YKPAIHA

L

HALIOHANBHUA OPIrAH
IHTENEKTYAINbHOI BNACHOCTI
OEPXXABHA OPIrAHI3ALIA
"YKPAIHCbKUA HALIOHATIbHUNA
O®IC IHTENEKTYAIBLHOI
BITACHOCTI TA IHHOBALIA"

A0,
SRS

a9 UA 11163426 a3 U
(51) MIMK
A01B 79/02 (2006.01)

(12) ONMC OO NATEHTY HA KOPUCHY MOJIEJ1b

(21) Homep 3asBku: u 2025 03894
(22) Data nopaHHs 3asBku:  12.08.2025

(24) Rara, 3 Akoi € YnHHUMKU 25.06.2026
npaea iHTenekTyanbHol
BACHOCTI:

(46) My6nikauis BinomocTten 24.06.2026, Bron.Ne 25
npo AepxXaBHy
peecTpaLito:

(72)

(73)

BuraxigHuk(n):

Unuropa Apocnas Npuroposuy (UA)
Bonopineup (Bonoainbui):

BIHHULUbKWUA HALIOHANBbHUA
ATPAPHUN YHIBEPCUTET,

Byn. CoHsYHa, 6ya. 3, M. BiHHuug, 21008 (UA)

(54) CMOCIB CUAEPANBLHOIO MONIMNWEHHA ATPO®I3UYHUX BNACTUBOCTEN I'PYHTY

(57) Pedpepar:

Cnoci6 cuaepanbHOro nominweHHsA arpodisuyHUX BracTUBOCTEN I'PYHTY 3a paxyHOK 3aCTOCYBaHHS
npomikHOI cuaepadii. Cuaepauito 34INCHIOTb He pidlie HiXX pa3 Ha ABa POKM Ha OAHIN i Tin camin
naowi nig KynbTypy HEXPECTOUBITOI rPyny 3a BMKOPUCTAHHA peabKu ONiNHOI, NOCIAHOT 3BMYaNHUM
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KopucHa Mogenb HanexuTb [0 CiflbCbKOr0 rocnogapctBa, 30Kpema [PyHTO3HaBCTBa,
3eMnepobCTBa i pOCNMHHMLTBA Ta MOXe ByTu 3acTocoBaHa AN e(PEeKTUBHONO KOHTPOMO CKMagoBuX
CUCTEMU PUSUKIB Y I'PYHTOBMKOPUCTAHHI, BiANOBIOHO 4O Takux arpodisuyHMx napameTpiB I'PyHTY SK:
WiNbHICTb, LWiNbHICTE TBEpAoi hasn, MakCcMMarnbHO MOXIMBE YLUNbHEHHS, TBEPAICTb, Pi3Hi BUAU
LinapyBaToCTi.

KopucHa mogenb moxe ByTn 3acTocoBaHa Ansi NONINWEHHS AOro CTPYKTYPHO-arperatHoro CtaHy,
onTumisauii BigMiYeHnx arpodi3nyHUX napameTpiB rpyHTy B TOBLMHI wapy 0-30 cm, nigBuLLEHHS
iHTerpanbHOro iHAEKCy Moro arpodisuyHOI SIKOCTI 3a paxyHOK NpuBeAeHHs1 6a30BUX arpodisuyHmX
napameTpiB BepXHbOi YacCTMHU ['PYHTOBOro npoduinto Ao OakaHOoro arpoTexXHONOMYHOro piBHS,
opMyBaHHS NepeayMoB Afsl ONTUMI3aLii 'PyHTOBMKOPUCTAHHSA Ta rpyHTopeabinitauii gerpagoBaHnx
Ta NOpPYLLEHMX I'PYHTIB, 3anobiraHHsi Ta iCTOTHOro 3HWXEHHs (hisnYHOI Aerpagadii rpyHTy 3a cuctemm
MOro iHTEHCMBHOIO CiNlbCbKOroCcnoAapCcbKoro BUKOPUCTaHHA OCOBNMBO y BapiaHTax MiHiManbHOro
Oe3BigBanbHOro o6pobiTKy.

Cwnpepadia - oouH i3 camux MOLUIMPEHUX Ta 3aCTOCOBYBAHMX arpOTEXHOMOFYHMX pillleHb, SKWUIA
0a3yeTbCsl Ha BUKOPUCTaHHI BNAcTUMBOro nNpupoAHiM arpobioueHo3am BapiaHTa GioumknivHOro
cnocoby konoobiry BioreHHMX enemMeHTiB y CUCTEMi I'PYHT-POCNMHA 3a paxyHOK NpAMOoil peyTunizauil i
iMmMoBini3auis CBiKOI OpraHiyHOI Macu Ta POCAIMHHMX PELUTOK 3a iX MPSAMOro 3aropTaHHA y BignoBigHi
rOPM30OHTK I'PyHTOBOro npodinto. Takui nigxia 0O3BONSE MOBHICTIO BiATBOPUTU NPUPOAHI npouecu
MOMOBHEHHS I'PYHTOBOrO NPOIinto OpraHiYHNMM KOMNOHEHTaMMK, HOpManidyBaTu NPoLEecH ix rymidikuit
3a 0JHOYACHOrO 3HWXEHHS TeMniB MiHepani3auii opraHiYHMX CMOMyK Yy I'PYHTI Ta MNOCUNEHHS TEMNIB
rymycoHakonuyeHHs [1].

3acTocyBaHHs cugepalii, 3a paxyHOK caMe iHTeHcudikaLil HakonnMYeHHs opraHikM y rpyHTOBOMY
npodini, ocobnmeo Moro 4YactmHuM B AianasoHi 0-30 cM 3a cyyacHux BapiaHTiB 006pobiTKY r'pyHTY
dopmye ymoBuM AN 3abesneyeHHs MiABULLEHHSA PiBHS arperatyBaHHS T'PYHTOBMX 4YacToOK, 3MiHU
CTPYKTYpHO-arperaTtHoro cknagy rpyHTy Ta, y nigcymky, A0 (bopmMyBaHHA HOBMX MapameTpiB MOro
LWINBbHICHMX XapakTepuCTKK Ta LwnapysaTocTi [2].

BigmiyeHo, WO OKpecrneHi npoLecu 3a BAAMBY r'yMycOBUX CMONYK 9K 6ionoriyHun CcTpyKkTypmnsatop
Ta iHTeHcudikaTop r'pyHTOBOI arperauii - 3abesneuvyoTb gopaTkoBe (OPMyBaHHS KOMMMEKCY
Pi3HOMETPUYHUX I'PYHTOBUX arperaTis, NiABULLIEHHS PiBHSA (dpaKTanbHOro NOKa3HvKa rpyHTOBOro Lwapy
Ta y pesynbTyl4OMY MiACYMKY iCTOTHO MiABULLYE LINapyBaTiCTb IPYHTY i Pi3HOBMAOBI MapameTtpu
LWiNbHOCTI Ta TBEPAOCTI 'PYHTOBMX rOPU3OHTIB [3].

HaronowyeTtbcsl Takox, WO pu3nku gediunty Bororo3abesnedeHHs, siki CKrnagalTbcs B YMOBaX
NiTHBO-OCIHHLOrO nepioAy MNPOMIKHOT cuaepaduii, Wo Yy NiACYMKY BNNUMBAE HeratMBHO Ha Temnu
po3knafy cvaeparnbHOi Macu Ta 3HWKeEHHS BaxaHoro edekTy HaKONMMYEHHS opraHiyHoro Byrneuto. Lie
BMMarae KombiHOBaHMX MigxodiB MOEAHAHHS CaMOro npouecy cuaepadii 3 BHECEHHAM GionoriyHmx
npenaparTiB, ski 6 rapmoHi3yBanu Ta oNTMMi3yBanu Mpouec I'pyHTOBOI iMMOGini3auii cugepansHol
Macu Ta HiBentoBanu OKpPeCrneHi arpoTexHOOriYHi PU3NKK Y BapiaHTi NPOMiXKHOI cuaepaldii [4].

Cnig 3ayBaxuTy, WO NOTeHUian cuaepanbHOro noninweHHs arpodisanyHmx BNacTMBOCTEN IPYHTY
pi3HUX BMAIB cuaepaTiB Mae iCTOTHI BiAMIHHOCTI BNNUBY Ta 3aneXHWn Big CTapTOBMX BNACTUBOCTEWN
I'PYHTY, KNiMaTtuyHMX OCOBNMBOCTEN TepuUTOpii Ta 3aCTOCOBaHMX CUCTEM OOPOGITKY TpyHTY 3
ypaxyBaHHAM eEeKTMBHOCTI KOMBIHOBAHOrO 3aCTOCYBaHHS 3 MikpobionoriyHumMm 1a BioopraHivyHUMm
npenapatamu Anst ONTUMI3aUil mpouecy camoi cuaepauii y B3aemofii 3 rpyHTOBMM BOMPHUM
Komnnekcom [5].

Taki ocobnvBOCTi BMMaraloTb MOLIYKY ONTUMarbHUX BapiaHTiB CcuOepanbHOro MosinweHHs
arpoisnyHmMx BNacTUBOCTEN I'PYHTIB IHTEHCUBHOIO CiflbCbKOroCnoAapCbKoro BUKOPUCTaHHA 3 No3uii
[o0opy BMAIB POCNMH i3 BWCOKMM MOTEHLUianoM cuaepanbHoi MpoOyKTMBHOCTI afanToBaHMX OO
BiAMOBIAHUX I'PYHTOBO-KNIMaTUYHUX YMOB Ta BIiOMNOBIOHMX O0AATKOBUX BioOpraHiYHMX KOMMOHEHTIB
ANsi arpoTEXHONOriYHOI ONTUMI3aLii camMoro npouecy cuaepadii nicna 3aropTaHHA cuaepanbHOi Macu
B 'PYHT [6].

Mpn ubOMy XpecTouBiTi BMAW cuaepaTiB Hanexatb A0 cuaepanbHUX KymnbTyp i3 BUCOKUM
cvgepanbHUM MOTeHuianoM $K 3 no3uudii (hOpMyBaHHs cuaepanbHOi Macu, Tak i 3 no3wdii
NMO3UTMBHOrO BMNIIMBY Ha MOTeHUian poAlYOCTi I'PYHTIB Ta LUMPOKO BUMKOPUCTOBYIOTLCA Y CUCTemMax
cvaepanbHoro yaobpeHHs Ta peKkpeauinHOro yTpUMaHHS I'pyHTIB Y CiBO3MiHi [7].

Bigomui cnocié CcTBOpeHHs ONTMMAanbHOI LWiNbHOCTI IPYHTY NpW BUPOLLYBaHHI kapTonni i
HacUMYeHHS NPU3eMHOro MOBITPA BYrneLeM, SKUW Nonsrae B 3aCTOCYBaHHI Y SIKOCTI MOMIMLYYOro
KOMMOHEHTAa POCIIMHHI PeLUTKX Y BapiaHTi COMOM'AHOI Ci4KM, 3BOMOXEHOI BOAHUM PO3YMHOM NATOKM i
npenapaty EM bBaikan i3 3aroptaHHsM Takoi )opMM Cyxoro hepMeHTOBaHOro cugepaty B I'pYHT
©e3nocepenHbo Npu cagiHHi kapTonni [8]. Hegonikom Lboro cnocoby € BUKOPUCTAHHSA COMOM'SSHUCTUX
peLuToK, Lo, No-nepLle, BUMarae iCTOTHO BULLMX PIBHIB BOMOrOCTi I'PYHTY AN NOchigyumx npoLecis
po3knajaHHa B [PYHTOBOMY npodini, a, no-gpyre, - BUMarae 3aCTOCYBaHHS KOMMEHCYYOro
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yOobOpeHHs1, y AaHOMYy BUNaAKy Cymiwi edekTuBHMX MikpoopraHiamis (EM Barikan), o 3HOB-Taku
0BMeXyTbCA NapameTpamMu NoTeHuiany 3anacis NPOAYKTUBHOI BONOMM CaMoro I'pyHTY.

PospobneHo cnocib noninweHHA arpodisnyHNX BNACTUBOCTEN FPYHTY Y LUMPOKOPSAOHWUX NociBax
CiNbCbKOrocnoaapcbknx KynbTyp, akui nepegbayas rnmboke (4o 20 €M) pO3yLUINbHEHHS I'PYHTY B
MDKPSaOaxX  KynbTMBaTOpaMu-po3nallHukamu 3i cneuianbHuMm poboynmmn opraHamum - nanamu
aepaTtopamn [9]. Oo Heponiky uboro cnocoby cnig BigHECTUM BUCOKI eHeproBuTpaTu Cnocoby,
HeobXiaHICTb y KiNbkapa3oBOMYy MOro 3acTOCyBaHHi BNPOAOBX BereTalil KynbTyp Ta BUCOKI PU3UKK
opMYBaHHS NIY)XHOI NiAOWBW Ta NepeyLUiNIbHEHHS FTOPU3OHTIB, sIKi OYAyTb TEXHOMOMNYHO PO3MiLLEHi
HWKYe rNMOMHM Xxo4y nam aepaTtopiB KynbTMBaTopa AN MikpsagHoro o6pobiTky. Kpim  Toro
3aCTOCYBaHHS Takoro crnoco®y Oyae cnpusitu 3pOCTaHHIO HEOAHOPIAHOCTI Mons 3a arpodisnyHMMM
napameTpaMy BHACMiQOK MDKPSOHOrOo (MOMOCHOrO) 3acTOCYBaHHS PUXIIEHHS, a TakoX WOro
HanpaBIIEHICTb € CYTO MEXaHiYHOLo, WO hOpPMYyE BUCOKI NMOTEHUiMHI PU3MKM MOCUIIEHHS HEraTUBHOIO
BNAMBY Ha TIPYHTOBMIA Npodhifib 3a paxyHOK MNEPEMilleHHS TEeXHiKM MNo MO, WO CrpUYMHSE
OPMYBaHHSAX CTaNMX TEXHOMOTYHUX KOSiN.

Bigomuii Takox cnocié CTBOpPEHHs ONTUMAarnbHOro 3a arpodisyHMMKM napameTpamMu MOCIBHOMo
wapy rpyHTy, SIKMA BKMOYae (POPMYBAHHA MOCIBHOrO LWapy 3 TpbOX MpOLIApKiB BignoBigHO A0
pO3MipiB CTPYKTYpHUX arperatiB Ta wWinbHocTi 6ygosu rpyHTy. Cnocib nepenbayae 3actocyBaHHS
BapiaHTiB 06pobiTKy rpyHTY, fki 3abe3nedvyloTb [OOCATHEHHS 3anporpamoBaHMX ONTUMANbHUX
arpoisnyHmMx napameTpie nocisHoro wapy rpyHty (0-10 cm) [10]. Heponikom Takoro crnocoby €
CKnagHicTb y peanisadii 3 ornggy Ha LWWPOKUA iHTepBan ONTUMANbHOCTI arpodisaMyHUX napameTpis
I'PYHTY ANS Pi3HUX BMAIB POCIMH, a TakoX HeobXiaHicTb y 4obopi cucTeM nepeanociBHOro obpobiTky,
AKi MaTUMYTb Pi3HOPIOHMI XapaKTep HaBiTb Y MeXax OOHIEl IpyHTOBO-KMiMaTMYHOI 30HK. Kpim Toro
noninweHHs rpyHTy Oyde cTocyBaTMChb Nue MOCIBHOrO Lapy, WO O0OMexye HanpsMok Ta
iHTEHCMBHICTb ONTUMI3aLii. 3HOBY-TakM HaMPSIMKX MOMIMWEHHS CPOPMOBAHO CYTO Ha KOMOGIHOBaHUX
BapiaHTax MexaHi30BaHOro obpobiTky.

3anponoHoBaHO Ccnocib NokpaLleHHsA AKOCTi 'PYHTIB y NociBax KyKypya3w 3anexHo Big TexHonorii
BMPOLLlYBaHHS B CTEMOBIN 30Hi YKpaiHW, SK1A BKOYAE OCHOBHUI Ta NepeanociBHUin 06poBIiTOK rpyHTY
HanpaBneHUn Ha onTuMMiI3auito arpodisnyHMX WNOro napameTpiB y B3aEMOAIl 3 3aCTOCYBaHHAM
Hagwmnpokux mikpsade y 210 cm i3 ryctoToto ctosHHA pocnuvH 40 Tuc./ra. [10]. Hegonikom cnocoby €
By3bKa HanpaBfeHiCTb MaTeHTy MOB'A3aHa 3 BMPOLLYBAHHSM IMLIE KyKypya3u Ta BUCOKUX PU3BKKIB
Takoi TeXHOMOrii 3 ornsay Ha BenuKy NSOy >KMBJIEHHS] POCIUMH, pU3uKiB nocnabneHoi ceretanbHOI
KOHKYpeHLUii Ta o6epHeHoro edekTy Woao onTuMisauii arpodisankmn r'pyHTY 3 no3uuii iIHTEHCUBHOCTI
BMMApPOBYBaHHA Ta €KpaHyBaHHA Mons A0 CYMNyTHIX MnpoueciB TpaHcnipadii. OaHui cnocié Takox
notpebye iHTEHCMBHOI CUCTEMM MexaHi3oBaHMX OOpPOGITKIB ANA NiATPUMAHHSA HaNeXHO! YUCTOTK
MDKpSiOb, WO 3YMOBMOE BUCOKY WOro BapTiCTb, HU3bKY KOHKYPEHTO3OATHICTb Y 30HamNbHUX
TEXHOMOrAX BUPOLLYBaHHA KYKypya3u, a TakoX MOCUMNEeHHs TemniB MiHepanisauii 3a paxyHoK
NiGTPUMaHHSA I'PYHTY B iHTEHCMBHO-PO3MNYyLIEHOMY CTaHi. Y OOBroTpvBanin nepcnekTumei Le Moxe,
HaBnaku, NpuBeCTN o arpodisnyHoi Agerpagauii rpyHTy.

Hanbinbw 6nn3bkMM aHamnorom [O KOPWCHOI Mogeni € cnoci® noninweHHs arpodisnyHmnx
BMacTMBOCTEN TEMHO-CIPOro OMig30MeHOro I'PYHTY B 3€pHO-MpOCanHii KOPOTKOPOTAaLiViHIA CiBO3MiHi,
AKAM BKMNOYaE MiArOTOBKY Ta pO3nywWwyBaHHA [PYHTY Y BIignoBigHi a3 po3BUTKY, KpiM TOro,
NigroToBKy I'PyHTY NPOBOAATb yOOOPEHHSM COnoMol nig Yac 300py 03uMOi MeHwuui, nicrs 4oro
BMCiBalOTb cuaepanbHy KynbTypy (ripunus 6ina), nig yYac UBITIHHA KO NIOWy AMCKYHTb i BHOCATb
rHin Ta MiHepanbHi gobpusa B HopMi NsoPssKio [12]. Heponikom Takoro cnocoby € noTtpeba B
A0AaTKOBOMY MiHepanbHOMY yaoOpeHHi, Wo Beae Ao 36inbLeHHs cobiBapTOCTi BUPOLLEHOT NpOoayKLii
woHanveHwe Ha 15 %. Kpim Toro 3actocyBaHHA CONMOMM BMMarae notpebu B Tak 3BaHOMY
KOMMEHCYI4YOMY yOOOpeHHI a30ToM, WO aBTopamMu po3pobku BiATEPMIHOBAHO ax [0 3aropTaHHsA y
r'pyHT cugepaty. Npu LbOMY OCHOBHWUW aKUEHT ONMTMMIi3aLii TeMniB po3knagaHHa Ta iMmobinisauii
Macu conomu Ta OioopraHiyHOi Macu cuaepaTy pobuTbCA Ha 3acTOCYBaHHi nuvlie MiHepanbHUX
pobpue. Takmi nigxig i3 no3wuii BupaxeHoro AediunTy BOMOMM y nepiog NpoMiKHOI cupepauii y
nepiog i3 NWNHS MO BepeceHb Afs YMOB LEHTpanbHUX i NiBAEHHUX PerioHiB YKpaiHu moxe 6yTtu
NpobreMHUM i3 No3uuii po34YMHEHHS AoOpuMBa Ta PM3NKIB arpoXiMiYHOT TOKCUKaLii 'PYHTY 3a paxyHoK
ix cnabo ancouinoBaHoi Aitodoi peyoBMHK. Y NiACYMKY Lie MOXe CTBOPUTM HenepenbavyBaHi Hacnigku
woao iMmmobinisauii asoty 3 rpyHTy Ta cdopmyBaTU HeCMnpuUATNMBI YMOBW LLOOO Mepepos3noginy
BOMOrM y r'pyHTOBOMY npodpini BHacnigok MiHepanisauii conomu Ta po3dmMHeHHs fobpuea. Cnocid mae
TakoXX OOMeXeHHss gna  CiBO3MIH i3 KOPOTKOK  poTauield npu  NEBHOMY  HACUYEHHI
CinbCbKOrocnogapcbKMMn KyrnbTypaMmy CTEPHbLOBOI 3€PHOBOI rpynu.

B ocHoBY KOpuCHOI MoZeni nocTaBneHo 3agavy popMyBaHHS CTanoro NO3UTUBHOIMO ANHAMIYHOro
B Yaci MOKpalleHHs arpodisnyHnX napameTpiB IPyHTY Ha rmmubuHy opHoro ropm3oHTy 0-30 cm 3a
BiNOBIOHOI poTaLii CIBO3MiHM.
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lMocTaBneHa 3agava BUPILLYETHCA TUM, LLO N5 NONiNWeHHSA arpodisuyHUX BNacTUBOCTEN I'PYHTY,
3aCTOCOBYETbCS He piglle HiXK pa3 Ha ABa POKM Ha OAHIM i Ti camMiin Nnowi npomixkHa cuaepadida nig
KynbTypy HEXPECTOLBITOI rpynn 3a BUKOPUCTAHHS peabKu ONIMHOI, NOCISHOT 3BUY4aNHUM PSOKOBUM
cnocobom i3 HOpMOK 2,5 MIIH CXOXMX HaciHWH/ra npu OBOB'A3KOBOMY I'DYHTOBOMY 3aropTaHHi Ha
rnnbuHy 14-16 cm, nicna nonepeaHboro CKOLWYBaHHSA 3 NOAPIGHEHHAM Ta OAHOYaCHUM BHECEHHSAM Ha
noapibHeHy macy Hopmoto 250 n/ra cymiwli BOAHOro po3unHy 6iogecTpykTopa pOCNMHHMX PELUTOK (3
po3paxyHky 1 n/ra) Ta amiayHoi cenitpu (3 pospaxyHky 3 kr/ra).

MpeacraBnsgemMo pesynbTaTU KOHKPETHOMO BUMKOHAHHS KOPUCHOI MoAeni, WO MpOMOHYETLCS.
HocnigxkeHHa nposoaunu BnpogoBx 2020-2025 pp. B ymoBax pfocnigHoro nons BiHHMLbKOMO
HaLiOHaNbHOTO arpapHOro YHIBEPCWUTETY Ha Cipux MICOBUX IPyHTaXx. [ PyHTOBWIA MOKPUB AOCHIAHMX
AINAHOK MaB HACTYMHi arpoxiMiyHi MOKa3HMKW: BMICT rymycy - 2,68 %, nerkorigponisoBaHoro asory -
81,5 mr/kr rpyHTy, pyxomoro doccopy - 176,1 mr/kr rpyHTy, obmiHHoro kanito - 110,8 Mr/Kr rpyHTy,
pHkcl - 5,8.

BukopucTtoByBanu cuctemMy MiTHbOrO CUAEpanbHOrOo  BUPOLLYBAHHA pedbku  OMiHOI  Ha
HeynobpeHoMy ¢POHI 3 HOPMOI BUCIBY 2,5 MITH CXOXMX HacCiHUH/ra 3BU4anHUM psiaKOBMM CMOCOBoM.
Cwnpepadito 6yno nposegeHo Npu OCArHEHHI pocriMHamMu pefbky OninHOT hasm UBITiHHS.

Cupgepart 3aroptaBcs B I'PYHT Ha rnMnbuHy 14-16 cm B yCi poku Micnsa nonepegHboro CKOLYBaHHS 3
noapibHeHHsaMm. [MmnbuHa 06pobiTky y nosacuaepancHuin nepiog Oyna AudepeHuinosaHow 3
YepryBaHHAM 3anexHO Bi4 BapiaHTa 30HamnbHOI  TEXHOMOrii  BMUPOLLYBaHHA  BigMOBIQHOI
CiNbCbKOrocnoaapcbKoil KynbTypu 3rigHO 3i CXEMO YepryBaHHSA CIBO3MIHW.

ArpodianyHi MoKasHWKM OOCnifKyBanuM 3a 3arafbHOMNPUAHATUMUK Yy 3emiiepobCTBi MeToaMKamu
nowapoBo 3 iHTepsanom y 10 cm go rmubunHn 30 cm.

Cxema pgaHoro pgocnigy ©Oyna ctyniHyactoto y nepiog 2014-2019 pokiB nepepbavana
CniBCTaBIEHHS OBOX MOCNIAOBHUX BapiaHTIiB TEXHOSOrN KOHTPONbHOI 6e3 cuaepalii, cugepauinHoi
6e3 3acTocyBaHHS 4OAATKOBMX KOMMOHEHTIB (BapiaHT OOHOKOMMOHEHTHOT cuaepadii). 3a Buxogy Ha
puHOK VYkpaiHu OionpenapartiB, Aki pekoMeHOOBaHi Ans onTuMmidauii npouecy cuaeparnbHOro
posknagaHHsa 6iomacu y rpyHTi y nepiog 2020-2024 pokis 6yno gogaHo TpeTin BapiaHT cugepauiiHoi
TEXHONOrii NPW 3acTOCyBaHHI PO34YMHY MOSIKOMMOHEHTHOIO MIKPOBHO-PEPMEHTHOrO  KOMMMEKCY
bionpenapaty PoTypa (BapiaHT kombiHOBaHOI cnaepalii).

PoTypa - KOMMMEKCHWA KOHUEHTpPOBaHWW 6iogecTpykTop Ans MNPUCKOPEHHS po3KnagaHHs
POCIANHHUX PELUTOK, MiHepanisauii NOXXMBHUX €fIEMEHTIB, O340POBIEHHSA I'PYHTY Ta MONepeaXeHHs
noro MikpobGionoriuHoi gerpagauii. [Jo nMoro cknagy BxoauTb: komnniekc rpmbie Trihoderma spp,
komnnekc GakTtepin Bacillus ssp, Azotobacter chroococcum, Azotobacter vinelandii, rymaTtn kanito,
ynbBOKMCHOTA. 3aranbHe YMCRO KUTTE3ZATHUX KNiTH  2,5-5,0x10° KYO/cm3. TMpenapaT
cepTudpikoBaHun (y BupobHunuTBi 3 2014 poky) Ta pekoMeHAOBaHUA Anst oNTMMI3aLii po3knagaHHs Y
I'PYHTI cugepanbHOI Macu XpecTouBiTUX cuaepartiB 3 Hopmoto ButpaTn 0,8-1,0 n/ra npu gogaBaHHi 3
Kkr/ra ceniTpw (8n9 onTMManbHOro ctapTy npenapaty npu o6pobui nogpibHeHol macu cuaeparty) [13].

O6ugea BapiaHTM Byno HaknageHo Ha BiAMOBIOHE YepryBaHHA KynbTyp y CiBO3MiHi y ki 6ynu
BiACYTHI iHLi BMAM XPECTOLBITUX POCINUH (3a BiACYTHOCTI 3aCTOCYBaHHSA MiHEpPanbHUX Ta OpPraHiyHuX
[00pMB Ha KOHTPONBHOMY BapiaHTi BNIPOAOBX BCbOro nepiody gocnigy). Y niacymky 3a nepiog 2014-
2025 pp. cupgepadito B o6ox ii BapiaHTax Oyno 3acTOCOBaHO 3 MEPIOAUNYHICTIO pa3 Ha ABa POKM Ha
OfHIN i TiN e gocnigHin AinaHUi ANS YHUKHEHHS (hiTOTOKCUYHOCTI OAHOBUMAOBOrO cuaepary nig Taky
naHKy yepryBaHHs KynbTyp copro 3epHoBe (2014 p.) - ropox (2016 p.) cos (2018 p.) - COHAWHUK
(2020 p.) - HYT (2022 p.) - KyKypyA3a Ha 3epHo (2024 p.). OBnik NOKa3HWKIB 34iNCHEHO Y TPU eTanu: Ha
noyatky pocnigy y 2014 p. go npoBedeHHs cupgepauii (ak dopma BuxigHoro (abcomnoTHOro)
KoHTpornto) y 2019 poui no 3aBepLUeHHI0 AOCRIAXEHHS CMiB CTAaBHOrO MOPIBHAHHSA KOHTPOMbHOMO Ta
OZIHOKOMMOHEHTHOro cuaepadinHoro BapiaHta Ta y 2025 poui BecHol [0 nociBy BignoBigHOT
KynbTypy ONa  CniBCTaBMEeHHs  TpbOX  3acTOCOBaHWX  BapiaHTiB. Ha nigctasi  mMacuBy
eKcrnepumeHTanbH1UX AaHux Oyno po3paxoBaHO iHAEKC SKOCTI rpyHTy (gani - IAr). JaHun napameTtp
BigNoOBigaB MiKHApPOAHWUM HOpMam Yy MpuKNagHoMy rpyHTO3HaBCTBI Ta BW3HayaBCHA BiAnNoOBiAHO A0
CcUCTEeMM KamnbKynauii Barm KOXHOMO KpWUTEPilo arpodisauyHUX napameTpiB y 3aranbHii CyKYMHOCTI
dopmMyBaHHsi arpopiavyHMX MOro BNacTMBOCTEN 3 MO3ULii iX BNIMBY Ha NOTEHLian poArYOCTi I'PyHTY
3 KPUTEPINHOIO OLHKOK NapaMeTpiB y BapiaHTi aHanidy ronoBHMX KOMMNoHeHT (gani - AlK). MNMposeaeHi
pocnigkeHHss BnpogoBx 2014-2025 pokiB, nokasanu, WO 3acTocoBaHWIA crnocid cuaepadii maB
iCTOTHMIA BNNUB Ha hopMyBaHHSA KOMMIEKCY arpodi3nyHNX NMOKA3HMKIB CIpOro nmicoBoro rpyHTy (Tabn.
1).
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Tabnuuga 1

MacwuB arpoisanyH1Mx napameTpiB BNacTMBOCTEN I'PYHTY 3anexXHO Bif BapiaHTiB gocnigy (3a
cnisctaBHU nepiog 2014-2025)"

Lap YacTka dppakuin, %

BapiaHT COVHT L WTo, T, LK WH, | WA, 3L
pocnigy piM Y| nicok myn |rnuHa | r/em® | r/fem® | kr/cm? % % % %
2014
AGcontotH| 0-10 |23,842|63,972|22,522| 1,322 | 2,558 | 13,512 | 26,362 |20,442|21,542| 46,802
i 10-20 |23,512|6121°[23362| 1,36 | 2,572 | 16,17 | 26,782 |19,78|18,64°| 46,562
KOHTpOmnb | 20-30 [21,972|63,95%|23,092| 1,45°¢ | 2,62° | 19,56° | 25,35 |18,53|14,98°| 43,88°
2019
KouTtponb | 0-10 |28,66P|63,482|24,59°| 1,372 | 2,618 | 15,292 | 24,742 |19,74°|20,433| 44,482
HWI 10-20 [29,06°|63,542(24,31°| 1,41° | 2,632 | 18,39° | 25,292 |19,152|17,17°| 44,442

BapiaHT 20-30 |27,73|64,52¢|124,99P| 1,49¢ | 2,652 | 19,44 | 23,28° |18,472|12,22°| 41,75°
OpHokomn| 0-10 [19,20°| 61,114 |22,212| 1,182 | 2,482 | 11,242 | 27,222 |23,172|23,612| 50,392
OHEeHTHa 10-20 |18,56°|61,419|22,602| 1,22° | 2,518 | 14,87° | 29,14 |21,17°|20,48"| 50,312
cnpepauis| 20-30 [19,979]63,01°|22,982| 1,29¢ | 2,54 | 16,24 | 28,84 |19,63°|18,07P| 48,47

2025
KoHTtponb | 0-10 |30,46%|63,592(26,29°| 1,422 | 2,652 | 16,182 | 24,722 |18,412]|18,232| 43,13%
HWUIA 10-20 |29,85°|64,022|25,33| 1,452 | 2,672 | 19,81° | 25,192 |17,12P|15,47°| 42,317

BapiaHT 20-30 |27,26"|64,65¢|26,56¢| 1,49 | 2,72° | 21,96° | 23,92 |16,85P|11,15¢°| 40,77°
OpHokomn| 0-10 |18,65°|62,59°|20,449| 1,142 | 2,392 | 10,122 | 28,182 |24,592|25,592| 52,772
OHEeHTHa 10-20 [18,38°|62,42P|19,20°| 1,172 | 2,418 | 12,24 | 29,89 |23,55P|23,48°| 53,44P
cnpgepauis| 20-30 |17,781]63,792|19,43¢| 1,22° | 2,442 |13,21° | 29,48" |22,08"|20,22¢| 51,56¢
KombiHoBa| 0-10 |19,222|62,142|18,642| 1,122 | 2,352 | 10,092 | 27,442 |24,772]|26,112| 52,212
Ha 10-20 |19,082|62,072|18,852| 1,18 | 2,372 | 11,88° | 30,282 |23,912|24,27°| 54,19
cnpepauis| 20-30 |18,71P|62,892|18,402| 1,20° | 2,42P | 11,96 | 30,05" |21,75|22,09¢| 51,802

KoHTekcT nokasHuki: LU, - winbHicTb rpyHTy, riem®; WTO - winbHicTb TBEpAOi dasu rpyHTy, riems; T
- TBepaicTb IpyHTy, kr/cm? KL - kaninspHa wnapysatictb rpyHTYy, %; HLU - HekaninspHy
wnapysarTicTb I'pyHTY, %; LA - wnapysaTicTb aepauii rpyHTy, %; 3Ll - 3aranbHa wnapysaTicTb
r'pyHTY, %. Pi3Hi mani nitepn y ¢opmi BepxHix iHOEKCIB Haf MOKasHWMKaMW BKasyloTb Ha iCTOTHI
BiAMIHHOCTI MiXX BapiaHTamun gocnigy Ansa gpakuii MexaHidyHoro cknagy B ogHOMY i TOMY X Liapi
rpyHTy (p<0,05).

Cam npouec 3MiHM arpodisavyHnX napameTpiB rpyHTy 6yno noe's3aHO 3 OLHKOK 3MiH OCHOBHMX
Knacunaikyro4mx rpyn MexaHiyHoro cknagy rpyHty. Hessaxaroum Ha Ton hakT, WO MexaHiuHWuiA cknag
I'PYHTY € CTilKUM MOKa3HUKOM i B OinbLUii Mipi 3anexHWin Big MaTepuHCbKOI Mopoau Ta reHeaucy
I'PYHTOTBOPEHHS cuepauis Ha SKAA Mae MeHLW iCTOTHWA 3aranbHU BMAAWB - BU3HAYEHO MEBHY
TeHAEeHLi0 40 3MiHM OCHOBHMUX CKMaoBUX MeXaHiYHOro cknagy rpyHTy. 3okpema y cniBCcTaBreHHi 4o
BapiaHTa abComMTHOrO KOHTPOIIO Ha KiHUEBY AaTy obniky (2025 pik) y cepegHbOMYy ANst Wwapy rpyHTy
0-30 cm y BapiaHTi kombiHOBaHOI cuaepalii igeHTMdiKkoBaHO 3HMKeHHA dpakuii nicky (0,05-2,00 mm)
Ha 17,76 %, dpakuin myny (0,002-0,05 mm) Ha 1,68 % Ta dppakuii rmuHm (<0,002 mm) Ha 18,97 %.

BpaxoBytoun cranicte dpakuii rpyHty <0,25 MM i3 mo3uuii yyacTti y ¢popmMyBaHHi I'pYHTOBUKX
arperaTiB - BMW3HadeHi 0cOBNMBOCTI (POpPMYyBaHHA MEXaHIYHOro Ccknagy [pyHTY MO3UTUBHO
Y3romKyeTbCA 3 MOAENAMWU ['pYHTOBOI arperauii Ha (OHI CMCTEMATUYHOrO MOMOBHEHHS TPYHTY
POCINMHOIO OPraHiko Ta NMOCUNEHHS arperauii 3a y4acTio NpoMikHUX dopakuii posmipom <0,05 mm Ta
0QHOYACHOTr0 MOCUIIEHHS BHYTPILHBONPOMINBLHOrO NECMBaXy HauapibHiwnx dpakuin, wo dopmye
NeBHi CTPYKTYPHi 3pYLLUEHHSA B OCHOBHUX dhpakUisiX, AKi BMAacHe BU3HAYaOTb MEXaHIYHUIA cKnag rpyHTy.
Takuin xapakTtep MNO3UTUBHOIO BMSIMBY 3anporOHOBAHOro crnocoby niaTBEpOXEHO MiKPO3HIMKamu
NOBEPXHi I'PYHTOBMUX MiKpoarperaTiB y KOHTPOSNIbHOMY BapiaHTi Ta BapiaHTi 3 KOMGiIHOBaHO
cugepadieto (®ir. 1). Mpu ubomy 30epiraeTbca 3aranbHa Knacudikyroda rpyna cniBBigHOLIEHb
KOMIMOHEHTIB MeXxaHiYHoro cknaay, 30KpeMa, ans npeacraBneHol Pi3HOBMAHOCTI
CcepeHbOCYIMMHKOBOrO MeXaHiyHoro cknagy. TakMm YMHOM, Y BapiaHTi Cipux NiCoBUX I'pyHTIB, 3a iX
iHTEHCMBHOTO CifbCbKOrocnoaapChbKoro BMKOPUCTaHHA Ha (OOHi BiACYTHOCTI Byab-sikoro yoobpeHHs, a
0COGNMMBO - OpraHiyHoro, Wwo (OpPMye HeratMBHY AMHAMIKy BMICTY OpraHikv y rpyHTi BigmideHo
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aucnepryBaHHS rpyHTOBMX arperariB, ogHoYacHe 3pOCTaHHA dpakuin rpyHTy 3 po3mipom >10 MM Ta
<0,25 MM npu 3MmiLLEHHI paKLINHOro CniBBigHOLUEHHS Y OOBroTpMBarniv OLUiHLUI Y CTOPOHY dpakLin
< 2 MM, a B MiKkpoarperaTHOMY BigHOLUEHHi iCTOTHe 3pocTaHHs ¢pakuin < 0,05 mm. Taka gnHamika
Bede 00 IHTEHCUBHOTO YLMbHEHHS I'PYHTY, 3HWKEHHS BCIX (DOPM MOPUCTOCTI 3 Pes3ynbTylouuMm
NigCYyMKOM MOCTYMOBOK 3pOCTaHHA TBepOOoCTi r'pyHTY. Taki npouecn 6yno nigTBepaXeHo 3 ornsay Ha
dopMyBaHHS BCiX arpodisauyHMx napameTpiB MPyHTY y OOCNigHUX BapiaHTax. Tak, 3a pesynbtatamu
CniBCTaBMeHHs BapiaHTiB kOMBiHOBaHOI cuaepalii Ta ii BiACYTHOCTI Ha KiHueBy aaty obniky (2025 pik)
BU3HAYEHO 3HWKEHHS NOKA3HUKIB LWiNbHOCTI MpyHTY Ha 20,11 %, winsHoOCTi TBepaoi gasun Ha 10,14 %,
TBepaocTi Ha 34,71 % Ha (OHi 3pOCTaHHS MOKa3HWKIB KanindpHoi wnapysaTtocTi Ha 19,31 %,
HekaninapHoi wnapysaTocTi Ha 35,27 % Ta wnapyBaTtocTi aepadii Ha 58,33 %. MNpu uboMy cepefHin
iHOEeKC onTuMi3auii cniBCcTaBnNeHHs1 BapiaHTa KOMGIHOBaHOI Ta OOHOKOMMOHEHTHOI cuaepalii CTaHOBMB
1,077, T00TO Yy cepegHbOMy BapiaHT KOMGIHOBaHOI cuaepauii MaB iCTOTHO BuMLLY edeKTUBHICTb. 3a
LMX )Ke YMOB Y CniBCTaBfIEHHi 4O BapiaHTa abCoMOTHOrO KOHTPOMO (BUXiaHI 06nikoBi noka3Huku 2014
POKYy) BigMiYeHO ob6epHeHy AuHaMiKy: 306inblUeHHs MNOKa3HWKIB LWinbHOCTI Ha 5,65 %, LWinbHOCTI
TBepaoi dasm Ha 3,88 %, TBepmocTi Ha 18,18 % Ha OHI 3HWKEHHSA MNOKa3HMKIB KamninspHoi
nopuctocTi Ha 5,93 %, HekaninsgpHoi i mopucTocTi aepauii BignosigHo Ha 10,82 % Ta 19,31 %.
CTOCOBHO MOKa3HWKa 3aranbHOi MOPUCTOCTI, TO WMOro 3HA4YeHHs BM3HA4Yanocb Ccneundikoro
POpMyBaHHS CKNagoBuUX BWAIB MOPUCTOCTI BMXOASYM 3 ocobnmBocTer WNOoro KanbKyndauii 3a
CMiBBIAHOLIEHHAM KaninsgpHOI Ta HeKaninsapHOi NOPUCTOCTI I'PYHTY.

OTpuMaHuin macuB AocnigHNx gaHnx 6yno BukopucTaHo Ans Kanbkynsauii A Ha nigcTasi ouiHkK
Barn OUiHEHMX KpuTepiiB arpodisM4yHOro CTaHy rpyHTy 3 Orfsid) Ha ocobnMBOCTI iX dOpMyBaHHS y
MeXax BapiaHTiB gocnigy Ta HacTYMHOro aHani3y rofnoBHUX KOMMOHEHT (Tabn. 2).

BignoBigHO 00 BW3HAYEHOr0 3HAYEHHA BarM KOHKPETHOro napameTpy  arpoquisanyHmx
BNACTUBOCTEN Ta Ha NIACTaBi PIBHA akyMynsiuii OBOX FOMOBHUX KOMMOHeHT (>90,0 %) - BigibpaHi
napameTpy OPMYIOTb HaAIHUIA KPUTEPINHUA MacuB B OUiHUI 3aranbHOi SKOCTi 'PYHTY 3i CTOPOHM
arpodisnYHUX O3HaK, fKi € BM3HaYanbHMMMK Yy iHAMKAUil NPOCTOPOBOI Ta MYCTOTHOI CTPYKTYpu
r'pyHTOBOrO npodinto i akTM4HO BigMOBIAanbHI 3apsa TennoBux, MOBITPSHUX Ta BOAHUX WOro
BNaCTUBOCTEMN.

Tabnuuga 2

AHani3 ronoBHMX KOMMOHEHT 3a NapameTpamu arpodi3anyHNX BNacTUBOCTEN I'PYHTY (32 MacnuBoM
AaHux 2014-2025)

ArpodianyHumn [lonoBHa [lonoBHa Cri . Bara i-ro
. NiNbHICTb
napameTp I'pyHTY KOMMNOHeHTa | KommnoHeHTa |l napametpa (wi)

Ll 0,989 0,049 0,981 0,144
WTo 0,979 0,092 0,966 0,141
T 0,948 -0,286 0,981 0,144
LK 0,891 0,422 0,971 0,142
LH -0,976 0,095 0,962 0,141
WA 0,926 -0,338 0,972 0,142
3 0,985 0,166 0,998 0,146
BnacHe 3Ha4yeHHs 6,411 0/421

BigcoTtok gucnepcii 91,598 6,022

Kymynstusrnn 91,598 97,620

BiJCOTOK gucnepcii

“InaMkauis nokasHUKIB NpeacTaeneHa y nignucax go taén. 1.

BusHaueHi BaroBi koeilieHTn 3a BMKOPUCTAHHSA HENiHIMHOI HopMani3auii cepeaHix 3Ha4YeHb ans
iX TpaHcdopMauii y 3Ha4YeHHS B Mexax mMogyrnbHoro iHTepsany nig 0 go 1 gossonunu oTpumaTu
3Ha4eHHs 3ragyBaHoro iHaekcy IAl gns koxHoro BapiaHTa gocnigy (®ir. 2), oe ogHakoBi iHOEKCHI
niTepn B CTOBMYMKax rpadika BKasylOTb Ma BiACYTHICTb iCTOTHOI pi3HMUI MK BapiaHTamMu Ha piBHi
3HauyLocTi p<0,05.

MpencraBneHi pe3ynbTaTi BKa3ylTb Ha cTane Ta AMHaMivyHe 3pOCTaHHS iHOEKCY AKOCTi I'pyHTY 3a
CUCTEMATUYHOIO 3aCTOCYBaHHA cuepauii r'pyHTY. Y pe3ynbTylouoMy MiACYMKY Ha rpaHu4yHy paty
o6niky (2025 pik) y cepegHbomy ans wapy rpyHty 0-30 cM Ha BapiaHTi 3 koMGiHOBaHO cuaepalieto
noro 3HayeHHs 6yno 0,71 npoTn 0,34 y BapiaHTi 6e3 cuaepalii, TO6To BinbLu HiX yaBIYi BULLMM.
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®OPMYIA KOPVUCHOI MOJESI

Cnoci® cupgepanbHOro nominweHHs arpodi3nyHNX BIIACTUBOCTEN I'PYHTY 3a paxyHOK 3aCTOCYyBaHHS
NPOMIKHOI cuaepalii, SKui BiapiSHAETbCA TUM, LLO CUAepaLiio 34iNCHIOTb He pidLle HixX pa3 Ha asa
POKM Ha OAHIN i TiM camin nnowli nig KynbTypu HEeXpecTOUBITOI rpynu 3a BUKOPWUCTAHHS pefbKu
OnifHOI, MNOCIAHOI 3BUYaMHUM PSOKOBUMM CMOCOOOM i3 HOPMOK 2,5 MIH CXOXWX HaciHWMH/ra npwu
060B'I3KOBOMY I'PYHTOBOMY 3aropTaHHi Ha rmmMbuHy 14-16 cm, nicrns nonepegHbOro CKOLYBaHHS 3
NnoApiOHEHHAM Ta OOHOYACHMM BHECEHHsIM Ha noApibHeHy macy Hopmow 250 n/ra cymili BOOHOrO
PO34MHY GiOAECTPYKTOpa POCIIMHHUX PELUTOK 3 po3paxyHKy 1 ni/ra Ta aMiayHoi CeniTpu 3 po3paxyHKy
3 «kr/ra.
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