 48 50 52 54

Maca HacitH 3 Kouwa,

56 58 60 62 64

OTxe, Hambinbly 4acTky — BNAMBY Ha copmy-
BaHHA YPOXaNHOCTi HAaCiHHA COHSALLHWKY MaB hakTop
C (pik), ska cknapgana 48,15 %, wWo Bka3dye Ha Bupi-
WanbHy pofib MOTroAHMX YMOB, 30Kpema 3abesneve-
HOCTI BOJIOTOl0, TEMMEPaTYpPHOrO PEXUMY Ta COHSY-
HOI pagiauii y peanisauii NPOAYKTUBHOCTI COHSILLHUKY.
Ha gpyromy micui 6yB BNnvB BapiaHTiB no3akopeHe-
BOMO MiAKVMBMEHHS, YacTka BNAMBY SKOro cknagana
35,76 %. YacTtka BnnuBy ocobnusocTen ribpuay ckna-
nana 11,93 %, agke GionoriyHn noTeHuian Ta Mop-
donoriyHo-gizionoriyHi 0cobnMBOCTI ribpuaiB iCTOTHO
BM3Ha4aloTb PiBEHb YPOXaWHOCTI, ane peanisylTbCcs
3anexHo Bi YMOB POKY Ta PiBHSA XMBMeHHs. B3aemo-
ais Mk daktopamu (2,96%) Ta iHWi (BMNaAOKOBI) YWH-
HWkKM (1,20%) Manu He3aHa4yHWIA BNAMB Ha (POPMYyBaHHS
YPOXaNHOCTI.

JiaweTp kouska, cu:Ypoxadkicrs, Tira: = 0,8327; r=0,9125; p = 0,00000002; y=0,9165 +0,0634*

YpoxaiicTs, Tira = 0,9165+0,0634"x; 0,95 Pred Int.

25

24

Ypoxaikicts, Tira

14 15 16 17 18 19 20 21 22 23 24
RiameTp Kousa, cm

Maca 1000 nacimm, rYpoxaiiricre, Tira: 2 =0,8417; r=0,9175; p=0,00000001; y=0,8982+0,021"x

YpoxaitHicTs, Tra = 0,8982+0,0217x 0,95 Pred.int

25

24

23

N
N

YpoxaiHicTs, T'ra
~

42 44 46 48 50 62 54

56 58 60 62 64 66 68 70 72

Maca 1000 HaciHH, ©

Puc. 2. Kopensuisi Mixx ypoxaliHicmro ma OCHO8HUMU esleMeHmamu rnpodykmueHocmi
COHSIWHUKY (2024 — 2025 pp.)

2,96%

35.76%

= ['iopun (pakrop A)

Tlo3akopenese nimxuBieHHs (pakrop B)

= [Hmi dakropu

1,20%

11,93%

|

8,15%

= Pik (¢pakrop C)
= Biaemonist (akropis

Puc. 1. Yacmka ennuegy ¢hakmopie Ha ¢hopmyeaHHs ypoxaliHocmi COHSIWHUKY (2024 — 2025 pp.)
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BucHoBku. Tllig pgieto nosakopeHeBOro MigXue-
NEHHS1 BUSIBNEHO MOKPALLEHHS OCHOBHUX ENIEMEHTIB
NPOAYKTUBHOCTI COHSALLHUKY, 30kpema: macu 1000 Haci-
HVH, AiameTpa KoLUMKa, Macu HaCiHHS 3 KOLLWKa, BUXOAY
HaCiHHA 3 Kolwwuka. Hawkpalli nokasHuKM BigMiveHi
y BapiaHTi 3 KOMMIEKCHMM MO3aKOPEHEBUM MigXKUB-
NEHHSIM.

Takox, 3acTOCyBaHHsi MO3aKOPEHEBOro MifXMB-
NEeHHsA NOCnpuano iCTOTHOMY MIABULLEHHIO YypoXau-
HOCTi focnigKyBaHMX ribprAaiB NOPIBHSAHO 3 KOHTPOMEM.
Hanbinblw edektuBHMM OyB BapiaHT 3 KOMMMEKCHUM
3actocyBaHHAM npenapatie Controlval PH, AwmiHo
KcepioH i Ckynepo BopoH PK, sikuii 3a6e3neuns 36inb-
LUEHHSs ypoxalHocTi Ha 16,41 %.

3a ymoB npoBegeHux gocnimkeHb ribpua Cypect
HTS 6inbwe pearyBaB Ha MNo3akopeHeBe MimKMB-
neHHsA, TO6TO MOro ypoXxarHiCTb 3anexana Bifg piBHA
XuBneHHa pocnuH, a Cypeni HTS nposiBuB 6GinbLu
cTabinbHy peakuito i 3a6e3nevmB kpally ypoxamnHicTb
HaBiTb Y KOHTPOIbHOMY BapiaHTi.
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Meniopauisi, 3emMnepobcmeo, pocIUHHULMEOo

lOpueHko C.O., YaneHko B.B., Kapnayx B.C.,
Bosipcbka K.C., Tytka C.O. BnnuB nosakopeHe-
BOrO MiAKMBINEHHA Ha POpMyBaHHA YpPOXaWHOCTI
COHSILLHUKY

MeTtoto pocniny 6yno 3’scyBatu, Sik BHECEHHS
pisHnx npenapatie (Controlval PH, AmiHo KcepioH,
Ckynepo BopoH PK) y BignosigHux asax po3BuTKy
POCIMNH COHSILLHUKY BMNSIMBAE Ha OCHOBHI €MeMeHTU
NPOOYKTUBHOCTI: AiaMeTp KowuvKa, Macy HaciHHS 3
KoLuuka, Buxig HaciHHA, macy 1000 HaciHWH Ta, Bigno-
BiQHO, 3ararnbHy YpoXauHiCTb.

MeTogu. Y cTaTTi npeacTaBneHo pe3ynsrati nosnbo-
BUX JocnimxeHb, nposedeHux y 2024-2025 pokax
y BUpPOBHMUMX ymoOBax rocnogapcTtea [lonTaBcbkoi
obnacrTi, WO po3TaloBaHe B 30Hi HECTINKOro 3BO-
NOXEHHHA UeHTpanbHoi YactTuHu Jlicocteny YkpaiHu.
JocnioXeHHs npoBoounucs Ha ribpuaax COHSALLHUKY
Cypect HTS Ta Cypeni HTS, saki matoTb BUCOKUIA
noTeHuian NpoayKTMBHOCTI Ta aganTUBHOCTI. Y gocnigi
3aCTOCOBYBanu M'siTb BapiaHTiB MO3aKOpPeHeBOro Mig-
XXVBMEHHS, BKMOYaoyy KOHTPOIb, BHECEHHS npenapa-
TiB Controlval PH, AmiHo KcepioH, Ckyaepo BopoH PK,
a TaKoX iXHE KOMMMEKCHE BUKOPWUCTaHHS. Bunpoby-
BaHHS NPOBOAWMM B YOTMPUPA30Bii MOBTOPHOCTI, ypo-
XalHiCTb BU3Ha4anu cyyinbH1uM metogom. OCHOBHUMM
enemMeHTaMn OUiHKM iHAMBIAYyarnbHOI NPOAYKTUBHOCTI
pOCNUH Bynu giaMeTp KowwMka, Maca Ta BUXi4 HACiHHS
3 Koluuka, a Takoxx maca 1000 HaCiHMH.

Pesynbratn. 3a pesynsratamv gocnigxeHb 6yno
BCTAHOBMEHO, IO HaWbINbLWWA MPUPICT YPOXaNHOCTI
3abesneyye KOMMIEKCHe NOEAHAHHA TPbOX npenapa-
TiB, SIke MOedHye CTUMYNSATOP POCTY, aMiHOKMCNOTU
Ta MmikpoenemeHT 6op. 3okpema, Ans riopuga Cypect
HTS ypoxanHicTb y LuboMy BapiaHTi 3pocna Ha 0,36
T/ra abo 16,41 % nopiBHAHO 3 KOHTponem. MeHLwui,
arne TakoX No3nTUBHUIA edekT 3adikCoBaHO y BapiaH-
Tax i3 BHECEHHSIM OKpeMux npenaparTiB y dasax 4 abo
6-8 nucTkiB. 3a 4ONOMOroK KOpensiLinHoro aHanisy
BUSIBNIEHO CUIbHWUIA MO3UTUBHWI 3B'SI30K MiX ypoXan-
HicTto Ta giameTpoM kowmka (r = 0,83), macoro HaciHHS
3 pocnunm (r = 0,89) Ta macoro 1000 HaciHuH (r = 0,84).

Kpim arpoTexHiYHUX YMHHWKIB, BaroMvMin BMMVB Ha
pesynbTatu OOoCrigXeHb Manu norogHi YMOBWU POKY.
BapiauinHunii aHanis nokasas, WO HanbinbWKIA BNAVB
Ha cbopmyBaHHSA YpPOXaMHOCTI MaB pPiK BUPOLLYBaHHSA
(48,15 %), pani — dpaktop nimkueneHHs (35,76 %) Ta
ocobnusocTi ribpuay (11,93 %). Lie Bkasye Ha Heobxia-
HICTb aganTauii TeXHOMOriN BUPOLLYYBaHHA [0 KOHKPET-
HMX KMiMaTUYHMX YMOB.

BucHoBku. OTxe, pe3ynstati OOCMIAKEHHS nig-
TBEPOXYIOTb  e(EKTUBHICTb MO3aKopeHeBOro  nia-
XVBMEHHS Y NiABULLEHHI YPOXXaWHOCTi COHSILLIHUKY.
Hanbinblwy Bigaady 3abesnedye KOMMreKkcHe 3acTo-
cyBaHHSA BiocTMMynaTopiB i Mikpogo6pwB, 0cobnmeo B
MOCYLUNMBI POKK, LLO € aKTyanbHUM Y 3B’A3KY 3i 3MiHO
knimarty. lN6épug Cypect HTS BusBMB Ginblly 4yTnu-
BiCTb O YMOB XuBrneHHs, a Cypeni HTS — ctabinbHicTb
i BUCOKY 6a30By MpPOAYKTUBHICTb, LLO BapTO BpaxoBy-
BaTW Nifg Yac po3pobkn aganTUBHUX arpOTEXHONONIN.

KntouoBi cnoga: ribpnau, ypoxanHicTb, enemMeHT
NPOOYKTUBHOCTI, CTUMYNSTOpY POCTy, Mikponobpwvea,
JlicocTen, kopenauinHnn aHanis.

Yurchenko S.0., Chalenko B.V., Karnaukh V.S.,
Boyarska K.S., Tutka S.0. The effect of foliar fertil-
ization on sunflower yield formation

Purpose. The aim of the study was to determine
how the application of different preparations (Con-
trolval PH, Amino Xerion, Scudero Boron RK) at spe-
cific growth stages of sunflower plants influences the
main yield components: head diameter, seed weight
per head, seed output, thousand-seed weight, and
overall yield.

Methods. The article presents the results of
field experiments conducted in 2024-2025 under
production conditions in an agricultural enterprise
of Poltava region, located in the unstable moisture
zone of the central Forest-Steppe of Ukraine. The
research was carried out on sunflower hybrids Sur-
est HTS and SURELI HTS, which are character-
ized by high productivity potential and adaptabil-
ity. Five variants of foliar fertilization were tested,
including a control, applications of Controlval PH,
Amino Xerion, Scudero Boron RK, as well as their
combined use. Experiments were arranged in four
replications, and yield was determined using a
continuous harvesting method. The main indica-
tors of individual plant productivity included head
diameter, seed weight per head, seed output, and
thousand-seed weight.

Results. The study showed that the highest
increase in yield was achieved with the combined
application of the three preparations, which provided
a synergistic effect of a growth stimulator, amino acids,
and the microelement boron. In particular, for the Sur-
est HTS hybrid, yield in this variant increased by 0.36
t/ha, or 16.41 %, compared to the control. A smaller
but still positive effect was observed in variants where
individual preparations were applied at the 4-leaf or
6-8-leaf stages. Correlation analysis revealed a strong
positive relationship between yield and head diameter
(r = 0.83), seed weight per plant (r = 0.89), and thou-
sand-seed weight (r = 0.84).

In addition to agrotechnical factors, weather con-
ditions significantly influenced the experimental out-
comes. Variance analysis indicated that the year of
cultivation had the strongest effect on yield formation
(48.15 %), followed by the foliar fertilization factor
(35.76 %) and hybrid characteristics (11.93 %). This
highlights the importance of adapting cultivation tech-
nologies to specific climatic conditions.

Conclusions. The results confirm the effective-
ness of foliar fertilization in increasing sunflower yield.
The greatest efficiency was achieved with the com-
bined application of biostimulants and micronutrients,
especially in dry years, which is highly relevant under
current climate change conditions. The Surest HTS
hybrid demonstrated greater sensitivity to nutritional
conditions, whereas the Sureli HTS hybrid showed sta-
bility and high baseline productivity, which should be
considered when designing adaptive agronomic tech-
nologies.

Key words: hybrids, yield, yield components,
growth stimulators, micronutrients, Forest-Steppe, cor-
relation analysis.
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